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Haunbii cnpaBoOuHHK 3asepliaeT cepuio «Xo-
JIOAHJAbHAS TeXHHKa». B cnpaBOunuke co6GpaHH
CBEJEHHSt O NPUMEHEHHH HCKYCCTBEHHOro (M .ecTe-
CTBEHHOr0) XoJoAa B TeX O6JACTAX HapOJHOrO
X03STHCTBA, KOTOPHE He ObLIN OXBAayeHH yKe BH-
UyLleHHBIMH CNPaBOYHHKAMH 3TOf cepuH. Pac-
CMOTpEHH OCOGEHHOCTH TNpHMEHEHHS XoJoJa B
XAMHYecKol. nedTenepepabaThiBalouefi H raso-
BOH HPOMBLIUIMEHHOCTH, B MAaIIHHOCTPOGHHH H
CTDOHTEJBLCTBE. ‘

OrpenbHas raaBa MOCBAIEHA NPOMBILIJIEHHO-
My H KOM(OPTHOMY KOHIHUHOHHPOBAHHIO BO3LY-
xa. [lpuBeneHnl HeOGXONHMbLIE CBENEHHS O (POH3-
BOJICTBE, XPAaHEHHH H NPHMEHEHHH CyXOro  BOI-
HOro JbZa. PaccMOTpend BONPOCH, CBS3aHHbLIE C
KOHCTPYKIHeH M SKCIJyaTaldell HCKYCCTBeHHHIX

JeNsHBIX KaTKOB. OnucaHel COBPeMeHHHE XO0J0-
- I4JIbHBIE METOAM ONpECHEHHS BOMIH.

CnpaBOYHHK MpejHa3HaueH JAJas choeHHald-
CTOB, 33HATHIX [POEKTHPOBAHHEM H 3KCIHJAyaTalH-
efl XOJIOARJBLHOrO OGOPYNOBAHHA B COOTBETCTBY
ouMx 06/1acTsiX HapOJHOr0 XO3AACTBA.
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TJIABA 1

NPUMEHEHHE X0JIOOA B HE®TSIHON, TA30BOA
H XUMHYECKOHA NMPOMBIIWJIEHHOCTH

OBIIUE CBEJEHHA

. Hedrsinas, rasoBas W XuMHYeCKash OPOMBIIL-
JIEHHOCTb SIBJSIIOTCSI OXHHMH H3 OCHOBHHIX NOTpe-
6uresiell UCKYCCTBEHHOrO XoJao0ja. B aTHX orpac-
JI1X - IPOMBIUIJIEHHOCTH NOTPeGHOCTh B XOJ01e JO-
CTHTAeT TAaKOH BEAHUMHBLI, UTO PAcXOJ 3HePTHH Ha
BHIPAaGOTKY XOJ0Ja B HEKOTOPHX CJydasXx HauH-
HaeT CKa3blBaThCA HAa JHepreTHyeckom OGasaHce
pafOHOB PACHOJIOXKEHHS = MPOMBILJEHHHX O0bek-
ToB. [loaTOMy mpaBHJbHOe ONpEeAEJ/ieHHE TeMiie-
pPATYDHOTO peXHMa H HeoGXOAMMON NPOU3BOAH-
TEAbHOCTH XOJIOAUJIBHONH CTaHUHH, a TaKXe Bhl-
6op Haubojiee paunMOHAJIBHOrO THHa 060OpYyROBa-
HHS ¥ TEXHOJOTHYECKOH cXeMH B WeJOM. HMEWT
BaXXHOe 3HaYeHHe. o

BeaencrBee  ocoGenHOCTefi  TeXHOJOTHH B
B He()TAHOH, ra3soBOH W XMMHYECKON NMPOMHILILIEH-
HOCTH K HCIOJIb3YEMOMY XOJIOAHJbHOMY 060pyJIo-
BAaHHIO NPeIbABASIOT PAl TPe6OBAHHA: XOJOAHMb-
HHe MaOIHAH JOJIKHBE HMeThb GOJbIUYI0 X0JI0J0-
[IPOH3BOJHTENBHOCTb, BEICOKYIO CTeNeHb. HaAex-
HOCTH, ZIOCTaTOYHO GoJblIof pecypc paGoTH; XO-
NycKaTh NpPHMEHeHHe JEUISBHX XOJIOJHJIbHHX
arenToB’ (OCHOBHBIE HJA NOGOYHHIE MNPOAYKTH Ha
. RAaHHOM KOMIJIeKce); o6ecneynBaTh BU3MOXKHOCTDb
HCIOJNIb30BAHHSI SHEPreTHYECKHX pecypcoB, KOTO-
pPbIMH pacfiojlaraeT MPOH3BOACTBO; GHITH MAaKCH-
MaJbHO aBTOMAaTH3HPOBAHHLIMH.

HauGosee noaHo nepeyncIeHHHM TpeSOBa}m-
fIM OTBedaloT MapPOKOMIPECCHOHHHE XOJIOAHJbHbE
MalHHE . C HEeHTPOGEXKHBIMH KOMIPECCOPHBIMU
arperaTamMi, BUHTOBHIMH KOMIDECCOpaMH H raso-
MOTOKOMIIpECCOPaMH, a Takxe abcOpOGUHOBHBE
XOJIOAMJIbHBIE MALIHHB,, KOTOPHe HCIOJB3YIOT B
KayecTBe HCTOYHHKA SHEPrHH TenJoTy TeXHOJIOrH-
4eCKHX MPOlEecCOB, BTOPHUHbIE SHEPreTHUECKHE pe-
cyperr (B32P) uiu TenAaodHKamMOHHYIO BOAY OT
TeNJ03JeKTPOLeHTpaNei.

Has cucrem xosmomonorpeGiennss HedTAHOH,
rasoBOof ¥ XHMHUYeCKOH NPOMBILJIEHHOCTH Xapak:
TEPHO CO3LAaHHE HEHTPAJH30BAHHBIX XOJIOAHJbHBIX
CTaHIHHA C HCITAPHTEJLHOH CHCTEMOH, BBIHECEHHOM,
KaK MNPaBHJO, 32 NpeJesaB CTaHUMH, Oauxke ¥
TeXHOJNIOTHYECKHM OObeKTaM npoussogctsa. Oco-
GEHHOCTH HCNAPHTENLHON CHCTEMH,
YAa/leHHOCTH OT XOJIOJHJIbHON CTAHUWH ‘B 3HAUH-
TEJNbHOA Mepe ONpelessIOT "CXEMY XOJIOAUJIbHON
ycraHoBkn. Cxema HeNOCPEJCTBEHHOTO OXJaxIe-
HHA, 6OJlee SKOHOMHYHAs, MOXeT OKa3aTbes He-
OPUTOMHON H3-33 3HAUHTEJbHBIX NOTEPh NABJIEHHS

‘HHKA 3SHEPrHH BOJAHON T1ap HH3KOro

CTENeHb €€ -

BO BCacHBAIOLIMX MaracTpajsx Jaubo us-3a He-
COBMECTHMOCTH XOJIOAHJIBHOIO areHTa C TeXHOJO-
THYECKHM NPOAYKTOM, OXJIaXKAAE€MbIM B HCHApHTe-
Je. B sToM cayuae uenecoo6passo npHMeHeH”e
CXeMBl CO BTOPHUHBIM X/1aJOHOCHTENEM.

B KauecTme 'XOJOMJABHBIX AreHTOB HaHGO0Mb-
llee pacnpoCcTpaHeHHe MOAYUUIN BeIECTBa, sBJfA-
[IOllHeCss TPOJAYKTaMH ~ NPOH3BOACTB  YKAa3aHHBIX
OTpacliedl NPOMBILJIEHHOCTH: aMMHaK, M[pOMaH,
[ponuJeH, 9TaH, 3THJIEH. B oTAeNbHBIX NPOH3BOA-
CTBAX, HCKMOUAIOMHX NPHMeHeHHe TOKCHUHHIX U
B3PBIBOONACHEIX XOJIOAMJIbHBIX areHTOB, MPUMEHS-
10T ¢peons: R11 a4 R12 ans Boicoknx TteMnepa-
Typ kunmenus, R22, R502 a1 R13 — naa  wuskux.
B ycraHoBkax 60JbiLof X0JI01011POH3BOAHTE/BHO-
CTH C Pa3BETBJIERHOW CHCTEMOM XOJOXONOTPebie-
HUSI (DPeOHH! NMPHMEHSIOT B OCHOBHOM JJIsi OXJaXkK-
JeHHs BTODHUHBIX XJaXCHOCHTENef.

B kauecTBe XJamoHOCHTeJed HCIOAb3YIOT pa-
CTBOPH XJIOPHCTOTO HATPHs H KaJbLMS, Ka/blHe-
BOR CeNMTPH, 3THJIEHIJUKONL (AAS TEMIEpaTyp
no-—40°C), R30, R11 naa 6osee HH3KHX TeMiie-
paTyp u Jp.

B cayuae neoGxomuMocTH cHa6iKeHHS NPOH3-
BOICTBA XOJIOZHOH BOJOH MPUMEHSIOT B OCHOB-
HOM aGCOpPOUHMOHHBIE —TEIOHCNOAbL3YIoWKe Opo-
mucrosutHeBrle Mamnus (KITI Tensioncrosis3y-
IOIMX 9XKEeKTOPHHIX MalluH GoJee yeM B 2 pasa
HHXe, YeM Yy OPOMHCTOJHTHEBbLIX). DBpomucroau-
THeBHle MaUIHHB HCIOJB3YKT B' KaUueCTBE HCTOY-
naBJeHus
HJH TemVIO(HKALHOHHYIO BOIY TEMIepaTypoi 1o
120°C; mnoctynawomyio or T31l. Tocnennee oco-
GeHHO 1esnecoo6pa3Ho, KOrAa XOJOmHJALHOe 060-
pynoBaHHe paboTaeT TOJMBKO B JIeTHEE BPeMs ro-
I3, B MEXOTOMHTEJBbHEIN Ce30H, y HCMONb30BaHHE
NPOMEXYTOTHOTO OTGOpa mapa HH3KOrO A4BJEHHS
Ha reHepaTopax TEMJIOANEKTPOIECHTPANA NOBHIA-
er KII nocaexnefi: BpoMucTo/MTHEBHE Malln-
Hbl, OGOPYZLOBAaHHbIE IOTNOJHHTEJIbHEM TeHepaTo-
POM BHICOKOTO [aBJeHHS, HCIOJb3YIOT B RayecTBe
TeJIOHOCHTe ST nap aasiaenuem 0,6—0,8 MITa su-
6o ropsayio BoAy Temnepartypoi 150—180°C. Ta-
Kyl0 MOAH(HKAUHIO GPOMHUCTONHMTHEBHX MalIHH,
uMelomuX TennoBof kKoabounuent 1,2, npumens-
or H B cucreme TOLL, u B cuctemMe KoTenbHHIX.
HaxoxsT npuMeHeHHe (NPH HEOGXOXHMOCTH MOJY-
YeHHs] OTPHLATEJbHBIX TEMIIEPATYP) U BOLOAMMH-
auHnle a6COpPOHHOHHBIE XOJOAHJBHEIE MAUIHHHL.

Ha psige NpOMBIULIEHHBIX NPeAnpUSTHH, TrAe
npeAnoYTHTENbHO HCHOJNL30BaHHE 3JEKTPO3HEp-
rMY, BOAOOXJAXKAAIOINE YCTAHOBKH KPYMHOM HpO-



H3BOJAHTE/IBHOCTH, HCNOJIb3yeMHE B OCHOBHOM IJis
TeXHOJOrHYECKOFO KOHAULHOHHPOBAHHA BO3AYyXa,
OCHAWAIOTC ()PEOHOBHIMH XOJIONHJbHBIMH MallH-
HaMH C LEHTPOOEXHBIMH KOMIPECCOpaMH.

CoBpeMeHHBle AMMHaYHBlE H NPONAHOBHIE KOM-
npeccoprl GOJIbLIOK MPOH3BOJAWTENbHOCTH, PACCUH-
TaHHble Ha JAaBJ/ieHHE KOHJEHCAlHH, COOTBETCTBY-
olee TemnepaType Hachilenns 47—50°C, nosso-
JISI0T DPHMEHSTh B KayeCTBe KOHJIEHCATOPOB XO-
JIOJMJIBHOTO areHTa annapaTthl BO3AYUIHOTO OX-
Jaxaenus. THO KOHJEHCATOPOB  XOJIOAHJAbHOR
CTaHUHMH BBHIGHPAIOT C YYeTOM HaJH4HA, CTOMMOC-
TH M KayeCTBa OXJaxJaiolleli BOAB, BO3MOXHOC-
TH MCIOJIb30BAHUS [ONOJHHTENbHOH 3JIEKTPO3HED-
THH Ha NPHBOX BEHTHJASITOPOB, palioHa pa3Melle-
HHSl NPOMBILIJIEHHOTO NpPEeANpUATHR, CIOCOGHOCTH
obopyaoBaHus paboTaTb Npu TeMmmepaType KOH-
nencaun 47—>50°C.

Pasmeliense X0JIOAHJbHOrO OGOPYHOBAaHHA Ha

NPOMHIIVIEHHHX IVIOIAAKAX NpeAnpHATHH HedTs-
HOM, rasoBOA ¥ XHMHYECKOH M[POMHILJIEHHOCTH
HMeeT oOlHe XapakTepHHe OCOGeHHOCTH, o0Oyc-
JIOBJIEHHEle OTpac/eBHIMH NpaBHJIaMu GesomacHoc-
TH. B 3akpHITHIX NOMEIUEHHSX =~ YCTaHABJAHBAIOT
KOMIIPECCOPHl H HENOCPEACTBEHHO CBA3aHHHE C
HHMH annaparte; Bce TemIOo6MeHHHe H eMKOCT-
Hble annapatel XOJIOJMJBHOH YCTAaHOBKH pasMe-
[IAIOT HA OTKPHITHX MJAOLIaJKaX Ha perJIaMeHTH-
pPyeMOM JaHHOH OTDPAac/bI0 MPOMBILIJIEHHOCTH pac-
CTOSIHMH OT KoMmpeccopHoro 3ana. Bce ammapa-
TH a6copOUHOHHBIX BOJOAMMHAUYHBIX MalUHH pas-
MELIAlOT Ha OTKPHITHX mJjomajgkax. B nomeme-
HHH YCTaHaBJMBAlOT 3JIEKTPOCHJIOBble (IHTH H
IHUTH ABTOMAaTHKH. AGCOPGUHOHHBIE GPOMHCTO-
JIHTHEeBble MalIMHBL NPH  YCJOBHH HX PaboTH
TOJIBKO B JIETHee BpPeMsl roja Da3MeIHaloT, Kak
_OpaBHJO, Ha HapyXHBIX MJowWaAKax. JlucraHuu-
OHHble ILIHTH ' YNPABJEHHS MalIHH YCTaHaBJHMBa-
I0T B NOMelleHH#d. EciaH 1O YCJOBHSM TeXHOJO-
rui  GPOMHCTOJIHTHEBHe MaIUMHH paboraioT 60-

Jee JJIMTeJbHOE BpeMa B TOAY, Hejaecoo6pasHO

yCTaHaB/AMBATh MX B 3JaHHH. XOJOAUJbHOE 060-
PYLOBaHHe NOCTaBJSIOT HAa NPOMBILIJIEHHBE 00Db-
€KTH YKDPYNHEHHBIMH [OCTaBOYHHIMH G6J0OKaMH,
Y10 cnoco6erByer OHICTPOMY BBOAY OGBEKTOB B
9KCILJIyaTaluHIo.

Huxe mnpuBefeHH HauGoJiee XapaKTepibic
CJAyuaH NPHMEHEeHHS CHCTEM MCKYCCTBEHHOTO OX-
JaXJeHHSt B JMaNna3oRe YMepeHHBIX TeMmeparyp
oxsmaxxaenus (npuMepHo xo —100°C). Ilponec-
ChHl, OTHOCsILUMeCss K OGJIaCTH KPHOTEHHON TeXHH-
KH, B HaCTOflleM CNPaBOYHHKe He paccMaTpHBa-
IOTCAL. :

HE®TSAHAS NMPOMBIUJIEHHOCT b

Ha npepnpusitHax HedTAHOH NPOMHILIEHHO-
CTH HCKYCCTBEHHOE OXJaXKJEeHHe LIHPOKO NpHMe-
HSAIOT B Psifie TeXHOJIOTHYECKHX MPOLECCOB, B TOM
yHce AJs nenapaduHusanuu Maces, 06e3MaciH-
BaHHA rayel, pas3flefieHHs KCHJOJOB, aJIKHJIHPOBa-

HHS, B {IDOM3BOJCTBE OPHCANOK K MacjaaM H Ap.
B nepeunc/eHHEX NPOH3BOACTBAX  MPHMEHSH-
IOT B OCHOBHOM CHCTEMBl HEMOCPeACTBEHHONO KH-
NEHHS XOJIOJAHJHHOrO areHtTa B IOBEPXHOCTHHX
TEMVIOOOMEHHHX afnapaTax: KpHCTaJJH3aTOpax,
KOHTaKTOpax, peakropax # T. n. Crcremun ¢ mpo-
_MEXYTOUHHM KHAKHM XJIAJOHOCHTEJNIEM HMEIT
OTHOCHTEJIBHO MaJloe PaclpoCTPaHEeHHE.

Ycnosus paboTe npeanpuaTHi HedTAHOM Mpo-
MBLILIJIEHHOCTH OMNPeAeJsIOT BHIGOP XOJOAMABHOIO
arenta. [lepepaGaThHiBaeMble 3jeCb NPOAYKTH Xa-
PaxTepH3yloTcs NOBHILIEHHOR NOXKapo- W B3pHIBO-
OMAaCHOCTbIO, 2 HEKOTOPHE ®3 HHX H TOKCHYHO-
CTBIO.

B HedTAHOA NPOMHIULIEHHOCTH B KayecTse
XOJIOAHJLHHX areHTOB LIMPOKO NPHMEHSAIOT YrJe-
BOAOPOAL. ODTH BellecTBa ecTb B JOCTATOYHOM
KOJIHYeCTBE HAa MPOH3BOJACTBE, OHH pelleBH, 06-
CJYKHMBAIOWHA NEPCOHAJ HMeeT HABHIKH B obpa-
meHHn ¢ HHMH. [lpemMymecTBOM YyriesBoxopoioB
NPH HCNOJb30BaHHH LEHTPOGEXKHHX KOMIPECCOPOB
ABJAETCA TaKXKe HX OTHOCHTEJbHO BHICOK4s IO
CPaBHEHMIO C aMMHAaKOM MOJIEKYJSIpHas Macca.
B psane cayuaeB BO3MOXHO npHUMeHeHHe 6ecno-
BEDXHOCTHOIO OXJaXJeHHs NYTeM HCIapeHHs XO-
JIOHHJIbHOTO areHTa, B KauecTBe KOTOPOro HC-
NOJb3YIOTCA YIJeBOAOPOAL], HEHNOCPEACTBEHHO B
OXJIaXKaeMOM MPOAYKTE.

Ilpn Hcnonb30BaHHE YIVIEBOAOPONOB B Kade-
CTBE, XOJOJHJbHHX areHTOB ONacHO MPOHMKHOBe-
HUe B KOHTYD XOJ/IOAMJIbHOH MAUIHHH BO3AyXa,
KHCJIOPOJL KOTOPOro BMecTe ¢ XOJIONHJLHHIM areH-
TOM MOXET CO31aTh MeCTHHE B3PHBOONACHHE
KOHUeHTPauuu. Uro6u 3Toro uabexarth, KAk mpa-
BHJIO, HE JONMyCKaeTcs paboTa c jJaBJeHHEM Bca-
CHIBaHHSl HHXKe aTMOC(EpHOro, B COOTBETCTBHH C
YeM BLIGHpaAeTCsl XOJIONHJLHHN areHT B 3aBHCH-
MOCTH OT TpeGyeMOfl’ TeMmepaTypH - KHNEHHs,
PacnpocTpaHeHHHIM XOJIOAHJAbHHM areHTOM JJs
He(TAHOH NPOMHULICHHOCTH OCTaeTcsi aMMHaK.
®peoHB NPHMEHSIOT B 3TOH OTPaCJH pelKo.

Henapadunusauns macen. Ipouecc ynanenns
napauHa M3 Maces OCYUIeCTBJASIOT B CHeNHalb-
Hoi ycraHoBke (pHc. I—1). TIlepen nemapadu-
HH3anHedl Maco BHayaje OXJaXZAawT BOoJOH 0
40—45°C u  jpo6aBIAIOT K HeMy OXJakKiAeHHHA
CeNeKTHBHHH pacTBOpHTeqb. IIpoAykT ¢ pacrso-
puTeNeM NOCTyNaeT B CHelHaJbHHe anmnapaTh —-
KPHCTAJJIN3aTOPHI, T/le NPH NOCTENEeHHOM OXJaX-
JCHHH H3 HETO BHAENSIOTCH KPHCTAMIH napadu-
Ha. [lepBbe MO XOZYy TOTOKa peréHepaTHBHHE
KPHCTA/VIH3aTOPH OXJaXJAIOTC O0GpaTHHIM DO-
TOKOM XOJIOAHOrO NMpPOAYKTA, MOCJELYIOUIHEe 8a
HHMH KPHCTA/JIH32TOPH -— HCHNAapSIOMHMCH X0JO0-
IUJbHBIM areHToM. B 3aBHcHMOCTH OT TpeGyeMmoi
TeMIepaTypsl 3aCTHIBAHHA Macjia OXJaxAeHHe 10-
BOJAT HO ONpeJeJeHHOTO TeMIepaTypHOro ypoB-
Hsl, COOTBETCTBYIOIIEro HONMYCTHMOMY OCTATOYHO-
My colepXaHHIO mnapaduHa. Boigenusmuiics B
BHE KDHCTaJJIOB NapadHH OTHEJSIOT B BakKyyM-
¢uabTpax HJM UneHTpHbyrax. TBepanii ocraTok—
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Puc. I—1. Cxema ycraHoBkE Al AenapabHHA3aLUH Maces:
1 «~ BORSHOR XONOAHJbLHHK CHIPbS; 2 — PEFeHEPATUBHLIA KPHCTAANH3ATOP Chipbsi; 3 — KPHCTANJH3aTOP CHIPLS Hemo-

CPEICTBEHHOr0 HCNapeHHs; 4 — BaKyyM-GHAbTD;

pacTBOpHTeNs; 7, l0 — pereHepaTHBHBI KPHCTAMAAH3ATOD DPACTBODHTENS;

5 — XHAAKOCTHHIA TeNNOOOMEHHHK; 6, 11 — GJOKM KOJOHH OTrOHa

8 — KDHCTaANH3aTOP PAaCTBODHTEASl HeNo-

CPeACTBEHHOr0 HCOapeHHdA; 9 ~— XOJONHJAbHHK pACTBOPHTEAS HENOCPeACTBEHHOro HCOapeHHS

rad, COZepXKalHA OmpeAe/eHHYI0 NpHMECh Mac-
J1a, MOABepraiorT AaibHefimei mepepaborke. JKua-
Kasi $a3a oTZaeT CBOA XOJOJA B pereHepaTHBHHX
KPHCTAJJIH3aTOpaX H 3aTeM NyTeM HarpeBa pas-
Hesasercss Ha MPOAYKT H PacTBOPHTEJb,

Ilpounecc Kpucralnnsaliy HOJMKEH MPOTEKATh
NpH onpele/ieHHBIX CKOPOCTHX H TeMIepaTypHHX
nepenafax JAjas obecneyeHHs DPABHOMEPHOrO BHI-
TNafieHHs KDHCTaJJI0B napadHHa MOMKHOA CTPYK-
TYpPH. B pereHepaTHBHHX KPHCTAJ/JIH3aTOPAax NpH
NPOTHBOTOKE NPSAMOro H 06PaTHOTO NOTOKOB 3TOT
nepenajz ycTanaBiHBaercs caM co6ofi. B kpucraa-
JH3aTOPAaX, OXJaXKZaeMHX XOJOJMJbHBIM  areH-
TOM, CTPeMATCsS CO3[aTh HECKOJbKO YpOBHeM TeM-
nepaTypH KHHEHHS, JJs 4ero JAH60 OTCAacHBAIOT
napH XOJOJHJLHOrO areHTa OTAENbLHHIMH CTyme-
AsIME KOMIIPECCHH, JHGO HCHOJB3YIOT peryJsaTo-
PH jaBJeHHSi <10 cebsi», 1MO3BOJSIOLIHE NOALEP-
XHBaTb B OTJeJbHBLIX KPHCTaJNIH3aTOPax pasiuy-
HEe J4BJICHHS KHIOEHHS IPH OJHOM IaBJEHHH BO
BCcacwBawieM TpyGonpoBoge. KpHCTanausatopwl,
NOCAE/HHE MO X0y OXJaXICHHA NPOAYKTa,
HMEIOT DeryJIsTopH, paboTaiomne Mo TeMmmepary-
pe IpOAYKTa Ha BHIXOZe M3 anmapara. [lomauy
JXHAKOTO XOJIOJHJbHOTO areHTa B KPUCTAJIH32-
TOPH NPOH3BOAAT C NOMOLIBIO DEryJsATOPOB
YPOBHSI.

B Hacrosimlee BpeMs LIHPOKO 3KCNJYATHPYIOT-
Csi CeKIHOHHbIe KPHCTAJIH32TOPH, COGDaHHHE M3
nBOfiHHX Tpy6. Bo BHyTpeHHHX TpyGax mporexa-
eT OXJa)kJaeMHH NPOAYKT, O0G6pPa3oBaBIIHECS
KPHCTaJ/JIbl NapadHHa OcCa)kIalOTCs Ha CTeHKax
Tpy6, OTKYZa CHHMAIOTCH NJIACTHHYATHIMH CKpel-
KamMu. B KO/bLEBOM MDOCTPAaHCTBE MeXAY TPy-

GaMH KHMHT XOJOJMJbHHNA arenT, KOTOPHH mnoc-
TynaeT TyZa N0 CTOSIKAM H3 OTHEJHTEJNA IKHI-
KOCTH, YCTaHOBJIEHHOrO Haj anmnapatoM. Tpy6m
HMeIOT YKJOH, YToOH ofecmeynTh JYHLIHA OTBOA
napa.

B nmnocnennue roAH BO3pacTaeT IpUMeHeHHe
KPHCTANAU3aTOPOB KOXKYXOTpyGHOro THma (pHc.
I—2). Tpy6u, B KOTOpPHX [OpOTEKaeT Mpolece
KpHCTaJIM3anun  mnapaduHa,  00OpYNOBaHHHE
ckpe6KaMu, pacnojaraiotcs B ofllleM KOXYyxe, B
MeXTPyGHOM HPOCTPAHCTBE KOTOPOrO KHIHT XO-
JOAMJBHBIA areHT. B Bepxuefl wactH ammapara
yCTaHOBJEH OGHIMA OTASNHTENb KHAKOCTH.

XoTa ckpeGKOBHE MEXaHH3MH YAAJAIOT € MO-
‘BEpXHOCTH TPYy6 o6pasyiolllmecs Ha HHX KpPHC-
Ta/ib mnapaduna, MOCTENEHHO BCe Xe HPOHCXO-
JMHT HapacTaHHe TBEPIOro CJIOS, H VIS HOPMallb-
HOTO pexXuMa paboThl KPHCTAJIM3aTOPOB. Tpely-
eTcs WX NepHOAWuYEcKoe OTTanBaHHe. Ilpomecc
MOJKJII0UeHHs1 B paGOTy KPHCTAJIH3aTOPOB HOC/E
OTTAaUBAHHA MOMET MPHBOAHTH K HHTEHCHBHO-
MYy BCKHMIIAaHMIO XOJIOAHUJILHOTO areHTa C Bblﬁpoca-
MH 3KHJKOCTH Yepe3 OTHEJHTENH KHIKOCTH, YC-
TaHOBJIEHHHE Ha KPHCTaJIM3aTopax. DTy ocobeH-
HOCTb PabOTHl CHCTEMB C KpHCTaJJH3aTODaMH
YYHTHIBAIOT NpPH NPOEKTHPOBAHHA  XOJOJHJIbHEIX
yCTaHOBOK H NPHHHMAIOT BCe HeOGXOXHMBIE MepH
ANis 3alHTH KOMIOPECCOPOB. IyTeM YCTAHOBKH Iie-
pell KOMIPEecCOpaMH OTJesHuTeRefl KHAKOCTH JO-
CTaTOLIHOﬁ BMECTHMOCTH ¥ OCHAlleHHfl CHCTeMH
JAONONHATENbHBIMH HpH60paMH CUTHaJIH3aluuy, 3a-
IHTH H GJOKHPOBKH.

Ilpu o6biuHofl nenmapadWHH3aUMH CMA30YHHIX
Macesq XapaKTepHOA TeMnepaTypol KHTEHHS XO0-
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Prc. 1—2. Kprcrammusatop KOXyxoTpyGHOrO THOa:

1 — xoMnencatop; 2-— cKpeGKH; 3 — TennooOMeHRAs TPYOa; 4 ~ OTAEAHTeNb MKHAKOCTH; 6 = KOXKYX; 6 = 9J€KTpO-

OPHBOA CKPeOKOBOFo MeXaHH3Ma

NONHJABHOTO arenta sBasercd —35-+-—43°C, mpu
STOM TeMmepaTypa HpPOAYKTa HOOCAe mHocienHe
CTYNeHW  KPHCTaJUIM3aUHH CcOcTapjser. —25--
-~—30°C. TloTpeGHOCTE YCTaHOBOK B XOJOJAE
nocruraet 12000 kBT,

Ipusnnnnanbnas cxeMa XOJORHJIBHOR ycTa-
HOBKY AJs AenapaduHA3aluHE Maced, PacCIHTaH-
Has Ha JBa TeMIEDaTyPHHX peXHMa KHIEHHA
(—35 r —43°C), norasana ma puc. |—3. B ka-
HeCTBE OCHOBHONO OGODYAOBaHHA HCMOJb3YIOTCS
aMMHa9YHHe BHHTOBHE KOMIPECCODEHE arperarh,
pafoTralolude MO KOJJIEKTOPHOA CXeMe ABYXCTY-
neHuaToro cxatus. Ha HuxHed crynmedm ycra-
HOBJIeHH GyCTepHbHle BHHTOBHE HHU3KOTEMIIEpaTyp-
HHe arperati 21AH600-7-7 B koanuecre 7 (B
ToM uHCJe | pesepBHHIR), HA BepPXHEHd CTYNmEeHH—
BHHTOBHE arperatsl A1400-7-3 B koamuectBe 3
(B ToM uncie 1 pesepBHui). Kaxkawili u3a kommpec-
COPOB HHIKHeH CTYNeHH CXKAaTHH WMeeT CBf3b 10
BCACHBAHHIO ¢ KaxIEIM H3 ABYX MarucCTpajbHbX
KoasekropoB (—35 m —43°C), mpomexkyTouHoe
ZlaBJieHHe HA 062 peHMa OXJaXIeHus COOTBeT-
cTByeT TeMmnepatype Hachiuenus —I10°C, 3Tum
JOCTHTAIOTCsl HOJIHAS B3aHMO3aMEHSEMOCTb KOM-
NpeccOpoB H COKPAIUEHHe pe3epBa MO HUXKHEH w
BepxXHell CTymeHsiM cxkatnf. [lap ammmaka mnoc-

TynaeT OT KPHCTaJJIM3aTOPOB Ha BCaCHBaHHE B

KOMIpeccopbl HHXKHefi CTyneHH, NPOAAS npedBa-
PHTEAbHO OTHEJHTENH KHUAKOCTH, YCTaHOBJEHHbIe
Ha craHuun. [locie cxKaTHa Jo TNPOMENXYTOUHOro
laBJieHHs H COMBa NeperpeBa nap NOCTyHaeT Ha
BCachlBaHHe B KOMIIPECCOPbl BBICOKOH  CTYNEHH.
CxaTmfi B KOMIpeccopax BHICOKOH CTYNEHH IO

IaBJIEHHS, COOTBETCTBYIOMIETO TEMNEpaType KO-

gencaugn  45°C, map XOJORMJbHOrO  areHra
nocTynmaeT B KOHAEGHCATOPW —  annaparh.
BO3AYLIHOTO  OXJaXJeHusd, rie  KOHIEHCH-'
pyerca. JKuakuit amMmMuak cTekaer B pecHBep,

a 3areM HampaBJsieTCs Ha OXJaXKJEHHe B TpOMe-
KYTOUHHHA cocyn. OxnaxKIeHHHA XOJOAHMbLHHE
areHT NOCTYMaeT HA MHTaHWe KPHCTAJJH3aTODOB,
rle KANHT, OTHHMAs Temiory oOT npopykra, Ox-
JaxJjeHne napa XOJIONWJIBPHOFO  areHTa mnepej
CXKAaTHEM €ro B KOMIIPECCOpDax - BHICOKOH CTYNEHH.
U OXJaXKJIeHHE KHUAKOrO XOJOLHJbHOTO areHTa B
NPOMEXKYTOYHOM COCyJe OCYIIeCTBJSIETCS B pe-
3yJbTaTe KHNEHHS YacTH XOJOJAHJLHOIO areHTa,
pH [POMEXYTOYHOM JABJIEHHH.

Pasmeitenne 06GOpPYyZOBaHMS  XOJOLHJBHOR
CTaHIHH C aMMHAUHLIMH BHHTOBHIMH KOMIpeECCO-~
paMu MOKa3aHO Ha pHC. [—4. '

X0JI010TIPOH3BOARTENBHOCTL CTAHUHH COCTaB-
nsier 2048 kBt (TeMnepatypa kunemusi —35°C)
u 1343 kBr (remneparypa kunenus —43°C). .

Huxe paccMOTpen BapHaHT pellleHHS 5TOH Xe
XOJIOAUJBHOH CTaHUHH C HCIOJb30BaHUEM a6~
COpGUHOHHBX BONOAMMHAYHHIX MallHH, paGoTao-.
I{MX Ha BOASIHOM nape  JaBienneM 1 MIla

(10 krc/cm?). Pasmellenne o6opvioBanus aG-

COPOUHOHHON XOJIOAH/JILHOH CTAHLHH [OKa3aHo Ha
puc. I—5. Kaxanas us TpebyeMblX TeMmmepaTyp
OXJaxkAeHHs NpOoAyKTa (TeMNepaTypa KHIICHHS
—35 u —43°C) obecneunBaeTcss paGoTod ABYX
KOHCTPYKTHBHO W TEeXHOJOIHYECKH HE3aBHCHMBIX
IpYr OT Apyra MallHH XOJIOAONPOU3BOAHTEBHO-
ctoio 2093 u 1291 kBr. Tun ocsoBHOro oGopy-
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Puc. 1—3. CxeMa XOJOIHJIBHOK YCTAHOBKH AJs AenapadUHH3ALAH MAaces:

I — arperaT: BUHTOBOR KOMODECCOPHLIR BHICOKOR cTymeHH A1400-7-3; 2 — arperat BUHTOBOB KOMIDPECCODHHR HH3KOR
crymend 21AH600-7-7; 8 — macnooTaeNHTENb BBHICOKOH CTYNeHH; 4 — MACHOOTASNHTENAb HHSKON CTYHNEHH; 5 — Macho-
coGupatenb; 6 — OTAENHTENb JKHAKOCTH; 7 — Tpyb6a BeHTYpH; 8 — pecumep JuneilHo-RpeHaXHbf; 9 — pecuBep nape-
HaXHbA; /U —~ KOHLEHCATODP BO3LYWIHOrO OXAaxXzieHHS; [l — TenNooOMeHHHK; ]2 — HPOMEXYTOUHHE COCYA; /3 — siek-

TpoHacocHmA arperart

JOBaHHS MamHH (reHepaTopH, aGcopGepH, Ae-
(baerMaTopH) — KOXYXOTPyOHHE amnnapaTH ro-
PH3OHTaJAbHOFO THNAa. KOHZeHCaUHs aMMuaKa
'OCYINeCTBJSAETCA B aNmaparax BO3LYHIHOFO OX-
JNaxjeHns, Tenaora  aGcopbmHHM  IOIVIOIL2eTCs
060pOTHOH BOZOM. . .

Ilpumenenne Tennoucnosp3yomux abcopbun-
OHHHIX arperaToB 6e3yCJOBHO 1esieco06pasHO {IpH
HaJMYHH HA NPOHU3BOLCTBE TENJIOTH, HCHOJb30Ba-
HHe KOTOPOR He TpeGyeT CTOMMOCTHHX 3aTpar,
Jn60o -eCIH 5TH 3aTPaTH HesHauuTedbHu. [Ipu or-
NyCKHOH HeHe Ha TenJaoTy no tapudaM mpefickKy-
paHTa npuMeHenHe aGCOPOUHOHHBIX MAIUHH He-

sxoHOMHURO. Kpome TOro, mesnecooGpasHocTb
MPHMeHeHHS TeIIOHCIOAL3YIOMHX a6copbIHORARX
MaUIyH ONpEAe]seTCs HAaNHUHEM Ha JaHHOM Npo-
H3BOJCTBe AOCTAaTOYHOTO KOJHUYECTBA OXJAXAAK0-
mefl BOXH. : »

M3 napoxoMnpeccHOHHHX MauMH Haubojbiiee
pacmpocTpaHeHHe Ha KDYNHHIX YCT2HOBKax Jena-
padguHu3anMy Maces HOJYYHJH NPONAHOBLE LEHT-
pobexHble arperaThl. Psaf AeHCTBYIOMHX THNOBHIX
XOJIOAUJLHHX CTaslnuf paGoTaeT HA aMMHAYHBIX
ABYXCTYNEHYATHIX MOPIIHEBHX KOMIpeccopax om-
IO3HTHBHOTO THIIA.

Has NOJMyuYeHHs CneluaJJbHHX COPTOB Macend
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Puc. 1—b5. Inan xonoauibuoll craHuud ¢ aGCOPOUHOHHHMH BOLOAMMHAUHBIMH arperaTaMu: —

1— snement reueparopa; 2 — pecusep a6copGepa; 3— snemenT abcopGepa; 4 -— LeduerMaTop; 5 — KONOHHA pek-
THOHKAUHOHHASA; 6 — KOHAEHCATOP BO3AYLMHOIO OXJaXKJAEHHs; 7 — NepPeOX/Iaj\uTeNb ras’oBhIfl; 8 — BO3JLYXOOTHENHTEND;
9 — nepeoxsaauTeNb BOAsiHON; [0 — TennooGMeHHHK; [ — pecuBep KOHJAeHCaTOpa; /2 — pecHBEPHAs eMKOCTb, /3 —

Hacoc aaa ¢duaermul; 14 — Hacoc pacTBOPHWA; 15 -—— Hacoc BaKyyMHbii;

16 — pecuBep ApeHaXHBLIR
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Puc. 1—6. Cxema xacKaJHOH XOJOJMJILHOA YCTAHOBKH 1Js IMyOOKoOH nenapaduHH3an¥H Maces:
1 — nponaHoBhifl uentpobGexnmfi arperat ATKII-435; 2 - stranoBnil nopmueBod koMmmpeccop 0-30011; 3 — racurens

nyabCanny;

HCIApUTeNb-KOHAEHCATOP;

4 — oTAeNHTENb KHUAKOCTH NPOMAHOBLIA; § — OTHeNHTE]Nb-NUTATENb NPONAHOBBIA; 6 — PErynaaTOp nNpo-
H3BOAHTENbHOCTH 3TAHOBHIH; 7 -— OTAGJHTENb MKHIKOCTH STaHOBLIA;

8 — pecHBep [ADPEHAXHBLIR [POMAHOBBLIA; 9 —

10 — pecHBep HApeHaXHbIH 3TaHOBHIA, I/ — NpoMeXYTOUYHBIH cocyl; /2 — pecHBep ApeHAaR-
Hpifi NpoNmaHoBHA; 13 — TennooGMeHHMK <«nap—napr; /4 — Tenioo6MeHHHK

«nap—XHIAKOCThS; 15 — KomneHcaTop

BO3AYIUHOTG OXJMaXkAeHus; 16 — pecHBep JHHeHHBIR STaHOBLIA; [7 — pecHBep AHHERHBIE NOPONAHOBHIA

(TpancopmMaTopHOE, HEKOTOPHE ABTOMOGHJbHLIE,
aBHAUHOHHOE ¥ Jp.) HpOIecC OCyllecTBJaseTcs B
' ycTaHOBKax rayGokol nemapaduHH3anuH, obec-
NeYHBAKIINX OXJaXKJAeHHe NpoAykra Jo —60-+-
=+—65°C. Temnepatypa KumneHust XOJIOAHJbHOTO
aresTa IpH 3TOM cocraBaser —70-+—76°C. Ha
puc. I—6 nsobpakeHa cxema KacKajHod X0Ji0-
IUJBbHOR YCTaHOBKH mIpolecca riyb6OKO#H jgemapa-
GUHH3aUKM MaceJ ¢ NPHMEHEHHeM B HHXXHEM Kac-
Kaje 3TaHOBLIX NMOPUIHEBLIX KOMIIPECCOPOB ONMNO-
sutuBHoro tuna J0-300T1, B BepxneM Kackane—
NPONaHOBHX LEHTPOGEXKHHIX arperaToB
435, ofecneynBalOMIHX NOMHMO KOHIEHCAlWH 3Ta--
Ha NPOMEXYTOUHLIH OT6OP X0J0AA HAa YPOBHE KH-
nexus — 36°C.

Konpuencauus nponaxa ocCyuwecTBJaseTcs C NO-
MOLIBI0 anmapaToB BO3AYWHOTO OXJAaXKAEHHH.
Bepxuufi W HuXKHAA KackaAbl CBSI3aHBl MeXAY
coGofi ucnapiTeneM-KOHIEHCATOPOM, IPeACTaBJs-
OWHM co60# KOXYyXOTpyOHEHI ammapat, B Tpy6-
HOM [DOCTPAHCTBE KOTOPOTO KHIIHT MPOMaH, a B

10

ATKII- -

MeXTPYGHOM KOHJeHCHpyeTcsa 5TaH. B cxemy
STAaHOBOTO LHKJA BKJIOUEHH [0CJeL0BATENbHO
JiBe TPynnHl Tenso06MeHHHKOB. B mnepsoii rpymme

‘nepeoxJaxKAaercss XKHUAKHA 3TaH, BHXOAAUIHA H3

HcnapuTeNeli-KOHIEHCaTOPOB, B Pe3y/abTaTe Tell-
Joo6MeHa C XOJIOZHBIMH ITapaMu 3TaHa, HOCTyma-
IOLIPMH B3 KpHCTaJum3aTopoB. Bropas rpynna
obecreuyBaer neperpeB NAapoB 3TaHa Mepen BCa-
CBIBAHMEM B KOMIIPECCOPH A0 HEOOXOAMMOH TeM-~
nepaTypu. B cxemy 3TaHOBOrO LHK/a BBEJEH pe-
ryASTOpP- NPOH3BOJHTENbHOCTH,  TO3BOJSIOLIAH
GafinacHpoBaTh MapH 9TaHa CO CTOPOHL HarHeTa-
HHSL Ha CTOPOHY BcacuBarus. COG6HB ueperpesa
NapoB OCYIIECTBJAETCS BCJEJCTBHE BCKHITAHHSA
qaCTH XKH/JKOTO 3TaHa, HOJaBaeMOro BO BXOXHOW
naTpy6ok anmapata. PeryaupoBaHHe XOJ0I0HPO-
H3BOJMTENbHOCTH IO MPONAHOBOMY HUKJY OCyIle-
CTBJISIeTC aBTOMATHUECKOH CHCTeMO# peryJsmpo-
BaHAA MPONAHOBHLIX MEHTPOGEKHHIX arperaTos.
B cxeMy 5TaHOBOrO NHKJA BKJIOUEHA TaKXKe eM-
KOCTb, OOecleyHBalOliasg NPHEM BCErO KOJHYecT-



Ba 3TaHa NIPH OCTaHOBKE H OTCIVIEHHH XOJIOJHJb-
HO#R ‘cTanuun. B nponaHOBRIA HHKA BK/OYeH Opo-
MeXYTOUHHIA COCYA JJiS NepeoXJaKIeHHS XKHI-
KOro npomnaHa, HAYIlero Ha NHTaHHe HCNapHTe-
Jef-KOHAGHCATOPOB H NPONAHOBHX KPHCTaJJIH3a-
TopoB. JKujakufi nponad KHIHT B MeXTpPyGHOM
NpOCTPaHCTBe anmapaTa HOpH [JaBJeHHH MpoMe-
JKYTOUHOro OT6Opa HEeHTPOGEXKHHIX arperartos.

XosozonoTpeGHOCTb Ha YCTaHOBKax riy6oKo#
genapadunn3zanud Macem gocturaer 4700 kBt
No HH3KOTeMIepaTYyPHOMY KOHTYPY OXJaXKJIeHHS
B 12 000 kBt no BHCOKOTeMmepaTypHoMy (—25-+
+-35°C). B kauecTBe X0JOAHJBHOIO 0GOpYZHO-
BaHHS HCHOJB3YIOT B OCHOBHOM NaPOKOMIPECCH-
OHHBle MallHHH; HaHboJee pacnpoCTPpaHeHHHE
3/1eCb XOJIOJHJbHHE areHTH — 3TaH Ha HHXKHefl
CTYNeHH KacKaja, NpomaH Ju60 aMMHaK Ha Bepx-
HeH; CHCTeMa XOJIOAONOTpeGJieHHs — HenocpeicT-
BEHHOE KHIIEHHe XJaJlareHTa B TEXHOJOTHYECKHX
annaparax [10].

OGe3macauBanne ravei. ITo6ounble NPOAYKTH,
fiQIy4aemMble B npoluecce JenapaHHH3ALUA Ma-
cea (raum), cozepxkar B cebe ellle 3HAYUTEIbHOE
KOJH4ecTBO Macja. YTo6H MOJY4YHTb H3 HHX TO-
BapHHA napaduH-CHpEN C COAEPXaHHeM MacJa
0,6—1%, TpebGyercsa ero xaJjbHefilnas o6paboTKa.
QO6e3Mac/HBaHke rauefi MPOBOJAT HAa TEXHOJOTH-
4eCKOH yCTaHOBKe, [IpoHeccH H 060opynoBaHue KO-
Topofl aHaJOTHYHH mpolleccaM H 060PY/OBaHHUIO
YCTaHOBKH OGHUHON JAemapadHHH3alMH, HO MPO-
TeKaloT npH 6oJiee BHICOKHX TeMOeparypax Ox-
naxjaenus. Hcnodb3yloT Kak CHCTEMH € Hemo-
CPeCTBEHHKIM KHIEHHEM XOJOJHJBHOTO areHTa
npa —10-+-—18°C, Tak H cHCTEMH C BTOPHYHBIM
XJiaJOHOCHTeJIeM, OXJaXAeHHHM Ao —3--—10°C.
XoJsononoTpe6HOCTb YCTaHOBOK 06e3Mac/HBaHHs

HOH THN npuMeHseMOro oGopyLOBaHHS ~ Napo-
KOMIIPECCHOHHNE aMMHauHble MAalUHHH € KOM-
1PeccopaMH NOPUWIHEBOrO THIA JAJAS HeGObIUMX
YCT2HOBOK H LEHTPOOeXHBHIMH arperaTamu AJs
KPYNHBIX YCTAHOBOK. ‘

OnHHM 43 METOJOB MOJyYeHHs napaduHa-
CHpLA SABJSETCH METOX, IIPH KOTODOM KHAKHH
NPOAYKT pacnHaHBaercd yepe3 (GopcyHKH B Galu-
HIO, [POAYBaeMyl0  OXJaXZEHHHM BO3LYXOM.
YpoBeHb oXJIaXKIEHHA [PH 5TOM CYLIECTBEHHO
BHIe # cocrasiaser 10—15°C. i

Huxe onmHcasa aBTOMaTHuecKas JHHHS PO3-
JHBa H YNAaKOBKH napaduua. PacniapieHHBI
napapun Temneparypoit 70°C- zanuBaior B ¢op-
MBI, pasMellleHHHe Ha KouBefiepe. KouBefiep mpo-
XOZHUT 4epe3 TEMJIOH3OMHMPOBAHHYIO KaMepy, OpO-
AYBaeMyl0 XOJOAHHIM BO3LYXOM HAYAJLHOA TEM-
nepatypoit 4°C. Ilapatdun oxaaxpaercs, saTBep-
JeBaeTr B npH Temneparype 25°C  BLHIXOZHT H3
KamepH. Kamepa HMeeT OTCek, B KOTOpOM pasme-
IeH PeOPHCTHH aMMHAYHHA BO3LYXOOXJaJHTENb
C BeHTHAATOPOM. JKHAKHA XOJOZUJIbHHA areHT
[OA4eTCA B amnmapar 4epe3 OTAEHTeNb KHIAKOC-
tH. Pacxon xonofa Ha | Kr mpojyKra OKoJO
420 xIx.

Pasnenenne Kcui040B, Bhije/leHHe NAPAKCHAO-

~Ja. B pesynbraTe TeXHOJOTHUECKHX TIPOLECCOB

nepepaboOTKH Hed)TH NOAYIAIOT KCHJOJIH — CHIPbe
AJIs IQJyYeHHsi MHOTHX LEHHBIX NPOAYKTOB. I1po-
HecC BHJEJIEHHS H3 CMECH KCHJOJOB MapakCH-
J710/1a, HCNOJb3YeMOro AJsi BHPaGOTKH —Tededra-
JIEBOH KHCJIOTH, ¥3 KOTOPOA B CBOIO - odepels
HOJY4aloT JiaBcaH, TpebyeT IPHMEHEHHS HCKYCu
CTBEHHOI'O XO0JIOJa NMPRMEPHO TeX XKe NapaMeTpoB,
4TO H B YCTaHOBKaX IJNyGOKoH AenapacduHU3aLHR
macen. OxnaxceHHe OCYUIECTBJSIOT B amnapa-

rauefl cocraBasger or 300 xo 4000 xkBT. OcHOB- Tax ¢ HENOCPEACTBEHHLIM OXJAXKICHHEM  KHISI-
Tap ammuara x
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Puc. 1—7. CxeMa oOXJaXHIeHHA
PCAKTOPOB XKXHAKHM [HEepeOoXJyiazK-
JIeHHBIM aMMHaKOM:

1 — peakrop; 2—.Hacoc AN aMMHa-

Ka; 3 — OTAenHTe b aMMHaKa

-



KM XOJIORMJLHHM areHTOM, HCMOJb3yd KacKaj-
HHE XOJOAH/NbHHE MamuHH. TeMmepaTypHHf
yDOBeHb KHIEHHSl XOJNOAMJIBHOrO areHTa B HHX-
HeM Kackafle cocTaBiaser or —65 no —85°C, B
BepxueM — oT —25 mo —36°C. Cymmapnas no-
Tpe6HOCTb B XO0JOJe MO ABYM KackajaM COCTaB-
aset 3300—5800 kBt. B KadecTBe XOJOAHJbHHX
areHTOB NPHMEHSIOT B HHXKHEM Kackale 3TaH,
3TU/IH, B BepXHEM — aMMHAK, NPOHaH, TNpPOMNH-
JieH.

OcHOBHOE  XOJIOZMJIbHOE OGOpPYAOBaHWE B
npoueccax pasfiefieHHs KCHJIOJIOB — 3TaHOBHE
NOpIUHEBHE KOMOPECCOPH  ONMO3UTHOTO THIIA,
1eHTPoGeXHEe arperaTh, paGoTaimliye Ha yrie-
BOJOPOJAX H aMMHAKe,

"pOHSBOllCTBO NPHCAZOK K CMAa30YHHM Mac-

AaM. HMckyccTBeHHBIE XOJ0J NPHMEHAIOT  AJA
NPeABapHTE/NbHOrO0 OXJAMICHHS HCXOAHOrQ MPO-
AykTa Jo —40°C ¥ npOBejeHHs OCHOBHOA 4acTH
TeXHOJOTHYECKOro Ipollecca, OCYHieCTB/AsSEMOl B
CrenuadbHBIX peaKTOpax NepHOLUYecKoro JAeficT-
BHS.

Pexum paGoTH peakTOpPOB XapaKTepH3yeTcs
Pe3KHM H3MEHEHHEM TeNJIOBHIAeNeHuf B mpolec-
ce peakuuu (2—3 13); mpu 3TOM HeOGXOAHMBIM
ycJlIOBHEM NPOTEKAaHHS DeakUMm ABJASETCS MOCTO-
AHCTBO TEMUEPATYPHOTO peXHMA Ha TpeSyeMoM
yposae (—45°C). [Inn BHpaBHHBaHHS HArpy3oK
IO XOJOAY 0WKH B OTJENbHHX anmapaTax CABH-
raloT OTHOCHTEJbHO LDPYr ApYra. }

Jas oxnaxpeHus  peakTOPOB HCIOAb3YIOT

KHJKHA NepeoXJaXKIeHHE aMMHAK, [HpPHMeHse-
MuERi B KadectBe xaagouocureas [9]. JKuaxus
aMMHaK, OXJaxAeHHHA Jjgo —50°C, nogaercs

pacocams B peakTopn (puc. I—7) u3 cemaparo-
pa, yCTAaHOBJEHHOIO HAa NOBHINEHHOH OTMETKe,
4T0 OfeCneuHBaeT OTCYTCTBHE BaKyyMa Ha BcCa-
cHBaHHH HacocoB. OTeneHHHH aMMHaK H3 pe-
aKTOPOB MOCTynmaeT B cenapartop, mpofias xpoc-
cesIbHH BeHTHJIb, YCTAHOBJIEHHHA nepej cenapa-
TOPOM B LeJISX NPefOTBpPAIleHus BCKHIAHHS aM-
MHaKa B peakropax. B cemapartope npoucxozuT
pasgeneHde aMMuaka Ha (asbl, OpH 9STOM nap
aMMHaKa OTBOAAT Ha BCaCHBaHHE KOMIIPECCOPOB.
Obuas xo/010NOTPeGHOCTL MPOLECcca COCTaBJsET
B cpepneM 1050 kBr. B ERavecTBe oCHOBHOrO
X0JIOMHJABHOTO OGOPYAOBaHHA NPHMEHSIOT OOpUI-
HeBhle MHOO BHHTOBHE aMMHAuUHHE KOMIPECCOpH.

Karanautuueckuii kpexunr. B rasoBoM 6s0Ke
YCTAaHOBOK KaTaJHTHYeCKOro KpPeKHHra TtpeGyercs
OXMa)KIeHHe HecTaGuJbHOrO OeHsHHa H a6cop-
Gedta no 5—10°C. TMoTpe6HOCTL B XOJI0AE COC-
raBasger 2900—9300 kBr. Hdas oxaaXAeHAs npo-
AYKTA NPHUMEHSIOT B OCHOBHOM [PONaHOBHIE ra-
30MOTOKOMIPECCOPH H UEeHTPoGeXHhe arperat.
B KauecTBe TenJoOGMEHHHIX aNMapaToB HCNOJb-
3YIOT KOXYXOTPYyGHBle HCNAaPHTENH TOPH3OHTAJb-
HOTO THMA € KHNEHHEM XOJOJHJbHOIO areHTra B
MEXTPYOHOM NPOCTPaHCTBE.

MpounseoncTero karanmsatopos. Jlaa oxaax-
AeHHSI PAaCTBOPOB XHAKOFO CTEKJIA, CEPHOKHUCIOro

—
(]

aMOMHHHS W $OPMOBOYHOIO MacJa, MPHMEHAEMHX
fIPH IPOH3BOJCTBE aJMIOMOCHJIHKATHOTO MHKpOC(e-
PHYECKOrO KaTaJH3aTOPa, HCHOJb3YIOT HCKYCCT-
BeHHBIA XO0JI0J Ha YPOBHE TEMNepPaTyphl KHNEHHS
XONOAUABHOTO arenta —4-+—10°C. TexHosoruge-
CKHE NMOTOKH OXJaXIaloTcsd B TeMI00OMEHHHKAX
C HCNO/Ib30BaHHEM. BTOPHIHOTO  XJ1aJOHOCHTEJNS.
XOoNIOAUABHBIM AFeHTOM CJYXHT aMmuak. [lot-
pebHocTh B Xojoje cocraBaser 1400 kBt npu
NPOH3BOJUTENLHOCTH  TeXHOJIOTHUECKOR  JIHHHH
9000 T roToBOro xaraiusatopa B roa. B xauecr-
BE OCHOBHOTO XOJIOAWJBHOTO OGODYNOBAHHS WpPH-

MEHAIOT MOPUIHEBRIE ¥ BHHTOBHE aMMHAuHLe
KOMIPECCOPHL,
CepHokncaioTHoe aakuauposanue.  Ilpomece

aJKUJMPOBaHUA H300yTaHa NPONHNEHOM H GyTH-
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Puc. . I—8. Konrakrop



JIeHaMH B NPUCYTCTBHH KaTajau3aTopa — CepHOR

KHCJIOTH -— NpeIHa3HayeH pJifg NOJY4YEHHA alJlKH- -

faTa — BHCOKOOKTAHOBOTO KOMIIOHEHTa OeH3HHa.

Peakuusl a/JKuJIHPOBaHHS HAET NPH TeMIepaType

or 0 mo 10°C c BHeNeHHEM TENMOTH, NO3TOMY
HeoGX0JMMO HCKYCCTBEHHOe OXJaxaeHue. Pacxon
Xosofa cocraBiaser okoao 1680 kIx ma 1 Kr
aJKHJIaTa OPH TeMiepaType KUIEHHS XOJOLHJb-
Horo areutra —10°C. Ha pange JneficrByomux
OGBEKTOB XOJOJHUJbHBIM AareHTOM CJYXKHT aMMH-
aK. BHOBb MpoeKTHpyeMble YCTaHOBKH HCIOJb3Y-
JOT BMECTO aMMHaKa OCHOBHOH NPOAYKT peaKuMH
H306yTadH. XOJOZHALHHA HHKA C€ H300yTaHOM
aHaJoryyeH aMMHayHoMy. Peakuus ajku/HpoBa-
HHSl MAET B TEXHOJIOTHUECKHX alNapaTax-KOHTaK-
rtopax (puc. [-—8). Anmapar 6apaGanHoro THia,
BEPTHKaJbHHHA; BHYTPH Hero pasMemleHH TeIio:
o6MeHHHEe TPYGKH, B KOTODHIX KHIHT XOJOJHJIb-
Heifi aredt. O6pasyiolluiics mnap XOJOAHJILHOrO
areHTa OTBOAMTCS Ha BCAaCHIBaHHE K KOMIIPecco-
paM. Hcxoanni npoAyKT MOAAOT B HUXKHIOW
4acTh anmapara, CepHYI0 KHMCJOTY — B BepPXHIOI.
Heo6xoauMbifi KOHTAaKT MeXJAy HHMH DOJAAep-
JKHMBAeTCsl C MOMOILBIO MeXaHHYECKOA MEIIanKH.

FA30BAS NMPOMbBIULIEHHOCTb

IIpn nmoxmrotoBKe rasa K TPaHCHOPTHPOBKE H
B mpoueccax nepepaboTKH HeQTAHHX U NPHPOA-
HEIX rasoB Ta30KOHJEHCATHHX MeCTOPOXKJeHHH
[IHPOKO TPUMEHSIOT HCKYcCTBeHHHI xoaoa. Ilo-
MHMO BHEINHHX XOJIORHJBHHX IHKJIOB HCIOJb3Y-
IOT BHYTPEHHHE, B KOTOPHX XOJIOX MOJyYalT B
caMmoil cxeMe mepepaGOTKH rasa (Hampumep, HpH
JPOCCENHPOBAHHY MXHAKHX TEeXHOJOTHUECKHX MO-
TOKOB HJIH NPH paclIHPeHHH rasa), a Takxe
KOMOHHHDOBaHHHE XOJOAHJbHBE UHKAH. XoJoO-
JUJAbHHMH areHTaMH BO BHEWIHHX UMKJaxX CJy-
JKaT, KaK NPaBHJIO, YIVIEBOLZOPOAH, MOJyiaeMble
npH nepepaboTKe rasa: npomaH, staR. CpaBHH-
TEJLHO pPeIKO NPHMEHSIOT aMMHAaK. )

Ha HOBHIX rasonepepalaTHBAalOIIHX 3aBOJAX
CTPOAT KOMGHHHDOBaHHBIE YCTaHOBKH, Ha KOTO-
PHIX COBMeELINAeTCS HEeCKOJbKO TeXHOJOTHUeCKHX
npoueccoB. Ilotpe6HOcTh B X0J0J4€ Ha TaKHX
MPOH3BOJCTBAX H3MepsieTcs] ~ HeCATKAMH  THCAY
KHJAOBAaTT H TpebyeT CO3/aHHSI BBICOKONPOH3BO-
AUTENbHOTO 060DYAOBaHHA.

XapaKTepHHMH OCOGEHHOCTAMH  XOJIOAH/Ib-
HOro OGOpYNOBaHHSl, NPHMEHAeMOro B ras3oBof
POMBILIJIEHHOCTH, SBJAIOTCA: GOAbUIaf €AHHHY-
Hasg MNPOH3BOJMTEJLHOCTb; WIHPOKOE NPHMEHeHHe
rasoBHX H MapOBHX NPHBOAOB KOMMPECCODPOR;
MPEHMYLIECTBEHHOE HCIOJNb30BaHHE  aNmapaToB
BO3AYIIHOTO OXJaXKIeHHs B KagecTBe KOHJIeHCa-
TOPOB XOJIOAHJBHOTO areHTa, MeXCTyImeHIaThIX
XOJIOJM/IBHHKOB H Np.

Moarotoska raza 'k tpaHcnopruposke. [as,

JepXKHT MeXaHHUeCKHe NPHMecH, BOLy H' LeHHOe
CHpbe — yTIJIeBOAOPOAHHIA KOHJAEHCAT.

IIpn TpaHCMOPTHPOBKe rasa HaJuiHe B HeM
KPHCTAJJIOTHAPATOB (COefHHEHHS BOXH H YrJje-
BOJIOPOZOB) H KOHMAEHCATa MOXeT CTaTh NpHYH-
HOH HapylleHHs DeXHMa 3KCIIyaTallHH ras3onpo-
BOJa H BO3HHKHOBEHHsS aBapHAHON CHTYallUuH.

OauH H3 caMbIX pacmpOCTPaHEHHHIX METOLOB
06paboTKu rasa mepefl TPaHCMOPTHPOBAHHEM —
MeTOJ HH3KOTeMmepaTypHOR cenapauuu rasa. OG-
pasoBaHHe XHJAKOCTH B Tla30mpoBOJE MOIKeT
OHTb HCKJOUEHO CHHXKEHHEM TeMOeparypH Tou-
KH POCH rasa HHXe MHHHMAJbHOR TeMmepaTypHl
B rasomposoje. Ilpn BHGOpe npeneja oxJaxpe-
HHfl YYHATHIBAIOT TEMNEepaTypPHHE YCJOBHS, B KO-
TOPHIX MOXKET O0Ka3aThCid TPAHCMOPTHPYEMHIA ras
B pa3auyHoe BpeMms roja. Corsaceo OCT 51.40—
74 TeMmepatypy TpPaHCIOPTHPYEMOro rasa AaJs
yMEPeHHOH H 2KapKO¥ KJHMaTHYeCKHX 30H MOHH-
XKalt A0 —5+—10°C, Aas XOJOAHOH 30HH —
no —20+-—25°C npu pamiaenum rasa 5,5 MIla.

Hanbonee npocTot MeTOX OXJIaXKIEHHA MpH-
pOAHOro rasa Ha OPOMHCJAX — HCIOAb30BAHHE
H30LITOYHOTO WJIACTOBOrO AaBJjeHHs, CpaGaTeiBa-
eMOro B JpOCCeJbHOM YCTpOficTBe  (IITyIepe).
Onsako no Mepe HCTOLIEHHS 3amacoB Ta30BOTO
MECTOPOKJeHHs JaBJieHHe B Ta30HOCHHX CJOAX
nagaer. Jlas mpoineHuss cpoka paGoTw yCTaHO-
BOK HH3KOTeMIlepaTypHOH cenapapuu 6e3 BBOAA
BHELIHEr0 UHKJA OXJaXJAeHHs MOryr OHTb Hc-
N0JIb30BaHH TYPOOXOJNOAHIbHEIE arperaTs!, BKJIO-

 yaiollHe Typ6ojeranjep u kKoMmpeccop. TypGoxo-

flocTynamolui HeflocpeACTBEHHO H3 CKBaXKHH, CO-
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JOJMJBLHBI arperat, B KOTOPOM a3 pacLIHpPSeTcst
€ coBepllleHHeM BHelllHell paGOTH, MO3BOJSET NO-
JYuuTh HEOOXOMHMYIO TEMIepaTypy celapauuu

npu GoJiee HH3KOM HadaJbHOM MNAaBJEHHH Trasa,
9eM NpH JAPOCCENHPOBAHHH B LITYLIEpE.
Ilpu nepeBoje cHCTEM HH3KOTeMNepaTypHOR

cenapamHH Ha HCKYCCTBEHHOe OXJaXKJeHHe € HO-
MOMIBIO XOJOJMJBHEIX MalIHH BHGHPAIOT CHCTEMY
XOJIOROCHAGXKEHHsT H ONpefessioT THN XOJOAHJb-
HOro oGOPYAOBaHHS C YYeTOM - CHeNH(HUKH npo-
Mucna, OCHOBHOe XOJOAMJBHOE 0GOPYROBaHHe
JJISl CHCTeM MOATOTOBKH ra3a K TDPaHCHOPTHPOB-
Ke -— HeHTPOGexxHhle arperaTsl H ra3OMOTOKOM-
npeccops, paGordiolune Ha HponaHe, pexe — Ha
aMMHaKe. .

B onHOM M3 NepBLIX XOJIOAMJbHHX aMMHau-
HHX ycTaHoBOK (puc. I—9, I—10) pas wmozro-
TOBKH [PHPOJHOrO rasa K TPaAHCIOPTHPOBKE 110
ra3oBo#t MaricrpaJu ras oxJaxgaercs
B anmapaTtax HemoCPeACTBEHHOIO KHNMEHHsI aMMHa-
ka npu —23°C. AMMHaK CKuUMaeTcs B JBYXCTY-
MeHYaTHX rasoMoTtokomnpeccopax I10TK 2/1,5-
17,4. Cranuus pKJaiogaer 5 paGouux KOMIpecco-
poB u | pesepBHHA. CyMMapHasi X0JIOZONPOH3BO-
IHTeNbHOCTh pabounx Mawmne 8900 kBT,

Heo6xonuMOCT TPaHCMOPTHPOBKA rasa mo
MarucTpajibHHM TrasonpoBOfaM B pafioHax ¢ MHO-
roneTHe#l Mep3JoTOA TpebyeT pelleHHS NPOGJeMH
JOMOJIHUTEJIbHOIO OXJIaXKJeHHsl rasa mnocJe .Caa<
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Puc. .1—10. Tlnan aMMHayHOM. XOJNOAMJIbHON YCTAHOBKH JJisi OXJAXJAEHHS NPHPOLHOrO rasa:

1 — aByXcTyneHuaThifi rasomoTtokommpeccop 10TK2/1,5-17.4; 2 — npomeKyTouublA COCYA; 3 — KOHLEHCATOp KOXYXO-
Tpy6Hbll; 4 — pecHBep JaHHeRHbIY; 5 — OTAENHTENb XKUAKOCTH; 6 — HCMAPHTENb-XOJOIH/bHHK; 7 — pecuBep JApeHaX-
HBIf; 8 — peaepByap XPaHEHHA XHAKOTO aMMHaKa;, 9 — racuTenb NYJNbCALWH HH3KOro AaBjieHHs; 10 — racuTeab nynab-
ealiuH npoMexyrodHoro pasnenun LUH]I; I/ — racutear myJbCallHH npomexyTtouHoro nasaedus LIBI; 2 — rachu-
Teqb MYNbCAIHH BBHICOKOTO HaBJeHHsi; I3 - MacaoOTAeAHTeNb
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Puc. 1—I10. ITran aMMHAuHOH XOJOAHJIBHON YCTAHOBKH JJIf OXJIaXKAEHHS NPHPOJHOTO rasa:
| — nByXCTynmeHuYaThll raszomotokomnpeccop 10I'K2/1,5-17,4; 2 — nmpomexyTOoyHmit cocyn; 3, §— MacJoOXJaAHTENH;
£ — rpsi3eyyNoBHTENb; 6 — MacJocoGHpaTenb; 7 — OTAEJHTeab XKHIKOCTH; 8 — KOHJEHCATOp KOXKYXOTpYyGHBIl;, & — pe-
cHBep - ApeHaHbifl; 10 — pecuBep JAHHEHHBIA; I/ — 6anNOH NMYyCKOBOro BO3ZyXa; 12— KoMIpeccop BO3AYIUHBIN;
13 — uacoc; 14 — XONORMJBHMK; [5 — paclidpHTeabHHIt Gak; I6 — raymuuTenb BHXJONHMX Tra3os; I7 — Bosayxo-
Q4uCcTHTEJIB; I8 — ucnapurenn



Puc. I—11. CxeMa Xoa0AH/IbHOA

YCTAaHOBKH . IS OXJaXXJeHHusa ra-
3a IO TeMmmepaTypH TpyHTa:

I — nenTpoBexHuii arperat, paboraio-

Ha “HeaseoTponHOH cMecH
ATI’]5 16/1; 2 — KOHHOEHCAaTOp BO3AYyM-
HOrO OXJaxJeHus; 3 - pecuBepHas
eMKocTb; 4 — HcnaprTenab; 5 — otae-
JAHTeNb JKHIAKOCTH; 6 — MONOTDEBaTeNb

XX
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TAS B HAarHeTaTeJsX UPOMEXYTOUHHX KOMIIPEC-
COPHHX CTaHIHHA, PaclNoJOKeHHHX Ha Tpacce ra-
sonpoBofa. TemmepaTypa rasa nocie CkKaTds B
HarHeTaTeJAX H OXJaXIeHds B annaparax BO3-
IYUIHOrO OXJaXKJeHHA COCTaBjseT okoao 40°C.

JlAs HCK/IOUEHHS BJHSHHA TENJIONPHTOKOB OT
OPOJIOKEHHOTO B 3eMJIe Ia3olnpoBOAa HAa OKpyKa-

IOWHA MacCHB rPyHTa H obecneyeHHs YCTORYHBO-

CTH KOHCTPYKIHH rasOnpoBOjia TeMIepaTypy rasa
nonuxatr go —2+—3°C. Ilpr Taxkom 3Haun-
TeJbHOM CHHXKEHHH TeMIepaTypH OXJaXJIaeMoro
rasa LeJecoo06pa3HO HCIOJb30BaHHE B KauyecTBe
XOJIOMHJILHOTO areHTa Heas3eoTPONHOA CMecH Be-
@eCTB C Pa3JHYHOA HOPMaJbHOH TeMnepatypod
gunenns [5, 18]. B sToMm ciydae CYIIECTBEHHO
yMEHbIIAeTCH CPEJHAS PAsHOCTL . TeMmepaTyp
MeXJy MOTOKAMH B HCHApHTeJe, YTO NPHBOLHT
K CHHXKEHHIO HeOGDaTHMHIX NOTeDPb H COKpalle-
HHIO 3aTpaT JHEPIrHH  Ha BHPaGOTKYy XoJoJAa.
Kpome TOro, mpHMeHeHHe cMecH INO3BOJiseT yBe-
JHYHTb CPEJHIOI DPasHOCTb TeMIEPaTyp B KOH-
JIeHCAaTODaX H COKPAaTHTb  TEMIOOOGMEHHYH To-
B8epXHOCTb STHX annapaToB, 9TO BeChMa CyIecT-
BEHHO TPH BO3JYIIHOM OXJiaxIeHHH.

XonopuabHast ycraHoBka (puc. I—I1) paa
OXJIaXJEeHHA rasa Ao TeMIepaTypH TI'DyHTa Ha
Tpacce, MpoXoAsilleli B pafioHe Ypenroi — Ha-
ABIM, BRKJIOYAeT CIelHaJbHO Da3paGOTaHHHIN AJs
ra3oBofi NMpPOMHIIIEHHOCTH HEHTPOOeXKHHHA arpe-
rat ATII5-16/1, paGoraomufi- Ha HeaseaTpOmHOA
cmecH, cocrosimielt u3 60% npomama u 40% 6y-
rtaHa. Kak BHIHO H3 CXeMH, YCTAHOBKA HMeEET
psx ocoGerHocTell mo cpaBHeHmo ¢ o6BIYHON XO-
JNOAHJbHOR ycTaHOBKOH. JKuMAKHA XOJOAHJbHHIN
areHT nepef mojadefl ero B HCHAapHTeJb [epeoXx-
NaX AT KUASIHHM B HCIapHTeJe XOJOXUJIbHBIM
areHTOM HH3KOro JaBJIeHHS.

KOHCTPYKIHSl OTAEJNHTENd KHAKOCTH, ycTa-
HOBJIEHHOTO [epef BCacChiBaHHEM B KOMIIPECcop,

TakKXkKe OTJNHIAeTCA OT KOHCTPYKUHH AHAJOTHYHKIX *

anmapaToB, PaGoOTAOIHX Ha YHCTHIX XOJOMHJb-
HHX arenTax. Bo us6exanue ae6GyTaHH3auHu cMe-
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CH MpeAyCMAaTPHBAIOT NOBLIIADHBAHME KHIKOTO
6yTana, KOTOPHA MOXeT NOnajaTh B OTAeJHTE/b
XHANKOCTH NPH NepenmoJIHeHHH HCHApHTENs H BH-
%0e H3 HEro BJAXHOro napa. AmnapaT CBf3an
C HOCTOSIHHO MOJKJIOYEHHBIM K pafote BHMapH-
BaTeseM, K KOTODOMY MNOABOASATCA Ju6O TenJuf
KHAKMA XOJOXHJBHHH areHT MOC/Je KOHLEHCATO-
poB, /u60 ropsigasi Boaa. B ocrajabHOM paccMmarT-
pHBaeMas cXeMa XOJOIHJbHOA YCTaHOBKH HHYEM
He OTJIAYaeTcst OT OGHIYHON CXeMH ¢ OXHOCTY-
meHJaTHM CXKaTHeM XOJOAHJILHOTO areHTa. XoJqo-
JONPOH3BOIATENBHOCTh LEHTPOOEKHOTO arperara
B peXHMe HEeH30TepMHUYECKOr0 KHIeHHS OT +5
10 —10°C cocrasasier 18,6 MBrt. [IpuBox kom-
fipeccopa BHIMOJHEH B [ABYX MOAHQHKAUHIX: OT
9JIeKTPOABHTaTes] U OT ras3oBodi TypOuHH. [loT-
pe6asieMass arperaToM MOLIHOCTb B pPaCueTHOM
pexume 6300 xBT. DHepretHueckHe nokasaresu
UMKJA Ha NpPONaH-6yTaHOBO# CcMecH BHIlle N0
CPaBHEHHIO € NOKASAaTENSMH aRaJOTHUHOO HPO-
MaHOBOTro LHMKJA mpuMepHo Ha 7—10%.

TMpoueccw nepepaGotku rasa. OauH H3 OCHOB-
HHIX TPOLECCOB, NMPHMEHSIEMHIX [pPH mepepaboTke
rasa,— nNpouecc HH3KOTeMNepaTypHOA KOHIeHCa-
OHH ra3a, OCHOBaHHHH Ha DasJIHUMH TeMIepaTtyp
KOHJeHCAallMH KOMIIOHEHTOB, BXOJSIUIHX B COCTaB
rasa. H3BjeueHrne TOro HJAM APYroro KOMNOHEHTa
H3 raza TtpebyeT CO3/laHHS ONPEJENCHHOIO TeM-
nepaTypHOro YpPOBHA OXJaXKAEHHS B 3aBHCHMOC-
TH OT COCTaBa M [JaBJleHHs ra3oBoi cmecH. [lo
9HCJIy CTYyNeHeH cenapaluu COBPEMeHHBlE CXEMEl
HH3KOTEMIIePaTypPHO# KOHINEHCALMH JedsTcs Ha
OXHO-, ABYX- § Tpexctymenuarthle. Ha gaxxmo#n
CTYNeHH H3 ra30BOH CMeCH BHBOJUTCH KHIKASA
tasa.” Mcnosbsylor caMble pa3HooGpasHble BapH-
aHTH CXeM C BHYTPEHHHMH M BHEIUHHMH XOJIO-
JUJAbHBIMH UHKJIaMH. BHEIUHHE UHMKJAH MOTryT
GHTb C OJHOCTYNEHUYATHIMH, JIBYCTYNEHUATHIMH H
KaCKaJHHMH XOJONHJIbHHIMH YCTAHOBKAMH C IPH-
MeHeHHeM OJHOKOMIOHEHTHHIX (YHCTHIX) H MHO-
TOKOMIIOHEHTHBIX XOJIOAHJBHHX areHTOB.

IlpHHIHMNHANbHAA TEXHOJOrHYeCKas cXema 3a-



Lyrod caz

Pru 1—12. Tlprruanaasb-

BOZa, mepepabaThiBaomiero HedTAHOR ras po
crnocofy HH3KOTeMIepaTypHOH KOHJAeHCallWH rasa,
upesacraBiena-Ha pHe. 1—12 [7). Hedranoi ras
B OTJHYHE OT NPHPOXZHONO BHIXOAAT H3 CKBa-
HHH ¢ HH3KHM HasJdenueM. [Tockosbky mpoccedb-
.3¢PpekT He MoxkeT OHTL HCIOJbL30BaH, OXJaxie-
HHe rasa C caMOro Havyala BeAyT B OCHOBHOM ¢
NOMOIWBI0 XosoiuabHbix Mamne. Ha ocrose
npencranieHHOM Ha pHc. I—12 Tak HaswBaeMo#
KJIaCCHUECKOH CXeMH pa3paloTaHH BCe CyuiecT-
BylOWlHe MOIMGbUKALME CXeM HH3KOTEMIepaTyp-
HOA KOHZeHcauuH. I[aHHas cxeMa HMeeT OJHMH
BHEIIHHA HCTOYHHK XOJOJa — NPOMAaHOBHA XO-
JIORHJBbHHE HHKA W OJHH y3e] pasfieNeHHs (ce-
napanun) AByxdasHokt cmech. CHpofi ra3 us Tpy-
6GonpoBoAa NMPOXORHT cemapaTtop, rie OH OuYHIllia-
eTcq OT npuMecefl, ¥ TNOCTynaeT Ha CXaTHe B
kommpeccop. Cxkathit go 3—4 MIla ras nocse-
JIOBaTeJabHO OXJaXA2l0T A0 —20-+-—35°C cnaua-
Jla B BO3AYIIHHX XOJORHJIbHHKAX, 3aTeM B PeKy-
TIepaTHBHHX TenJooGMeHHHKaX. 3aTeM B npoma-
HOBHIX HCNIAPHTEJfX ra3 YaCTHYHO KOHAEHCHPYerT-
cfd H NMOCTynaeT B CenapaTop, re OTAGAAITCS
CKOHAEHCHPOBaHHHeE YrieBOXOPOAH. U3 Bepxued
S0HH CelapaTopa BHIXOIHT CyXOff ras, KOTOpPHN
Hoc/Je pereHepaidH ero X0JoJa B TenJ006MeHHH-
Ke NOXKHMAIOT H MOAAIOT B MAarHCTPAJbHHA raso-
npoBoj. M3 HuxXHeft uacTH cemapaTopa BHIBOAHT-
cfi BHNAaBIMKA  KOHIEHCAaT M MOCJAe pereHe-
pallmH ero xoJjola B TenN0OGMeHHHKe, TJe
OH Harpesaerca a0 20—30°C, nonaercss B
CepefHHY  JeSTaHH3aTOpa (pekTHbHKATHOH-
Hag KoJorHa). Jlas TexHOJOrHgeckoro mpouecca,
IPOTEKAIOWIEr0 B JEITAHU3ATOPE, TaKXe HCHOJb-
3yIOT NpOnaHoBOe OXJaxkAeHHe. Bepxsuii  mpo-
KYKT JHe3TaHM3aTOpPa — rasoBYI0 CMECh MeTaHa,
9TaHa H nponana (He GoJsee 5% 06.) cmemmnBa-
I0T C CYXHWM rasoM H NOJAalOT B MAarHCTPaJbHHIA
rasonpoBof. Huxmuli . npoAykT — INMPOKYIO
($paKnuIo YrJIeBOZOPOZOB, NPEACTABJSIOWYIO CO-
6ot cmech mponaHa p GoJiee TSIKENABIX YrJeBOJO-
POJOB, HCIOJBL3YIOT AJS NPOH3BOJACTBA NPONaHa,
6yTraHa, neHTaHa H Ap.

Hasl TeXHOJIOTHYeCKas Ccxe-
Ma 3aBoja no mnepepabor-
Ke He(TSHOro rasa:

1, 7 — cenapaTophi; 2 — KOM-
gpeccop; 3 -— BoAymMALIA X0+
AOARMABHEK; 4, 5§ — Tenno06-
MeHHUKH; 6, /0 — ppomaHoBHe
ACNapdTend; 8 — JesTaHHsa-
T0D;: 9 — pedaioKcHan eM-
Kocth; /1 — puGoBaep

L

lt/;epoml goax;m

Jas Gonee ray6oOKOro H3BJIEYEHHS [pOMNaHa
{Gosee 80%) u3 rasa au6o nAs H3BJCUEHHHA STa-
Ha H XPYrdx YrieBOJOPOJOB MOXKHO HCIIOJb30:
BaTh CXeMy JABYXCTyNeHYaTOH HH3KOTeMOepaTyp-
HOA KOHIEHCAIHH- C ‘KacKaiHHM NpOnaHo-TaHO-
BHM XOJOAHJbHEHM UHKJIOM. Jiag ©3BJAedeHHS
STaHa NIpH TeMiepaTtype OXJaxKJAeHHA rasa —80-
+—100°C HamGonee WHPOKO HPHMEHSAIOT CXeMY
C BHEIUIHHM HPONAHOBHIM UHKAOM H BHYTPEHHHM
LHKIAOM ¢ TypO6OJeTaHAEPHHIMH YCTaHOBKaMH.

BHelHite XOJIOMUJAbHBE UHKJIH, B OCHOBHOM
uponaHoBbie, MHPOKO NPHMEHSIOT H B nepepabor-
Ke rasa MeToioM a6copGUHH, H NPH HH3KOTeM-
nepaTypuoft pexTH(HKaLHH, H NpPA nepepaborke
ra3oBoro KOHJZEHCaTa, H B [eJOM pfle APYrHX
polLecCOB ra3onepepafaThBAOIUEeR NPOMBIIIEH-
HOCTH.

[pununnnasbeasgs  cxeMa H IUIaHHPOBOYHOE
pelleHHe NPONMAaHOBOA XOJNOAHJILHON CTAHUHN NAP
reJiMeBOro 3aBOA3- MpHBeJeHH Ha puc, [—13 W
1—14. Xoson ua TemmeparypHoM yposHe —38°C
TpebyeTcs AJS OXJaXKAeHHA U 9acTUYHON KOH-
HNeHCAUHY NPAMOro NMOTOKA NPHPOIHOINO rasa H
VIS OXJiaXKJeHHs LHKJOBONO  430Ta BHICOKOra
NABJEHHS A30THOM XOJOMMJBbHOA ycraHoBkH. [To-
MHMO 3TOro, NJAs OXJAaXKJAEHHS H KOHIEHCAUHB
psilia TAXEJHX YIVIeBOJOPOJOB HCNONb3VETCH HC-
KYCCTBeHHH x0J0x Ha ypoBre —8°C. CraHnus
BKJIOY3ET TPH TPONAHOBHX IEHTPOGEXKHHX arpe-
rata ATKII-335-2000 (B ToM uHCJIe OZHH pe3eps-
Helfl) npousBoxuTeanHocThio 3950 kBT kaxzHi
Ha BHICOKHA peXHM KHNeHHS W TPH UEHTpOGeX-
HHX arperata (B TOM 4HCJE OJAHH pe3epBHHIH)
ATI1/5-5/3 npousBogutensHocteioc 5800 kBt
KaXJBR, paccUMTaHHBIE Ha HH3KHE TEMIEPaTYpH.
KoMmnpeccopsl HMeIOT NPHBOA OT 3JEKTPOXBHra-
TesJell | MOIIHOCTBIO  cOoOTBeTCTBeHHO 2000
6300 kBt. PeryaupoBaHue npPOH3BOIHTENLHOCTH
LEHTPOGEKHHX arperaTtoB aBTEMATHUECKOE NY-
TeM NOAAEepXKaHHs AaBJeHHsA BCAacHBaHHA C IIO-
MOMIBI0O BXOZHHIX HaNpaBJSIONMX aNmapaToB Ha
KaXJIOH CeKUHH KOMIpeccopa.

Ias arperatoB ATII5-5/3 cumenuansHo pa3spa-
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Tasvodpaswerd npona
om ucnapumened

Puc. 1—13. CxemMa nponaHoBOH XOJIOOHJbHOW VCTAaHOBKH TeJHEBOrO 3aBOja:

1 — nenTpobexunii arperat ATII5-5/3;

2 — mentpoGexHuunfl arperatr ATKI1-335-2000;

3 — arperaT KOMIDPECCOPHO-

xoHZeHncatopubit AKIT-AY-45; 4 — xoHIeHCAaTOpP BO3AYIIHOIO OXJaXACHHA; 5 — OTAENHTENb KHIKOCTH; 6 — NPOMEXY-
TOYHBIA COCYA; 7 -~ pecdBep AAH LpomaHna; d -— HOA3EMHAasd €MKOCTb

60oTan GJOK ammapaToB, BKJMOUAIOUHX OTANHTENb
KHIKOCTH H mpoMexyTounuii cocya. Ortaennrens
KUAKOCTH -(puc. I—15) ropusoHTaJbHOrO THMA
C CemapHpYOIUHMH YCTPOACTBaMH CHaGXeH Ten-
Jonepenaolefi NOBEPXHOCTHIO JJIA [ePeoXJax-
NeHHSi XKHIKOrO XOJIONMJABHOIO areHTa,  Hc-
110/b3yeMOr0  AAS  MHTaHHA  HCHapuTeJsed.
Uto6H  nperOTBPAaTHTH nepemoJiHet#e  OT-
JemuTenell KHAKOCTH XOJIOAMJbHHM  areHToM,
B cxeMe MPelyCMOTPeH MEpesJHB ero B 3aray6-
JICHHYIO IpeHaXHyI0 eMKoCTb. [loTpeGaenne xo-
JMofa HA YPOBHe TEMNepaTyp KHUNEHHs [POmaHa
(—36=—38°C) nNpOMCXOMMT B BEPTHKAJbHHX
KOXKYXOTPYGHBIX Tensnoo6MenHukax (puc. [—16)
C BHTRIMH TPy6aM¥, BXOASIUHX B COCTaB TeXHOJO-
ruyeckoro GJioka. Peryauposanue nojaun ®ui-
KOro npomaHa B MeXTPyGHOe NPOCTPAHCTBO HC-
napuTessi aBTOMaTHYECKOE [0 YPOBHIO JKHAKOCTH
B NMHTaTese-0TAeuTENE, ’

IloMEMO IWMPOKO NPHMeHSIEMHX NPONAaHOBHX
XOJIOMUJbHBIX HEHTPOGEKHBIX arperaToB Ha psife
IpenpusTHA B SKCILIyaTaU¥H HAXOAATCH raso-
MOTOKOMIIpecCOpH, paGoTamomye Ha mponasde,
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amMuake ¥ 9T1aHe. ['asoMoTokoMmpeccop (pHc. I—
17) npenHasHayeH JJs COBMECTHOTO CXKaTHS
9TaHa (0JHAa CTyneHb) H aMMHaKa (HABe CTYIeEHH).
MonsocTe  rasoBoro OpHBOZA  KOMOpeccopa
735 kBr. )

Ha HekoTOpHX npou3BoicTBax, mnepepabaTh-
BalOMHX HedTAHOA ras, B KCNJIyaTalHH Haxo-
HSTCS XOJIOJUJIbHBE CTAHIHH C MOPLIHEBHIMH aM-
MHAYHBIMH  OJHOCTYNEHYaTHMH  OMIO3HTHHMH
komnpeccopamn AO-1200. XoJsoau/ipHbe MalIHHE
paboralor B pexume kunemus —10°C, XoJo-
IOHJIBHBIN areHT KOHAEHCHPyeTcs B, KOXYXOTPYG-
HHIX anmapaTtax, OXJaXAaeMHX BOJOMH, KHNeHHe
€ro OCYIUeCTBJISIETCS B MeXTPYGHOM NpPOCTPAHCT-
Be KOXYXOTPYGHHIX ucnapHTeJefi TOpH30HTaJb-
HOro THna. B Tpy6HOe mpoCTpaHCTBO ammapara
moCTynaer ras, M3 KOTODOTO IIPH OXJaXKIEHHH
KOHJeHcHpyercs: GeH3uHoBas dpakmus.

Jns rasomepepabaTHBAIOUX 3aBOJOB  Nep-
CHeKTHBHO MpPUMEHEHHEe TEeMJIOHCIONb3YIonHUX a6-
COPOUMOHHBIX MAIIMH, [OCKOJBKY TEXHOJIOTHYeC-
KHe Mpouecchl Ha TaKHX 3aBOAaX XapaKTepuay-
IOTCS HaJHUHEM 3HAYHTEJbHOTO KOJHYECTBA BTO-.
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Puc. 1—14. ITaan NPONIaHOBOH XOJIOAMJIbHOH YCTaHOBKH TeJIHeBOrO 3aBOJA:

B1—B3 — nentpobexuwnfi arperat ATII5-5/3; B4—B6 — uenTpoGexunili arperatr ATKI1-335-2000;

HO-KOHIeHcaTopHblii arperat AKTI-AY-45;

B7 — komnpeccop-

Hi1—H? — nacocublit arperar; T/—T4 — oraenurens XHAKOCTH; TH—T8 —

upoMexyTounmit cocys; T11, T13, T13, T20, T22 u T2 ~ ROHAGHCATOP BO3AYINHONO OXnaXuenus; EI—E3 — pecHeep
Aasi nponana; E6—E8 — macnocobuparens; E9 — cemapatop BeiGpoca or I1K; E4 — momsemHasl €MKOCTb

PHYHBIX SHEPreTHYeCKHX pecypcoB. HccaenoBanus
|8] moxkaaniBaloT, 4To BCSL .MOTPEGHOCTH TEXHOJO-
FHYECKHX [IPOLECCOB B XOJOAE Ha HeKOTOPBIX ra-
301epepafaTHBAOIIMX  3aBOJAX  MOXeT OHTb
ofecriededa  aGCOPGHHOHHBIMH  MallHHAMH, HC-
HOJb3YOMIHMH BTODHUHBle SHEpreTHYeCKHe pecyp-
col. IlpnvieHeHHe 5THX MalIMH Ha NPOH3BOACTBAX
razoBofl NPOMBILLIEKHOCTH CHePKHBAeTCHd B OC-.
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HOBHOM 3HAYHTEeNbHOH MOTPEGHOCTHIO B OXJaXK-
Iampoliell Boze. )

Cxuxenne npuponHoro rasa. I[IpoussogctBo
CKHXKEHHOIO NPUPOLHOrO rasa [O3BOJIAET pe-
WATh HPOGJEMY DeryAHPOBaHHS NHKOBHX HepaB-
HOMEDHOCTEH rasonoTpe6/eHHsi B KPYNHEIX mpo-
MBULVICHHBIX DafioHax, 3KCHOPTHPOBAThb a3 MOp:
CKHM TPaHCNOPTOM, S(P@PEKTHBHO HCNOJNB30BaTh
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Puc. 1—15. IlponanoBui#t oTxeaHTEND KU KO-
CTH — NepeoxJalKTe] b KHIKOrO MponaHa:

A ~ BBIXOA [a3a; ‘B — gna NpeloXpaHHUTEAbHOro KJana-

Ha; B—Bxon rasa; I, Z — mxoa (BHIXOA) MXHIAKOCTH;

g-—-nxon HHepTHOTO rasa; JK —'BXOA (C/IHMB) XXHAKOCTH;
-~ JIIOK

CXKHMXEHHHH NPUPOAHMBA ra3 B psale oTpaceil
IDOMBILIJICHHOCTH. YPOBEHb OXJaXJEeHHs rasa
[IPH CXKHXXEHHH 3aBHCHT OT CHCTEMH €ro mnorpeb-
nenus. Eciau cxuXeHHBIH ra3 BHPaGaTHBaOT B
IeJsiX ero MepeBO3KH MOPCKHM TPAaHCNOPTOM HJH
I/ H30TePMHYECKOTO XPaHeHHs, ra3 OXJaXAaioT
[0 TeMnepaTypnl, 6JH3KOA K HOPMaJbHOR TeMie-
paType KHneHHs MeTaHa (okoJo —162°C).

TexHosMOruecKHe CXeMbl YCTAHOBOK CXKHXKe-
Hust mpupozHoro rada (CIIT) passmuatores mpe-
XKAe BCEr0 MNPHHATHM  XOJOJHJBHBIM  LHKJIOM
[13]. B ycTaHOBKax NpPHMEHSIOT Pa3HOBHAHOCTH
XOJIOAUJBHHX UHKJOB C JPOCCEJHPOBAHHEM, Ie-
TaHAEDHblE XOJIOJHJIbHbE WHKJH, KacKagHble
OHKJAB C YHCTHMH XOJIOJMJIbHbIMH areHTaMH, a
TaKXe OJHOMOTOYHBle KacKalHble LHKJH C XOJIO-
IUJBHBIM areHTOM, NPelCTaBJAIOMHM COGOM ‘MHO-
FOKOMIIOHEHTHYIO CMECh.

LIMKJIH, OCHOBaHHBIE TOJNbKO Ha npocce.rmpo-
BAHHK rasa, He MOJYYHJH LIHPOKOrO MPHMEHEHHS
H3-32 3HAYHTENLHHIX HeOOPATHMBIX [OTEpPb; HMe-
eTcsl JHIOb HECKOJbKO HeGOJbIIHX YCTaHOBOK, MC-
NOJB3YIOUIHX 3TOT UMK/ YJYyUYlIeHHs NOKa3aTe-
Jefi LpocceJbHBIX LHKJAOB NOCTHIAIOT NMyTeM MHO-
FOCTYNEHYaTOr0 JAPOCCEJHPOBAHHA W BBeIeHHS
BHEIIHEro XOJOIHJABHOTO LHKJAA OXJaXAeHHS.

KacKanHue XOJIONUJIbHEE UHKJH C l'lpHMEHe-A

HHEM YHCTHIX XOJIOAHJBHBIX areHTOB LIHPOKO HC-
10/b3YIOT 6J1arofapsi BHICOKHM SHepPreTHYeCKHM
10KasaTeJsiM M HaNeXHOCTH B SKCIJIyaTalHH.
[MockoJbKy B KadyecTBe XOJOJHJBHEIX  areHToB
{IDHMEHAIOT B OCHOBHOM YIJIEBOJODOAH, NOAGOP
XOJIONUJIbHHIX areHTOB IO KacKajiaM IPOH3BOIAT,
fCX0Asl W3 yCJIoBHst obecrmeyeHHs paGoyero nae-
JieHus B KOHTYpe Bhille arMocheproro. [as
CXKHIKEeHHS IPHPOLHOTO radd OGBIYHO NMPHMEHSIOT
CXeMy u3 Tpex KacKajnoB. JlJis BepxHero Kackaza
HCIIOJIb3YIOT NPONAH, NPOMHJIEH, pexe aMMHAK,
IHAama30H TEMHEPaTyp KHIEHHS B 3TOM KacKaje
—30+-—45°C; mas cpexHero Kackala HCIOJbB3Y-
fOT 3TaH, 3THJEH C TEMIepaTypaMH KHIEHH$
—80+-—100°C, mas HHXKHEro KacKaja MpHMeHs-
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Puc. 1—16. TennooGMeHHHK
BHTHIMH TPyGaMH: ;
A — BXox oxnaxpaemolt cpenwl; B — BHXOX oXJaaxIae-
Mo cpexbl; B — BXOA oxaaXpawomell CpeAn (XONOAHIb-
Horo areHra); [ — BBIXOA MNapa XOJOLHJBHOTO areHTa;
J — caoyBKka BO3JyXa NpH THAPOHCHLITaHMH; E — cauB

KOXKYXOTPYGHHA ¢

BOAKN npocjie FHApoHcnuTaHus; K — cRyBka

1oT MeraH. TeMmepaTypy KHIEHHS XOJOZXHJLHOIO
areHTa HHXXHEro Kackaja BHGHPAlOT C YYETOM .
KPHTHYECKOH TeMIepaTypH CKHXKaeMOro rasa H
yCJIOBH JaJibHellIero ero HCMoJb30BaHUA.
[lpuHUHOHAIbHAS CXEMA CKHXKEHHS rasa mo
KacKaJgHOMY LMKJY OZHOTO H3 KPYHNHHX 33aBOJOB
noxkasana Ha puc. I—18. XoJoanapHHA HUKJ co-
CTOHT H3 TPeX 3aMKHYTHIX IMKJOB (IPONaHOBOrO,
5THJIEHOBOTO M METAaHOBOrO) H DPa3OMKHYTOrO
UMKJa NDUPOJHOrO rasa; MoO4YTH BecCh ras, HOCTY-
naouui B CHCTEMY (93%) cxuxaercs. . He-
NOJIb3YIOTCS  A€BATb  CTYNeHeH  OXJaXIeHHs:
IBe — B IPONAHOBOM LiHKJE, YeThIpe — B 3THJIE-

'HOBOM M TPH CTyneHH — B MeraHoBoM. Ilepeox-

19

JaXIEeHHHIH TOTOK CXKHXKEHHOTO rasa HApOCCelIH-
pyeTcs O XaBJIeHHs, 6JH3Koro K atmocdepHOMY,
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Puc. 1—17. 'a30MOTOKOMIIPECCOp [AJSi COBMECTHOTO CXKATHS AMMHaKa W 3Tana:
I— lIHJlHHleH 5TaHoOBbIe; 2— IIHAHHAD aMMHaYHLIA BBICOKOTO AaBJIEHHS, 3— OHANHADDI aMMHagHee" HA3~

KOro naBjieHHs

,ﬁ
-t Newmaner u mawentie
Npupodueidi ea3 ~ yenebodopodat

~ Mpupodiord 2a3, xnadagenme : nponak u suney
===~ [l U KOHTRHEAT
s~ Tpppubholl a3

Puc. I—18. Kackagnas cxema
JJIsl CXHIKEHHS TIPUPOAHOTO rasa:

1 — goMOpeccop NPHPOAHOTO  rasa; .
2 — CeKHHS MOINrOTOBKH CHIDLEBOTO ra-

sa; 3 — TenJOOGMEHHHKH, OXJaXjae-

Mble OPONMaHOM; 4 — cemapaTop XHA-

KOCTH; 5 — TenJOOGMeHHHKH, OXJax-

AaeMbie ITHJACHOM; 6 — pécuBep; 7 —

HCnapUTensHuifi OapaGas; 8 —'HacoC

ANA CHHXEHHOro [DHPOAHOIO rasa;

9 — xpaHHJALLE CXKHKEHHOro rasa;

10 — Tenn006MEHHHKH, OXJaXJaeMule
Mopcko# Bopo#; 11 — pmaposasi TypOH-

aa; [2 — gkoMmnpeccop ANs nponaHa;

13 — gkoMnpeccop pas >TuaeHa; 14—

KoMIpeccop AJist MeTasa; /5 — KoTelb-

Has yCTaHOBKa; I6 — ra3zoBasi TypOH-

Ba; 17 — redepartop; /8 — rennoo6-

MEHHHK MeTaHa
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Puc. 1—19. IIpunuunaanbHas cXeMa YCTAHOBKH CXKHIKEHHS MDHPOZHOrO rasa:

Knp — nponanonifi komnpeccop; Kcm — Komnpeccop AJsAEMecA XOJNOMHJIbHBLIX arentos; BX1, BX2 — poasibe X0J0-
auaenuka; T1, T2, T3, T4— rennooGmennukH; C = cemaparop

H 4epe3 celaparop HanmpapJ/seTcsl B XPaHHJHILE.
O6pasyomgecs B pesy/ibTaTe APOCCEJHPOBaHHSA
napa (MeraH) NOCTYNAlOT Ha CXHFAaHHE B KO-
TesbHylo, [TosygaeMbiil B KOTeNbHONR BOASHOA nap
CAYXHT HCTOUHHKOM SHEDrHH JJ1d [apoTypOHH-
HHX OPHBOAOB ULEHTPOOexHHX KOMIPeccopoB,
npd STOM Map BHICOKOrQ AABJEHHA HCHOJb3yerca
JJ1s NPHBOJA METaHOBOIO KOMIpeccopa, a 3aTeM
nocrynaer K NPHBOAAM 3THJEHOBOFO H HpONaHO-
BOro kommpeccopoB. Konjencanus npomaHa 2
MPUBOAHOrQ, Iapa NPOH3BOAHTCA B XOJOLHJbHH-
KaxX, OXJaxJaeMblXx MOPCKOH BOJOH.

OnHako, secMoTps Ha camui Bucokufi KITI,
KJacCHYeCKHI KaCKaJHHH LHKJ p HacTosillee Bpe-
MS HCIOJb3YeTC B YCTAaHOBKAaX CXKHIKEHHS rasa
CPaBHHTE/JIbHO PEAKO H3-3a CJOXKHOCTH  CXEeMH,
GOJBIIOrO YHCJA TENJOOGMEHHBIX annapaToB H
HEOGXOAHMOCTH NPHMEHEHHS DA3HOTHNHHX KOM-
NpeccopoB AJs CKATHA XOJOJHAbHLIX areHTOB,

CxeMH Ha OCHOBe AETAHAEDPHHIX XOJOHJbHHIX
UHKJOB MNPHMEHAIOT B OCHOBHOM B YCTaHOBKax
peryJHpOBaHHA NHKOBLIX HArpysoK rasomnorpes-
Jenns. DPdeKTHBHOCTD UHKJAA NOBHUIaeTcs: my-
TeM NpeABAaPHTENbHOrO OXJaXAeHHs [a30BOro
NOTOKAa, HampaB/sfeMOro B JeTaHXep. 3lecb MO-
ryT OHTb NPHMEHEHH NPONAHOBHE UMKJAH; ewie
60onee 3pPeKTHBHO NMPHMEHEHHE KacKaAHHX mpo-
NaH-3TAHOBHIX YCTAHOBOK JHGO NPHMEHEHUE BHe-
IIHEro UHK/A OXJaXKAeHHs Ha CMEeCAX XOJOMHJb-
#bix aredtoB. OJHONOTOYHHE KaCKaJHHeE [HK/AH
CXKHXKEHHf rasa C NpPHMeHeHHeM CMecell X0J0-
JUABHHX areHTOB HanGoJiee WHPOKO OPHUMEHSIOT-
¢ B Hacrosilee BpeMs 3a pyGexkoM. B kagectse
XOJIOZHJ/ILHOTO areHTa HCHOAbL3YIOT MHOTOKOMIO-
HEHTHYIO CMecCb YrJieBojopoJoB ¢ asotoM. Kou-
NOHEHTH MNOAGHPAlOT € YYeTOM JaBJIeHHS CXH-
JKaeMoro rasa, ero cocTaBa, HayaJbHOA H KOHey-
HOH TeMmepaTyp OXJa’KJAeHHUs.

IpuHnunnanbHas cxemMa OTeYeCTBEHHON ycTa-
HOBKH CXKUJKEHHS, BXOAsilell B KOMIJIEKC 0o

NPOH3BOACTBY, XPaHEHHIO H DerasH(QUKalHH CXKH-
JKeHHOTO NPHPOXHOrO rasa, mokaszaHa #a pHc. I—
19. Cxema BKJIOYaeT npejBapHTeJbHOE [DOMAHO-
BOe OXJaXKJieHHe, HeoGXONHMOCT B KOTOPOM
o6ycioBieHa OCOOEHHOCTSMH paGoOTH  LeHTpO-
6exxnoro kommpeccopa K-380-102-2, cxumaronte-
ro cmecb, CMeCh XOJIOAUJBHHIX areHTOB CXKHMa-
erca B Kommpeccope no 4,2 MIla, oxnaxpaerca B
BOASIHOM XOJIOZHJIbHHKE W 0DH Temnepatype 35°C
MOCTynaeT B HCHApHTENH MPONAHOBOH XOJIOAH/Ib-
HOH ycTaHOBKH, rze oxJaaxnpaerca xo 0°C. Tlpo-
NaHOBasi YCTAHOBKA BKJIOYaeT UEHTPOGEXHHE
arperatu ATKII-335-2000, pa6oraiomue npd TeM-
neparypax kKuneHus —8--—10°C. Ilocse mpoma-

. HOBOTO . ACIApHTe/sl NapoBasi H- KHAKOCTHas ¢a-

21

3H CMECH Dasjie/IsloTCs B CenapaTope H OTAeNb-
HHMH [OTOKaM{ HanpaBJsloTCs B peKynepaTHB-
HHE TenJOOOMEHHHKH, NepeoXJaxKAaloTCsi B HHX
A JDOCCEJHPYIOTCSi RO JaBJeHHS BCaCHBAaHHA,
[Tocne pekymepanuu XO0JIOAa cMeChb B rasoo6pas-
HOM COCTOSHMM NojaeTcsi B KoMmpeccop. Kak
BHAHO H3 CXeMH, YCTAHOBKAa BKJIoyaeT He6OJb-
{I0€  KOJHYeCTBO OGOpPYHOBAHHS € ONHHM OZXHO-
CTYMeHYaTEIM KOMIPECCOPOM, CXKHMAOMHM EMeCh,
9TO fBJSIETCA OCHOBHHM [IPEAMYIIECTBOM  Kac-
KaZHHX ONHOMOTOYHHX WHKJIOB CXKHIKCHHA,

B ycranoBkax, OCHOBaHHHX Ha KJACCHYECKHX
K4aCKaJHHX HOHKJAX, NPAMEHSIOT B OCHOBHOM KO-
KYXOTPYOHHE Ten1006MEeHHHKH-HCNAPHTEAH [O-
PH3OHTAJBHOTO MJH BEPTHKAJbHOTO THNA C KHIe-
HHEM XOJIOAHJIBHOTO areHTa B MeXTpyGHOM mpo-
cTpaHcTBe. B ycTaHOBKax CXRMXKEHHS, OCHOBaH-
HBIX HA HHKJaX C MPHMEHeHHeM CMeCH XOJOIU/b-
HHX areHTOB, HCNOJIB3YIOT B OCHOBHOM BepTH-
KaJbHBe, KAK MPAaBHJO MHOTONOTOYHBIE, TeHJI0-
o6MeHHHE aNnapaTH ¢ BHTHMH Tpy6kaMu. BHyT-
pu TPyG oxJaxIaeTcss H KOHIEHCHpYeTCs cMech
XOJIOAU/bHBX Ar€eHTOB H MPHPOAHHMA ras, B MeX-
TPyGHOM NPOCTPAHCTBe KHNAT pasjnuHHe ¢pak-
UMH MHOTOKOMIIOHEHTHOTO XOJIOXHJBHOLO areHTa.



B HEKOTOPHIX YCTAHOBKAX CXHIKCHMA, -BKJIIOYAS
'YCTaHOBKH BHICOKON. MPOH3BOAHTEALHOCTH, B Ha-
cTosilllee Bpems NPHMEHAIOT TenaoofMenible an-
napaTel IJIaCTHHYATO-PEeGDHCTOR CBApHOA  KOH-
CTPYKLHH H3 CHEUHAJbHLIX aJIOMHHHEBHIX Ciijia-
BoB. OCHOBHOe OGOpPYyHOBaHHE BHEIIHHX XOJO-
JUJAbHHX HHKJIOB YCTaHOBOK CXKHXKEHHR OPHPOA-
HOIQ rasa — UeHTPOGeKHHE KOMIPEeCCOpHhe ar-
peraTHl H Ia3OMOTOKOMIPECCOPH, paboTaiouiHe
Ha yrieBoJA0poaax.

3aBOJH U YCTaHOBKH CXKHMIKEHHOTO MPHPOLHO-
TO rasa BKJIOYalOT, KaK MpaBHJO, H30TepMHYec-
KHe xpaHuaumia, [as, obpasymowmuica nps ucna-
peHHH B pe3yJbTaTeé TEMJONPHTOKOB, & TaKxke
IpH  JAPOCCENHPOBAHHH  TOTOKA  CXKHMKEHHO-
r0O DNpHPOAHOrO rasa, BO BpeMsa - 3anod-
HEeHHS  XPaHHJHIIA  HCHOAb3yeTcs HA  CO6-
CTBeHHHE  HYXJAH DNPEANPHATHA KaK TONJH-
BO JHGO HampaB/seTCs B XOJOJHJbHYIO YCTaHOB-
Ky AJd UNOBTOPHOTO  CXHXKeHHA. AHaJOTHYHO
XPaHHJHINAM CXKHXEHHOro NPHPOAHOrO rasa 06o-
PYAYIOT XpaHHJHUIA AJis OPOAYKTOB rasonepepa-
GOTKH, HalpHMep  H30TePMHYECKHE XPaHHJHINA
CHMXXEHHOrO NpONaHa, KOTOPHH XPaHHTCA 0pH
—40°C. [lponanoBwe XxpaHHJHIla ©OO0OPYAYIOT
KOMIPECCOPHHIMH  CTaHUMAMH;  o6pasyonuics
. uap npomaHa CXKHMAOT H 3aTeM. KOHAEHCHDYIOT.

[Ipu perasuHkanss CKHKEHHOTO UPHPOAHO-
TO rasa HH3KOTEMIEepaTYPHHA NOTEHUHaJ erc Mo-
KeT OHTb MOJe3HO HCIOJAb30BaH, YTO 3HAYHTENb-
HO YJy4YIIaeT TEXHHKO-IKOHOMHYECKHE TMOKasare-
JIH CHCTeM CXHXXeHHA rasa. IlepcneKTHBHHM Ha-
npaBJeHHeM fBJIAETCA ~ HCHOJb3OBAHHE ~ XOJ0J2
CKHXKEHHOr0 OPHPOJHOTO rasa B Pas3jHYHBHX yc-
TAHOBKAX HH3KOTeMNepaTypPHOro rasopasfiesieHHs.
B 3apyGe:kHOH OpaxTUKe OCYILECTBJEH pPAA HPO-
€KTOB HCIOJBb30BaHHS X0J0Ja, BHeadlolerocs
npy perasHHKaUHd - CXKHIKEHHOrO HPHPOAHOrO
rasa, B BO3AYXODa3Je/HTeJbHHX YCTaHOBKAX,
IDPOU3BOASAIIHX a30T H Kucaopoi. [lpu stom cy-
L[eCTBEHHO CHHIKAIOTCS S4epreTHYECKHe 3aTpaTh
Ha NPOLECCh CKHXKEHHA H Da3fieieHHa Bo3ayXxa.

TpPaHCNOPTHPOBKA OXJAAXKJAEHHOTO H CHKHIKEH-
HOTO NPHPOAHOro rasa. Jlas TpPaHCHOPTHPOBKH
rasa B 06beMax, H3MePSeMHX JeCATKaMH MHJJIH-
apioB KyG6OMeTpOB B TOA, NPHMEHAIOT Marucr-
pajbHHH rasompoBoj Auamerpom 1420. MM, pac-
CYHTAaHHHA Ha paGouee JaBjeHHe 7,5 MIla m
TeMmnepatypy —15°C. ITocko/bKYy HCHOJB30OBaHHE
Tpy6bonpososa GoJbliero -xuaMerpa CBA3aHO C
HeoGXOAHMOCTLIO KOPEHHOTO . NEePeBOOPYKEeHHA
CTPOHTEJbHOH OTPACHH, yBeJHuYeHHe MPONYCKHOR
CNOCOGHOCTH MATHCTPaJbHHIX Ta3OnpoBOXOB BO3-
MOZKHO TOJIbKO NYTeM MOBHIIEHHS [aBJACHUA ra3a
10 10—12 MIla ¥ nOHHIKEHHS €ro TeMmepaTypll.
Oxnaxienne rasa no —20--—30°C nossoasier
YBEJHYHTb MPONYCKHYH CHOCOGHOCTbL TIa3oNpoBO-
Za npu namnieun 10—12 MIla wa 22—30%, ox-
gaxpesne g0 —60+--—70°C —wua 150% [12]
Eme 6oabunii 3¢dexT AROCTHrAETCS NPH CXKHKe-
guu rasa. [lpomsBoautesibhHOCTp TpyGompoBoaa

NPH. TEMNEPATYPe CIKHIKEHHOrO NPHPOAHOTO rass
—100+—120°C u nmaBaenun 5,5 MIla 8 3—4 pa-
3a BHIIE 00 CPABHEHHIO ¢ NPOUSBOAHTEAbHOCTBIY
rasonpoBojia, TPAHCIOPTHPYIOWErO YMEPEHHO OX~
JaXKJeHHBH ras npd TOM XKe AaBlenud. JoHa
SKOHOMHYECKOA 3¢ PEeKTHBROCTH TPAHCHOPTHPOBKH
oxnaxiaensoro (10 —60-+~—70°C) rasa B oGneme
okoqo 100 Mapa. M3/roj ompeaesserca OpOTH-
KEHHOCTbIO Tpacch B nmpelenax 2000—2500 xm.
Tpr Goablie#l HPOTAKEHHOCTH TpPAcCH [PEANOY-
TUTEIbHA TPAHCIOPTHPOBKA CXKHXKEHHOrO MpH-
poanoro rasa. IlpumepHas nOTPeGHOCTL B XOJOAE
IpH OXJIaXAeHHH rasza jJo —67°C aas  rasone-
pepabaThiBaioLel YCTaHOBKH MOUIHOCTbHIO
20 mapa. m3frop mocrHraer AJis TOJIOBHOTO CO-
opyxennsi 300 Thc, KBT, I/n% NPOMEXKYTOYHHX
KOMIPeccopHhlX cTaHuufi — no 50 Thc. kBr. Ha
XOJIOJMJbHBIX CTAaHUMAX TaKOH MOLIHOCTH HEOG-
XOJIHMO HCNOJb30BaHHE BHICOKONPOH3BOANTENb-
HHX KOMIIPeCCOPOB C NPHBOAOM -OT Fa3OBHIX JiH-

" 60 napoBHIX TypGHH.

B Ip. Benenctsue pasnoo6pasus
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XHMHAYECKAA NPOMBIIJIEHHOCTD

XuMuyeckas NPOMHILIEHHOCTh XapaKTepH3Y-
ercs pa3HooOpa3HeM NPOH3BOACTB, TaKHX, Kak
430THOE NPOM3BOJACTBO, NPOH3BOACTBO STHJEHA,
(dapMaueBTHYECKHX H GHOXHMHYECKHX Npenaparos’
ycaoBuil noa-
JepXKaHHs TEIVIOBHX PeXHMOB B annapaTtax pas-
JIHYHLIX [POH3BOJACTB B XHMHYECKOH NDOMBIILJIEH«
HOCTH B PaBHOR CTeneHH IIHPOKO pacnmpocTpaHe-
HH KaK CHCTEMH C HENOCPEACTBEHHHM OXJaXKje-.
HHEM KHOSUIHM XOJOAHJbLHLIM areHTOM, TaK H
CHCTEMH C XJaJoHOCHTesqeM. MuorooGpasue cuc-
TeM XOJOAONOTPeG/eHus ONpenesseT NpPHMEHeHHe
Pa3NMuHBIX THNOB XOJOJHJbHEX MAIUHH, HAYHHAR
¢ HeGOJIBIIHX MOPIUHEBHX BEPTHKAJbHLIX KOM-
NPecCOPOB W KOHYAst KPYNHHMH LEHTPOGEKHLIME
KOMIIPECCOPHBIMA arperaTaMi IPOH3BOLUTENBHO-:
CTBIO B HECKOJBKO THICAY KHJAOBATT. B XHMHuec-
KOfi APOMHIUITEHHOCTH IUHPOKG NPHMEHAOT ab-
COpPOLUHOHHbHE MAUIMHH, HCNOJb3YIOIHE = TemIoTY
TEXHOJIOTHYECKHX NPONECCOB JHGO TenAO(HKaNH«
oHHBle oT6opnt TIALL

AzotHoe npomu3BoacTBo. OCHOBHHE HOTpebuTe-
JIA HCKYCCTBEHHOrO X0JIOZa B 9TOB OTpaACHH —-
npefnpHATAS CHHTE3a aMMHaKa H HEKOTODHE
[IPOH3BOJACTBA A30THOM KHCJOTH. XOJOAHJBHLIM
areHTOM BO BCeX NPOLECCax OXJaxAeHHS CIAYKHT
aMMHaK — NOPOXYKT a30THOrO [IPOH3BOJICTBA,
OxsaxkJeHHe TEXHOJIOTHYECKOTO MpPOAYKTa JHGO
[POMEXKYTOYHOTO XJNANOHOCHTENS OCYLIeCTBASeT-
cf, KaK NpaBHJIO, B alNapartax KOXKYXOTpyOHOTo
THIOA ¢ KHOEHHEM XOJIOAUJLHOTO = areHTa B MexX-
TPpyGHOM NPOCTPaHCTBe.

CoBpeMeHHHE TeXHOJOTHYECKHE JHHHH NPOH3-
BOACTBa aMMHaka MOMIHOCTbIO 400—450 ThHC. T
JKHAKOTO aMMHAKa B TOJ HCHOJb3YIOT HCKYCCT-
BeHHBIf X0/M0Z B KojamuecTBe OkoJio 23 000 kBt
(20 Tkan/4) HA HECKOJbKHX TeMIEpaTypPHEX



YPOBHAX ' OXJaXXACHUA UPOXYKTa C NMPHMEHEHHEM
CHCTEM HEMOCPEACTBEHHOIO KHOEHHA XOAOAMJbLHO-
IO areHTa B TEXHOJOrwueckux ammapatax. Ocmom-
Haf 9acTb XO0JIOX2a B NPOA3BOACTBE aMMHaKa [O-
TpeGAseTcs arperaToM CHHTe3a A/ KOHIEHCALHH
aMMHaKa H3 a30THO-BOZOPOJHO-aMMHagHOH CMecH
BLICOKOTO JaBJIeHHR Ha ypPOBHe TeMIepaTyphl KH-
meHus XxoJiogmasHoro aresrta (—10=5-—12°C), a
TagXKe [/ KOHJICHCALHH aMMHAaKa U3 TAHKOBHX
A MOPOAYBOYHHX ra3oB HA YPOBHE TeMIepaTypH
KHNEHHs]  XOJoAu/JbHOro areara —30-+—34°C.
BHCOKOHAOPHMII MHOTOCTYNEHYATH KOMIpeccop
a30THO-BOLOPOLHO-aMMHauHON  cMecH Tpebyer
MEeXCTYeHYATOr0 OXJaXJAeHHs Ha TeMnepaTyp-
HoM ypoBhe [°C. ITocKoabKy OGOJNBIIHHCTBO [pO-
H3BOJACTB BKJIOYAaeT H30TEPMHUECKHE XDaHHJHINA
aMMHaKa, OJHOBPEMEHHO C [POUECCOM TOJyYeHHS
aMMHaka Tpe6Gyercs ero OXJax<IeHHe [0 TeMIe-
paTypsl HAcHIEHHs TpPH a6CONIOTHOM JaBJSHHA
100 kIla, 1. e. npumepno no —34°C. Ilocrynato-
IAA B XOJNOJMJABLHYIO YCTAHOBKY = CHHTE3HDOBaH-
HBH JKHIKHA aMMHaK B KOJNHYeCTBe OKoA0 60 T/a
MMeeT HauaJbHYI0 Temneparypy oT 16 mo 20°C.
Oxnaxnenne ero no -—34°C Besercs MeTOnOM
CTYNEHYaTOro JApPOCCEJHPOBAHUS B  amnaparax
GecnoBepxuoctHoro Tuma. O6pasyiownfics npu
IPOCCeNUPOBAHHE ra3006pa3Hbii aMMHAK CMEIH-
BaeTcsi B XOJOAMJILHOM UMKJAE C TWapaMH  XoJo-
IHJBHOrO areHTa (Pa3oOMKHYTHH UMKI). B artom
COCTOHT OCHOBHasi OCOGEHHOCTb CHCTEMHBl XOJIOJLO-
noTpebeHHs] COBPEMEHHBIX aMMHAYHHX M[POH3-
BoacTB. OZHOBPEMEHHO C OXJaXJCHHEM NPOAYK-
HHOBHHA XKWIKHH aMMHAK OYHLLaeTCss OT PacTBo-
PEHHBIX B HeM HEKOHICHCHPYIOHIHXCS TIa3oB, Ko-
TOpHE BBHUIEATAIOTCA H3 aMMHaKa NMpH erc Kpocce-
JHPOBAHHH. B CBf3W C 3THM XOJIOQHJIbHBIE CTaH-

nHH. 06OPYAYIOTCA AONONHHTEJNBHOR —CcHCTEMOR
OTBOMa HEKOHAEHCHPYIOIHXCS [a30B.
OcnoBHOE XOJIOAHJABHOEe  0GOpPyHOBaHHE B

KPYNHOTOHHAXKHLIX TPOH3BOACTBAX AaMMHaKa —
TENJIOUCTIONBL3YIOUIHe a6CopOUUOHHBE BOZOAMMH-
agyHBe MalliHBl B aMMHayHbe LeHTpoGexHble
KOMIIpeCCOpPHHEe arperaThl. B’ KagecTBe HCTOUHHMKA
SHEPrHY HKCHOMb3YIOTCS KOHBEPTHDOBAHHEIN ra3
Temnepatypofi 140°C ¥ maporasoBasi cMecb TeM-
nepatypo#t 126°C, a Takxe BOAsSHON Iap AaB.e-
muem no 0,7 MITa. Bapuaur pelienusi XOJOAH/Ib-
HOK YCTAaHOBKM BHIGHDAeTCS ¢ YYETOM TeMJIOBOTO
GaJjlaHCa KOHKPETHOrO MPOM3BOACTBA. THNH X0JI0-
IAJABHEIX YCTAaHOBOK JIMHHA TNPOH3BOICTBA aMMH-
aka MomHocTio 400—450 7ThIC. T/rOA, HAXOAAIIU-
ecqa B IKCIJYaTalHH B HacTOsillee BpPeMs, NMpHBe-
JNEHH HHXKeE.

A6cop6LHOHHbIE BOJOaMMHAYHLIE Ma-
IIHHE (TeMIeparypa Kinenus +1,—10
i —30°C, XOJIOAONPOH3BONHTE b=
HOCTH cooTBeTcTBeHHO 2,9, 7 MB1
n 580 kBr)

IJenrpo6GexHble KOMIIpECCOPHbIE arpe-
ratet ATKA-§45 (Temnepatypa Kurle-

Bapuanut 1

#Hi — 10°C, cymmapHas ' XoJojonpo-
H3BoAHTeAbHNCTD 10,2 MB1)
Tpexnsolepmubie UEHTPOGEKHLE KOM-
npeccopune arperatw - TATKA-545/
345 (vemitepatypa KHnenus 13,
—12 ¥ —34°C, cymMapHas XOJORO~
npousBoRHTeabHOCTh 17,4 MBT)
AGcop6iionnpie  BOXOAMMHAYHLE Ma-
wHHN  (TemmepaTypa KeneHus 1
4 —10°C,  XoJOoAONPOU3BOANTE]b-
HOCTb COOTBelcTBeHHo 2,9 u 7 MB1)
A6cop6uHoHHbEe BOJOaMMHAYHHE Ma-
WHHL  (TémnepaTypa Kunenus -1,
—12 u —34°C, xoaolonpoHsBofHTe-
JIbHOCTh COO1BeTCTBEHHO 2,9,

2,3 MBT1)

BapuanTt 2

Bapnaut 3

IMpunnannajsbHas cxema pa6oThl XOJOIKAbHON
YCTaHOBKH € ABYMS TPEXH30TEPMHHMH aMMHaY-
HBEIMH OEHTPOOeXHBIMH KOMIIDECCOPHHMH arpera-
taMn TATKA-545/345, cneuuasbHo  CO3AaHHHMHE
AJS JaHHOTO TNPOH3BOACTBA, MOKa3aHd Ha puc. I—
20. ArperaThl 06ecneu#BalOT TPHMEPHO MOJOBH-
HY XOJIOZONOTPeGHOCTH YCTAHOBKH CHHTE32 HA
ypoBHe Temmepatyp kuneHns —10-+—12°C, scio
MOTPeGHOCTh B X0JI0/le HA YPOBHE TeMNepaTyp KH-
oeHus —34°C ® fepeoxJaKleHHe [POXYKUHOH-
Horo ammuaka. Ocra/bHas Harpyska Ha ypoBHe
Temnepatyp Kunesus —10°C n Bca Harpyska Ha
yposre +1°C cHumaiotes aGCOPOUMOHHHME Ma-
IWHHAMH, PaGOTAOUIHMHE [OJHOCTLIO Ha TenJjore

' TeXHOJOTHYeCKHX npoueccos [22].

‘TO arperara

T1poH3BOAHTENBHOCTD KaXKJOTO UEHTPOGeKHO-
CYMMapHO 10 TPeM  H30TepMaM
(+13, —12 n —34°C) npn TeMunepaType KOHJeH-
camun 45°C cocraraser 8700 kBr. VYcranosaen-
Had MOWIHOCTb sJjekTponpusoga 4000 kBr. '

YcranoBka paGoraer mo caenyiolled  cxeme:
Ha BCaChlBaHHE HH3KOTEMNIEPAaTYDHOH CTyNeHA
(—34°C) ueHTpOoGEKHHX KOMIIPECCOPOB MOCTYNa-

10T map aMMHaKa OT arperata CHHTe3a (OXJax-
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JeHHe NPOLYBOYHHIX ¥ TAHKOBHIX ra3oB), map
aMMHakKa OT DNepeoxJaxpeHus (o1 —12 a6
—34°C) npoAyKUHMOHHOrO AMMHAKA, Nap aMMHaKa
OT H30TEDPMHUECKOr0 XDaHHJHLIIA H OTAEAHTe]s
HekoHZeHcaToB. [locTynuBmiii Ha BcachiBaHHe
nap CXKHMAaeTCsd KOMIIDecCOpaMH = 10 AaBJeHHS,
COOTBETCTBYIONIEro .BTOpofi mu3oTepMe (—12°C),
U NOCTYHaeT HAa BCacChIBaHHE BO BTOPYIO CEKOHIO
kommpeccopoB. OMHOBPeMEHHO Ha BCachiBaHHE
(uzorepma —12°C), mpofiia toOoTBeTCTBYIOUIH
paclUIHpHTe/b-CeNapaTop, NOCTYNalOT 7Nap aMMHa-
Ka OT arperaTta CHHTe3a (OXJaXXZeHHE a30THO-
BOJIOPOJHO-aMMHATHOR CMecH), mnap oOT nepeox-
JaXJeHusl NPOAYKIHOHHOTO AMMHAKa Temmepary-
po +13 xo —12°C u map amMmaka oT BTOpOro
OTHenuTeNst HeKOHAeHcaToB. Ilap cxuMaercs B
KOMIpeccope JIO AaBJIEHAs, COOTBETCTBYIOLIErO
Tperbeli H3oTepme (4 13°C). Tlepex mocrynseun-
eM mapa B TPeTHIO CTYNeHb KOMIPeccopa ero ox-
JaXJ1aloT BHayaJe B BOATHOM  XOMNORUJbHHKE,
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1—20. [lpuHounHaAbHas CXemMa XOJOAMJbHON YCTaHOBKH JAJAS MPOU3BOACTBA aMMHaKa:
1 — TpexHSOTepMHA NeHTpoGexubil - komppeccopumfl arperat TATKA-545/345;

2 — KOMAPECcCOPRO-KOHWACHCATOPHBIR

arperat AKII-AY-43; 3~ oTheauTenb XUAKOCTH (uso're})ua +13°C); 4 — MacaooTAeNATENb; § — KOHAGHCATOP BOSAYIN-

HOrG OXJ8XIEHRA; 6 — pecHBep JHHEHAHO-APeHAKHBIA;

— pecHBep Apc¢HaXKHBIA;
{B3orepmua --12°C); 9 — oTpenurens Hexoniewcaros (B3oTepMa —34°C);

‘§ — oTaeAHTeJb HEKOHAEHCAaTOB
10 — npoMexXyTouUnsR XONOAMAbHHUK; [[ —

pacllHpBTean-cenapaTtop (Wsorepua —34°C); /7 — pacmmEpHTeab-cemapatop (dsorepma —12°C); 13 — paciliupuTenn-ce-
sapaTop (Wsorepma +13°C): /4 — HepeoxJafRTeNb XHAKOIO aMMHaka; /5 — Hacoc XKHAKOTO 8MMHAKa

saTeM B TpyGe BesTypm nytem BnpHCKa B TpyGy
Kujakoro ammuaka, [locse oxnaxaenus nap npo-
XOMMT OTACJHTE]b KHAKOCTH H 0OCTYnaer Ha
BCacHBaKHe B NMOCAELHION CTyMeHb KOMIMpeccopa,
CIOfa e NOAXOAHT map aMMHaKa OT pacliHpHTe-
JAs-cenaparopa, B KOTOPOM (OCTymaiOMud Ha yc-
TaHOBKY MPOAYKUAOHHbIA aMMHaK oXJaxkaaercs
B0 +13°C. Cxathifi B KOMIpeccope o AaBJieHHS
KOHJEHCallkW 0ap aMmaaka (CymMmapHoe kojawde-
CTBO OT TPeX H30TEPM) NOCTYyHAET B KOHAEHCa-
TOPH BO3AYUIHOTO OXJaXKIeRHs, NPEABAPHTENLHO
apoiian wmacacoraeanreny. XUkl amMMuak u3
KOHIEHCATOPOB CTEKAeT B JNHEWHO-APEHAXKHHE
PECHBEDH, @ OTTYAA 0O YCJAOBHSM TEXHOJOTHH
LPOCCENHPYETCS B PaCHIHPHTeNb-cenapatop (u30-
Tepma +13°C), rae cmemmHBaeTCH ¢ (IPOLYKIHOH-
AnM amMuakoM. M3 pacmmpurteas-cenapatopa
aMMR3aK — XOJOAMALHLNA areHT, NpoAAA nepeoxs
JaJATeJb KHIKOTO aMMHaKa, NOCTYNaeT B MexX-
Tpy6HOe NpPOCTPAaHCTBO HcHapuTenefi arperarta
cHHTe3a. B HcnapHTeNsx aMMHaK KWOHT, OTOupan
TENJOTy OT 2a30THO-BOAOPOAHO-aMMHAYHOA CMECH

. MHaK YaCTHYHO oOXJaxJjpaercs
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MH00 OPORYBOMHOrO H TAHKOBOIO ra3a, KORAeH-
CHPYAl NPH 9TOM aMMHAaK H3 a30THO-BOAOPOAHO-
aMMHaYHOR cMecd H rasa. OrcenaprpoBanutifi
NPOAYKUHOHHKWA aMMHAaEK HaUpPaBAAIOT B oOmaR
CcOOpHHK arperata CHHTE3a H ‘OTTyJa Ha XoJoO-
IuAbHYIO cTannuio. OXAaXAeHHHA M OuHINEeRHHH
OT HEKOHAEHCAaTOB aMMHaK MNONAaeTcs HacocaMh
B H30TEPMHUECKOE XPaHHJHIIE.

B cxeMy oxnakIeHHA KHIKOrO aMMHAaKa gX0-
BAT peKyneparuBHHe NepeoXJafHTeNHd, B KOTODHX
DOCTYUAOWAA Ha CTAHIOWIO NPOAYKUHOHAHE aM-
aMMHAKOM, Hal-
paBJasieMHM H3 H30TEPMHYECKOTO XDAHHJAHUIA HA
NPOH3BOACTBO. -

YeranoBka BRIOYAaeT 1BA OTAENHTEN HEKOH-
ReHCATOB, YCTAHOBJEHHHIX {I0C/EAOBATENbHO APYT
3a xpyrom. B mexTpy6HOE mpOCTPAHCTBO mepso-
ro amnmapara fOCTYNaeT CMeCb mapa aMMHaKa #
HeKOHXEHCAaTOB H3 BepXHefi XOMOAHOA 30HW KOH-
NeHCAaTOPOB B IMHEAHO-IpPeHaXHOro pecusepa. Ha
CMECH KORZEHCHDYeTCS 4acTh aMMHAKa B pPe3ylib-
TaTe OXJaXAEHHS ee aMMUAKOM, KHOAMHM B
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Puc. 1—21. Otgeantenb HeKOHAEHCATOB:

A = 0TBOA MapoOB aMMHaKa (XOJNOZHNBHOIO areHra); b —
OOABOA BO3AYUWIHO-aMMHadHO#i cMeCH; B — OTBOA BO3AY-
Xa H HeKOHNeHcaToB; | — BXOA XHAKOTO aMMHakKa (xo-
JOLHALHOTO arentTa); [ — cAMB XHIKOTO aMMuaka; E —
npenax; )X — moaaua asora; M1, H2 — paa yxasarens
ypoBrsi; K1, K2 — aasi npefoXpaHHTENLHOrO.  KJamaHa;

JI1=JI4 — pns MaHOMeTpa

N

M

=710

Puc. 1—22. Pacumpuresab-cenaparTop:

A — BriXon, napoB; b5 -— BHIXOA XMJAKOro aMMHaka; B —
BXOJ JXHIKOTO aMMHaka; I’ — BXOH JXHIKOFO aMMHaKa C
npoH3BOACTBA; JK — BXOI XHMAKOrO aMMHaKa H3 OTAEJH-
Tenel HekoHAeHcaToB; M — BXOA Temsonocurens; H —
BuiXOn TenJoHocuTens;; T — JIOK-1a3

.25

Tpy6HoM npocrpanctBe npy —12°C. Hexongen-
CaTH € OCTABHIHMCA HEOGOJbIIHM  KOJHYECTBOM
aMMHaka nocTynalT H3 AepBOro annapata Bo
BTOpofi. Bo BTOpOM annapaTe KOHIeHCHpPYeTCS H3
CMeCH OCTajbHas YacTh aMMHaka B’ pe3yJabraTe
KHNEHHS XOJIOAHJIbHOrO  areHta npH —34°C;
HEKOHJleHCAThl, NPAKTHYECKH He cOolepXKallAe am-
MHaK, BHOpacHBalOT «Ha cBeyy» jubo Hanpasis-
10T Ha (aKeJbHYI0 YCTaHOBKY. OTIeauTeab He-
KoHfleHcaToB (puc. 1--21), paspaGoranuuii aas
ONHCAHHON JHMHHH NPOH3BOACTBA aMMUaKa, HMeeT
TeNJOOGMEHHYI0 NOBEPXHOCTh MIOMagbi0 220 w2,
Ina oxnaxnends NPOAYKUHOHHOIO aMMHaKa CJy-
XaT annapaTH rOPH3OHTaJbHOrO THIA CO BCTPO-
€HHBIMH CenapHPYIOIIHME YCTPOACTBamMu (paciud-
putenn-cenapaTopH). B ammapare (puc. 1—22)
MNPHXOASIIHA Ha YCTAHOBKY MNPOAYKUHOHHHA aM-
MHaK oxJaxjaercs o 13°C, pacueTHoe naBjieHHe
cocrapaser 2,5 MIla. Peryaupyiouminfi KzaanaH,
nojalomuii aMMHAaK B annapart, [OANEpKHBaeT
3aJaHHHA ypOBeHb aMMHaKa B anmaparte NpejH-
Aymefi H30TepMH. BTOpoe HasHaueHmwe anmapa-
TOB ~ OTAEJICHHE Kanelb XHAKOTO aMMHaKa OT
napa, nOCTYNalollero Ha BCAaChIBaHMe KOMApec-
copHHX arperaroB. [lomMumo mapa amMHaka, 06-
pasyiouerocs ‘IpH APOCCENHPOBAHHH, 4epes cema-
pHpYloLlee YCTPOACTBO annapaTos NPOXOAHT nap
aMMHaKa, NOCTYNaIoOMmero H3 Hcnapureiell arpe-
raTa CHHTe3a W OT[eJHTeNlel HEKOHJEHCAaTOB,

CxemMa geficTByiomei XOJOAHABHOR YCTaHOBKH
nosBojiser paboTaTh He TOJBKO O OMNHCAHHOMY
BHIIE HUKJY, HO H HaNpaBJATb 4acCTh apa aMMH-
aKa Ha NPOHM3BOJACTBO aMMHAYHOH CeJHTPH JmH-
60 HampaBJATh KHAKAH aMMHAK Ha NMPOH3BOACT-
BO a30THOA KHCJAOTH (MHHYS XpaHHJHINE) noc-
Je ToJOTrpeBa ero B PeKyIepaTHBHHX Tenioob-
MeHHHKaX.

Pa6oTta XOMOAHJBHON YCTAHOBKH 10 PAa3oM-
KHYTOMY LHKJY TUpeIbsBJsET NOBHIIeHHHE Tpe-
60BaHHsl K YHCTOTE XOJOJHJIBHOrO areHra. B cBs-
3H ¢ 3THM GOJbLIOe BHHMaHHE YIEJsIOT NMPemoT-
BpallleHHI0 YHOCZ Macjia M3 KOMApDeccopos H OT-
Jenennio ¢JaerMbl (B a6COpONHOHHBIX  YCTaHOB-
Kax).

Pasmeinenne o6opy0BaHAS CTaHUHH AJSA NpO-
H3BOACTBA aMMHAKa C TPEXH3OTeDMHBIMH IeEHT-
pOGeXRHLIMY arperaTaMu NOkasaHo Ha puc. [—23.
Komnpeccoprkie arperatsl H TEXHOJOTHYECKH CBS-
3aHHHE C HHMH anmapaTthl pasMellleHH B KOM-
npeccopHoM 3aje Ha oTmetkax +6,0 B =0,0.
OcralbHAHe annapaThl YCTaHOBJEHH Ha Hapyx-
HOM mocTaMeHnTte. KOHJeHCATOPH BO3AYLIHOrO OX-
JaxIeHHsT pasMelleHH B JiBa psila Ha OTMeTKe
+6,0 M, NOI HHMH YCTAaHOBJEHH pecHBepH. Pac-
WHPHTEJIb-CEapaTop AJsi OXJaXJeHHs NPOAyK-
HHOHHOrO amMMHaka ¢ —12 po —34°C moaHAT Ha
oT™MeTKy +12,0 M a4 oGecnedeHHs HeOGXOAHMO-
ro nounopa aMMuauHHXx HacocoB. Hcmapurean
arperata CHHTE3a YCTaHOBJIEHH Ha GJOKe CHHTe-
32 Ha PacCTOSTHMHU NIpuMepHO 50 M OT XOJOAHJB-
HOW yCTAHOBKH. AMMHauyHbLI HCAPHUTENbL HJIS OX~
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Puc. 1—23. [1nap xononu/bHOA CTAaHUHH AJS NPOH3BOACTBA 3aMMHAKa:

I — rpexnsoTepMHbA geATpoGexunft gomapeccopsnii arperat TATKA-545/345; 2 — koMnpeccOpHO-KOHAeHCATOPHLA
arpeiar AKIT-AY-45; 3 — ornendTens WMUNKOCTH; 4 — MACAOOTAEAUTENb; 5 — KOHAEHCATOP BOSAYLIHOTO OXJaXKAEHHA;
6 — naHefiHO-ApeHa Kuwfl pecHBep; 7 — A|/€HAXKHMD pecHBep; 8 — OTAENHTENb HEKOHAcHCAToB (H30TepMa ~]12°C);
9 — oraendTenb HekoHAeucaToB (usoTepma —34°C): 10 — Gak uHcTOoro Macna; Il — Gak rpastoro Macaa; 12 — pac-
WIEpHETE/b-cenaparTop (HzoTepma ~34°C); 13 — pacmupuresb-cenapatop (nsorepma —12°C); [4 — pacuiupuTens-cena-
patop (u3orepma +13°C); 15 — nepeoxJanATesnb XKHAKOrO aMMBaka; /6 — HACOC MKHAKOrO AMMHAKa; 17 — MacaAsHwf
vacoc; 18 — Gydepuas eMKOCTb
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Puc. 1—24. Henapurens aMMHaka I8 OXJaXJAeHHs napa BHCOKOro JaBJIEHHS:

4 —~ Bxoa rasosofl cmecH; 5 — BRXOA rasoBot cmecH; B - sxon mamxoro ammumaka; [/, I'2— suxox napa aMmma-
«a (xnaparedta); 4 — nas :



JaXJeHHd NApa BHICOKOTO AABJIEHUS NOKA33aH Ha
pac. ' 1—24. B 1pyGHOe nHpOCTPaHCTBO anmapara
HOCTYHAaeT a30THO-BOAOPOAHO-AMMHAYHAA CMecCh
ZaBaenneM no 300 MIla. Ilpoxoas mo TpyGHOMY
UYYKy, CMech oxjaxznaerca o —3-+-—5°C. Ox-
HOBDEMEHHO HJET Npolect KOHIEHCALMH aMMuaKa
H3 CMecH. :

MponssoacTso artunena. B macrosimee Bpems

STH/IEH TOJMYTAIOT NPEHMYIIECTBEHHO MHDPOIM3OM

‘GeH3HHa, 3TaHa, NponaHa # Ppaxkuu¥ AU3EILHOrO
TONJINBA.

Ins uodyueHus sTuieHa TpeGyeTcst HCKYCCT-
BEHHHA XOJMOA HAa HECKOAbKHX TeMnepaTypPHHX
yposasaix (ot +6 mo —100°C). B TexnoJsiornuec-
KOM [poLecce HCHNOJb3YeTCsl HENoCPeACTBEHHOe
KHIEeHHe XOJOIHJBbHLIX areHTOB, KOTOPHIMHA CJY-
KaT STHJEH W NPONHJEH (NPOLYKTH AAHHOTO NPO-
u3BoacTea). CxeMa oxaaxjesus xackaguas. C
NOMOUIbI0 3TRACHOBOrO LHMKJA TeXHOJOTHYECKHE
NOTOKH - oxJaxjawrcs or —50 go —95°C, npu
9TOM KHMNeHHe STHJeHa HJAET Ha TPeX TeMflepa-
TYPHHX ypoBHAX: —56, —70 u —98°C. [Tap sta-
JieHa KOHJEHCHPYyeTCs B HCHaPHTeNSAX-KOHIEHCA-
TOpax B pe3ysibTaTe KHOCHHS NPONMJEHA 0pPH
—37°C. TloMumo uzotepmbt —37°C Kunense mpo-
NHIeHa B XOJOJHJILHOM IHKJE HAET ellle Ha IBYX
TeMlepaTypHHX ypoBHAX: —I18 u +6°C, Koro-
pHE HCHOJIBb3YIOTCS HJA OXJAAXKIAEHHA Hapa -STH-
JeHa nepel KOHAGHCAUHeH W I/ OXJaX/AeHHS
TeXHOJOTHIECKHX TOTOKOB. IIpomuien - KoHnEH-
CHpPYeTCA B amnaparax, -OXJalkJaeMuHX BOJOIfl.
B cxeme npou3BOACTBA STHJIEHA LIMPOKO HCMOJb-

-4asi HarpyskKy Ha KOHIEHCALHIO 3THJIEHA,

SYeTCH peKynepaTHBHH TenjoobMeH ¢ o6paTHH-
MH XOJIOAHHIMH TeXHOJOTHYECKHMH NOTOKAMH.

OcHOBHO# BHA XOJOIHJBHOTO 060pYLOBARMA—
TPeXCeKItHOHHHE HEeHTPOGeXKHBEe KOMIPECCOpHLIe
arperatd. THNHYHEIA NpPHBOX KOMOPECCOPOB —
napoBass TypOHHA: peaknHs NHPOJH3A HAET NpPRA
850°C, u TenmsoTa OTXOAAMIMX Tra30B NHPOJIH3A
HCNOJIb3yeTCsl A/ HOJyYeHHst BOJSHOTO Mapa BH-
COKOro JaBJIeHHS. )

X0/1010NPOH3BOHTENLHOCTh ITHJICHOBOR Bet-
BH KacKaja A/ HPOH3BOJACTBA STHJEHA MOLLHO-
ctbio 200 THC. T/ron cocrasasier okoso 7000 KB,
NPON3BOJAHTENbHOCTL (PONHJICHOBOR BETBH, BKJIO-
OKOJIO
43 MBT. OCcHOBHOfl THI 3THJACHOBHX ¥ NDPONHJe-
HOBBIX HCHApHTeNel — KOXKYXOTPyGHHe ammapa-
TH ¢ U-o6pasubiMu TpyGKaMu, nJ/aBaroulei ro-
JIOBKO#, pexe — anmapaThl ¢ BHTHIMH TpyGKaMu.

IIpon3soncTBo. cuHTeTHYecKkOro Kaydyka. B
NPOMKIUIEHHOCTH CHHTE3 KayYyKa NPOH3BOIATCA
noJMMepu3alnefi  HenpeflebHHIX  YrAEBOZOpO-
IOB — MOHOMEDPOB, B KaUeCTBE KOTOPHIX HCHOJb-
sylor O6yTaiHeH (XMBHHHJ), H3OMPeH, H30GYTHJEH,
xJoponpen, ctupoa u Ap. IlpoHssoacTBO MOHO-
MepOB TaKiKe $BJSETCS COCTaBHONW 4acTbio MpoO-
H3BOACTBa Kayuyka. [Ipm npomsBoictse MoHOMeE-
POB B B mpoHecce MOJAYYeHHS MOYTH BCEX BHIOB
CHHTETHYECKOIO Kayuyka TpeGyeTCs HCKYCCTBeH-
Abift X004 JlManasoH TeMmepaTyp OX/aXJAeHUs
npu MPOU3BOACTBE MOHOMepoB OT +7 no —40°C,
NpH MPOM3BOACTBe Kaydyka oT +7 mo —I110°C
(rabn. 1—1), ruanason xonoxonorpe6aenus ot 1
1o 35 MBT.

Ta6anuna [—1

Temnepamyprsie YpoeHu OXAancOeRUs npu npouseodcmse CUHMEMUHECKUX Kay4yKoa

IIpoayRT mpoHsBOJCTBA
CHHTETH3ECKHX KAYYYKOB

oxJiax<ienns, °C

Tewmeparypa XosoauaLHHA areHy

Byranxayuyx

Hsonpenosuft kayuyk (CKH-3)
ByrtanuenoBuii kayuyk (CKID)
Srtuaennponunenosue kaysyke (CKIII,
CKaIIT) :

-—HO; —41; —20; 0; +7;
—25, 0; +7;
—43; —25; —5; +7

Sruller, npomMaeH, npo-
mad, aMMHAaK
IMponan, ammHar
» »
fIponuaen, aMMuak

—25; —7

X ToponpeHOBHE KayuyKh (HaHDHTHI) —40; —20; +7 Ammuag, R12-
Byraauencruposbrue Kayuykd (CKMC) -20; 47 Tponan, aMmmsr
Cunrernueckne. JaTekc (CKC-C) —-20. +7 » »

B OCHOBHOM HpPHMeHAIOT CHCTEMH Hemocpen-
CTBEHHOTO OXJaXKJeHHS KHNAUHM XOJONRJIbHLIM
areHToM, HapAAYy € HHMA HCNOJBL3YIOT . CHCTEMH
C XJaJIOHOCHTeIAMH (X0J0AHAast BOAa, PACTBOPH
XJIODHCTOrO KaJbHHS HJH HATPHA, AHTH(QPH3H).

CxemMa xon010CHaGXeHHA nNPOH3BOACTBa 6y-
THJKayuyKa RpHBeleHa Ha pHC. I—25. MoHomepn

27

(u306yTHNIEH U H3ONpPEeH) COMOJHMEPH3YIOT B MpH=
CYTCTBHHM KaTaJH3aToOpa B CPele HHePTHOro pacrt-
soputeasi npu —100°C ¢ Buieseruem 6oJbIIOTO
KoJmuecTBa Tenaoru. [lpomecc mporekaer B fo-
JUMEpH3aTOPax CreldaJbHOl KOHCTPyKHHH., XO-
JOAUABHBIA AreHT KHMHT B MEXTpy6HOM OPOCT-
panctee annapata npu —110°C. [luxra u”Kkara-
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Pame. 1--25. CxeMa xonom0cHabxeHHs NPOH3BOACTBA  OyTHJKAyuyKa:
1, 2, 3, 4-— rexHOnOrHyeckue anmnapaTnl (HCHAPHUTENH); 5 — NOJHMepH3aTOp; 6, 7 — CTYNEHH HH3KOro H BHICOKOrg

maBJEHHS STHJEHOBOTO KoMIIpeccopa; & — MeXCTymeH4aThifl XONOLHJIbHHK
12 — nepeoxnajuTeNb KHAKOrO 3ITHJAEHA;

9THNeHa; Il — KOHAEHCaTOp-HCHapHTeNb;
14 — KongencaTop nponaHa

JIH3aTOPHBIH PAacTBOP MOCTYMAlOT B MOJHMEPH3a-
Tog JIpeiBapHTEIIbHO OXJaXCHHEIMH 1O —98 n
—93°C.

Jas  noaydenHsa  TemmepaTyphl  KHIIEHHS
—110°C npHMeHAIOT KacKaJHYI0 CXeMy C HCHOJb-
30BaHHEM LEHTPOGEKHLIX XOJOAHJbHHX MAaIIHH.
Xoso[uAbHHIME arenTaMH CJAYXaTt STHJEH H Ipo-
nan. B sTUNeHOBOM UHKJE NPHHATO ABYXCTYNeEH-
gatoe cxkatde. Kunenne srunesa npu —110°C
NPOHCXOJHT B MOJAHMEPH3aTOpPEe H HCHapPUTENAX,
OXJIaXKIAIOWIHX IIHXTY W KaTaJH3aTOPHHH pacrt-
Bop. Konuencupyercst stuien npu —35°C B pe-
3yJbTaTe KHIIEHHA INPONAaHa B HCMapHTesAe-KOH-
nercarope. TemmepaTypa KuneHHSI NpOnasa NpH
9TOM coctaBisier —4]1°C, ata Xe TeMneparypa
NOJJAEPKHBaeTCd B HCHAaPHTeJNsX NpONAHa, TAe
npelBapHTeJdbHO OXJAaxjaores no —30°C mux-
Ta ¥ KaTaJH3aTOPHHHA pactsop. IIponaHOBLIA
UEeHTPOGEeXKHER KOMIDECCOp HMEEeT MPOMeXYTOoU-
Hpifi or6op ¢ m3orepmoir 0°C. Temmepatypa &Ku-
nenus npomaHa 0°C mcnosbayeTes Asid OXJax-
JeHHS 1Mapa STHJICHA B MEXCTYNEHYaTOM  XO0JIO-
AUABHUKE H TenooGMeHHHKe, YCTaHOBJEHHOM Ha
HaTHeTAHHH 3THJEHOBOTO LEHTPOGEXKHOrO KOM-
npeccopa mepel  HCHAPHTEJNEM-KOHIEHCaTOPOM.
KongeHcauns npomana NPOM3BOLHTCS BOJIOM.

3-3a WHPOTH MAHMana3soHa peXHMOB OXJAXK-
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CXaTHs, BHHTOBHlEe aMMHAYHLIE

STHNeHa; 9, 10 — XONOAHNLHHK Hapos
13 — nponaHoBHIl KoMOpeccop:

LeHAs H TOTPeOHOCTH B XOJMOJe B HaHHOA OTpac-

“JM NPOMBILLIEHHOCTH MPHMEHSIT O060pYIOBaHHe

pa3HoO6pasHbIX THIOB: (PECHOBHE, aMMHadHHE
¥ Y[JEeBOJAOPOAHHE HEeHTPOGeXKHHe KOMIpeccop-
Hbie arperaTth, aMMHadHhle NODILIHEBHlE KOMIpec-
CODH OXHOCTYNEeH4aTOT0 H JABYXCTYNeHIaToOro
KOMIIPECCOPH,
KpynHEE  BOjoOXJaxjaloomue abcopOUHOHHEE
GPOMHCTO/NTHEBHE H BOJOAMMHAYHBE XOJOIH/b-
Hble MalllHHH, HCIOB3YIOLIHE BTOPHIHYIO TEJAOTY
IPOH3BOJCTBA.

OcHOBHON THI TemnJOOGMEHHBIX annapaTOB —
KOXyXOTpyOHBle anmapaTel TOPH3OHTAJLHOTO H.
BepTHKaJbHOro THNOB. [Turanue ucnaputeneli xo-
JIOAMJBbHLHIM aT€HTOM OCYLIECTBJISIETCS B OCHOBHOM
qepes mUTalOLHe OTAEJMTENH . JKHAKOCTH, yCTa-
HOBJIeHHBle Haj HcmaputeaaMu. IoamMeprsatoput
HMEIOT ABa KOHCTPYKTHBHHIX HCIONHEHHS, NO3BO-
JSOWHAX NPUMEHATh KAK CHCTeMHB HenoCpenCTBEeH-
HOTO OXJaXXKJeHHS KHNAIHM XOJOIHJBHHIM areH-
TOM, TaK H CHCTeMB OXJa)KIeHHS C MOMOIIbIO
XJ1a JOHOCHUTEJISI.

Tpon3ssopctBo xnopa. Xiop, nosayuaeMnii B
XJIOPHOM MPOHW3BOACTBE, BXOJHT B COCTaB raso-
BO# CMecH, U3 KOTOPOH OH BHINEJSETCH B Pe3yJb-
TaTe (GPaKUHOHHON KOHAEHCAUMH MYTEM OXJMAK-
JeHHS Ha HEeCKOJbKHX TEMNEPaTyPHHIX YDOBHSX.



TemnepaTypa HMXKHEro YPOBHA BSaBHCHT OT XaB-
JeRus rasoBoll cMecH.

Ilps npou3BojacTBe XJ0pa HEAOMYCTHMO MpH-
MeHeHHe AMMHAYHHX CHCTEM HEnocpeACTBEHHOTO
oxJaxJeHus. B skcmiyaTalMm KCNOJB3YIOT XJa-
HOHOCHTeNb, TeMmepatypa Kotopero —40°C. B
KayecTBE OCHOBHOro OOGODYAOBaHHA B YCTaHOBKAX
HIHPOKO NPHMEHSIOT a6COpOUHOHHBIE BOAOAMMH-
ayAHe XOJOAHJbHHE MAIIHHH MPOU3BOAHTENbHO-
ctbio 580 kBT nmpu TeMnepaType KHNeHHS X0JO-
AuJBHOTO arenta —45°C.

B HOBHX npou3BOACTBaX MPHHAATA CTYMeHya-
Tas KOHAEHCAUHs XJOpa npH 6ojiee HU3KHX TeM-
nepaTtypax, cosjlaBaeMuhx (peoHoBofi CcHCTeMOH
HENMOCPeACTBEHHOr0  oxJa)cJeHus. OxjaxneHHe
Begercst Ha AByX (—25 m —60°C) wmam Tpex
(+5, —20, —65°C) TemnepaTypHHX YDOBHSX
KHOeHHA. B skcIslyataunu HAXOLATCA NOPLUIHEBHE
NapOKOMIPECCHOHHHE MAUIHHH — OJXHOCTYNEHYa-
THe, paGoraiomue Ha R22, H Kackagnwe ¢ Hc-
nosab3oBaiHeM R13 B HHXHeEM Kackage.

Has Gonee KpPYNHHX  NOPOW3BOACTB XJopa
(oxkos0 240 THC. T/rOJ) CO3AaHW CHEHAJbHHE
IeHTPOGeKHEE KOMIIPECCODHBe MAaIUHHB MapoK
TXMX-1 u TXMX-2, paboraouse Ha R12, ¢ uso-
repmaMn —25 #- —60°C. XoJsiozonpon3BOAHTEIb-
HOCTb KOMMpeccopa, paGOTaloOulero Ha H30TepMe
—25°C, cocraBaser 1450 kBr. Xoaopompousso-

AHTEJBHOCTh HH3KOTEMNEPATYPHOrO KOMIpeecopa

145 kBr. ITotpe6asiouine XOJOA TEXHOJOTHIECKHE
annaparth, KOHAEHCATODH XJOpa BepTHKaJbHHE,
KOXYXOTPyOHHE, ¢ NoRadell oxnaxjaomedl cpe-
AN B MeXTpy6HOe npocrpaHcTBo. Ilpn npoekTu-
POBaHHH CHCTEMH OXJa’KJeHHS NPHHHMAT Heol-
XO[HMHe MepH AJIsi HCKJIOYeHHs HONajaHHs XJO-
pa BO (ppeOHOBHIHA KOHTYP. )

TpoussoacTeo cmoa U naactmacc. B stoft or-
pac/in XHMHUECKOH NPOMHIULJIEHHOCTH HCKYCCTBeH-
BBl XOJIOJ HCMOJIb3YeTCH B OCHOBHOM JJAS OX-
JaXAeHHs XJaJOHOCHTeNs: XOJOAHOH BOAH (TeM-
nepatypofi o 6°C) auGo pacrBopa XJOPHCTOro
KaJbuus (Temmepatypoii or —5 mo —30°C). B
HEKOTOPHX NPOH3BOACTBAX NPHMEHSIOT OXJaX-
neHue a0 —60°C. :

IMorpe6HocTs B x0M04€ AJSI PasNHUHBIX Tex-
HOJIOTHYECKHX NPOLECCOB MOXKeET GHTb caMofi pas-
HOH, MO3TOMY B 3TOH OTpaC/H NPHMEHSIOT Kak
nopiliHeBbie MaPOKOMMNPECCHOHHBlE MAWIHHH He-
Gosibiofi NPOM3BOIHTENLHOCTH, TAK H KPyNHHE
UeHTPOGEXKHHeE XOJOAH/MbHHe MalHHH., Han6osee
pacnpocTpaHeHHHIMH  XOJIOZHJbHHMH  areHTaMH
aBAsl0TcA QpeoHH. IIIHPOKO MNPHMEHSIOT TakxKe
BOJIOOXJAXJalollHe aGCOPOUHOHHEE GPOMHCTOJH-
THeBHE XOJOAMJbHHE MaWMHH, B Taba, [—2
QIpHBe/IeHO HECKOJIbKO MPUMEPOB HCMOJb30BaHHA
X0J10/1a NIPH NMPOH3BOACTBE MJIaCTMACC,

Ta6nunma 1-2

Tpumenenue x0100a npu npousgodcmse nAGCMMace

ITpoxyxT

XnanoHOCHTEeNb

HauGonee xapakTepHHf THR
TpPHMEHSIEMOTO X OJIOZHNLHOrO
06 OpYAOBaEHS

CrioucTHE NAACTHKH, CTeKjomaac- XoJuojfHas Bofa

THKH H JIHHOJIEYMBl
INosnusTANeHTeped ranaTHas cMoJa
H TIJIEHKA Ha ee OCHOBe
Kap6amuliHbie CMOJIB

g(accon (—5C)
onoxHas Bofa (6°C)

Xonoanas Bona (7—8°C)

(6°C), @peoHOBHE NMOpIIHEBHE MALIHHH, (peo-
HOBHE HEHTPOO €XKHble MAIUHHB
AGcop6unoHHLe 6PIMHCTOJHTHEBHE Ma-
IIHHH

To xe

BuHuaunerar Paccon (—5, —10 8 —30°C) PpeoHoBhe MoplIHEBHE MalUMHB
[lonk6yTunenTepepTanat Xnanouocutens (— 60, ®peoHoBHE JABYXCTYNEHYaTHi€ (BHHTO-
—30°C) . BOA--NOPIIHEBOA KOMIIPECCOp) MaILUMH K
IToHBURUAXJIOPHA XonoxHas Bola (6—7°C, - PpeoHoBbIE MOPIIHEBHE MALIMH B, a6COP6-
ggcél)a)xnenue BO3AyXa 1O LHOHHHE GPOMHCTOJNHTHEBHE MALIMHbBI
BuuBIXJI0OpHI HenocpeacTBenHoe oxaax- OpeoHOBH JABYXH30TEDMHBII HEHTPO-

ZeHHe KHNANEM XOMOAH/Ib-
HuM areHtoM (—33, —5°C)

GexHEi KOMIIDECCOPHHEA arperat
ALIKT 444 .2-1-3, cneuwaabuo pa3pa6o-
TaHHBIA JJ14 - JAHHOTO IPOH3BOACTBA.
IlpousBoAnTeNbHOCTL arperata (cymmap-
Has) 7675 kBt

XonoauabHas yCcTaHOBKA C ABYMs BOZOOX-
NaXKAAOIWHEMH  G6DOMHCTONMTHEBHIMH  arperataMn
ABXA-1000 (puc. I—26) npensasHaueHa Ans
NpPOH3BOJCTBA MOJHAITHJIEHTepedTaNaTHOH CMOJH
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H IOJeHKH. ArperaThl YCTAaHOBJEHH B 3JaHHH Hax
pesepByapoM OxJaxieHHOA BoAH. OnmH H3 arpe-
raToB paGoraeT KPyIJOrOAHYHO, JAPYroi — ABa
Mecsilla B roAy. TenJOHOCHTeJNb — HACHIIIEHHBIA
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Puc. 1—26. Ilnan XONOAMILHOH CTaHUHM AJAS NPOHU3BOACTBA

NJICHKH:

1 — arperat aGcop6unonHsff GpoMucTOAMTHeBHA ABXA-1000;

HOMHOTUCHTepedTaNaTHON CMOJIH @

2— 6agk ana GPOMHCTOrO AMTHS, 3 — DEHTPOGEXKHHSA

Hacoc; 4 — QHUALTP Aasi pacTBOpa GPOMUCTOIO JMTHSA; 5 — Pe3epBHHA BakyyMHEIl Hacoc

nap nasienueM no 0,1 MIla, npexcrasisiomud
co6off MeCTHHEe BTODHUYHHE SHEPropecypcH.
[lotpe6uTenaMu X0J0Aa Ha MNPOH3BOACTBE
mJacTMacC H CMOJ SiBJSIOTCS B OCHOBHOM KOHMH-
IHOHEepH BO3AyXa, a TaKke TeXHOJOrHUecKue am-
fNapaTH pasHo06pasHOro THma, B KOTOPHX IpOTe-
KaloT 3K30TepMHUECKHe npoueccH (BHaenseMas
TENJ0Ta OTBOJHTCH C MOMOWBI0 OXJ4aXKAAOUHX
py6aillex, 3MeeBHKOB JHG60 TPYGHHX Ny4KOB).
PesnnoTexnuyeckas y WHHHAA MPOMBINJEH-
HocTb. [l cucTeM OXJaXKAEHHS 3TOTO MPOU3BOJA-
CTBa XapaKTepHO NPHMEHeHHe XJaJOHOCHTENS —
XOJIOAHOR BOAH TeMnepaTypofl oT 9 go 14°C, ko-
TOpasi MOCTyNaeT Ha OXJaXJeHHe BalblleB, Ka-
JIaHAPOB, Pe3sHHOCMeCHTeNeH ¥ HPYroro TeXHOJIO-
THUecKOTOo OGOPYZOBAHHS, a TaK¥ke HCHOJb3YeTCs
B CHCTEMAaxX KOHJUHHOHHDOBAHHS BO3LYXa NpPOH3-
BOJACTBEHHBIX MNOMellenufi. Pacxox XoJsoxa mno
NpeAnpHsTHIO cocTaBaser or 5,8 mo 17,5 MBr.
Pa6oTa XOJOIH/IBHHX YCTaHOBOK CE30HHAs, B OC-
HOBHOM € Mas 1o oKTa6pb. B ocraabHOA nepuon
TEXHOJIOTHIeCKoe 06OpyJA0oBaHHe OXJaXAAeTcs BO-
JloH C rpajuped, WHOrZAA HYTE€M NOANHTKH BO-
nof Hu3 peku uau Bopoema. Hanbosee xapakrep-
HOH fBJAETCS ONHCaRHAas HHIKE cXeMa paboTH
XOJIOAHJAbLROA cTaHmud. XoJOAHAas BOJA nocryna-

€T C UEHTPAJBHOR XOJOAHJLHOH YCTAHOBKH HOR
‘HamopoM K OTHENbHHM NOTPeGHTEeNAM, pacmolo-
JKEHHBIM B NPOH3BOJACTBEHHHX Kopnycax. Harpe-
Tasi B TEXHOJIOTHUECKOM OOCOPYLOBAaHHH Ha 3—
4°C Boja BO3Bpallaercss B OOWHA pesepByap
oremvienHod Boan. OTTyZa oHa 3abupaeTcss HAco-
CaMH H NOJaeTcs B JieTHee BpeMd roja Ha XoJo-
JMJLHYIO YCTAHOBKY, 'B OCT2JIbHOe BpeMs — Ha
BEHTHJIATOPHYI0 TPajHPHIO IS OXJaXKIeHHS.
OcHoBHOe oGopynoBauue, HauboJee YacTo
NpUMEHseMoe B XOJONUJbHHX YCTaHOBKax pesd-
HOTeXHHUECKOrO NPOH3BOACTBA,— abcopOLUHOHHbBE
GPOMHCTOJNHMTHEBHE MAIIHHHE, AJAS pabOTH KOTO-
PHIX MOXHO HCIIOJIb30BAaTh B KaueCTBe HCTOUHHKZ
SHeprum otonuTedbHHA or6op TILI, He mcnoawbay-
eMBbl B JIeTHee BpeM#l N[O NPSIMOMY Ha3HaueHHIO.
Ias sT0r0 HEOOGXOZMMH ClefyOLIHE YCJOBHS:
MpeBHIIIEHHE DacX0Ja TenJoTh B 3HMHEEe BpeMs
IS OTOIVIEHHS HaJ PacXoioM ee B JieTHee Bpe-
MS IS TOJYYEHHS XO0JI0Ja; HEeCOBNajeHHe OTO-
MUTENbHOTO NMEPHOJa C MepPHOJAOM pPaboTH  XOJo-
 OUJbHOH MalIMHH. DTH- YCJIOBHST  COGIIOAATCR
Han6oJiee NMOJHO AJIL OTPACAH Pe3HHOTeXHHUECKOR
NPOMHUIJIEHHOCTH Ha MPeANpHSITHSX CpelHell #
0XHOH KJMMaTHUECKHX mouoc. BopooxJaaxzaaio-
Was XOJOLHJAbHAR CTAHUHS ¢ GPOMHUCTONHTHEBH~
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Puc. 1—27. [lnan XoJ04u/bHOA CTAaHUHM XOJIOZONPOH3BOAHTENBHOCTBIO 23 MBT ¢ abcop6uuOHHBIME

6POMHCTOJIHTHEBEIME arperaTaMH:

{ — a6copGuUHOHHKA GPOMHCTONHTHeBHA arperat ABXA-2500; 2 — ysea OpHTOTOBJEHHA pPacTBOpa GPOMHCTOrO JIHTHS
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Puc. [—28. Tlaan XOJOXBMLHON CTAHLOMH XOJOAOHNPOH3BOMUTENbHOCTHIO 17,5 MBT ¢ a6copGUHOHHBIMY

OpPOMHCTOJIMTHEBLIMH arperaTaMi:

{ — aBcop6naoHHKRA GpomucTonuTHennil arperat ABXA-2500; // — yaen npuroroBieHHs pacTBOpa GPOMHCTOrO JIHTHH.

111 = pesepBHHI BaKyyMHBbIi Hacoc

Mn arperataMi (puc. I—27) mHa pesunoacGecro-
BOM KOMOHHATe, PachoJOXKEHHOM B KOKHOM pai-
OHe CTPaHHl, HMeeT X0.0J0NPOH3BOAHTENBHOCTb
23 MBT. Bce o60opyaoBaHHe Da3MelleHO Ha OT-
KphTOH nJjoiiafke. KOHTPoab 3a paGOTOR Maluu
BELeTCA U3 OMepaTOpCKOW, pacnoJoKeHHOH pa-
JOM C XOJOAHJBHON YCTaHOBKOM.

XoaoauabHas CTaHUMsA 3aBoja IUHHHOA mpo-

MBILIJIEHHOCTH C pa3MellleHHeM MalliH 3TOro ke
THna B 3faHuH (puc. [—28) umeer xoJogonpous-
BoguTeNbHOCTL 17,5 MBT. ¥3ea. npuroroBienus
pacTBOpa GPOMHCTOrO JHTHS MOXeT OHTb yCTa-
HOBJIGH BHYTPH 3/1aHHs JHOO BbIHECEH 3a €ro npe-
neasl. ITpu pasMeniedun y3na B 3JaHUH  BO3Je
Hero npelyCMaTPHBAIOT MECTHHIH NPUHYAHTE/b-'

- HHE oTcOC, BKJIOUaeMbii B paGoTy HpPH BHIOJ-

3l



HEGHHM OlepalHR NMPHUTrOTOBJEHHs pactBopa 6po-
MHCTOTO JHTHS.

B cpaBHHTeJbHO PEAKHX CJIy4asiX, KOrja npei-
NpHsTHE He pachoJiaraer HeWeBOH HH3KONOTEH-
HHaJbHOM TeNnJOTOH, XOJNOAHJbHHE CTaHIHH 060-
PYLYIOT 3JEKTPONPHBOIHHMH KOMIPECCHOHHBIMH
aMMHAayHHIMH MapmipHamd. B skcmiyaTtanum Haxo-
IATCS PAX XOJOJUJBLHHX YCTAHOBOK C NOPLIHEBH-
MH OJHOCTYNEeHYAaTHIMH aMMHAYHBIMH KOMIIPECCO-
pamMH ONNO3HWTHOrO THma. JlAa oxJaXjeHHs TeX-
HOJIOTHYECKO# BOJAH CJYXKAaT KOXYXOTpPyOHHE HC-
naputeau. TemmepaTypa KHNEGHHS XOJIOJHJbHOrO
areura 0—3°C, TeMmepaTypa BOJAH Ha BXOAe B
anmapaTr B OTAeJbHblE NEPHOAH MOXET AOCTHraTh
16—18°C.

[pu BHGOpe 0GOPYAOBaHHS aMMHAYHOH BOJO-
OXJaXAAILEeH CTAaHIHH W e¢ KOMIIOHOBKH YuH-
THBAIOT OCOGEHHOCTb PaGOTH HCNapHTeded npu
MOBHILIEHHHX TeMNepaTypHHX nepenaiax. Bo us-
Gexxanue 3abpoca KHAKONO aMMHaka BO BCach-
BAIOUIHE MATHCTPaj¥ 3aMOJIHEHHEe HCHapHTeded
X/MaJlareHTOM He AOJIXKHO MpeBHIlAaTh GOOX, Kax-
QB HCHAapUTeJb CHAaGXalOT CYXHM OTHe/uTeqeM
AKHUAKOCTH, 3HAUMTENLHO MORHATHIM OTHOCHTEJbHO
dcnaputens. Ha BHxoje rasoo6pasHoro  xoJo-
JUJABHOTO 4reHTa H3 OTAeNHTeNs KHAKOCTH K
KOMIpeccopaM YCTaHABJAHBAIOT PeryisaTopH AaB-
JeHHA <10 ce6sd», MOALePXKHBAIOIIHE NOCTOSHHOE
JlaBjieHue KHMeHHS B HCNApHTEJARX BO ulbexaHue
3aMep3aHus BOAH B TPYOKax anmapartos.

TpoH3BOACTBO XHMHYECKHX BOJOKOH. OanuM
H3 CaMBiX KPYNHBIX nOTpeGuTesiell X0J0ja B8 XH-
MHYeCKON IIPOMBILIVIEHHOCTH SBJSIETC MPOH3BOA-
CTBO XHMHUECKHX BOJOKOH. [lomaTue exuMuuec-
KHe BOJIOKHa» BKJIOYaeT HCKYCCTBEHHOE BOJIOKHO
(BACKO3HOE, ameTaTHOe W JApP.), NOJyYaeMoe my-
TeM XMMHYeCKOH MepepabOTKH NPHPOXHHX NOJH-
MepoB, B OCHOBHOM HeJJIIOJIO3H, H CHHTETHYECKoe
BOJIOKHO (KanmpoH, HHTPOH, JaBcaH u [Ap.), H3ro-
TOBJIIEMOE M3 Pa3JNYHHX BHAOB CHHTETHYECKHX
no/uMepos (OJMMKANpPOaMH A, NOJHAKPHIOHUTPUA,
noJudTHAeHTepedTasaT 1 Ap.). B nanHo# otpac-
¥ TPHMEHSIOT TOABKO CHCTEMHB OXJAaXKACHHA C
XJ1a JOHOCHTEJAEeM.

Hanbosee xaanoeMKRM noTpebuTeNeM ABJs-
eTCsl NPOM3BOJACTBO INOJHAMHAHBIX BOJIOKOH —
KanpoHa. 3echb XOMOA HCIHOJbL3YIOT Ha HECKOJb-
KHX CTaJAHSX:

$hOpMOBaHHe KHJKH H. IPaHy/JHPOBAHHE CMO-
JIBl [OJIMKaupoaMHia (MOJYYeHHOTO U3 MOHOMepa
KanpoJiakTaMa), rie TpebyeTcs yMsrueHHas BoJa
Temnepatypo#fi okoso 20°C; ’

CYHIKa B CYUIHJbHHX YCTAHOBKax HenpephiB-
HOTO JeficTBHS, KOTOpHIE BKJIOYAlOT OXJaXKAeHHe
asota no 20°C 11 ero OCyUiKH;

CO3/12aHHEe BaKyyMa B TEXHOJIOTHYECKHX afmna-
paTax C MOMOIIBI0 MapO3XKEeKTOPHLIX HACOCOB, KO-
TOpbie HCHOJAB3YIOT OXJAaXAAOIYIO BOAY Temme-
patypoit o 18°C; ‘

$OpMOBaHHe HHTH M3 pacnjaBa € NOMOILBIO
¢uabepH N0 CyXOMy crHocoly, rae Tpebyercsa HC-

OOAbL30OBAHHE OXJaXKJAEHHOTO OGAYBOYHOTO BOSAY«
Xa onpejeJieHHbX apaMeTpos;

NpHeM HHTH Ha MalMHAX (pOPMOBAHHA, BHTH+
rHBaHue, KPy4eHHe, TEKCTYPHPOBaHHe, NePEMOTKa,
COPTHPOBKA, TKauecTBO (Ha 3THX cTajusx Tpely-
eTcsl NOAJepXKaHHE ONpefeseliHOr0 NOCTOSHHOTO
TeMNepaTypHO-BJaXKHOCTHOTO pPeXHMa B IPOH3-
BOJCTBEHHHX fOMeNeHHAX — HHANAs0H TeMimepa-
Typ ot 17 mo 22°C, oTHOCHTeJbHAsl BJ2XKHOCTb OT
45 no 62%).

Oxaaxnaenne zo 18—20°C ymMsirueHHOE BOAH
HJIH KOHJEHCaTa, NPHMEHSEMHX B TEXHOJOrHyec-
KOM fnpollecce, NPOH3BOAMTCA B anmapaTtax mJac-
THHYAaTOrO THNA XOJONHOA BOXOA TemmepaTypo#l
3—7°C, nocrynawmmeli ¢ X0J0AUJIbHOR yCTaHOB-
ki, OxJaxkeHue a3oTa BeleTCs] O OXHOKOHTYP-
HOM cXeMe B KOXYXOTPYOHHX Teno0OMeHHHKAX.
I8 npHroToBJEHHA BO3LyXa HYXKHHX napaMer-
pOB, MOCTyHalOMEero B MPOH3BOJACTBEHHHE MEXH,

_HCNOJb3YIOT «KOHIRUHOHEPH, KyAa [NOA3eTcs XO-
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Joanas Bojaa temnepatypohi 3—7°C. Ecs TpeGy-
€TCi NOAJEePKHBATh B MOMeIleHHH -TeMnepaTypy
#e Bume 17°C u snaxuocts 45%, Bosayx mocae
KOHAHMIHOHEPOB  JONOJIHMTEJBHO OXJaXKJA3l0T B
BO3LYXOOXJaJHTeNsX, KyJda NOLAETCA pacTBOp
XJIODHCTOTO HaTPH# Temmepatypoi —1°C,

BTopuM KpymHBIM MOTpeGHTENEM XOJO0JAA - fiB-
JAI0TCA  NPOH3BOACTBA NOJHI(HDHHX BOJOKOH
(nascan). Xs1a70HOCHTeJIeM CJIYXKHT BOZa Temne-
parypoii 6—8°C, KoTOpas nocTynaerT Ha OXJax-
Nenne OOAYBOYHOTO BO3AyXa mpn (QopMoBaHHA
HHTeH H HCHOJb3yeTcsl AJIA NMOAJKEPXKaHUS Tpebye-
MBHIX NapaMeTpPoB BO3AyXa B MPOH3BOACTBEHHHIX
noMellleHHaX. B oTyHyHe OT NPOM3BOACTB [OJH-
aMHAHBIX H NOJH3(HPHBIX BOJIOKOH, rJie XJajo-
HOCHTeJIeM B OCHOBHOM CJIYXKHMT BOZIA, NPOH3BOA-
CTBA BHCKO3HOTO BOJIOKHAa HCIOJB3YIOT paccod
TeMnepartypolt —5-+—10°C.

HckyccTBeHHEH XOMOZ HCMOJL3YETCS NPaKTH-
Yyecky Ha BCeX, CTafHAX TeXHOJIOTHYECKOro mHpo-
mecca MOJIyYeHHs BHCKO3H:

cynb¢HAHPOBAHHE HIEJIOYHOR LE/UTIOJNO3H. DTa
CTajHs Npolecca MPOTeKaeT B CHEUHAJbHHX pe-
aKTOpax OUpH moCTOsHHOA TeMnepatype 18—20°C
¢ BHJeJeHHEM TEMJOTH peaKlud, KOTopas OTBO-
JOHTCS XOJIOXHHM PacTBODOM, HHPKYMHPYIOLIUM 8
py6amkax peaxropa. Ha stofi xe cramsa mpo-
Hecca HCMOJAB3YIOT HCKYCCTBEHHHH XOJOJ AAs OX-
naxpenus jgo 4°C ymsardeHHodl BoAw, AoGaBise-
MOf B TeXHOJIOTHUECKYIO MaccCy, KOTOPYIO 3arpy-
KalOT B PEaKTop;

pacTBOpeHHe MOJYBHCKO3H., Ha arty craguio
npouecca npuxoxarcs 50% Bcex saTpaT Xoaona
Ha BHpPaGOTKY eJHHHIN HPOAYKHHH. 3Jechb NpH-
MEHSIOT annapaThl PA3NHYHHX BHAOB: KOKYXO-
TpyGHBE, €MKOCTHHE C BHENIHHMH H BHYTDEHHH
MH OXJaXJAAOIMHMKH py6GallkaME u IAP.; :

o6paGotka BHCKO3H. Ha 3Tofi cragum mpomec-
ca TeMmepaTypy BO3AyXa B HPOH3BOJACTBEHHHX
ngg«émeﬂaxx OOAAEPKHBAIOT Ha ypoBHe 16—
18°C. )
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Pre. 1—29. I1nan XoN0MH/IBHOM CTaHUHMH C LEeHTPOGeXHbIMH Kommnpeccopamd TXMB-8000:
| — MallHHa XOJOAHJAbHAS BopfooxnaXpaomas TXMB-8000-2; I/ - pecusep; [/l — ocymarenn; IV — Hacoc BaKyym-

AnH; V — arperar KOMIPECCOPHO-KOHHLEHCETOPHBIR

IlpuroroBaeHHe XONOAHOR BOAKL IJsi KOHIHMIH-
OHEPOB OCYILIeCTBJASIOT [0 ABYXKOHTYPHOH cxeme
¢ momowsi0 paccosa. OGh9HO B OmpOIECCE MmOJy-
JeHHS] BHCKO3H HCIOJb3YIOT BOAHHIA pacTBOp
XJIODHCTOTO HATpHS, peke —XJOPHCTOTO KaJjiblUHA.

IToTpe6HoCTh B X0J0fe KPYHHHX KOMOGHHATOB
CHHTeTHUECKOTO BOJIOKHA jxocturaer 35—58 MBrT
(30—50 I'kaafu).

Ha panee 3anpoekTUPOBAHHHX NMPOH3BOACTBAX
OTPaC/iH SKCIJAYaTHPYIOTCH B OCHOBHOM 9SJIEKTPO-
IpHBOJHBIE aMMHAUHHeE NapPOKOMIIPECCHOHHHE Ma-
UIHHB: IeHTPOOeXHHEe H NOPIIHEBHE OIMIIO3HTHO-
ro Tana. B kawectBe HcnapuTesefi HCMOJAb3YWOT
KOXYXOTPYOHble anmmapaThl TOPH3OHTaJbHOTO H
BEPTHKAJbHOTO 'THIOB, . NaHeJbHHE HCNAPHTENH
1JIs1 noJlydeHHs1 Bogu no 3°C, :

[IpuMeHeHHe KPYNHHX XOJOJAMJBHHX YCTaHO-
BOK, COAepXKaliux G6OJbHIOe KOJHYECTBO  XOJIO-
IHJBHOTO areHT3 y PpacnoJOXKeHHHIX, KaK NpaBH-
J0, B YyepTe FOPOACKOH 3aCTPOAKH, a TaKkKe 3Has
qHTe/IbHOE CKOMNJIEHHe NepcoHasa B MPOH3BOACT-
BeHHBIX LeXaX JHKTYIOT TpeGOBaHRme nepeBoja
CHCTEM XOJIOAOCHaOXXeHHsl Ha (e30macHHE X0Jo-
JUJIbHbIE areHTHL

Ha XoJ0mubHBIX CTaHUHSAX, BBOOHMBIX B 9KC-
NAyaTalrio 3a MOoCJAefHHEe OB, HCNOJb3YIOTCH
(peoHOBHIe NEHTPOOEXHEE KOMIPECCOPHHE arpe-
rathl, [Ilupoko BHeAPSAIOTCA ClieNHaJbHO paspa-
6oTanHBle AJI JaHHOHW OTPAC/H MPOMBIULJICHHOCTH
mMaumman tHana TXM®-8000 (puc. [—29) ¢ enu-
HHYHOH npou3BoAHTesbHOCTRIO 9300 KBT.

Kpucrannusanus coseii u3 pacrsopos. Hckyc-
CTBEHHHH XOJIOX NPHMEHSIOT AJS BhiIENEHHS Cep-
HOKHCJIOFO HaTpHus 1jayGepoBOf COJIH OyTeM OX-
JNaxJeHHs pacTsopa o —b5°C B OTBOAa TemJao-
Th KpHuCTaJiH3auuu. Pacxon xonosa Ha 1 wm?

pacrsopa, coaepxawmero o 300 kr raay6eposofl |

2—7908

COJH, COCTaBJAsfeT .C Y4eTOM HOTePh OKOJIO
125 MJx. KpynHefimre#i ycranoBko#i no ao6uiue
rjay6epoBofi COJH M3 HAaTypaJbHOIO MOPCKOro
pacTBOpa siBJsieTCH KOMILJIEKC 3aBOJOB Ha Oepe-
ry Kacnufickoro mMops. B skcnayaTamue HaxomZHT- -
csi XOJOLHJ/IbHAS CTAHLHA ¢ aMMHAaYHBIMH LEeHTPO-
GEXHBIMH KOMIIPECCOPHLIMH arperataMu H KOH-
IEHCATOPaMH, OXJIaXKAAeMhIMH MOPCKON BOAOM.

IlponseoncTBo u 06paGorka (OTOKHHOMNEHKH.
Tlps npouspoictBe H 06paboTKe (GOTOKHHONUIEH-
KH HCKYCCTBEHHOE OXJaXKIEHHe NPHMEHSIOT B OT-
Je/MbHLIX TEXHOJOTHYECKHX ONEepaumsiX, a TaKkXeB
CHCTEMaX KOHAHUHOHHDOBAaHHS BO3AyXa MpOHU3-
BOJACTBEHHHIX MOMELUIeHH.

B macrosilee BpeMsl OCHOBHEIMH MOTpeGHTE/IfA-
MH XoJoJa fIBAAIOTCA: (POTONa6OpaTOPHH C NOT-
pebHoctbio B xon0f%e fo 120 KBT; cknanckue mo-
MellleHHs] A/ XPaHeHHs MJIEHKH ¢ HOTPeGHOCTBIO
B xono1e 815 kKBT; mexu o6paboTKH NJEHKH, HC-
NOJb3YIOLIHe OXJaXAAOWUA  TEXHOJOTHYECKHI
pacTBOp HPH NpPOsAB/EHHH NJEHKH, c noTpeGHo-
cThi0 B Xoa04e no 580 kBT. Bce mepeancaenHHe
noTpeGUTENN HCOOJb3YIOT BOLY TeMmnepartypod
7°C. TexuoJioruueckuit pacTBOp IV HeXoB 06Da-
GOTKA NJIEHKH OXJaXA2I0T B BOXO-BOASHHX Ten-

. TOOGMEHHHKAX, N0JaBas XOJOAHYIO BOLY B TPYG-
HOe MpOCTPaHCTBO anmapatoB. Cnenmu¢puka mpous-
BOACTB, 3aHATHX 00pabOTKOA NJeHKH, CBs3a-
Ha ¢ HeoGXOIHMOCTHIO MNpHMeHeHHs Ge30macHoro
xonopuiabHoro arenta. OcHOBHOE XO0JIOZHJbHOE
06OpyLOBaHHE — BONOOXJAaXIAKWIAE 3JIEKTPO-
NPHBOAHBIE MAIUMHB C NMOPUIHEBHIMH X BHHTOBH-
MH KOoMIOpeccopamu, paboTaiolluMu Ha R22,

TpousBoacTBenHble 06beIHHEHNHA, OPOH3BOAA-
[MAe KHHONJEHKY, fIBASIOTCS KPYNHBIMH NOTpelH-
TJSIMH HCKYCCTBEHHOro- xosofa. [TorpeGHocTh B
xoaone gocturaer 35 MBt (30 I'kan/u). Ocmos-
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Puc. 1—30. ®epmentaTop o6veMoM 63 M3:

PI00

A — a0k, 6 — Bxon Bosayxa B BapGorep; B — Buixon Bosayxa; I' — Bxoa nutatennnofl cpenw; J — BXOA [OCEBHOrg
marepnana; E — pxon oxaaxpawowed sount B pybaiuky; JK — BhIXOA oxJaxaalouiedi Boasl W3 pyGauiku; H — Bxon
OxXJaxiaoled BOAB B TemnooOMeHHHK (3MeeBHK); K — BHIXOL OXJaxAaioulell BoAbl H3 Tena00OMeHHHKa

HOe XOJIOAWJbHOE OOOpYyAOBaHME — aMMHayHBlE
apOKOMIPECCHOHHHE MAIUHHBL, OXJa<jalollue
xanagoHocutesb, TpeGyeMble TeMuepaTypsl XJano-
HocuTenst or +5 o —23° B skcnayartauum Ha-
XOMATCA aMMHAUYHBle KOMIIPECCOPHl ONMO3HTHOrO
THHA OJHO- H ABYXCTYIEHUYATOr0 CXAaTHS W aMMH-
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auHble UEHTPOGeKHble KOMIIPECCOpPHBIE arperartsl.
IpousBopcTBO (hapMaueBTHUECKHX mpemapa-

T0B. B NPOU3IBOACTBE XHMHKO-QJapMaL[eBTH‘IECKﬁX

fipenapaToB, BHTAMHHOB K aHTHOHOTHKOB HCKYC-
CTBEHHOE OXJaXJAeHHEe HBJSIETCH OJHHM H3 OCHOB-
HbIX 3BEHbEB TEXHOJIOTHYecKoro mpouecca. K Ha-



nbonee KpynHHM noTpeGHTENAM XO0JOLAa OTHOCHT-
csl NpOM3BOACTBO aHTHOHOTHROB. [Ipomecc moay-
qeHHA aHTHOHOTHKOB TPeOYeT HEnpPepLIBHOTO H
PaBHOMEDHOTO MHOJNEPKAHHA OMpeleJEeHHOX TeM-
nepatypsl Bo BceM o6Gbeme HCXOAHOH OHOJIOrH-
yecKoH MaccH. Ilpouecc mporekaet B chelHalb-
HBlX anmapaTtax — ¢QepMeHTaTopax (puc. [—30).
Ilns oTBoAA TensOTH, BHfessieMOfi NPOLYKTOM B
TEXHOJIOTHYECKOM Ipolecce, annapat CHabxeH
py6aiikol ¥ 3MeeBHKaMH, PasMellEeHHbBIMH BHYTPH
anmapaTa [o Bced ero BHICOTE, B KOTOPHX LHD-
KYJHDYeT oxJlaxAalomas Boja.

3arpyxaemas B annapar GuoJsioruyeckast Mac-
ca nepeMelIHBAaeTC§ MEXaHHYeCKOH MeIlaJKoOR ¢
snekrponpusofoM. CHH3y B annapat #OAaercd
BO3yX, KOTODHH 6apO6OTHDYeT depe3 TeXHOJOrH-
9eCKyl0 Maccy, obecneurBas XKH3HeIeATeJbHOCTh
6uooprannamoB. TemmepaTypa oxJaaxniaiwulef Bo-
JHl, nojaBaeMoR B ammapat, He npesniliaer 10°C.
TloTpeGHocTs B XOs10fe (MO XOJIOZHOH BOZe) Ha
3aBOJax JAJA NPOM3BOACTBa aHTHOHOTHKOB AOCTH-
raer 12—35 MBr. IToMuMO X0/0IHOH BOAH B
MPOH3BOACTBE AHTHOHOTHKOB HCIOJbL3YIOT XOJOJA-
Hble paccoJn TemnepaTypoii —10--—15°C. Iort-
pe6HOCTb B XOJIOAE IO DAacCOJbHOMY OXJaxKJe-
auio gocturaer 6—8 MBT. C moMombio paccosos
(BomHHE pacTBOPH XJOPHCTQrO HATPHUA HJH Ka-
JHust) OXJAXKJAAloT pasjiiuHbie TEXHOJOTHYECKHE
pacrBopH. OxJaxjeHue BeleTcs B OCHOBHOM B
TemI006MeHHHKAaX MJAaCTHHYATOrO THMA.

OcHOBHOfi BHA XOJOAHJBHOTO 0GOPYZIOBaHUS
Ha COBPeMeHHBIX 3aBOJaX, NPOU3BOAAIIHX AHTH-
GHOTHKH,— KPYNHEIE [EHTPOGEXKHEE KOMIPeccop-
Hple MalldHbl, paborailomue Ha R12.

Haxoxsmueca B 3sKcnayaTallid paHee 3ampo-
eKTHPOBAHHHE XOJOAHWJbHBE CTaHHHH paboTaioT,
KaK NPaBHJIO, Ha aMMHa4HBIX NOPHIHEBHX KOM-
npeccopax onnosuTHoro TtHma. Ocobue yCAOBHSA
TeXHOJIOTHH, TpeOyloline HEeNpephHIBHOM KpYyrJo-
roguuHod paboTH XOJOIMJbHBIX CTaHIMA, NPHBO-
IAT K Heo6XOAMMOCTH NpeLyCMaTpUBaTh 006si3a-
TeJbHHIl pe3epB OCHOBHOTO OGOPYHOBAHHA,

[Ipn npousBOLCTBe BHTAMHHOB M XHMHKO-(ap-
MaleBTHYeCKHX [PenapaToB X0JOJ HCIOJb3yercs
B MeHbUIHX MacliTa6ax, HO TpeGyeMbie TeMnepa-
Typw cocraBisioT o1 +7 mo —70°C. Xomono-
IPOH3BOAKTEJBLHOCTh KOJEGJEeTCs OT HECKOJbKHX
IeCsiTKOB KHJOBAaTT NpH  TeMnepartype —50--
~+—70°C 10 HECKOJBKHX THICSY
TeMneparype +7--—30°C. OcHOBHOe X0JIOIMJIb-
Hoe 0o60pynZOBaHHe — (peoHoBHE
YaThle H KacKaJHble MalWHHH. C XOJOANJIBHOR yc-
TaHOBKH B TeXHOJIOIHYEeCKHE annmapaTs! mOCTynaet
XJIaROHOCHTENb (PacCOJIBl, PacTBOP 3ITHJIEHIVIHKO-
a) Ttemmeparypoli mo —50°C u R30 Temneparty-
por no —60°C. ) .

[IpoussoacTB0 GHOXMMHYECKHX [MpPenapaTos.
OCHOBHBIMH OTpacisiMM GHOXMMHYECKHX MPOH3-
BOACTB, B KOTODHX HPHMEHSIOT HCKYCCTBEHHHA
XOJIOK, fIBJAAIOTCS CJeAYIOLIHe: IPOH3BOACTBO GeJ-
KOBO-BHTAMHHHBIX KoHLeHTpatoB (BBK), moay-

P

KHJ/JOBATT MpH .

IBYXCTynet-

4aeMBIX IyTeM Cndte3a CMeCH XHAKHX mapadu-
HOB He(pTH M MHReDaJbHHX COJiedl CO CHenHasdb-
HOA KyJAbTYpo# APOXKed W MAYUIKX B KauecTne
106aBOK K KOPMY CKOTY; MPOH3BOACTBO JH3H-
Ha — aMHHOKHCJOTH, N0GaBJisieMO#i B KOpM JUIst
YJAYUIIEHHS €ro  yCBOSIEMOCTH, HPOH3BOJCTBO
CPeACTB 3aIUUTH PACTeHHH; NPOH3BOACTBO (ep-
MEHTOB, NpeNapaToB, INPHMeHeMHX B CaMHX
pPasnuYHEX 06JacTAX ODOMEILIEHHOCTH (KOXKe-
BeHHast MNPOMHIUIJIEHHOCTb, MPOU3BOACTBO  COXH,
POU3BOLCTBO COKOB H JP.). '
IMorpe6uocTH B X0JI04e BechbMa 3HAUMTEbHH.
Tak, 1 T mpopyuenta B NPOH3BOACTBE G6EJKOBO-
BUTAMHHHBIX KOHIEHTPAaTOB BHAesser 10 16 [JIx
TEIJIOTH, B NMPOU3BOACTBEe nuauHa—a0 54,5 [Lx.
Ipn momHocTH 3aBofoB 240 THC. T/rox Oedko-
BO-BHTAMHMHHBIX KOHIeHTpaToB M 60 THC. T/roa
JH3MHA NOTPe6HOCTL B XOJ0jJe H3Mepsiercsl Je-
CATKAMH THICSTY KHJIOBATT. )
Temmepatypa peakuuH, nporekamouiei B TeXHO-
JIOTHYeCKHX anmapartax (¢epMenTaTopax), cocra-
Baser 36—37°C. [las Ttepmocrabuiusauus dep-
MEHTAaTOPOB HCHOJb3YIOT OXJaxkjalolue pybai-
KH ¥ BCTDPOGHHBIE 3MeeBHKM, KyAa MOJAaeTcsl OX-
Aaxjamollas Boja. YacTb BeiedseMoli NpH pe-
aKIKH TEIJOTH OTBORHTCS C MOJ3aBaeMBIM B all-
napar Bo3jyxoM. B 3uMHee u mepexoguoe Bpems
rojla BOJa Ha OXJIAXJEHHe anmapaTtoB MNOCTYHa-
eT C rpajHupeH, B JeTHee BpeMsi JJs COXpPaHeHHS
HOMHHAJIbHOA NPOH3BOIHTENBHOCTH  aNNapaToB
Tpe6yeTcs: nojaya BObl, OXJaXKIEHHOR ¢ MOMO-
HIbI0 XOJOJHJbHBIX ycTaHOBOK. Heo6xoanmas
TeMnepatypa Boian 12—16°C. Hdast TepMocrabu-
/MH3anAd (QepMeHTaTOpPOB paspafoTaHa CHCTeMa
OXJIaxKJeHHS C HCHOJB30BAHHEM TEIIOBHIX TPYS B
KayecTBe BCTPOEHHOrO B anmapaTt TemjaooOMeH-
Huka [14].
" BayTpenuuf#t o6beM TPY0 3amOJIHEH XOJOIHJb-
HHIM areHTOM, KOTODHIH KHMHT B pafouelt 30He
tepmenTaTopa, oT6Upasi TEIJIOTY DeaKUHH, H 3a-
TEM KOHJEHCHpYeTC B HCHapuTesie XOJOXUJbHOR
MalMHB, OTAaBas TENmJOTY KOHAEHCAIMU KHMs-
tleMy XOJOJHJbLHOMY aresTy XOJOHHJbHOH Ma-
iiypbl, PepMeHTATOPBl TAKOTO THNA SKCIJIYaTH-
PyIOTCSl H2 OQHOM H3 XHMHYECKHX 3aBOJAOB. B ka-
4ecTBe XOJOIHJIPHOH MAINHHBI HCIOAL3YEeTCH Ma-
IIHHA € KOMIPECCOPOM LOPUIHEBOro THNA, pabo-
rafowasgs Ha R22. XoJOIMJBHBIM areHTOM, 3amMoJ-
ASIOWKM TemNoBble TPYSL, Takke CAYXHT R22.
OcHOBHOW THI XOJOAHJBHOTO OGOPYROBAHUS RS
MPUrOTOBJIEHHST XOJOZHOH BOJAL Ha MHKpo6HOJO-
FHYeCKHX NPOH3BOACTBAX — TEIVIOHCHOJb3YIOLIHE
6poMucTOJINTHEBBE MAUIHHH M (pPEOHOBHIE IEHT-
poGexHble KOMIIPECCOpHHE arperarthl

CNUCOK HCNOJIb30BAHHOH
JINTEPATYPbI

1. Boxos A. B, Kaanunse H. M. Xonognan-
Hoe MAallHHOCTPOeHHe.— XHMHUECKOe H HedTAHOE
mMaiupHOcTpoeHne, 1972, Ne 12, ¢, 25—29,



2. boakos A. B., Kaanune H. M. Texnuueckuft
fporpecc B XOJOAHJBHOM MAUIHHOCTPOEGHHH.—
XonoguanHas Texuuka, 1972, Ne7, ¢. 5—10.

3. beikos A. B., Kaanune H. M. Passutue xo-
Jaozuabioro MamuHocTpoenuss B CCCP.— Xouo-
JAUJbHAA TexHuKa, 1975, Ne 8, c. 25—34,

4. boikos A. B. Ilytu mnosbiuednss sddeKTus-
HOCTH XOJOJUJbHBIX MAlluH.— XOJOAUJbHAA TeX-
aHKa, 1979, Ne 1, c. 25—28.

5. bukos A. B., Kaanune H. M. 06 adpdex-
THBHOCTH TePMOAHHAMHUYECKHX LHKJ/OB Ha Heaseo-
TPONHBHIX CMeCSX XJaJareHToB,— XOJIOAH/bHAS
Texnuka, 1980, Ne 12, ¢. 11—20.

6. boikos A. B. 3anaud XOJIOAH/IBHOrO MailiH-
HOCTPOEHUA MO SKOHOMHH SHEPreTHUECKHX, MaTe-
pHAJBHBIX ¥ TPYAOBHX pecypcoB.— XoJiOXHJAbHas
Texuuka, 1983, Ne 4, c. 2—7.

7. bepaun M. A., Topewenxoe B. ., Boa-
xoe H. II. TlepepaboTka HedTAHHX H IPAPOAHBIX
rasoB.— M.: Xmmus, 1981, 237 ¢.

8. Bacuaves P. A. O npuMeHeHHH TemJOHC-
TOJb3YIOIHX XOJAOAHJIbHHX MALIHH AJS NOBHILIE-
HaA 9 (HEeKTHBHOCTH XJafoCHalXKeHHs rasonepe-
pabartuBaiownx 3aBojoB.— M.: BHHH3rasnpowm,
1982 (PedepartuBuas ungpopmanus, [asosas npo-
muitsiessocts. Cep. «IloaroroBka u mepepaGor-
Ka rasa u rasoBoro KonjeHcaras, Ne 8).—83 c.

9. Tozoauna T. B., Kporkos B. H. YcranoBka
¢ UUpKyJsinded KHAKOTQ NMEPEOX/IAXKAEHHOTO aM-
MHaKa Ha HedTenepepabaTHBalomeM 3aBOje.—
XomonuabHas TexHuka, 1964, Ne2, c¢. 14—17.

10. Tozoauna T. B., ®Pomur A. H. IlpuMene-
HHe HH3KOTEMNEPATYPHHX XOJOAHJBHHX YCTaHO-
BOK B [POMBIULJIEHHOCTH.— XOJCAHNbHESA TeXHH-
Ka, 1974, Ne 1, c. 19—23.

11. I'oeoauna T. B., Pomanosa T. A., I'onuy-
. Ko B. B. Ce6ecTonMOCTh TIPOM3BOACTBA  XOJO-
Ia.— XoJoauJabHas TexHuka, 1976, Ne3, ¢. 7—
11. .
12. T'ydxos C. ®., Benvamunosuy 0. A., Odu-
wapus . 3. O paunoHa/bHHX 06JacTsaxX NpHMe-
HeHHSl Pa3NHYHBIX TEXHOJOTHYECKHX CXeM TPaHC-

nopTa GOJbIIAX 06bEMOB  OPHPOLHOIO rasa.—
Crpontennctso  TpyGonposodcs, 1970, Ne3,
¢ 13—15.

13. Heanyos O. M., Hsotipuc A. 1. Husko-
TeMnepaTypHue Tpy6Gonposoan.— M.: Heapa,
1980.—342.

‘'THYECKHE MNOKasaTenau

14. Kapnos A. M., Koprees A. JI. Bricokost-
(eKTHBHBIE TemIONepeRaloltie YCTPOACTBA H HX
ACNOJIb30BaHHE B CHCTEMAX OXJIaXKAEHHS H TEPMO-
i'rBaﬁumaaunn.-—M.: IaaBmukpoGuonpom, 1978,—

c.

15. Kupnuinuxos II. A., Bepecnes B..B., Io-
nosa JI. M. Anp60M TEXHOJOFHYECKHX CXE€M OcC-
HOBHHX NPOM3BOACTB NPOMKLIJIEHHOCTH CHHTETH-
ueckoro Kayuyka. JI.: Xumus, JlenHHrpaacKoe oT-
Jeqaenue, 1976.— 128 c. .

16. Hecsuyrud A. A., Kabakos A. H., Makcu-
meriko B. O. Bu60op nOBEPXHOCTH KOHAEHCATOPOB
BO3AYIUHOTO OXJaXJEHHS NPOMBIIIEHHBIX XO0JO-
JHJbHHX yCTaHOBOK.— XOJOAMTbHAS  TeXHHKa,
1979, Ne 2, ¢. 12—14. )

17. Ouucrka BOSRYIIHBIX BHIOPOCOB B MPOH3-
BoxcTBe aHTH6HOTHKOB [I'. M. Bpasepman, C. A,
Pu6axos, H. @. Tumenko, JI. 1. Dxeapcon],—
Xnﬁuxtﬁbapmaueamqecxuﬁ KypHaa 1983, Ne 2,
c. 41—43.

18. Oduwapus I'. 3., Haoros H. H. duepre-
YCTAHOBOK  OXJaXACHHA .
rasa [0 TeMmnepatyps rpynra.— [asosas mpo-
MblIeHHoCTs, 1980, Ne 12, c. 15—17.

19. Masr0e P. B. XoaoaunbHoe MaUmIHHOCTPO-
€HHe Ha cayX6e 60sbWOH XUMHH,— XOJOAUAbHAS
TeXHHKa, 1965, Ne 1, c. 1—4,

20. CHull T1—90—81. TIpoH3BOLCTBERHRE
3aHHS] NPOMHILJIEHHHX npeanpuaTHi— M.: oc-
crpofi CCCP, 1982.— c. 24.

21. Tenaopusudeckue oCHOBHI MOJYUeHHS HC-
KycCTBeHHOro xosioaa.  CopaBouHHK/MOX  pen.
A. B. BukoBa.— M.: Jlerkas u nuiuesas mpo-

_ MblluJeHHoCcTh, 1980.—230 c.

22. PesyabTaTel TeNJIOTeXHHUECKHX HCHHTABHIA
a6CoOpONHOHHHX BOJZOAMMHAYHHX XOJOAHJBHEX
CT2HIHA arperaToB CHHTe3a dMMHAKa KpYmHOH
nporssoauTensaoctd [B. M. Typeukus, 1. H. Xa-
pas, T. A. Stuosckuii, A. 9. Uabnn).— XoJoaus-
Has TexHHKa, 1981, Nv 1, c. 16—18. '

23. Xoaoourvnsie komnpeccopr. CnpaBoyHHK/
fnon pen. A. B. Bukosa.— M.: Jlerkas # nume-
Basi IPOMHILLIEHHOCTD, 1981, 278 c.

24. Xoa0Qunvnpie Mamuub. ChnpaBoyHHR/mOZL
pen. A. B. Bukosa.— M.: Jlerkas u unumesas
OPOMBILIEHHOCTD, 1982, 222 c.



FJNABA 11

NMPUMEHEHME XOJIODA B MAINHHOCTPOEHHUH
U METAJUIYPIHHU

OG6pa6otka craneii xoaonoM. [Ipr HH3KOTEM-
nepaTypHofi TepMHUYecKOH 06paboTKe CraJed -Tpe-
6yeTcsi OCYLIECTBJATh OXJaxJAeHHe JOo TeMmmepa-
1yp —30-+-—120°C. Tpadukn TepmuueckoR oG-
pa6GOTKH CTaJbHOTO HHCTPYMEHTa MPUBENEHH Ha
puc. II—1, Tlpn paspaGoTke TeXHOJOTHH CJEAY-
eT YYHTHBAaTb (B KPYNHOCEDHHHOM MPOH3BOJACT-
Be) TpeGOBaHHS, BHIBHTaeMHE CO CTOPOHH Me-
TaJJIOBEJEHHS, M TEXHHKO-9KOHOMHUECKHE CO00-
paxXeHHs, CBSI3aHHble C MPONECCOM OXJaXXIeHHS.
CKOpOCTb OXJiaxKJAeHHs OOLIYHO He HMeeT cylle-
CTBEHHOTO 3HAUEeHMs, OJHAKO B HEKOTOPHX CJay-
yasix OpH CJHMIIKOM GLICTPOM OXJiaXK/€HHH B H3-
JeJSiX  CJOXKHOH KOH(HTypauu¥ MOTyT CoXpa-
HATBCA OCTATOUHBIE HANpPSKEHHS.

B 3aBHCHMOCTH OT TMPUHATON KOHEWUHOH TeM-
nepaTypH OXJaxKJAeHHS, KOJHUeCTBA OTBOXHMON

TENJIOTH, CHelHdHKH BeleHHS TeXHOJOrHIeCKOro
mpomecca, a Takke OT MECTHBIX YCJOBHH HpHMe-
HSIOT Pa3/HYHble METOJb H HCTOYHHKH OXJaxIe-
HHs. B BepxHeM HHTepBaJe TeMIEPaTyp MOXKHO
HCMOMBb30BATh  NapPOKOMIPECCHOHHEIE — MallHHH
NBYXCTYNeHYaToro cxatus #Ha R22 (mo —60°C)
¥ Kackainele Mammuael  Ha R22 wu RI13 (no
—80°C), paboTammye Ha XOJOIUJIbHHE KaMmephl
viaH WKadsl. JIOCTOMHCTBOM TaKOro pelleHHsS siB-
JISIeTC HCIOJb30BaHHe CepHiAHOro o06opynoBa-
HHS. o .

B uuxkHeM HHTepBaJse Temneparyp xo —120°C,
a Takxe npH GOJbIIAX NEPHOAHYECKHX pacxofax
X002 HAaXOIMT INHPOKOE NPHMEHEHHe OXJaxie-
HUE C NOMOIIBI0 XKHIKOTO azora. Mazenne norpy-
®KaloT B A30THYIO BaHHY JH6o NOMEMaloT B 3aK-
PHTYIO KaMepy, OXJaxKJIaeMylo XHIKHM a30TOM.
B_nepBoM ciayuae MOTYT GHITb JOCTHTHYTH Hau-
Goslee HHM3Kas TeMmepaTypa H GOJbHIas CKOPOCTb
OXJaXKAeHHs. A3OTHYI0O BaHHY, BLIIOJHEHHYIO 3
KOPPO3HGHHO-CTOHKOH CTaJM, 3aKM0YAlOT B KO-
KYX 43 TelJoBOH H30JALUHMH CO CHEMHOH Temso-
u30JupoBanHOR Kpbllmikofi: Kamepa ans  oxJaax-
NeHus W3jeNus KHAKAM a30TOM [OKasaHa Ha
puc. [1—2. K HapyxHOfi NOBEpXHOCTH KaMepHl
NpHBapeH 3MeeBHK, 4epe3 KOTOPHIl MpOTEKaeT
ucnapsioouniics KHIKHA a30T, NOCTynawuUui u3
cocyna [mwapa. [lpe TemnepaTypax He HHXKe
—75°C u HebOJbUINX TENMJOBHIX Harpyskax HpH-
MEHSIIOT TaKXe OXJaXK[eHHe C NOMOILBI0 CYXOro
JbAa, 3arpyXkaeMoro HenocpeACTBEHHO B TeEMJO-
H30JIMPOBAHHBIA COCYA MJH SIMUK BMeCTe C 3aKa-
JUBaeMbIMH XOJOJOM Retansmu. [Ipu npyrom me-
Toje JAeTalH MNOrpyXaiT B BaHHY C HH3KO3aMep-

3allefl KHIKOCTbIO, KyAa OXHOBPEeMEHHO G6po-
CaloT i CyXoH Jej.

TIpenMymecTBaMun MeTOA OXJAaXIEHHS C IO-
MOIIbIO XHAKOTO a30Ta H CYXOTO JbAa SBJSITCS
€ro MpoCTOTa H HAJNEXKHOCTb, HEJOCTATKAMH —
CPaBHHTRJNbHO BHICOKAasi CTOHMOCTb, HeOGXOMH-
MOCTb DYYHBIX ONepalHii mO JOCTaBKe H 3arpyske
¥ TPYAHOCTb aBTOMAaTH3aLHH.

Huorna ans nuskortemmepaTypHolt  TepMOOG-
paboTKd MAIUHHOCTPOMTEJbHEE MPEANPHSITHS H3-
TOTOBJSIOT CBOMMH CHJIAMH  BOBIYLIHBIE XOJIO-
IUJbHBEE MAaIIMHH (C BHUXDEBHIMH TPYyGaMH WJH
Jetanfepuue). Takoro poza MalMHB eIHHHYHO-
rO H3rOTOBJIEHHS PeNKO MOTYT OKa3aThCst IKOHO-
MHYECKH OoNpaBAaHHbIMH. HICKalOueHHe B 3TOM OT-
HOUIEHHH B TPynne BO3AYWIHBLIX MallMH nOpel-
CTaBJAIOT OCBOEHHLIE CEPHUAHLIM HPOH3BOICTBOM
Typ6OXoJIONuAbHEE Maliuuel TtHna TXM  (cm.
CTIPAaBOYHHK «XOJONHNbHBIE MAIUMHH» AaHHOR Ce-
pun). TaK, OHH IpUMeHeHBl B MPOEKTe KPYMHOi
YCTaHOBKH I/ HeNPepLIBHON XOJOAHON 3aKaJsKH
CTaJbHOH JIEHTH HA OJHOM H3 OTEYECTBEHHHIX Me-
TaJITyPrHYECKHX 3aBOJOB,

CraGuaH3auMsd H BOCCTAHOBJIEHHE PAa3MepoB
CTaJbHBIX feranedt myTeM oxaaxkmzenus. Ilepexon
AyCTEHHTa B MAapTEHCHT MPHUBOAHT K YBEJHUYEHHIO
JHHeAHEIX PasMepoB CTafdbHEIX Herajedt. Ecam ¢
TeUeHHeM BpPEMEHH B IPOLECCe CTAPEHHS MOCTe-
MEHHO YMEHbIIAaeTCs COJEpXKaHHe ayCTeHHTa B 3a-
KaJIeHHOM H3[IeJIHH, TO OHO TepfieT CBOHM NEePBOHA-
qajbHEle pa3Mephl. Bo u3bexkanue 3TOro siBJEHHS
TakHe JeTaJH H3 3aKaJeHHOH CTaJH NOABEPraioT
CTaGHH3ALHHE ITYyTeM OTIYCKA HJIH HCKYCCTBEHHO-
FO CTapeHHs, 4TO, OJAHAKO, He BCErAa AdeT HYX-
Hble pe3yJbTaTH. [IpHMeHss OoXJakJleHHe 10 TeM-
nepatyp or —60 mo —120°C, MOXHO AOGHTbCH
MaKCHMaJbHOrO TIPeBPALIEHH OCTATOUHOrO ay-
CTEHHTA B MAPTEHCHT H, TAKHM 06pasoM, BHICOKO-
KauecTBeHHOH pasMepHO# craGuamsauus. Boccra-
HOBJICHHE DAa3MEPOB H3HOIUEHHBIX H3MEPHTENbHEIX
HHCTPYMEHTOB (KaJHOpOB, CKOG) NyTeM Mepesoja
OCTATOYHOTO ayCTEHHTA B MAPTEHCHT MPH MPHHY-
JAMTEJNbHOM OXJIaXKJeHHH  MO3BOJSET YIJHHHTb
CPOK MX 3KCIiyaTaumd. CkasaHHOE B HepBYIO
Oyepeflb OTHOCHTCS K BBICOKOYIJIEPOAHCTHIM M
JIEFHPOBAHHLIM CTaaaM.

TemnepaTypHble TPaHMLE H DeXUM OXJaXKIe-
HHSl 1pY CcTaGHAH3aHNHU U BOCCTAHOBJICHHH B KA K-
JIOM OTHEeNbHOM CJydYae yCTAHABAMBAIOTCA OMLIT-
HeIM nyTeM. CpencTBa u MeTOIMKA OXJaXKIEHHS
aHAJIOTHUHB ONHCAHHBIM BHIIE, [PHMEHAeMbIM

" NpH 3aKaJjKe CTaJef.
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Puc. [1—1. I'padukn Tepmuueckodt 06paboTKH
CTaJIbHOT0 HHCTPYMEHTa C NpHMEHEHHEM X0J0ja:
a-—u3 crann X12M; 6 — @3 craam XBI' u XT

QA

e

Puc. [I—2. Xonoauas
KHIKHM a30TOM:
1 — rennoBasi usoasiuusi; 2 — cocyn Hioapa; 3 — oxaax-

Kamepa, OXxJaxjnaemas

pawolHi smeeBdk; 4 — paGodas Kamepa; & — KPHINKa;
6 — KOXKYX
3anpeccoBka ¢ HpHMEHeHHeM OXJaXJAeHHA.

l'Ipn BRINIOJIHCHUH HENOABHXXHBIX NOCAAOK - ¢ OO~
MOILBIO OXJdaXKAeHHS OXBaTHBaeMOH JeTaJH B
psae cihydaeB yJhaaercs HOOGHTBCS JYUIlero Kade-
CTBa NPOAYKUHH H NOBLILIEHHA NPOH3BOAUTEJIbHO-
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CTH TPYAa, 4eM IIPH 3aIPECCOBKe C HarpeBOM OX-
BaTHiBawllell xeraJn.

OxnaxneHHass OXBaThHiBaeMasd HeTalkb COKpa-
maercs B pasMepax ¥ CBOGOAHO BXONHT B OXBa-
THBaOWYO. AeTajb. Iloc/ie BHIDaBHHBAHHA TEM-
neparyp oGenx Herajefi MeXIy HUMH BO3HHKAET
NpeflyCMOTPeHHHHA HAaTAr, JEerKo NOAAAIoUMACS
npeiBapuTeNbHOMY pacdery. i oxJaxaeHHR
NOAJMEeXAIIHX NPECCOBOMY COEAWHEHHIO AeraJef
LIHPOKO NPHMEHAIOT XHAKHA a30T, pexe — Cy-
XOf Jies, a TakxKe HeGoJbIIHE HH3KOTEMIepaTyp-
Hble XOJIOAHJIbHBE MaUIHHHL.

Oxnaxpende BaHH aHoanposanus, Ha no-
BEPXHOCTb M3HeJHH H AeTasefl U3 aJIOMHHHEBHX
CNJIAaBOB JJIS1 NPHAAHHA HM AaHTHKOPPO3HOHHOR
YCTOHYHBOCTH HAHOCHAT METaJVIHYECKOE MOKPHTHE
MeTOAOM aHoAHpoBaHHs. H3nenne morpyxaior B
BaHHY € 3JIeKTPOJHTOM, 4epe3 KOTOPHA mnpomyc-
KaeTcs 3JeKTpHyecku# TOK. Paszauyaior aBa Me-
TOJa aHOAHPOBaHHA: OOHYHOE, IPH KOTOPOM TeM-
nepatypa B BaHHe NOAJAEPIKMBAETCH Ha YPOBHe
12—20°C, n TBepjoe ¢ TeMHepaTypoH 3/JeKTPo-
auta —3--—8°C. Ilns flopaepxaHHs TeMnepary-
pbl B BaHHE Ha AOJIKHOM MOCTOSHHOM YPOBHe He-
06GXONHMO NPOM3BOAMTL €e HENPEPLIBHOE OXJaXK-
LeHHe, OTBOAA BHIIEJNAEMYIO TEMJOTY.

YunTHIBas CHABHOE KOPPO3HOHHOE JeliCTBHe
3JICKTPOJINTA, 3Jech NPHMEHSIOT CHCTEMY C MpO-
MeXYTO4UHHM XJaJOHOCHTeJeM (XOJNOAHAas# BOAA,
pacTBOp MOBAPeHHOH COMM), KOTOPHIA UHPKYJIHPY-
€T yepe3 3MeeBHKH, H3TOTOBJIEHHBIE H3 Hepxkabe-
IoWHX TPy, pacnofaraeMble BAOJb CTEHOK H TO
IHY BaHH aHoAupoBanust. OxJaxKleHuwe XJaJOHO-
CHTEJISI OCYILECTBJISIOT C MOMOLILIO CepHIHBIX Ha-
POKOMIIPECCHOHHEIX MalIHH, pafoTaOuinX Ha TEM-
nepatypy Kkunesua 5°C npu OGLIYHOM aHOAMPO-
Bauuu HJaH —15°C npu TBepaom. Onua u3 gaubo-
Jiee KPyNHHX YCTAHOBOK (ONOGHOTO Ha3HaueHHS
Ha OZHOM H3 3aBOJOB IBETHON MeTaJypruu Oc-
HameHa (PeOHOBLIMH LEHTPOGeXHBIMH arpera-
TaMH.

Crapenye ajioMMHHeBHX cnuiaBoB. Henocpen-
CTBEHHO IIOCJIe TepMHUeCKOH 06paloTKM  aeTann
H3 aJIOMHHHEBHIX CIVIABOB HEKOTOpPOEe BpeMmsl COX-
pPaHsIOT CBOM NePBOHAYaJbHHE  [JIACTHYECKHE
CBOHCTBa, OHAKO 3aTeM B OTHOCHTEJBHO KOPOT-
KHe CPOKH, H3MepseMble yacaM#, NPOUCXOIHUT HH-
TEHCHBHHIA [pOHecc CTapeHHs MeTasja, IpU KO-
TOPOM OH YTpauuBaeT NJaCTHUECKHE CBOHCTBA.
XpaHeHHe TakHX ReTasefl HOCAe MX 3aKaJKH TpH
MOHKXKEHHHLIX TeMIepaTypax MO3BOJISIET CYUIeCT-
BEHHO, JI0 HECKOJBKHX CYTOK, VAJHHHTH UpO-
JIOJIZKHTEJBHOCTb MpONecca CTapeHHsi, 4TO MOXKeT
notpe6oBaThes s obecnedeHHss TEXHOJOrHYec-
KOro Tpouecca.

lna xpaHeHusd Jetasefl npu TeMmmepaTypax
okoso —I10°C npHMEHSIOT XOJOAHHE KaMepH H
mKaps OGHYHOrO A CYHAYYHOTO THMOB C HeGOMb-
WHMH XOJOJUJIbHEIMH MalIMHAMHE.

Cusitie 0609 ¢ pesHnoBmx neratelr. Ha ge-
TaJIsiX, H3rOTOBJSEMBHX H3 Pe3HHH MeTOoAOM dop-



MOBaHH B pa3beMHHX Inpecc-popmax mpu To-
BHIIEHHHX TeMNepaTypax H [aBJCHHAX, OCTaeT-
cs o6uoft. Ilponecc yxanenuss 0608 H 3ayceH-
IleB, NPeHMYIIECTBEHHO DYuHOH, BechbMa TPyHoe-
MOK H Haer MHoro Gpaka. IlpuMenenne oxJax-
IeHHS Pe3HHOBHIX H3JeJHH NO3BOJIAET 3HAuH-
TeABbHO MOBBICHTb TBEPAOCTh H XPYNKOCTb PE3HHHI
H TpPHMEHHTb MEXaHHSHPOBAHHYI0 TEXHOJOTHIO
yAaneHHss 06/108 B TaK HashBaeMHX TrajaToBOY-
HHX 6apabaHax.

Pe3nHoBHe H3AeHS MOXHO OXJaXkAaTh Mpel-
BapHTEJbHO B XOJOJAHOH KaMepe, MOCJe 4ero us-
JeNUsl 3arpyKaloT B TAATOBOUHHA  GapaGaH.
3aech Hens3GexKHH NOTEPH X0J0Ja NMpPH Neperpys-
ke. Ilpn Jnpyrofi TexHOJOTHH JHeTajH OXJaXKnAa-
0T HEMOCPEACTBEHHO B rajtoBogHoM 6apabane
C NOMOLIbIO M0JaBaeMbIX TYAa JKHAKOTO a30Ta
HaH cyxoro jabaa. ['antoBouHele GapaGaHbl, npen-
Ha3HayeHHble IJs O0paGOTKM OXJaXKIEHHHX pe-
SHHOBBIX H3JeJHH, CHapyXH TIIAaTeJbHO TemIo-
uzonupyor. TemnepaTypy oxsaxjaeHHs BHOGHpa-
10T B 3aBHCHMOCTH OT COPTa pe3HWHH, pa3MepoB
o6pabaTniBaeMbIX feranefi B mpegenax go —90°C
(RA1s1 cHenHaJbHHX COPTOB MOPO3OCTORKHX pe-
aun). lymTeabHOCTh cHATHs 06/08 B GapaGaHe
nocruraer 30 mue. Ha oano#t u3 peficTBYIOIHX
VCTaHOBOK TaKOro Ha3HayeHHS GblJla  yCHelIHO
NpHMeHeHa TYPOOXOJNOAH/AbLHAA MalllkHA THNA

XM..

Ocymka CXaToro BO3LYyXa OXJaxKJAEHWeM.
K cxxaTtoMy BO3AyXy, NpHMeHAEMOMY AJs pasaud-
HHIX TeXHHYECKHX HYXI Ha MalIHHOCTPOHTENbHBIX
H JPYruxX NpPeInpHATHAX, B psile CAydYaeB npelb-
SBJARIOT TPe6OBaHHe MNOHHKEHHOH BJAXKHOCTH,
HsBecTHo IBa MeTOJa TeXHHYECKOH OCYIUKH BO3-
IyXa: KOHJeHCAallHed MapoOB BJAarH MyTeM HCKYC-
CTBEHHOTO OXJaXKJeHHA BO3LyXa HHXKe TOUKH pO-
CH;  TBePAHIMH TNOIJIOTHTENSIMH-aACOpOeHTaMu.
Kaxabifi 43 3THX METOIOB . MMEET CBOH JOCTOHHCT-
Ba W HEeNOCTaTKH H COOTBETCTBEHHO C 3THM, CBOIO
o6sactp npumenenus. Huxke paccMOTpeHa TexHH-
Ka OCYHIKH BO3JAyXa OXJaxJeHHeM, LIHPOKO mnpH-
MeHsieMas B 06/1aCTH HH3KMX H CPeXHHX NaBJeHHN
H OTHOCHTEJbHO 3HAUHTEJbHBIX IJHTEJbHHIX pac-
xomoB cxkaroro Bosayxa. Ocyuika atmocdepHoro
BO3llyXa 0 yMepeHHOH OTHOCHTEJBHON BJiaXKHOC-
TH OTHOCHTCS K OOGJACTH  KOHAMUHOHHDOBaHHSA
Boanyxa (cM. raasy VII).

OGpemHasi BJIaXKHOCTb HACHIUEHHOrO BO3AyXa
3aBHCHT OT TeMIepaTypH H He 3aBHCHT OT fAaBJe-
Hus. KoHeyHasi TeMmepaTtypa oxJax[eHHs BO31Y-
Xa B UpoONlecce OCYIIKH onpefensiercst TpeGyeMuM
BJIaTOCOJlePIKaHHeM OCYUIEHHOTro BO3Ayxa. Baaro-
CoJepXkaHHe HACHILIEHHOTO BO3AyXa B 3aBHCHMO-
CTH OT TeMnepaTypH H AABJeHHS UPUBELEHO Ha
puc. I1—3. C nomompsio 9TOR AHArpaMMBl MOXHO
pemaTh pAN KOHKPETHHX 3afad B objacTé ocyul-
KU BO3AyXa OXJaxkIeHHeM. B HeKOTOpHX cJjyua-
AX OCYIIeHHHH BO3AYX [NOJKEH HMETb HH3KYIO
TemMmepaTypy, TOTAa B NpOUecce OCYHIKH OIHO-
BpPEeMEHHO pelllaloTcs o6e 3ajay — OCYIIKH H OX-
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Puc. II—3. Baarocojep:Xxanue HacHILEHHOTO BO3-
Ayxa g (B r/Kr) B 3aBHCHMOCTH OT JAaBJIEHHS H
TEMIEPATYPH

NaxaeHus. B GosbWHHCTBe ciyyaeB Takasl 3aja-
Ya He CTaBHTCH, H TOTJA, [pPefBAPUTENbHO OX-
Na¥Aas NOCTYNAIOUHA Ha OCYLIKY TemJHH BO3-
IyX 3a CYET X0J0Ja OTXOJSLIer0 OCYLICHHOTO
BO34yXa, MOXHO COKDaTHTb PacXoX XO0JoAa IpH-
mepHO 10 50%.

B mpomecce OCylKH BO3AYX MOXKHO OXJax-
IaTh B TOBEPXHOCTHOM BO3IYXOQOXJajuTede JAHGO
HEMOCPEACTBEHHEIM KOHTAKTOM C XOJOMHON KuI-
KOCTbIO B KOHTAaKTHOM anmapare. B o6oux cuay-
yadx pelllalollee 3HaYCHHe HMEIOT TeMIePaTypHbIe
rpaHuubl npouecca. [Ipu Temnepatype oxaaxk-
natomieft mosepxnocTd Bee 0°C  cKoHZeEHCHpO-
BaBIIasicsl M3 BO3JAyXa BJlara OCeLaeT Ha XOJOA-
HOM TOBEPXHOCTH B XXUAKOM BHAE, CBOGOJHO CTe-
KaeT BHH3 W JIETKO OTBOAHTCHA W3 cHCTeMH. [lpn
temneparypax Huxe 0°C KoHZeHCAT BHICaXKHBa-
erca B TBepAofi ¢ase B BHIe CHeroBofl WIYGH H
AOJKHEl NPeLyCMaTPHBATHCS ClelMaJbHble MEpH
1715 ee yHaleHHs.

B KOHTaKTHHIX BO3AYXOOXJALHTEIAX [PH TeM-
nepatypax Bultie 0°C NPUMEHSIOT XOJOJHYIO BO-
ny, ke 0°C — pacconnl. Konaencupysch B pa-
CTBOp, BJara #3 BO3AyXa NOHHKAeT ero KOHIEHT-
pauuto. [lni NoAfepkaHHA ee HA MOCTOSTHHOM
ypOBHe HeOGXOAMMO JHGO CIMBATH 4YacThb JEeKOH-
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Puc. 11—4. [lpunnunuanbHas cXeMa OCYWIHTENb-
HOI'O arperata K BO3AYUIHOMY KOMIIDECCOpY:

1 — BO3AYWIHHA KOMOpeccop; 2 — KOHIEBOA XOJOAMJIbHHK
KoMIpeccopa; 3 -— BO3AYIDHHA Tennoo6MeHHHK; 4 — BO3-
LYXOOXJafKTeNb; &§ — BOJOOTAEAHTENb; § — dpecHOBLIR
KoMupeccop; 7 — KOHAEHCATOP XOJOAH/AbHON MAIUHHH

IIEHTPHPOBAHHOTO paccola H JA06aBAATL  COJH,
Ju60 yCTaHABAMBATh JONOJHHTENLHO CHEUHAMb-
HYIO BHIIAPHYI0 YCTaHOBKY, OOBHIYHO BaKyyMHOH
cucreMbl. Takoe ycs0XHeHHe OCYUIHTENLHOrO 060-
pynosanus onpasjbiBaeT ce6s TOJbKO B HaHGO-
Jiee KPYNHBIX YCTaHOBKAX. ‘

B 3aBHCHMOCTH OT MapaMeTPOB OCYIHAEMOro
BO3JyXa NPHMEHSIOT PasjHyHHE [OBEPXHOCTHHE
TenJionepefaKllie OXJAaxAaloiHe annapaTtel —
BePTHKaJbHble H TFODH3OHTaJbHHE KOXYXOTPYyG6-
HBle, pafHaTopHoro thna u Ap. Ocymaemufi BO3-
JIyX NPONYCKAIOT KaK BHYTPH, TaK M CHapYXH
Tpy6. Ilpn KOHTaKTHOM mpoumecce AJsI OXJaxjie-
HHSI CXaToro BO3JyXa NPHMEHSIOT CKPyO66epH
Pa3JHYHON KOHCTPYKUHH ¢ pa3GpHISTHBaHHEM OX-
Jaxkjaoell XHAKOCTH HJIH ¢ opoliaeModi Hacaj-
koit. Ilpu naBieHHH, 6/H3KOM K atMocdepHOMY,
MOXKHO NPHMEHATb annapard, nojobHkle Kame-
paM OpOlLIeHHS CHCTeM KOHAMIHOHHPOBAHHS BO3-
nyxa.

Ilpn ucnosb3oBaHuM BCEX CHCTEM OXJaXKIeHHS
HE JOTYCKAeTCA YHOC Kamedb BJAarH MWJH 4acTH
CHera, CyLIeCTBEHHO CHHXKAWOWHA 3¢pdekT ocyl-
ki, Jlns  npefoTBPallleHHs YHOCA [PHMEHSIOT
BJIArO- H CHETOYJIOBHUTEH.

B ocyummTeJbHHX YCTAHOBK2X B 3aBHCHMOCTH
OT TeMNepaTypH OXJaxIeHHS BO3AyXa, Mecra
' YCTaHOBKH, NMPOH3BORHTEJHLHOCTH W T. X NPHME-
HAIOT NaPOKOMIPECCHOHHBIE XOJOJAHJbHEIE MalllM-
HH, paGoTaloliHe Ha aMMHaKe HJad (peOHe 0O
OZlHO- AJIH ABYXCTYNMeHuaTO# cXeme,

CucteMbl BO3LYXOCHaGXKeHH MAauLIMHOCTPOM-
TeJbHBIX 33B0JOB. B psaje orpacaedi npoMHillIeH-
HOCTH (aBTOMOGHJbHAR, aBHalMOHHad, npHGOpoO-
CTpOHTEJbHast H AP.) B CBA3H C HeNPePHBHHM
NMOBBHILIeHHEeM Tpe6GOBaHHA K KauecTBY TeXHOJOIH-
YeCKHX MPOLECCOB HEOGXOAHMO COOGMIONEHHE YCJI0-
BHS NOBLILIEHHOA CYXOCTH CXaTOro BO3AyXa.

B HeOTBETCTBEHHHIX CAydafX, 4To6bl H36exKaTh
YCAOXKHEHHS OCYIUMTENbHOH yCTaHOBKH, TpeboBa-
HHe K BJIarOCOAEPXKaHHIO BO3AYXa OrpaHHUBBAIOT
3HauenneM 0,7 r/Kr (COOTBeTCTByWOILAsl TOYKA PO-
col npH aTtMochepHOM AasJjenun okojgo —20°C).

_1 Bodz

3 stom caywae Bo3ayx aAasiednem 0,8 MIla no--
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cTaTogHo oxJaagute Ao 5°C. Ilas Bosnyxa, HpH-
Mmensiemoro B cucreMax KHUII, o6uiuno Ttpelyer-
¢ 6oJiee moJHas ocymwka. B stoM caywae uene-
co06pa3Ho NpHMEeHEHHe He3aBHCAMON cHCTeMud
OCYIIKH C MOMOUIbI0 CyXHX aGcopGeHTOB, CTOM-
MOCTb KOTOPOH OTHOCHTEJLHO HeBeJHKa.

Ecsn ocywaemulit Bo3fiyx Tpebyercd TOJIBKO
JJis OTHeJbHLIX Yd9aCTKOB MPOM3BOACTB2, TO OCY-
muTeNbHOe 060pyJOBaHHe CTaBAT B COOTBETCTBY-
IOIIHX nexax. Yame secp mnoTpebaseMbli Ha
NPEeANPHATHH CKATHH BO3AYX NOABEPraidT OCyll-
Ke. B aToM chayuae ocymHTeJbHOE 0GOPYAOBaHHE
pacnosiaraloT B 3aBOJACKUX KOMIIPECCOPHBLIX CTaH-
nusx. Migorza nps atoM K KaxXXJA0My KOMIIpeccop-
HOMY arperaty YCTaHaBJHBAlOT OTHEJbHHN OCy-
LINTEJNbLHBA arperar.

TprHUANHANTEHAS CXeMa OCYIHTENBHOrO arpe-
rata ¢ TeIVIOOGMEHHHKOM «BO3AYX — BO3JYX» H
(peoHoBOft XOJMOAUALHON MAlIMHOR NOKa3aHa Ha
puc. 11—4.

IMoTtpe6nenne cxaToro Bosayxa Ha MallMHO-
CTPOHTENILHOM 3aBOZe Pe3ko Kogebaercs, Mo3To-
My XapaKTepHCTHKAa OCYLIMTeJbLHOrO 06opynoBa-
HHS HOJNKHA UMETb BO3MOKHOCTb NPHCHIOCO6ATD-
cf K MepeMeHHOMY pPeXHMY BO H30eXaHHe Heno-
NYCTHMOTO TOHHXKEHHS TeMNepaTyph oOXxJaxzie-
HHS HHXKEe TOYKH POCHl H 3aMeP3aHHd B NEPHOLH
MOHHXKEHHOTO pPacxoja BO3AyXa.

CronMocTe 0GOPYHOBaHHS MJIS OCYIIKH CXKa=
TOro BO3ZyXa JnaBtenneM 0,8 MIla cocrasaser
10 509% CTOHMOCTH COOTBETCTBYIOLIErO KOMMpecs
coproro o6oOpyAOBaHuS, a MAONOJHHTENbHHHA pacs
X0l SHEPrHH Ha OCYWIKY — okojo 5% paczoza
9Heprum Ha CXKaTHe BO3AyXa.

CrneunanusnpoBaynas XOJNOAHAbHAA YCTaHOB-
Xa Ajs OCymKkH Bo3ayxa OBMI5 onucana B
crnpaBouHHKe «XOJOIMJbHbIE MaLIMHBI® HAAHBOR
cepun, c. 112—113.

Kpenaenne o6pabaThiBaeMbX AeTadefi MpumMo-
paxupaHueM. BcTpeualoTcs cJaydad, KOrAa VK-
pensieHne o6pabaThiBaeMON HeTaiM  HAa CTaHKe
OOLIYHBIMH €NOCO6aMH, B TOM YHCJE MArHUTHBLIM,
NpPHKJCHBAaHAEM § JAp., OKA3LBAaeTCsl HEYZOGHHIM,
HEPaLHOHAJLHBIM HJM Raxe HEBO3MOXHHIM. B



TAKHX CJAyYasX HHOFAA HPHMEHSIOT MeTOA Mpa-
MopaxuBaHHs. [Jleralu pacmoJsaraloT B. HOLLOHE
¢ HeGOJIBIUMM CJ10eM BOJH, KOTODPYIO 3aTeM 3aMo-
paHBaIOT, -3aKpenJias TaKuM 00pa3oM leTaib B
onpeneJeHHoM mnoJoxenud. IloxaBaemas Ha pa-
60ounii MHCTPYMEHT CTaHKa 3MYJbCHA [PH 3TOM
JIOJIXKHA TaKXke HEMPepHBHO OXJMAaxXKAaTbCs, YTOGH
HOALEPKHBATE HEOOXOAHMBIH NOCTOSHHBIA CJ/IOH
Jbja B NoAJoHe. Bce ycTpoHCcTBO OOGHYHO MOHTH-
pYIOT Ha CTaHKe B BHJE ChEMHOrQ mpHcrocobie-
uusA. MIcTOYHHKOM X0J0ja, KaK NpaBHJIO, SBJsET-
csl DapOKOMIPECCHOHHAsA XOJIOJAMJbHAfA  MallHHA
HEBOJIBIIOHA NPOH3BOAUTENBHOCTH (CM. CTPaBOYHHK
«XonoAuAbHEIE MALIHHbL» TaHHOH CEPHH).

T'ubka Tpy6 c 3aMopoxeHHOH B HHX BOAOH.
Jror cnocod BMeCTO OOLIYHO NMPAKTHKYyeMoro (3a-
[NOJHEHHs] NMecKOoM, KaHu(OJbIO WJH ADYFHMH Ha-
[OJHATEJNSAMH) JaeT XOpOHlIHe pe3yJbTaTH 1o
OBaJbHOCTH, Pajuycy 3aru6a M YHCTOTE BHYTDEH-
Hell noBepXHOCTH TPYy6. Tpy6u oxJaaxAaoT AO
—25--—30°C, 9TO0H YyMEeHbIHTH ON3CHOCTh 4ac-
THYHOI'O OTTAHBAHHS JbJa HPH NOCJAELYIOHIEM
rHyTbe Ha 'HGOYHOM CTaHKe.

B MeTajsypruu IIHPOKO HCIOJb3yeTcs 0Gora-
MIeHHOe KHCA0poAoM AyThe. OHO Gasupyercst Ha
NPUMEHEeHHH HCKYCCTBEHHOrO OXJaIeHHS; 3To,
OJHAKO, OTHOCHTCH K OGJIaCTM KPHUOTeHHOH Tex-
HHKH M B HACTOfLIEM CNpaBOYHHKE He paccMar-
pHBaeTCA. :

B sakgioueHHe ~ClefyeT  YNOMSHYTb TaKHe
KPyIHBle M IIHPOKO pacmpocTpaHeHHBE 31eCh MIOT-
pebHTeAn X0J0Ja, KAK YCTAHOBKH KOHJIHIHOHHPO-
BAHMS BO3JyXa B LPOH3BOJACTBEHHHIX U KOHTOp-
CKHX MOMEUIEHHSX, XOJOAHJbHbIE HCIHTaTeJbHHE
KAMepH, KOTOPHE ONHCAaHHW B COOTBETCTBYIOUIHX
pas3jenax CHPaBOYHHKOB AaHHON CEpHH,

CIUCOK HCINOJIb30BAHHOH
JIHTEPATYPbI

Xo400 B mammunocrpoenun/[A. 1. Kanmenxo,
H. B. Hosukos, B. JI. Cmonenckil # gp.] — M.:
MamndocTpoense, 1969.—247 c.



IJIABA 111
X0J104 B CTPOUTEJIbHON TEXHUKE

OBLHIHE CBEJEHHA

B naunHofi ryiaBe paccMaTpHBAaeTcsl [Ba acCmek-
Ta NPHMEHEHHS HCKYyCCTBEHHOTO M €CTECTBEHHOIO
XOJNIOKA B CTPOUTENbCTBE:

1. 3aMopaxyBaHHe TPYHTOB MPH CTPOHTENb-
CTBe NOA3EMHBIX COODYXKeHHH (LIaXThl, TYHHEJH,
XPAHWJHILA CXKHMKEHHOTO rasa ¥ Ap.), AJdsd CO3-
JlaHksi NPOTHBOMHILTPALHOHHBLIX 3aBeC B ILIOTH-
HaX Mep3JIoro THMA ¥ APYFHX FHAPOTEXHHYECKHX
COOPYXKEHHSX, a TaKxe JIJa YKpPelJeHus TCpYH-
TOB B OCHOBAHHSIX pAa3JMYHBIX CTPOUTEJIbHEIX
06BEKTOB: 3A4HUH, Jopor, HedTe- H rasoNpoOBO-
JIOB H T. I

2. OxsaxJaeHHe MacCHBHBIX GETOHHBIX COOpPY-
JKeHHH (MACCHBHHEIX IUVIOTHH M T. I.), NPeANDHHH-
MaeMOe B IeJSX MPEAOTBPalleHHs BHICOKHX TeM-
NEpaTYpPHBIX HANpPSKeHHH, KOTOpPHEe MOryT BO3-
HHKaTb B CBfI3d C BbIIEJEHHEM NPy TBepIAEHHH
GeroHA TEMJIOTH 9K30TEPMHH M NPHBOJMTb K 06-
Pa30BaHHIO TPeLIHH.

UCKYCCTBEHHOE 3AMOPA)XHBAHHE
IPYHTOB

HUckycerBenHOe 3aMOpaXKHBaHHe PPYHTOB € IIO-
MOIUBIO XOJOAMJbHBIX MAlUHH HalLIO LIHPOKOe
pacnpocTpaHeHHe UPH CTPOUTEJBCTBE PA3JIHYHBIX

06beKTOB yrieAoO6uiBarollelf, TOPHOPYAHOH, rop-
HO-XMMHUECKOH MPOMBILUIEHHOCTH, a TakXe B
THADOTEXHHYECKOM, TPAHCIOPTHOM CTPOHTEJBCT-

Be (B TOM uHCJe B METPOCTPOEHHH) W NpPH CTPOH-
TeNbCTBE NOA3EMHBIX COODYXKEeHHH BOJOCHAGXKe-
HHS H KaHA/IH3aluuH. 3aMOpaKHBaHWe Hapsly C
IPYTEME CHEIHAJbHBIMH  CIOCOGAMH  TPOXOIKH
(BomonoHukeHue, ueMeHrauust u T. n. [15]) npu-

MEHAIOT AJIs 3ALHTDI coopy;xel-mii OT HOoInajgaHug .

MNOA3EMHHX BOJ H3 BOJOHOCHBIX CJIOEB TIDYHTa.

Crnoco6 HCKYCCTBEHHOIO 3aMOpPaXHBAHHSA MPYH-
TOB COCTOHUT B TOM, UTO B BOJOHOCHHIX TIDYHTax
BOKPYr MeCTa pacnoJiokeHus Oyayluero coopy-
JKeHHs1 (LIaXTHOro CTBOJA, TYHHENd M T. I.) 00-
pasyloT BpeMeHHOe HJIH NOCTOSHHOE JIeROTPYHTO-
BOe Orpa)jeiue, 3amuulaioliee OT NPOHUKHOBE-
HASA B HUX BOAB UJH NJIBIBYHA.

JlemorpyHtoBoe orpaxKieHHe MOXKeT HMeTb
JBOSIKOE HagHaueHHe: CJAYXKHTb B KauecTBe BOJAO-
HeNpOHHIaeMOf NepeMBbIYKH — 3aBech, He BOC-
npuHuMas Ha celsl NaBJeHHS TPYHT2 H BOIH,

HJH uUrpaTtb poJib HOI[HOpHOﬁ CTEHKH, BBIJIEPXKH-.

BaiOWiell AaBJeHue BOAbLI H IPYHTA, T. €. 061aAaTh
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COOTBETCTBYIOIIeA  MeXaHHYeCKOA MPOYHOCTHIO.
B nepsoM cayuae, KaK 1OKasaJ ONBIT, ZOCTaTOY-
Hag TOJILIMHA 3aBech cocrasasger 10—15.c¢cM, BO
BTOPDOM ciydyae HeoGXOAuMas TOJLIHHA CTEHKH
onpeleNseTcs COOTBETCTBYIOLUM MPOYHOCTHHM
pacuetroM. Tak, I/ JeZOrPYHTOBOrG Orpakie-
HHSl, CO31aBaeMOr0 BOKPYr LHJNWHIPHYECKOH BH-
paGoTkn (mwaxTHOrO CTBOJIA H T. M.), HeoGXOXH-
Myl0 TOMIUHHY orpaxpenus £ npuGmikeHRO
MOXHO onpefiequTb no ¢opmyie Jlame [23]

[scs]
loc] —2p

rae Rers — pajuyc cTBOJa INAXTH B NPOXOJKe;
[oex] — nomyckaemoe HampsKenne cxxaTHsi AJIS
MEep3JIbIX TPYHTOB; P — MaKCUMaJbHOE JaBJeHHe
Ha JIeIOTPYHTOBOE OI'paK IeHHE,

®opmyna (I1I1—1) copaBepinsa npu 2p<
<Ocx, T. € AJ8 Hermy6OKHX CKBaXHm; bDoJjee
TOYHYI0 METOJMKY pacyeTa TOJIIHHE MOAIOPHOH
CTEHKH MOXHO HafTH B [20].

Ilpu 3amopakuBaHHH TPYHTOB COAEpKaIIAsICa
B HHX BOJA INePeXOJMT B TBEPAOE COCTOSIHHE H
CKpenJiseT TBepAble HaCTHIK [PYHTA NOAOGHO
TOMY, KaK LEMEHT CKpellIfeT COCTaBJsiolHe Ge-
TOHA NPH ero TBepJeHHH. 3aMOpOKeHHble TPYHTH
He (QHIBTPYIOT NOA3EMHBIE BOAH ¥ 06/1aJal0T Ha-
MHOrO CoJbilieli NPOYHOCTBIO, YeM Tajble (HOk~
pOGHO O MeXaHHYeCKHX CBOHCTBAX MEDIJEIX IPyH-
TOB CM. HHIKE).

Ilo cpaBHEHHIO C OPYTUMH CENUaJbHHIMH CIIO-
co6aMH IHPOXOAKH 3aMOpDa)KHBaHHe LEJNecoo6pas-
HO NIPHMEHATb NPH MOLIHOCTH BOJOHOCHBIX CJIOEB
ceuimie 10 M, eciH Ke MOIIHOCTH BOLOHOCHHIX
caoes mpeBnimiaer 200 M, 3aMOpaKHBaHHe SBJIs-
ercsi eIMHCTBEHHO BO3MOXKHBIM CIOCOGOM 3alliH-
TH COOPYKEHHH OT NOJ3EMHHX BO.

B CCCP k 1980 r. atum cnoco60M TOJbKO B
YrOJIbHOH H TOPHOPYAHOR INPOMBILIJIEHHOCTH CO-
opyxeHo cBhile 700 BepTHKAJbHBHIX H HAKJOHHHX
IAaXTHHIX CTBOJIOB Obwief nmmuof cBEme 60 KM.
laxTHble CTBOJBI HauGoJbLIeH TIyGUHB B Halieh
CTpaHe NOCTPOeHH Ha $IKOBJEBCKOM  JKEJIE3HO-
pyanoM Mectopoxkaennu (Kypckas Marsutaas
aHOMaJusl), ux ray6una gocruraer 600 m. B Ka-

E=R¢p —1], (dH-=1)

Haje Ha KaJMHHOH laxTe NpOHJEH CTBOJA Iay-
6uHoit 914 M.
HauGosee pacnpocTpaHeHHOH CXeMOH 3aMo-

paXKHBaHHA SABJAETCA CleAYIOlias: BOKPYr npej-
noJaraeMo# BHIPAGOTKM dYepe3 TOJULY TPYHTOB,
BKJII0Iasi BOXOHOCHBIE, GYPSIT CKBAaXXMHH Ha OM-
pelesieHHOM pacCTOSHHH | oJHa OT Apyroil; B
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CKBaXKHHH ONYCKAlOT 3aMOpaKHBaWllue KOJOH-
Ki — TemJIOOOMEHHHKH THma <«Tpy6a B Tpybe»,
10 KOTOPHM HaCOCOM NPOTOHSIOT XJIaA0HOCHTEJb
¢ OTpHIATE]bHON TeMmepaTypof. Borspyr Kax Jo#
KOJIOHKH HaMepsaeT JeJOTPYHTOBBIA ~ LHJHHID,
pajuyc KOTOPOro r; IOCTENEHHO YBEJHYHBAETCH,
H nIpH ra=1[/2 neJOrpyHTOBBE LUHJIHHIPH CMH-
KaloTcss, o06pasys CIVIOLIHYIO JIEOrPYHTOBYIO
crenky. (Bojee TouHo (opMa JIeAOrPYHTOBOTO
06pasoBaHusl BOKPYT OTHACJIbHHX KOJIOHOK B CHC-
TeMe PacCMOTPeHa HHXKe.)

Koaonka mnpocrefiliel KOHCTPYKUHH NOKa3aHa
ma pue. I1I—1. XuagoHocurenp . Lenecoo6pasHo
mogaBaTh BO BHYTpeHHIO Tpy6y I, KOTOpYiO
HaswBaoT nurawuiel. OTKPHTHHA HHXHHA KOHEL
npTapowedl TpyGH He JAOXOZHT HO JIHA KOJIOHKH
Ha 400—500 mm. XjaJOHOCHTEJb OXJaMAaeT
TPYHT uepe3 CTEHKYy HapyxHo#i TpyOm 2, mon-
HHMasCb MO KOJBLEBOMY 3a30py MeXIy BHYyT-
peHuelt H HapyxHOH TpyGamu.

B kauecTBe XJaJOHOCHTENs 4Yallle BCEro IPH
HCKYCCTBEHHOM 3aMOpPaXXHBAHHH IPUMEHSIOT pac-
TBop CaCl,— paccon (mogpoGuee o BhGope
XJIaJOHOCHTEJISE CM. HHIKe).

CucreMH KOJOHOK MOTyT OHITb JIMHEHAHBIMH
(ana o6pa3oBaHHs MJIOCKHX JIEAOTPYHTOBHIX CTe-
HOK) W KPyroBhIMH (IJis o6pa3oBaHus JeAOTPYH-
TOBHIX Or'pPaXKAeHHH BOKPYI IHJHHADHYECKHX BHI-
pa6otok). JlnaMeTp OKPYXKHOCTH, NO KOTOpO#
pacnoJiaraiotTcs KOJIOHKH, B MOCJefHeM cJydae
JoJKeH GbIThb PaBeH JHaMeTPy BBIPabGOTKH IJIIOC
TOJIKHA JeJOTPYHTOBOFO OrpaXKAeHHA: yHale-
HHE 3aMODaKHBAIOIIMX CKBaXHH Ha GoJbliee
paccTosiHHe OT LEeHTPa BHPaGOTKH HEXeJaTesb-
HO, TaK KaK NPHBOJUT K YBEJHYEHHIO HX UHCJIA H,
CJIe0BAaTeNbHO, K HONOJHHTEJNBbHBHIM  3aTpaTaM
Ha GypoBble H MOHTaXHHE paboTH; NpHOIHIKE-
HHe CKBaXKHH K LEHTPY TakKXe HeXeJaTeJbHO,
TaK KaK B 3TOM CJy4Yae NPH NPOXOJKe CTBOJsa Oy-
JeT noJJiexaTh BHIGOPKE YacTh 3aMOPOKEHHOH
OPOL!, UTO OCJHOXKHHT PpPa6GoTy H  YMEHLIUHT
TOJILHHY JeHOPYHTOBOTO OrpaxAeHHS.
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Heo6xoaumasi ToMMEA JIEZOrPYHTOBOTQ OF-
paxjenns (a clefoBaTeJbHO, H IIar MexXAy
CKBaXKHHaMH) ONpeJe/AeTCsl POYHOCTHHIMH pac-
YeTaMH, OJHAKO MPH STOM HEOGXOLHMO (pPHHH-
MaTb BO BHHMaHHe BO3MOXHOCTb OTKJOHEHHS
CKBaXXHH OT BePTHKaJH npH 6ypernu. CTpoUTEb-
HHMH HOpMaMmu # npaBuidamu (CHuIl II1.15-—
—9—69) jmomyckaeTCs OTKJOHEHHe 3aMOpaKH-
BAIOMHX CKBAXHH OT BEPTHKAJbHOIO MOJOXKEHHSH
B npenensax a<<0,5+0,002 H, rge a — momycru-
MOe OTKJOHeHHe; H — ray6HHA CKBaXKHHH,' M.

OnHako, KaK NMOKAa3HBaeT ONLIT, AJH CKBaXKHH
ray6unoil <C50 M mpH COGMIOAEHMH TEXHOJOrHH
OypenHs OTKJOHEHHs NpPEBLIIAIOT HOPMY He Go-
Jee yeM y 109% ckBaxkuH, U B 3TOM Cayuae HeT
CMHCJa YBeJHYHBATh TOJIHHY OTPAXKAEHHA IO
CPaBHEHHIO C PacueTHOH: JelleBJe HepeGypHTD
OTKJIOHUBIIHECS CKBAaXKHHBHL.

Jns o6pa3oBanusi JEIOrPYHTOBOrO Orpaxje-
HUSl BOKDYI CTBOJIOB MIaXT ray6uHoll <400 M
OOHIYHO JOCTAaTOYHO OJHOrO psifa ckBaxuH. Ilpu
6oJbLIel TyGHHe CKBaXKHHH PAacloJaraioT B JABa
psaza. ,

OG6HYHO BOJOHOCHEIE IJIACTH EPEKPHIBAIOT JIe-
JOTPYHTOBLIM OrpaKJIeHHeM, 3araylussi HHKHHE
KOHIIB KOJIOHOK Ha 2—3 M B BOJOYNOPHBIA TPYHT.
Ecym ke B OCHOBaHHH CTBOJIA LIAXTH BOAOYIOP-
HHA I'PYHT OTCYTCTBYET, TO 3aMOPaXKHBAIOLLKE
CKBaXXHHH MPUXOJUTCHA DacrmoJjiaraTh W B mpefe-
Jlax CTBOJIa INAXTH, mperpaxpas JNOCTYn BOJH
CHHM3Y CO3IaHHEM JeJOrPYHTOBOA MOAYLIKH.

Bruure Gmiia paccmorpena naubosiee pacmpo-
CTpaHeHHas CXeMa 3aMopaXuBaHHs. B 3aBucu-
MOCTH OT MECTHBIX YCJIOBHR OHa MOXKET IOJABEp-
ratbc H3MeHeHHAM. TaK NMOABHJMCH HEKOTOpHIE
YaCTHHE CXEMBl: 30HaJ/bHOe, JIOKAJbHOE, CTYNeH-
4yaToe 3aMOpaXKHBaHHe H JP.

3oHanbHOe 3aMOpaxXuBaHHE
MEHSIOT NPH FAyGOKOM 3aJieraHHH BOJOHOCHHX
IPYHTOB, IIOCKOJIbKY 3aMOpaxKHBaHHE TI'DYHTOB,
3aJieralolliX BHILIE BO/JOHOCHOO TFOPH3OHTA, He- '
ejiecoo6pas3no. B Takux cayuyasix B 3aMOpaXH-
BAlOIHX  KOJOHKAaX yCTaHaBJMBalOT xuadpar-
MH — MeTa/VIHYeCKHe THCKH C OTBEPCTHSIMH, Or-
paHHUHBAIOIMIHE HUPKYJSLHIO paccojia 30HOH 3a-
mopaxuBanus. O6paThbifi (oTpaboraBinf) pac-
COJl, JOCTUTHYB AuadparMbl, MOCTYNaeT B CIEHH-
aJbHYI0 OTBOAAILYI0 TPYyGy, HE CONPHKACAIOIIYIO-
€ C IPYHTOM BePXHHX HEBOJOHOCHHIX CJ/IOEB.
Bumecto auadparMb HHOrZA TPHMEHSIIOT CXKAaTHIA
BO3/yX, KOTOPHi OTXKHUMaeT pPacco/ B KOJbIEBOM
IPOCTPAHCTBE HA 3aJaHHYIO IJIyGuHY.

JloxanbHOe 3aMOpDaXuBaHHWe, HIH
3aMOpaXKHBaHHE TPYHTOB H3 3a00st CTBOJa, MpH-
MeHSIIOT IDH TAyGOKOM 3aJieraHMH  BOJOHOCHHEIX
IPYHTOB M CDaBHHTEJbHO MaJOH MOIIHOCTH HX.
B TakoM ciyuae GypHTb 3aMOpaKHBAIOIHE CKBa-
JKHHBl C 3eMHOM TMOBEPXHOCTH HELEeJeco06pasHo H
ux 6ypAT H3 3a6051 LIaXTHOTO CTBOJIA.

CrymneHyarToe 3aMOpaXHUBaHUE
NPHMEHSAIOT [PH GOJIbLIOH MOLIHOCTH BOJOHOCHBIX

npu-
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Puc. 111—2. XapaxTepuas gopMa JeAorpyHTOBOH
cTeHKH, obpasyloumiefics nocje CMbIKaHHA LHAHHA-
poB: Yym=/(x) — rpaHHIa Mep3Jiofi 30HH

rPYHTOB. B 3TOM c/yyae OJAHOBpeMeHHOe 3aMopa-
KXHBaHHE BCeH TOJIUH BOAOHOCHBIX TPYHTOB CBSi~
3aH0 € HeoOXOAHMOCTbIO NPHMEHEHHS 3aMOpaXH-
Balolled CTaHHHH GoJbLIOH XOJOAOIIPOH3BOAHU~
TejbHOCTH, [lo3TOMY 3aMOpaKuBaHHMe IDYHTOB
OCYIIECTBJSIOT NOCJEL0BATEJbHEIMH  CTYNEHSIMHU:
BHayaJe B BepXHeil YacTH, a 3aTeM, ONYCKAfChb
BHH3, B HHXeJeXalluX cTymeHsx. Iluraroume
TpyOH BHauajle ONMYCKalOT He HAa MOJHYIO Tiy6u-
HY 3aMOPaXKHBAIOIIHX KOJOHOK, a TOJbKO Ha BH-
COTY mepBO#, 3aTeM BTOPOH H T. A. CTyneHe.
BrcoTy OzxHO¥ CTymeHH NPHHHMAIOT C TaKHM pac-
yeToM, YT00H 33 BpeMs NPOXOJAKH H KpenJeHus
LIaXTHOTO CTBOJA B NepBOH cTynenu 60 obpa-
30BaHO JIeJIOFPYHTOBOE OrpaxKjAeHne B HHIKeJexKa-
Lied CTYMeHH.

OcHOBB TETIOTEXHUYECKOTO pacdeTa. Xapak-
TepHas (GopMa JeOrPyHTOBOH CTeHKH, 06pasyio-
mefic mocjie CMBIKAHHS LHJIMHADOB, MOKa3aHa Ha
puc. 111—2. Kak caepyer u3 pue. 111—2, Tosmu-
Ha CTEHKH [epeMeHHa: MaKCHMaJIbHafd TOJILIHHA
Ocn Habmopaercst B ceueHuu [—I, KOTOpPOE HasH-
BAlOT IJIAaBHBIM, MHHHMAaJbHast Osmx — B 3aMKO-
BoM ceuedun I1—II (ceuenue III—IIl no ocm
CHCTEMBl Ha3HBAIOT OCEBHIM).

TommuuHa CTEHKH B 3aMKOBOM Ce4€HHH — OC-
HOBHOW IapaMeTp, ONpeleJAlOMHE HaLeXKHOCTD
orpaxJeHis, — ONpPeA&JIAeTCs H3 YCJIOBHA IPOY-
HocTH. Tak, JJIs QHJAHHAPHYECKOro JeROrpyHTOBO-
ro OrpaxJeHus HZOJKHO GHTb Osmm=E, rae E
onpegeasierca no ¢opmyne (III—1).

OcHoBHasi 3ajaya TeNJIOBOI'® pacieTa CHCTeMH
3aMOpaXKMBAaHHA — ONpele/eHue BpeMeHH T A
o6pa3oBaHusi CTEHKH HeOGXOAHMOH TOJUIMHBL MPH
3aJaHHOM lIare MeXAy KOJOHKaMH [ (mpsmas
3ajJa4ya) WM ONpefesieHHe lHara NPH 3aJaHHOM
Bpemenn (o6paTHas 3azada). B oboux cayuasx
HOJKHbI OBITH H3BECTHH KOHCTPYKIHSA KOJOHKH
(naura, guamerpbl TPy6 u T. I.), PACXOA XJazo-
HOCHTEJIS, eT0  TelJO(H3HYeCKHe NapaMeTpH ' H
TeMIepaTypa Ha BXOJe B KOJIOHKY, a Taxkxe
BJIAXHOCTb, TemJodH3nHYECKHe NapaMerps B Ta-
JIOM ¥ MED3JIOM COCTOSIHHAIX H HavaJjbHast TeMIe-
partypa rpyHra.

Jlnf npHOGJHXKEHHOTO DPeIleHHS 3aJayd MOXKHO
HCNOJb30BATh H3BECTHHIE PelIeHHs O 3aTBepleBa-
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AHA REOTPARHYCHHOrO  MacCHBa, OXJaXKAaeMero
OAMHOYHHM LHAHHADHYECKHM - CTOKOM TellIOTH,
npuBefeHnue B [22—24, 29]. Tax, B [22] mpuse-
JIeHO pellieHHe, CIIPaBENJIHBOe IJs° ONpeleNeHHS
BpeMeHH HAMOPaXHBAaHHA JeJOrPYHTOBOTO UH-
JHHAPA 3aJlaHHOTO Pajuyca r; Ha OAUHOYHON
KOJIOHKe, ¥ KOTOPO# AJiIiHa HaMHOro GoJibloe Rua«
MeTpa NpH INOCTOSHHOH (O BpeMeH® H JJIHHE)
TeMnepaType XaafoHocutens. B pasmepno#i dop-
M€ yKaszaHHas 3aBHCHMOCTb HMEET BHJ

4 I s
T = —— ln_—
Ay (fp— tx) 2 To +
LU B DR
- (il

rae @=¢@Wpexk — Tennora (asoBoro mnpespaie-
HHA BOAH, cojepxallefica p 1 M® rpynra
(p=335 kIK/KT — TemnoTa ONABJEHHA BOAK;
W — wmaccoBas BAAMHOCTb, pPex — IJIOTHOCTB
CKeseTa TPYHTa; My — KO3GdHIHEHT Tenaomnpo-
BOJHOCTH Mep3JIOro - IpyHTa; ty, fx~—TeMmepary-
pa ¢asosoro nepexoia M TeMmeparypa XJaZoHO-
CHTEJSl B KOJIOHKE; Ia, 'o — DAafHYCH COOTBETCT-
BeHHO JIEAOTPYHTOBOrO NHJAHHADPA H KOJOHKH;
®x — KO3DOULNEHT TeNJI0OTAa4YH OT CTEHKH KO-
JIOHKH K XJIaJIOHOCHTeMI0, ABHXKYLIEMYCS B KOJb-
LEeBOM KaHaje, Ox ONPERESIOT [0 H3BECTHHIM 3a-
KOHOMEPHOCTAM  KOHBEKTHBHOTO  Temaoo6Mena
(cM., HanpuMep, [22]).

Ypasuenne (III—2) BHBeneHo B mpemmosoxe-
HMH KBa3HCTalHOHAPHOrO PeXuMa 3aMOPAXKHBa-
HUS, T. €. CYHTAIOT, YTO OTBOJMTCH TOJNbKO TeM«
Jora $a3oBOro nepexofa W He YYHTHBaeTCs Tell-
J0Ta A OXJIaXJEHHs 3aMOPOXKEHHOro TPyHTa
OT HAYaJbHOHA TeMnepaTypH frp>fy W AJA me-
PeoxyaxieHusl 3aMODOXKEHHOTO CJ0S OT lg A0
cpeaHeoObEMHOR TeMIepaTyphl MepaJoro  cjaos
fep.u<fg. DTY HETOUHOCTH MOXKHO TpPHOMHKEH-
HO Yy4YecTb, €CJIH BMECTO TEIJIOTH I[peBpalleHHs
D HCHoAB30BATh BEJHUHHY

D' = ypr (brp — tg) + $Wpen +

+owen(lo—1toy,), (11—
rie Crpr — OOBEMHAasl TENJIOEMKOCTb TAJIOTO
TPYHT2; Cn Pu —— TO XKe, LIt MED3JOro IPYHTA.
CpenneobbeMHyI0 TeMRepaTypy JieJOrPYHTO-
BOrO IHJHHIADA MOXHO HafTH U3 BHIPAXKEeHHS

tp— tcp. M
to—ter
Inrg—(r2lnrg—rilnrg)/( ©2— rg)+0,5
= Inry/rg ’
(117—4)
rae  for~tx+ (2+3)°C — TeMmmepaTypa CTEHKH

CKBa>XHHHI,



®opuyna (111—4) cupasepanBa A0 CMHEA-
HHSL JICAOTPYHTOBHX HHAHHAPOB.

Pacuernt mno ypaBHewuo (III—2) c¢ yuerom
pupaxenus (II1—3) Tem "Gosiee COOTBETCTBYIOT
peasibHOA 3ajade, 4YeM MeHbile JOJS TEMJIOT OX-
NaXAEHHS H NepeoXJaXKJeHHA N0 CPaBHEHHIO ¢
TeNJIOTOH (ha3oBoro mepexona.

Bropas morpewnoctb ypasHenna (III—2) csa-
3aHa C TeM, YTO APH €ro BHBOJE He YYHTHIBaJaach
TEIJIOTa OXJaXKAeHHS TaJoro rpyHTa, Haxohslle-
rocs 3a npefesaMH JIeHOTPYHTOBOro LHJMHJApPA.

TIpu6aHXKEeHHO TENJOBOH NOTOK OT TaJioro
rPYHTa MOXXHO HAHTH Kak TemJoTy, NOCTynaio-
myo #3 6eCKOHEYHOr0 MacCHBa K NOBEPXHOCTH
rpamdnbl pasjiena §as, umelomeRd Temnepatypy
ty. Cunrtas yCJOBHO STY MOBEPXHOCTb MJOCKOH,
TENJIOBOA NMOTOK OT TaJOro rpyHTa K OJHOH KO-
JIOHKE B MOMEHT BPeMeHH T MOXHO HaHTH IO
YPaBHEHHIO

OUH (trp — to)
Ve

TensioBolf NMOTOK K KOJOHKE OT MepaJioro
I'PYHTA B TOT e MOMEHT BpPeMeHH

M= V hcrpa/r. (111—5)

1
Qu () = 20H (g — tx) /( +
‘ [\ axrg
1 15 (T)
+ ———)\M In _fo ) , (I111—6)

rae rs (t) — pajuyc JeJOrpyHTOBOrO HHJMHIAPA
B MOMEHT BpeMeHH T B COOTBETCTBHH C ypaBHe-
gueM (111-—-2).

Comnocrapisst Qr ¢ Qum, MOXHO CYAHTb O Be-
JHYHHE [OrPeliHOCTH, BHI3BAHHOH TeM, 4YTO He
6bl1 yuTeH TEMJIONPHTOK H3 Tadof 30HH, B [24]

PEKOMEHAYeTCs  YYHTHBATb 3TOT TeMJIONPHTOK,
BBOJAA B INpaByld uacth ypaBHemus (III—2)
muoxkutens  Qu+ Qr/Qu, rtme Qy 8 Qr—

CpellHHe 3HAuYeHHsA TEMJONPHTOKOB OT  Mep3JOro
U TaJoro TPYHTOB 3a BpeMsi mpouecca f.

ToJsuHa CcJ0si TadoOro rpyHta (OT rpaBHIb
pasjiea ¢a3), B KOTOPOM TeMIeparypa I[OHH-
eHa 110 CPaBHEHHIO C NePBOHAYaJbHOH Temnepa-
Typo#t frp, 3aBHCHT OT BPEMeHH M MOXKeT OHITb
onpefiesieHa H3 BHPaXKeHHA

€= 3,46 Vigt/crpr- (111—7)

Cpennsisi TeMieparypa TpPyHTa B 3TOH 30He

1
tcp.'m = trp Y (trp — o) -

Ilns HeHarpyXeHHHIX JeJOrPYHTOBHIX Orpax-

ZleHH# BpeMsi 3aMOPaXKHBaHHsi NPAKTHUECKH MOXK-
HO OFpaHHYHUTb BpDEMEHeM, HeOOXORHMLIM JJIs
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CMHRaHRAR JAeAOTPYHTOBMX LMJIHHAPOB, T. €, Ha-
XOAHTb Tkom KaK BPeMf, NPH KOTOPOM Fs=1[/2.

[l DOANOpHHX CTEHOK 3aMOpaKHBaHHe IIPO-
NOJIKAIOT JO MOJYyYeHHs HeOGXOJHMOro 3HaueHHs
Osmx. Onmako ypaBuenumem (I1I—2) Bpems 3a-
MOPaJKHBAaHHA T CBS3aHO He C HCKOMOH BesHYH-
HOF Oaux, @ C TOJMIIHHOR JIEJOTPYHTOBOH CTEHKH
B [VIABHOM CeYeHHH, [OCKOJBKY MOXKHO CYHTATb,
910 Oraz=2rs (cm. pue. III—2). [Jas onpenede-
HHSI Osux MPA M3BECTHOM Orp H 3ajaHHOM mare !
MOZHO BOCIOJIb30BAaThCsl YPaBHEHHeM, NpHBeleH-
HeM B [13], KOTOpOe HaeT KOOPIMHATY yx Cpa-
HHIB pasjiena (a3 B 3aBHCHMOCTH OT X:

! 5 2
Yo = —— ArCh (Ch A L RTEPLLI 1).
on ! I

[Ipu £=0 Yu=0ra/2=rs, T. e

l

2

3,

s ArCh (Ch e +2),

OTKyJa, 3Has Oaux, MOXKHO HAATH COOTBETCTBYIO-
nlee 3Haye€HHE rz, 4 3aTeM H BpeMs 3aMOpaKHBa-
HHA T no ypasuenuto, (III—2) [c yuerom BHIpa-
xenuhi (I11—3)—(111—6)}. Tlpu 3TOomM mocie
CMBIKAHHS JIEJOTPYHTOBHX UHJHHAPOB Oawx YBe-
JuuHBaeTcs ObicTpee, 4eM Ora, T. € C TeyeHHEM
BPEMEHH JIeJOTPYHTOBas CTEHKAa BLIPaBHHBaeTCs
H 0pH 8smx=2[ TOMIMHA CTEHKH MPAKTHYECKH
nocTosiHHa no JJiuHe (Oamx=0Ora).

B cneunnajapnbix uccaenoBanusx [2, 8, 13, 25)
onucanbl GoJiee TOYHBlE DPelleHHs paccMaTpHBae-
MOH 3aj/lauH, MOJYYEHHBIE C IOMOLIBIO [HAPO- H
3/IEKTPOHHTErPATOPOB HJH YHCJIEHHEIMH MeTOAa-
vu Ha OBM. Tlpn atoM Kpome ymoMsHyTHX He-
TOYHOCTeH YUHTHIBAJH TaKke H3MEHEHHE TeMIie-
paTyphl XJafOHOCHTeJs 00 AJHHE KOJOHKH, a
A UHJIHHAPHYECKHX OFpaxieHHi — HepaBHO-
MEPHOCTb TeIJIOBOr0 MOTOKa OT Ta/oro rpyHTa,
HaXOAsIlerocs BHYTDH H CHApyXXH OrpakIeHus,
u Ap. PesyabraTthl 3THX HCcefOBaHHH OGHYHO
NpefCTaBJAAIOT B BHJE KPHTEPHAJbHBIX ypaBHe-
Bui Ju6o HoMmorpamm. Homorpamma ans ompene-
JIeHHS1 CPelHe0ObeMHOR TeMIepaTyphl  MepaJIol
30HBl [OCJ€ CMBIKaHHA JIEAOTPYHTOBHIX LHJIHHA-
poB-npuBefena Ha puc. I11—3, Homorpamma aJs
onpelleJieHHs] BPEMEHH 3aMeP3aHHs CJIOS 3aJaH-
HOH TOMINHHM Oaux — Ha puc. I11—4,

O6beM IpyHTa, 3aMOPOXKEHHOIO OLHONH KO-
JIOHKOH, B IEPHOA O CMBIKAHHS JIELOrPYHTOBHIX
IHJAHHIPOB ONpefessieTcss Kak O6beM UHJAHHADPA,
a nocjie CMBIKaHHSI MOXeT ObThb NMOACYHTAH IO
dopmyie

Vi = (0,405%2,,, - 0,51612) H. (111—8)

CpelHIO HATPY3KY HA XOJOAMJBHYI MALIH-
Hy MOKHO OIpeleJHTb ABYMs Cnoco6aMH:

a) Q= (GM +5T) e

— ik,
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Puc. 111—3. HomorpamMma ans omnpeneneHHs
CpenHeOGbEMHOH TeMIeparypel B Mep3ioH 3oHe
nocjie CMbIKaHHf JEeLOTPYHTOBBIX LHJIHHAPOB [13]
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Puc. 1I1—4. 3aBucuMOCTb 6e3pasMepHOH TOJIIH-
HBl CTEHKH B 3aMKOBOM CeueHHH £E=0muf/l OT

KpHTepHeB: ©  Fo=ar1//%; a=a-/ay; Ko =
=Q/cupu (fg—Ler); Kr= (trp—tp)/(tg~tcr);
Fo=ro

rie L/l —o6uee uuCaA0 CKBaXKHH B OrpaxAeHHH
paunofi L; ky=1,1--1,2—ko3¢pdHIMeHT, YIATH-
BAIOWIHA MOTEPH XOJOAa B Ha3eMHBIX TPyGompo-
BoJax H apMmarype; ks — K03()(HUHEHT, YUHTH-

BaIOIIKfA HepaBHOMEPHOCTL HAarpy3KH BO BPEMERH;

6) Q=

1
[‘P'WPCKVM +~-é— crpr X

Tkor
L
X (tp—to) Vo e kyky,

rie Vu — 06beM Mep3Jioro rpyHta no BHpaxe-
nuo (II1—8); Vo— o6beM oOxJaxiaeHHOro Ta-
JIOTO TPYHTa, NPHXOJALIHACA Ha OXHY KOJOHKY,
onpenenseMbli ¢ yyetoM ()OPMH OrpaxXAeHHS H3
Bhipaxennst (111—7).

Brime u3soxeH npHOAMKEHHBIA METOJX pacue-
Ta mpouecca 3aMOPaXkKUBaHHA B HehHABTPYIOIUX
rpydrax. IIpu HalHuuu QHJALTPAUHH TIPYHTOBHX
BOJ, YCJOBHS 3aMOpaXXMBAHHA YXYAIIAIOTCH, a -
pacuer ycaoxHusiercs. MeTox pacdera 3aMOpaku-
BaHHs B (HJbTPYIOIMX TPyHTax cM. B [2, 17
# mp.). ;

Tennogu3nyeckne ¥ MeXaHHUYecKHe CBOJCTBA
rpyaros. Temnepatypy ¢asoBoro mnepexoma fy
HE3aCOJICHHBIX TPYHTOB B NPakTHYECKHX pacue-
tax npuHuMaioT pasuofi 0°C. OgHako B jAeficTBH-
TEJBHOCTH 3TO NpPHOJMKEHHO CHPaBeMJHBO TOJb-
KO HJA mNecuaHoro rpyHra. Ias rpyHToB, cogmep-
KalMX TBEpAHe yacTHHH GoJjee menkux ¢pak-
un#, yeM y mecka, 0°C cuaelyer cuauTath TeMie-
paTypo#it Hadajla 3aMeP3aHHs; NPU STOH TeMmmepa-
Type 3aMep3aeT TOJbKO TaK Ha3blBaeMasi cBOGOJ-
Hasg BOAa, 3alOJHAKINAS KPYNHHE NMOPH MEXIY
TBepALIMH uacTHiamu. OcTajibHAasi d9acTh BOXH,
cofiepxallefici B IPYHTe, SBJAETCS CBSI3aHHOH H
3aMep3aeT [NpH OTPHUATEJbHHX TeMnepaTypax.
Ilpn aToM GOPMH CBSI3H OTHENbHHX MOJIEKYJ BO-
AL ¢ TBepAHMH YaCTHUAMH Das3/IHYHH M 3aBHCAT
OT TNpHPOAW XeHCTBYIOIHX Ha HuX cua. Coot-
BETCTBEHHO HEeOJHHAKOBa H TeMlepaTypa (aso-
BOr0 mnepexoja CBf3aHHOR BOXH. PasJuyaior
PHIXJIOCBSI3AHHYIO BOAY, HaXOAAIIylOCS MOJ BO3-
JlefiCTBHEM KamuJASPHBIX CHJA, ¥ NPOYHOCBA3AH-
Hyl0 BOLYy, HaxOAsmlylocs MNOX BO3AEACTBHEM
9JIEKTPOMOJIEKYJIAPHLIX  (aACOPOIHOBHBIX)  CHIL
PrixjocBsi3aHHass BOJa 3aMep3aeT B HHTEpBaJje
OTPHUATENbHBEIX TeMnepaTyp Alp, BeJHUMHA KOTO-
POro 3aBHCHT OT AHCNIEPCHOrO COCTaBa IPYHTA:
HeM Mesbye DasMep YacTHIL TPyHTa, TeM IIHpe
uHTepBat Afp. TlpounocBsisanHas BoXa He 3a-
mepsaer paxe npu —70°C. Ee kosmuecTBO TeM
GoJbiie, yeM 60Jblle IMCIEPCHOCTb IPYHTA.

B cBasn ¢ 3ToH OCOGEHHOCTBIO COCTOSIHHE
rpyntoB npu {<0°C mnoxpasjensioT Ha TBepAoO-
Mep3loe W NJacTHYHO-Mepsjoe. B naacTHuso-
Mep3JIOM COCTOSIHHH He BCSl PHIXJIOCBSI3aHHAS BO-
Jla mepellla B TBepJOe COCTOSIHHE W I'DYHT H3-3a
9TOr0 He HUMeeT JAOCTaTOYHOH TBepjocTd. Ilpu6-
JIHKEHHble TPAaHHIB TBEPJOMED3JIOr0 COCTOSHHS
(mo CHull 11—B.6—66) caenyiowne: nbliesa-
THe neckn — t<<—0,83°C, cynecu — ¢<{—0,6°C,

“cyrauHke — (<<—1.0°C, riunn — $<<—1,5°C.
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Jns KaxJoro BHAa IPYHTa B HHTepBaje ¢a-



30BOrO mepexofia Alp CyUIECTBYeT BHNOJIHE GIipe-
JiefieHHasi 3aBHCHMDCTb MeXJy TeMnepatypod #
KOJIHIECTBOM He3aMep3lliei BOAH HJIH, HaoGOpOT,
MexJy ¢ ¥ KOJu4ecTBOM 00pa3oBaBILErocs JbAa.
ITocneaniol0 3aBUCHMOCTD  TNPHHATO HA3HBATh
KPHBOfA JIbAHCTOCTH; 0O ONHTHHM MRaHHHM, ee
NPUHSTO annPOKCHMHPOBATb 3SKCNOHEHIHAaJbHOR
i runepGoandeckoit 3aBHcuMmocthio [30]. Coor-
BETCTBEHHO 3TON 3aBHCHMOCTH BblJeJIeHHE TemJIo-
TH 3aTBepAeBaHHSl MPOHCXOLHUT NOCTeNeHHO, MPo-
NOPIHOHAJBHO KOJHYecTBY obpasymoulerocd JbAa.
Ilpu OTBeTCTBEHHBIX PacueTax HaJeXHOCTH Jelo-
TPYHTOBLIX 3aBeC CJeAyeT YYHTHIBATb YKa3aHHble
CBOBCTBA Mep3JIbIX 'PYHTOB B NOCTAHOBKE 3aJauH
TeNJIONPOBOJHOCTH € MNOABHXKHOH rpamuned pas-
fena ¢as.

Tenaodnsudeckue XxapakTepHCTHKHM rpyHTa 3a-
BHCSIT OT €ro COCTOSHHS (Tajblfi WJIH MepaJanli),
MHHEPaJIOTHYeCKOro COCTaBa, AHCHEPCHOCTH, BJa-
JKHOCTH H TeMIepaTypHl.

TI10THOCTD BJIAXKHOTO TPYHT2 B 3aBHCHMOCTH
OT BJIAXXHOCTU onpefeasercs ¢opmyJon

= pox (1 + ).

~TennoeMKoCTb T'DYHTOB NOAUYHHSETCS 3aKOHY
aJAHTHBHOCTH K MOXeT OBITb BBHIYHCJIEHA MO HaH-
HBIM O MaccOBOM COCTaBe H 3HAYEHHSIM TelJo-
€MKOCTH TBepAHX 4YacTHl, Crs ~20,84+0,13 kIx/
/(kr-K), Boan cz=4,186 kdx/(xkr-K) u Jbia
Cx==2,12—0,008 ¢ xJ{x/(kr-K).

KospduurenTs TensonpoBoRHOCTH A B TeMme-
pPaTyponpoBOJHOCTH @=MA/cp CYIECTBEHHO 3aBH-
CAT OT NPHPOJBI I'PYHTA, €ro COCTOSHHA (TaJjoe
HJIH Mep3Jsioe), BJAXKHOCTH, TeMNepaTypH, a Tak-
Xe OT NJIOTHOCTH H. CTPYKTYpPHl (ecrecTBeHHas
HJIH HapylIeHHas).

TenJIonpoBOZHOCTb GOJBIIHHCTBA FPYHTOB MPH
3aMep3aHUM yBeJHUHBaeTcA (MJA MeCHaHbX I'PYH-
TOB B CpeJlHEM MOXKHO CIHTaTb Am/Ar=1,25). Oxn-
HaKO YCTaHOBJEHO, 4TO AN TINIMHHCTHIX TPYHTOB
npu Majof BAAXKHOCTH AwmfAr<l.

C yBeinueHHeM BJAXHOCTH KO03()PHHUEHTH
TENJIONPOBOLHOCTH TaJOrO ¥ MEp3Joro TIPYHTOB
VBEJHUYHBAIOTCH (32 HCK/IIOYEHHEM Ay IJS [VIMHH,
KOTOPHIi HMEeT MHHHMYM MPH BJA4XKHOCTH H5—
10%); ko3tb¢duuMeHT TeMIepaTyponpoBOLHOCTH C
YBeJIHUeHHEM BJIAXKHOCTH YBEJHYHBAeTCs, HO NpH
HEeKOTopoM 3HayeHHH W MoxeT uMeTb cl1aGo BH-
paxKeHHBI# MaKCHMYM.

BiusHHeM TeMnepaTypH Ha BeJHYHHH A H €
OGLIYHO TIpeHe6peraioT H CUHTAIOT NOCTOSHHHIMH:
npa {>0°C A=Ar B c=cr, @ B TBEpAOMEp3JIOM
COCTOSIHHH A=Ay H C=cCn. B uHTepBaje TeMmne-
paryp Afp (naacTHuHO-Mep3JiOe COCTOSIHHE) BJlH-
fHue ! HA A A ¢ YYHTHBAIOT NO HHTEPNOJANMOH-
HHM (opMyJiaM, Fallle BCero JHHERHBIM,

Crnenyer oIZHaKoO OTMETHTb, 4TO B pacdyeTax
BhLAeNeHHe TelJOTH (ha30BOTO Nepexona B HHTEp-
BaJe TemnepaTyp Afp ualile BCEr0 YYHTHBAIOT
COOTBETCTBYIOLIYM H3MEHEHHeM YHCJIOBOTO 3Hade-
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HUA TENJOEMKOCTH H TEMIePaTypONpOBORKOCTH,
T. €. BMECTO HCTHHHHIX 3HaYeHdil B pacueT BBO-
ASIT BEJHYUHH

Copp () = ¢ (f) +dP/dt v agy =4 ()/conp (),

rie d®/di= Aliﬂo AP[At — ROMHUECTBO  TENJOTH

dasoBoro mepexona, BHJesissieMOA 1npH JaHHOR
TeMnepaType B COOTBETCTBHH C KPHBOH JibJHC-
TOCTH.

B npuBeneHHOM BHIIe MeTOJe TemJIOTeXHHYeC-
KOro pacuera KpOMe MEPeuHCJ/EHHBIX ynpouleHuR
He YUHTHIBAIOTCS TaKXe TaKHe fBJEHHH, Kak
MHIpPalUHs H NepepacnpefieJieHHe BJard B MOpo-
Mep3alolliX H MPOTaHBaIOMHX IPYHTaX, KOTOPHE .
NPHBOAAT K NYyYeHHIO Mep3Joro rPyHTa, BO3HHK-
HOBEHHIO JeJiIHHX NpOCJoeK # JHH3 # T. n. [IoA-
POGHO 3TH CJOXHHE ABJeHMA omucauu B [20, 30).
TensoBne pacyeTH C y9eTOM MHIpalluy HOKa He
JoBelleHH N0 HHxKeHepHOR MerTomukH. Clreayer
OTMETHTb, 9TO 4eM OLICTpee HJAET MpOLecC 3aMo-
paKHBaHMs, TEM B MeHblUeHl CTeNeHH CKAasHBa-
I0TCSt OTPHIATE/IbHEIE SIBJEHHS, CBSI3aHHbIE C MHI-
panued.

T1pouHOCTH MEpP3JLIX TPYHTOB 3aBHCHT OT T€M-~
nepaTypel, MHHEDPAJIOTHYECKOTO H T[DaHyJOMETPH-
YeCKOTO COCTABOB, BJIaXKHOCTH #H 33CO/EHHOCTH.
C noHuxeHueM TeMmnepatyps HHxke 0°C  ppou-
HOCTb MEp3JIKIX TIPYHTOB  yBeJHunBaercd. [Ipu
3TOM JJIsi - IeCYaHBIX TPYHTOB HapacTaHHe NpOY-
HOCTH B 3aBHCHMOCTH OT OTPHIATEJbHOH TeMme-
paTypH NPOHCXOAHT OGBbICTpee, YeM JJisi TJIHHHC-
THIX, YTO OGBSCHSETCA PAa3/MUYHbIM  XapaKTepoM
3aBHCHMOCTH KOJIHYeCTBA  He3aMepsllefi BOAH
or Temmepartypbl. Ho # B TBeploMepsnoM cocTo-
SIHMM TPH OAHOH M TOR XKe TeMmepaType GoJb
el MPOYHOCTHIO 06JafaloT TPYHTH ¢ GoJjee
KpynHbIME yacTHuaMu. Ilecuansli TPyHT B OCHOB-
HOM HMeeT wacTHun ot 0,05 no 1 MM, rTHHHCTHA
rpyHT HMeeT gacTHOH Mesee 0,005 mMM; npa Tem-
nepatype —10°C u Baaxuoctn W= 17% upezea
MPOYHOCTH CXKATHIO MECcYaHOro rpyHTa [Oewm]™
~1,2 MIla, npu Tofi Xe TemmepaType H BJaXKHO-
cth W=33% nas ragHucroro rpyHTa [Ocm] ™
~0,8 MIla.

C yBequeHHEM BJaXKHOCTH MPOYHOCTb Mep3-
JBIX TPYHTOB YBeJHUHBAETCS, NMOCKOJbKY Jej SB-
JSIETCSl [EMEHTHPYIOLMM BeuleCTBOM, OJHAKO 3TO
CIpaBefJHBO TOJNBKO A0 MOJHOTO BJAaroHacHIue-
HHS, T. €. JAO MOJIHOTO 3amOJHeHuWs BOZOA nop
MeXJIy TBepJblMH 4aCTHLIAMH MPH COXPaHEHHH HX
KouTakta Apyr ¢ Ipyrom. Ecim xXe BoAH Tak
MHOFO, 9TO TBepJAbie YacTHIB TepSIOT KOHTaKT
Apyr ¢ OIPYroM, TO NPOYHOCTH MEeP3JOro TIpyHTa
yMeHbluaeTcsi, D10 MPOHCXOAMT H3-332 TOTO, 4TO
NPOYHOCTb YHCTOrO JbJA MeHblle, 4eM Jo6oro H3
MEp3JILIX TPYHTOB.

BkuaioueHus Jbga B MEP3JIOM TPYHTe MOTYT
HMeTb DasJIHYHbId XapakTep, T. €. Mepajbie rpyh-
TH HMeIOT PasJHUHYI0 TeKCTypy. PasinualoT TpH
OCHOBHBIX EBHJA TEKCTYDHI: CJHTHYIO, CJOHCTYIO



¥ suedcryio. HanGoavined npouHocTbio o6aagaet
CJAHTHasl, KOTOpasi XapaKTePH3yeTcs paBHOMep-
HblM pacnpejesieHHeM KDHCTaJJOB JbJa; TakKas
TEKCTypa XapakTepHa AJaA OBICTPOTO NPOMOpaXKH-
sanus. o cJOHCTOH  TEKCTYPH XapakTepHh
APOCIORKH 4YHCTOro JbAa (JeAsHHe JHH3b), pac-
noJaralouinecss napaJulesibHO CpaHdlie  pasjaena
$as npu4 MeAJeHHOM NPOMODAXKHBAHHH MeJKO-
JHCHEPCHbIX CPYHTOB. JlensiHble JMH3H TOABJSA-
f0TCSt B pe3yabTaTe MHIPalliH BJAard K (POHTY
KPUCTAMIKH3aUHH ¥ NPUBOAAT K NMyYEHHIO MEP3JIO-
ro rpynrta. ['pyHTH cjouCTOR CTPYKTYpH oOjaja-
10T HEOAUMHAKOBRIMH TenAO(MH3HYSCKHMH H OpOY-
HOCTHHIMH CBOHCTBAMH B PasJIHYHHIX HanpasJie-
HusAX. B MepssbIX rpyHTax suYeHcrofi TEKCTYPH
JefisiHble NPOKHAKA HMEIOT Pas3jJHyHOe HanpasJe-
HHe, OHH 00/1a2a10T HaHMEHbIUeR NPOYHOCTHIO.

Ilpu samopaxuBaBHH 00beM FPYHTa YBEJHYH-
BaeTcsd. DTo BHI3LIBAETCA TeM, 4TO Jel  HMeeT
npuMepro Ha 11% MeHbIIYIO NJOTHOCTb, YeM BO-
ga. Ecan recmeTpus 3aMopakHBaeMHX 30H TaKO-
Ba, YTO He MPOHCXOIHT
CPyHTa B 3aMKHYTHIX MOJIOCTAX, TO 3Ta OcOOeH-
HOCTb IIpOLecca  He BHI3bLIBAGT OCJOXHEHHH.
B OpoTHBHOM caydae BO3MOXKHO BO3HHKHOBEHHE
30H HAMPSKEHHOIO COCTOSHMS, YTO MOXeT HpH-
BeCTH K 00pa30BaHuio TPelldH B JEAOTPYHTOBOM
orpakAeHHH.

3aMOpOXKEHHBE TPYHTH, KaK u Jen, obaazna-
10T CBOWCTBOM moa3ydecTH. Iloa mouasyuecTsio mo-
HHMAaeTcsl CBOHCTBO MaTepuala YBeJHYHBATb Je-
dopManuio mox AeACTBHEM LJHTEJbHOH HArpy3KH.
UeM pgauTeJbHee Harpyska, TeM MeHblle HPOU-
HOCTb Mep3Jblx rpyHToB. HcciaegoBanHa Nokashl-
BAIOT, Y4TO NPOYHOCTb Mep3JBbIX FPYHTOB [OC/e Ha-
TPYKeHHA B TeyeHHe MeCAla COCTaBJAeT TOJbKO
30—509% MrHOBEHHON OPOYHOCTH.

YuurteiBas MHOrooGpasne (akTOpoB, BJHSIO-
MHX Ha NPOYHOCTHHE W Teman(pH3HYecKHe CBOH-
CTBa MEp3JBX TIPYHTOB, PeKOMEHAYyeTCs MJsi OT-
BETCTBEHHHX CTPOHTEJbHHX OOLEeKTOB ompene-
JIATb CBOHCTBA IPYHTOB - 9KCIEPHMEHTAJIbHO Ha
o6pasuax HeHapyUleHHOR CTPYKTYPH, NpHYeM mpo-
JOJKHTeNbHOCT HCOBITAHHH 06pasnoB Ha NPoU-
HOCTb JOJI)KHa COOTBETCTBOBATb NPOMOJIKHTENb-
HOCTH PaboThbl RAHHOFO JIEAOIPYHTOBOTO Orpaxie-
nus. Ecam cnenvasibHble HCHBITARHS HE MPOBOAAT-
cf, TO CBOHACTBA MEp3JEIX I'PYHTOB DEKOMEHAyeT-
cs npHHMMath B cooTBetcTBum co CHull 1I—B.
6—66; npn sToM Ko3ddullHeHT 3amaca MPOUHOC-
TH 10 OTHOUIEHHIO K MTHOBEHHOA NPOYHOCTH MPH-
HHMaeTcs paBEBIM n=3-5. [loxpoGuue nanube
O CBOACTBAX Mep3JHX T'DYHTOB C H3JOXKEHHEM
TEOPeTHYeCKHX  H IKCMEePHUMEHTaJbHHX JaHHHX
MOXKHO HafiTu TakXKe B MoHorpadusx [16, 20, 30].

BbiGop HcTOYHHKA OXJAMKAEHHSN M TeXHHKA 3a-
mMopaxuBanns. Jlas 3aMopakKuBaHHSl TPYHTOB B
CTPOHTE/IbHBIX 1eJAX HanOoJblllee pacmpocTpPaHe-
HHe MNOJIYYHJIH YCTaHOBKH YMepeHHOro XO0J0xa ¢
paccosbHOR cuctemoff oxnaxkaenus. IIpHMeHeHue
SJIECh CHCTEMH HENQCPEJCTBEHHOro OXJaxKIeHHS
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HeHenecooGPasHe no  CACAYIOIMM  TIPHYMHAM:
a) Goublide NOTEpH AABJEHU¥ BO BCACHIBAlOIIEM
TPy6ONpOBOZE KOMIpECcopa, éBA3aHHHE € GO0Jibe
IOH AJMHOR oxJaXZaollell ;cHCTeMH; 6) cyuie- -
CTBEHHOE MOBHIIIEHHE TEMIEPATyPn KHNEHHS H3-
3a THAPOCTAaTHYECKOrO AABJELHHS CTOJN6a KHAKO-
rO XOJIOJHJbHOIO areHra B KOJNOHKax GoJblIoH
rayOuHB (ecJH He OpraHM30BaTh CTeKaHHe JKHJ-
KOCTH MO CTEHKaM KOJIOHKY TJeHKOf); B) G60ilh-
mwasi CTOHMOCTb XOJIOJHJBHOTO areHTa, 3anoJHsi-
olero cuctemy 6oJblioro o6bema; r) TPYLHOCTDb
obecnieyeHnst HeOGXORUMOR NJNOTHOCTH COefHHe-
HHH B PasBeTBJEHHOH ChéTeMe; X) CJAOXKHOCThL pe-
ryJHPOBKH PaBHOMEDHOTO pacupefieJeHHs XO0JIO-
JHJBHOTO areHTa MO KOJOHKaM, HaxXOASIIHMCS Ha
PasHOM PAacCCTOSIHHH OT XOJIOXHJABHOH MAaIIHHHL,

B KkauecTBe XJ1aJOHOCHTeJNs NPHMEHsieTCHd pa-
crBop CaCly u3-3a ero nAellleBH3HH, HA3KOW TeM-
nepaTyps 3aMepsaHusi, HeTOKCHYHOCTH H MOXKapo-
6esonacHoctd. Hepocrtatkamm pactsopa CaCly
SIBJASIOTCS €r0 OTHOCHTEJBHO 6OJbIIAA BS3KOCTh
H KODPO3HOHHOe JeHCTBHE Ha MeTa/VIHYecKue
TPyObL

TeMmnepatypy KuNeHUs XOJOIHJLHOTO areHTa
B HenmapuTede o6bYHO mpuHHMalT —25-+—30°C,
YTO [MO3BOJSIET NMOJYyYaTb TeMOepaTypy paccosa
Ha BXOJZE B KOJOHKH npumepio —20-+-—25°C,
Takne TemMnepaTyph JNOCTHIalOTCA NMPH MCHOJb3O-
BaHHH OHOCTYNEHYATHX aMMHAuYHHIX HJH ¢peo-
HOBHIX (R12) XOJMOAMJIBHBIX MallMH.

B nepeule 5—7 mHelt mpouecca 3aMOpaKHBa-
HHSI TeMIepaTypa paccoJa [OJKHAa HOHHXKAThCH
[OCTENEeHHO, YTOGH H36exaTh  BO3HHKHOBEHHS
TepMHUYECKHX HANpsKeHHA B 3aMOPaXKHBAIOUIMX
Tpy6ax M, Kak CJAeACTBHE STOr0, pa3pHBa HX.
B caenyiomue 10—15 nuefi 3aMOpakMBaHus pas-
HOCTh TEMIepaTyp MexAy npsAMEM (NOABOLH~
MbIM) # OOpaTHBIM (OTBOZHMHIM) pAacCOJOM COC-
TaBJseT o6uuHO 4—5°C, 3aTeM OHa Me[JIeHH®
canxaercst 1o 2—3°C u, maxkouen, jpocruraer 1°C.
Paspocte TemMnepaTyp MexAy NPSAMBIM H o6part-
HEIM paccoioM Medbile [°C GHBaeT B pPeiKHX
caIyvasix.

Ilas 3amopaXWBaHMsl IDYHTOB € 3eMHOH mO-
BEPXHOCTH HPHMEHSIOT aMMHAUHEE XOJIOLWJbHbE
YCTAaHOBKH C KOMIPECCOpaMH BEPTUKAJBHOTO M
ropusonTajbHoro TeHnoB: AB300/480, AY150/480,
AY150/720, ATK47, AO600, AO1200, OAO-750,
JIAQOH-175, JAOH-350 u ap. 3amopakuBaoLLyi0
CTaHUMIO ¢ HauGoJblleli CTAaBAAPTHOH XOJIONO-
npoH3BouTeNbHOCTEIO 3060 kBT, cocrosmyro u3
kommpeccopa AO1200 w BOCbMH KOMIPECCOPOB
AY150/270, npuMeHSJIH [PH COODYXeHHH LWIaXT-
HBIX CcTBOJIOB Ha COJMrOpCKOM KaJufiHOM KOMOGH-
uate (BCCP). _

Jlnst 3saMOpaKuBaHMsi IPYHTOB B IOA3EMHBIX
YCMIOBHSIX HMCHOJB3YIOT  (PEOHOBHE YCTaHOBKH,
0o6bgHO ¢ KoMnpeccopaMu Thna 229YY-90 crau-
JapTHOH XOJI0JOIPOH3BOAUTEMbHOCTBIO 109 KBT.

B cayuae, ecid  Ha CTPOHUTENBCTBE HMEIOTCH
3ATPYZHEHHS B CHaGMKEHHH  3JIEKTPOIHepruei,



BMECTO KOMIIPECCHOHHHX XOJOJMJAbHHX MAalIHH
MOXHO HCHO0Jb30BaTh ab6CopGuAOHHHE, npH pabo-
Teé KOTODHIX NOTPe6JseTrcs TensioTa, a He 3JeK-
TpHYECKast dHeprus.

Jln1s KpymHHX 00GBeKTOB ¢ moTpeGHOA X0J0-
JOTIIPOK3BOAMTEALHOCTEIO Gosee 600 kBT Hcnosb-
SYIOT CTaHHOHADHHI® XOJOXHJbHHE CTAaHUHH, AJA
00BexTOB ¢ MeHbliek NMOTPeGHON XOJIOLONPOM3BO-
JIHUTEJbHOCTBIO YCHEINHO NMPHMEHSIOT —[epeBHXK-
HHE 3aMOpaXKMBAIOLAEe CTAHUHH, CMOHTHDOBaH-
Hhle Ha aBTOMOGHJAX HJM aBTonpHuenax. B [24]
OIIHCAaHO HECKOJbKO B3PHAHTOB TAKHX YCTAHOBOK
XOJIOIONIPOH3BOAMTENbHOCTIO o1 116 o 250 KBt
B OFHOM arperate. B macrosiniee BpeMs B npak-
THKY CTPOHTe/IbCTBA BHeJPeHA THNOBAas mepe-
JBHXKHast XoJoauibHas craHuus [1XC-100, Bemy-
ckaeMasi 3aBOJOM «KoMmpeccop», CMOHTHDOBaH-
Hasi B ABYX (yproHax Ha  [NAacCH NPHIENOB
MA3-5224B. XomoaunbHmi# arent R22. YcraHos-
Ka Moxer paboTaTb Mo cXeMaM ABYX- H OJHOCTY-
IEHYaToOro CXaTHA: B NEpPBOM cCJydae NpPH TeM-
nepatype Kunenus f=—40°C H TeMmeparype
KOHJEHCAIMH fxon=35°C X0/I0IONPOHU3BORHTEb-
HocTh 58 kBT, Bo BTOpOoM ciayuae mpH fo=—15°C
B txon=30°C XOJI0 JOTIPOK3BOAU TENTLHOCTD
232 xBr. .

ORBIT HCIOJL30BAHUS NEPElBUKHHIX CTAHOHA
[OKa3biBaeT, YTO 3aTPaTH Ha HHX, BKJIOYag CTO-
HMOCTb TPAHCIIOPTHHX YCTPOHCTB, COOTBETCTBYIOT
CTOMMOCTH CTAlHOHapHOM CTaHLHH TaKOH e Xo-
JIONONPOH3BOJHTENbHOCTH, T. €. TaKHe CTaHUWH
ONpaBAbLIBAIOT ce6si Haxe NPH ONHOKPATHOM HC-
I0JB30BaHHH, @ MHOFOKDPaTHOE HCIIOJb30BaHHE
HepenBHKHOH CTAaHUHH JaeT GOJBIIYID SKOHOMHIO,
KpoMe TOro, skOHOMHTCA BpeMs, TaK KaK MOH-
TaX HepeJBHKHON CTAHUUM NPOU3BOAHTCA B 3—
4 pasa O6plcTpee, yeM crauuoxapHoii. HauGosee
4acTo NpHMEHseMas  TeMmepaTypa  paccoJqa
—20°C.

B nocaenHee BpeMs HaGai0ofaeTcss TEHAEHIHS
K IOPHMEHEHHIO HCTOYHHKOB XoJoJa 6oJjiee HU3KO-
TeMIepaTyPHHX, YéM YCTAaHOBKH YMEpEHHOr0 Xo-
JIOfa, NS KOTODHIX  IOHHXKEHHE TEMIEPaTypH
paccosa 10 —40°C MOXKHO CUMTATh MpeleJIbHBIM:
npu GoJiee HH3KHX TeMIlepaTypax pesKO YBeJHuH-
BaeTcs BSI3KOCTb paccosia H MNOABASETCS Omac-
HOCTb ero 3amepsaHus. [Ipu Hcno/b30BamHM a4
3aMOpaxKUBaHHS TPYHTOB BO3AYLIHHIX Typ6oXx0-
JIOZHJPHBIX MallHH Ha BXOJE B OXJaXKIAeMHi
o6beM obecnedHBaeTcs TeMIepaTypa BO3Iyxa
—80+—100°C [31]. [IIpumenense TypGoxomo-
JHJBHBIX MaIIMH Iedecoo6pa3Ho 1fpH ray6uHe
ckBaxuH MeHee 30 M. IlepcneKTHBHHM MeETOIOM,
Bce Oojee IIHPOKO NPHMEHSEMHIM, SIBJSETCS 3a-
Mo;;axmaamae TPYHTA XKHAKHM a30ToM (CM. HH-
xKe).
BuI6Op HCTOUHHKA OXJaXKJIeHHS § NPOEKTHPO-
BaHHe 3aMOpaxKuBawoHIefl CHCTEMB HeOOXOAHMO
OCHOBHIBATh Ha 3JKOHOMHUECKHX pacyerax, 4ro
N03BOJIET YCTAHOBHTbL ONTHMAJbHBI = BapHaHT.
Ilpn sTOM BaKHeAWHMH ¢(aKTOpaMu SBJAAIOTCH

creflyioliie: CTOHMOCTb OYypoBHX DaGoT, MOHTA-
JKa 3aMOpaxKUBAIOIIUX KOJIOHOK, &8 TakXe CTOH-
MOCTb 3KCIJTyaTaLHH CHCTEMH B eJHHHMIY BpeMes
uH. [loppo6HO sToT Bompoc paccmoTpeH B [24],
rje NOKa3aHO, YTO C YBeJHUeHHeM HIara Mexay
CKBaXKHHAMH [ BJHSIHHe NepBHIX ABYX (GakKTOpoB
YMeHbIIaeTcs, a MOCJeLHEro yBeJHUHBAeTCH, T. €.
CYLeCTByeT ONTHMaJbHOe 3HayeHue [, COOTBETCT-
BylOlllee HaHMEHBIUHM 3aTpaTaM. '
KonTtpoab HOpMaJbHOH paGOTH CHCTEMBI OCY-
LIECTBJASIOT MO TeMIepaTtype oxJaiuTens (pacco-
Jia, a3oTa, BO3JyXa) Ha BXOJe M BHIXOJE H3 KO-
JIOHKM: 3Has S5TH TeMIepaType H pacXoj, OXJa-
JATEJIsT, MOXKHO HafiTH KOJHMYECTBO TENJOTH, OT-
HATOH OT IPyHTa B JaHHBIH NPOMEXYTOK BpeMe-
HH, H (IO ypaBHeHHIO 0ajlaHCAa TEMJIOTH) KOJIH-
4ecTBO 3aMOpOxKeHHOro rpynra. Kpome Toro, njo-
INaJKy OpOH3BOACTBa paboT OGOPYAYIOT KOHT-
POJIbHBIMH TEPMOMETPHUECKHMH H THAPOJOrHyec-
KUMH ckBaxuHamd. [lociemnue GypsiT BHYTPH
IIaXTHOTO CTBOJA, BOKDYI KOTOpOro CcO3jaercs
orpaxpenue. IIpH CMHKaHHH JeZOTPYHTOBHIX LH-
JHHAPOB B pe3yJbTaTe yBeJHUYeHHsI o0beMa I'DYyH-

- Ta npu 3aMep3andHd B HEM BOJLH 4acCTb TaJoit BO-

IObl BHIAABJIHBAETCS B THAPOJOTHYECKHE CKBaXH-
vl [lo [OBHINEHHIO YPOBHA BOAW B THApO-

-JIOTHYECKHX CKBAaXXHHAX MOXKHO YCTaHOBHTb MO-
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MEHT CMBIKaHHs orpaxjeHns. CyinecTByIOT Tak-
XK€ MEeTOAbl OmNpejesieHHs TOJUHHH JeJOrpyHTo-
BHIX OrpaKJeHHH, HampuMep YJbTPa3BYKOBOH.

OCo0eHHOCTH 3aMOPAKHMBAHHA IKHAKHM a30-
ToM. CxeMa a30THOrO 3aMOPaXkKMBaHHS YPe3BH-
gafigo npocra. JKuzkuit a3oT BHpPaGaTHBAIOT Ha
3aBOJAaxX MO Pa3fiesieHHI0 BO3LyXa METOLOM IJy-
GOKOro oXJaXKJeHUss H JOCTABJSIOT HAa CTPOH-
TeJbHYIO NJOLIAAKY B CHEUHaJbHEX €MKOCTAX —
aBTO- HJIM 3KeJIe3HOMOPOXKHHX LucTepHax. Temme-
paTypa XHJAKOro a3oTa OpH aTMochepHOM JaBJe-
o — 196°C (77 K). Ha njomagke XuIxuit
a30T CJAHBAETCS HeNOCPENCTBEHHO B 3aMOpakHBa-
IolllHe KOJIOHKM depe3 mHTamomylo Tpyby (camo-
TEeKOM JIH60 NojA HeGOJbLUIUM H30OBITOYHHIM HaBJie-
HHeM, KOTOpPOe MOXeT OHTb CO3J4aHO B 3aKPHTON
€MKOCTH IIPH HEKOTOPOM INOANAPHBAHHH B HeH
asora). [lomazass B KOJIOHKY, a30T BOCIDHHHMA-
eT TEeNJOTYy H3 OKPYXalollero rpyHTta H, 6yaydn
B COCTOSIHMH HACBHILIEHHON KHIKOCTH, KHIIHT IIPH
YKa3aHHOH HJIH HECKOJbKO 60Jiee BHICOKOH TeMIle-
patype (B 3aBHCHMOCTH OT JaBJIeHHs), OXJaX-
Kasi u 3aMopaxuBas TrpyHT. J[Jlas yMeHblueHHS
OTPULATENBHOTO  BJHMSHHA  THAPOCTATHYECKOTO
JNaBjeHHs cronfa  XKHAKOCTH, a TaKxke JJjd
YMeHbILeHHs] CONPOTHBJEHHS INOTOKY Iapa, KOTO-
poe OCOGEHHO BeJIHKO B HavyaJbHHH NepHoj 3a-
CHCTEMH,  3KeJaTeJbHO, YTOGH
JKUAKOCTh He 3aNlOJIHSAJa Bech 06beM KOJbLEBOro
3a30pa KOJIOHKHM, a NOJAaBajlaCh H2 HapYXHYIO
CTEHKY KOJOHKH OTHAEeNbHHMH CTPYyAKaMH uepe3
nepdopaunio B HHXKHefl gacTH nHTaomeR TPyGH
H HCmapsanach, CTeKass IO 3TOH CTeHKe B BHAE
nyeHkH [1].



[Tapu, o6pasyoitiyecss NPH KHOEHHH MHKHAKOro
a30Ta, NEPBOHAUAJBHO TaKXKe UMEIOT TeMIepary-
py —196°C, HO mIpH [BHXEHHH NO KOJbLEBOMY
3a30py BBEPX IIOCTENEHHO HarpeBalOTCs 3a CUeT
TeNJIONPHTOKA OT rpyHra. TakuMm o6GpasoM, OX-
NaxkJaeHHe TPYHTA IPOMCXOJHT KaK 3a CYeT Tel-
JOTH napoo6pa3oBaHusi, TaK M 3a CYeT HArpesa
napos. Ofillee KOJTHYECTBO TENJIOTH, OTHHMaeMoOe
OT rpyHTa, ONpefiesigeTcs H3 BHIPaKeHHS

Qo=G(iz—i1):

rie G — MaccoBHI pacxoZ a30Ta yepes KOJOHKY;
ig—iy=r+cpn ({3—!;) — Pa3HOCTb SHTAJbBOHA mna-
pa Ha BHIXOJE H XHJAKOCTH Ha BXOJe.

Kunenne, 0ocoGeHHO B HauaspHBIE MEPHOA OX-
JIaXKJEeBHd, OPOHCXOAHT O9eHb OYPHO, H OJHHMA-
WOLINACA map YHOCHT ¢ cOoGo# 6oJbllioe KOJHYECT-
BO MeJKHX KanesJb HeHCNapHBIIEHACS KHAKOCTH
(T. e. OH sBJAfeTcs BJAXKHLIM HACHIEHHHM IDa-

pom). ITostoMy Temmepatypa mapa BHauajle H3-.

MeHAeTC MeJJeHHO M M3 KOJOHKH, B KOTODYIO
3aJHBaeTCs XKHAKOCTb (HKHIAKOCTHAA KOJIOHKA), OH
BHIXOJHUT €lle JOCTATOYHO XOJOIHBIM (—120-+
+-—140°C). Uro6u He TepATb XOJOHA, TOT map
HanpasasiOT BO BTOPYIO KOJOHKY (mapoByw), rie
oH HarpeBaercs 10 —15+—30°C u ToaBKO C Ta-
KOHl TeMmmepaTrypoil BHGpachiBaeTcs B atmocdepy.

B samopaxuBalollell CHCTeMe XHIKOCTHHE K
napoBble KOJOHKH YepeAyloTcs, a AJas TOro, 4To-
6bl TOJIIMHA JeHOIPYHTOBOrO OrpaKAeHUT MOJY-
9HJIaCh DABHOMEPHON, OOGHMHO NpelyCMaTpUBAIOT
BO3MOXXHOCTh NEPEKJIOUEHHS U MONepeMeHHOH no-
Kaud B KOJIOHKY XKHAKOCTH M Iapa, TaK 4To Kax-
Jasi KOJIOHKA NONEPEMEHHO SBJAETCS TO KHIKO-
CTHOH, TO IapoOBoH.

Tenniora napooGpa3oBanus asoTa IPH aTMOC-
¢deproM naBsienun r=200 kJIIX/Kr, TENJI0eMKOCTb
napa cpn =1 kJIx/(xr-K). Ilosmas xonoponpous-
BOJUTEJBHOCTE | KF 230Ta NPH YKa3aHHOM TeM-
nepaTypHOM pexuMe coctaBaseT 376 kJ{x/xr.

KosuuecTBO TEnsOTH, KOTOPOE HEOGXOIHMO
OTHATb OT 1 M® rpyHra, yto6bl OXJagHTb, 3aMO-
PO3HTH H NePeOXJafHTh ero OT HAyaJbHOH TeMie-
paTypul ZO CpeRHeoObeMHOH TeMmepaTypsl Meps-
JIOFO TPYHTa, COOTBETCTBYET
suipaxenue (I11—3)). Jlns necuanoro rpyura ¢
BaaxHoctbio 20% nmpun  pex=1500 kr/M%, frp=
=10°C u fcp-mn=—30°C 3nauenue @’ cocrais-
er 180 500 & JIx/m3.

KoanvectBo asora, KoTopoe pacxonyercst Ha
saMopaxuBauue | Mm% rpyHTa, COCTaBJfeT COOT-
BETCTBEHHO

g = D'/q,= 480 Kr/md,

B 3aBHCHMOCTH OT BJIaXKHOCTH, TEMIepaTypH
H CBOfICTB TPYHTA, 4 TakXke OT TEMMNEPATYyPHOro
pexnMa pabOTH OXJaXKJAalolleHd CHCTeMB g H3-
menserca ot 450 mo 900 xr/md.

IopsAnok TenJOTEXHHYeCKOTO  pacyeTa MpH
a30THOM OXJaXJCeHHM B NPHHIHIE HE OTJIHYaeT-

Beanuune P’ (cM.’

¢ oT npupefienHoro Buite {19]- [cM. ypaBneuns
(II1—2)—(111—8)]. Tak, Aas pacyera BpeMeHH
06pa3s0BaHHs JIEAOTPYHTOBHX UMAHHADOB 3ajiaH-
HOTO pajHyca (BIJIOTb JO HX CMBIKAHHS) MOXKHO
BOCNOJNIb30BaThCs ypaBHenwem (I1I—2). Anamua
9TOrG ypaBHEHHs IOKa3HBaeT, YTO a30THAf KHA-
KOCTHas# KOJIOHKa 3aMOpaXKMBAET TFPYHT MNOYTH B
10 pas 6blcrpee, ueM paccodbHas (AJisi a30THOH
JKHAKOCTHOH KOJNOHKH fx=—]96°C, a pas pac-
COMbHOH fy=—20°C). Ilpu 3ToM noTepu Ha OX-
JiaxAeHHe IPYHTa B TaJo# $oHe AJS a3OTHOR KO-
JIOHKH CYLIeCTBEHHO MeHblle, 4eM JJIsS PacCOJib-
HOH. A3oTHasi cHCTeMa, COCTOSINAS M3 JKHAKOCT-
CTHHX M NapOBHIX KOJIOHOK, 3aMOPaXXUBAET IPYHT
npuMepro B 5—7 pas GbicTpee, ueM paccoJbHas.

Of6liee KoauuecTBO a3ota Ma, norpeéﬂoe N
3aMOPaXKHBAHKSA OTPaXKJAEHHN 3aJaHHOH TOJILUHLE
H IMHHOA L, MOMKHO BBIIMCIHTDL CJAERYIOLHUM 06-
pasom:

1
My = [gVM + "é_c‘rPr (trp — t0) VT/qo} L/lky.

rie Vu u Vy ompenensioT ¢ yueroM ypaBHeHHH
(I1I—7) u (I1I—S8).

[IpeumylnecTBaMH KHAKOrO a3oTa, KaKk Belle-
CTBa A/ 3aMOPaXKHBaHHA IPYHTA, ABJAIOTCA €ro
AHTHKODPO3HHHOCTh, MOXKAaPO6GE30NaCHOCTh, a TaK-
e 0e30NacHOCTb MONaXaHHd B TPYHT NPH HEZO-
CTAaTOYHOH FePMETHYHOCTH KOJIOHOK (B TO BpeMf,
KaK nomajaHHe B TPyHT paccosia NOPHBOAHT K
[AABJCHUIO JIeLOTPYHTOBOTO MAaCCHBA W TOTepe
uM npounoctu). B To xe Bpems Bmib6poc orpabo-
TaBlllero a3oTa B aTMocdepy HeOOGXOAHMO oOpra-
HH30BaTh TakK, YToObl B 30He paboTH Jiojell He
€O3/aBajlacb €ro NOBHIIEHHAS KOHUEHTPalHsd No
CPaBHEHUIO ¢ AONYCTHMON CaHHTADHHIMH HOPMaMH
I/ BO3LYXOPa3JeNHTEJAbHBIX YCTaHOBOK.

JlenorpynToBble XpaHuaMIA AN KHAKHX yr-
NeBOLOPONIOB. YTIJNEBONOPOJHblE a3l NPEfCTaB«
JAIOT CO0OH CMeCH rasoB  MeETaHnOBOro (MeTal
CH,, nponau C3H;, n-6yran nCsHy) uan onedu-
Hooro (3tnnen CyH,, nponnsen CzHs, n-6ytunen
nC,Hs) pamos. CoctaB rasa ompegmensierca cmo-
co60M MOJyYeHHA: NMPH paspaboTke HEDTAHBHIX H
Ta30BbIX MECTOPOXK/EHHH B OCHOBHOM MOJYyYaloT
nponad ¥ n-6yTaH, a Ha 3aBOZax mo mepepabor-
Ke He(TH — NPONHJIEH # HP.

Temnepatypa XHIKHX YIJIE€BOAOPOLOB 3aBHCHT
OT [aBJIeHHUS.

Ilpn atmoctdeprHoM JaBieHuu TeMnepaTtypa
KHAKAX YIJeBOLOPOJOB  OTpHIATeNbHA (npw
p=0,1 MIla TeMmepaTypa HaCHIULEHHS XHIKOrQ
nponana fgac=—42°C); caMyi0 HH3KYI0 TeMme-
patypy fmac=—162°C npn atmocdepnoM naBJe-
HHM MMeeT MeTaH, XpaHeHHe KHAKHX YrJIeBOAO-
pomoB npu aTMocepHOM JAAaBJEHHH Ha3HBAIOT
HH3KOTeMNepaTypHHM. Ero ocyumecTsisioT B eM-
KOCTSIX, CHAGXKEHHHIX TENJAOBOH H30JALHER.

Jlo HacTosILIero BpPeMeHH OCHOBHBIM THNOM
XPaHUJHIIA A8 CXKHXKEHHbIX [asoB ABJSIOTCH



HaseMHHe MeTaJJHYECKHe Fa3roJibJeph BHCOKOro
gasnenus. OfHaKo OHH 06GJAARAOT PpAAOM HEXO-
cratkop {21]. [Toa3eMHEE €MKOCTH /i XPaHEHHs
CKHXKEHHHX ra3oB 6ojiee yAOGHH H SKOHOMHYHH,
OCOGEHHO, €CJH JJsf HX TEeNJOBOI H3O0JAALMH H
repPMETH3alHH CJIYXHT 000JI09Ka, CO3MaHHas IIy-
TeM 3aMOPaXKHBAHHSl TPYHTa, OKPYKAIOUIETO eM-
KOCTb.

[Tpocrefitnfi cnoco6 co3faHHs JeLOTPYHTOBOMR
0GOJIOUKH BOKPYT MOX3EMHOrO pe3epByapa — 3a-
IIOJIHEHHE 3TOr0 pesepByapa XHAKHM YIJeBOJO-

poaoMm, nONJeXKAIHM XpaHEHHIO, HJIH KaKHM-JH-

60 IPYTHM CXKHKEHHBIM ra3oM, HalPHMED a30TOM.
Brauasie XHAKOCTb GYMeT MOJHOCTBIO HCHapAThb-
cd, OXJaXAas H 3aMopaxKuBash OKDYXKalomHH
rpyar. OZHaKO MO Mepe HapacCTaHHsS JEAOTPYHTO-

BOM CTEHKH YBEJHYHBAETCA €€ TellJIoBoe COmpo- -

THBJIEHHE ¥ YMeHbLIaeTcsl KOJHYeCTBO HCIapsIo-
meHcs KHAKOCTH. 3aBHCHMOCTh MeX1y BpeMe-
HEM 3aMODaKMBaHHS T W TOJILIHHOH JIeZOIPYHTO-
BOro orpaxieHus §; B 5TOM cayuyae npu6/uKeH-
HO MOXKHO HaHTH mo ypaBHeHuio Credana s
IPOMOpAaKHBAHHS MOJYOTPaHHYEHHOTO TPYHTOBO-
ro maccua [22]:

by~ l/_2)\M (t‘;— tx) s,

rhe #x — TeMNepaTypa HaCHIleHHS MKXHAKOTO Yr-
JIeBOJOpOsa (MM asoTa).

Tennoty ¢asoBoro mnepexosa P’ omnpenensioT
no ypasHenuo (I11—3).

TeopeTnuecks npouecc Temnoo6MeHa B CHCTe-
Me TPYHTOBHH MacCHB — pe3epByap sBJAeTCS
HeCTaUHOHapHHIM, OAHAKO Ha NMpDaKTHKE yXe CIy-
¢t 5—7 JieT peXuM MOXKHO CUHTaTh CTalHOHap-
HBHM, TaK KaK KOJHYECTBO Fa3a, HCHAapSIOLIerocs
B efMHUNY BpeMeHH, NpPU 3ToM OyHeT NMOYTH MO-
cTosHHEIM. Mcnapsiomudcs ras OTKauHBalOT, C3KH-
K0T € [OMOIIBIO CHENHAJLHBX  XOJIOJHJBHBIX
MAaIlWH H BO3BpallalOT B XpaHHAHINE, YeM 6oJib-
e o6beM pesepByapd, TeM MeHblIe OTHOCHTEJb-
Hple notepH. [lojaseMHBle HH3KOTeMIepaTypHble
pesepByapH AJs XHAKHX YIJeBOJOPOJOB MOTYT
HMeTb 06beM X0 30 THc. M® u Gosee, ¢ HX IpH-
MeHeHHeM NJIOMafly 3aCTPOHKH COKpAINalTci B
8—14 pas [21]. ,

B Hacrosmiee BpeMst nmoj3eMHbie pe3epByapH
ISl KHIKHX YIVIEBOZOPOJOB KOHCTPYKTHBHO BHI-
NOJIHSIIOT CJAEAYIOIHM 00pa3oM: pOIOT KOTJIOBaH
OHAHHIPHYECKON (OPMH, CTEHKM M  JHHIIE KOT-
JIOBaHa IIPOMODPAaXKHBAIOT, @ CBEPXY COOPYKAIOT
MeTaJJIHieCcKOe H30JHPOBAHHOE IEPeKPHTHE B
¢dopme martpa.

IlockoabKy npu BHOGOpKe rPyHTa H3 KOTJ/IOBA-
Ha GosbuIof rVIyOGHHH BeJHKAa BepPOSITHOCTb O6Ha-
JKeHHs1 BOJOHOCHBIX NJAcTOB TPYHTa, TO JELO-
TPYHTOBOE OrpaxKieHHe HeOGXOIHMO He TOJBKO
IJIsl TeDMETH3alHH W YKPElJeHHS CTEHOK pesep-
Byapa B SKCIUIyaTalHOHHBI [EepHOJ, HO H B
fepHOJ, CTPOHTEJbCTBA — JJ1f 3allUTH KOTJIOBA-

(111—9)

_ #ABLIErO rpyHTa. DTO Hapylaer
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Ha OT 33TONJIEHHs BOXOH uaH miByHOM. B arom
cayyae 11e1ecoo6pasHO JEAOPYHTOBYIO O6OJIOUKY
C03[1aBaTh 10 BHOGODKH IPYHTA H3 KOTJIOBaHA, 4TO
MOXeT OHTh JOCTHFHYTO C NOMOIILIO KPYrOBO#H
CHCTEMHl 3aMOPaKHBAIOIIHX KOJIOHOK (paccoiib-
HBIX HJIM a30THHIX), KaK 3TO OIHCAHO BHILIE,

HanGosnee OTBETCTBEHHBIH SJIEMEHT XPaHHJH-
[la TakoH KOHCTPYKIHH — Y3eJd CONDPSIKEHHs
KPOBJIH C JIEAOTPYHTOBEIM orpajieHneM. Iloxpo6-
HO KOHCTDYKIHSI H MeTONH pacueTa MNOA3EMHHIX
HH3KOTeMIepaTyPHBIX XPaHHJHIL JJIS CHKHMKEHHHX
rasoB, BKJ/IOYasl TeXHUKO-DKOHOMHYECKHH aHAaJIH3,
npusozarcs B [21]. OTmeuaercss, 4T0 BO MHOIHX
clydasXx TaKHe XDaHWJHLIA PAcrnoJaralT BGJIH3H
BOJHHIX TPAHCMOPTHHX Maructpajiedf — Ha Gepe-
rax pek HJM Ha MOpCKOM nobepexbe. B aThHx Mme-
crax yacto Habuaofaercs GuAbTpanus MOASEMHBIX
BOJ, YTO HeOOXOAHMO YUHTHIBATb B pacyeTax IO
ONpeNeNICHHI0 BPeMEHH S8aMODaXKHBaHHS H OpH
Ha3HAYeHHH Wlara MeXJy KOJIOHKaMH B 3aMopa-
kuBawleil cucreme [17].

CE3OHHOJEACTBYIOIIHE YCTPOHNCTBA
IJI1 OXJIA)KIEHHUS
H 3AMOPA)XHBAHHSI TPYHTOB

[Ixpokoe ocBoeHHe CeBepPHHX H CEBEPOBOC-
TOYHBIX DErHOHOB Halllefl CTPaHHl CBA33HO C pas-
paGOTKOH NPHHLHMIHAJBHO HOBHMX METOAOB CTPO-
HTeJbCTBA Ha BeyHoH Mepanore. Ilpu 3acTpolike
TaKHX TEDPHTODHH HapyllaeTcs eCTeCTBeHHHI
TemJIoBOK OasiaHC 3eMHOH  moBepxHocTH. Tak,
yAajieHHe C INOBEPXHOCTH IOYBH DaCTHTEJbHOIO
MOKpOBa H3MEHseT He TOJbKO TeNJOH30JISALHOH-
HHle¢ CBOWCTBA IIOBEPXHOCTHOIO CJIOS, HO H IIOIJO-
mareJbHyl0 (M OTpa)KaTeJbHYI0) CHOCOGHOCTB
NOBEPXHOCTH MO OTHOMIEHHIO K COJHEYHBIM JIydaM,
4TO YaHle BCEro NMPHBOJHT K JerpajalnH BeuyHOR
mepanoThl. Ilox 3paHHSMH, COODYXeHHHMH Ha
BEYHOMEP3JIOM TI'DYHTe MeTOJaMH, CBOHCTBEHHHIMH
perHOHAaM C IOXKHHIM H YMepeHHBIM KJIHMAaToM, B
pesyJbTaTe BHYTPEHHHX TeIUIOBHAejeHHH (oTom-
JieHWe, MPOH3BOJCTBEHHBIE TeNJIOBHJEJNEHHA W
T. ) CO BpeMeHeM pa3BHBaeTCs «ualla» [IpoOTa-
YCTOHYHBOCTD
3JaHHA: TNPOHCXOAHT  HepaBHOMepHasi Ocajka
TPyHTa IIPH NJaBJeHHH XKHJbLHOTO JbJa B OCHO-
BaHHH COODY2KEHHSl, 4To TPHBOIMT K ero Aedop-
MallusiM, 06pa30BAHHIO TPEUIHH, naxe K. paspy-
1IeHH10. BO3HHKAIOT CJIOXHOCTH H B NpOKJalIKe
pasJHUHHIX KOMMyHHKanuf. i mnpeomoseHus
yKa3aHHEIX TPyJAHOCTeHl pa3paboTaHO JBa MeTOAa
CTPOHTENLCTBA HAa BeYHOH Mep3JoTe: MPeldrnocTpo-
eyHOe OTTaHBaHHe IPYHTOB Ha Yy4acTKe 3acTpoii-
KH (HaImpHMep, 9JeKTPO- HJH NapooTTaHBaHHUE);
HCKYCCTBEHHOe COXPaHeHHe CyLIecTBylolleHf Bed-
HOH Mep3JIOTH, @ TaKXKe YKpeIVleHHE «BsJIOM»
MEp3JIOTH B OCHOBAHHSAX COOPYXKEHHH MPOMBILU-
JIEHHBIX M XKHJBIX 371aHufi, HedTe- H rasonposo-
JI0B, OIOp JIMHHH -3JEKTponepeiad, ONOP MOCTOB



H 3CTaKaf, AOPOr, B3JIETHHX NOJOC a3POLPOMOB,
TENJIOBHX CeTell H T, I

Tlocneanee B MpHHUHIE MOXHO 6bIO 6H OCy-
LIECTBHTL C NMOMOIIBI0 XOJOAHJBHHX MalnH. H3-
BECTHH NPHMEPH HCIOJb30BAaHHS XOJOAHJbHBIX
MaliiH JJis COXPaHeHusl BeuHo#t MepsJoThH. On-
HaKO LeJsecooGpasHefi HCNOJbL30BATb IJA ITOH He-
Ju OCOOEHHOCTH KJHMaTa CeBePHOH CTPOHTE]bHO-
KJAHMAaTHYECKO# 30HB: 060Jiee BHITOAHO  OXJaXK-
IaTh M 3aMOpaXKHBaTh TPYHTH C MOMOIIbIO ec-
TeCTBeHHOro 3HMHero xogoxa. IlocrassenHas 3a-
Jada B OHpeAeJeHHOH CTelmeHH pellaeTcs CO3Ja-
HHEM NOJ 3JaHUSIMH B COOPYKEHHSMH NDOBETpPH-
BaeMbIX MOAINOJHH, OJHAKO BO MHOIUX CJAydasx
3TOT MeTOJ HeNPHMEHHM MO KOHCTPYKTHBHBIM CO-
obpaKeHHsIM HJy He obecneudBaeT JOCTaTOYHO
HHTEHCHBHOIO OXJIaKIEeHHS.

DoJsee akTHBHOE oXxJaxKJeHHe U 3aMOpaxKHBa-
HHE TPYHTOB MOXKHO OCYIUECTBHTb C IIOMOLIBIO
Ce30HHOAEHCTBYIOIWUX OXNaXKA2IOWUX YCTPOHCTB
(COY). COY mnpexacraBasioT coGofi PasjUYHOrO
THNa TemaooOMeHHBle yCTpoOHCcTBa, KOTOPHEe pabo-
TalOT TOJBKO B XOJIOJHOE BpeMs roja, Korja ar-
MoctepHHI BO3AYX XoJoxHee rpyHta. IlepenaBas
TenJOTy H3 TPYHTa B BO3AYX, OHH TeM CaMbIM
oxqtaxfarT rpysr. Jletom COY ne paboraior, HX
OTKJIIOYAIOT BeCHOH, a BKJIOYAKIOT OCEHbIO (OTKJIO-
geHHe M BKJIOYeHHe MOXeT GBITh [PHHYAUTENb-
HbIM HJIH 3aBTOMAaTHYECKHM).

C nomoupslo COY MOXKHO He TOJBKO YKpeln-
AATb TPYHT B OCHOBAHUAX NEPEYHCIAEHHBIX COODY-
XKeHHH, HO H OCYMIECTBJSATb €ro 3aMOPa’KUBAHHE
Ha ﬁonbmyxo ryGHHY: B HACTOsllee BPeMs CO3-
nauet COY ray6uHo#t o 30 M u BexyTCst paspa-
GoTku yCcTpoHCTB rayGunoii go 80—100 M. Oue-
BHIHO, YTO 3aMopaxkuBawinue cucteMbl 3 COY
TaKOH TJyOHHH MOTYT GBITh NMPHMEHEeHH IJS TeX
¥e Iesell, YTO H ONMHCaHHBIE B NpPEAbLAYILEM pas-
Jesie OXJIaXJaKIIie CHCTEMBI HCKYCCTBEHHOIO 3a-
MOpaXKMBaHAS ([Js1 NPOXOAKH CTBOJIOB IIAXT,
YKpeIlJIeHHs! CTEHOK KapbepoB H T. I.), €CJH 3TH
CTPOHTeJIbHBlE OOBEKTH BO3BOAATCA B pafoHax
C XOJONHBIM KJIHMAaTOM (IPaKTHYECKH, €CJIH CDeA-
HerojoBasi TeMilepaTypa Be3ayxa Huxe —5°C).

OcoGenno mupokoe pacnpoctpanenne COY
HalIE B THAPOTEXHHYECKOM crpouTtesnscrse. C
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Puc. II—5.
IPYHTOBOA IJIOTHHH C MepP3/IOTHOH 3aBecoH, cos-
ZLaBaeMoit ¢ nomouplo COY:

I — ypoBeHb BOALI B BONOXPAaHWJHILE; 2 — FPaHHOA 9a-
Y OPOTauBaHUsA; 3 — cezoHAOfieficTByONlee 3aMOPaKH-

MpuHuNNHaNPHAR  KOHCTPYKIHS

Baloltee ycrpoiicrBo (COVY);
TaHBaHHS IPYHTa

4 — rpaHHIa Ce3OHHOr0 mpo~
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Puc. 111—6. Bospymueie COY ¢ BoHYXICHHOR
(a) u ectecTBeHHOH (6) UHPKYJslHell BO3AyXa

IIHA TPYHT — TAJHK, @ HHXKE DAacCloJaraerci Bed-
Hasg Mepajnora. MepanoTHasi 3aBeca B TDYHTOBOW
IJIOTHHE CJYKHT [POTHBOQHJILTPALHOHHBIM 3Jie-
MEHTOM; CONPSrasfCb C BEYHOH Mep3JOTOH, OHA

‘co3aeT uauly BOAOXPaHWiHiLa. MepsnoTnas 3a-

HX TOMOIIBIO CO3IA0T NPOTHBOQHILTPALUOHHEE

3aBeChl B I'PYHTOBHIX MJIOTHHAaX MEp3JIOro THNA, a
TaKXe B OCHOBAHHSX TAKMX IJIOTHH. [ pYHTOBHe
¥ KaMeHHOHaGpOCHHE NJOTHHH (HHAYe HX Ha3bl-
BAIOT IJIOTHHAMH M3 MECTHBIX MaTepHaJoB) MoJy-
YHJIY HIHPOKOE DACHPOCTPAHEHHe B OTHAJCHHLIX
OT TPaHCIOPTHBIX Maructpaiefi pafoHax, Kyua
TPYAHO HOCTaBJATb LEMEHT H APYrHe CTPOHTEb-
Hble MaTepuaJpl. Takue IVIOTHHH CTPOAT A7
CO3/1aHHsi BOLOEMOB MHTHEBOrO H XO3SHCTBEHHOro
BOLOCHAGKEHHS!, MEJIHOPALMH,  OXJaXJAEHHS 060-
POTHOR BOJAB TEIJIOBHIX 3JIEKTPOCTAHUMH H T. 1.
Bricota mono6HBIX MIOTHH coctaBasgeT 5—30 wm,
HX COODYXAaIOT B NOHMAax MaJbiX PeK H DYubeB,
NnOJ pycJOM KOTOPBIX HaCTO HMeeTCsl MpOTasiB-
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BeCa B MVIOTHHe HE SIBJIAETCA HECYUIHM  3JeMeH-
TOM: HAIPY3KY OT AaBJeHHsS cTo6Ga BOAH BOC- -
NPHHHMAaeT BCS IJIOTHHA B LesoM. [IpuHUHNHANB-
Hasl KOHCTPYKUHMSI TPYHTOBOH IUIOTHHBI C MEp3JIOT-
HOH 3aBecoil mokasaHa Ha puc. I11—5. Cesonno-
RefiCTBYIOIIKE OXJaXKNaMIHe YCTPOHCTBA  ycTa-
HaBJIHBAIOT MO rPeGHIO MJIOTHHBI C OnpeliesieHHHIM
waroM, TaK Y4TO B rPyHTe OHH 06DasyioT JHHeR-
HYIO CHCTeMY 3aMODa’KHBAIOLIHX KOJOHOK,

B Hacrosuiee BpeMsl NPHMEHSIOT cCJeRyloline
ocroBHHe THnH COY: BO3AyluUHBlE KOJIOHKH C
NPUHYAHTeNbHOR MM eCTeCTBeHHON KOHBeKuHeR
Bo3ayxa; xuaxkoctHoie COY ¢ BHHYXKIEHHON HJH
€CTEeCTBEHHOH LMPKYJALHEH KUAKOCTH; NapOXKUL-
koctHee COY.

Bosaywrue COY no KOHCTPYKUHH MPHH-
HUAHaJAbHO HE OTJHYAIOTCS OT PACCOJILHHIX KOJO-
HOK: B YCTPOHACTBaX C BBIHYXK/JEHHOH KOHBEKIH-
efi (puc. III—6, a) XONOAHBIA BO3AYX BEHTHJS-
TOPOM MOJAeTcs BO BHYTPEHHIO TPYGY H, ROHAS



AO Hu3a KOJIOHKH, BOSBDallaeTcsi MO KOJIbLEBOMY
3330py, OXJamAas npuieraiomuii rpyar, Jokasa-
HO, YTO TaKOe HanpaBjleHHe JABHXEHHA BO3fyXa
[0 CPaBHEHHIO C DPOTHBONOJIOXKHBIM HMeeT psi
NpeHMyillecTB, OCAGeHHO  CYIIECTBEHHHX, ec/n
BHYTpEHHsA TPyba H3roTOBJIEH2 H3 MAaTepHals C
MaJIoll TenJONnpoBOAHOCTbIO. BO3MOXKHA B ecTecT-
BeHHas UMPKYJallHs BO3AyXa B KOJOHKax (pHc.
[11—6, 6); npun 3TOM ycTaHOBKa paboraer [0
OpHHIHNY OTKpHTOro TepMOocHpoHa. Onuako B
Bo3aywHux COY ¢ ecrecTBEHHOH KOHBeKLHEH
CKOPOCTb LMDKYJSAIUHH M HHTEHCHBHOCTb TeNJo00-
MeHa BO3/yXa C IPYHTOM HAaMHOFO MeHblle, 4eMm
NPH BHIHYXKAEHHOH KOHBEKHHH. KpoMe TOro, Hesb-
31 rapaHTHPOBAThb, YTO B KOJIOHKE C eCTeCTBEHHOH
UHPKyJsuHe#l ycTaHOBHTCS 3(h(QEeKTHBHOe Hanpas-
Jenue JBuxkenus, [losToMy Takhe ycTpoficTBa
OPHMEHHMB JUIs NepPefayH MaJbiX TeMJOBHX MO-
TOKOB € HeGOJbIIMX IMIyOHH, Hanpumep AJs Tep-
MOCTAaTHPOBAHHS BEYHOH Mep3JOTH MNOojJ HOPOXK-
HHM noJoTHOM. HecMorpa Ha G6GOabplme Kanu-
TaJbHBle H SKCIVIyaTalHOHHHE 3aTpaThl, AO CHX

nop uamle npuMeHstoT BosaywHee COY ¢ BH-

HYX IcHHOH KOHBEeKUHel BO3LyXa. .

C nomompio Bo3gymnux COY ¢ BHHYXIeH-
nodt konBekuHhefi B CCCP cosfaHb npoTHBO(DHb-
TPALHOHHbE 3aBeCH TPYHTOBHX IVIOTHH Ha
03. Joarom 6au3r. Hopuabcka (Bmicora 10 M), Ha
p. Hpeasx okono r. Muproro (Bmicota 21 M), Ha
p. CuThikan (BHcoTa 25 M) u OAp. [Juamerp Ha-
PYXHHX TPY6 KOJIOHOK OGHYHO IPHHHMAIOT paB-
HeM 159—219 MM, BHyTpenHux — 133—159 Mw,
CKOPOCTEL BO3pyxa — 2—5 M/c.

OcuoBHbie oTaHyHsi Boaayuwubix COY or onu-
CaHHBX Bhlllle PAacCOJbHHX KOJIOHOK BHI3BaHH
C/AeAYIOIHM: a) BO3JYX TO CPaBHEHHIO C pacco-
JoM o6Jiajaer MaJod 00bEeMHOH TemJIOEMKOCTHIO;
6) TemmepaTypa BO3JyXa IlepeMeHHa BO BPEMEHH,
B TO BpPeMs KaK TeMIepaTypy DPaccoia MOXKHO
HOANEPXKUBATh MPHOJH3UTENIbHO MOCTOSHHOA my-
TeM pEryJMpOBaHHS XOJOLONPOH3BOAHTENbHOCTH
ycraHoBKH. Masas TensioeMKoCTb MPHBOAMT K Gbi-
CTPOMY HArpeBy BO3JyXa NPH €ro JABHXKEHHH B
KOJIOHKE H, CJeJ0OBaTe/ibHO, K HepaBHOMEPHOMY
oxaaxaenuio rpyHra. Ilo ' 3sKcnepHMeHTaJbHHM
JIaHHBIM, JJS KOJOHOK rayGuHoit 20—30 M nepe-
naj Temmepatyp cocrasiser or 7 mo 20°C p 3a-
BHCHMOCTH OT TeMNepaTypH BXOASIIero BO3AyXa,
ero pacxoia u TEMJOBOIO [I0OTOKAa M3 rpyHTa. B
pa6orax [5, 28] nokasaHo, 4TO NMpH ABHXKEHHH IO
BHYTpeHHeH TpyGe TeMmepatypa BO3AyXa frp BO3-
pacTaeT MOHOTOHHO, a B KOJBIIEBOM 3a30pe Xxa-
paKTep H3MEHEHHs TeMmepaTyphH 3aBHCHT OT na-
pametpa P:

P = mdryHphrp/CeppSs,

rae Hep—ray6una COY B rpyure (cm. puc. III—
6); Krp — K03(PHUHEHT TemJionepenaud BHYTPeH-
Hell TpYGH; Sy -— 06beMHBIA pacxoj BO3AyXa.
IMpu PZ>1,5 nabawaaloTca CHayala poCT, a
3aTeM MOHHXKEHHE TeMmepaTtypH fx I1pu sTOM pa-

nuyc o6pasyiomerocs BOKPYF KOJIOHKR JeIOrpys-
TOBOIO LW/IMHJDa HEePEeMEHeH 10 BHICOTE H HMeeT
mMHERMYM. Pacxol Bo3xyxa pexoMenayercs ompe-
Zensth u3 ycnoBHs P=1-2, coorBercrByloiero
OTHOCHTEJIbHO  DABHOMEPHOMY  pacnpeleJieHHIO
TEMNEPATypPH Mo BHICOTEe KOJOHKH. llamenenus
TEMIEPaTyphH BO3JyXa MO BHCOTe KOJOHKH B 3a-
BHCHMOCTH OT INIOTHOCTH TENJIOBOTO fIOTOKa H3
FPYHTa ONHCHBAIOTCH CJAeAYIOLHMH OPHOJIHXKeH-
HBIMH yDaBHEHHSMH:

a) TemnepaTtypa noToka BO BHyTpeHHell Tpybe

tip = tex + Pz[xlﬁrp—' _;" (x/Hpp)?| grps
(IT1—10)
6) Temmepatypa mOTOKa B KOJBUEBOM KaHaJe
ty = trp+Z (1 — x/Hyp) qrp. (I1I—11)

Cpem-mﬂ TeMIIepaTypa B KOJbLEeBOM KaHaJe

Tty = tpx + Aty

3necs:
Atqn=2Z (1/2+ 1/3P) gpps = (111—12)
Z =rdyHrp/cppaSs,
X — paccTOsiHHe OT NOBEPXHOCTH TpYHTa JO

paccMaTpHBAaeMOro CeYeHHS,

CylnecTBeHHOE NOBHINEHHE TeMOepaTypH BO3-
nyxa (Ro 2—5°C) naGmiofaetcsi TakkKe B BEHTH- -
astope. C ydeTroM ckasawHoro pa6ora BO3LyLi-
HBIX OXJIaXJAMOWHX CHCTEeM CYHTaeTcs Uesecool-
PasHOH TOJNLKO NpPH TeMIepaType BO3LYXa HHKe
—12+—15°C.

K HefocTaTKaM 3THX CHCTeM CJHELYET TaKKe
OTHECTH BO3MOXKHOE CYXKEHHe CeYeHHSl KaHa/loB
(a AHOrAa B NMOJIHYIO 3aKyNOPKY) NpH BhinaJaHHH
Ha CTEHKax Tpy0 HHes, YTO OCOGEHHO BEPOSITHO B
paloHax ¢ BJAXKHHM KJIMMaTOM.

Xugkocraue COY ¢ BHHYXACHHOR HHP-
Kynauued xuakoctn (puc. III—7, a) orauua-
I0TCS OT PACCOJBHBIX OXJaXKAAOUWHX  KOJOHOK
TOJIBKO TeM, YTO OXJaXKJeHHe paccoja NPOHCXO-
IOMT He B HCHapHTeJe XOJNOIUJbHOH MAalUWHHL, a B
Ten/J1006MeHHHKE, OXJAXKAAeMOM HapPYXKHLHM BO3-
nyxoM. Kaxjoe ycTPOACTBO MOXKET HMETb HHMIH-
BHAYaJbHHA TenJOOOMEHHHK, JHGO OJHH TemJo-
OOMEHHHK MOKET OXJaxAATh XJaJAOHOCHTE]b, [0-
cTynamomui U3 rpynne ycerpodicrs. Hepocratka-
MH YCTPOHCTB 3TOro THIA IO cpaBHeHulo ¢ COY,
B KOTODBIX OCYILECTBJSeTCS eCTeCTBeHHAasi KOH-
BEeKIHs, SBJAIOTCH HaJHYMe Hacoca, a Takxke 3a-
TPAaTH Ha 5JEKTPOSHEPIHIO H OO6C/AyXKHBaHHE Ha-
COCOB B 3HMHee BpeMs.

Kunkocraeie COY ¢ ecrecTBeHHOM KOHBEKIH-
eit (puc. I11—7, 6, 8) npeacrasasioT cabolt aBTO-
HOMHBle YCTpOficTBa. JIBHIKeHHE XJIaJOHOCHTeNs
B HHX OCYIIECTBJASeTCS  BCJICACTBHE pASHOCTH
TeMnepaTyp FpyHTa H BO3JyXa: GoJee Harperas
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Puc. 11I—7. Xunxoctunie COY ¢ BhIHYXKIeHHOA
(a) H ecrecTBeHHOR (6, 8) UHMPKyJAlHe# MXuj-
KOCTH:

{ «— HapyXHublli TenJoo6MeHHHK; 2— Hacoc; 3 — WTynep
AAs 3anpaBKkH; 4 — npoiodbHble pebpa

KHIKOCTb H3 [PYHTOBOTO Ten/00OMEHHMKA MOA-
HUMaeTcsl B HapyXKHHH, rie OXJaxKJAaeTcs XOJOxA-
HBIM BO3JYXOM, i BHOBb onyckaercs BHH3. Oue-
BHIHO, YTO [HUPKYJSALHS BO3MOXKHA TOJIBKO NpH
{IOIOXKHUTEJNbHOHA Da3HOCTH  TeMImepaTyp MeXAy
TPYHTOM H BO3JYyXOM, T. €. 3HMOH. JletoM UMpKY-
JAUHS KHAKOCTH CAMONPOM3BOJIBHO IpeKpalla-
ercsd H TennooOMeH B 3TOT NEPHOA MNPOHCXOAHT
TOJbKQ NyTeM TENJONPOBOJHOCTH 4Yepe3 JKHA-
KOCTE H CTEHKH TPYGH, T. €. HECOM3MEPHMO Mal
10 CPaBHEHHIO C 3HMHHM.

Paanuyaior HeCKOJRKO KOHCTPYKTHBHBIX MOJIH-
duranui xuakoctaeix COY ¢ ecTecTBEHHOM KO.l-
sexnuet [6]. OcHoBHas Mozudukauus (cM. pHC.
1117, 6) npeAcTaBiserT cobofi  enHuyio Tpyoy,
HHXHHA KOHeIL KOTOPOR HaXOJHTCA B [PYHTe, a
Bepxuuii — Ha Bozayxe [7]. MsmectHn Takke
MHOrOTPyGHEle YCTAHOBKH, MHpeJACTaBJSAOLIKE CO-
6ofi 3aMKHYTBHIE KOHTYp M3 TPyO pPassHUHOrO Ju-
aMerpa. YCTDOACTBO, MpPEACTABJEHHOE Ha PHC.
7, 6, pa6oraeT noO NPHHUHNY OAHO(A3HOrO 3aKpH-~
Toro TepMoctidoHa, ODdQeKTHBHOCTL 3ITHX YCT-
OHCTB CYLIECTBEHHO  3aBHCHT OT OTHOIUEHHS

rp/dx; npu Hrp/dx>25 B HUXKHEH dacTu TepMmo-
cuona Habaoaaercs 3acToHHasi 30Ha.

BoJsee a¢dexTuBHOl MORHpUKALKER XKHAKOCT-
#oro COY c -ecTeCTBEeHHOR KOHBeKUHeH SBAAETCH
YCTPOHCTBO KOakcHaJjbHOro THna (cm. puc. 11—
7, 8), B KOTODOM BOCXONSIIUHA H HHUCXOASIIHHA
TNOTOKY pa3fesieHbl, 9eM HCKJIOUAeTCsl  BO3MOXK-
HOCTb 3aCTOHHBEIX 30H. YYATHIBaf 3TO MpPEHMYIie-
CTBO, JJI51 IMYGHHHOTO OXJAXMICHHS TPYHTA NpH-
meHsioT Kunkoctnele COY KoakcuaJbHOrO THIA.

Jo Hacrosiero BpeMeHH B KauecTBe XJajo-
HOCHTENA B KHIKOCTHHX COY B OCHOBHOM HC-
0/Ib30BAJICS KEPOCHH, HO 370 MOXKeT OHTb H
Apyrasi XHIAKOCTb (PacTBOPH cOJeH, STHJEHIVIH-

KOJf, CHHPTH, HeKoTOpHe ¢peoHH ¥ T. m.). Oc-
HOBHBEe TPeGOBaHHA K XJaZOHOCHTENIO: HH3Kad
TeMmineparypa 3amepaaHusi, GoJbHiasg TeNJIOEM-
KOCTb G, Majas BA3KOCTh vk, 4 M COY c ec-
TECTBEHHOH KOHBexkuHed Takxke 60Jblof  Ko3ad-
¢uLHesT 06BHEMHOTO pacIUupeHns P.

Jna tensnoBoro pacyera xkuuxkoctenx COVY
Heo6XOAUMO 3HATb CKODOCTb JABHXKEHHA B HHX @
H H3MeHeHHe TeMNePaTypH B TPYHTOBOM Afrp H
HapyXKHOM ‘Afy TenJ0OOMEHHHKAX, npHueM Afrp=
= — B.

Jas COY c BHHYXKACHHHIM JBHUXCHHEM @
OoOHYHO NpHHHMAIOT paBHHM. 0,5—1 M/c, yTo 0Gec-
TIeYHBAETCH COOTBETCTBYIOUIHM BLIGOPOM Hacoca,
HiameneHue TeMnepaTtyp mo riayGuHE MOMKHO MOA-
cyHtath no ypaBHemdaM (III—10) u (HII—11),
HDOACTaBJAASA B HHX PacXof, TEMJOEMKOCTb H Bsi3-
KOCTb XKHIKOCTH.

Has xunkoctHax COY ¢ ecrecTBeHHOH KOH-
BeKIHefi KOAKCHAJbHOTO THIA B MPEANOJOXKEHHH
JIMHEHOTO M3MEHEHHSI TEMNepaTyphl KHIKOCTH
no rayGHHe CKOPOCTb JIBHXKEHHS KHIKOCTH B
KOJII:IIEBOM KaHaJle TPYHTOBOrO TemJOOOMEHHHKA

W~ g SH rpduqrp
: 8CP s PVx

a pAa3HOCTHh TeMOepaTyp XKHAKOCTH Ha BHIXOAe H
BXOJae

(I11—13)

L4l Yix Hipgrp
A, 2= 11,3 ,
® (1—<%)? cupmgB  dd
(111—14)

rie @ — xo3hhHNMeHT, YIHTHBAIOIHKA KOJIO Me-
CTHBIX COHPOTHUBJCHHUA JBHXKEHHIO; e=drp/dx —
OTHOLIEHHE CPeRHHX [AHAMeTpPoOB TpYy6; Grp —
IJIOTHOCTH TENJIOBOrO MOTOKA M3 TPYHTa K II0-
BEPXHOCTH [PYHTOBOrO TeNJOOGMEHHHKA.

= [2 (1 — e)2/e8) + [3 (1 + &) /(1 —e)],

3Hasi CKOPOCTh [BUKEHHS B KOJBIEBOM KaHa-
Jle TPYHTOBOrO TenJNOOOMEHHHKa, Ha OCHOBAaHHH
ypaBHeHHS HepPa3pHBHOCTH MNOTOKA MOXHO BHI-
YHCJHTb CKOPOCTH ABHIKEHHS BO BCEX OCTAJbHHIX
KaHaJaxX C YYeTOM HX KOHCTPYKTHBHOIO 0(opM-
aennsd, OGHYHO CKOPOCTA COCTABJSIIOT OT 5 HO
40 cM/c; pexXHM JIBHXKEHHS KHIKOCTH OKa3HBa-
eTCsl NPH 3TOM JJaMHHAPHBIM BsI3KOCTHO-TPaBHTA-
nHoHAbIM,. IlpubaukenHo BHyTpPeHHHe K03(dHLH:
€HTH TENJOOTAAYH [JS 3TOT0 PEeXKUMa MOIKHO
BHUUCJINTL 110 YPaBHEHHsIM, NpHBefeHHHM B [22],
npHYeM s KOJbLEBOro KaHaja B KagyecTBe JHA-
MeTpa CJAelyeT NPHHAMATb IKBHBAJEHTHHA Jua-
metp (ds=dx.es—drp.n). Koaddunuenr rennoor-
Jlayd OT CTEHOK HapPYKHOIO TemIOoO6MeHHHKa BHI-
YHCASAIOT B COOTBETCTBHH C KOHCTPYKUHeH Kak
OoOLIHA, YUUTHIBAIOINA KOHBEKTHBHHH TenJoo6-
MeH C BO3NYXOM MpH 3aJaHHOA CKOPOCTH Berpa
(cM. [22]) m pammanuoHHHIA OGMEH ¢ COJIHHEM H
atMocdepoi (cM. [12]).
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Puc, I11—8. ITapoxuaxoctaoe COY

OcnoBHofi HemocTaToK xkuaKkocTHHXx COY ¢
eCTeCTBeHHOH KOHBeKUHell — MaJjasi MHTEHCHB-
HOCTb MpoLecca BHYTPEHHErO TemooOMeHa: KO-
9 HIHEHTH TEMIOOTAAYH OT CTEHOK K KXHIKOC-
t™® (4 Hao6opor) cocrasasor or 10 go 30 Bt/
/(M2-K) u cou3MepuMsl ¢ KOI(QdHIHEHTOM TemJao-
OTJlauH OT CTEHOK HapyXXHOro TenJ0OOMeHHHKA
K BO31yXy. DTO NPUBOAHT K GOJIbLIHM mepenaiaM
TeMnepaTyp MeXAy BO3NYXOM H CTEHKOH TpyH-
TOBOrO Tem0OOMEHHHKA, KOHTAKTHpyOIle#i ¢
rpyutoM. B pesyabTare no 3QeKTHBHOCTH OX-
naxaenas rpyHra kuakoctHeie COY ¢ ecTecTBeH-
HON KOHBEKIHeH CONOCTaBHUMHI C BO3AYLIHBIMH
NpH BHHYXKAEHHOM JBMXKEHHH BO3JlyXa, HO YCTY-
[aloT NapOXHAKOCTHHIM. )

MapoxuankoctHue COY (puc. III—8)
OGLIYHO TIPEACTaBJsAIOT CO60N repMeTHYHO 3aKpHI-
Tyl TpyO6y, 3anOJHEHHYIO PaGouMM BeElIeCTBOM, B
KayeCTBe KOTOPOr'0 HCIOJb3YIOTCS XOJOAHJbHHIE
areuThl: aMMmHax, ¢peonH, npomam u T. n. Pa6o-
yee BELIECTBO B YCTAHOBKE HAXOJHTCA B ABYX-
($a3HOM COCTOSIHHH: B BHJe Napa, 3anoJHSIIEro
HeHTPaNbHYI0 4acThb TPYGH, W KHAKOCTH B BHIE
nJeHKH, NOKphBalowmed creHKH. Tpy6y morpyxa-
0T B IPYHT Ha GOMbLIYIO 4acTb CBOeH MJIHHH —
'3Ta 4acTb SBJSETCS TPYHTOBBLIM  TeNJOOGMeHHH-
KOM (ucmapuTtesneM), HaJ TNOBEPXHOCTBIO MOUYBHI
BHICTYI2€T HAPYKHHIH TeMIOOGMEHHHK (KOHHIEH-
catop). B ueasx yBesMueHHS NOBEPXHOCTH Tel-
Joo6MeHa KOHIEHCATOPHAs 4acTh
_pasBeTBJieHa u opebpeHa.

3uMoit mapel pabouero BelleCTBA B BepXHeH
Y4CTH YCTAHOBKM OXJIaXJAOTCHA BO3AYXOM H KOH-
JNEeHCHDYIOTCsl, KOHAEHCAT IJIEHKOH CTeKaeT MO
cTeHKaM TPyObl BHH3. 3Mech XKHAKasl MJeHKa BOC-
NPUHEMAeET TEIJIOTY OT IPYHTa H HCrapsercs, 06-
pasoBaBIUMiics nap NOAHHMAeTCs BBEPX, H HHKJ

MOXeT OHTb
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nosropsiercs. B neTHee BpeMs, KOraa temnepary-
pa BO3ZyXa CTaHOBHTCS  BHIIE TeMmeparypu
I'DYHTa, - NpeKpallaeTcss KOHKEHCAlHA  napa B
BeDXHeM TemJoO6GMeHHHKe H HHPKYJSUBA paGode-
FO BelleCcTBa CaMONPOH3BOJILHO NpepHBaercs RO
OceHHHX XoOJ0#0B. TaknM o6GpasoM, B HapOXHA-
koctioM COY ocyiuecTBifieTcss  ecTeCTBEHHAA
LOMpKyJasnusi pabouero BelllecTBa. [lo mprHOHNY
gefictBus napoxuakoctabie COY MOXKHO KJaccH-
¢uHnHPOBaTh KaK 3aKPHITHR ABYX(a3HHA Tepmo-
cudoB (rpaBHTalHOHHAas TemjoBas Tpy6a).

Io maunuM pabor [10, 14), ans pacuera npo-
necca BHYTPEHHEr0 TenJOOGMEHa B MapOXKHAKOCT-
Hhx COY MoryT OHTb NIDHMEHEHH ClefyloLlae
COOTHOLIEHHSI.

s ko3bOHIMEHTa TeNJOOTAAYN NPH HCmape-
HHH CTeKalolleHd IVIeHKH B FPYHTOBOM Temaoo6-
MeHHHKe

app = 46Bg%7 (111—15)

p?

g —0,15
] (run)

—0,7

rie B=A [——————-
" g (Px— P

TIpu6an:keHHO B HHTepBaje TeMIeparyp, Xa-
pakTepHOM mJis napoxuixocTHHX COY, MoxHO
cuHTaTh B BeauunHo# moctosHuon. g aMMmuaxa
B=0,715, zaa R12 B=0,475, ana R22 B=0,48,
s mponakna B=0,272,

Has kosdduuyvenTa TenJOOTAAYR 0PH KOH-
JIeHCAllHH Napa Ha BHYTPeHHeA MNOBEPXHOCTH Ha-
PYKHOTO TeNJI006MeHHHKA

apg = A (HyqrpFrp/Fa) ™%, (111—16)

1 0,11
)

B mocnexunx d¢opMysiax npuHATH 0603Hage-
HHS: O — KO3()@HLHEHT [OBEePXHOCTHOrO HaTAXKe-
HMS; r—— TelJOTa Napoo6pasoBaHHs; P H v—
JMHAMHYECKHH H KHHeMaTHUYeCKHHA K03Q(HIHEHTH
BSI3KOCTH; HHIEKCH: X — XXHAKOCTb, I — map.

ITpuGaukeHHO B HHTEPBaJe TEMIepaTtyp —5-+
+~4-20°C ana ammuaka A=66000, mas R12
A=8000, mas R22 A=9700, p1a nponmana A=
=4600. T[lpenean u3MeHeHHst KO3 OHUIHEHTOB
TenJooTAauH: Orp=150--1500 Br/(M?-K), dtan=
=1000--20 000 Brt/(M2-K), 7. e Ha oaHH-IBa
nopsiika BHILle, YeM &S XHAKOCTHHX COY.

TensioorTaaua HAPYKHOTO TeMmJOOGMeHHHKA B
BO3AYX PacCCUUTHIBAETCS B TOM e MOPSfKe, 4TO
i A xugKoctHex COY.

[To ray6Gune napoxupkoctoro COY Habuio-
naerca HeGoJblUIOH rpagleHT TeMnepaTtypd, CBf-
3aHHHIH ¢ TepenajoM [JaBJeHHH B HHUXHei B
BepXHEH uacTaxX. DTOT mepenaj MoxKeT OHTb BH-
YHC/IEH 10 YpaBHEHHIO

)

g(HH;I'Hrp)‘(Pm I Toae, (11—17)
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Vax

rre A==0,67
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riie Tuac — abCOIOTHast TeMmepaTypa HAacChiue-
HHSl [1pH CPeJHeM [aBJeHHH B YCTAaHOBKe,

Besmuuna Aty nas COY sucoroin 30 M coc-
TaBaser =~ 0,3°C aas R12 u =~0,05°C ana ammu-
aKa.

Mapoxkuikoctanie COY ABAAIOTCS CAMBIMH
5P (PEKTHBHBIMH CE30HHOLEACTBYIOIHMH YCTPOHCT-
BaMu. [1o 3¢)DeKTHBHOCTH K HUM NPHOAHKAIOTCA
ToAbKO XHAKocTHole COY ¢ BHHYXKAEHHOH LHp-
KyJasiuvell, HoO B OTJHYHE OT MOCJAeIHHX K mapo-
xkuakoctubiM  COY He 'TpeGyercd  NOXBOAMTB
IHEPrHIO M3BHE, KPOME TOro, KOHCTPYKLHS Hapo-
Kuakoctabix COY MeHee MeTasJoeMKa.

Tenaosoii pacuer COV. [lox TtennoswM pac-
4eTOM Ce30HHOAEACTBYIONX OXJaXAAIOUWHX YeT-
POHCTB BCeX THNOB NOJpasyMeBaeTCd pelleHue
332Ul O TEmJIOBOM  B3aUMOLEHCTBHH CHCTEMH
[PYHT — OXJaXKJawollee ycTpoiicTBO — aTMocde-
pa. B ofmem caydae HCKOMBIM SIBJSIETCS Temue-
paTypHOe 1oJle B IPYHTe, OXJaxjaeMOM OJHHOY-
HBIM YCTPOHCTBOM HJIH HEKOTODOH CHCTeMOH yCT-
pOHiCTB B TeueHHe 3aNAHHOIO HHTEPBaJa BpeMe-
#1. B uacTeBIX cay4asx 3To MOryT OHTb CJefny-
folllHe NMOKA3aTeNN: M3y — MAaKCHMaJIbHBIA pajHyc
JIeJOTPYHTOBOTrO LHJAMHAPA, ofpasyioumerocs BO-
KPYT OJHHOUHOTO YCTPOHCTBA 3a NEPBHIA 3UMHHIY
fgepuoj, Aub0 COOTBETCTBYIOIIAs TOJUIMHA JeRO-
FPYHTOBOTO OrpaXKAeHHS, CO3JaBaeMOro CHCTe-
MO ycTpoficTB: Qm — KOJMHYECTBO TEIJIOTH, He-
penaBaeMoll y4aCTKOM TPYHTOBOTO TeIIOOGMEH-
HHKa MJIHHOH | M 3a 3UMHUH OEPHOA; Tem —
BpeMsi CMBIKAHHS JIEAOTPYHTOBHIX LHJHHAPOB H
Ap.

Jlansast 3apaua MoxeT. OGbiTh pelieHa Kak 3a-
Jaya  HecTalMOHApHOH  TelJIONPOBOJHOCTH B
TPYHTOBOM MAacCHBE, OXJIaXK/1aeMOM 4epe3 UHJAHH-
IPUUECKYIO MOJIOCTb (HJH CHCTEMY MOJOCTeH), Ha
TpaHRUaX KOTOpOH 3alaHH NepeMeHHble 11O Bpe-
MeHH rpaHuunble ycaosus III poxa [3, 6], Tlpu
9TOM ~ OXJaXKAalolled cpefofi CAYKHT ‘HaPYKHHH
BO3JyX, a B KayecTBe Ko3dduuuenra rensiooraa-
91 BHICTYynNaeT 3GGeKTHBHHA K03 (HHUHEHT TEmJo-
OTHAYH Ologp, OMPefeNsieMHl COOTHOLMIEHHEM

1
4 (l/ar‘p) + (Atu/‘h‘p) -+ (Frp/aBHFBﬁ) -+

-+ (Frp/aaFﬂ)»

rAe Grp, Olsm, Olx — COOTBETCTBEHHO KOI(HIH-
€HTHl TEeNJIOOTZAaYyd MEXKAY BHYTPeHHeH NOBepx-
HOCTBIO TPYHTOBOTO TeNJIOOOMeHHHKa M pabounM
BELIECTBOM, MeXJy PaGOouHM BeIleCTBOM H BHYT-
peHHeH NOBEPXHCCTBIO HAapYXKHOrO TemnooGmeH-
HHKa, MeXJy NOBEPXHOCTHIO HAPYKHOIO TenJso06-
MEHHHKAa u atMochepoli; Afy — cpexnuil Temme-
paTypHHA Hanmop MeXAy pabGouHM BeUIeCTBOM B
IPYHTOBOM H HAapyXHOM  TeNNOOOMENHHKAX;
vpy Fsa, Fy — COOTBETCTBYWOILHE MJIOWIAXH [O-
BepxrocTeli vennoo6MeHa.
PacueTHble 33BHCHMOCTH AJS Orp, Opg H Og

Gap=
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JAS OXJ2XJAINHX YCTPOACTB Pas3iHUHLIS THIIOB
NpHBeJeHH Bhile, a TaKXe B cnpasounnke [22}
g ap. Tak kak y soapymnaix COY HapyxHOro
TenA0OOMEeHHHKA HET, TO IJA HHX Olpa=Clag=00,

Beanuuny Afy aas Bospymueix COY sHunc-
agior no ypaBHenuo (I11—12); aas xmakocr-

HHX — Kak Atn=—2— Atpps a8 mapoxuaKoCT-

1
HHIX — Kak Afpg = —Q—Atn, rae Atrp u Afp ompe-

JAeJIIIOT COOTBETCTBEHHO 1O ypaBHewuam (I1II—
14) u (111—17).

ToyHoe pelleHHe HaHHOR 3afaud C Yy4eTOM
nepeMeHHOro BO Bj)eMeHH 3HAYEHHS ¢rp BHIIOJHS-
eTCsi METOJOM MaTeMaTHUeCKOr0 MOJEMHUPOBAHHSA
Ha DBM. OGo6uienne Takux pacaeroB njs 600
BapHAaHTOB  OAHMOMEpHOH 3ajayH (OAHHOYHLIE
COY) n 60 BapuanToB ABYXMepHOA 3agaum (JH-
wefinsie cucTeMbl COY), oXBaTHIBAlOMKX Npak-
THYECKH BCe BO3MOXHBIE NpeleJbl H3MEHeHHs IIe-
PeMeHHBIX, BHIIOJHEHO MeToAoM nozoGus, Ilosy-
ueHHble KPHTEPHANbHLIE YpaBHEHHS COCTABJSIOT
OCHOBY HHIKeHepHOro Meroja pacuera COY. 06-
INHE BHJA KPHTEPHAJBHOIO YPaBHEHHs s MoGo-
ro g3 MePeuHC/IEHHBIX HCKOMBIX MapaMeTpoB HMe-
eT BHJ

X;=f (Fo/Ko; Bi; Hyu; 033 Ry Tgus L),
rie X;— HCKOMBIE mapamerTp B GespasMepHod
tdopme; Xi=ram/R; Xo=Qu/PR? u 1. n.;

Fo/Ko = Ayt | f5 |/®R%  Bi = appdu/hu;
Hgy = (D + oot rp) /P,
0= A/ l; Ry = dy/2R;
Tyy = /s

Tr — NPOAOJKHTEJLHOCTb TMOAA, | tnl—
a6CoJMIOTHOE 3HAYeHHe CPeJHErofloBOH TeMmmepary-
PH BO3AyXa; A — aMOJMTYJa CEe30HHBIX KojeGa-
Hufl TeMnepaTyps BO3Ayxa (NPHGJIUIKEHHO HOJa-
raioT, 9TO TeMOepaTypa BO3JyXa H3MeHseTCsl MG
CHHYCOHIQJLHOMY  3aKOHY; frp — HavaJbHas
TemnepaTypa rpyHra; R=3 M — mnpeaeJbHblli pa-
JIUYC JIeXOTPYHTOBOIO HMJIHHADA, KOTOPHH MOXKeT
6LITh 3aMOpOJKeH 3a OJHH 3UMHMI Ce30H, MPHHSA-
THIH B KauecTBe JHHeHHOro Macuwitaba; Tap —
Bpems BxJiouesuss COY B paboTy, oTCuHTHIBae-
moe oT 15 ampens.

KOHKpeTHO [/ 3aMOpaXKHBaHHs TPyHTa O1H-
nounsiMu COY npu BKJIIOWEHHH HX B paboTy ¢
1 oktabps (Tug=0,458==const)’ KpurepuanpHue
ypaBHeHHS 10JyueHsl B dopme

X;=Cy | Fo/Ko|"Bi" B3 6% (111—18)

UncneHnsle 3HAUeHHS ROKa3aTejefdl CTENEHH H
koappuurento C; mpusemennt B Taba. I1I—1.



Ta6bnupa 111—1

3nauenue nokasamened cmenenu u Koagpuyuenma C;e ypasnenuu (111—18)

3nagenns Xs=rguo/R Xa=Q,,/PR?
¢, Bi <2 0,52 4,0 (R — 0%0167) 1,18 45,4 (Rx—0,0167)
Bi > 2 1,404 6,4 (R, — 0,0167)
" Bi <2 0,49+ 2,3 (Hgy—1) 0,93—0,5 (Hyq— 1)
Bi >2 0,49+ 1,0 (Hgqg—1) 0,88—0,5 (Hgqg— 1)
Bi <2 0,274+1,3 (Hgy—1) 0,50
" Bi>2 0,194 1,0 (Ha— 1) 0.09
a —5,140,6 6, 0,60
8 0,20 0,47

B ra6a. 1I1—1 rame — MaKCHMaJbHHA pajgH-
yC JIeIOTPYHTOBOrO UHJHHADPE, HAMODOXKEHHLI 32
sumy npr skmouesun COY 1 okra6ps; Quo —
[OJIHOE KOJIMYECTBO TEMJOTH, MNepefaBaeMoil 3a
3MMY YYaCTKOM TIDYHTOBOrO  TemI00OMEeHHMKA
aauHOH | M npu BRaodennmu COY 1 oKrabpst.

Ipn nafiieHHbiX fsmo H Qug TEKyllHe 3Haye-
HHSL (B TeYeHHe 3MMHI) pajHyca JeAOTrPYHTOBOrO
UHJHBAPA rao(T) M ROMMYECTBA NepelaHHOH Tell-
g0t Qg (1) MoryT GHITb OompefeseHH MO rpadu-
kaMm puc, IIT—9.

Ecaun COVY Briioualotcs He B Hayaje SUMHL (He
1 oktsa6ps), a B Gojee MO3JHHE -CPOKH, TO KOJH-
YeCcTBO HAMOPOXKEHHOro TpPyHTa H nepejaHnas
TENJ0Ta COCTABJAIOT ONPejeJeHHYI0 JROMO OT
Tsmp ¥ Quy ¥ MOTYT OHTDH OnpelelerH no rpadu-
kaM puc. 111—10.

Baanmuoe BausiHue COY npH HX 0GbeIHHEHRHH
B OAHOPALHYIO JUHEHHYIO CHCTEMY MOXeT OHTb
ycraHoBaeHo no rpaduxam (puc. III—I11), mo-
CTPOEHHHM N0 pe3yJbTaTaM PeLIeHHH ABYXMep-
Hoft 3ajaud. IIpu 2ToM Ora.n OPHHHMAETCA paB-
HHIM 2rgw, TA€ sy HAXONUTCA N0 NPHBEJEHHOMY
BHIIE KpUTepHaJbHOMY ypaBHenHio (III—18) pas
oaunounoro COY. U3 puc. 1II—11 caenyer, garo
K KOHIY SHMH CMBIKaHHe LHJHHAPOB, Hapacramo-
wux #Ha orgenpHux COY, BO3MOXKHO, €cJH war
mexay COY B cHCTeMe OTBe4aeT YCJIOBHIO

l< 1,158 HJIH (111—19)

ra.M <2:3r3M.

OnpenenuM p KadecTBe IOPHMepa Iar B JiH-
Hefinoft cucreme ags tpex tumoB COY c¢ oxmua-
KOBBIMH HapyXHLIMH pasMepaMH I'DYHTOBOro Tell-
noobMennuka: Hpp=25 M; dx=159-5 MM, npu
ONHHAKOBLIX KJHMATHUECKHX YCJIOBHSIX W Hmapa-
MeTrpax rpyHta H BkJouenun 1 okra6pa. Iar
Mexay COY onpelzesMM H3 YCJAOBHS CMHKaHHSA
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7e[JOTPYHTOBOA CTeHKH K KOHLY MEPBOr0 3HMHEro
nepuozna.

Pacuer BHNO/HHM /15 K/IHMATHYECKHX YCJIOBHH
r. MupHoro: {5 = —7,6°C; A=24,6°C. Cpoiicrsa
rpyHTa: pr=2090 kr/M3%; pcx=1700 kr/mM3;, W=
=18%; Am=2 B1/(M-K); cx=1156 JIx/(xr-K);
©=2335,2 kdx/kr; coorsercTeenno ®=102,6 X
X10° Ix/m3; mauanbhas TeMmepaTypa TpyHTA
0°C. CoorsercrBerno Kkpurepun Fo/Ko, 8a, R:
nocTosiHAn H paBHH: |Fo/Ko|=0,51; 0.=3,24;
R:=0,0265; nauaabHasi GespasMmepHas 3HTAJbIHA
rpyaTa Haq=1,

[loxcrapass 3T 3HaueHHs B YyDaBHeHue
(III—18) ¢ yuerom pamnmx taGn III—1, momy-
94M IJiSl  CPeJHe3HMHell MJIOTHOCTH TENJOBOro
NOTOKa, paBHO

. -‘-7_1‘p = Quo/ Tcndy,

(rme Tc=19,44-10° ¢ — npPOAO/MKHTENLHOCTD 3HM-
Hero mepuoja ¢ 1 oxra6pa mo 15 mas), u paguy-
ca JIeHOrPYHTOBOrO LHJHHAPA CJAeAylOilke BHpa-
JKeHHS:

108,9 Bi®'5;
ramo = 1,52 Bi%*;

npu Bi> Zgp, = 133,7 Bi®%;
romo = 1,52Bi% 1

npr Bi< 2qpp

(111—20)

Kpurepuii Bi onpenensercs s¢pdeKTHBHHM KO-
st ¢puuHeHTOM TENJOOTAAYH, KOTODHH 3aBHCHT OT
tina W KoHcTpykKuun COY, nmostoMy nasbHefmni
pacyer mpoBOAMM AJis Kaxgoro Tuma COY ot-
ZleJIBHO,
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Puc. 111—9. T'papuxu nas onpejeneHHs TeKY-
[MX 3HAauYeHHH pafHyca JeAOrPYHTOBOrO LHJHHJ-
pa r3(t) ¥ tennotet Q(t) (ekawuesne COY. B
paboty 1 okrsbps)
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Pac. 111—10. OTHomeHHe MaKCHMaJbHHX 3Hade-
HH paiHyca JefOrPyHTOBOrO LMWAHHAPA H MHepe-
JaHHOM TeNJOTHW NPH Pas3/HYHBIX CPOKax BKJIO-
genud COY K COOTBeTCTBYIOUIHM BeJIHUMHAM MNpH
sK/oueHun 1 okTa6ps

6}5( M / J\MH
A
94 7//
46 — Brarguenue C0Y [oxmadps-
(| ——Braroyenue 00U | pebpan
g4 L
£ 1 Sloce teu-
”l Z H Cmems!
V=37 377720 27 308

Puc. I11—11. CooTHoWeHHe OCHOBHHIX Pa3MepOB
ReAOTPYHTOBOH CTEHKH B SaBHCHMOCTH OT [ara
mexay oriensanMB COY B cucteme

1. BosaywHne KOJOHKH ¢ NDPHHYZAATEJbHOR
oupKyJsuuel BO3Ayxa.
PaccMOTpUM  KOSKCHAJBHYIO  KOHCTPYKLHIO:

BO3AYX BEHTHAATOPOM HArsetaeTes BO BHYTpPEH-

HIOIO TPYyOy, AuameTp KoTopofi BHOHpaOT H3 ycC-
JIOBHSl PaBEHCTBA YJAEJbHOTrO0 aspoAHHAMHIECKOro
COTNPOTHBJIEHAS] BHYTPeHHeH TPYyOH H KOJbUEBOFO

3a3opa, o-rKyna—a;E'=l,5 H dyp~ 106 MM, mpHHH-

Y

maeM drp=108X6 MM. BHyTpenusia Tpy6a noJ-
XHa HMeTb GOJbLIOE TEPMHUECKOE CONpOTHBJE-
HHe, H3 5THX coofpaxkeHuil BHOHpaeM Marepu-
aji — NOJHITHICH ¢ Arp=0,2 B1/(M-K). [Ipunu-
MaeM CKOPOCTb JABHXKEHHS BO34yXa B KOJIbLEBOM
3asope Wy=>5 M/c, COOTBETCTBEHHO pacxoi BO3-
ayxa Vs=0,041 M%/c H CKOpOCTb BO BHYTpEHHEH
Tpybe W.p=5,7 wm/c.

Kos¢duumenTs TennooTRaun Crp H Crp pac-
CYHTHIBAEM MO KPHTEDHAJbHOMY YDABHEHHIO

Nu=0,018Re™",

rue Re"—‘u’da/\’s. NU==ada/M.

CpofictBa  Boszzyxa npu t=—10°C: vp=.
=12,43-10—% m%c; A;=0,0236 B1/(M-K); cz=
=1009 Qdx/(kr-K); pe=1,342 &r/M. [as Koab-

UeBOrO KaHala do=0x.pa—drp.s, LIS BHYTPEH-
Hefi Tpy6h da=drpza.
[MoxcTaBasist YHC/IEHHBIE 3HAYEHHSA, HOJAYIHM

drp=245 ¥ d.p=23,0 Br/(M*.K); cooTBercTBeH-
HO0 KO3((HUHEHT Temjonepexaud 4Yepes BHYTPEH-
HIOI0 TPYGy

forp = : - ‘ - =
(N agg) + (62p/Aen) -+ (1 axp)
= 8,7 Br/(M? - K).
BoluncaseM nmapaMeTpul BO3AYWIHOA KOJOHKH:
Z = mdyHyp/cpppSy = 0,21 (M2.K) /Br.

P = nidppyerpHep/ CapnSp = 1,25.

Cpennee 3HaueHHe Qogp ANS Bo3ayusoro COY
C BHHYXIEHHOR LHDKyJAslueli onpeleisieM Mo
thopmyae
!

Py
(z+57)
= 4,3 Br/(v' - K),

npu 3ToM Bi=0,33.

Mo ¢opmyne (I111—20) paccunTHBaeM paanyc
JNEOTPYHTOBOTO  UHJMHAPE © CPeAHe3UMHIOW
NJIOTHOCTb TEIVIOBOTO NOTOKA K FPYHTOBOMY Ten-
JN006MEBHHKY: 7smo=1,13 M n-1pp = 62,6 Br/m?.

[lar mexxay COY B cucreme onpejessercs no
cootHomenao (111—19): 1<2,3-1,13=26 M.

2. Kunxoctanie COY ¢ ectecTBeHHOR KOHBEK-
nuell KOAKCHAJbHOTO THNA HMEIOT CJAEAYIOILYIO
koucTpykumio, JramMeTp @ MaTepHa] BHyTpeHHel
Tpy6u Takue e, Kak y Bosgyusora COY. Ha-
PYXHHH TenJ006MEHHHK BHIIONHEH H3 ABYX W30-
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TGp = 0
+—
%rp



JMHPOBaHHHX TPY6 (d'=81)X4 mM) nna BoCXOAA-
Iero NOTOKa W n TPY6 AN HHCXOMASLIETO.

Mpunumaem Fa=Frp=ndxHrp=12 M? mHmE-
cxonsiiipe TPyOn BHcoTOi Ha=25 M B gua-
mMerpoM d”/=57X8 MM opeGpeHH HaKaTHHMH
e6pamHi, npHYeM CreneHb. opebpenust P=Fa/
Fga=3, crenenb 3(Q¢dEKTHBHOCTH HAKATHBIX pe-
6ep E~1. Toraa Fea=Fu/p=4 M? a uncao Hu-
cxofAmux Tpy6 n=Fyn/nd”"Hy=10 wmr.

KoaddunuenTs: BHyTpeHHeHd TeNnJOOTAAuH B
FPYHTOBOM H HapyXHOM TelJOOGMeHHHKaX BH-
YHCJSIOTCA AJIs1 JIAMHHapHOTO BSI3KOCTHO-T'PaBHTa-
UHOHHOTO PeXHMa JJia cJydass HCNOJb30BaHHS
kepocuHa no dopmyae (I1I—21). Tenaodpusnue-
CKHe CBOHCTBA KEepDOCHHZ ONpelesieHH INpPH fw=
=—10°C.

d \0,127 :
@~ 58,5 (—) (2%3/H) ¢>%, (111—21)
o1

rae d — cpenHufi AHaMeTp NMOBEPXHOCTH TEILIO-
obMeHa; 1) H ¢ — KO03(GdHIHEHTH, YYHTHIBAIOIIHE
THEPABIAHYECKOE COMPOTHBJCHHE KaHa/la H MecT-
AHe CONPOTHBJEHHS; dy — SKBHBAJNIEHTHHA JHa-
MeTp Kaeajsa; H — BHICOTa TenJoOGMEHHAKA;
§ — IJIOTHOCTh TENJIOBOrO MOTOKa K TeNJI00GMeH-
HHKY.

Has rpynTtoBoro temnoo6menunka d=0,154 u;
d,=0,041 M; Hrp=25 M; onrp=30,7 (npu

d
g = —L =0,725) .
K .
Has  sapyxHoro TenaA006MeHHKRa d==
=0,0535 M; d>=0,05 M; Ha=25 m; (gn)s=
=133,2.

B nepBoM - npuOaHKeHWH OpHHMMaeM AJs
TPYHTOBOTO TemJicoOMEHHHKA TeIJIOBOM MOTOK Ta-

KHM Xe, Kak LJIst Bogaywsoro COY, g¢p = 62,6
Br/M2, TemnoBofi MOTOK K BHYTpeHHel mOBepX-
HOCTH HapYXHOro Ten/J00GMeHHHKA

9em = 9rpFrp/ Fen = qrpFa/Frg = grpB =
= 187,8 Br/m2.

Tomctapnsas gucieHHHe 3HaueHus B GOpMyJy
(111—21), HOJNyUHM arp=16,1 H Csa=
=32,1 Br/(M?*.K). Koadduuuest remnoornaun K
HAPYXXHOMY BO3JyXy C YueTOM CpelHe3nMHed
CKOpOCTH BeTpa wp=1,8 M/c u Jayuucrofi cocras-
asioilefl npuMeM as=15 Br/(M2-K).

Pasgoctb Mex[y cpefiHell TemMnmepaTypoil Ke-
pocuHa B HapyXHOM H TDYHTOBOM TelJOOGMeH-
HHKaX MOXEHO ONPeNeJHTb 0pA YCJAOBHH, 9YTO B
H30/IHPOBAaHHHX BOCXOAAMHX TPy6ax mpaxTaue-
CKH OTCYTCTBYET HarpeB:

Aty =0,5Atp, =0,5«94,6 . 10-¢ X

XV (@M rplsblrpdrpld = 2,4°C,

rie ko3¢ dunuent 94,6-10~° yunruBaer renyodu-

3duecKHe CBOWCTBAa KepocHHa, a Afrp — ompelie-
Nsercs Bopaxkenuem (II1—14).

BHuncasem 3Q(ekTHBEHA  KO3(PHUHAEHT
TEIVIOOTAAYM B KpHTepuil Bi:
1
a, $ = =
? L + —Atu + Frp FPP
%pp drp appFer agfy
= 3,8 Br/(M?- K); Bi=0,3.

Pagnyc nenorpyntoBoro umamszpa u cpel-
HE3UMHIOI MJIOTHOCTb TENJIOBOTO NOTOKa onpene-
aseM no ¢opmyae (I11—20), a mar wMexay
COY — u3s coormowenusi (111—~19) ran=1,1 u;
grp =60 Br/m% <25 M. Bceaencrsue masnoro
OTJHYKS Gpp OT NPHHATOrO MepecueTa He AeNaeM.

3. INapoxuakocraoe COY B OCHOBHOM HMeeT
TaKue Xe pasMephl H KOHCTPYKUHIO, 9TO H KU~
KOCTHOE, OTJIHYHA COCTOSAT B TOM, YTO B TPYHTO-
BOM TemIOOOMEHHHKe HeT BHYTpeHHed TPYOH H
cTeneHb ope6penus yeeqnuena o P=8. Ilocaexn-

© 'Hee H3MEHEHHe uenecooﬁpasno 'BHECTH MNOTOMY,
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40 B napoxuAKocTHbx COY OCHOBHHIM TemJjo-
BHIM €ONPOTHBJIEHHEM SBJSeTCS TEINJIOBOE COMPO-
THBJIEHHE TEMJOOTAda4Ye HapyXHOMY BO3LYXY H
€ro yMeHbilleRne (BcJeAcTBHE GOJbIIEH CTemeHH
Ope0penus) CyIeCTBEHHO YBeJIHUHBAeT Sdiek-
THBHHA KO3(QQHIHeHT TemjooTxaud. [IpuHHMaeM
crenedb s¢pdexrusHocTn pebep E=0,9, Toraa npu
Fyg=4 w? Fg=4.8.09=29 w2 Pa6ouee Belle-
CTBO — aMMHaK.

Kospuuuent TenJaooTRauu N[PH HCHAPEHHR
CTeKalolled [VIEHKA aMMHMaka B TDYHTOBOM Tell-
JNoOOMEHBAKe Cirp B OPH KOHAEHCALMHM HA BHYT-
penHeli NMOBEPXHOCTH HapY>KHOrO TemJaooGMeHHH-
Ka Qpg OnpelenseM no ypasHerusm (III—15) n
(I1I—16):

app = 27,4407 = 496 Br/(v*-K);

dpy == 58-10% (Hygpe) ™% =
= 14620 Br/(m?® - K),

rae grp = 62,6 Br/m®, kax y Boaagymmoro COY.
PaznocTb TemnepaTypn paGouyero BellecTBa B
IPYHTOBOM H HapyXHOM TenJoo6MEeHHHKax Ccoc-
taBasier Afy=0,5, Atn=0,03°C.
SbdextuBHbA KO3 DHUIHEHT
kputepufi Bi aucjenHo pasuH:
/(mM2-K) 1 Bi=28.
Tlo pacwernbim sapucemoctam (111—20) on-
penensieM ramo=185 M 1 gpp = 147 B/,
IMosyyennoe 3HaueHHe Qrp NOKa3HBaeT 60Jb-
DIyl HHTEHCHBHOCTh TENMJOOGMEHa B NapoXuA-
koctHoM COVY; Bo BTOpOM npHOAHKeHWH NPHHH-
Maetcs gpp = 147 Br/v2, Tpn s1oM @49 =37,6 B1/
{(M3-K); Bi=2,9; rsmo=1,86 M; grp=147 B1/M?
[<4,25 M.

TEMJOOTAAYH H
osp=36,1 Bt/



OXJIA)KLEHUE MACCHBHbLIX BETOHHbIX
COOPY)XEHHHA

Jns npenoTBpaiienns o6pa3soBaHus TPeLIHH B
OGeTOHHOR KJjaZKe MacCHBHHIX COOPYXKeHHH Heol-
XOAHMO B MepHOJA TBepHeHHs OeTOHa NOLAEPHKH-
BaTh B HHX ONpejeseHHBIH TeMmepaTypHbI# pe-
KHM: TeMIepaTypHHA mepenaj MeXJAy HADYXHH-
MH H BHYTDEHHHMH- UacTsMH COOPYXeHHS He
ROJIKEH MPEBHIaTh HEKOTOPOH BEeJIHUMHH, Ompe-
JAessieMOl NPOYHOCTHHIMH pacdetaMu. B aTtux ue-
JAIX TPHMEHSIOT pa3JiHyHble CHOCOOH OXJaXxie-
BHsl KaK OeTOHHOR Macchl mepei ee YKJalIKof,
TaK H CaMOro COOPYiKeHHS B NepHOX BHIeJeHHS
TeNJOTH S5K30TePMHH HJH fepel 3aMOHOJHYMBA-
HHMEeM CTPOHTEJbHHX IIBOB ( B cJydae, eC# BO3-
BelleHHe COOPYXKEeHHS HPOH3BOAUTCH OTAENbHHIMH
6J0KaMH).

Bei6op cmocoGa OXJaXkKIeHHSl H TeXHHUECKast
paspaGoTKa YCTAaHOBOK [Jsi er0 OCYIEeCTBJeHHS
OCHOBHIBAIOTCS HAa TeMJOBHIX pacdeTax, MOPsAOK
BHINOJHEHHS KOTOPHX AJs KaXKAOrO KOHKPETHOro
cnocoba omHcaH HHXKe.

Oxaaxpaenne cocrasasiomux Gerona. Oxjax-
JieHHe 6eTOHHOM MaccH mepen ee YKJAaAKOH AOCTH-
raetcs OXJaXJeHHeM ee COCTABJAIOIIHX: NecKa,
neMenTa, rpass (meGHA) ¥ BOOH — mOepeRr mo-
Javefi HX B GeroHomemaJsky. OxJaaxieHHe Mo-
xKer ObiTh HOCTHTHYTO TaKxke B CaMol GeToHOMe-
IIaJike, ec¥ yacTh BOJAH NOJZ3BaTh B Hee B BHe
Ipo6JaeHoro JpAa, KOTOPHH, pacn/aaB/afiach B Ipo-

necce nepemelnBaHuRn, OXAaxKJaerT cmeeb. Tem-
nepaTtypa cMecH MoxeT 6HTh BHuUHCJEHa mo ¢op-
MyJe TenJoBoro GajaHca ¢ y4eTOM  TemJOTH
NJaBJeHHsl JbJA H TEIJIONPHTOKOB H3 OKDYyXalo-
mell cpennl.

Kpynubifi 3anofHHTENs — paBUil WJM (le-
Genb — oxnaxnalT p 6yHKepax, Mponyckas ue-
pes cnofi Martepuania BOALY HJHM BO3AYX, OXJaxkK-
JeHHble XOJOAMJbHBIMH MaIlHHaMH, Bo3MOXHO
TaKXe OXJax[eHHe Ha TPAaHCHOPTEPHON JIeHTe
MOJIHBOM BOJO1.

Pacuer TeMmepaTypH TIpaBHSi B 3aBHCHMOCTH
OT BPeMEHH M NapaMeTpoB, BAMMIOMINX Ha mpo-
nece OXJaXKAeHHA, MOXeT GHITb OCYLLEeCTBJeEH C
HOMOILbIO ypaBHeHus [26, 27]

6= A+ B lg [Fo™ (Wa/Wep)® (H/lrp)*],
(111—22)

rae 8 = ({;p o — trp )/ (frp o — tno)—Oespasmepras
TeMrnepatypa rpasua. Fo=orpT/I’rp — KpuTepui
Dypoe; . We/Wep — cooTHOLIEHME BOASHHIX 3KBH-
BAaJIEHTOB BOLW M rpaBHsi; H — BEicoTa €103, M;
lrp — cpeanuit pasmep wactun, M; frpo — Hauadb-
Has TeMnepatypa rPaBHs; fao — HadaibHas TeM-
nepatypa BOIM; frp — CPEIHsisi KOHEUHas TeM-
neparypa cJos rpaBHs; T — BpeMsl.

3HaveHHs KO03(DGHUUHEHTOB, moKazaTedeli cre-
MEHH H Mana3oHbl H3MEeHEHHs NapaMeTpoB, B KO-
TOPHIX CNpaBeisiuBa YKa3aHHash  3aBHCHMOCTD,
npuBojATca B Taba. 111—2.

Ta6nuna [11—2

"Yucaennsie INQUENUA napamempos u npedeast usmenenun xpumepues ¢ gopmyse (111—22)

yc'll‘ga};ﬁmxu 4 B m n k Fo We'Wip Hilgy,

Bynkep 0,232 1,38 0,92—0,00244H /Ly, 0,87 0 0,2—-1,0 1,8—7,4 1730
Tpatc- 0,376 1,77 0,35 0,338—0,047H/1,,0,100,31—2,7 2,3—30 2,3—4,8
noptep

Jas oxnaxIeHHss COCTaBAAIOIMUX GeTOHHOR
CMECH NPHMEHSIOT TaKXe BAaKyyMHOe oXJaxJe-
HHe, T. € OXJamJAcHHe BAAXKHOTO MmaTepuana B
BaKYYMHON KaMepe NpH NORJep)KanHun B Hed 6o-
Jleeé HH3KOTO JaBJIEHHf, YeM JaBJeHHe HacHile-
HHA, COOTBETCTBYIOliee TeMmIepaTtype MarepHaja.
Ipr sTOoM ¢ HOBEDXHOCTH MaTepHada HcHapsiercs
BJIaTa W OH oxnaxpaercd. [lpu
NOHHXKEHHH [aBJEHHs HeNPEPHIBHO [OHHYKAETCH
TeMnepatypa MaTtepuana. TaguM cnoco6oM MOX-
HO OXJI2XJIaTb He TOJbKO KPYMHBE 3aM0/HHTEJH,
HO H [eCOK, OXJaXIeHHe KOTOPOro ADYTHMH Me-
TOLAMH 3aTPYAHHTEIbHO,

HEAPEPHIBHOM
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Tlonnxenne naBreHns MOXKeT ObITb ROCTHTHY-
TO C NOMOILBI0 BAKYYMHOTO HacoCa HJH OFCACH-
BAOLler0 KOMIPECCOpa, OAHAKO H3-3a GOJbUIOro
o06bema o0Opasyluerocs napa NPOH3BOAHTENb-
HOCTb 3THX YCTPOHCTB 10/iHa GBITL OYeHb BesTHKA.
Jlas .510ft uenHE MOXHO WENOAL3OBATH MHOTOCTY-
MeHgaThble UEHTPOOEKHbie KOMIDECCOPH HJM ma-
PO3XKEKTOPHLIE YCTaHOBKH. [lpyroli myrs — npa-
MeHeHHe BAKYyyMHOTO HAacoca B KOMILIEKTe ¢ XO-
JIOiN/IbHOR MAUWHHOH, HCIAPHTENb KOTOPOH Ciry-
MHT L] KOHJEHCalHH OTCachlBaeMOro napa Ha
ero Hapy:xHOH noBepxHocTH. [Ipu sToM Harpyska
Ha BAaKyyMHEIR HacOC Pe3KO CHHIKAETCH, TaK KakK



Hacoc oTcachiBaer Henap, a (B OCHOBHOM) HeKOH-
LeHCHDYIOIIKecd ra3H, T. €. Bo3ayx. [logoGubie
YCTAaHOBKH INHPOKO NPHUMEHSIIOT AJA CyGaumanu-
OHHOH CYIUKH NPOAYKTOB.

Ias onpejesieHnsl TeMHepaTypH OXJaKJaeMo-
rO IpaBHA NPH BaKyyMHOM OXJaXICHHH MOXKHO
NPHMEHHTh COOTHoWeHue [11]

7rpo=tppo X

Hilgp ) St
XExp [( ™ 000H e + 42500 ) V|
rlie, KpoOM€ MNPHBEACHHHWX BHIIe, HCNOJb30BaHH

cnenyiomue 0603HAUEHHS; M — BeJHUMHA, HA3Hl-
BaeMasi TEMNOM OXJaXKIeHHS U 3aBHCAILAA OT
KOHCTDYKTHBHBX OCOGEHHOCTeli yCTAaHOBKH; S —
o6beMHasi  [POM3BOAHTENbHOCTH Hacoca, M3/c;
V — o6bem oxaaxnaemoro ciosi, M3

Ins ycraHOBKH ¢ KaMepoli o6beMom 60 M3 u
BHCOTON H=6 M, YKOMIJIEKTOBAHHOR Napo3KeK-
TOPHOH XOJIONMJbHOH  MmawmHo#, m=0,00265.
TIpou3BOAUTENLHOCTb TAKOH YCTAHOBKH COCTABJISI-
er 100—120 M%4 npu oxXJaxAeHMH TPaBHA OT
trp.0=22+25oc pi{o] tpo =0 <+ »50 C.

Tecok menecoof6paszno OXJaxAaTh B MOTOKE
npd nepechiike H3 OyHKEPa B BaKyyMHYIO Kame-
py. B kamepe moamep:xkuBaeTCsi HeH3MEHHBIA Ba-
KYYM; BelWYHHON OCTaTOYHOTO AAaBJEHHA Onpeje-
JsieTC KOHEYHas TemMmepaTypa necka. dTa TeM-
mepaTypa He NpeBHINAET TeMNepaTypy Hachlile-
uus Gosee aeM Ha 1°C. Ilpu sapannodi npousso-
JUTEJIbHOCTH BaKyyMHOTO Hacoca BeNHYHHY OcTa-
TOYHOrO AaBJEHHS MOXKHO PEryJHpOBaTh MyTeM

HSMEHeHHs1 pacxXoja GGJAbIIMM MMM MEHbIIHM OT-
KPHITHEM 3allOPHOTO YCTPOACTBa Ha TPyGOHPOBO-
ne. OnHcanHass BHIe YCTAHOBKA NPH OXJAMue-
HHH necka ofecneynBaeT NPOH3BOLHTENBHOCTD
60 M3%4. B mpouecce oXJaxAeHHs BJaXKHOCTb Ma-
TepHana yMeHbllaercs Ba 1—1,6% npu oxnax-
zennn or 25 po 0—5°C. O6beM 3arpy3ouHoli Ka-
mephr 30 M3,

Ilpn BBeseHHH B GETOHOMEIIANKY KYCKOBOTQ
AbJla Ba:KHO, YTOGH BPEMs NJIABJEHHS He NPeBH-
aso BpeMeHH INepeMelIHBAHHS CMeCH, TaK KakK
B [IPUTOTOBJIEHHON CMecH BoJa JOJNXKHA OHTH
pacrnipefienleHa PaBHOMEDHO IO Bced Macce 6ero-
Ha. Bpema n;aBneHHS KYCKOBOro Jbla B 3aBH-
CHMOCTH OT DPa3MepOB KYCKa, TeMIepaTypH H Co-
CTaBa CMeCH MoxeT OHTh ompefeseHo mo ¢op-
myae [27}:

Fo= (AW /W5 + B) K™ (Ipp/do)=7 (dS/dy )2,
(111—23)

rie Wxz/We — orHolleHHE BOASHBIX SKBHBAJEH-
TOB JIbJA H OCTaqbHOH OeToHHON MaccH; K=
=r((caAt) — KpuTepuit  ¢asoBoro nepexona;
Fo=art/d? — xputepui ®ypbe; r— tensora
naaBjeHus; dp — CPefHHAl SKBHBAJNEHTHHN jua-

METP KYCKOB JIbJd; dg— 9KBHBAJIEHTHHH Jua-

MeTpP CaMOro KpynmHOroKycka; Af = f5—0°C—
PasHoOCTb TeMIePaTyp MeXAy cpelHed TeMmepa-
TYPO# BCeX COCTABASIOWUX GETOHA W TeMmepary-
POH mJiaBJIEeHHS JbAa.

3Hauenus Ko3pGhHLHUEHTOB U nokasateseil cre-
NeHH NpeicTaB/enH B taba. [11—3. '

‘Ta 6auia 1113 .

Hucaennoie SHAYEHUS NAPAMMPOs u_npedesst usmerenus kpumepues ¢ gopmyae (I11—23)
Oaa onpedeaenus Fo

Lrp/ds (W /W g) 102 A B m q p
0,6—1,6 1,9-3,9 0,271 0,793 1,5 0,24
0,6—1,6 3,9—12,0 0,504 —0,121 1,5 0,24 3,39(Wy/Weg)—
1,6—1,8 3,9 0,271 0,793 0,323/16,56—9,67lp/d{ —1,04 :
1,8—8,5 1,9-3,9 0,271 0,793} 144+0,0871ipp /dy —0,257—1,71W /W5
1,8—-8,5 3,9—12,0 0,504 —0,121 —0,257—1,71Wy/Ws

Oxaaxnenne Geronnoii kaaaxu. Haubosblnee JafKO# LAHHCTO W NOCJENYIOUIEro C/OEB OXJI4XK-

pacnpocTpaHeHHe B HacTOsllee BpeMs MOJyIuJd
ABa cnocoba oxJaxkAeHHs GeTOHHOR KJIafgKu: OX-
JaXKJeHHe 9epe3 HapYXKHBle NOBepXHOCTH; TpyG-
HOe oxnaaxjaeHue. BosMoxkHa Takxke KOMOUHaUUS
3THX ciiocobos.

OxnaxaenHe uepe3’ HaPyXHHe MOBEPXHOCTH
OCYHIECTBJAIOT NPH BO3BENEHHH COOPYXKEHHA OT-
JEeNbHBIME CPaBHHTEJNBHO TOHKHAMH CJOSIMH, 3epX-
HAR MOBEDXHOCTb KOTOPHIX B NEPHOA MEHAY YK-
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Jaercs BO3AYXOM HJH BOJOA. XJaROHOCHTeNb
(BO3LYX HJIH BOZA) MOXKET HMETb ECTECTBEHHYIO
TEMNepPaTypy WJm OXJaxKJaTbCsl C MOMOLIBIO XO-
JIOAHJBHOR MAIMHHL. 3ajaya COCTOHT B TOM, 4TO-
66 HafiTH TaKoe COYETaHHE MEXAy TeMmepaTy-
PO X/1aJIOHOCHTEJIS, TOJIUHMHON CJIOS @ OePHOIOM
YKAQJIKH, NPH KOTOPOM co6JIOfaeTcs 3adaddbi
TEeMNepaTypHLIAi PeXuM B MacCHBe H obecrmeyusa-
10TCA KejaTeJbHble TEMNH CTPOHTEJLCTBA.
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Puc. [11—12. CxeMa pas3Ouenus GeTOHHOTO Mac-
CHBA Ha NPH3MHI NPH TPYOHOM OXJaXKAEHHH:
a — WaxMaTHOe pacnojokenue Tpy6; 6 — KOpHIOpHOE

pacnonioxeHue TpyG; 6 — ceueHHe LUHIMHAPA, 3aMEHAL-
mero 6eTOHHYIO UPH3MY :

HaunGoJsee TouHOe pellieHHe TaKHX 33aXaY MO-
X)eT OBITb ocyulecTBiieno Ha IBM mo aaropur-
MaM, npefnaraemuM B paGore [18]. Jdasg npubiau-
JKEHHOrO HHXKEHEDHOrO pacueTa peKOMeHRyeTcs
IIDHMEHSATL YIPOLIEHHOEe aHAJHMTHYECKOe peilleHHe
[4], pesyabTaTh KOTOPOro IpeACTaBJAEHH B BHAE
rpadHKoB. )

Tpy6Hoe ox/akjeHHe OCYILECTBJISAETCSl myTem
3aKJIaJKH B COOpYXeHHe TPy6, 0O KOTOPbIM LH-
KyJHPYIOT BOJAa HJH  JApyrofl XJafIOHOCHTEb.
B sToM cayuae HeT HeOGXOAMMOCTH OrpPaHHUHBATH
TOVIIIHHY YKJaAHBaeMHX CJIOEB, MO3TOMY IipH
TPYGHOM OXJIaXJIeHHH BO3BeJEHHE COODYKEeHHS
O6bLIYHO MPOH3BOAHTCH CJAOAMH OOJBLUIOH TOJILH-
HBl, a TeIJIOOGMEHOM Hepe3 HapyiKHBE MOBEPXHO-
CTH MOXHO npeHe6peun, 3ajaya CBOJMTCS K On-
pelle/IeHHIO TeMIePaTypHOro moJas B obbeme Oe-
TOHHOH NPH3MBI, OXJaxIaeMOR onHOfi TpyGo#,
peliaeTCs AHANHTHYECKH, €CJIH YCJAOBHO 3aMEHHTb
NpPH3MY NOJEIM  UWJIWHADPOM pAaBHOTO CEYeHHA
(puc. 11I—12). Hapyxnasi nNOBEPXHOCTb 3TOro
LUJIHHADA fABJASETC afuabaTHOR H30TepMHYECKOH
MOBEPXHOCTBI0 MAaKCHMalbHOR TeMmepartype, a
BHYTPEHHSIS OXJlaXKJaeTcsi BOJON, Temnepatypa
KOTOPOR B oflleM Cayyae W3MeHseTCs N0 AJHHe
TpyObl H BO BPeMEHH.

B pa6ore [4] usnaraetcs nOpsAOK aHAMMTH-
HeCKOro pelleHHsi, B Pe3y/bTaTe KOTOPOro MOTYT
6LITh OnpeliefleHHl B 3aBHCHMOCTH OT BPEMEHH T
0 AMMHH TPYGH L caenyiouime BesuuuHb: fg(7,
L) — temnepatypa Bomd; fep(t, L) — cpemue-
of6beMHasi TeMnepaTypa  DHUJAMHApPa AauHOR L;
t(t, L) —cpexuss rteMmneparypa B ceueHu: L;
fu(t, L) — MakcuManbHas TeMnepaTypa B TOM
XKe CeYeHHH.

Ana/mTHuecKOe pellieHHe BHINOJIHEHO B mpef-
TIOJIOZKEHHH, YTO BBHIJieJIeHHe TEIVIOTH SK30TEpPMH-
9eCKOH peakiHH COOTBETCTBYET YDABHEHHIO

Q=gu - - (1—e),

rae gu — oflllee KOJAHYECTBO TEMJIOTH!, BBIAEJIse-~
MOA KaxXIbIM KHJOrpaMMOM ILI€ME€HT2 3a BCE Bpe-
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Ma TBeplenns GeroHa; ] — xoanuecTBO HemenTa,
Kr Ha | M% GeToHa;, m — TeMn TeNJOBHAEJNEHHS,
onpejesiseMbli B OCHOBHOM HauaJbHOM TeMmepa-
TYpoH YKaaxniBaemol OeTOHHOA CMeCH H COPTOM
IeMeHTa (3Ty BeJHMYHHY NPHHHMAIOT NO JaHHHM
J1aGopaTOPHLIX HCIHTaHHH GetoHA).

PesyabTaThl peilleHHsl NpejCTaBleHH B BHAE
ypaBHeHHH:

to=to+ 8 Y1+ 8, Vi
fop=to + $oXs -+ 8, X
t=ty+ 821 +9,, Zy  (111—24)
ty=ty+ % [Yi+1,07(Z, — Y )]+
+ 8,1 (Yot 1,07 (Z,— V)],

3necs Yy, X,, Z; — GeapasMepHHe KOMIVIEKCH,
XapaKkTepU3yOIHe OTHOCHTENbHOE H3MEHEHHE H3-
ObITOYHOR TeMmepatypsl BoAbl H HM3GHITOYHOR
Temneparypel Getoma (cpexHefi mo o6beMy H
cpeaHell B ceueHHH L 1O CpaBHEHHIO ¢ Hayadb- -
Ho#t H36HTOUHOH Temnepatypoirt T, Yo, Xg Zo—
OTHOCHTEJIbHOE H3MEHeHHe YKAa3aHHHIX TeMmimepa-
TYP B CPaBHEHHH C MAaKCHMAJbHBIM PasOrpeBOM
6eToHa B anuabaTHbX YCIAOBUAX Gagu; fo— HA-
9a/pHas TemOeparypa BOAM; Co=ftyx—Ig; tyu—
TeMOepaTypa yKJaIKH,

Jas vaxoxnenns semuuun Yy, Xy, Zy a Yy,
Xo, Zy B 3aBHCHMOCTH OT ONpENeNSIOWHX HX KPH-
tepueB Fo n & npu pasauunsix M cocrapiienn
rpadurn [4], YacTh K3 KOTOPHIX NpeACTABJEHA Ha
puc. 111—13, 1I11—14 u III--15, rae Fo=at/R?
E=AL/czgs 1 M=RY m/a— onpeflensiomye KpH-
TepHM mnpouecca. B cayuae, ecau oxJaxieHHe
MaCCHBA OCYLIECTBJISETCS HOCJE TOro, KaKk TemIo-
Ta 5K30TEDMHH B OCHOBHOM BHIJEJHJach, B pac-
YeTHHX (OpMyJax MNOCJHENHHH WIeH NPHHHMAIOT
PaBHbIM HYJIO.

TeopeTnueckoe pelleHHe NOJYYEHO IJsi MOJO-
ro OeTOHHOTO HWJIHHAPA, PasMepH KOTOPOro
(prc. III—I12, 8) COOTBETCTBYIOT OTHOILIEHHIO
R/ro=100. [oxasaso, 4To OXJaxJAeHHe UHAHHADA
C TPOM3BOJIbHBIM 3HAUEHHEM OTHOLIEHHS R/ro 3K-
BHBAJNIEHTHO OXJIaXIEHHIO WHAMHIPA ¢ R/ro=100,
€C/IH BMECTO HCTHHHOTO KO3()QHIHeHTa TeMnepa-
TYPONIPOBOAHOCTH 6eTOHA HCNOJB30BaTh (HKTHB-
HYIO BeJHuHHY a¢=algl00/IgR/r,.

PaccmoTpuM pacuer TeMmepaTyp npH  Tpy6-
HOM OXJaxJeHnH OeronHo#i Kiaaaku. [lpumeM B
KauecTBe HCXOIHBIX NaHHBX, 9TO TeMNepaTypa
yKnanubaeMoli cMecH tyw=7°C, Temnepartypa Bo-
Au Ha BXoXe B TPyOy fo=3°C, pamuyc u ajauHa
TPYOH: ro=16 MM, L=150 M, paccrosinve mexzxy
Tpy6amu mo BeptHKasm l1=1,1 M, pacxox BoaM
g:=0,4 xr/c. Tennodusuueckue napamerpel Oe-
Toa M200: A=1,98 Br/(m-K); ¢=0,964 xIIx/
/(xr-K); p=2450 Kkr/m3%; a=0,834-10-% m%/c;
I[=200 xr/m3 OTHOLIEHHE MacCH BOAH K Macce



0,8 \/,1] } - 08
07 ==7,la 97
06 0,8 —1 46 £=10
55NN 45 /’
0% N\ 94 J)
N\ Y=
05 R 0,6
82 AN Bl /S OSN NS
¢ AN W AP NN
.
b1 £=02 7 — 7ol %7 =0 Tt
”7_234557ey10717z”123455739107172
a J
Pre, 111—13. dyukunn, sxonsimue B ypaBHenns (I11—24):
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Puc. 111—14. ®yukuun, sBxoasiue B ypasHenus (I11—24):

a— X,(Fo, &£ ); 6 — X,(Fo, & nas M=1

10 10 .
Z1 Puc. I11—15. O®yHukuum, BxoAsmue o
28 98 A ypagﬂe}mg (211-24):
a— Z\(Fo, £); 6 — Zy(Fo, &) mas M=1

N A
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TN # NSNS

p .
T =7 3 £ 7 4 5 5 8 £
a

uemenra  0,45—0,5, m=278-10~% 1/c, gu=
285 kJix/kr. [lpennosiaraercs, yTo mycK BOAH B
TPYGhl OCYILECTBJSAETCH CPa3y Ke IOCJE YKJaJKH
6eTOHHOH CMecH.

Haifinem 3Hauennst Besuuuy fs, fep, £, ty Ha
10-e cyTKH ¢ Hayasa OXJaxKICHHS.

OnpegennM paccTosiHHe MeXAY Tpy6aMu no
FOPH30HTAJH, NOJjarasi, YTo TPY6bl PACIOJONKEHH
B IIaxMaTHOM MOPAAKe B LEHTPE pPaBHOGOKHX

mecTHrpaHHEX npusm  (cm. pue. I11—12, a). B
. 5TOM cJayuae ,

ly=1,155;; l,=1,28 m,

a pajauyc UWMHApa ¢ IJA0WAAbI0 MONEPeYHOre
CCYCHHH, paBHOﬁ mJomain CeYeHus NPH3MHI, ’

R=V1l/x =0,636 m.



Paccuntaem ¢HKTHBHOe 3HAueHHe K03¢hdHLH-
€HTa TeMIepPaTypONpPOBOAHOCTH

1g 100
g R/ry

Hafimem sHauenns ompenenflolHX KDPHTEPHEB:

Fo= agt/R2=2,92% M=PR l/ﬂ
ag

=1,02221,;
§=AL/cpgs =0,177,
cs=4,19 xIx/

ap=a =1,08-10"% m2/c.

rie Cs — TENJIOEMKOCTh
/(kr:K).

OnpefienuM HayaJbHYI0 H3OLITOYHYIO TeMmepa-
1ypy cmecH Bo=tyx—f=4°C H MaKCHMaJbHHH
agnabaTHbIl pasorpeB NpPH BLIEJEHHH TEMJIOTH
9K30TepMHH

§an.m

BOJIH;

= gull/cp =24°C.
PaccantaeM HCKOMHE TemMmeparypn 1o ¢op-
uwyiam (111—24):
ta=tlo+ Y, +3,, Y, =38+4.0,09+
+24.0,12=6,2°C;
tep=to+ X+ 98, Xp=3+4.0,36+
+24.0,46=15,6°C;
Tty 92+ 3, Zo=3+4-0,42+
+24.0,45=15,5°C
ty=ty+ % [Y1+ 1,072, —Y)] +
9y Vot 1,072 — Yyl = 3+
+ 40,094 1,07 (0,42—0,09)] +
+ 240,124 1,07 (0,45—0,12)] = 16,2°C.

3necy BeauyuHn Yy, Yy, Xy, Xo, Zy, Z, uaii-
JleHH N0 rpadMkaM B 3aBHCHMOCTH OT ONpeAelsd-
lomux Kpurepues (cMm. puc. I1I—I13—I11—15).

BHIOJIHAA TaKHe pacyeTel AJis PA3JHYHHIX Ba-
pHAHTOB, MOXHO HAaHTH ONTHMAaJbHOE COOTHOLIe-
HHe MeXJIy 9acToTofl pacmoJjoxesus Tpyb, pac-
X0nOM oXxJaxjaiomefi BOAH H AONYCTHMOH MJH-
HoH TpYy6, obecneunBalOMMH 33J4AHHBIA TeMIle-
patypuunifi pexum. Harpysky Ba xoJ0ZHJBHYIO
MAIUHHY HAaXOMAAT U3 BHIPAXKEHHS

Q= ngBCB(Ez e tu)'

[ie n— gucio TPYO, no KOTOPHM ULHPKYJAHPYeT
BOJd; Ig— CpelHAd 3a OEPHOJ OXJAaXACHHA
TeMnepaTypa Ha BhHIXOAe H3 OXJaxkjamowmed Tpy-
6Hl.

~ W — maccosasn BJIAXKHOCTDL, AOJH

Hlns Gojee paBHOMEDHOTO OXJaXKACHAS BOAA
B coce/lHHe TPyOH HOJKHA MOXABATLCH NO CXeMe
POTHBOTOKA.

YCJIOBHBIE OBO3HAYEHHSA
Pasmepuble BeqHYHHB

Il — gonmyectBo wemeHta B 1| M® GeTOHHOR Mac-
CHl, KT;

A — aMnauTyRa Ce30HHHX KOJeGaHHA
TYpHl BO3jayxa, °C;

a — K03(pdHLUHEHT TeMIepaTypONpPOBOAHOCTH Ma=
TepHana, M%/c;

¢ — yReJbHas TtemaoeMKocTb, JIx/(kr-K);

d — puamMertp, M;

E — ToJu4Ha JeJOTPYHTOBOrO OrpaXKAeHHS, M;
crenens 3 QeKTHBHOCTH pebpa;

Ff — nromagp Tenso0GMEHHOH HOBEPXHOCTH, M%;

f — nsomdne cedenus kaHada, M2

g — MaccoBH#l pacxol, Kr/c;

H —rny6una oxJaX/JaloliuX KOJOHOK,
Tpy6, M;

{ — aHTasAbnusA, I X/Kr;

k — rkospduunent rennonepefaun, Br/(M2-K);

L — panna T1py6, AAHHA JeAOTPYHTOBOIO OTpax-
LEHHS, M; ‘

! —war Mexiy Tpy6aMu HMJM MeXAy KOJOHKa-
MH OXJI2XJAIOUIHX CHCTEM, M;

M — macca BeuectBa, Kr;

m-——'relmn OXJlaXKJeHHs HJIM HarpeBa BellecTBa,
e

n —uucjo TpyG B oxJaxKAawlled cucreMme, WIT.

p — IaBJende, [la;

Q — rennoBo#i noTOK, BT

g — OJIOTHOCTb TENJIOBOTO NOTOK2, BT/M?

TeMmepa-

BRICOTA

nian

- JMHefiHAas  WJOTHOCTP  TENJIOBOrO HOTOKa
(TensioBOf MOTOK yuwacTKa TPyOH AJHHOA
1 M), Br/m;
R — pannyc, M;
r—pajuyc, M; TemsaoTa napoobpasoBanui,
JIx/Kr;

S — ob6bemHH# pacxox, M¥/¢;

T — temnepatypa, K; Gespasmepnoe BpeMs,;

t — remneparypa, °C; .

V — o6bem, M5

eAMHUIIL  HJIH
%; BOISIHOA SKBMBAJIEHT TEMJO- HJAH XJAaJ0-
HOCHTEJIS,;

W — CKOPOCTb, M/C;

X — pacCTOsiHHE, M;

Y — pacCTOsiHHe N0 HOPMaM K OCH OXJaxjaro-

64

uiefi CHCTEMH, M;

Z — KOMILJIEKC, XapaKTEPH3YIOIHA HHTEHCHBHOCTb
pa6otn BosaymHoro COY (cMm. BHpaxeHnue
(I11—12)), m%-K/BT;

o — ko3¢ ¢uurenT rtenaaoTaaun, B1/{M2-K);

B — xoadduument o6beMHOro pacmupenns, K-t,
cTerneHb opeGpeHud;

0 — ToAUKHA JeOTPYHTOBOR CTEHKH, M;

¥ — usbuiTouHas TeMmepaTypa, TemnepaTypHbIl
uanop, K uan °C;



A — ko3¢ ¢unuent rensonposogroctd, Br(M-K);

| — IHHaMHY9eCKHR  KO3(QQHUHMEHT  BA3KOCTH,
INa-c;

v — KnHeMaTH4YeCKHA Ko3(dHIMEHT  BA3KOCTH,
MEc;

£ — ToqHHa C]OS TaJOr0 rpPyHTa, B KOTOPOM

TeMIepaTypa HOHH3HJACh MO CPaBHEHHIO C
HaYyaJbHOH, M;

© — IJIOTHOCTB, Kr/M%;

o — nanpsxenue, [1a; koadduurenT nosepxHoct-
Horo HaTsixkenus, H/wm;

T— BpeMd, C;

@ — tennoTa (Ha3oBOr0 nNepexofa NpH 3aMepsa-
HUM HJIM OTTAHBAHHM TPYHTOB B pacueTe Ha
1 w3, Ox/M3;

@ — Tensiota naaBJeHHs, IXK/Kr;

Kpurepun nopobus u Ge3pasMepHble KOMMJEKCH

Fo = at/R; — kputepufi Pypne (Ges-
pasMepHOe BpeM1);
Bi = aR/\A — kpurepui Buo;
Ha=ip/® — GespaaMepHasi SHTaJb-
' nus;
K = r/e% — gputepuit ¢pazosoro ne-
pexoza NpH HCIaPeHHH;
Ko = ®@/cp% — kpurepuit  Koccopuua
(kputepuit  (a30BOro
nepexoxa Npu 3aMopa-
KHBaHHH);
L =1/R — Ge3pasmepuuifi war me-
XAy  OXJaXKAAOMUMHA
YCTPOHCTBAMH B CHCTe-
Me;
M =RV mla — xputepu, XapakTepn-
3ylOlHA HHTEHCUBHOCTb
BbIJeJIeHUsT TerIoTH
9K30TEPMHH NIPH TBep-
JIeHHH MAaccH;
Nu = ad/\, — xpurepnit Hyccenbra;

wdopH epkep
P= ~———— . __ goMmaeke, XapakTepu-
€3psSp syouii  paboTy Bo3-
AYUIHBIX  OXJaXxAai-

IHX KOJIOHOK;

Ry =dy/2R — Gespasmepnnit  pamuyc
KOJIOHKH;

Re = wd/v — kputepuii Pefinonbica;

X; — GespasMmepuas Besuuu-

Ha, TOJA KOTOPOH B 3a-
BHCHMOCTH OT YHCJIeH-
HOTO 3HadeHHS HHIEKCA
noHHMaeTcs Jiobas u3
XaPaKTePHBIX HCKOMHIX
6e3pa3MepHEIX BeJHYHH
npu 3aMODaXKUBaHHU
I'PyHTa  ce30HHOAeHCT-
BYIOIMMH  OXJaXJAaio-
WHMH  YCTPOHCTBAMH:
X!=faM/P\, X2=QM/
[OR?u 1. u;

3—7909

X. Y, Z — 6eapasmepnuie KOM-~
NJEKCH, XapaKTepH3yio-
IlHe OTHOCHTEJbHOE H3-
MeHeHHe  H36HITOWHOM
TeMnepaTypH GeTOHHOMN
MaccH IPH ee OXJax-
Zenan# [cM.  dopmyay
(I11—24) u puc. III—
13—I11—15};
M — 6e3pasmepHBIR
dHuumexrT, YUYHTHIBAKO-
mHi CONPOTHBJICHHE
TPEHHS NPH JABHKEHHH
noTOKa B  KaHajax
KHAKOCTHHX COY [cm.
NOsICHEHHe K BHIpaKe-

o (I11—14)];

K03~

8 = 3/8; — Gespasmepnas  Temme-
patypa;
8y =A/ | tp | — Geapasmepnas  ammnau-

TYyZHa Ce30HHHIX KOJeba-
HHH TeMIepaTypH BO3-
Ayxa;

§€=ML/cygy — koMINEKC, XapakTepu-
3yloLIi “HarpeB XJajgo-
HOCHTeNIsT B  Tpy6ax,
OXJIaXXJaloMmMUX  GeToH-
HBI Maccus;

¢ — OespasMepHHIE  K03(-
GbHIHeHT, YUHTHIBAIO-
IHE OO0 MECTHBHIX CO-
[POTHBJEHHA 1O cpaB-
HEHHIO € CONPOTHBJIEHH-
€M TDeHHSI B XHJAKOCT-
Helx COY.

Urnekcsi

a — asorT;.

an — ajgHa6aTHbif;
B — BOJa, BO3LYX;
r — rof;

I'J1 — TJIaBHBIH;

rp — IPYHT, I'paBuii;
¥ ~— KHAKOCTD;

3 — 3aMOpaXuBaHHE;

3MK — 32MKOBOE;

K — KOJIbLleBOH; KOHIEHCAIHH;
a1 — Jex,

M — MEp3JblH, MaKCHMaMbHHI;
H — HapYXKHBIf; :
Hac — HaCEIIeHUE;

HY — HauaJbHBIH;

0 — Hynesol;

1 — nap;

BH — BHYTPEHHHH;

_CX — CXKATHE;

CK — CKeJler;
cp — cpenHui;
CT — CTEHKa;
CTB — CTBOJI;

T — TaJIHli;

TB — TBePAbiH;



Tp — TRYOa;

YKJI — YKJIaJKa,

¢ — ¢asopnlil, GHKTHBHLIA;
X — XJ1al0HOCHTEIb;

I, — LMKJ; .

9 — SKBUBAJIEHTHBIN;

3¢ — s exTHBHLIR
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TJIABA 1V
NPOU3BOACTBO U NPUMEHEHHE CYXOro JIbJA

OBUIHE CBEJEHHSA

Cyxoii ey — TBepAHl AMOKCHA Yraepoja,

yrieKucasfi ra3 (yroJbHuf anruapuf, CO,, xaa-
JI0H 744) — XOJOJUJbHHEA areHT, IUHPOKO NPHMe-
HAEMBIA AJIS OXJlaXKJEHHS M 3aMODaXXHBAHHS fIH-
UIeBHX NPOLYKTOB H APYIHX OOBEKTOB HYTeM kLe-
[HOCPEACTBEHHOTO WJH KOCBEHHOTO KOHTaKTa ¢
HHMH.

Teepanii CO; mpu armocdepHOM JAaBJeHHH
(npH maBJeHHAX HHXKe AaBJeHHS TPOAHOA TOYKH,
paBroro 518,6 k[la), npeBpamaercs B ras, MHHYs
HUAKOoe cocrosHHe (Cy6auMHPYyeT), BCJAeACTBHE
4ero eMy NPHCBOEHO Ha3BaHHe «CYXOf Jiel».

OZHAKO CYXHM JIBJOM Ha3biBAIOT TOJbKO TBEp-
JBIR  DMOKCHA YrJepoja, CIPecCOBaHHHIA B pas-
Juunble ¢GopMBbl (6AOKH, NasodKH, TabJerku).
TBepaufi HechOPMOBaHHHIA JHOKCHA YIVIEPOAa
Ha3LIBAIOT CHEFOOGDa3HLIM AHOKCHAOM YIVIEpPOAa,
TaK KaK OH HMeeT BHJ CHera.

OCHOBHbBIE CBOHNCTBA
JAHOKCHHOA YIJIEPOOA

Tepmoannamuueckie cBoAcTBa. 3aBHCHMOCTD
MeXJy TeMNepaTypoii M faBJeHHeM JHOKCHAA
yrieposa Bo BCeX TPeX arperaTHHX COCTOSHASX
nokasaHa Ha JuarpaMMe (asoBoro paBHOBECHS B
KoopauuaTtax s—f(f) (puc. IV—-I)

3HaueHHs] TEepPMOJHHAMHYECKHX CBOACTB [IH-
OKCHJa Yraepoja Ha JHHHH PaBHOBeCHs KpHC-
TalJl — nap mnpeicraBieHn B Tala. IV—I, na
JIHHHH DaBHOBeCHsl JKHIKOCTb — Hap — B Ta6a.
IV—-2[1].

INpuBenennas na puc. IV—1 puarpamma pno-
CTAaTOYHO TOYHA AJS HCIOJb30BAHHS B HHXKe-
HepHHX pacyerax. B Ta6a. IV—1 u IV—2 npu-
BEJCHH TOYHbIE 3HAUEHHA TepMOJWHAMHYECKHX
BEJIHYHH Ha JHHHH paBHOBecHs ¢a3. Ilpu paGore
¢ JHarpaMmofi H Ta6JHHAMH HeOOXOAUMO YHHTH-
BaTh, YTO OHM COCTaBJIEHH B DasHHX eJHHHILAX
M3MeDeHHS H HMEIOT Pa3Hble TOYKH HadaJbHHX
OTCYETOB SHTAJbIHH W dHTponuH. Juarpamma mo-
CTPOEHA, HCXOAA M3 NPHHATHIX YCJOBHH, 9TO OpH
0°C igo, = 100 KKan/kr; sco == 1,0 kkaza/(xkr-K)-
B rabminax B KayecTBe Hauala OTCYeTa 3HTaJb-
MHH NpHHATO coctosnue 1Beproro CO; mpu 0 K.
Ha anarpamme efuHHIHN H3MepeHHS cJjelylOLIHe:

p —krefem?, § — kraga/kr 1 § — KKaa/(kr-K).

Ilpu nepeBozme B CH 3nauenus p, i u § BOJK-
HH OHTh YMHOXKEHH COOTBeTCTBeHHO Ha 98,067
(xITa), 4,1868 (xIlxk/kr) u 4,1868 [xIlx/(xr-K)].

YpaBHeHus nepecueTa BeJHYHH C ZHArPAMMH
(cMm. puc. IV—1) npumenurenbro K taba IV-—1
i IV—2 caeayomue: .

ip= [(ig - 4,1868) 4 76] , kIlx/xr;
sp = [(sq - 4,1868) — 1,095], kJIx/(kr-K),

Ta6auma IV-I

Tepmodunanuuecrkue ceolicmsa CO, Ha suruw pasHosecus kpucmasr— nop [1]

P 3 | = 5 Py 2
; E ,,i e g g g 5(,-. 9%
T, K ¢, °C - | wmpr. I " = s"i Py .2 % gf ’i,g
eele T S LB v | SR CE | BT S vE | 82
216,58 —56,57518,6 5,280 3890,7 13,797 1501 0,07248 0,666 728,7 181,1 547,6 4,245 1,712
210 —63,15327,7 3,343 2458,5 8,920 15250,1121 0,656 727,7 172,2 §555,5 4,315 1,67
200 —73,15155,2 1,583 1164,3 4,329 15520,2310 0,644 725,7 159,0 566,7 4,435 1,606
194,68 —78,47101,321,033 760 2,82515630,3539 0,6397723,0 152,2 570,8 4,502 1,571
190 —83,15 68,340,697 512,7 1,986 15720,5035 0,6361720,7 146,4 574,3 4,564 1,541
180 —93,15 27,510,281 206,4 0,841 15871,1893 0,630 715,4 134,2 581,2 4,700 1,475
170 —103,25 9,9180,101 74,41 0,32216003,1085 0,625 709,3 122,4 589,6 3,861 1,408
160 —113,15 3,1260,0319 23,45 0,109 16109,2023 0,621 703,3 (11,0 592,3 5,004 1,339
150 —123,15 0,8350,0085 6,264 0,031161831,847 0,618 697,1 100,0 597,1 5,249 1,268
140 —133,15 0,1830,00187 1,373 — 1626 — 0,615 693,85 89,35604,5 5,512 1,194
130 —143,15 0,0310,00032 0,2326 — 1632 — 0,613 — 179, 02— . 1,118
0 —273,15 — — — — 1719 - — — — 596,5 — —_
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Ta6aunua 1V-2

Tepmodunamueckue ceodcmea CO, H@ AURUU POEHOGECUR KHUOKOCML — nap

P ' ho ¥
5 & & ¥% ®
2
3 & X £ 3 S iS¢
., C I et % % ; X % % é P ]
kIla Kre/cm S = % | .- N -5 R g -E
wE | =F | BA& 2wy | ue | ox g wE

—56,57 518,6 5,2897 13,797 1178,7 72,48 0,8484 728,7 366,56 362,2 4,245 2,565
—56,0 534 5,46 14,20 1176,6 70,42 0,8 732,6 387,3 345,3 4,249 2,660
—54,0 580 5,92 15,36 1169,7 65,10 0,855 733,4 391,0 3424 4,238 2,676
—52,0 630 6,43 16,61 1162,6 60,20 0,86  734,1 394,7 339, 5 4,227 2,692
—50,0 683 6,97 17,95 1155,4 55,71 0,866 734,8 398,3 336,5 4,216 2,708

—48,0 739 7,54 19,38 1148,1 51,60 0,871 735,56 402,0 333,5 4,206 2,724
—46,0 800 8,16 20,91 1140,6 47,82 0,877 736,1 405,7 330,4 4,194 2,740
—44,0 864 8,82 22,54 1133,0 44,96 0,883 736,7 409,4 327,3 4,183 2,755

—42.,0 932 9,51 24,27 1125,3 41,20 0,889 737,2 413,2 324,1 4,173 2,771
—40,0 1004 10,24 26,10 1117,3 38,31 0,895 737,7 416,9 320,7 4,162 2,787
—38,0 1008 11,02 28,06 1109,5 35,64 0,901 738,1 420,8 317,4 4,152 2803
—36,0 1160 11,83 30,13 1101,3, 33,19 0,908 738,56 424,6 313,9 4,142 2,835
—34,0 1245 12,70 32,32 1093,1 30,94 0,915 738,9 428,6 310,3 4,132 2 835
—32,0 1334 13,61 34,64 1084,7 28,87 0,927 739,2 432,56 306,6 4,122 2 852
-—30,0 1428 14,57 37,10 1076,2 26,95 0,929 739 4 436,5 302,9 4,113 2,867
—28,0 1526 15,67 39,69 1067,6 25,20 0,937 739, 6 40,6 299,0 4,103 2,884
—26,0 1630 16,63 42,45 1058,7 23,56 0,945 739,7 44,6 295,0 4,093 2 900
—24,0 1738 17,73 45,35 1049,7 22,05 0,963 739,8 448,8 291,0 4,084 2,916
—22,0 1851 18,83 48,43 1040,6 20,65 0,961 739,8 453,0 286, k: 4,074 2,933
—20,01 1970 20,09 51,69 1031,3 19,350,971 739,7 457,2 282 5 4,066 2,949
—18,0 2094 21,36 55,13 1021, 8 18,14 0,979 739,5 461,5 278,1 4,056 2 966
—16,0 9923 92,67 58,78 1012,2 17,61 0,988 739,3 465,8 273,5 4,046 2, 1982
—14,0 2359 -24,06 62,65 1002,4 15,96 0,998 739,0 473,1 268,9 4,036 2,999
—12,0 2500 25,50 66,75 992,3 14,98 1,008 738,6 474,6 264,1 4,026 3,016
—10,0 2647 27,00 71,10 982,0 14,06 1,018 738,1 479,0 259,1 4,017 3,032

—8.0 2801 98,57 75,72 971.5 13,21 1,020 737.6 483.6 259.0  4.007 3,049
—6,0 2961 30,20 80,64 960.7 12,40 1,041 736,9 488,2 248,7 3,996 3,066
—4,0 3198 31,91 85,88 949.6 11.64 1,053 736,1 492.9 243,2 3,98 3,083
—2,0 3301 33,67 91,47 938,1 10,93 1,066 735,1 497,6 237,5 3,976 3,100
0.0 3482 35,52 97.45 926.3 10,26 1,080 734,1 502,4 231,7 3,965 3,117
2.0 3670 37,42 103,85 914.1 9.63 1,094 732.8 507.3 225,3 3,954 3,134
4,0 3865 39.42 110.76 901,55 9,03 1,109 731.5 5I12.3 219.1 3,942 3,152
6,0 4068 4143 118,19 888.3 8.46 1,126 729.9 517,5 2124 3,930 3,170
8,0 4279 43,65 126,23 874,5 7,92 1,144 7981 522,7 205,4 3,918 3,188
10,0 4499 45.89 134,98 860.1 7.4l 1,163 726.1 528.1 1980 3,905 3,206
12,0 4726 48,21 144,55 844.9 6,92 1,184 723,8 533,6 190,6 3,891 3,224
13,0 4844 48,21 149,68 837,0 6,682 1,195 722,5 536,5 186,0 3,88 3,234
13,5 4903 50,01 152,34 8329 6.564 1,202 721,8 537.9 183.9 3,880 3,239
14,0 4963 50,62 155,08 828.8 6,448 1,207 721,7 539,4 181,8 3,876 3,244
14,5 5024 51,24 157,88 824.6 6,334 1,213 720.4 540.8 179,6  3.872 3,248
150 5085 51,87 160,76 820,3 6,220 1,219 719,7 542,3 177,4 3,869 3,253
15,6 5147 52,5 163,72 8160 6,108 1,225 718,9 543,8 175,1 3,865 3,258
16,0 5209 53,13 166.77 811,6 5,99 1,232 718.1 545.3 172.8  3.861 3,263
16,5° 5272 53,77 169,90 807,1 5,886 1,239 717,3 546,9 170,4 3,856 3,268
17,0 5335 54,4 173,12 802.5 5,776 1,246 716,5 548,4 168,0 3,852 - 3,273
17,5 5399 55,07 176,45 797,8 5,664 1,253 715,6 550,0 165,6 3,848 3,279
18,0 5464 55,73 179,88 793,0 5,559 1,261 714,7 551.6 163,1 ~ 3,844 3,284
18,5 5529 56,4 183,42 788,2 5.452 1,269 713,7 553.2 160,5 3,839 3,289
19,0 5595 57,07 187,08 783,2 5.345 1,277 712,7 554,8 157,9 3,835 3,294
19,5 5662 57,75 190,87 778,1 5.285 1,285 711,7 556,3 155,2 3,830 - 3,300
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Mpogomxenne ta6n, [V—2

F.C ,:;-Eé‘i‘i‘gi@i‘g

Wl et )l S s | v [ Ke | ve | cr | vE | B
20,0 5729 58,44 194,80 772,8 5,133 1,294 710,6 558,2 152,5 3,825 3,305
20,5 5797 59,13 198,87 767,5 5,028 1,303 709,5 559,9 149,6 3,820 3,311
21,0 5865 59,82 203,10 762,0 4,924 1,312 708,3 b561,6 146,7 3,815 3,316
215 593 60,53 207.50 756,3 4,819 1,322 707.1 563.4 1437  3.810 3322
22,0 6004 61,24 212,09 750,5 4,715 1,332 705,8 565,2 140,6 3,804 3,328
22,5 6074 61,95 216,88 744.,4 4,611 1,343 704,5 567,0 137,5 3,798 3,334
23,0 6145 62,68 221,90 738,2 4,507 1,355 703,1 568,9 134,2 3,793 3,340
93’5 6217 63,41 227,16 731,8 4,402 1,366 701,6 570.8 130.8  3.787 3345
24.0 6280 64,15 232,70 725,1 4,297 1,379 700,0 572,8 127,2  3.780 3,352
24,5 6362 64,80 223,54 718,2 4,192 1,303 698,4 574,8 1235 3,774 3.359
95,0 6436 65,65 244,73 711,0 4,086 1,406 696,6 576,9 119.7 3.767 3.365
95,5 6510 66,10 251,31 703.4 3,979 1,422 604.7 579.1 115.6 3.750 3.372
26,0 6585 67,17 258,34 695,5 3,871 1,438 692,7 581,3 111.4 3.752 3.379
26,5 6661 67,94 265,89 687,1 3,761 1,455 690,6 583,7 106,9 3,743 3,387
27,0 6737 68,72 274,07 678,2 3,649 1,474 688,2 586,1 102,1 3,735 3,39
27,5 6814 69,560 282,99 668,7 3,534 1,495 685,7 588,7 97,0 3,725 3,403
280 6892 70,30 202,84 658,5 3,415 1,519 682.9 591.4 91,5 3715 3411
285 6971 71,10 303,85 647,5 3,201 1.544 679.8 594.2 85,5 3704 3490
29,0 7050 71,91 316,41 635,3 3,160 1,574 676,2 597,4 78.9  3.691 3.430
29,5 - 7130 72,73 - 351,17 621,7 3,020 1,608 672,1 600,8 71,3 3,677 3,441
30,0 7211 73,55 349,36 606,2 2,862 1,650 667,0 604,6 62.4  3.659 3.453
30,5 7292 74,38 374,36 587,7 2,671 1,702 660.2 609,1 51.1  3.636 3.468
31,05 7383 75,31 468,16 2,136 634,3 0 T3.552

rRe ir, in—3HTAJbOHA, HaAfeHHas cooTBercT- HopMasbuas Touka cyGawmanuy

BEHHO MO TalauuaM, Ha JHarpaMme, Sr, Sy —
SHTPONHASA, HafileHHas COOTBETCTBEHHO NO TalJH-
[aM, 8a gAarpamme.

JAaBiienue cyGurHManmu p., e

101,3 (1,033)
Klla (krc/cm?) '

[lapaMeTpnl y3/IOBHX TOYEK HA JHHHAX paB- Temmepatypa CyGnumMallie 78 47+4-0,005
HOBecHA (ha3 HMEIOT CJe/YIOllHe XapaKTePHCTHKH: typer C
Kputiueckas Touka : TIOTHOCTL  TBEPAOH a3kl 15632
TemmepaTypa t“p,noc eu) %éggio’(% 3 o, kr/M
HaBieHHE pyn, Klla (Krc/cM , o - .
HAGTHOCTH ;:p, i 4681643 IIOTHOCTE  rasoobpasucit ¢a- 2,825
Tpofinast TouKa : 8Bl Py p.c » KI/MP ,
Temneparypa fy, °C —56,57+0,01 SHTa/bmusA  TBepAol  ¢asm 152,2
LaBnenHe py, Klla (krc/cm?) 518,6+3 (5,289) frg » KIOX/KD
JIOTHOCTb TBepAoH dasup’™ , 15019 CKpHTasi "enjiorta CyG.aHMaUHRE 570,8
Kr/m® fg.r.c » KILK/RD
WIOTHOCTe  XMAKOA  dasm 178,71 Kprctann npu T=0 K
p, » KT/ JIOTHOCTD p, Kr/M$ 1719
MJOTHOCTb  rasoBoft  ¢asm 13,797 CKphITasi TenJjota cyGaHmaunHe 596,5
o, KO/ ry KIx/xr :
ci'(pmaﬂ TemjoTa cyGanMmanns 547,6 a3 B HOPMAaJbHHIX YCJAOBHAX
rgs KIUK/KT (¢ = 101,3 klla: ¢t = 20°C)
CKpuTas femsiova ucrapenus 362,2 na0THOCTE p* , Kr/m? 1,839
s KIXK/Kr ylle/ibHas XOJOAOHNDPOH3BORH- 651,2
rensioBoi pQeKT maabienns 1854 TeabHOCT (i—i.,), KIK/KF
Aipg, ®IDK/KT .
CKAUOK oCBeMA np4 naabaenas 0,0001824 T'a3 npu p = 101,3 klla; t = 0°C
AV q, M3 (KD TJIOTHOCTb Py 5 Kr/M® 1,976
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yIenbHasi XoJolcnpoHasonn- 635,06
TeabHocTh (i"—i.;), kKJx/Kr

rasoBas  mocTosHHas R, 0,188915
KL/ (kr-K)

TIsoTHOCTD AMOKCHAZ Yrjepojia M yAeldbHasd
9HTAJbNHSl Ha JHHHSX HACBHIIEHHs AaHH B Talbn.
1V—3, a Ttakxe Ha puc. IV—2 u IV-3.

T1J10THOCTD XKHIKOTO AHOKCHAZ YrJepoia p
(8 xr/m®) MoxkeT GHTb pacCuHTaHa TaKxe MO
ypaBHEHHIO

0,391377

o’ = 468,0 + 123,265 - 0 —0,9898570 -

-+ 20,17055 « 10~% - 62 —0,1 . 1073 - B3,

ITnoTHOCTD TBEPJOro JHOKCHIA JIepoAa Pr»
(B xr/M%®) nomumHsieTcs ypaxzmamu;)fr
prs = 1501 =+ (To—T) [4.8(Th—T) +
- 247]-1. 108,

IMnotrocte TBepaoro CO; npu MoOJyueHAH ero
MeTofOM 3aMopakuBauus Xugrkoro CO; KoJje6-
aetcss oT 1501 (mpu TpofiHOH Touke) mo 1719 kr/f
/m® (npu OK), B nemoredepatopax — ot 1000
o 1200 kr/M3, a mpH BHpPaGOTKE MPECCOBHM Me-
ToAOM nJaoTHOCTh TBeporo CO; cocraBiasier
1500—1600 xr/m3. TInoTHOCTH TBEPHOrO AHOKCH-
Ja yriaepoja NnpH RNOJNYYeHHH er0 BHIMODAXKHBa«
HHEM H3 ra3oBbIX cMecell W3aMmeHsercs or 900 mo
1700 xr/M® B 3aBHCHMOCTH OT 06beMHO KOH-
nenrpanun CO, B rasoBoifl cMecu, Temmneparyp-
HOTO Hamopa, HPOROJ/IKUTEJBHOCTH Mpolecca H
CKODOCTH JBHIKEHHS Ta30BOH CMeCH HajZ OXJaX-

rae 8=Typ—T. JlaeMO# OBEPXHOCTBHIO.
Ta6baunma IV—3
M romrocme 2a3000pasnozo u sudkoeo duokcuda ye/tgpoaa p, K2/m3
p, klla
e | | | |
100 |} 101,32 | 1000 | 5000 6000 7000 8000 10000 § 20000 | 30000 | 40000
220 53,15 2,44 2,47 1167,5 1175,7 1177,6 1179,5 1181,4 1185,1 — — —
230 —43,15 2,33 2,36 1130,1 1140,3 1142,7_ 1146,1 1147,4 1151,9 1172,5 1190,2 1205,7
250 —23,15 2,14 2,17 23,44]1059,1 1062,9 1066,5 1070,1 1076,9 1106,3 1130,3 1150,6
273,15 0 1,95 1,976 20,86 939,7 947,59 954,8 961,4 973,9 1020,7 1054,7 1082,0
275 1,85 1,94 1,97 20,67‘ 928,0 936,5 944,3 951,656 964,6 1013,6 1048,5 1076,3
293,15 20 1,82 1,84 19,11 140,92 ]} 782,1 808,4 826,2 856,5 937,5 985,2 1020,4
300 23,8 1,77 1,79 18,59 128,47 182,7 | 706.4 753,56 802,1 806,2 960,2 998,8
350 76,85 1,52 1,54 15,59 89,74 112,98 136,98 164,32 228,9 615,2 729,56 834,4
400 126,85 1,33 1,35 13,48 72,86 89,24 106,3 124,05 161,7 380,9 561,9 672,7
400 176,85 1,18 1,2 11,90 62,30 75,63 89,23 103,13 131,72 285,2 430,3 543,5
500 226,85 1,06 1,07 l0.66 54,81 66,21 77,75 89,41 113,08 235,1 352,4 453,2
Ta6auwna IV—4

Tenaoemxocms acudkozo u easoobpagnozo duokcuda yerepoda [8 xTx/(k2-K] na sutuu Hacoujenus

t, °C g ¢y [ l p ¢, °C ‘, ‘ 2y p p
—56,0 0,667 0,877 0,957 1,839 25,0 1,102 1,080 8,120 6,330
—50,0 0,683 0,823 0,993 1,824 26,0 1,121 1,092 9,754 7,198
—40,0 0,710 0,824 1,067 1,899 27,0 1,142 1,106 12,225 8,449
—30,0 0,741 0,82 1,165 2,012 28,0 1,165 1,122 16,362 10,398
—20,0 0,774 0,901 1,300 2,137 29,0 1,191 1,141 24,608 13,825
-10,0 0,814 0,933 1,502 2,294 29,5 1,205 1,153 32,757 16,714

0,0 0,83 0,960 1,837 2,635 30,0 1,221 1,166 48,800 21,269

10.0 0,929 0,990 2,508 2,995 30,5 1,239 1,181 97,566 29,369

20,0 1,027 1,037 4,485 4,252 31,0 1,199 1,199 47,008 47,007
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Puc, IV—3. 3aBucHMOCTb yAEAbHOR SHTAJBIHH
CO, Ha JMHUSX HACHILEHHS OT TEMNepaTypH

TennoeMROCTL XHAKOrO H ra3oo6pasHoro Au-
OKCHIA YI/Iepoja Ha JIMHHH HacHIIEHHS ApHBeje-
Ha B Taba. IV—4,

Tenanoemkocth rasoo6passoro CO, npu 0°C a
aTMOCGEPHOM HNABJECHHH COOTBETCTBEHHO paBHA
cp=0,85 #u ¢=0,65 xIx/kr-K). [Ilokasateib
aguabaTl R=cCpfco=1,308.

TensoemxocTs TBEPAGro AHOKCHAA YrJepoia
OT TpofiHOA ToukM o —100°C B cpenHem pasHua
1,2 x1x/(kr-K) {rada I\ —5). :

Pusndeckne cBodcTsa. [a3006pasamii  AROK-
CHA yrJjepoia npeAcTaBjseT cobol BecuBeTHwR
TAXKENLH ras ¢ ModeKyaspHO# Maccofi 44,009 xr/
[Moab. CO; tsxenee BO3LyXa B NOJATOpa pasa,
Ge3 3amaxa ®m Bkyca. Ero Bognmfi pactsop uMe-
€T CJlerKa KHCJIOB2THI BKYC.

JKuikuii IMOKCHA yriepoaa, sBJASOWBACS
6GeclBeTHON KHAKOCTBIO, MOXET ~ CYHeCTBOBAThb
TOJMLKO O] JAaBJEHHEM MNPH COOTBETCTBYIOLIEH

Ta6auuga IV—5
Tennoemxocms msepdozo Guorcuda yzaepoda

Chs
° ¢y KAX/ °
T,K| ¢, °C Prrky  |TK[ &oC |
2 —2i7,15 0,00001047 130 —143,15 1,017
6 —267,15 0,0025 - 140 —133,17 1,047
12 —261,15 0,025 150 —123,17 1,080
20 —253,15 0,578 160 —113,1 1,12
50 —173,15 0,904 170 —103,15 1,156
110 —163,15 0,946 180 —93,15 1,197
120 —153,15 0,963 190 —&3,15 1,244
TeMmepaType, a HAacHUIeHHWA — B 7AHanasoHe

TeMfepaTyp OT KPHTHYECKOH N0 TPOAHOH TOUYEK
NpH COOTBETCTBYIOUIHX 3THM TeMllepaTypaM AaB-
JIEHHSIX,

TeepAnfi [NHOKCHA YrJiepoAa UpPEACTaBJASET
cc6ofi KpHCTaJ/HuecKoe Tejo 6e/ioro iBera.

T'asoo6passuiit AHOKCHA yriepoja mnpd 3aMo-
paxwWBaHMH MNpeBpataeTcsi B KPACTAMIH HJH
CIVIOIIHYIO npo3payHylo Maccy Jabaa. [lps apoc-
cesupoBannd  xuaxoro CO; Jo  arMocthepHOro
laBJieHHs AMOKCHJ YIJepoja noJyyaercs B CHe-
roo6pasHOM BHAE, A& NPH MeJieRHOM OXJAaxue-
HHH ¥ 3aMopaxXuBaHum xkuikoro CO; — p BHIe
npo3pauHofi MaccH, KOTopas oueHb OBICTPO CTa-
HOBHTCsSi CBETOHEHNPOHHLAeMOf, Tak Kak H3-3a
TEPMHUECKOTO pAacCLUIHPeHHs B HEH BO3HHUKAIOT
MHOTOWHCJIeHHHe TPemuHn. B ciydae noayueHHSE
TBEpJAOro JAHOKCHIA YIJepoAa H3 rasoBHX cueced
METOJOM BHIMODAXKHBAHHA Ha OXJaXJAaeMOH I0-
BEPXHOCTH B 3aBHCHMOCTH OT YCJOBHA OH BHOA-
JaeT B BHJE KDHCTaJJIOB HJH NPO3PAYHOH CTEK<
J006pa3HOl MacCH BHICOKOH MJOTHOCTH.

Tennodusuueckde cBofictea COy Ha JHHHH
PABHOBECHA JKHJIKOCTb — [ap NpHBeleHH B
taba. IV—6.

Ten/ionpoOBOAHOCTE TBEPAOIO IAHOKCHAA YrJes
poaa (Ag) OOpeneAsIOT HO YPaBHERHIO

Ay = 0,751 (pa/p),

rie A, p — TEeNJONPOBOAHOCTL A TJOTHOCTh TBEp~
noro CO; Ha KpHBOW HaCHILEHWS; D¢ — aKTH-
yeckas MAOTHOCTh TReproro CO,, 3aBacsmlaf OTF
cnocoba ero npoH3BOACTRA.

Hekorophie 3HaueHus A paHH HHXe,

t, °C —56,58 —63,15 —73,15
A, B1/(M-K) 0,397 0,411 0,437
t, °C —83,15 —93,15 —103,15
A, Br/(x-K) 0,465 0,491 0.533

TennonpOBOAHOCTL CYXOro Jbja, NOJydYaeMo-



Ta6aunua IV—-8
Tepmogusuneckue csoicmsa CO, Ha AuHUL pABHOBECUS HUOKOCMb ~— nap

p w108, Tla.c v-108, m2/c X-10%, xBt/(M-K) | Yncao Mpaugrnsa

T,K |t °C
xIla Krc/cm? nap KHIAKOCTD nap KUAKOCTb | mnap AKUAKOCTh | map | KuakocTh
216 —57,15 —_ 11,10 256,0 81,78 21,68 11,42 159,3 00,9244 2,976

218 —55,15 554 5,65 11,20 246,9 76,22 21,03 11,62 188,7 10,9244 2,976
220 —53,15 601 6,13 11,30 238,2 71,14 20,42 11,83 158,0 10,9294 2,748
230 —43,15 892 9,09 11,83 200,4 50,8 17,73 12,91 152,6 10,9539 2,453
240 —35,15 1282 13,07 12,41 169,8 37,28 15,58 14,13 144,7 10,9933 2,318
250 —23,15 1785 18,20 13,06 144,8 28,00 13,84 15,57 135,2 1,050 2,244
260 —13,15 2418 24,66 13,81 123,7 21,46 12,40 17,34 125,1 1,137 2,213
270 —3,15° 3201 ‘32,65 14,71 105,4 16,68 11,16 19,64 114,6 1,281 2,248
280 6,85 4157 42,40 15,90 88,82 13,09 10,06 22,84 104,2 1,555 2,395
290 16,85 b316 54,22 17,72 72,60 10,29 9,03 27,91 93,49 2,252 2,951
3000 26,85 6714 68,48 21,73 54,00 8,00 7,93 38,8 8,77 6,591 5,501
301 27,8 6869 70,06 22,657 51,63 7,79 7,80 40,94 79,04 8,58 6,554
302 28,85 7026 71,66 23,67 48,98 7,57 7,66 43,60 77,04 12,427 8,368
303 29,85 7187 73,30 25,27 45,91 7, 7,61 47,25 74,60 22,756 12,092
304 30,8 — — - 41,98 ~— 7,34 - 71,21 — 23,546

{0 [OpeccoBLIM METOAOM, MNJOTHOCTb KOTOPOre Jiepoja OT TeMmepaTypH Ha JHHHH HAaCHIUIEHHA

1400 xr/m?, paBsa 0,37 Br/(M-K). (crs) mana B Taba. IV—8.
Yucao Ilpauatas (Pr=pc,/A) rasoobpasnoro
AMOKCHIA Yriepoza npH aTMocdepHOM KaBJeRAH Ta6naua V-8
8 auanazome TeMmeparyp 0—100°C B cpexmem Tepmuseckuil koFPPuyuenm Aurelinoeo
pasto 0,75. : ' pacuupenus meepdozo Ouoxcuda yerepoda
Kospdrunent auddysun AHOKCHAA yr:xepoax)a
8 BOAHBIX PacTBOPAX Ha NOPAAOK Bhille KO- . 2104, . 108,
¢drnuenta camoguddysuu. Ilpu 18°C  or pasen T. K n o l/lK I K . °C ax}xo<
1,26 cm?/c. I
Tepmageckn kospdnunerT OOGBEMHOTO pac- :
WUHPERHS CXATOTO ra3c06pasHore B XKUAKOTO IH- 15 —258,15 0,070 8 -—193,15 1,29
OKCHIA yTJepojia mpHuBeled B Taba 1V—7. 20 -—253,15 0,17t 90 —183,15 1,37
3aBHCHMOCTb  TEPMHUECKOTO KOIPGhHIAEHTA 30 —245,15 0,436 100 —173,15 1,46
AAHERHOTO PACIIHPeHHs TBEPAOr0 AHOKCHAA Yr- 40 -—233,15 0,670 110 —163,15 1,58
50 —223,15 0,88 120 —153,16 1,71
, 60 —213,15 1,07 130 —143.15 1.87
Ta6anuma IV—7 70 —203,15 1,19 139 —134,15 2,04

Tepsuneckuld xosgpuyuenm obvemnozo
pacuupenus B- 108 (¢ 1/K) Ouoxcuda yeaepoda

Tepuugecknfi K03pPunHEHT 0GHEMHOTO PacHin-
8 o0nogasnod obaacmu P A pactita

pennsi Prs TBEPAOTO AHOKCHAA YIJepoAa, SBJSIIO-

T, K merocsa H30TPOUDHBIM TEJNOM, HAaXOART H3 BHIpa-
0, kMa KEHAA

225 |2so | 275| 3oa| 350| 400

Brp = 3agg.

2500 3,180 4,491 7,294 5,308 3,724 2,965 Jna nnapasoHa teMnepaTyp oT TpofiHod TOY-
5000 3,056 4,195 7,000 11,590 5,026 3,524 «k=u no —118°C;
7500 2,943 3,950 5,968 22,80 7,102 4,200 . :
10000 2,839 3,744 5,288 11,10110,517 4,971 1 °C —56,57 =70 —80
20000 2,504 3,162 3,899 15,19210,543 7,422 Brey /K~ 0,00185  0,00142  0,00117
30000 2,250 2,781 3,236 3,834 5,508 5,98 ¢, C —102 —118 —164
40000 2,048 2,504 3,170 3,170 4.031 4.438 frs, VK 0,00098 0,00091 0,00080
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Puc, IV—4. 3aBHCHMOCTb DacCTBOPHMOCTH JIHOK-
CHAA yriepoja B BOAE OT [AaBJEHHS p H TEMIe-
paTypH t

JluaJeKTpUdecKast MPOHHUAEMOCTh  KHOKCHAA
yriepoaa IPUMEPHO OJAHHAKOBAa C JAH3JeKTpHUe-
CKOR NPOHNLAEMOCTBIO a30Ta K KucaopoAa. JIH-
OKCHJ yIJepoja SBJSieTCH HeJIEeKTPONPOBOLHOR
cpenof. JluasekTpHyecKas NIPOHHIAEMOCTb ra30-
06pa3sHOTO [IHOKCHIA YIJEpoJa NPHMEPHO paBHa
1 # moutu He 3aBHCMT OT XaBJieHHs, Xuakoro CO,
H3amenseTcs oT 1,42 (NpH OKOJOKPHTHUECKHX YC-
JoBHAX) g0 1,76 (nmpu ychoBusx, OJH3KHX K
TPOHHOH TOYKe).

YaenbHas 3JeKTpPHUECKash MPOBOAHMOCTb XKHJA-
KOTO [JHOKCHAZ YIJIepoja 3aBHCHT OT 4YHCTOTH
XKugkocty M Kodebaercs ot 10~ 1o
10-14 Cm/m.

PH3HKO-XHMHIECKHE cBOHCTBA. [a3006pasHb
JHOKCHJ YIJepolia XODOLIO pPacTBOPSETCH B XKHA-
KOCTAX. B Boje ero pacTBOPHMOCTb YBEJIHUHBA-
eTcsl C MOHHKEHHEM TeMIepaTypH ¥ MOBLIICHHEM
maBiennus. Ha puc. IV—4 nokasana 3aBHCHMOCTb
PACTBOPHMOCTH Ta3006pa3HOro RHOKCHAA YrJepo-
Za B BOJe OT TeMIepaTyph H AaBJIEHHA.

Teepauit CO, XOpOIIO pPACTBOPSIETCS B CHUP-
Te, 3QHpPe H APYIHX KHIKOCTAX, ¥ KOTOPHIX HH3-
Kasi TeMnmepartypa 3aMep3anus. IIpu cMmemenun
TBepaoro CO; ¢ 3THMH XHAKOCTSMH NPH aTMO-

chepHOM JaBJeHHH [OCTHTAlOTCA  CJAERYIOMHE
Temmneparypu (B °C):

X.nopncn;xﬁ METHI —82
Aueron —78
Xnopogopm —77
TpexxiopHcTHIft hocdop —76
STUnOBHH CIHPT —72
XnopucTHit 9THA —50

PacTBOpPHMOCTh BOASHHIX MapoB p rasoo6pas-
roM CO, (1. e. BaaxsocTs CO,) npu atmocdep-
HOM RaBJIEHHHM noKasaHa B Ta6a. IV—9. Copnep-
JKaHHe BOASIHBIX TMapoB B cxkatom Jo 2000—
7000 kIla, rasoo6pasHOM JRHOKCHAe yriepoga K
oxaaxjaessoM Jao 20—40°C cocraBaser 0,5—
0,29 r/kr CO;, 9TO COOTBETCTBYET TeMmepaType
ToukH pochl B COg, cApPOCCETHPOBAHHOM HO aTMO-
ctheproro naBieHds, paBHo# —18-+-—24°C.

PacrBopumocts Boxbn B XHAKoM COz yMmeHb-
IAeTCA C MOHHKEHHEM TEMNepaTypH.

- TOpDHT H He NOALEpXHBaer
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TaG6anna IV—9

Pacmeopumocms 600anbix napog 8 2a3006pasHoM
duokcude yeaepoda

Conepmauuezon%mm;%(‘ réapt}tla B CO,
npa 20°C u ,3 klla
OTCO"?_“_:M%‘;‘;:‘: (760 MM pr. cT.)
TYpa Hach-
wennst, °C) ppM Mr/kr COy | Mr/m® CO,
—60 10,60 4,335 7,92
—56 18,30 7,485 13,69
—50 39,40 16,129 29,50
—48 49,70 20,327 37,19
—46 63,20 25,840 47,20
—44 80,00 37,720 59,85
—42 101,00 41,309 75,55
—40 127,00 51,943 95,00
—38 159,00 65,031 118,90
. —36 198,00 80,982 148,30
—34 246,00 100,688 184,60
—32 340,00 139,060 254,20
—30 376,00 153,784 281,40
—26 560,00 229,040 423,00
—20 1020,0 417,18 763,0
—16 1490,0 609,946 1114,82
—10 2560 ,0 1047,961  1915,38
0 6064 ,54 2482 ,58 4537 ,488
10 11530,0 4719,92 8626,746
20 23606,1 9663,393 17662,084
30 43697,2 17887 ,885 32694,245

B npou3BoAcTBEHHHX YCJAOBHAX (haKTHUECKOe
cojlepxkaHHe BOAH, PACTBOPEHHON B CXKHKEHHOM
CO; (mpu p=7000+-4000 klla u ¢=30-+-20°C),
He OCyHIeHHOM CIelHaJbHO, Jocturaer 500—
700 mr/kr.

PactBopuMocTs Macaa B rasoofpasnom COj,
CXATOM B CMa3bIBaeMbiX KoMmnpeccopax xo 2500—
7000 xIla u oxnaxpgennoM po 30—40°C, cocras-
aset okono 1—4 mr/xkr CO; (10—*% no Macce).

QdakTHYECKOE COZepXKaHWe Macia B KHUAKOM
toBapioM CO, mocruraer 90—100 Mr/kr B pe-
3yJAbTaTe HAKANMBAHHS Macja HA CTEHKAX TPaH-
CIOPTHBIX eMKocTeidf. Kak mpaBuso, NpPOMHBKA
9THX €MKOCTell OCYLIECTBJISIETCS JHIIb MOCJE MHO-
TOKPaTHOTO HX YNOTpeGJeHHs.

Kupknit  CO,— xopomui  H3GHpaTenbHLI
PacTBOpPHUTEN b GOJNBIIKHCTBA apOMAaTHIECKHX Be-
eCTB; He PaCTBOPSET COJIH, Caxapa, aMHHOKHC-
JIOTH, MENTHIH.

Xumuueckne cBoficTBa, Juokcux yriepopa ue
ropeEns. Peakuns
MeXAy o00e3BOMEHHHM [HOKCHIOM YIJIEPORA U
JDYTHMH COeJIHHEHHSMH MOXET IpPOHCXOIHTb
TOJIbKO TIpH BLICOKHX TeMOepaTtypax. Ilpm 3ToMm
CO, mposBisier ce6s1 aKTHBHHIM OKHCJHTEJEM H
pearHpyer ¢ CHJBHO 3JIEKTPONOJONKHTENbHHIMH



METaAJIaMH, OTAaBas [OJNHOCTHIO HJH YacCTHYHO
cBOf Kucaopod. JIHOKCHZ yriepoja NMPH BHICOKOH
Temnepatype, BoccraHaBiauBasch B CO, okHcaser
¥eJse30, KPEMHHH U CypbMY.

Mpu nponyckanuun CO; Haj packa/ieHHHM yI-
JeM 006pasyeTcs OKCHA YIViepoJa:

CO, + C = 2CO — 160 MIx.

Ipu pacrBopenun B Boze CO, mouTH He co-
eauusiercs ¢ Helo. Ero THAPOKCHI — YroJpHas
xkucaora HyCOa, apasiommiicss cnabol KHCJIOTOH,
CYLIECTBYeT JHINb B MOMEHT ee oB6pasoBaHMA H
CHOBA pasJjaraercs:

H,0 4 CO, == H,CO; == H* + HCO; ==
= 2H* + CO;2.

B BHAe KHCJOTH B BOJE HAXOTHTCS
oxkoJio 0,1%.

Juokcun yraepoxa o6pasyercsi NpH [OpPeHHH
TonauBa, Peakuus NPOHCXONUT C BBHLAEJCHHEM
TENAOTHL

TOJILKO

C + 0, = CO, + 412 MIx.

Jlnokcua yraeposa moJydaercs Takxke B Ipo-

gecce I[POH3BOACTBA HeramieHo#f u3BeCTH — OKCH-
JAa KaJabUHus.

CaCO; = CaO + CO,.

Peakuus npoTeKaeT C HOIVIOIIEHHEM TEMJOTH.

Juokcun yriepona TepMHYECKH YCTOHUMB,
aucconnnpyer Ha CO u '/ Op npu TemnepaTypax
=2000°C.

OGe3BoxeHHHA ra3006pasHHll H XHAKWE JH-
OKCHJ YIVIEPORa He KODDO3HPYET METAJIbl, JHIIh
IHOKCHI YIJIepoja, COfepKalluif BOLY, MOMKET
BEI3BaTh KOPPO3HIO METAJLIOB.

dusHonoryueckoe paeiictsHe. XapakrepucTHKa
(U3NONOTHYECKOr0 BJHSAHUS Pa3JHUYHBIX KOHLEHT-
paumnii IMOKCHIAA YrJepoAa Ha 4eJoBeKa NOKasa-
Ha Huxe, B Taba. IV—10. B cBasm ¢ TeM
gro CO; B 1,5 pasa Tsxkenee BO3LYyXa, OH BbiTEC-
HAET KHCJIOPOJ H3 JerkuX, BCJEJCTBHE YEro Mo-
KeT HACTYyuuTh yhyuse. Ilpesesbno nomycrumast
KOHIIEHTpAUHs AHOKCHJAA Yr/iepoja B BO3AYXe
NPOH3BOJACTBEHHBIX MOMEWEHHN He YCTaHoBJAeHa.
IIpu koHTpose 3a koHueHTpauuedi CO, B BO3AY-
Xe NPOU3BOJCTBEHHLIX MOMEIIEHHHA OPHEHTHpPYIOT-
¢ Ha HOPMATHB, YCTAHOBJEHHHIA AJs YroJbHBIX
1 030KepuTOBEIX WaxT (Zo 0,5% no o6bemMy HJn
9200 mr/m?3).

Ta6aunma V=10

Sasucumocme sosdeticmeus COy Ha 4enogexa om KOuYexnmpayuu

O6bemnas poass CO, B BO3ayxe, %

lNokasaremw
0,6—0,8 2 3—4 4—5 5—7 16 15 25—30
BoszefictBue uye- OrtenBa He- OxasmBaer Jlerkoe Bpeinoe Cnravkas [loreps  HapkoTu-
JIOBEKa 3aMeTHO- GOJb- BJHAHHE HA BJHSHHE Jo Onac- OJLIKA CO3Ha- gecKoe
ro JZo 1oe  JniXxaHue Ges JO Tro-  HOrO HES JlelicTBHE
HeGOJb- nocaeACT- JIOBO-
1oro BHH Kpyxe-
HHS
COOTBETCTBYIO- 6 —_ — 0,5—1 0,5 Heckonb- Quens Mrxo-
mast TNPOJOJIKH- KO MH-  He6OJb- BeHHaf
TEJbHOCTH  mpe- HYT woii Npo- cMepTh
GoiBanug B 3a- MEXY-
rasoBaHHOH aT- TOK Bpe-
Mocoepe, 4 MeHH
Tho nanusiM [9], o6bemuas pons CO, B noMe- B GoabHHmax © ApyrHx nomemnenusx 0,07

IEeHHsIX € JIIOAHMH He HOJKHA INpPeBHIIATh CJe-
Aylolux npegesios (B %).

B Xuawix KoMuartax 0,1
B mkonax, yupexiemwax u JApyrax 0,125
TIOMEHIeHNsiX TIPH INepHOJHYECKOM mpe-
GHIBAHHM B HMX JIOfel

B kuHoTeaTpax u [pyrux nomemienusix 0,2

C KPaTKOBpeMeHHbIM NpeGLiBaHHEM B HeX
awonei ‘

npH npe6GbIBaHHM B HHX JIOJed B COCTO-
SIHUH 3a60JIeBaHUSA

Jautensuoe (40 HECKOJBKO CYTOK) BJIblXaHde
Bosayxa, cogepxamero CO; B KoJHyecTBe GoJee
1,5—3%, BH3bBaeT TOJIOBHYKO 60Jb, TOJOBOKPY-
XKeHue H TolHOTy. Bo3ayx, comepxamuii CO, B
Koayuectse 3—4 9%, cocOGCTBYET YUaUIEHHIO Abls
xanus. [lpn konuentpaupu CO, Beilne 6% Tepss
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ercsi  paborocnoCOGHOCTb, MOSIBJASAIOTCH — COHJIH-
BOCTb, OC/MalieHHe AHIXaHAS H cepledyHON Jes-
TeJIbHOCTH. B Gosbminx KoHueHtpauusx CO; BH-
3WBaeT THIOKCHIO (KHCJODOJHOE TroJIOJaHue).
IlpenenvHas kouueHTpanus CO,, KOTOpyIO G6OJb-
IIHHCTBO Jofiell CHOCOGHB BhepXkKaTb B TeyeHHe
HEeCKOJIbKHX MHHYT 6e3 MOTePH CO3HAHHS, COCTaB-
aset 9%. Tlpu konuentpauun CO; Bume 9%
JIOIH GHICTPO TEPAIOT CO3HAHHE.

MPOU3BOACTBO CYXOIO JIbJA

TFexuonoruueckas cxema. Cyxoft Jej mpousso-
AAT B YCTAHOBKAX, PaGoTaloHX [0 DPa3OMKHY-

TOMY XOJORMIBHOMY HEKANY, Pabouee teno — Au-
OKCHJL yrJiepofia — COBepliaeT OOpPaTHHIAi Kpyro-
BOH mpollecc, HenpepuHBHO OGHOBJsisich. Baa-
MEH H3BATOrO0 TBEPAOTO JHOKCHAA YIJepoxa
yCTaHOBKA HENpepPHBHO IOMOJHSETCS CBEXHM ra-
3000pasHbIM (HJH KHAKHM) AHOKCHZOM  yrJe-
poja, CneNHAJbHO IOJYyYaeMHIM  1Js 3TOf
[eJH.

TexHoJIOTHS MPOH3BOACTBA CBEXEro AHOKCHIA
yriepojia onpejenasieTcsi XapaKTePUCTHKOA HC-
MOJIb3YEMOTO HCTOYHHKA CHIPbSL.

IIpx mpomsBoAcTBe AHOKCHAA YIJiepofa HC-
NOJB3YIOT Da3jIidHOe CHIPbe, YCJIOBHO MOApasje-
JseMoe Ha TpH rpynnn (raba. IV—I11):

Ta6auma IV-11

Hemounuku coipes, ucnoassyemsie 0aa npousgodcmea’ duoxcuda yerepoda

O6BemRas Ao:iﬂ. %

Cuipbe
CO, NPOYHX KOMIIOHEHTOB
A. DpocoBbie TNPOMHILICHHbE a30BHe CMeCH
# CO, MpHPOLHOI'O MPOHCXOXKIEHHS
raspl GpoxKeHHs 98—99,8 Bosayx; H,O, opranuyeckue
' npuMeck — 0,2—2
OTXOfisIIIMe (5KCIAH3eDHbiE) rashl
OT NPOH3BOACTBA aMMHaKa
noc/ie BOAHON OYHCTKH H NePBOA CTYHeHH 80—94 Ny—6 — caenn; CO—5—0,1;
CHHXEHHS JaBJeHHS BOIH Hy,—4—5, H;S<20Mr/um?
nocje BOAHOH OYHCTKH M BTOPOH CTYIEHH 98—99 H,—2—1, H,S<20 mr/mm?®
CHHXKEHHS JaBJIEHHA BOJLBI :
10CJIe  MOHO3TaHOJNIAMHHOBOR OYHCTKH 99,5—99 N;, H;O, Hy;S<20 mr/umd
nocaxe npousBoActBa CO, HA Gase KOKCO- 97,7—99 NH3—0,02; H,S<0,12; apo-
' Boro rasa : MaTHYeCKHe H Jp.
ra3ul, OTXOAsMHe OT TNPOH3BOACTBA 3aIIHT- 99—99,5 N;, CO; Bosayx
HOTO a30THOTO rasa Bosznyx, apomaTHuecKue
rasel, OTXOAsLUHe OT MPOU3BOACTBA MhlIa 99—99,5 —1-0,5
IHOKCHJ yraepoja NPHPOAHOro NMPOHCXOMKAe- 92—99,5 Bo3ayx, Ny; CHy u ap.
HHA
B. TonauBo B BHIE NMPOAYKTOB €ro CKHraHHs
(nap H ZLIMOBHIE rasbi)
ABIMOBBLIE rashl OT CXKHTAHMSL TOTJIMBA 9—18 Ny; Op<2-+4
InIMOBHIE rasbl OT H3BeCTKOBO-0OXHraTesb- 20—35 Ng; Op<2+4
HbiX nedei
B. IIbiMOBblE IasH WAH JApYrHe rasoBble CMeCH 9—35 Ny; O,

rpynna A — 6pocoBble NpOMLILLIEHHBlE Tra-
30Bbie cMecH, GoraThle AHOKCHAOM YIJiepOAad; K
9TOH TPYHNe OTHOCAT TaKXe [JHOKCHA yrJepoaa
RAPHPOAHOIO MPOHCXOXK AEHHS;

rpynna b — cHipbe, pacxoAyemoe CrelHajJbHO
HAa NMPOH3BOJCTBO AHOKCHIA YIJIepOAa;

rpyana B — JHMOBbie rasnl HJAH Hpyrde ra-
30Bble CMeCH, OefHHe IHOKCHIOM YIJepoja.

B 3aBHCHMOCTH OT BHAA CHDbf NPHMEHSIOT
COOTBETCTBYIOIYI0 TEXHOJOTHUYECKYIO CXeMYy INpo-
HM3BOJACTBA HUOKCHAA yrvepoxa. Ilpu Hemosb3oBa-

HHH CHIDbSl rpymnbl A, cojepKallero KOMIIOHEH-
THl, OT KOTODHX HeJb3s 04ucTHT CO, Ge3 uame-
HeHHsl ero arperartHoro cocrosuus, uucThilt COq
NepBOHAYAJLHO  MOJAYYAlOT B IKHIKOM  BHJe,
celpbst rpynnsl B — ragooGpasumii CO;, a H3
ceippsi Tpynna B — CO; B TBepAOM BHJIe.
TexHOJIQrHYECKHE CXeMBl NMOJYUeHHs TBEpPAOTO

"u xuakoro CO, H3 G6POCOBHX NPOMHIIJIEHHBIX
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rasoBhX cMeceil (cbipbe rpynnsl A) H H3 TOIVIHBA
(coippe rpynnel B) pasauualorcs JHIUL Ha 3Tane
noayuennsi rasoobpassoro CO,. Ilpu paborte Ha



6POCOBHX NpPOMBIHIIEHHHX TIasoOBHX CMeCAx HC-
noabsylor rotosuii COs;, a mpu paGore Ha TOH-
JHBe CIelHaJbHO NPOH3BOAAT UHCTHIA rasoobpas-
Hboili CO; a6cop6UHOHHO-AeCOPOIHOHHNM  CIIOCO-
6oM, mozpoGHO TexHoJaorus omucana B [10, 11,
15, 16]. JanpHefimHe 3Tank TEXHOJOTHYECKOTO
npouecca fBJSIOTCA OOWIHMH H He 3aBHCAT OT
HCXOJHOIO CBHIPbA.

Ioaygenne cyxoro Jbia MeTOAOM BHIMOPAXKH-
BaHHs H3 [a30BHIX cMecel, cojepxamux Ao 35%
CO,, OCyLIeCTBJSIOT Ha OXJaXKZaeMOl MOBEpX-
HOCTH MJH B MOTOKe pacmHpsiomefca ra3oBoH
cmecn {7, 17]

CyIHOCTb mpouecca BHMOpPaXKHBAHHSA AHOKCH-
Ja yIJiepofa H3 rasoBOH CMeCH Ha OXJaxAaeMo
NOBEPXHOCTH 3aKJI04aeTcs B OXJaXKJeHHH [aso-
BOH CMeCH JO TeMHepaTyphl DaBHOBECHS MeXAY
TBEpAOH H rasoo0pasHod (aszamu (NpH AaHHOM
mapuuanbHoM aasiennd COgp), npu rotopolt COq
npeBpalllaeTcss B TBepAOE COCTOSHHE H BHAENSA-
eTcsl B BHJE KPHCTaJJIOB Ha MOBEPXHOCTH RO TeX
nop, MOKa TeMmepaTypa MOBEDXHOCTH HHKe TeM-
nepatypu CO;.

Crenenb H3BJIeYeHHs IMOKCHAA YIJepoia H3

rasoBOf CMECH 3aBHCHT OT HayaJbHOIO COAepxKa-

uia CO; B cMecH, a TakXKe OT XapaKTePUCTHK
XOJIOIUJAbHOH YCTAaHOBKH. Tak, s TOro 4to6Hl
u3 rasoBofi cmecu BHIMOpo3HTb CO, Hampumep,
Jo copmepxanust 7%, HeoGXONHMO HMETb XOJO-
JUJBHHE areHT, TeMmeparypa Koroporo — 112°C,
a go 3% — —118°C.

ITpouecc BHIMOpaXkKUBaHHS MOXHO OCYIIECTB-
JATb H NpH 0oJiee BHICOKOH TeMIepaType myTeM
NOBHIUIEHHS NapuuanabHoro paBieHus CO, B ra-
30BOM CMECH H COOTBETCTBEHHO TEMIEpaTypH Ha-
cuienus CO;,.

CymHocTb mporecca BHIMOPaXKHBAaHHA JMOKCH-
Jia yriepoja H3 rasoBOH CMeCH B NMOTOKe 3aKJIo-
4aeTcs B TOM, YTO IpeZBapHTENbHO CXKATYyiO ra-
30BYI0 CMeChb MNOJBEPraloT pacliHpeHHIO, B pe-
3yJbTaTe HEro MOHHXKAeTCs TeMIepaTypa CMeCH.
Ilpn sToM mHOKcHJ YrJiepoja, cojepXamufics B
rasoBofi CMeCH, OXJaxkKAaaercsd X0 COCTOSIHUS Ha-
CHILEHHS ¥ [peBpalllaeTcs B KPHCTAJJIB, B3Be-
IUeHHBle B NOTOKe ra3a HU3KOro nasjeHus. Kak
M B yCTaHOBKe BhIMOpaxkuBaHusi CO; Ha Oxs1ax-
JlaeMofi MOBEPXHOCTH, rasoBas CMech IOCJE MpO-
MBIBKH Y OYHCTKH OT MeXaHHYEeCKHX DIpHMeced
CXKHMaeTcsi B KOMIPeECcope, OXJaxKIAaeTcd B XO-
JOJHJNbHHKE BOJOH M pereHepaTHBHOM Telsioo6-
MeHHHKe 06GDaTHHM Fa30oBHM IIOTOKOM, a 3aTeM
nocTynaer B NeTaHAEP, B KOTOPOM paclIHpsieTcs
H COOTBETCTBEHHO OXJa)JaeTcs A0 TEeMIepaTy-
put Hachimeruss TBepgoro CO;. [lpu sTom nosB-
AS10TCA © KPHCTAMJIH JHOKcHAA yraepoga. Ilocne
AeTaHfepa cMech rasa H kpucramioB CO; na-
NpaBJsAETCSl B CemapaTop, rie KPUCTAJLIB CYXOro
Jbfla 3aJepXKHBalOTCd, a rasoBas CMechb uepes
pereHepaTHBHHA TemJIOOGMEHHHK COpachiBaeTcsi B
aTtmocepy. Ilpn Heo6XomUMOCTH CHeroo6pasHyo
‘Maccy MpeccyioT.

OHepreTHIeCKHe NOKABATEAH ITOH YCTAHOBKH,
KaK H YCTaHOBKH BHMOpaxnBauus CO; Ha OX-
JIaX1aeMOofi IOBEPXHOCTH, 3aBUCHAT OT HAYaJbHOIO
coaepxkanusa CO, p rasoBoit CMecH H, KDOME TOrO,
OT CTeleHH pPAacIIHpeHHs ra3oBOTO MOTOKa B Je-
TaHzepe.

B nHameR crpane ~75% rogosoro BHmycke
cyxoro abfa u ~40% xkumkoro CO; mnpoH3BO-
AWTCA M3 TOIJIHBA, OCTaJbHOE KOJMHYeCTBO COg—
H3 OpPOCOBHIX NPOMBIIIEHHHX asoB.

B saBucHMOCTH OT YCJIOBHH MPOH3BOACTBA H
B COOTBEeTCTBHH ¢ TpeboBaunamu [OCT 12162—
77 K KaueCTBY NPOMBIUJIEHHOCTb BHITYCKAaeT I+
meBoH cyxofi Jiex BHciero H I COPTOB # TeXHH-
9eCcKHH.

Texnonornuecknil mponmecc npousBOACTBa  CY-
X0ro Jibna u3 razoo6passoro CO, cocTOHT H3
CJENYIOIHR 3TAaMoB:

cxatne CO, [0 ‘AaBJeHHs KOHAeHCALHH,
BKJIOYalollee NPOMEXYTOUHOE OXJaXKACHHE CXKa-
TOTO rasa H OCBOGOXKJeHHE €r0 OT Macja, BOJAH
H HX Napos;

KoHAeHcanus cxkartoro COg;

CHHJKEeHHe [aBJIEHHS H TeMIepaTypol XHJIKO-
ro CO,, BrMOIaOLIEe APOCCENHPOBAHHE JKHAKOTO
COq, oTaenenue xuAkoi (Pass oT rasoo6pasHoi
H €e HaKaIJHBAHHE;

cob6cTBeHHO noaydeHHe TBephoro CO,
XDaHeHHe.

B 3aBHCHMOCTH OT YHCTOTHL CBEero raso-
o6passoro CO; MPOM3BOACTBO CYXOro JbAa OCY-
LleCTBJSETCA B YCTaHOBKAaX, paGOTAIOMHX NO
LHKJY BBICOKOrO JaBJeHHs (C Tpex- WM ABYX-
CTYNeHYaTHM JPOCCEJHPOBAHHEM), HJIM B Kac-
KaJHHIX YCTaHOBKaX, PaGOTaIOMHX 110 LHKJIY BH-
COKOTO HJIM CPEJIHETO AaBJIEHHS.

Luka Bhicoxoro aaBJiesusi. Ero npuMensor B
yclIOBHSX, KOrja TeMmepatypa OxJaxjiaomedt
BOAH [OCT4TOYHO HH3Ka [/ oBecrmeueHHs KOH-
HEHCAlHK YHCTOTO JHOKCHAA YIJIepoAa.

IlpuHunnHaJbHast CXeMa YCTAHOBKH BEICOKOTO
DaBJIEHHS] C TPEXCTYNEHYAaTHM CXKATHEM I Tpex-
CTYNEHYAaTHIM JpOccequpOBaHHeM Xuakoro CO,
noxkasana Ha puc. IV—5, a mponeccsl, ocymects-
JSIOLHECST B 3TOR yCTaHOBKe, B i, P-AMarpaM-
Me — Ha pHc. [V—6.

Texnosoruyeckass cxema NPOH3BOACTBA CYXO-
ro JBbJA U0 LHKJY BBICOKOTO JaBJeHHA mpei-
craBJieHa Ha puc, [V—7.

H ero

T'azoobpasuniii CO;, ABASIOMHICA  OTXOHOM
KaKoro-mubo NPOH3BOACTBA HJH IOJYYEHHHH B
ra3oBOH uacTH YCTAHOBKH JJIsi [NPOH3BOJCTBA

COq 13 TONMHBa, NOC/E OYHCTKH NOCTYNAeT B Cy-
XOJMeIHYI0 YCTaHOBKY. J[lajsee ras cxkuMaercs
KOMIIDECCOPOM, MOCJEe KaXKAOH CTYNEeHH CKATHA
OXJIaXK/2eTCA B IPOMEXYTOYHHX XOJIOAHJbHHKAX
H O6cBOGOKJAeTcsl OT KPYOHHX Kameib Macia H
BJAarH B OGBEMHHIX MACJAOBJAroOTAEIHTENAX,
OKOHHYaTeJIbHO OCYWIAeTCA W OYHMILAeTcs OT Macnaa
B GJOKe OYHCTKH H OCYIUKH H MOCTYIAeT B KOH-
JEHCATOp, [Ae CIKHKAETCH,
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Puc. IV—5. IlpuHuMnianbas cxema noJaydeHus
CYXOro Jbia B JAbjoOreHeparopax (a) # mpeccax
(6):

I — o6opynoBanué mnas OOAYyYeHHS rasoobpasnoro CO,
H3 tonauBa; I/ — o6opynoBanne Aas oducTkH CO; or
sapnaxoB; /Il = cyxosefiHas yCTaAOBKa; I — KOMOpecCop
OCHOBHOR; /g — KOMIpeccop RONONHHTEJAbHBIA; 2 - mpo-
MEXYTOYHHA XONOAHABHHK; 3 — 06beMHLIA MacaoBia-
rOOTIeNHTENb; 4 — 610K ocywkH A owHcTkd CO, oT Mac-
na; 5 — kouzencatop (maH koulencatop COgz-HCmapH-«
TeJb XOJOAHJbHOIO areHta); 6 — pecusep (CTaneabHbIl
6anJioH); 7, 8 — NpPOMEXYTouHble COCYNH; ¥ — JbjOreHe-
patop; 9a — mpecc; 10 — Gydepubii cocyx

-

Y
75/ 14
q p
77/ 15
>
L) i =

Puc. IV—6. Llnka BRICOKOrO JaBjieHHA C Tpex-
CTYNEHYaTHM  CXKaTHeM H TpeXcTyNeHYaTHM
(ABYXCTyneHYaTHM HJH OZHOCTYNEHUAaTHIM) XpOC-
CeJIHDOBAHHEM B i, p-Iuarpamme:

I' — cocTosinre <«CBEXKeros® rasa; I—2, 4—6, 8—10 — cXa-
tHe CO, B I, II u IIl crymeusx; 2—3, 6—7, 10—10* —
OXJaXKAeHHe B OPOMEXYTOUHbIX XOJOAWJbHHKAX; I[0*—
11 — oxnaxaende B KkoHaeHcaums; [11—12, 13—14, 15—
16 — npocceqHpOBaHHE B peryanpylomux peuTuasx PBI,
PBII, PBII{ (mam 1I—14%, 15—~16 — npu aByXCTyneHdYa-
ToM B /1—]6%* — IpH ONHOCTYOEHYaTOM JApOCCENHpOBa-
nud); 17 — cocrosinse TtBepmoro CO, 18 — cocTosIHHE
HachllleHHOro fapa Hap TtBepAbiM CO:; 41, €2 &3 — KO-
JandectBo Kuaxkoro CO; nocrynaiollero Ha Apocceanpo-

‘panue B PBlII, PBII u PBIl; 8", &", &" — KOJIMYECTBO

razoo6pasioro CO;, oTBOAHMOro IHocje APOCCeNHPOBAHHS
B I, Il m IIT crymenn kommpeccopa; & — Uco, (c.a.) =

koamdecTBo cBexero CO; H CyXoro jabaa; Xi, Xz, (x™1),
(x*3), X3 — ko3 duiHeHTH napoobpasoBaHnsi; Po— AaB-
JeHHe rasa, BcachiBaeMoro 1 crymedblo ciKaTud; Py, P2
M ps— JaBjieHHe ra3a, HarHeTaeMoro COOTBETCTBEHHO
I, IT u III cTtymenamu cxartus

Tlpn mpousBoictBe CyXoro.Jbla B JbIOreHe-
patope xkuixuii CO., H3 KOHJeHcaTopa HOCTyMma-
er B peryaupylowuii Beatuar PBI, B KoTOpoM
apoccemupyercss o 2500 xIla. IMoayuaemas mpm
3TOM NAPOXKHIKQCTHAS 3MYJbCHS HampasJsercs
B NPOMCXYTOUHHH COCYA 7, W3 KOTOPOTO KHIKHA
CO; otBoauTCsa B peryaupyiownfi seutuab PBII,
a map — B IIl crynenb cxarua CO, B KoMmpec-
cope. B perysmupylomem Bentnie PBIl  xuuxufi
CO; apoccesmpyercs ¢ 2500 mo 800 kIla. ITapo-
JKHJKOCTHASI 3MYJbCHE [OC/Te  PeryJHpPYIOHIEero
Beutusaa PBII oTBojHTCS B NMPOMEXYTOYHHE CO-
cya 8, n3 xoroporo xuukuit CO, nocrymaer B
JIbJOTEHepaTopHl, a nap — Bo II cryneup xomn-
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Puc. IV—7. CxeMa noJyyeHHs cyXoro Jbja H3 YHcToro rasoobpassoro COs:

| — goMOpeccop; 2 — NPOMEXYTOYHbIA XOJNOLUALHHK; 3 — MACAQOBAATOOTAENHTENb; 4 — 60K OUHCTKH H OCYIUKH; § —
KoHjeHcaTop; 6 — GainoH cTanenbHulfi; 7 — nepeoxjaanrTens miAkoro COp 8 — mpoMexyrownmit cocym I; 9 — npo-
MEeXyTounnilli cocyd ll; 70 — avmoreneparop; I1 — HIKY, 12 —ILDKY; 13 — cTaHnds HanoJHHTEeAbHas

peccopa. B abnoreseparope B PBIII  ocyuwecr-
BASIOTCA TpeTbe Apoccenuposanue xuaxoro COq
¢ 800 xIla no armocdepHOro xaBjeHHA H IIPEB-
pawenne xuakoro CO, B TBEpAOE COCTOSIHHE.
" [Toayualomufich npH 5TOM TNap OTBOAHTCH B
I cryness cxatua CO, B KoMmpeccope.

Ilpn HcnoJsp30BanHH TIPECCOB NepBoe Apocce-

JHDOBaHHe C J2aBJIeHHS KOHAEHCALMH OOHYHO
cpady  ocyuecrsaserca Ao 1600 kIla, a
BTOpOe — [0 JaBJjeHHs, MpeBHINAIONIEr0 Ha

200—300 xIla Tpoiinywo Touxky. Tperbe Hpocce-
JHpOBaHHE NPOBOAHTCS B KaMepe npecca B JBe
CTYNEHH: CHayaJjia B BEHTHJIE BEDPXHEr0 0Tcoca A0
350—300 kIla, a 3ateM B BeHTHJE HHIKHEro OT-
coca a0 100 kIla.

TloTokn cBexero rasa u rasa, ofpa3oBasBlie-
rocsi OCJe CTYHNEHYaTOro APOCCEJNHDOBAHHS KHA-
goro CO,, cxumaiorcs Jau60 B OXHOM KoMOpec-
.cope (pafoTa mO0 COBMEHIEHHOMY OHKJaY), JHOO
pasnenpHO B ABYX KoMmpeccopaX. Komnpeccop
AN CXKaTHS cBe)kero rasa (pa6oTa mo OCHOBHO-
My UMKJIY) OPHHATO HAa3biBaTb OCHOBHBIM, a KOM-
opeccop AJs CXHAaTHA rasa nocie cryneHefi gpoc-

cesqupoBanHsa (pa6oTa IO JONONHUTENbHOMY IHK-
Jy) — RONOJHHTENbHHM. B OCHOBHOM LHKJE NpO-
lecc 3akaHuHBaeTcs noJgyueHneM xuaxoro CO,
KOTOpH Aajee coepunsercs ¢ xkuikuMm CO,, no-
JyYyeHHHM B JOMOJHHTEJbHOM nukJe. Yale Bcero
norok# rasoo6pasnoro CO, u3 o6oHX KoMmmpec-
COPOB COeAMHAIOT Mepej, KOHIEHCAaTOPOM.

B cayuae HCHOMB30OBaHHA NPECCOB PasiesieHHe
[HOTOKOB HA OCHOBHOH H JONOJHHTE/bHBIA SBJA-
ercsi o6s3aTe/bHBIM M3-32 OO0JbIIOA PasHUIH
Mmexay nasaenusmu cexero COp; u CO; nocae
IPOCCEIMPOBAHHA B BeHTHJE BepXHEro 0TCOCa
CO; n3 npecca.

[ukn BHCOKOrO AaBJEHHA C TPEXCTYMEHIATHIM
CXKATHEM M TPEXCTYNEHYATHM JPOCCEJHPOBAHHEM
PaCCUMTHBAIOT CJAEAYIOIHM 00pPasoM. ’

TemnepaTypy ® yAeJAbHYIO SHTaJbLIOHIO 0GO3HA-
4aloT gepes ! ¥ i ¢ HOMEPOM TOUKH Ha IHarpam-
Me coBMellenHoro Huksaa (cm. puc. IV—6).

Io caeayiomum ¢$opMyaM ONPERCAAIOT Mac-
COBHe PacXOfH XUAKOro H rasoobpasmoro COy,
UHMPKYJAHPYIOLIHX B YCTAHOBKE.

KoauyecTBo rasoo6pasHOrO LHOKCHAA Yriepo-



Ja g; (B kr/c) mpH po, MOJAYYaeMOro NMPH APOC-
CeJIMPOBAHAH KHAKOTO IHOKCHAA yrjepoia € p
10 Po (ot Touku 15 mo Toukm I6) B JbaoOGpa-
30BaHHH:

g;) = GCO, (c.) unl/(l—x),

rae Gco, (c.n) —TIDOH3BOJHTE]BHOCTL  YCTaHOBKH
1o CyXOMY JbIy, KOTOpas TeOPeTHYeCKH paBHa
KoauyecTBy rasoo6passoro COs, MOCTYRAIOMIEro
Ha 1 cTyneHb cxkatHs, go, Kr/c; ¥; — KO3pHUH-
eHT mapoo0pasoBaHHs NPH HaMOpaXKMBaHHH 6Jo-
KOB CyXOro Jibja B JbJOreHepartopax.

MaccoBbif pacXOX KHAKOTO JHOKCHAA yrie-
poia g (B Kr/c) mpH NaBJeHHH p;, DOCTynaio-
1ero B JpAOreHepatopH (Touka .[5), H Macco-
BHA pacxon razooGpasnoro CO,, nocTynaioumiero
B | cTymeHb CKaTHS COBMEIIEHHOTO KOMIpeccopa
(rouka 1):

81=C0, . m

+8,= G0, . /1 — )

MaccoBHit pacxon mapa g; (8 kr/c) mpm
py moCJie JPOCCENHPOBAHHA MKHAKOrO JHOKCHAA
yraepoaa ¢ pg A0 pi:

gy = g1/ (1 — 1) =

= Gco‘ (c.")le(l —x) (1 —1x,),

rae X — Ko3bduuyueHT napoo6pasoBaBHs MPH
IpPOCCENHPOBAHEH KHAKOTO JNHOKCHIA YrJepoia
¢ JaBJeHHs pp N0 p; (OT Touku /3 no Touxu 14).

MaccoBbli pacxOi KHAKOrO JHOKCHZA  YF-
Jepofia gz (B Kr/c) NpH NaBJeHHH pp (TOuKa .I3)
H KoauuecTBO raszoo6passoro CO,, moctynaoue-
ro Bo Il cTynmeHb CXKaTHA COBMELIEHHOTO KOM-
npeccopa: Lo

g:= g1+ 83 =Cco, . /(1 — %) 1 — ).

MaccoBuit pacxon mnapa g, (B kr/c) npm
p; mocJe IPOCCENUPOBAHHS KHAKOTO HHOKCHAA
yraeposa ¢ ps A0 pat

o= ga%s/(1 — x3) = Geo, (c. my ¥a/ (1 — %) X
X (1= %) (1 —x3),

rie ¥; — ko3pduunent napoo6pasoBaHHsT OpH
JIPOCCEJIMPOBAHHH XXHAKOro JHOKCHAA YIJIepoXa
¢ ps 1o p (or touku Il jpo Toukm I2). 3mave-
HASL Xi, X § X3 HAaXOJAT 1O AMarpaMme (mpakTH-
gecku X;=0,56).

MaccoBHf pacxoj KHAKOTO AHOKCHAA yrie-
pona gz (B Kr/c), OPOXOZALIEr0o H3 KOHIEHCATO-
pa uepe3 nNepBbIfi PEryJHpYOUNHA BeHTHAb (TOY-
ka 11}, u xoJsmuyecTBo rasooGpassoro CO,, noc-

47909

81

Tynapoulero B II1 crymens ¢XaTHA COBMEIIEHHOIO
KoMmnpeccopa (Touka 8):

LA
8= gt &= Gco, (c. /(1 — #) X
X (I —=x5) (1 —x3).

Ilpu pasnenernn noToka Ha OCHOBHOR B JO-
HNONHATEJbHbII BO BCE CTYNEHH OCHOBHOTO KOM-
npeccopa noctynaer Gco, c.m Kile,as I, 1
# Il crynenn CXHATHS  AONOJHATENHHOTO KOM-
mpeccopa — g, gy M gy, kr/c CO,,

[lo mafifieHHHM 3HauYeHHAM MacC B YAEAbHHX
00beMoB rasa, 3acachlBAEMOr0 Kaxaoh CTyMeHbio
KoMmpeccopa (cm. puc. IV—6, Touks 1, 4 & 8).
KOTOpHle HaXOAAT MO i—p-AHarpamMme (CM. pHC.
IV—1), ompeneasior TeopeTHuecKHe OGDBEMH,
ONHCaHHBIE NOPIIHAMH MHJIHHAPOB, a8 C YUeTOM

KO3 QHIKCHTOR NOAa4YH — ACHCTBHTEJbHDIE HX
00'beMBL.

Kostddanuenr BHXOZa cyXoro JabjAa n 3a
OIMH IHKA PacCYHTHBAIOT N0 (opmyne

n= 100GCO, (G, n)/ga'

3artem ompezensior MomHocts Na (B KBT),
HEOOXOLUMYIO A1 CXATHS Hapa,

Na=Ng + Ny, + Nas.
Jas ouaMHApa nepBoi CTynmeHH
Nay = (i, — i) g1
Ins upaunnpa BTOpO# CTymeHH
Nay = (ig—ig) g,.
Ins uumamenpa Tpetbell CTYNEHH:
Naz = (i1p — &) g3-

3aech iy, ig W ijp HAXOAAT MO AHAarpaMme (cM.
puc. IV—1) u mepecuntmBalor 8 kJUX/Kr, a i,
iy ¥ ig— 10 dopmynam:

iv=( i, Geo, . m) *+ f1580)/ 81
fy= (isg1 +is¢.)/&x
lg= (i7g2 + ‘jsg;)/gs-

Ld

3uavennss i}, {3, §; HAXOLAT MO AHArpaMme
(cM. puc. IV—I) COOTBETCTBEHHO TemmepaType
rasa, npesuliamomed sa 8—10° Temnepatypy Bo-
LB, TMOCTynamiuefi B NPOMEXYTOYHHE XOJOIHJb-
HHKH, & 13, i5 U g — COOTBETCTBEHHO Do, Py H Pa
Ha JHarpaMMe Ha JHHUHA HACHIEHHs napa (OKOH-
yaTelbHOe 3HAYEHHE SHTaJbIHA HOMKHO GHTh B8
KHJIOJKOYJIAX Ha KHJIOTPaMM).

[pu onpenenenn# 3p(HEKTUBHOR MOLIHOCTH



goMupeccopa YYHTHBAIT KOSGPHUHEHT NOME3HO-
ro ZeHCTBHs KOMIpeccopa 1.

No=Ny/.

YnenbHuf pacxof saekTposHeprun (B xJIx/
[xr):
TEOPeTHYeCKHA

Nay =Na/Ge (e mys
3¢ peKTHBHBIA
Ney= N"/ GCO, (c.m*

[lo TakoMy ke NpHHIMOY BHNOJHSIOT pacuer
BapHAHTOB IMKJOB MNOJydYeHHS CYXOro JbAa ¢
ABYX- HJIH OJHOCTYNEHYaTHIM JAPOCCeJHPOBaHHEM.

1IHK/ BHICOKOTO jaBJIEHHS C TPEXCTyNMeHYaThiM
JPOCCeIHPOBaHUEM SAIBJAETCH MeEHee 9SHeproeM-
KHM, YeM LHKJ € JBYX- HJH OXHOCTYIEeH4aTbIM.
Ilpn 3ameHe TpexcrymeH4aToro JApoccesIHPOBaHHSA
JBYX- HJH OJHOCTYNEHYaTHIM pacxoj 3JeKTpo-
3HEPrHH YBeJHYHBAeTCs COOTBETCTBEHHO Ha 15 H
45%.

CyulectBeRHO  yayymaercss  3dhdekTHBHOCTD
IMKJa CHHXKEHHEM TeMIepaTyphl H COOTBETCTBEH-
HO naBJsenus koHgeHcauuu COp, 4TO BO3MOXHO
OpH HaJHUYMH XOJORHOH BOAH (NpH NOHHKEeHHH
Temnepatypul kKonpencauun ¢ 30 no 20°C ko3d-
(HIHEHT BHIXOJA CYXOro JbJa YBeJHUHBAETCS Ha
30%, a yHmenmbHHI pacxoj dHEPTHH Ha CXaTHe
CO; B Il crynenn cxkatus COp; B KoMIpeccope
yMeHbIIIaeTcsl NOYTH B 2 pasa).

Kpome TOro, npH mnepeoxJaxKAeHHH CXKHIKeH-
Horo CO; ko3¢ ¢uIHEeHT BHIXOZA CYXOro JbJa, He
BJIHMAS 3HAYUTENPHO Ha aGCOJ/IOTHYIO BeJHYHHY
3aTpayyBaeMoi SHEPIHH, TaKKXe HECKOJbKO YBe-
JIMYHBALTCH.

IloBbilenne 2(h(EeKTHBHOCTH IHKJIZ BBICOKOTO
[aBJIeHUsI BO3MOXHO TyTEM 3aMeHh [POLECcCOB
JPOCCENHPOBaHHA aAHabaTHIECKHM ‘paCIIHPEHHEM.
Ilpu stoM yBeauuutcs Ko3)HIHEHT BHIXOAA CY-
XOro JbAA ¥ NOSBHTCS BO3SMOMKHOCTb HaCTHYHOIO
BO3BpAaTa 3aTPayeHHOH SHEPTHH.

Kackannplli uuka. DTOT LMK BHCOKOro JaB-
JieHUS TpPHMEHsieTCs B YCTaHOBKax, paboraoillux
Ha CHpbe Ipymnbl A — rasoBhIX CMecsiX, COJep-
wamux CO, B KosamuectBe 75—80%, a Takxke
ypcrom CO, npH BLICOKOH TeMmmepaType OXJaxK-
Jawomelt Boapl. CxeMa CyXoJeIHOH YCTaHOBKH,
pa6oTaioliefi 0 KacKaXHOMY ULHKJIY BHICOKOro
LaBJEHHSI, aHAJOTHYHA CXeMe ONHCAHHOH BhILIe
YCTaHOBKH BBICOKOTO AaBJjeHHs. PasHHna JHulb B
Heo6xoZUMOCTH ofecneyeHHs GoJiee HH3KOA TeM-
nepatyps Kongencamuu CO; 1 rasoBofi cmecH,
YTO JOCTHIEeTCS NPHMEHEHHeM JJI1 3TOH  IeJH
ClyKeOHOM XOJOMUJILHON YCTAHOBKH.

B xonpencarope CO,;, KoTopHfi sBJseTcs of-
HOBPEMEeHHO HCIapHTeJeM CJYXKeGHOH XO0JIoIHJb-
HO YCTAHOBKH, CXaTad B TPeXCTYNeHYaTOM
KOMIpeccope rasoBasi CMeCb OXJIaXKJAaeTcs, YacTb

‘nocpeactBento B aTMmocdepy. Ilpu

82

CO; KOHASHCHPYETCH, OCTEAbHAN Y8CTH CMECH He-
npepuByo c6pachiBaercs B atMochepy. CiKK-
xegnnfi CO, nmocrynmaer Jajee AJis nPOH3BOACT-
Ba CyXOro Jbja HJAH /S HaNOJHEHHH TPaHCIOpT-
HHX eMkocTefi. Hacoimensne mapu CO,, o6pa-
30BaBIUMECS B LHKJE NPH APOCCENHDOBAHHH KHI-
koro COj, OTAENAIOTCA OT OCHOBHOTO HOTOKA H
BHBOJATCH B JONOJHHTeNbHHI, KOoTOpHA padora-
eT 00 OGHYHOA CXeMe LIHKJIa BHICOKOTO JaBJEHHS.

D¢ PeKTHBHOCTL KaCKaAHOrO LHKJIA BLICOKOTO
IaBJIeHHs! 3aBHCHT OT 3¢{eKTHBHOCTH MPOILECCOB,
NPOHCKOAAIIAX B KOHIEHCAaTOpe-HCNapHTesde, H
XapakTepusyeTcs yJAeJbHHIM pacXofOM ra3oBOH
CMECH Ha MOJyyYeHHe ] Kr JKHAKOro AHOKCHAZ Yr-
JIepoAa, YAeAbHHIMH DPAacXojaMu BOAH H 2JeEKTpO-
SHEPruu.

Onna u3 JAeACTBYIOILHX  NPOU3BOACTBEHHHX
YCTaHOBOK MJIsl MOJYYeHHs CyXOro JbAa N0 Kac- -
KaZHOMY UHKJY BBICOKOrO HAaBJICHHA H3 3IKCNaH«
3epHBIX rasoB ¢ cofepxkanueM CO, 82—90% no
o6beMy xapaKTepH3yeTCsi CJEAYIOLIHMH [OKa3a-
TEJSIMA:

Pacxozn
9KCMaH3epHHX ra3oB, M3/Kr 1,4
3/1eKTpO3Hepruk, KBT-u/T 735
BOAnI, M3/T 337

[Tpumewanne Pacxon SKcraH3epHHX rasos AaH Opd
HOpMaJIbHHX YCJIOBHSAX.

Kackaznas ycrasoBKa cpeinero JaBJ/eHHs CO-
CTOHT H3 JABYXCTYNEHYaTOH YCTaHOBKH AJs MpO-
H3BOJCTBA CYXOro J/bJa W OJZHOCTYNEHYaTOH CJy-
KeGHOH XOJIOAHJBHON ycTaHOBKH. [To KackamHO#
cxeMe paboOTalT aBTOHOMHLIE arperatsl AJis Opo-
H3BOJACTBA CYXOro Jibjia B BHIe HebOJbLIHX 9Je-
MEHTOB pasJHyYHHX (GOPM u DasMepoB MacCoH
10—200 r.

[TpuHUHNHANbHAS CXeMa arperarta Ajs OPOU3-
BOJICTBA JEMEHTOB CYXOro JbAa B BHIE 1a/I04eK
uan TabjeToK npuBefeHa Ha puce. IV—8, qa, a
TepMOJMHAMHYECKasl AHArpaMma LHKJA, OCYLIeCT-
BJISIEMOrO B TakOM arperate,— Ha puc. [V—8, 6.
ArperaT COCTOHT H3 H30TEPMHYECKOfi eMKOCTH C
xugkuM CO,, rpanyasropa (rabJerepa) H 060-
pyzoBanus ajaa pekonpencauun CO, co cayxeG-
HOH XOJIOJAMJIBHOH YCTaHOBKOH.

OriiHuse aBTOHOMHOTO CYXOJI€JHOTO arperara
OT CyXOJIEJHOH YCTAHOBKH 3aKJIOY3aeTCs B TOM,
aro CO,, nosyuawomuiics npya DocjaefHeM Jpocce-
JUPOBAHHH, He BO3BpalllaeTcs B LHKJ, a cOpacH-
BaeTcd B aTMocdepy, YTO CBSI3aHO C TIPHHIHIOM
paboTH ISKCTPyAepa-rpanysasropa (BHIpeccoBa-
Tesst). POpPMHPOBaHHE 3JIEMEHTOB CYXOro JbJa
HNPOHCXOLHT HyTEM [PECCOBAHHS CHErooGpasHoft
Macchl W BHIJABAHBaHUA CYXOro Jbfa 4epes OT-
BEPCTHs IKCTPYJZepa H3 KaMephbl rpaHyJsTopa He-
3TOM Teps-
ercs g0 10% nuokcmpma yraepona.

[To xackaiHOMY UHKJY CPeRHero AaBJeHHs
oCylteCTBJAETCS NoJyueHHe cHeroo6pasnoro CO,,



AOPHMEHAEMOT0 B KOHTAKTHHX MOPO3H/AbHHX YC+
tanoBkax. Kak u B Cyxo/elHOM arperaTe, BMeCTO
napiMaemoro. TBepaoro CO; B YCTaHOBKY NOCTY-
nmaer xuakufi CO; mocraBiasieMHfi OT 3aBOAa-
H3rOTOBHTENA B TPAHCMNOPTHHIX H30TEPMHYECKHX
eMKOCTAX. B MeJKHX MOpPO3HJDHHIX YCTaHOBKAax
rasoo6passuii CO; wamle Bcero He BO3BpallaloT
Ha 8exonnencaunm, a cOpacHBaioT B aTMOCc(epy.
CHOBHOe 0GOpYNOBaHHE CYXOJeAHHX YyCTa-
AoBOK. OGopynoBanme AJjsi NOJYYEHHS CYXOro
Jba BHINYCKAlOT NPHrOXHHM IJis HCIOJb30Ba-
HHS KaK B CyXOJieJlHHX YCTaHOBKax, Tak H B yc-
TaHOBKax IJsa TNpou3BoicTBa xEaroro CO,,
KomnaexT o6opynoBaHms LA - NPOH3BOACTBA
CYXOro Jbja A XHAKOro NHOKCHAA yrjepoja npel-

cTapjsier coGofi eiNHYIO yCcTaHOBKY. B HacTosimee .

BpeMs OTEUeCTBEHHON MPOMBIL/EHHOCTHIO CepHil-
HO H3TFOTOBASIOTCS YCTaHOBKA BHICOKOrO JaBJe-
uid YB)KC u kackaguas
Y)XKC. Cosnana nOBag - KackaJHasi YCTaHOBKA
cpennero gmaBienus Y)KC-54. Kpome Tcro, B
9KCIJIyaTaluH HaXOAATCH YCTAHOBKH SHICOKOTO

CpeAHero JaBJICHHS

sasnenns 3YI'M, 4YT, 4¥YT B KomuiekTe ¢ yc-
ranoskamMu 5YT, YB)KC-500, a Takxke ycTaHosKn
BHICOKOrO XaBJIEHHfl 3apy(eXHOr0 mPOH3BOACTBA.
YcranoBka Bricokoro nasienns YBJXC npea-
Ha3HaveHa JJA OPOH3BOACTBA CYXOro Jbia B KO-
mauectBe 60 kr/y wam xugkoro CO, BHCOKOro
JaBnenus B koqugectBe 220 kr/4. YCTAHOBKY BH-
OYCKaloT B TpeX HCHNOJHEHHSX: IS HOJNyYeHH:
cyxoro abxa B xuakoro CO; (acmoasenne I),
TOJbLKO CyXOro Jbaa (Hcnoasesue II), TOsIBKO
xkujaxoro CO, (ucnosnenne II1). Macca ycranos-
ku 1 "cnonnenns 6287 xr, 11— 6167 kr, 11—
4220 kr. Ilpu BHpaboTKe CYXOro Jibja 8 YCTaHOB-
ke YBJ)KC ocymecTsasiercs CMelIaHHBIA LHKJ
TPEXCTYNEHYaTOr0 CXKaTHs C TPEXCTYNEHIaTHM
LPOCCeIHPOBaHHEM. ; ,
Mpauuunuanbuas cxema ycra€oBkd YBJKC
nokazana Ha puc. [V—9, TexHuueckas xapakre-
PHCTHKa 06OpYyAOBaHHS, BXOMAAIUIEr0 B KOMIJEKT
YCTaHOBKH, NpHBeleHa B Taba. [V—12,
Kackaanasi ycraHoBKa  CpPefHEro JaBJeHHSA
Y)KC npennasnauena pas npoussopctBa 110 krfa

Ta6aunga IV—I2

Xapaxmepucmuxa obopydoganus ycmarnoexu Y BXKC

Maowaab M ’
BEPXHOCTH acca, HT »
O6opyzosarue Mapka Ogvew ngﬂ%%GMeﬂa , xra Kox m:s‘rno
MI
Kowmnpeccop 2y11 ) — — 1850 ]
OneKTpoABHraTelb Mo~ AB-2-101-8B — — —_ 1
HOCThiO 75 kBT (uacrota
Bpamenns 12,25 ¢c-1)
BJaoK ynpasaenas BY 5120-33I'3 - - - 1
INpomexyTounufi  xoJo0-
APJIbHHK :
1 crymenn T4 -— 1,8 130 1
Il ctymenn TI1A - 1,6 117 1
I11 cTynenu T2 0,975 71 1
Mac/ioBIarooTaenuTeNb
I crynenn 32-YB-1 0,085 — 102 1
I1 crymenn 32-YB-1 0,085 —_ 102 1
111 cTynenn 80-YB 0,032 - 65 1
OubTp BHCOKOTO JaBJie- oYyl 0,035 - 212 4
HUA '
Konzencarop K¥1 2,3 187 3
Peryaupyouufi BenTab PB1, PB2 - - — 2
IpoMexyTounufi cocya '
nepBhil YCITl 0,29 — 250 1
BTOpO# YCI12 0,43 - 360 1
Pamna pnia  Hanosanenus Imy-1 — — 38 3
GanstoHoB  (11OCT)
J]b)aorex-xeparop (1eA0¢op- dio 0,034 — 242 5
Ma
DJleKTpoRArpeBaTeih - — 0,27 38 I
(7,5 KBT)
Tenaoo6MenHHK T3 - 0,35 22 1
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Puc. IV—8. AsToHOMHHA CcyxoJeqHHfi arperar:

7 — OPRHUHNHAJNBHAA CXeMa:

| — cnyxebHas XOJIOAHAbHAA YCTAHOBKa, 2 — KOHAEHCATOD-HCHapUTeNb; 3 — YCTAaHOBKA JAS  pekoHpeRcauun COj;
4 — tabaerep; 6 — nHKA arperata B S, {-uuarpamme: I — fpocceaupoBanue xuikoro CO, B ApocceabHOM YcTpoAicTBe
ra6aerepa; 2 — jppoccenuposane Teepaoro CO; OPH BHNPECCOBLIBAHHA SJIEMEHTOB CYXOro Abja; 3 — ckarde CO,,
oTcacniBaeMOro M3 KaMepn Tabierepa; 4 — oxaaxienHe H koumencamus COj; 6 — CXKaTHe XOJOLHABHOTO areHra;
6 — oxJaXjenHe H KOHAECHCANHS XOJOAHALHONO AareHTa; 7 — JpPOCCENHPOBaHHE XOJOAHALHONO AareHTa; 8 — KHIeHHE
XOJIOAMJABHOIO areHTa
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‘Pue. IV—9. IpunuunmanpHas cxema yctaHoBku YBJKC:

1 = xoMapeccop 2YII; 2, 8, 5 — npoMexXyTouHble XOMOAHAbHHKH; 4 — CMeCHTeNb rasa; 6 — MacJoBJarooTAENHTeNb;
7 — GHUILTP BBICOKOTO AaBJEHHS; 8 — 5JIeKTPONOAOrpeBaTeNb; 9 — naponoforpesateab; [0 — mOCT HamosaHeHHs Oasno-
HOB; [] — kOHZeHCaToOp; I2, 13 — npoMexYTOWUHHI cocyn; /4 — abporenepatop

CyXoro Jnaa B JbpaoreHeparopax uau 270 kr/u B ycranoBky YJ)KC Bxogatr  GecCMasoOuHsIf
nusgotTemnepatypaoro xuakoro CO,. Vcranoska  koMmpeccop 2VAITl gast cxatus CO, u aMMHaKa
paboTaer mo KaCKajHON CXeMe C JaBJACHHEM KOH- ¢ 3jeKkTpojsuratesem (1 IiT.), KOHAeHcaTOp-HC-
nencanun COp 1500 kIla. Bepxuufi Kackan—aByx- mnaputeab KW (1. mr.), MacaoBJIarooTAeMuTeNb
CTyneHUaTHH aMMHauHHA LHKJ, HHXKHEA — AByX- ¥B4 (2 wr.), oCyluHTeNb-BEIMODaXKHBaTedh BY
crynenyarni#i nuka CO, CxartHe aMMuaka H au- (2 mrt.), npoMexyrtoynuii cocyn YCII-2 (1 wr.),
OKCH[a YrJepoja OCYLIEeCTBJAAETCH OJHHM KOM- [DOMEXYTOuHHe xoJdomuiabiukn TIA (1 wr.),
peccopoM, T4 (1 wr.), avaorenepatop CJI® (4 wr.), Ten-
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n0o6MeHHHK Iaa nojorpesa xuixoro CO nepex
noctynyenueM B Gamnond T4 (1 wr.), Hacoc mns
nepekauku cxkuxewHoro CO, (nayHXepHHE Ha-
coc) KH-4 (2 mt.), paMna aas HanoasenHs Gau-
qonoB (moct) ITY1 (3 wr.), a Takxke o6opynopa-
HHEe aMMHayHOR cHcTeMH. K HeMy OTHOCAT KO-
XKyxoTpyGuHA komgencatop 20KTI' (1 wrt),
otaeutens xupkocty OJKI70 (1 mr.), npome-
xyTtounnf cocyx 40I1C3 (1 mrt.), nonaaBKOBHHA
amMmuaunnft peryastop S[1Pa (1 wr.), ausehuni
pecuBep 0,4 PB (2 mr.), ApeHaXnHfA pecHBep
35P1 (1 wr) n avMvHaunmii ¢uaeTp 15A0
(2 mr.).

O6mas macca ycranoBku 9300 xr.

Ilpn HCMONHEHHH YCTaHOBKH AJs NOJyYeHHS

CYXOro Jbja — PpaMmBl AJA HAIOJHEHHs 6ajio-
HoB ITY-1, nacoc KY-4 u Tennoo6bmennux T4.
Kackannas ycraHOBKa  cpefHero MAaBJjeHHs
Y)KXC-54 npepnasHayena AJsl NPOH3BOACTBA CY-
xoro Jbaa u xupkoro CO. Konpencanusa CO;
ocymectsasercs npa 1500 kIla. CHaGxeHne KOH-
HeHCaTopa KHAAINHM aMMHAaKOM LEHTPaJH30BaH-
soe. Jlaa ocymkn CO, B yCTaHOBKY BKJIOWeR
CTaHZAPTHHA GJOK OCYyLIKH BO3[yXa, KOTODPHN
ycranossieH nepex II crynewbio Kommpeccopa.
B ycranoBky Y)KC-5,4 Bxoaar GeccMa3ouEf
koMnpeccop 2VII-5/4 c aaekTpozBHuraTeseM, KOH-
NeHCaTOp-HCHapHTelb  (KOXYXOTPYOHHA  Temao-
o6mennuk 400 THI-1-25-M8H/207'3-2), mnpome-
KYTOUHHIH XONOAHJbHHK (KOXYXOTPYGHHHE Tem-

xkuaxkoro CO; M3 Hee HCKMIOYAOT NPOMeXxyTod- Joo6Mmemnnk 273 TKI-25-M8H/20T'1-1), mpome-
HHA COCYR H JBJAOTeHEPATOPH, a IJA MOJydeHHs  XKYTOuHHA cocys YCII-2, yroabHud ¢uasTp
Ta6auma IV—]3
Xapaxmepucmuxa Komnpeccopos
Komnpeccop
floxasares ovn (GOM A [vns,el  avn 3YyTM 4yr sYr
IlponsBoAHTELHOCTb,  KI'/d4
no xuaxoMy CO,
TpH AaBJIeHHH BCACHIBaHHA
100 «Ila 220 270 . 540 500 250 1000 —
500 Ila C— — — — —_ — 600
No CyxoMy JbAy 60 110 220 — 100  Ilpu cosMecTHO# pa-
6ote 1000
KoauuecTBo cTyneHed 3 2 2 3 3 3 3
CXKATHA
Konednoe JlaB/ieHHe CKaTHA 75 15 15 75 75 75 75
(BaBnenue KOHJCHCAI¥H
CO,); klla
JluameTp URJIRHAPA, MM ‘
1 crynens 160 250 2502 230 250 380 240
111 crynens 58 — — 75 80 105 145
Xon mopHs, MM 125 125 125 210 250 450 350
YactoTa BpamieHus, ¢l 12,25 12,25 12,25 8,33 3,12 3,12 3,12
O61eM, OnHCHBaeMBbll NOPLI-
usmu, 102 M3/c :
I cryneun 6,028 —_ - — 5,889 24,833 3,195
I1 ¢rymenu 1,336 —_ - — 1,231 5,194 1,994
I1I crynenu 0,406 — - — 0,406 1,211 1,797
SpeK THBHAST MOLLHOCTb; KBT 44 49 49 75 44 123 105
DJIEKTPOJBHIaTeNb
Tl AB-2-101-8 AB-2-101-8 —_— JICK-12-24-12 AK-9I' TAM-137-10 A-113-10
MOMHOCTb, KBT 75 75 - 125 55 160 160
Hanpsikenue, B 220/380 220/380 — — 220/380 220/380 220/380
4acTOra BpalleHAsd; C~! 12,25 12,25 — 8,33 16,67 9,833 9,833
Macca Kommpeccopa Ge3 3Ji€K- 1850 2400 2400 2300 4100 8500 7600
TpoBHIaTess, KT : )
O6mas macca KoMnpeccopas K& 2074 7 — 2300 4775 10320 9400
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®VY1A, apporeneparop (CJI®) (8 mr.), rasudn-
katop xupkoro CO; ¥I'-300 (2 mrT.), usorepMu-
gecKkasi HagonureJbHasd nucrepHa H)KY-8, 6ok
ocyumika CO, YOBB-2M, Hacoc Ans nepeKayku
HH3KOTeMIlepatypHoro xuakoro CO, K¥4.

B saBucumoctH oT BHAa Bmnyckaemoro CO,
cocTaB oGopynaoBanns uaMeHsiercd. Ha ycranos-
Kax 3¥YTM, 4YT B rommiekTe ¢ ycraHoBkoi 5YT
MOXHO H3rOTOBAATb Cyxofi sex H xuaxui CO..
T1pOH3BOAHTENBHOCTD BCEX YCTAHOBOK pPerAaMes-
THPYeTCS [POH3BOXHTEJNBLHOCTHIO  KOMIIpeccopa,
paboTaloliero nNo OCHOBHOMY HJH COBMELIEHHOMY
HHKJY.

. 3a py6exoM YCTaHOBKHM = JJsi [POM3BOACTBA
wuakoro CO; H CyXoro JbJa BHIIYCKAIOT TakKke

. KH. YCTaHOBKH KOMIJIEKTYIOTCS

86

CKOMIVIEKTOBaHHHIMH B eIMHHH arperar. Ilpous-
BOJHTENbHOCTb 3THX YCTAHOBOK KoJsellercs ot
50 Krfd ;O HecKoJbKHX TOHH B gac. B I'lIP wma-
MUHOCTPOHTENbHHA 3aBoj «Mada Bypuens Bu-
NYyCKAaeT MOJHbHE KOMIIEKTH YCTaHOBOK HPOH3BO-
JuTtesapHoOCcTHIO OT 1,5 no 12 T cyxoro Jbxa B cyT-
6eccMa30qyBIMU
KOMIIPECCOPaMH H HpeccaMu.

. K o6opynoBanuio Ajisi CXKaTHS rasa OTHOCHT
KOMIIPECCOph, NPOMEKYTOUHBIE  XOJOIHJLHAKH,
MacJOBAArooTAeaMTeMM @ OJOK anmapaTtoB  pAs
oudctku # ocyuwku CO,. Ilpumensnior komnpecco-
pH co cMaskofi H GeccMasounbie. TexHuueckast
XapaKTepHCTHKa KOMnpeccopos nana B Taba. IV—
13, npoMexXyTOUYHHX XOJOLHJIbHHKOB H KOHJEHca-
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Jgeii — B Taba. IV—15. Kommpeccopn 2V¥II n
2YAIl noxasaun Ha puc. [IV—10.

Cxartuit CO; nepen Konledcauued 0cB0oGOK-
4AI0T OT Mac/a d BOAM, COAEpHKALIHXCAd B HEM B
BHe MEJKOZHCHIEPCHHX KameJb ¥ napa. O4uCTKy
CO; or Macja OCYLIECTBJSIOT METOAOM - HU.IbT-
palHm 9epe3 aKTHBHHIA yroJb W APYTro# ¢uJb-
TpoBaabHbli Matepuaa. as ocymkn CO,; npume-
HSIOT METOIH BHIMOpaXKHBaHMs BJIard m aacopG-
OuM TBEPALIME aacopGeHTaMH (asioMorenb, CHJH-
kareap KCM, neosnt KA-3M). BuiMopaxkuBaHHe
BJIATH OPOBOAAT B OCYLIHTeNfX-BbIMOpaiKHBaTe-
nax, aacopbunio — B agcopbepax. Y te u apyrue
annapdTh, yCTaHaBJHBaeMble mapaMH, paGoTaioT

rof pereHepspyercs, T. e, OcBoGoxKaercs OT
HaKOMJIEHHBIX BJAard E MacJaa,

H3 zByx MeTomoB HanGoJjee 3(pQpeKTHBHBIM
ABJseTcs afcopOunoHHHA. ANCOpPGUMOHHHEA Me-
tof ocymkn CO, nospoaser ocywnts CO; jo
TeMOepaTypH TOUKH PocH, paBHOA —55+—T0°C.
Azncop6eHTH He TOJBKO CyIIAT, HO H OYHLIAIOT
CO, ot Macna, KOTOpOe 3aTeM cropaer OpH pere-
Repauun axcopbenta. Onuako nNoJxydaroHIHecH
NpH 3TOM CMOJIH, HaKamauBasick B ajcopGemre,
MOCTENEHHO CHHIXKAIOT €ro BJAaroeMKOCTb H BHI3H-
BalOT HeOOGXOAHMOCTb 3aMeHsiTh ero 1—2 pasa B
ron.

B KauectBe aACOPGEHTOB MPHMEHSIOT aKTHB-
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Ta6nauwna IV—14

Xapakmepucmurka npoMesymosHnx X0A00UMbHUKOS U KOHOEHCAmMOopos
Haowaas mo-
M , [a6a Kosddruuenr
Annapar Mapka Tei?é‘%?;f’a. | pasueps, we | Temnomepeta:
Komnpeccop 2VI1
TIpoMexyTounp# XOMOAHJIBHNK
I ciyuesn T4 1,50 145 6401490  8—170
I1 crynens TIA 1,60 185 1160 1512 85—170
111 crynmens T2 0,98 71 14651400  85—170
Kouzeucatop KY-1 2,30 187 1020 3300 —_
‘ Komnpeccop 2YAII
IpomexyTounnifi x0nONHABHUK
I crymen - TIA 1,60 185 1160 1512 —
I1 crynens T4 1,80 145 640X 1490 —
Konaencarop CO, — acnapureas NHg KU 9,0 635 425% 2000

Ta6auana IV—I5

Xapakmepucmuka macaograzoomdesumenell

Mapka I

[a6Gapur-
MacsioBsa- | O6bem,| une pas- | Macca,
Komnpeccop | roorpenn- M3 Mephl, KT
TeNs MM
2y11
I ciymemp  32¥-B-1 0,085 325x 1520 102
Il ceynens  32Y-B-1 0,085 3251520 102
IT] cTynen»  80-YB 0,032 219X 1340 65
2VAIT .
I cTyneun ¥B4 0,032 210x 1440 73
11 crynenn YB4 0,032°210x 1440 73

BHA OKCHJ asiiOMHEHA, cHaukarems KCM, meoaur
KA-3M.

Ocymaowmas cnoco6HOCTL CHAMKAarens B aT-
mocgepe CO; pesxo chukaercs ¢ 20 1o 5% npu
NOBBILIEHHH TeMIepaTypw ¢ 15—20 no 40—50°C
" (® He 3aBHCHT OT JaBJjenns rasa). [lostomy ca-
JIMKarejib MpaBHlbHEe BCErO NPHMEHATb B Kac-
Kajaubix nukiaax, rie CO; mepex nocTymnJeHweMm B
ancopGep MOXKHO OXJAZHTh A0 HEO6XOAUMO HH3-
KOA TemmepaTyph 6€3 OnacHocT:H BH3BaTb KOH-
Zencanuio CO,. )

BuraroeMkocTh aKTHBHOTO OKCHIA AJIOMHHHS H
neosura KA-3M He 3aBHCHT OT TeMmepaTypH
AaBJieHUs ¥ COCTaBJfAeT IS AaKTHBHOTO OKCHAA
amoMuuus 1,6—2% or maccw ancopbenrta, a aas
geosura KA-3M B nepsue 3—4 Mmec paborm—

10—12%. B paJibHefimleM BJarOeMKOCTh CHHXKA-
erca A0 6—7% # MOCTeNeHHO CTaOHJIH3UPYETCH.

Perenepauust ancopGeHTOB  OCYLHECTBJSETCS
nponyckaHueM depe3 Hux Harperoro CQO, [lpm
perenepanun cuauxarens KCM  wuau  akTHBHOR
OKHCH AJIOMHHHS pereHepUpyIollni ras HarpeBa-
jor 10 180—200°C, nps percHepamuM [EOAHTA
KA-3M — no 350—400°C.

B 0pOH3BOACTBEHHBIX YC/OBHSX pereHepauyio
ancopbenTa CYMTAIOT 3aKOHYEHHOR, ecAW pereme-
pHpYIOIIH#A ras, BHXOASWMHA 43 anmapata, B KO-
TOPHIA 3a/OXKeH ajAcOPOEHT, HMeeT TeMmnepatypy
npH pereHepauuu cuankareas KCM u axtussoro
okcuia amomuuHa 80-—90°C, meoaura KA-3M—
130—150°C.

B KkayecTBe  KOHJeHCAaTOpa B YCTaHOBKAaX
3YI'M npumensanch KosaescaTopul K-27 mno-
rpyxHoro tana. [laomaas Tensionepenawomed mo-
BEPXHOCTH KOHZeHcaTopa 27 w2, macca 1160 xr.
B ycrauoBkax 3¥TI'M, a rtakxe B ycTaHoBKax
4YT u BYT OpHUMEHSIOTCS TaKXKe FOPH3OHTAJb-
HEle MPOTHBOTOUHbIE JBYXTPYGHEE KOHAEHCATOPH.
B rakux oupgescatropax CO; ABHXKeTcs cBepxy
BHH3 B TPy0Oax, BOJia — CHH3Y BBepX.

Ycranoska YBJKC xomniexkTyercss rouferea-
TopoM K¥-1 (puc. IV—11), KOTOpH#i COCTOHT H3
HECKOJIbKHX 6aTapefi, COeIHHEHHHX KOJJIEKTOpPa-

- MH. B Kaxpofi 6arapee JecATb BePTHKAJABLHHWX
9JIEMEHTOB, COCTOSIUHMX H3 ABYX KOaKCHaJIbLHO pac-
NOJOXREHHHX TPY6. IlnameTp BHYTpeHHedl TpyOu
252,56 MM, HapyxHoid — 38X2,5 mm. Kounesn-
CallMsi MPOMCXOAHT Ha HAPYKHOA  MOBEPXHOCTH
BHyTpeHHeRA Tpy6n. CHu3y BBepx no TpyGaM asH-
xerca Boma. Ilnomans Temroo6MenHod moBepx-
HOCTH OJIHOW 6arapen Kommencatopa 2,3 M3,
macca Gartapen 187 kr. B peayantaTe TOro 4to
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Puc. IV—11. Kouzencatop KVY-1
f0laua BOABl OCYLIECTBJSIETCS  Cpa3y BO BCe

TPyOH KOHIEHCAaTOpa # CKOPOCTb JBMJKEGHHS BO-
JH B Tpybax KonaeHcatopa He Buie 0,1 M/c,
goa¢bduIMeHT - TenJonepenaun KoHpencaropa Ky-1
ue mpeBuuiaet 100 Br/m2, :

B kackagnofi ycranoBke Y)KC B kauecrtse
kongeHcaropa COp — ucnapurens NH; wucnons-
30BaH TOPH3OHTAJILHEIA KOXYXOTPYGHHH  TemJo-
o6mennuk. Kongencanuss CO, ocymecrBasiercsi B
MeXTPYGHOM IDOCTPAaHCTBE, KHIEHHE aMMHaKa—
8 TpybHoM. Tensomepegaioimiasi moBePXHOCTb an-
napata 9 m?, macca 635 kr. Konzescatopn Bcex
THIOB M3rOTOBJISIIOT M3 KODPO3HECTOHKOR CTaJH,
[IOCKOJIbKY BJaxKHbIA rasoo6pasubifi CO; BH3HI-
BaeT KOPPO3HIO MeTaJia.

CHUXKeHUe [aBJIeHHS H TeMIepaTypBl KHIKO-
ro CO, nocjie KOHJEHCAUHH A0 AABJEHHS H TeM-
nepaTyph, NPH KOTOPHX IMOJYYalOT HH3KOTEMIe-
parypunifi CO, MIR CyXOf Jiefi, OCYILeCTBJISIOT
IpoccesMpoBaHHeM (H303HTAJBLIHBIM  [1POLECCOM
H3MeHEHHs] COCTOSIHHS) B DPEryJHpYIOIeM BeHTH-
Je. Peryaupyloiuye BeHTHJIH NPHMEHSAIOT € pyu-
HEIM WJIH [10JYaBTOMATHYECKHM YIpaBJeHHEM,

Tlocne mpoccelMpOBaHHSt B MPOMEXKYTOUHHIX
cocyaax OCYIUeCTBJSIOT oThedenne xugkoro CO,
or napa. Ilap Bo3sBpamamoT B KOMELpeccop AJst
CKaTHsd, a XHIAKOCTb HanpaB/siOT ClOBAa Ha

- Pagouee nHaBsenue, Klla

. HepaTopa K BcachBamollel

ApocceJIHDOBAaHHE HJH Ha IPOH3BOACIBO CYXOro |

Jabaa,

TexHHuecKasi XapaKTEPHCTHKA [POMEXKYTOU-
HEIX COCYJOB, BXOASMX B ycTaHoBKH YBIKC,
YXC, V)KC-5,4, noxasana B tabir. IV—I16.

ITosnyueHne CyXoro Jbja OCYLIECTBJASIETCS B
JIbJOTeHepaToOPe HJH Mpecce.

Jbnorenepatop (puc. IV—I12) cocront u3
BHYTpeHHero cocyJa KBaJpaTHOro ceueHHs. BHyT-
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Ta6auua IV—I16

TexHueckas XapaKmepucmuxa RnpPOMeNCYMOHbL X
cocydos

Hpoue 2K YTOYHHE COCYyan

Bropoi
( yé)ﬁz)

Tlokasatensn TMepBnit

(YCH1)

2500—3000 800—1000
0,29 ,
4262610 426 X 3300

250 360

O6bem, M3
TabapuTHHe pasMepn!
(AuameTp X AJM¥HA), MM
Macca, Xr
KonnuecTBO B yCTaHOB-
Kax, LT,

YBXC

YXKC

YXKC-5,4

PEHHHH COCYZ COeIHHEH ¢ HapyXXHHIMH OTBEepCTH-
AMu (ZHadparMaMu), PacHoJIOXKEHHHMH B HHXK-
Hefi uyactu cocyda. JmadparMbl 3aKPHBAIOTCA
KJamaHaMH JPOCCeNHPYIOUIHX BeHTHJeH, MaxoBH-
KH KOTOPHX BHBEJEHH HapyXy uepes KoJblieBoe
NPOCTPAHCTBO MeXAY BHYTPEHHHMH H HAPYXHHM
cocynamu (rasoBas py6allka). B Bepxued Kpbil-
Ke BHYTPEHHEro COCyJa HMeeTcs [Ba LITYHepa,
ONMH H3 KOTOPHIX COEJHHEH ¢ rasoBod, a Apy-
roff — ¢ KHJAKOCTHOH YacTbi0 BTOPOro MPOMEXY-
ToyHOro cocyja. Hapyxuuill cocyl B BepxHeH
qacTH HMeeT LITyUep AJS NOJAKJIIOYeHHS JbJore-
cropone 1 cryneuu
KoMnpeccopa. CHH3y JIbJOreHepaTop fMeeT MAHO-
KPHILUKY JAJS BbIEMKH TOTOBHX GJOKOB CYXOro
abpa. JIAsi KOHTPOJMPOBaEHs AaBJeilisi BO BHYT-
peHHell MOJOCTH M ras3oBofi py6allike JibJOTeHe-
patop cHaG:KeH IBYMSi MaHOMETDAMH,

B abporeHepatopax CJI®, KOTOPHIMH  KOM-
naektyior yeranosry Y)KC, YBJKC u YKC-5,4,
nosydaloT 6JokH Maccofi 39—44 Kr B 3aBHCHMO-
CTH OT HAaBJIEHHS BO BTOPOM [POMEXYTOYHOM
cocyne. Pasmepn 6Joka: ceueHue BBepxy 190X
X190 mM, Bauay 210)X210 mM, Becota 850 MM.
ITpononxureapHocTh 06pasoBaHHst oOaHOro 6Jo-
kKa 50—90 MHH B 3aBHCHMOCTH OT NPOM3BOAH-
TeJAbHOCTH KOMIpeccopa, orcachBaioumero CO; H3
pyGallKku JbAoreHeparopa.

BoJee nioTHHA cyXxol JieX noJydanT B mpec-
cax. JKuakufi CO, H3 mpoMexyTOYHOrO COCyna
NOCTYNaeT BO BTOPOfl PEryJHpYIOUWHHA BEHTHJb,
pacnosioKeHHBIH HEMOCPeACTBEHHO Ha KaMepe
npecca, H apocceaupyercss no 600—700 kIla. ITa-
POXKHAKOCTHAasl 3MYJbCHS  3anoJHSET  KaMmepy
npecca. Tlap, mosayuuBmufics npH ApoccesnHpoBa-
HHH, OTCACHBaeTcs CHavala  JAONOJIHHTEeJbHBIM
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Puc. IV—12. JIpgoreneparop:

N
n

D

1 — BHYTpeHHHH COCYZA; 2 — HapyXKHHIA COCYH; & -~ APOCCENHPYIOMMB BeHTHAb; 4~ KpPbIIK3

KOMIIPECCOPOM, a NOCJje CHHXKeHHsi NaBJjeHHS JO
250 xlla — ocHoBHBIM. B KaMepe ocTaeTcs CHero-
o6pasuniii CO,, KoTOpHIT mnpeccyeTca B G6JOKH
TIOpIIHEM ITpecca.

Tlpecc uMeer aBe KaMepH B paGoTaer MUKJIHY-
HOo. B To Bpema Kak B moJocTH xaMeph Nol
NPOUCXOMAT NPeCccOBaHWe CHera M OCBOGOXKIeHHE
KaMepH OT 6JioKa, B MOJOCTH BTOPOH KaMephl
nakanJusaercss cuerooGpasuunit CO,.

Hekorophe mnpeinpusATHS OCHALIEHH Mpecca-

Mu Mapku [10-86 npousBoiutenpHOCThIO 1600 Kr -

cyxoro Jbja B dac. Ilpecc ¢opmapyer 6a0ku Cy-
xoro Jpxa pasmepoM 500500250 mm, maccoft
100 kr aaH (npx oGOPYAOBaHKH KaMephl BHYT-

peHHell KpeCTOBHHOH M (OPMOBKH)
6s10Ka Maccoit o 25 Kr KaKAHH.

geTHpe

NMPOU3BOACTBO XHAKOIo
JAUOKCHJIA YIJEPOIA

JIHOKCHA yriepoia BHIYCKAalOT B COOTBETCT-
BHH ¢ TpeGOBaHUsMH CTAHZApTa K €r0 KadeCTBY
B TpeX BHAAX: .

rasoo6pasusiii COy;

xuakait CO,, HMEIOWHA NJAIOCOBYIO TeMnepa-
Typy (ot 0 mo.31°C) H COOTBeTCTBYIOIlee BHICO-
koe aaBienne (or 3482 kIla A0 KpHTHYeCKOroO);



ero Ha3HBaIOT XHAKHM JHOKCHAOM YIJepoXa Bbi-
COKOrO JaBJIEHHS; - .

xugxui CO,, uMelolUA MHHYCOBYIO TeMimepa-
typy (ot 0 mo —56,5°C) ® COOTBeTCTBYIOLlee
"uskoe nassenue (ot 3482 klla xo TpoiiHoh
TOUKH); €ro H43BBAIOT HH3KOTEMNEPATYPHHIM.

JKupkui CO, BHICOKOTO JIaBJEHHS MOXeT
OHTh MOJNYYEeH HECKOJbKHMH CnocoGaMH: H3 YHC-
Toro rasoobpasHoro CO, myTeM CaTHs rasa 10
NaBJEHHs KOHAEHCAIUH, OXJaXKJIEHHS W KOHJEH-
caunu ero Bogohi (puc. IV—I13, a); u3 rasosoi
cMecH, copepxaiueit CO, B Koauuectse 75—95%,
yTeM CXKaTHd, OXJaXIEHHs H KOHJIEHCAlHH B
gonnencarope CO, — HcnapuTeae CJayxKeGHOMH
XOJIOJAHIbHON MaIUHHBEI; H3 HH3KOTEMIEDaTypPHOro
xugkoro CO, nyrem -3amoJiHeHHs HacocoM 6aa-
JIOHOB € momorpeBoM XuakocTH. HauGosee 1m-
POKO pacmpocTpaHeHH YCTAaHOBKHM, paGoraiouiue
no nepBoii cxeme. [l ee ocyliecTBJeHHs HeoG-
XOJUMO HMeTb BOJYy, TeMIepaTypa KOTOpoH He
puie 20—23°C, T. e. Xora 6K Ha 11—8°C Huxe
kpHTHYecKOH ~remmepatypu CO,. [as npouecca
noaydennss xuakoro CO, BHCOKOIO JaBJeHHS,
napaMerpsl KOTOPOro NpHBeJeHH H4 puc. [V—
13, a, Teoperuuecku# pacxoj 3JIEKTPOSHEPrHH Ha
poaydyerHe 1 xr xuakoro COp BHICOKOro naaBiie-
Husi cocraBaser 120 kBt-y/r. Cxema npousBoz-
ctBa xkHAKoro CO, BLICOKOTO HaBJIEHHSI H3 ra3o-
BoH cmecn, conepxaulefi CO,, amajoruyHa Kac-
KaJHOfl cXeMe MOJYYeHHS CYXOro JibjJa W OGHIYHO
Ha3BBaeTCs KacKaJHOM.

OnHa M3 NPOH3BOACTBEHHHX YCTaHOBOK, pa-
6oTalolUHX {0 KaCKaZHOMY IMKJIY Ha SKCmaHsep-
HHX rasax ¢ cogepxanuem CO; 82—90% mno
06bEMY, XapaKTepH3yeTCsi CJAEAYIOLIMMH pacXofi-
HBHIMH MOKa3aTeJAMU: PacXoJ SKCIAH3epHHIX ra-
80B (mpH HOpMaJbHHIX  ycaoBusix) 0,8 m¥/kr;
snekTposteprid 300 kBT-u/T; Boam 173 m3/t.

TMomyyenne HH3KOTEMNEPATYPHOrO KHAKOIO
CO; JIerko ocyulecTBJSETCA Ha YCTAHOBKaX, MpoO-
u3BosAmKX KUIKHA COp BHICOKOrO AABJEHHS WK
Cyxofi Jien W ROOCHAUIEHHHIX JONOJHHTEIbHEIM
06GOpYZOBaHHEM, 4 TAKKe Ha YCTAHOBKAX, CIelH-
aJbHO MpeJHAa3HAYEHHHIX NJs NPOH3BOJCTBA HH3-
goteMmneparypsoro xuakoro CO; B kauectse
IOTOJIHUTENBHOTO  OGOPYAOBAaBHA  HCHOJb3YIOT
KOMIpECCOp AJisi - OTCACHBAHHS H CXKaTHSl raso-

Puc. IV—13. s—t — nrarpamMma
BOJCTBA:

a — XHAKoro CO; BLICOKOTO M@BJEHHS H3 YHCTOrO ra-
8oo6pasHoro CO; 6 — xunkoro CO, HH3KOTEMOepaTyp-
Horo u3 XHIKoro CO; BHICOKOrO AaBJEHHS NpPH ABYXCTY-
TEeHYaTOM JAPOCCENIHPOBAHHH; 8 — TO XKe, NPH OLHOCTY-
IeH4aTOM JPOCCENHPOBAHHH; & — TO XKe, N0 KacKagHoR
xeme (A—B—B—I — uuxka cayxeGHoft XOJNOAHJAbHOR
YCTaHOBKH): [—2, 3—4, 5—6 — cxate CO; 8 I, II m
111 ctyneHsx koMmmnpeccopa; 2—3, 4—5, 6—6a — oxaax-
Nende cxartoro COp 6a—7 — koHAeHcauus CO; B Boas-
HOM KOHAEHcaTope; 5—9 — B KOHAeHCATOpe-HcHOapHTede;
7—8, 9—11 — ppoccesupoBaHHe IKHAKOro CO,; 7 — ce-
CrosinHe XHakoro CO; BLICOKOTO AaBJeHHS; 12 — cocTos-
HHe HH3KoTeMmnepatyphoro CO,

nmpoitecca npous-
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o6pasnoro CO,, moJayualouierocs OpH APoOCCeaH-
pOBaHMH; KOHAEHCATOp JJis Cxuxkenna storo CO;
M BO3BpATa ero; peryJHpyIoIlHe BeHTHJH; IpoMe-
KYTOUHHE COCYAH HJH HAaKOMHTE/bHble eMKOCTH,
npefHa3HAUeHHHE IJIs1 PasfiesieHHs XHIKOA H ra-
30Boli a3 CO; nocje ApOCCENHPOBAHHS H CO3-
Janust 3amaca xugkoro CO, Cxema moJydeHHS
HH3KOTeMnepaTypHoro xugkoro CO; Ha ycTaHOB-
Kax AJsl TOJIYYeHHs CYXOro JibAa MIOEHTHYHA CXe-
Me TOJYYEHHS CYXOro Jbia. DTH CXeMH pasJiH-
4aloTCs JIHIUL Pa3HHIMH HarpysKaMH Ha CTyHeEH
cxatus COp B xoMmmpeccope, Tak Kak TBEPAHIH
CO; BHIBOIMTCSI U3 YCT@HOBKH NpH aTMocthepHOM
JAaBJEHUH, a HA3KOTeMHEPaTYpHHA  KHAKUA
CO; — npy ZaBJieHHSX BHIIE TPOAHON TOUKH.
W3 xuaxoro CO; BHICOKOrO AaBJEHHS HH3KO-
TeMnepatypHuii xuakufi CO, nosaydaercs ORHO-
HJIH JBYXCTYIEHYaTHIM JPOCCENHPOBaHHEM C JaB-
JeH#ss KOHIEHCAUHH [0 JaBjieHHs B H30TEPMH-
geckux eMkoctax (puc. IV—13, 6 u 8). Iloayua-
oluAcs OPH APOCCEHPOBAHHH raso06pasHuIA
CO. Bo3BpauiaeTcsi Ha NPOH3BOACTBO KHUAKOrO
CO,; BEICOKOrO HaBJIEHHS HJH CYXOro Jbja MAJA
MOBTOPHON KOHZencauuu. Ha ycraHoBKe, crneun-
aJlbHO MPeAHa3HAYCHHOA [/ MPOU3BOACTBA HM3-
koremnepatypHoro xuakoro COp;, CO, moayua-

0T C IpHMeHeHHeM KacKajHHX cXeM. Llukn no-

NydeHHs XHJKOTO HH3KOTeMmepaTypHoro COp—

ABYXCTYMEHYAaTHA, UHKA CJAYKEGHOR XOJOAHIbe

Tgﬁ )ycTaHoan OfHOCTYNneHwsaTHd  (pHe. IV—
, T).

XPAHEHHE
H TPAHCHOPTHPOBKA CO,

Cyxoit nen. IToce H3rOTOBMEHHS CYXOR Jex
XPAHATCA B CTALHOHADHHX 3arJyOJeHHHX JbJO-
XPaHHJHILAX INaXTHOrO THHA. BMecTumocts Xpa-
HUJHIA OOHYHO paBHa 1—2 CyTOYHOR npon3BO-
IUTENbHOCTH 3aBoJa (Liexa) MO CYXOMY JIbAY.
QakTHYeCKHEe IOTEPH CYXOrO Jiba B JbJOXPAHH~
JuIAxX, cocraBasiomne 4—6% B cyTKu, saBHCAT
OT YCJIOBHH peaNHsalHH, 3arpysKH JbIOXpaHH-
JIHIL, COCTOSIHHA HX H3OJANMH H T. I, Jas tpauce
MOPTHPOBKH CYXOr0 JbAa K IOTPEGHTENI0 HC-
0JIb3YIOT H30TepMHUECKHE KOHTEHHEPH W XOJ0-
AWIbHbE TpaHcnopT. TexHHueckass XapakTepHCTH-
Ka KOHTeHAHepoB JaHa B Taba IV—17 [8]. B ka-
qecTBE H30JIALHH B KOHTefHEPAX HCIOJb30BaHH
mJIHTH M3 neHonmomuctHposa I[ICB  TomwuHOM
100—200 mm.

Ta6anuna IV—17

Xapaxmepucmuke kowmelnepos 048 CYyxoe0 ab0a

KoOHTeliHeph BMECTHMOCTBIO, K&

ITokasarean
120

500

1000 1700

0,96x0,63%1,18

80 -
66,5

la6aputHbie pa3sMe-
pH, M
Macca, xr
OTHOWeHHe  MacCH
Tapsl K Macce Cyxo-
ro Jnia, %
O6uwuit cpefiunii Ko-
S(pHIHEHT Tenone-
pejlaui KOHTefiHepa,
Br/(M2 - K)
CpelHecyTOYHBE 1O~
I¢DH CyXoro Jbja,
%4 nmo macce

6e3 ymakoBKH

C ynakoBKO#H

KaxJoro 6J0Ka

B Kpadr-Gymary

0,3

1,30x1,05%1,53

290
58,0

0,21

QO

O N

———

1,30%1,06x1,73 2,10x1,32x1,90

350
35,0

800
46,8

0,31 0,22

3,7 2,8

AGcoaoTHAA BeJHYHHA NOTEph CYXOro JbAa

(puc. IV—14) TeMm G6oJablle, yeM MeHblle BMecC-
THMOCTb KOHTeflHepa H IJIOTHOCTb CYXOro JbJa.
a5 TPAaHCOOPTHPOBKH CYXOro JibJa MCHOJb3YIOT
TakKe H30TepPMUYecKHe aBTOKY30B& H aBTOped-

92

pHKepaTOpHl H CelHasbHble H30TEPMUYECKHE JKe-
JIe3HOAOPOXKHbIe BATOHHL,

.HHorga cyxoil Jen Ha KOPOTKHE pacCCTOSHHS
mepeBO3SIT B OTKPHITHIX IPY30BBIX MawnHax. [Tpu
9TOM €ro yKpHBalOT Gpe3eHTOM HJH KpahT-Gyma-
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Puc. IV—14. 3aBucHMOCTb TIOTEpb CYXOro JbAa
OT MPOAOJIKHTE/NBHOCTH XPaHEHHS:

1 — KOHTeAHEpD BMECTHMOCTbI0 120 Kr 3arpyXeH CYXAM
JAbAOM, TOJNYYEHHHIM B JbAOTEHEpPaTOPax; 2—To XKe,
CYXHM JIBAOM, MNOJAY4YEeHHHM B npeccax; 38— KoHTefiHep
BMECTHMOCTbIO 500 Kr sarpyxXeH CyXHM JAbJOM, NOAYydeH-
HEIM B JbJlOreHepaTopax
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Prc. IV—15, 3apncuMocth KoahdHIHEHTa HHTEH-
CHBHOCTH CyOJHMAIMH CYXOro JibAa B YCJIOBHSX
cBOGOJHOA KOHBEKIHH OT TeMIepaTypH OKpykKa-
foleft cpean: :

1 ~p Bo3nyxe Gea ynakoBk#; 2 -— B CO; Ges yHakOBKH;
3~ B CO; ¢ ymakoBkoli B KpadT-6ymary

roit. TToTepn cyxoro Jbfia B 3TOM CJydgae COCTaB-
asior 18—20% B cyrku. Ilotepu macce cyxoro
Jbjia OPH €ro XpaBeHAH H TPaHCIOPTHPOBKE 3HA-
YHTENbHO YMEHBIIAIOTCA NMPH OTCYTCTBHH BO3AYyXa
8 aTMocthepe, OKpyxalomef- cyxofi Jex, d NpH
yMaKOBKe CYXOro Jbja HECKOJbKHMH CJIOSMH Gy-
Mard. TIpH 3TOM 3HauuTe/NLEO CHHXKAeTCs KO‘S(?-
¢dHUHEAT HHTEHCHBHOCTH cybaumauun Je [kr/(m*-
-q)], KOTOPHA XapaKkTepH3yeT NOTEPI0 CYXOro
mna (AGco,(e.x), Xr) B pesyabTaTe ero cy6um-
MalHB ¢ exHHHnH NoBepxHocTH (Fe.a, M?) B enu-
auny BpeMenn (A, ¢): Jo = AGco, (¢, n)/F¢. zA%)
(puc. IV—15) [18]. ’
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Temnepamypa onpymawwezo bosdyra, €

Prc. IV—16, 3aBacHMOCTb TeMmepaTypH NOBepx-
HOCTH CYGJHMMHPYIOMEro CYXOro JbJa OT TeMIe-
paTypul H CKOPOCTH [BHIKEHHS OKPyKalomero
BO31YyXa:
Il —w=0 M/c; 2— @=0,5 M/c; 3—wW=4,5 M/c; 4w W=
=58 M/c

Tlotepn cyxoro AbAa NpOMOPHHOHAALAH MJIO-
Wajd ero MOBEPXHOCTH, T. €. UeM NJOTHee CyXok
Niefl, TeM MEHbIIe ero HOTePH.

Temneparypa cy6aumainiy CyXoro JbAa B BO3-
IyXe DOHHXKAaeTcsl C NMOHHXKEHHEM TeMnepaTypH H
yBeJUYeHHEM CKOPOCTH IBHXKEHHS Bo3nyxa (KpH-
Bole Ha puc. [V—16), cooTBeTcTBEHHO pacTyT no-
Tepu cyxoro Jabjga. IIpu ckopoctn okodo 0,5 M/c
Zeug/;:epaTypa cy6aamanuu cHAXaercs Ba 30—

0%.

Ina onpefeneRns NPoOROJKHTENbHOCTA CYO-
JEManEH 6J0Ka CYXOro Jblla MOJb3YIOTCH CJeRy-
IOIIAMH 3aBHCHMOCTAMH  KO3dduIHeHTa HBTeH-
cHBHOCTH cyGauMaiun Je (B Kr/m®:-c) OT TeMne-
paTypu cyGmiManmu cyxoro abia Tco, (. a) ¢

cyGauManus CyXoro Jbja B BO3AYX

Jo= 8,723 - 10-11T3 — 4,278 - 104

cy6anManms cyxoro Jjbga B .CO,
Jo=16,749 . 10-1173 — 5,082 - 10%;

cy6anManis cyxoro Jbja, YNAaKOBaHHOIO B
Tpu cyiost o6epTouHoi Gymarn, B CO;

Jo = 4,307 - 1071173 — 3,169 - 10™%.

DopMyaH cnpaBefJHBH s yCJAOBHA €BOOOA-
HOl KOHBEKIHH OKPYXamouled cpeibi: H KOHBEK-
THBHO-PaJHalHOHHOIO TENJIONPOBOAA.

Kosp¢HuueRT TEnJIOOTAAYR NPH CyGaumanuu
CYXOro Jbfa B YCJOBHAX KOHBEKTHBHOrO TeIJo-
o6MeHa MOXHO ompeaetuTs 0o ¢opmyae nas
TenJaoo6MeHa, He OCJIOKHEHHOTO MacCOOOMEHOM H
ta3oBLM MpeBpaileHueM, W npuusTh Ba 10—15%
HHXe PacCYHTaHHOTO.

TIpu pacuere XpaHWJHIL HJIH KOHTEHAHEPOB AJA
onpefeneHus K03hOGHOUEHTOB  TernooGMeHa W
MaccooOMeHa MpH cyGmuMmanun GJOKOB CYXOrQ
JbJa NOJb3YIOTCH CJACAYIOIHUMH KPHTePHAJNbHHME
3aBHCHMOCTAMH: :



st 610KOB Maccoll Gosee 1 Kr:
Nu = 0,121Gr%33Gu®%;
Nup = 0,031Gr"®Gu®*! npn Gr > 107%
ans 6710K0B Maccoli menee 1 Kr:
Nu = 0,5Gr*?Gu®'?;
Nup = 0,11Gr%%Gu®* npn 10° < Gr < 10%

s cy0JMMauMH B MOTOKe JABHXYLIEro BO3-
ayxa B unTepsane 520<Re<10250:

Nu = 0,68Re%;
Nup = 0,32Re®5Gu=0%

3aeck Nu, Gr, Gu, Re, Nup — xparepun Hyec-
ceabra, I'pacroda, 'yxmana, Pefnonbaca, Hyce-
cenbTa (Audy3HOHHBIH).

lFasooGpaaumit CO, Jlaa xpaHeHus rasoob-
passoro CO; B HeGOJBUIMX KoOJHYeCTBaX MpHMe-
HSIIOT JKECTKHE MeTaJlV(uecKHe HJH MSTKHe pe3-
HOTKaHeBHe rasroibjepn. (062 THODA rasrofbje-
pOB HMeIOT NepeMeHHble o6bemu. BmectHMmocTb
KEeCTKOrO rasrojbjiepa npuHuMaercss paBHO# 0,1—
0,15 uyacoBofi DPOM3BOAHTENBHOCTH KOMIpeccopa.
Msrkie (pe3sHHOTKaHeBLle rasroJibiepbl) BMECTH-
MocTbio 50 H 125 M3 W3roTOBJSIOT TOPU3OHTAJb-
#oro (I'O) u seprukaapsoro (IB) TunoB aas
XpaHeHHs rasa noji Aapjaesuem He Gosee 500 [la.
Mopo3socrofikocTb rasroJipflepoB He Huxke —25°C,
TemiocToliKocTh He Bhime 50°C. B ycranoBkax
‘ana mpousBoactBa CO, K3 TOMJMBA rasrojibRephl
He HCMOJB3YIOT, TaK KaK JAaBJeHHe rasa nocJje
rasoBofi 4acTd OHBaeT BhHLje NONMYCTHMOTO AJ5A
KECTKHX H MSAIKHX rasroJibAepoB. .

IasooGpasnbifi AMOKCHA yrsepoja TpPaHCHOp-
THPYIOT 1o TpyGompoBonaM, KoTophle HauGoxee
9¢Q(eKTHBHE NPH PAacHoJOXKeHHH 3aBoja-NoTpe-
6urenss CO, BGMH3M OT 3aBOJA-H3TOTOBHTEJA.
Ilaa tpancnopraposky CO,; no TpyGonpoBony Ha
KODOTKHE pAacCTOAHHs Tra3 CXHMalT go 700—
600 xlla.

Kuaxuii puoxcup yraepopa. JKuakufi AuOK-
CHA YIJepofia BHICOKOTO JHaBJEHHS XPaHAT W
1paHCAOPTHPYIOT B COCYAAX BHICOKOTO HaBJEHHS,
K KOTODBIM OTHOCAT CTajbHbie GaJlJIOHH BMECTH-
mocteio 5o 55 & (FOCT 949—73), GamtoHuukH
At OwmtoBHX cuponoB (FOCT 19136—80) n
JpyrHe COCYXH, B TOM 4YHCJle JABYXropJoBHe 6aj-
aoHH BMectHMocTblo 400 a1 (FOCT 9731—79) u
OMCTEPHE BHICOKOrO AaBJieHus. Banjonnm crieny-
€T 3anonHATh KHAKEM COj PYKOBOACTBYSHCH NpH-
BefleHHHMH B Taba. IV—I8 3sHaueHusiMm Ko3d-
¢uuuenTa 3anosHeHHA, PACCYUTAHHHMH Ha YCJIO-
BHA HX 3KCIayarauud npu 60°C,

Baanonunku GuITOBHIX cU(OHOB MpegHA3HAYE-
R AN XPaHEHHS y TPAHCHOPTHPOBAHHSA KHIAKO-

Ta6anna IV—I8

Sasucumocme Kosppuyuenma Hanosrnenus baaio-
Ha om eeo pabouez0 OasaeHuUs

MakcuMaanHo go-
MyCTHMBIE KO3(-~
GumHenT 3anoJ-
HeHus 6alsIOHOB,

MakcuMaZabHOe KO-
JugecTBo CO, B
GaJjlone BMECTH-
umocTeio 40 7, Kr

PaGogee pasJie-
HHe OansoHa,
klla (krc/cm2)

Kr/n
19600 (200) 0,724 29,0
14700 (150) 0,60 24,0
12250 (125) 0,473 18,8
9800 (100) 0,29 11,6

ro puokcuga yraepopa upu p=9800 klla, (<
<40°C o ko3p¢uuuente samosmnesus 0,55 Kr/a.

JByxrop/sioBue Ga/JIOHH HCHOJB3YIOT B Kade-
CTBE CTaneJbHHX Oa/JIOHOB (pecHBepoB), YycTa-
HaBJIHBaeMHX AOCJe KOHZEHCAaTOPOB.

JKuzkuli HH3KOTEMOEPAaTYPHBIR AHOKCHA yrje-
poja XpaHSiT H TPAaHCIOPTHPYIOT B H30TEpMHUEC-
KHX UHCTePHAaX (HAKONMTEJIbHHX H TPaHCHOPT-
HHIX) A8 KPaTKOBPEMEHHOrO H HEOIPaHHYEHHOTO
cpoka XxpaHeHHs. TpaHCIOpPTHHE LHCTEPHH MOH-
THPYIOT, KAK  MPaBHJIO, HENOCPEACTBEHHO Ha
TPaHCHOPTHHWX CpeicTBaXx (rpPy3oBHIX aBTOMOOH-
JAfX, ABTONPHIENAX, KeJEe3HONOPOKHHX NJIaT-
¢dopmax). BeiyckaloT H30TeDMHYECKHE LHCTEpPHUI
H CbEMHOro THIA, BCJIEJCTBHE Yero HX MOXKHO
HCNOJIb30BATh KakK A XPaHeHH:, TakK g AJd
TPaHCIOPTHPOBKH KHJKOIO HH3KOTEMIepaTypHO-
ro CO, [IpoMHuIEHHOCTh CepHfiHO BHNYyCKaeT
CTallHOHAPHHE H30TePMHUYECKHE IHCTEPHH THOA
H)XY u tpancnoprine tHna LIDKY. Hcnoassy-
jorcs nucTepHn THoa Y2P  konerpykuun XKB
HIIOIlBa. TpaHCOOPTHYIO NHCTepPHY, KaK MpaBH-
J0, 3anoqHsioT kKugkaM CO,, mocTynaiomuM ca-
MOTEKOM W3 HAKOMHTeJbHOH IHMCTEpHH, pacnoJa-
raeMoi Hajl Hel Ha CHeuHasbHOR MJIOIIAfKe.
IIpu pacmosioXeHHH HHCTEPH Ha OJHOM YpPOBHe
HCNoJb3yIOT yeranoBky YIDKY, npeacrasasio-
Iy co60ofi POTALHOHHYIO ra30fyBKY, MNOMeieH-
HYI0 B repMeTHYHHIA Kopnyc (KeccoH), C 3Jek-
TPONPHBOAOM.

NPUMEHEHHE CYXOro JibA

XpaneHHe, TPaHCNOPTHPOBKA M peanusauns
mMopoxenoro. /i XpaHeHHA, TPAHCIOPTHDPOBKH
¥ peajH3alHH MOPOXEHOro B TOProBHX NMYHKTaX,
He 0GOpYAOBAaHHHX CTaLHOHAPHBIMH XOJOJMJbHH-
MH YCTaHOBKaMH, HCmoJbayercd okonao 60% mpo-
H3BOJAHMOrO Cyxoro Jbaa. [Ipm peanusanuu wmo-
POKEeHOro 4epe3 KHOCKH W NaAaTKH, He OCHallleH-
HEle XOJOMWJLHBIMM YCTAHOBKAaMH, TMOTEPH CYXO-
rO JbAa CJaraloTCs M3 ABYX CTaTedl: NOTEPH NpH
TPAHCIOPTHPOBKE MODOXKEHOTO Ha OnTOBHE (a3bd



¥ XpDaHeHHH B HHX; NOTePH NpPH peajH3alHH MO-
POXKEHOTO, HENOCPEeACTBEHHO B TOProBOfi  TOUKe.
BeanauHa 3THX MOTEPb 3aBHCHT OT KOHKPETHHX
yCJAOBHA TPaHCNOPTHPOBKH H PeaNH3alHH MOpO-
XKEHOTro H TeMIepaTypH OKpYXKaloulero BO3NyXa.
MopoxeHoe TPaHCHOPTHPYIOT, Kak [paBHIO, B
aBTopedpuxKepaToOpax, H30TEPMHYECKHX AaBTOKY-
30Bax, pedpHKEpPaTOPHHX  KeNe3HOAOPOXKHHX
parosax. Pacxox cyxoro Jbpia Ha peajJH3anuio
MOPOKEHOrO Yepe3 KHOCKH ¥ MaJaTKH COCTaBJseT
npaMepso 14—20% MaccH MOpOXeHOro, B TOM
yucJe Ha TPAaHCIOPTHPOBKY H XpaHeHHe Ha on-
TOBHX Gasax 7—10% H Ha peasH3aumHIO Hero-
CPeACTBEHHO B TOProBOii TOuKe Takxke 7—10%.

Cyxo#t Jies; 3arpyKaioT B TPAHCIODPTHHE cpel-
CTBa BMeCTe ¢ MODOXKeHBHIM. KosmgecTBo Cyxoro
Jbja (EGO.H), HeoOXofuMoOe JJA XpaHeHHs
MODOXKEHOTO B TeYeHHe BCEro mepHORa ero TpaH-
CHOPTHPOBKH HJM peasusauuu (1), MOXKeT OHTb
ONpeJe/]EHO pacyeTHHWM nyTeM 10  clexyomieR
¢dopmyae:

EGc..u = GC-J’IT’
rae Gc. = 2Q/Ai{ — pacxon cyxoro Jbja, Kr/c;
ZQ = XFkAL — CyMMapHble TEeMJIONDHTOKH H3

OKPYKalOmero BO3JyXa BHYTPb TPaHCIOPTHOTO
cpenctBa K Mopoxenomy, Br; F — o6mas mJo-
mafp Temjaonepefalonliel MOBEPXHOCTH Orpaxje-
HHUA TPaHCIOPTHOrO CpeACTBa (CTeHH, NOJ, NMOTO-
J0K), \M% & — KO3)QHUHEHT TenJonepesaud Or-
paXXfeHH#l TPAHCNOPTHOTO CPeACTBa, BeJHYHRA
KOTOPOTO 3aBHCHT--OT TOJIIMHH H CBOACTB IpH-
MEHEHHO! TenJoH3oJsIHH orpaxieHui, Bt/M2.
-K); £~0,4--0,35 B1/(M%-K);

At=tg—*tu — pasHOCTb MEXIY TeMnepartypa-
MH OKPYXalomero Bosxyxa (fz) @ Temmepatypofl
BHYTPH TPaHCNOPTHONO CpPeiCTBa, PaBHOH TeMe-
patype MopoxeHoro (fx=-—12°C); Ai=i"—
—ic.n) — TensoTa cy6AHMAanHH CyXoro JbAa H
7ar)pe3a rasa go —12°C, kI x/kr (Ai=628 xJx/
Kr). .

TIpOAO/KHTENLHOCTD BCErO  IEPHOAA Tey6a
(B ¢) xXpaHeHHs MopOXKeHOro (mepHoia cyGamMa-
OUH CYXOro Jbja) ONpelesIAIOT M3 BhHPaKeHHS

Tey6n = ZGc.n/chn,

rae Jc — KO3 bHIHEHT HHTEHCHBHOCTH Cy6auMa-
uud, Kr/(mM2-c); HaxoAsiT mo TpadbHKy Ha puc.

IV—15 nps TemnepaType, paBHOR TeMmepatype’

MOPOKEHOro; f — mioumajb NOBEPXHOCTH TenJO-
o6MeHa OXHOrO KycCKa CyXoro Jbjla BhGpaHHOR
¢opmu, M2 TIpH onpeleseHHH MNOBEPXHOCTH OJ-
HOTo KYyCKa CyXOro JbAa YUHTHBAeTCS YMeHblle-
HHe MacCH KYyCKa H ero MOBEDXHOCTH BCJEACTBHE
HelpepHBHOA CyGIMManHH OT MaKCHMaJbHOM 10
nyas. [lostoMy npuruMaerca f=05 fmax ®ak-
THYECKH KYCOK CYXOro Jbia MOXeT Cy6/JHMHPO-
BaTh 3HAYHTEJLHO GOHICTDEe, e/l  NEepPHONHYECKH
OTKPHBAIOT H 3aKPHIBAalOT ABEPH B TPaHCIOPTHOE
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CpPeJCTBO; N — YHCJO KYCKOB CYXOro .JjbAa BHG-
paHHoii GOPMH.

Oxnaxnende, TPaHCNOPTHPGBKA H 3aMOPaMXM-
BaHHe NMINEBHX NPOAYKTOB. JIHOKCHZX Yraepoxa
B Buae GJOKOB, MeJKO(DACOBAHHHA HJH CHEro-
06pasHHi NPHMEHAIOT B KadeCTBe XOJOJHJLHOIO
areHTa [pH TPAHCOOPTHPOBKE OXJaXKAEHHHX H
3aMODOXKEHHBX MSACHHX, MOJIOUHHX H JAPYTHX
MHUIEBHX NPOLYKTOB. ‘

Ilprn TpaHCHOpPTHPOBKE OXJaXKJACHHHIX NHule-
BHIX HPOJAYKTOB CYXOH Jiefi PacmoJjiaraioT Ha olipe-
JleJleHHOM DacCTOSIHHH OT NPOAYKTOB, YTOOH He
BBI3BATh HX MOAMOpAXKUBAaHHA- HJH 3aMOPaXH-
BaHH{; AJS 3aMOPOMKEHHHX NPOAYKTOB AONMYCTHM
HeNmocpeACTBeHHBH KOHTAaKT CYXOro JbAa C NHILe-
BHIMH NPOJYKTaMH,

Cyxoft Jen uaule BCero YKJAafHBAIOT Hajk rpy-
30M B OyHKepa, pacroJio:XeHHHie NOJ MOTOJKOM
no Bcefl MJIWHe KOHTefiHepa HJIH BaroHa. ByHkepa
C CYXHM JbAOM JHGO NMOABELIMBAIOT NMOJ KDPHINKY
KOHTeliHEpa MJIH JKeJIe3HOAOPOKHOTO BaroHa, JiH= -
60 BCTpaHBalOT B Hee. B HEKOTOpPHIX chydasx cy-
XOi Jiel YKJAaAnBAalOT B KapTOHHHeE KOPOOKH,
KOTOpHE TaKXe NOJNBelINBAIOT MOJ MOTOJKOM Ba-
rOHa.

PerysupoBanne TeMnepaTypH BO3AyXa B Ka-
Mepe u GoJlee paBHOMepHOe e€e pachpesie/ieHHe
OCYIIEeCTBJAAETCS NyTeM NPHHYAHTENbHOR UMPKY-
JSIUHH BO3AyXa BenTuasropamn. Has Gouee Tou-
HOro COGJIOJEHHS TeMNepaTypH B TPAaHCIOPTHOM
o6beMe NMPHMEHSAIOT CHCTEMH OXJAXJAEHHS CYXHM
JIbJOM BO3JAyXd, KOTODHIA B CBOIO OuYepelb OX-
JaXIaeT XOJIOAHJbHBIA areHT, HHPKYJHPYOIIHA B
Kamepe N0 3aMKHYTOMY KOHTYDY, HJM CHCTEMbi
OXJIaXKJIeHHs CYXHM JbIOM HENOCpeJCTBEHHO XO-
JIOAUJLHOIO areHTa, MUPKYJIHDPYIOUIEro B OXJax-
JlaeMoft KaMepe noji JeACTBHEM CHJH THXKeCTH.

B HEKOTOpHIX cJyuasfix NPUMEHSIOT NpelBapH-
TeJIbHOe OXJIaXKJeHHe aBTOKY30BOB HJIH KOHTefiHe-
pOB mepeX 3arpyskofi B HHX 3aMOpPOXKEHHOIO Npo-
JyKTa ¢ LOMOLIbIO CTPYH CMECH napa M ciero-
0o6pasHOro AHOKCHAA YIVIepoAa (METOH «CTpaib-
6bi» cueroo6pasubiM CO,;). Cmecy mnoJyuaercs
npu gpoccennposanuu XKuakoro CO,, nojaaBaemo-
FO U3 PAIOM PACHOJIOXKEHHOH eMKOCTH € JKHIKHM
CO,. Ilpn nozaye CO; B koyuyectBe 10 Kr B MH-
HYTY aBTOKY30B OXJIaXKHaeTCsi B TeueHHe 2—
3 MuH. Meton «ctpeanlols cHerooGpasubiM CO;
NPHMEHSIOT KaK IJIA NpeJBapHTeJbHOrO OXJaX-
JIeHHs1 aBTOKY30BOB H KOHTEHHEpOB Iepel 3arpys-
KOH MPOXYKTAaMH, TaK H -AJf OXJaXJAeHHS HOcpe
3arpyskud BO BpeMs mepeBO30K NMPOJAYKTOB B HH3-
KOTEMNEPATYPHOM peKHMe.

Jlnokcua yriepoia NPUMEHSIOT 1715 KOHTaKT-
HOTO 3aMOPaXKHBaHUS JIOGHX MUILEBHIX MOPOZYK-
ToB. HanGosee 4acto ero HCHOJb3ylOT AAs GHCT-
poro 3aMopaXkHBaHHs MPOAYKTOB HeGOJBIIOA Be-
JIHYHHH y Pa3MepoB (JIOMTHKH Msica, KYCKH Ty-
Afllla, TOpPOINEK, 3eMJISHHKA, NPOAYKTH MOpA,
MeskHe xJeGoGyJsounsle u3fenns). Ilpumenenne
JIMOKCHJa Yrjepoia CHnocOGCTBYeT COXpaHEHHIO
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Puc. 1V—17. Cueroreneparop:
7 =~ ApoccenbROe YCTPOACTBO; 2 ~ KONaK; 3 — TPaHCNop-
Tep

J

HATHBHHX CBOACTB NHIUEBHX NPOAYKTOB # MOBH-
[IEHHIO HX CTORKOCTH NPH XpaHeHHH, TaK Kak
JHOKCHA YT/€pPOjAa MNojaBasieT AeACTBHE MHKPO-
OpraHH3MOB. ;

Jas 6HCTpOro 3amMopakMBaHHA MNHALIEBHIX IPO-
JAYKTOB HCHOJB3YIOT TPaJHUHOHHHE MOpPO3HJ/bHBE
annapatd. K repMeTRYHOCTH TaKHX anmapaToB, a
TaKKe HX 3arpy30yHOro 4 pasrpysoyHOro ycr-
pOACTB NPeABABAAIOT HOBHILEHHHWE TpeGOBaHHA.
Moposnabubi annapat M060# KOHCTPYKLHH MO-
>KHO HCNOJAb30BaTh AAs pabornl Ba CO, Ge3 kon-
CTPYKTHBHHYX H3MeHeHHH. XOJOLHALHYIO YCTAHOB-
KY SaMEHSIOT CHCTeMOH cHal)KeHHs amnapara JAH-
OKCHAOM yraepoja. DTa CHCTEMa COCTOHT M3 eM-
KOCTH AJAs xpamenus xuakoro CO,, TpyGonposo-
108 noftasn Xmikoro CO, K annapaty, ycTpoficTs
ang npeobpasopanus xuakoro CO, B Tsephoe
COCTOAIHHE ¥ NOJaY¥  ero B KaMepy, npu6opos
KOHTPOJI W PEryJAUPOBaHAS pexnMa paGortu an-
napata. KpoMe OGHIYHHX MOPO3WJAbHLIX annapa-
TOB BONbINOR NPOASBOAHTENBHOCTH NPUMEHSIOT
MajorabapuTHhe ammapaTh -— CHEroreHepaTopHl,
JErK0 BCTPaHBaeMble, B TeXHOJOTHYECKHE JHHHAA
06pabOTKH NHILEBHX NPoRykToB (pHc. IV—17).

TipameHeHHe CcyXoro JbKa B PasiHdHbX 00-
AacTax TexHuku. Cyxofl Jel npuMeHsiOoT AAA mo-
JAy4enua H3 Hero rasoo6pasmoro CO, BhICOKOMN
YACTOTH, HEOOXOAHMOrO MPH BHIIOJHEHHH CBaPKH
0co60 oTBercTBeHHHX geTadefl. [losyuaommufics
Npg rasd(QuKan#a Cyxoro JbAa ras npPHMERSIOT
AN CBADKH NMAPOBHIX H ra30BMX TYPGHH, COCYAOB
H3 MeTanna GOoJbUION TOMUAHH, PpaGOTaoMHX
nox nasjesdeM, 8 Ap. Kpome Ttoro, stor merop
noayuenus sucroro CO, #CnoAb3ylOT AAS npoBe-
LeHHA NPeUH3HOHAKNX SKCHePAMEHTAJLHHX -pabor.
Tazoo6pasnnft CO;, npeacraBasiomusi  coboR
UPOIYKT rashaKaOHH CYXOro JibJa, COAEPHHT
COy B KOMHuecte 99,95—89,98% no obbemMy ®
1,0 0,016 /™t

Cospano nBa THNa rasHduKaTopos: ma pabo-
tee pasienne 6 MIla » BMecrumocTsio 30 kr cy-
xoro Jbjka (pHc. 1V—18) n ua palouece paBienne

‘1lepeoxaaxennne 06saKa
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Puc, IV—18. T'asndpuraTop CyXoro Jba BHCOKO-
O naBJieHMA:

1 — xopuye; 2 — KpHINKa-3aTBOP; & — NPEAOXPaHHTENb-
oMl KJanay; 4 — py6aiuika; § « cONCHOBAHBE BCHTH/b;
6 - OpPOCHTENAb; 7 ~— peJe AaBJAeHHA

1 MIla BmectumocThi0 60 m 13 Kr cyxoro Jbia.

Oxono 409% Bripa6aThBaeMOro B CTPaHe KUA-
koro CO, uHCHOMB3YIOT AJA CBapKH MeTaala B
arMocdepe rasoobpassoro CO, Cymuocrs cno-
coGa COCTOMT B TOM, YTO BO3AYX, OTPHUATENLHO
BJIHSIOMHEA HA Ka4eCTBO UIBOB, OTTECHACTCS CTpY-
efi CO; or 30HH cBapku, 6Jarofaps ueMy mnoJy-
1al0T MBH BHCOKOro kauectsa. Cyxofi Jex maps-
Ay ¢ fogucTuM cepebGpoM, HOMHCTHM CBHHHOM H
HEKOTOPLIMH NpeJe/IbHBIMH YIAIEBOLOPOAAMHE HC-
1OAbL3YIOT AJis1 HCKYCCTBEHHRIX BosaeHcTBHA Ha
H TYMaHH B uesax
noJIydeHHsl AONOJHHTENbHHX 0CAJAKOB, 60pubH ¢
rpajo6HTHEM, DACCeHBAHAA NEPEOXJXKAECHHOIO



NPH3EMHOTO TyMaHa, NpeAOTBPalleHHs TrPo3 H
T. . JlHOKCHZ yriepoAa HPHMEHSIOT AJS Tylile-
nus noxapos. K Mecram 3aropanus CO, nogaer-
CA K3 CTAaUHOHADHHX MJH TPAaHCHOPTHHX EMKOC-
Teld ¢ xkuakuM COp B BHJAe CTPYH CMecH CHera
W rasa, I0JyYaiQIIUXCs NPH MpPeoGPa3OBaHHH B
ZApPOCCe/IbHBX YCTPOACTBAX KHAKOTO HH3KOTeMIle-
patypuoro CO.. JKunku#i CO; K JApocCeNbHBM
ycTpoiicTBaM NOfaeTcs N0 TPyGompoBOJaM H3
CTalHOHAPHHX MJH TPaHCHOPTHHX H30TepMHYec-
KHX HHCTePH MJKX M3 Ga/IOHOB, CHaGXEHHHX CH-
(DOHHEIMH TPYOKaMH.

IIpHMepHO MOJIOBHHA BCEro BHIpaGaThIBaeMOro
B crpage xujakoro CO; Hcnmosab3yerci B BHAE ra-
soo6pasnoro CO; /s rasypoBaHHs BOAH, HCKYC-
CTBEHHHX H €CTECTBEHHHX MHHepaJbHHX BOJ, Ha-
[IMTKOB H UIAMIAHCKOrO, HACHILIEHHS CBEXeOTXKa-
THX COKOB IVIOAOB M SrOJ, & Takxe JJi XpaHe-
HHS MX NOA AaBJjeHueM. [Ipu rasupoBaHHH HeKoO-
TOPHX 3KHUAKOCTEH ONTHMAJbHBE TEMOEpPaTypH
HacHINEHHs JAHOKCHAOM YIVIEpoJa CleAyIoLne:
BOAH — He Bhllle 1—2°C, BHHa, BORAHO-CIIHPTOBHIX
cMeceli, HaTypaJbHHX NJOAOBO-ATOJHEX COKOB—
He Bhime 3°C. Ilpu atux TeMmepatypax #@ aTMoc-
tdepHoM zasaenun COp pacrTBopsieTcs B KoJuye-
crBe 1,6—1,7 uM® B | M® xuakocrd. [lpn mosu-
LIeHHH JaBJEHHS M NMOHHXKEHHH TeMnepatyphl pa-
crBopumocth CO, yBesnunBaeTcs. Bce nnTbeBhHe
MHHepaJbHhHE BOAH JJs YJAydlleHHs BKyca mepef
PO3JIHBOM JMOIOJHHTENbHO HCKYCCTBEHHO HaCH-
IMal0T AHOKCHAOM YrJepofa — O CORepIKaHHS
€ro He HHxe 3—5 T B 1 J1 BOAH.

IuokcHa yriepoga HCHOJBb3YIOT B KauecTse
3allUTHOA aTMOC(PepH IpPH XPaHeHUH MJIOJOBHIX
COKOB B LUTPYCOBHIX HacToeB. Ilpu Xxpaxenuu
OJOAOBOrO COKa, HAaCHILIEHHOTO IHOKCHAOM Yrije-
posa naenenuem 700—1200 kIla, mpezorBpama-
1oTc 6poxkeHHe H Guosorudeckasa mnopua. [lpm

“Kr/c;

atoM pacxox CO; 1,5 kr Ha 100 4 . coka mnpu’

t=15°C u p=700--800 kITa. Bkyc u 3anax Hach-
LIEHHOrO JHOKCHAOM YIJEPOAa COKa He H3MeHsd-
I0Tcsi B Teuenue 1,5—2 Jer, tak kKak CO; nojas-
JIfeT KH3HENeATEJbHOCTb MHKPOOPraHuamoB. [a-
3006pasuuifi CO; OPUMEHSIOT JJISl  XPaHeHHs H
TPaHCNOPTHPOBKH OXJIaXKAEHHOrO Msica B aTMO-
cthepe COgz; CPOKH XpaHEeHHSl OXJaXKIAEHHOTO Msi-
ca B atMmocdepe, cogepxamedi 10—20% CO,,
npu temneparype —1 -+ -—2°C Bospacralor B
1,5—3 pasa mo cpaBHEHHIO CO CPOKaMH Xpade-
HHUA B BO3AyXe.

B mawmmnnocrpoennn CO; NpUMEHSIOT OpPH 1po-
H3BOJCTBE CTAJBHOIO M YYT'YHHOTO JIUTbsl HA 37a-
ne CylIKH (TBEpHeHHf) CTePXKHeA H JHTeHHHIX
¢opM, HeOOXOAMMHX 0pPH OTJHBKe JeTaJéd.
Crepxuu H JuTefiHble (OPME], H3roTOBJIEHHHE H3
CMECH TeCKa C JXHAKHM CTeKJoM, o6ayBaloTcs
razoo6pasubiM CO,. Tlpn 3TOM B pesyabTare Xu-
Mugeckdx peakuui MexAy CO; W KHUAKHM CTek-
Jom o6pasyeTcsi reJb KpeMHHEBOW KHUCJOTH, CBSl-
SHIBalOUIHf SepHa NecKa B NPOYHYI TBEPAYIO
maccy., Pacxoa CO, 1-29% wmaccu autes.

JlHOKCHI, yr/iepoja NpPHMEHAIOT B  CeAbCKOM
X03sACTBe AJA [OBHILUEHHS KauecTBa CHJOCA.
CO; BBOAMTCS B CHJIOCYEMYIO Macey OpH 3aKadj-
Ke ee B TpaHiueH, 6allHH HJIH APyrHe yCTpPOHCTBa.
Beenenne CO; B xosuyectBe 20—35 kr Ha 100 Tt
3e/leHOH MacCH B NePHOA ee 3akJaikH (mocJae
YOJIOTHEHHSt MAcCH) YJydilaeT Ka4eCTBO CHJOCA
H MOJIOXHTEbHO BJIHSeT HAa KOPMJEHHE KHBOT-
HHIX.

Hcnonbsobanue muokcnia yraeposa B mpo- .
neccax A06HYH HE(TH MO3BOJSET YBeJHYHTb hed-
TEOTAayy MJIacToB Ha 8—16% ¥ yckopuTb Temnul
gaspaGorxu HeTAHHIX MECTOPOXKIACHHA B 1,5—

pasa.

YCJOBHBIE OBO3HAYEHUA

Cp — ylleNbHasi H300apHas TEIIOeMKocTb, KJLK/
/(xr-K);

Cv — YA€JbHAS H30XOpHasi TENJIOEeMKOCThb, KK/
[{kr-K);

F, | —maomans nosepxHOCTH, M%

G — npoHsBOAHTENBHOCTb, MAacCoBHE  pacxof,
Alco,, ¢, o — OTEPR, PAcXOA CYXOro JbAQ, KT;
Gr — gncaio Ipacroga;

Gu — yncso-I'yxmana;

g — MaccoBbH pacxoi, Kr/c;

/o — KO3 PUIHEHT HHTEHCHBHOCTH CyGJHMALHH,
Kr/(M2-¢);

i — yjeabHas 3HTAnbmus, KILK/Kr, KKaJ/Kr;

K — xoadppuuuent;

k — nokasatens aguabarh;

k — kosdunuent Tennonepenaun, Br/(m2-K);

N — moutsocts, xBT;

N — BHIXOJ, CYXOIO JIbAa, KI/KI; YHCJIO KYCKOB Cy-
XOro Jibja; '

Nu — gneso Hyccenbta (auddyauonsroe);
p — nasaenne, Klla, kre/cm?;

Pr — uyucno Ilpanaras;

2Q — cyMMapHHe TensonpuToxd, Br, KBT;
R —rasoBas_nocrosnnas, kxJx/(kr-K);
Re — yucao Peiinosnica;

r —renjiota (asosoro nepexopa, KILK/Kr;
S —ypeabHas sHrponus, KJIx/(kr'K),
[(gr-K);
T — abcomornas TeMmnepatypa, K;
t — Temneparypa, °C;

V — o6bemunil pacxon, m/c;

U — yZesbHH# 06beM, M3[KT;

W — CKOPOCTb, M/C;

KKaja/

X — K03 duIHeHT napoobpa3oBanus;
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0. — TepMHUeCKHA KO3 ulHeHT JHHEAHOrO pace
wupenns, 1/K;

P — repmuueckufi Ko3d¢uUHEHT 06beMHOFG pac-
wupenns, 1/K;

1 — KI1Jl koMnpeccopa;

At — pasHocTb TemnepaTyp, K;

A — rensionposonnoctb, Bt/(M-K),

kBT (M K);
v — KHHeMaTHYecKas BA3KOCTb, M2/c;



— JMHaMudecKas BS3KocTh, [la-c;
, ({a) — MaccoBasi KOHUeERTpalusa pacrsopa (Ha-
cumennoro) M3A, %;
p — IJIOTHOCTb, Kr/M?%;
T —BpewMs, C.

HHaeKCH HHXHHE

0 — Tpofinas TouKa;

0t —npa 0°C;

0, 1, 2, 3 — uomepa ypoBHel JaBJeHHuS B COOT-
BeTCTBHH C pHC. IV—6;

1, 3, 5— BoMepa To4eK WHK/AE B COOTBETCTBHH C
puc. [IV—16;

1, I, 2, .., 18 — HOMepa TOuYeK LHKJ/a B COOTBET-
cTBHH ¢ puc. FV—6;

a — aauabaTHHf;

ay — afHabaTHHA yAeJbHHH;

B — BO3LYX;

B.Il — BOJSHHE flapHI;

A — HafileHBH#E NO AHMarpamme;

H — HCEapeHHe B BepXHedl BeTBH KaCKaja;

K — KOHEEHCAIHS,;

K — KPHCTaJLI,

KP — KPHTHYECKHH;

M — MOpOXEHOe;

H.T.C — HODMaJ/IbHasi TOYKa
0Vl — MJaBJeHHE;

C.J1 — Cyxof Jef;

cy6s — cy6banMauns;

T — HalJeHHbA m0 TabaHIaM;
TB — TBepHas (pasza;

¢ — ¢pakTHUecKHH;

COy — ornocsmuiica x COy;

e — 3¢ ek THBRET;

ey — 3¢ }eKTUBHBIA yACAbHEH;
Mmax — MaKCHMaJbHhf.

cyGanManuy,

Hunekch Bepxnne
/ — KHAKOCTb B COCTOSIHHH HACHILEHHS,
” —npap B COCTOSIHHH HaCHILIEHHS;
H— IDH HOpPMaJbHHIX ycaoBusx (p=101,3 klla;
t=20°C);
* — HMHJEKCH TOYeK B COOTBETCTBHH C puc. IV—6;
TB — TBepAas ¢asa.
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TJABA V
NMPOHU3BOACTBO H NPUMEHEHHE BOJHOrO JIbJA

OBIUHE CBEAEHHSA

Boaunit seny nossosser 3Q(eKTHBHO aKKyMy-
JupoBaTh npu TeMmepatype Huxe 0°C Kax ec-
TECTBEHHHIA, TAK M HCKycCTBeHHHH xojoi. Ilpu
OXJIaXKIeHHH BOAHLIM JIbAOM JOCTHFaiOTCA Temile-
patypn 0K0J0 0°C y Huxke (B CMecsXx C COMAMH
H B 3aMOpPOXKEHHBIX paccojax). HaMeabueHHHIH
Jiel H JbIOBOJAsHAS cMeCh 00eCmeyuBalOT B Kale-
CTBe XJajOHOCHTeJeli HHTEHCHBHOE OXJaMIeHue

(1 yBnaxkHeHHe) DPasHOOGPa3HbLIX OGBEKTOB TpPH

MOCTOAHHOH TeMneparype.

B CoserckoM Coi03e A/ HYXX XOJOAHJBLHOTO
TpaHCIOpPTa, MHUIEBOH H XHMHYECKOH MPOMBINI-
JIEHHOCTH, CeJIbCKOTO XO035fiCTBAa H TOPTOBJM €xe-
rojHo norpebasercst GoJee 4 MJH. T HCKyCCTBEH-
HOTO JIbJa H OK0JIO 15—20 MJIH, T €CTEeCTBEHHOrO.
CoBpemeHHOe HEHTPAJH30BAHHOE H AaBTOMAaTH3H-
POBaHHOE NPOH3BOJACTBO JbJa, a TaKXe HCIOJb-
30BaHKe JEASHBIX aKKYMYJSTOPOB X0JO43 H OCO-
GEHHO H3roTOBJIEHHE JbJa Ha MecCTe MOTpelJeHUs
MePCNEeKTHBHBl JJIS1 NPHMEHEHHS H p OyAyLIeM.

OCHOBHBIE CBOHMCTBA
BOJHOIO JbIA

Boma u ee TBepAas ¢aza-—Jiex HMEIOT DAL
CYLIEeCTBEIHBIX AJIA JIbAOTEXHHKH (H3UYECKHX 0CO-
GenHocTefl. B cayyae oxJaxIeHus BOAH IpH
HOopMaJyibHOM JXaBJenun 0,101 MIla ot 4 mo 0°C
IJIOTHOCTb €e Pp Nagaer ¢ 1000 mo 999,9 xr/md,
a IpH npeBpallieHAH B Jel C PHIXJOA TeTpasipu-
decKoit C'rpyxrgfpoﬁ JIONOJIHATE/ILHO = CHHXKaeTCs
no 916,8 kr/m°. Ilpu rpucramausauuu (3amepsa-
HHM) BOJAH B pe3yJbTaTe OTBOA2 TEMJOTH
ro=334 KJXK/Kr TENJIOEMKOCTb Cy H3MEHSETCS OT
4,23 no ¢x=2,12 x1xk/(kr-K), a Temsonposox-
Hocte A — ¢ 0,55 no 2,22 Bt/(M-K). Tennoem-
KOCTb H TeNJIONPOBOJHOCTb JIbAA CBSI3AHH C TeM-
neparypodl COOTHOIIeHHsMH: C5~2,12+40,008 ¢;

122,22(1—0,0015 ¢). :

B cootserctBHE C ($a30BOA auarpaMMoR s
BOJK AaBjeHHe P B OGHYHOM IHANa3OHe CBSI3aHO
C TeMmeparypodl KPHCTA/UIM3AUHH — M(JIaBJeHHs
abna t 3apucuMmocThio dpldi=127 MIla/K. [pu
BLICOKHX JaBJeHHAX OOBIUHBIN Jel MOXeT mpe-
BpamaTbcsi B 6oJsiee IJIOTHHE, YeM BOAA, MOJAH(H-
Kauuu Jabja. TeMmepaTypa H Tem/aoTa HJaBJEHHS
JdbJa CBsi3aHH He TOJBKO C JIABJEHHEM, HO H C
CollepxKaHHeM BO JbAY HpuMecedi (HalpHMep, BO-
JA0pacTBOPHMHX coJiel). YieJbHasi TemJIoTa dsaB-
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JIEHHsl AbJa r npH TeMneparype ¢ Huxke 0°C
(paBHast pPasHOCTH SHTAAbIHH AO 4 mocie ¢aszo-
BOTO NpeBpalleHHN) MOXKeT OHTbL Ompejelena
aHAJHTHYECKH HJH 10 (a30BOA amarpamMMe AAA
BOJ(bL

Xo/10100pOK3BOAUTENbHOCT ¢ 1 Kr 3aMopo-
KEHHOTO PacCojia HJH COOTBETCTBYIomIiel eMy OX-
JaXKIeHHOH  JBYXKOMIOHEHTHOH  JbAOCOJSHOM
CMECH C MacCOBOH J0JIefl COJIM OTHOCHTENBLHO CMe-
cH § H TeN/OEMKOCTBIO C¢ MOXKeT GHTb BHYHCJE-
Ha [7] mo ¢opmyne g=(1—E) (ro+cat) +E(Sc—
—cct). Tlpn 3TOM YC/IOBHO mNpHHAMAeTCH, 4TO
aej naasutes npu 0°C, mocse wero Temmepatrypa
TaKoro paccoJta nomuxkaercs go {°C. Beanuuna g
npeicTaBleHa KaK CyMMa YAeJbHHX SHTaJbNui
Abia H coay (oTHocHteabHo 0°C) u  oTpuua-
TEJIbHOH TEIVIOTH Sc pPacTBOPeHHs CcoJH. [lpu
ucnosb3oBannu coiu NaCl [s¢=41,2 kOX/kr u
cc=0,86 glx/(xkr-K)] Xo0a0z0npoH3BOAHUTEIB-
Hoctb g=(1—E§) (33442,12 ¢)4E(41,2—0,86 ¢).

Tennodusnyeckne XapakTepHCTHKH OGHYHHIX
32MOPOKEHHBIX PaccoJioB (BOJHHIX PAacTBOPOB CO-

Jeff) H COOTBETCTBYIOUIHX HM OXJaXAeHHHX
JbAOCOJISIHEIX CMeCeAl — 9BTeKTHKOB INPHBEAEHN
B Ta6a. V—1.

Ta6auna V—I

Ceoticmea ssmexmuxoe KCl, NaCl u CaCl,

848

855 |aa | s

==x | 22 | 82¢%

=xg |58 | BEY

Coab (B paccoJe 55; -3 gi‘;f

HIH B CMecH) $:°=\° PEP| wEg

=58 .| £3.) 258

XRET| 83% g 53

£xf8) ZE:| 858

[0] a2 H 5 (-qi) g o| »ER
Xnopucteit Kamuit (KCI) 19,3 —11,1 298
Xnopucruil Hatpuit (NaCl) 23,1 —21,2 236
XJI0pHCTHIE KaJbuHii 29,9 —54,9 159

(CaCly)

X0J1010TPOH3BOJMTENBHOCTE § B PAacnpocTpa-
HEHHOM CJy4Yae OXJaXIeHHS JbJa H COJH
(NaCl) B cocraBe JbHOCOJASHOf CMecH 10 KO-
HeYHOH TeMnepaTypH ! MoOXeT OLITb ONpeleseHa
[7] no dopmyne

g=(1—8) (ro+ cat) = (1 —E) (334 —4,23).



Ipu sToM p ciaydae OTCYTCTBHH pacueTHOH
Ta6aMObN MAM KPHOCKOMHYECKO# AHarpaMmu (7
MOXXHO ODHEHTHDOBOYHO NpHHMMaTs ~~—0,7E/,
rae §'<<30% — maccoBasi HOJNA COAM OTHOCH-
TEeJbHO JbJA.

I'paduueckne pacueTH IVIABJEHHsA JbAOCOMSA-
HHIX cMecell, 3aMOpajkHBaHHSI PaccojloB H MOp-
CKOHl BOJIBI, a TaKXKe IJIaBJICHHS JbAAa MOIYT Ipo-
H3BOJHTBCH MO COOTBETCTBYIOIMM ()a3oBHIM JIH-
arpaMMmaM, B YacTHOCTH 0O auarpamme [24] s
cucremut HoO — NaCl.

BpeMs T HaMep3aHHs M TasHHS JbAa ONpeje-
asercst Koapduumentom ¢opMu ¥, pasHOCTHIO
VAEJbHEIX 3HTaAbnu# Ai, pa3HOCTHIO TeMmepaTyp
At ¥ TepMHYECKHM CONMpOTHBJeHHeM XR:

T = { (Ai/Af) ER.

TlpomoskuTeNbHOCTH  THOHYHOTO  mpolecca
JbIOOGPa30BAHHA [PH OTBOJE TEMJOTH Hdepe3
HapacTAIOMYI0 NJIEHKY JIbAa CBsi3aHa ¢ 3ajadelf
O PpACHpOCTPAHEHHH TEMJOTH B CpPele € H3MeH:A-
omuMest GasoBHIM COCTOsiHHEM. 3ajauu, CBs3aH-
HBlE C TENAOMAacCcOmepeHoCoM INpH JbJ006pasoBa-
HUM, PENIAOTCS NOCPEACTBOM AHAJNOTOBHIX THA-
PaBJHYECKHX H 9JEKTPUYECKHX HHTErpaTopoB H
2JEKTPOHHHX BHUHCAHTENbHBIX Mamuu [26], a
TaKXe DacyeToM IO CHeHaJbHHIM KPHTEpPHa/b-
HBIM ypaBHeHHsM [21].

Jlnsi pacyeToB MpHMeHHMa H YHHBepcaJbHas
¢dopmyna [7] BpemeHH o6pasoBaHHsI Jbla B
BOAOEMax M Ha JbJO6YyHTaxX, B JabR0ohOPMax H
3epoTOpax, Ha IJHTAX M B Tpybax, a Takke B
TOHKHMX KOJIbLEBHIX CJIOAX,

Hs TensoBoro GanaHca I/ PacueTHOro ceve-
HHS JbJa BPeMsi 3aMeP3aHUSI  COOTBETCTBYET
YPaBHEHKIO

t 1
"=Pn(cntn+’o—cn—2£) tfs(’a_"'f‘
—ix x

Ber 5b 1

Aex Ax ax

rie pa — ¢akTHyeckas MAOTHOCTH Jbaa (900—
920 kr/M3); fs — TemmepaTypa BOAH; fx — cpel-
HsAS TeMmepaTypa XOJOAH/JLHOTO areHTa HJH XJa-
JOHOCHTeJA; S — OXJaxKAaeMblil NepHMeTp ILIO-
UlaZH PacyeTHOro cedeHHs [ Jbia (KO3HUHEHT
¢oopMn ¥=f/S yuuTHBaer koHHrypaumio, Ha-
npuMep, GONBbIIMX CeueHHH, CyXKalOmHXCA JbIO-
60KOB); Ox — KO3 HIHEHT TeNJIOOTAAYH K XO-
JOIUNLHOMY areHTy W/ XJaJOHOCHTeMO; der,
Acr— TOJILHHA H yJedbHas® TENJONPOBOXHOCTD
CTEHKH JJs JbJ006pasoBaHHA (He YUHTHBAIOTCH,
HanmpeEMep, B cJydae OTCYTCTBHS CHera Ha JbAy
BojoeMa); O — MHHHMaJIbHAs TOMUIHHA HaMoO-
paxKHBaHHA JbAa C OJHOA CTOPOHH (B pacuer-
HOM CedeHHH); On — cPelHuA KO3 bHIHeHT Tel-
JIOOTAA4A OT BOAH K HaMep3aiolleMy JbAy, B
OCHOBHOM OOLIYHO ONpejeAIMACA He KOHBEK-

THBHOA H paJHALHOHHOA TemnooTAaueldl, a mepe-
HOCOM TEIVIOTH C Maccoii BOAH NpH JbAO0Gpasos
BaHuA; Qa=paroW/Alcp; slect Afcp — cpenuss
PasHOCTb TEeMNEepPaTyp CMOYEHHOH [OBEDPXHOCTH
abaa (~0°C) ¥ BOAM 3a NPENE/IOM [OIPAHHY-
HOoro ciosl; W —cpepnss JuHefiHAas CKOPOCTb
JbA006pa3oBaHuA (PacCUMTHIBACTCA METOAOM MNO-
caeJIOBaTeJIbHOrO MpHG/IUKEHus), M/C.

Xora B cpeiHeM 1@pH OOHUHOM 3HAYEHHR
Atep<1°C koadpduunent ax>10 tae. Br/(M2-K),
€ro CJeAyeT yuHTHBATb (B YaCTHOCTH, IPH pacue-
Te JbJ006pa30BaHHsl B HHTEHCHBHHX CKPeGKOBHIX
JbJIOTeHepaTOPax) nNPH GOJbIUHX Gx U MaJaHX
60’1’/}\'0': H 0,5 6)1/7»11‘

IIpn pacuerax OZHOCTODOHHErO HAMODAXKHBa«
HHSI JICASIHBIX IJIACTHH HJIH IJIEHOK ¢ TOJILHHOH
8a caenyer npunumath f/S=8a. JiBycTopoHHee
HAMODaXXHBAaHHE PACCINTHBAIOT JJA MNOJOBHHH
TOJIIHHE JbAA.

Jns yTOouHeHHs pacueToB, B YACTHOCTH, B
caydae GOJIBLIOFO BPEMEHH OXJaXKAEHHSI NPH HC-
MOJb30BaHHH TEIVIOR BOAM CJELyeT BpeMs OX-
JaxJeHHs BOAH JO TeMHepaTypH Hadaja KpHC-
TAJVIH3aIMH BHIYHCJASATL OTHEIBHO HJH  BBOJHUTH
B ¢dopmyay amnupuyeckyio nonpasky. Koaddu-
uneHT GopMy ¥ IAPOBHX H OJH3KHX K HHM
NnoBepXHOCTeH cJeAyeT NPHHHMaTh paBHEM V/fr
BMecTO /S, rae V — obbeM; fr— maomanb Tem-
Jonepeawmefl NoBepXHOCTH.

B enyuae Tagmns Jbja B pacniase (Boze)
IpH ecTeCTBEHHOH KOHBeKuuH [22] mpu TeMnepa-
Type £:>10°C Nu=0,45 (GrPr) '/« gaa AeasHHx
nuauaapoBs ¥ Nu=0,54 (GrPr) /saaa mapos B
nuanasoHe 103<GrPr<107. Meubilne 3HaueHHs
KO3(QHIHEHTa Or NPH TasHHA 0[O CPABHEHHIO C
OGHYHEIMH NPH KOHBEKLUHH OGBACHAOTCA BJAUAHH-
€M YTOJIEHHS! MOTPAHHYHOIO CJIOS 3a Cyer Ta-
JIO# BOAH, a2 MHHHMYM or=116 Br/(M?-K) npm
ts=6°C — BJMSAHHEM H3MEHEHHs MJIOTHOCTH BOXH
Ha ee uupkyJasuuio. Ilpy npuHYyAHTEJbHOM JABH-
XKEeHHH BOAH KO3(DQHLHEHT TeNJI00TAaUH Oy KO
JbRY, TallleMy B BOme HJAH paccoae NaCl, mo
onutaM [27] ¢ nuacTHHaMH onpejelisercs ypas-
nenrem Nu=0,0138 (RePr)®8 npuuem ans pace
COJia CHEeIMaJbHO YUYHTHBAIOT TEMIEPATYpy JbAA,
ITpr koaddunnente popmMm ¥ B BHAE OTHOWMEHHS
o6beMa Jibja K IJomans ero nosepxmoctn V/f
nocjefHee ypaBHEHHE CTAHOBHTCA YHHBepCadb-
HBEIM.

Ilps TasHHE JbAa B BO3AyXe, B UacCTHOCTH
OX OTKPHITHIM HeGOM, KpoMe CQx IJsi pacmiaBa
YYHTHBAIOT, KaK B NPH JbJOOODPA30OBAHWH, KOH-
BEKTHBHHH, (a30BHfi W pagHAlMOHHHEA Tennoo6-
MeHH C aTMoctepol, a TakXe TEIJIOBOe COMpO-

" THBJIEHHE NJCHKH KOHAEHCATa H TaJofl BOAHL.

Ilo nccnepoBannaM Tasuus Jgpxa [7] B caydae
OTKPHTOIO CEeBEpPHOrO TOpLa JbLOGYHTA AHEM
npu cna6oM Berpe (CKOPOCThb JABHIKEHHH BO3AYXa
<1 M/c), OTHOCHTENLHON BJAXKHOCTH BO3AyXa @
oxoso 80% wu Temmepatype ¢ ot 15 go 25°C sm-
OHpHYECKUA KOo9(Q(HIHEHT TENNOOTHAYH OT BO3«
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AyXa Ko Jbly cocTtaBaseT or=16,3+0,23 ¢ [Bt/
/(M2-K)]. B cayuae e TasiHHS JibJa B OXJax-
Jaomux ycrpoiictBax 1npun ¢=85% u Aft=4-+
16°C moayueHH CJeAylOllHe SaBHCHMOCTH JJifi
K09)QHIHEHTOB TEIVIOOTAAYH MPH €CTeCTBEHHOH
KOHBEKIHH:

a) Ond BePTHKAJBHOH JIeASIHOA NJaCTHHB
(600400 mMm) koaddunuent ar=6,3+40,41 Al
4TO COOTBeTCTBYeT (63 yueTa BJIAroBHNaJeHHS
u paguanuu) Nu= 0,15 Gri/s;

6) anda Jbja B Kyckax guamerpoM o 100 mum
(yRenpHas  IJOIMAfb NOBEPXHOCTH He MeHee
30 m?/M®) B OOHUHOM peUIETYATOM JbROKapMaHe
pasmepamu 200014003500 MM ¢ pacuerHOR
IJIOLIAbI0 MOBEPXHOCTH 9 M? KOIDOUIHEHT Ctr=
=13,7+0,26 Af. Ilpn 3anOJHEHHH NYCTOT MEXIY
KycKaMu Jbja noBapeHHOH coabio NaCl (sBTek-
THYeckas MaccoBad joas £=0,231) xo3adduum-
eHT ar=4,440,26 At

Ilpn OnicTpHx JedopMauuax (pacKkainBa-
HHe, paspylleHHe B3PLIBOM H T. I.) JeJ BeJeT
ce0s1, Kak ynpyroe Xpynkoe TeJO, NPH MejJeH-
HHX (ocelaHHe CBOXOB K T. I.) — KaK MJacTHY-
Hoe. ITo mawnmM [7], mpOYHOCTD IPH CXKATHA
HAMOPOJKEHHOTO MEJKOKPHCTaJ/UIHYeCKOro  Maro-
BOrO Jbja ¢ MJIOTHOCTBIO okoso 900 kr/m® (0°C,
ckopoctbs nmedpopmanuum 10 MM/MuH) cocTaBaseT
npuMepHo ¢=1,5 MIla. TBepaocts JbAa MO IIKa-
se Mooca paBa ~1,5, a no Bpuneamo —
~0,035 MIla (mas nmyancoma auamerpom 30 MM
W BHIEPXKKH | ¢).

TTo npousBOACTBEHHBIM omnpeaeneHusm [7], npu
TeMneparypax okoso 0°C npaMepHHA KoaddH-
[IMEHT CTATHYECKOTrO TPEHHS CTaJH IO JbAY o=
=0,35, a kunernueckoro ux=0,035. Coorserct-
BYIOIIHA YroJ TDEHHS COCTaBJIfeT LJs GJIOYHOrO
Jbfa oxojo 25° [lpn HH3KHX TeMmepaTypax H
CyXOM TPEHHH, KOTRa JeX He NJaBHTCH, BENHTH-
Ha px MOXeT pocturath 0,3—0,4.

IIpuMepaaeMocTb Jbla K NOJJIOXKKE SaBUCHT
OT ero aireaud (CmOCOGHOCTH K MpHJHIIAHHIO).
Tlpn rtemneparypax ot —1 jpo —20°C cuaa ot-
peiBa npuMep3aiuero Jbxa [3] ot craam cocTaBas-
et npumepro ot 0,1 mo 0,5 MITa. Ckomb3kocTs H
NIPHMEP3aeMOCTb JbJA 3aBHCAT OT AaBJIeHHd,
TeMmepaTypH M CTPYKTYPH Jbia, XapakTepa
ero medopMallHu H CKOPOCTH Ipolecca, MaTepua-
Jia KOHTAKTHPYIOLIEro BEIeCTBa, YHCTOTH H Ile-
POXOBATOCTH MOBePXHOCTef.

ITpn nropMasbHOM nraBiendn p=0,101325 MIla
u Temnepatype {=0°C (273,15 K) Jnexm wumeer
cnenyomue (Qu3MyeckHe CBONCTBA: MJAOTHOCTh
p=916,8 kr/M3;, yneibHast TemsoTa [JIABJEHHS
r=334 kIXk/Kr; ymenbHash  TEMJIOEMKOCTb C=
=2,12 gAx/(kr-K); yaenpHas Tenaonposoj-
Hocts  A=222 Bt/(M-K), wmoayas IOura E=
=9400 MIla; wmonyms casura G=3400 MTlla;
paspyuiaioliee HanpsXKeHHe MNPH CIKATHH G=
1,2 MIla; paspyuaioliee HanpsixkeHHe NPH pac-
Tsizkedun o0=0,5 MIla; paspymwalomee Hanpsixe-
HHe npu cpese 6=0,7 MIla.

KJIHMMATHYECKHE YCJOBHUSA
3ATOTOBKH H XPAHEHHS$
ECTECTBEHHOIO JibRA

EcrecrBenHHfl X0404 TNpPUPOAHOA cpeRH mpH-
MEHfeTCs NpPH PasHHX TeMmepaTtypax AJs Tell-
JIOSHEPTeTHYECKHX H XOJOJUJbHHX lefed, B 4acT-
HOCTH, OH HCHOJIb3yeTCA NpPH OXJaXKIeHWH ecTe-
CTBEHHBIM JIbAOM.

Ha reppuropus CCCP Moxer 6HTb BHZeje-
Ha [7] xonoAHas 80Ha C MOPOSHLMH 3HMa-
MH, 2((eKTHBHO OCeCNeYUBAIOUIHMH HEmoCpeAcT-
BeHHOE CE30HHOe OXJaX[eHHe, aKKyMYJASUHAI0
X0JI0ia B IPYHTE H BOJOEMax H MOJydYeHHe He-
06XOJMMHX 3aNacoB eCTECTBEHHOTO JbA2 KaK My-.
TEM HAMOPaXXHBaHHA, TaK W W3 BOJOEeMOB, XO-
JIOAHAA 30Ha (33 HCKMIOYEHHEM PAAA NPHMOPCKHX
H TOPDHHX MECT) pacmoJjiaraeTcs CeBepo-BOCTOY-
Hee rpanHuH Jlenmnrpag — Boarorpag — Taa-
Au-Kypras. B mefi me ObiBaer 4acThiX AJHTENb-
HEX orrenejeRt. ITocrosnnas Temnepatypa rpys-
Ta H TPYHTOBHX BOX Ha rayGune oxoJo 10 M
COCTaBJsAeT Yy rpaHHUH 30HH OKojo 8—10°C.

As0oTepMH  cpexHeronoBof TemnepaTypsl aTMoC-
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t¢epw 0°C m orgactu cpensefi AHBapCKON TeM-
nepatyps —20°C Ttsrorelor K JuHEAH ApXaH-
reibck — HoBocubupck — UYura B jgajee gepes
Caxammn Kk rory Kamuarku. drta auHHA YCJIOBHO
OTrpaHHYHBAET OKOJO MOJIOBHHH Hallled CTPaHH
(B OCHOBHOM C CYPOBLIMH 3HMAaMH H CpelHeR ro-
JoBofi Temnepatypoi ot 0 no —16°C). 3ra 06-
J1acTh XapakTepuayercs npeobJajiaHHEM BeyHOR
(mosrospeMeHHON) Mep3JIOTH IpyHTa (NMOCTOSH-
Hast Temneparypa ero or 0 go —12°C) u kopoT-
kiM Ha CeBepe, HO JOBOJBHO TEMJLIM JIETOM,
BH3HBAOIHM  HEOGXOAUMOCT  XOJIOJUAbHOTO
XpaHEHHS IPONOBOJILCTBHA. AKKyMYJISILHS CE30H-
HOrO XO0JI0Za B IPYHTe B 3HAUHTENbHON CTENeHH
3aBHCHT OT 00pa3OBaHHA B HEM JbJa.

HOxunee rpamnun Kumuee — I'pospnf —
®pyH3e pacnojoxena TemnJgas 30Ha., [Tocro-
SIHHas TeMIepaTypa FPYHTa ¥ TPYHTOBHX BOJ
BO/IM3H YKa3aHHON rpaHHUH TENJOA 30HH COC~
taBJsieT okono 12—14°C. Tlpm GeCKOHTaKTHOM
OoXJiaxXXJeHHU TIPYHTOBOK BOJOH ee CJaEAYeT BOS3-
BpalllaTh O6pPaTHO B IPYHT.

Ilepexoxnasga (npoMexXxyTouHa)
30Ha C YMeDeHHO XOJIOZHHMH 3HMaMH pacio-
JIOXeHa MeXJAy TenJo# 30HOH ¢ mpelenbHol
rpaHuiel JbA03aroToBOK H X0J0AHOH 30HOA. [le-
pexofHasi 30Ha XapaKTepH3yeTcs d4acTHIMH  JJIH-
TeNbHHMH OTTENeNSIMH J NO3TOMY TNpPAaKTHYECKU
He Bcerja ofecneydBaeT BO3MOXKHOCTb 3arOTOB-
KA JbJa Ha JeTO B HeOGXOAMMOM KOJHUECTBE,
ocoGeHHO B IOXKHHX H 3amafHBIX pafioHax.

KosdduunentT HCnONb30BAaHHS  eCTECTBEHHOro
JbJ2 TMa, HpeAcTaBAfAONMA co6ofi OTHOIIEHHE
MacCH HCHOJIb3YeMOro JbJa K M4acce 3aroToB-
JIEHHOTO 3HMOfi, B THIIHYHOM CJydae — HanpHMep,
Gospwme (V>500 M®) OTHOCHTEJBHO INJOCKHE



AbJOGYHTH — MOXKeT ObiTh npubIHIKEHHO BHpa-
¥en ypabHenHeM Y z= (6z—©0r)/0s. CooTBETCTBY-
jomne DOTepu abza pasEm 100 (1~—maz) %.
B ¢opmyae 8a n 6r — Ce30HHHE TOMLHMHE HAMO-
POKEHHOrO H DAcTasBUIero B OyHTe Jbjla.

Ipn pacuerax 8x B O8: moab3ylOTCA, KaK 3T0
OPHHATO B METEOPOJOTHU, OHATHEM TIpajyco-Me-
cAleB (HJAM Tpajyco-CyTOK), KOTOpOe NpejicTaB-
ager co60f cyMMy aGCOMOTHBIX 3HAYEHHA CE30H-
HBIX CPeAHEMeCSYHHX (HJH CPeAHECYTOUHHX) MO-
JOXKATENbHHX HAH OTPHUATEJBHBIX TemHepaTyp
BO3/lyXa, OTa BeJHYHHA UHC/IEHHO PaBHa  [POH3-
BeJIeHHIO CPefHell H3 CPeAHEMeCSYHBIX (/K Cpei-
Hell M3 CpeiHeCYTOYHHIX) TeMHepaTyp Ha YHCIIO
mecsAueB (CYTOK). .

Tomunsa HaMOPOIKEHHOTO appa  dg=
=0,86ks2[0x], TOMLMHA pacrasiBuiero JbAa
8:=0,86k:205, roe ks B kr — COOTBETCTBEHHO
Ko3(pdhHIK eHTH TeNJIoNepefayn NpH HaMOpaxuba-
HEH H TasfHHH JIbJA; B cpegHeM ka=17,5 Br/(m?-
K), a npu xpanenus Jbaa B Gyure kr=0,7 Bt/
/(M2-K); Z[0u] u 205— cooTBercTBenHO Mo-
posHble H GeamMOpo3nHe rpaxyco-Mecsinn. ITorepu
Jbia B MajblX JibJOOYHTaX MOryT [PeBHIIATh
50%. TIpn He6IRrONpHATHHX METEOPONOTHYECKHX
fIPOTHO3aX- CJlefyeT YBeJHUUBATb KaK JbA03aro-
TOBKH, TaK H TemJIOH30JAUHIO JbA06yHTOB, HHOr-
Za 1ejecoo6pasHO CO3JaHHE NEPeXOASINUX MOC-
TOSIHHBIX 3a[aCOB JbJA.

3ATOTOBKA, XPAHEHHE
H NEPEPABOTKA BCTECTBEHHOrO
JbJA '

[as oxJaXJeHHS HCHOJBL3YIOT CHer, Jei H3
BONOEMOB H HAMOPOJKEHHHH Jie[, a TaKKe [OJy-
4YaeMHle OyTeM MeXaHHUeCKOR nepepaGoTKH yn-
JIOTHEHHHIA CHer, APOoGJeHHl (KPYIHO- ¥ MeJIKO-
KYCKOBOH) M I'PaHyJHPOBaHHHIA (CHeroo6pasHbiil)
Jaen.

Puixaufi. cBEer (mroTHocTe ero 50—100 «r/
/M%) OGHIYHO YHJOTHSETCH A0 HACHNHOM MaccH
400—600 xr/m3. IlioTHOCTH /BKA H3 BOAOEMOB
cocraBiier 900—917 kr/M%, a HaMOPOXKEHHOTO
abpa — 890—900 xr/md.

3aroToBKH Jibia MPOBOAAT B COOTBETCTBHH ¢
METECOPOJIOTHIECKHMH TNPOTHO3aMH H Tpe6oBaHHMA-
mu GesonacHoetn. Ha wucnosbsoBanne cmera ¢
ZLaHHOTO YYacTKa, a Takke Jbla (U3 BOAOEMOB
HJH HaMODOXKEHHOTO) HOJKHO OGHTb HOJMYYEHO
paspeiligHne OT MECTHHX CaHHTAPHBIX OPraHoB.
Heo6xoxumo coGmofeHrne 3aKoHOB 006 oXxpake
3eMJId B BOJXH.

Crer cobupats B GYHT XKeJaTelbHO B GTTe-

neab GyabmosepoM C mociepywoiieli TpamGOBKOH
€ro ONOpHbIMH ryceHHnamn. CHeXHbll GyHT (Mau
CHEXHOE YKDBITHE) [POMODaXKHBAIOT H YKPbBa-
10T fOpocTefillel  TenJIoOH3oAsnMed  (HampHMep,
OMHJIKH) cJoeM He MeHee 50 cM,

BonoeMunuf Aex nocse ymaneHHs ¢ He-

TO CHETa B KOHIE 3UMH BHIIWIHBAIOT MEXaHKYEr<
KHMH OHJaMm B BHie Giokop 50200 xr. Opu-
€HTHDOBOYHAA CE30HHaA TOMMEHA JbAa (B CM)
B BogoeMe NpH Z0u  MOPOSHBIX TIPaiyco-CYTOK
cocrasasier 8 =2 V ¥ [0y] . MureMasuHas ToA-
IIHHA BOJMOEMHOrO JbAa (B €M), Heo6XozuMmas
Ans palGoTH Ha HEM MAIIMH ¢ Maccolt g T, OOhY-
Ho coctaBasier =10} g .

B xonoanok 30He JeZ SaroTOBJSIOT MyTeM
NOCJ/IOAHOr0 HaMOPaXHBaHUs (TOJLUIMHA CJAOS JO
0,5 cm) B OynTe Ha MecTe mocieiyioulero xpa-
HeHHS.

Tomuuna abaa & (B cM), naMopaxuBaeMoro
(B cM) sa cyTkw npa TeMmmepaType t°C m ckopoc-
TH Betpa W (B M/C), npakTHueckH cocrasJjsier

b= (—#/3) [l + (W/2)].

[lps pacnbiiienusn BOAW M YAaCTHYHOM JBJAOOG-
Pa30BaHHK B BO3AYXe HAMODaKHBaHWE JbJOGYH-
Ta yckopsiercs Godiee ueM BABoe. LJs npuparus
JbJOOYHTY B nHpolecce HAMODAaXKHBAHUSA OOGBIY-
HOH (OPME! yceueHHOH nHPaMHAH pacTeKaHHe
BOJE HHOTA2 OrPaHHYHBAOT HeGOJBLIHMEH GOp-
TaMy H3 HACHDHOH TEIJIOH3OJSLHH, KOTOpPHe
mocie MPOMOPaXKHBAHHSA CNOCOGCTBYIOT —yMEHb-
IIeHNIO TASTHUA JbJa JETOM.

B Taba, V—2 npuBeieHH  THROpasMepH
OGHIYHBX JbAOOYATOB (B BHJE yCeueHHON mHpa-
MHIH C HAaKJOHOM rpaveli 45—60°), mpuroauux
A/ XPaHeHHS YIVIOTHEHHOTO CHEra H BOJOeMHO-
ro Jbja, a TakXKe JJISi HaAMOPAXKHUBAHHA Jbja.

Ta6auna V=2
Tunopasmepsr 16006yHnmos

O6beM JbAOGYHTA, Jauua, Wupuna, | Beicora,
M? M M M
100 8 6 2,8
250 15 8 2.6
500 18 12 2,7
1000 22 16 3,5

Iaomans ocHoBanHE, M BHCOTY JbEOGYHTOB
noAGHPAIOT ¢ y4YeTOM 3HMHHX TeMIIEpaTyp # CKO-
pocreit Betpa. JIbAOGYHTH (0COGeHHO GoJbluue)
HaMOpaXHBaIOT u 6e3 moMolu GOPTOB, [IPH ITOM
UM OOLIYHO NMPHIAIOT B CEYEHHH (HOPMY CerMeH-
Ta. :
Jls HaMopax#BaHHS JbIOOGYHTOB OGBEMOM
100—1000 m® mpuMensiiot GpaHACHONTH, a TaKxe
CbeMHbie KOPOTKOCTPyf#Hbie J0XIeBa/bHHE yCTa-
HOBKH CeJIbCKOXO3AHCTBEHHOTO THNA; JJA HaMo-
paxKMBaHHA JbAOOYHTOB o6bemom 500 M3 u 6o- -
Jiee 1eJeco06pa3HO MpUMEHEHHe CTAUMOHAPHBIX
6pHISraJbHHX JbAOHAMOPAXKHUBAIOWYUX YCTaHOBOK
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Puc. V—1. BpusraabHas YCTaHOBKA AJs HAMOPAaXHBAHHA AbROOYHTOB:

I — yTenneHHm#i xononen; 2-— yAJHHHTEJNH K BEHTHAIO H KpaHy; $ — BoaomoAaa-
IOIHA BeHTHMb; 4 ~ MarucTpajbHHA TPYGOOPOBOA; 5 — BOZOCHYCKHON KpaH; 6 —
cauBHas TpyGa; 7 — HAcoc ¢ JJIEKTPOABHrareseM; & — GHABTD; 9 — dopCyHKa-BO-
noopocurenb; 10 — crosak; I1 — goajekrop; I[2 — ouepTanusd JapaoOGyutra. Pasmepni

YCTaHOBKH NpHBEHeHH B MeTpax, GOPCYHKH — B MHJIMMeTpax

[7, 13] ¢ moa3emHof momaueli BOAH K CTOAKaM ¢
dopcynkamu (puc. V—1). Tlpu ucnonbsosanuu
STHX YCTAHOBOK of/ierqaetcs TPYyZH, YCKOPSETCH
u viemwesaseres (Ha 20—30%) HamopaxuBaHHEe
JbZa. .

ITpu cdopmupoBannu GyuroB obvemom 500—
1000 M® bma HCnOJbL3YIOT (POPCYHKH IHAMETPOM
KoJbleBHX ceuenui 8 u 13 MM; xBa cToska pac-
NOJaraloT Ha PacCTOSAHHH 6 M OJMH OT APYroro.
Pacxoz BOAH Ha OAHY (OPCYRKY NpH JaBJEHHH
0,1 MIla cocraBasier 0,7 a/c.

Hpu ¢opmupoBaHHH JbIOGYHTOB 06DBEMOM
Gosee 1000 M® CTOHKH paclonaramT Ha paccros-
g 10 M, a QHaMeTpnl ceueHHA (OPCYHOK HPH-
guMaloT paBHeMH 10 u 16 MM; pacxop BoAH Ha
oxHy GOPCyHKY cocraBisieT 1,4 J/c.

1Ipu ¢opmMHpOBaHHH OUeHb
GyntoB (o6bemom 10—20 ThHC. M® 1§ HIMpHBOW
1o 30 M) ycraHaBJHBaIOT B2 psiga (hOPCYHOK ¢
IByMsl BOJONOJAIONIHMH KOJUIEKTOpPaMH. Takile
YCTAHOBKH MOryT OBITb aBTOMAaTH3HpOBaHu [l3].

ToHKOe pacnhljieHHe BOJAH TI03BOJSET HE TOJIL-
KO MHTEHCHBHO H HENPEPHBHO HAMOPaXKHBATDL JeL
B 6yHTaX, HO H mOJyYarth CHer (Haupumep, H3
kaneiab auamerpoM 30—50 mxM). B ®PI ¢upma
«Jlunje» TPOM3BOJAHT CHErOBaJIbHHE THAPOMYJih-
TH — arperath [7] ¢ pacnbMTeNbEHMH (OpPCYH-

GOJIBUIHX  JIbJIO-.

KaMH, HacocoM, Nojajya KOTOPOTO COCTABJSIET
6 m%/a opu 1 MIla, BO3AyWHHM KOMNpECCOpOM
MOIHOCTBIO 3 KBT H OCeBHIM  BEHTHJASTOPOM

. MmomHocTteio 10 kBt. T'maponmysnbt BHaaer npu

TeMnepatype atMocthepn Huxke 0°C cHer 8 KoJm-
gecTBe OKOJIO 25 M3/u. machimHON Maccoi 240 xr/f
/M3 Ha paccroanue n0 30 M. ArperaTh npHMeHfA-
IOTCA NpH yCTpPoficTBe JHKHBIX Tpacc, HO MOLYT
GHITb MCNOJB30BaHK H MJIA JIPYTHX Lededl B 4a-
CTHOCTH, H/Ifi OXJIaXJEHHS CHErOM.

EcrecTBeHHH JeZi MOXKHO CONEPKATh H B Ka=
NHTaJBHHX XPaHWJHINAX THNA norpeSos.

Jlasg OTKaJHBaHHA KYCKOB JbAa OT JbR0GyH~
TOB OPHMEHSIOT OTOONHHE MOJOTKH, JeIOKOJb~
Hble MallHHH, B3puBYaTKy. HamuGoJsee mexaHH3H~
poBaHH 3TH pa6OTH B PHOHOA NPOMHIILIEHHOCTH
H HA JeJEe3HOLOPOXKHOM TpPaHCnOprTe, TrAe JIpH~
MEHSIOT KOMGafHH-JbJOCOJEIKHIHPORIINKH Ba-
rOHOB-JIeHHKOB [24].

HaBecHHe Jef0OKOJbHBIE arperaThl K KOBIHO-
BHIM aBTOMOrpy3unkaM (puc. V—2) obecneurnBa«
0T NOJIyuyeHHe TpH PaspaboTke JbJOGYHTOB KYCs
KOBOIO JbJa B KOJHYeCTBe He MeHee 30 T/9.
KoBuroewie 3—5-ToHHHE aBTONOIPY3YHKH . yenell-
HO HCHOJBb3YIOT, KaK M JIEHTOYHHE TPaHCMOPTEPH,
I TIOTPY3KH JibAa # paboT C ONMHJIKAMH.

BuikasnbiBaHHe Jbja OTOOAHHIMH MOJOTKAMA
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Puc. V-2, HasecHoA JieIOKOJLHHE
#a H-TOHHOM aBTONOrpPY3UHKe

arperar

no3Boaser noayunts 60 T Jabna B cMeny. HauGo-
Jee spderTHBHA pa3paboTka GOJBIIHX JAbAOGYH-
TOB B3pLIBAHHEM HX [0 49acTAM AaMMOHHTOM.
B3puiBuatky pasmelaioT B lmnypax, nopoGypen-
HHX THIDaBJHYECKHMH WJH 3JeKTpHIecKuaMmd O6y-
pamu.

Hns ApobneHHs ecTeCTBEHHOrO (# HCKycCeT-
BEHHOro) JpAa A0 KYCKOB anametpoM €0 MM H
MeHblle Hachmpo# Maccofi 550 Kr/M® nmpuMeHsioT
abpoapobuaku JIIl-1. [as rpanyaupoBakus Jbjia
JHAMEeTPOM IpaHya 20 2—4 MM (HacHIOHas Macca
650 kr/M%) HCnoOJB3yIOT Te. Ke JAbLOAPOOHJKY,
fIepeKOHCTPYHpOBaHHHe [7] B cHeroBadbHMe ar-
peratt CA-10. JIpponpo6uika JIII-1 ¢ aaexrpo-
JBurareneM MoiHocTbio 2 xBT o6ecnesuBaer no-
Jiyuenne okoso 10 T npobaencro abpa B | u;
arperat CA-10 ¢ nsurateleM MOIIHOCTbIO 5—
10 kBT H H3Me/nbUAOWHEM METaTeNbHHM BeHTHJA-
TOPOM BHJlaeT IPaHYJHPOBAHHHH CHEroO6pa3HLIA
Jiel B KoauvectBe 5—10 T/u, npuroaHuf Rast cHe-
roBaHua oBowlef B Oyprax. IlomaBaemnii wo
maanry arperatoM CA-10 rpanyauposanHbdi Jen
MOXeT JKOHOMHYHO NPHMEHATHCA A OXJaXie-
H#HS, XpaHEHH® H TPAHCHOPTHPOBKH 0€3 X0J0-
JAHJbHHX MalluH OTHLH, PHGH, OPYKTOB B OBO-
glefi, a TakKXe B3aMeH 4acTH BOJAH UDPH H3rOTOB-
nenun Gerona [25)]. TpanynupoBanHubii ecTecTseH-
#ulfi yiex O6bA HCNOJB30BAH A1 MOTNOIUEHHS Ten-

@

JOTH CXBAaTHBaHHA GeTOHa npH GETOHHPOBAaHHH
nnotur Bparckoii, KpacHospckof, Verb-Hmum-
ckoit u apyrux ['9C. CebGecTOHMOCTb €CTECTBEH-
Horo ybna B PCOCP B 4 pasa MeHblue, 4eMm HUC-
Kyccrsennoro [17].

XOJIOAHJbHHKN U YCTAHOBKH
JIEASTHOTO OXJIAXIAEHHS

B pafionax, rxe Bo3MOXHa 3(ddexTuBnas 3a-
FOTOBKAa €CTeCTBEHHOTO JbAa, HapsAly € HCKYCCT-
BeHHbHIM MaLIHHHHIM OXJaXJeHHeM IPHMEHSIOT
XOJIOAMAbHAKH H YCTAHOBKH JIEASHOrO OXJamzae-
uns. EcrecTBeHHHH Jel MOXHO 3KOHOMHIHO Wc-
N0/b30BaTh IVIaBHLIM 06pas’oM B CeJbCKOM  XO-
3AHCTBE, 3arOTOBHTE/bHOH CETH KOONEDauHH H
TOPrOBJM H OTYaCTH Ha TPAHCHOPTe IJs5 XpaHe-
HHA OBOIle# H HEKOTOPHX (PPYKTOB, fHI, MOJO-
Ka H PHIGHL

Hcenoabsyemue 8 CCCP xoNoAHAbEHKH H YC-
TAHOBKH JIEAAHOTO OXJAXAEHHA B 3aBHCHMOCTH
OT HX KOHCTPYKHMH M 3anaca JbAa MOXKHO pas-
IeJHTh Ha CJAeAyiOllne BHABI XPaHHAHAIA C Cce-
SOHHKEIM 33MaCOM JIbla; XOJNOAHJALHUKH-CKIAAH H3
JbJa H MEP3JIOro IPYHTA; KaOHTaJbHBIE JieXHUKH
C CE30HHBIM 33NacOM JbjJa; JeJHHKH ¢ KPaTKo-
BPEMEHHEIM 3aNacoM  {bAa — BArOHH-/IE1HHKH,
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HBOTEDMHUYECKHX  aBTOMOGHJLHHA  TpPaHCHOPT.
K JefsiHHM XpaHHJHINAM OTHOCATCS CHEeXHHE H
JgensHble 6ypTH, a Takxe JelsfHHE IVI0aKKH.
IpocrefiiuAM CHOCOGOM HCIOJL30BAHHA €CTe-
CTBEHHOrO JbjJa fABJsSETCSs H30TEPMHYecKoe Xpa-
HeHHe MPOJOBOJILCTBHS NOAO JbJOM ' CAHHTAPHO-
YHCTHX BOJOEMOB (3TO MO3BOJSeT, HanpHMep,
IPELOXPAHATL CcOJeHHe OTYPHH B 60YKax OT 3HM-
HEro MPOMOPaXKHBAHHA H OT BECEHHETO -nporpeBa-
Hus). [lyTeM JAONONHHTENALHOTO HaMOPaXKHBAHIA
JbJia CBEPXYy BOJOEMHOro Jibfia MOXHO CyL(ecT-
BEHHO MPOMJNHTbL NOAJNeRHOe Xxpasenue. [Ipu stom
TOMUHMHA HaMOPa)XKHBaeMOro Jibfia MOXeT OHTb
NPaKTHYECKH BO MHOrO pa3 GoJiblie TOMIHHK
€CTECTBEHHOro Jbja B BojoeMe. Eciii TakuMm ny-
TeM BHIMODO3HTb GOJBIIYIO 9acTh BOAW npyna (B
ycnoBusax CeBepa) # DO BO3MOXKHOCTH  YKDHTb

Jel TopGAHOA myJbnof, TO, OCYleCTBJAss LHP-

KyJSIHIO AeTOM MNOAJERHON BOAK TaK Ha3HBaes
MOro JBbIOIpYJHa-XOJOJZ0aKKyMyastopa [4, 7],

MOXHO HCIOJIb30BaThb ee AJA 3(hPeKTHBHOrO OX-

NaXJIeHHs NMHIIEeBLIX MPOAYKTOB, XPaHUHIL (PYK-
TOB H OBOWlef, a TakXKe KOHJEHCATOPOB XOJIO-
JHJAbHHX H TEMJIOSHEPreTHYECKHX = YCTaHOBOK B
MecinH MHKOBOfi Harpyskd. 3HMOR noaJeAHYIO
BOJAY MQXKHO HCIOJb30BaTh A TEIVIOHACOCHOTO

OTONJICHHSl OBOLIEXPAHHJHIL 33 CUET TeNJOTH
Jb006pa3oBanu .
B CHeXHHX TENJOH3OAMPOBAHHHX

6ypTax XpaHAT CBeXHe H KBallleHHe OBOILA,
COJICHHSI, CeJIbAH H XKHPH B Goukax. Hamopaxn-
BaHe JNeAssHHX o6oJdoueR TOMIHHOA
50 cM Ha cBekOJbHHX 6ypTax, yKpHBaeMHX 3a-
TeM TeNJOH3oJsuAeH, YIJHHAET CE30H caxapoBa-
penns Ha 1—2 wmec [23]. [IpocT ® yHmBepcasen
cnoco6 [7] 6yproBoro xpaHeHHs OBOLieli (mpono-
BOJILCTBEHHHX M KOPMOBHX). Ha nMmomankax
H3 Mep3Joro FrpyHTa, HaAMOpOXEH-
HOro JAbja HJH
cuera (romuuHa caos 1—1,5 M), ykpuBaemmuix
TEMJION30/IsAHel H3 ONHJOK HJH TOpGa (TOJIM-
Ha caos 50 cM), B XONNOZHABHEKA X-CKJ a-
Lax H3 Jbaa [28] xpansT npoaykTH npr —0,5--
+—1°C ® Gosiee HH3KHX TeMnepaTypax H OTHO-
CHTeJIbHOM, B/1aXKHOCTH BO3Ayxa 96—98% (ycyu-
Ka IIpH STOM MHHHMaJIbHA).

TIprMeHenne JMleffAHHX CKJIaZ0B OCHOBAHO Ha
KOMOHAHPOBAaHHOM MHCMOJB3OBaHHH  JbAa Kak
CTPOHTE/BHOTO MAaTepHalla B aKKYMyJAsSTOpPa Xo-
J04a. OCHOBHHE NOKAa3aTeNH JeJSHHX XOJOIH/b-
HHKOB NPHBEJeHH B Tabx V—3.

JlensinOfi XOJOMHIBHHK BMECTHMOCTBIO 250 T
(prc. V—3) mnpexcraBasier co60fi TEMIOH30JHPO-
BaHHBIl ONHJKAMH HJIH TOPQOM (TOJUIMHA CJA0S
1 M) nefsmofi MacCHB, MIOMMAfb OCHOBAHHS KO-
Toporo 24X49 M, a BHcoTa 6,2 M. Bayrpn mamo-
POKEHHOTO TO CHeMHOA JepeBSHHOA onany6xe
JIeSIHOTO0 MaccHBa [pefyCMOTPEHH KOPHAOD R
12 orcekoB — KaMep AJisi- NPOAYKTOB. Y BXonia B
XOJIOAWIBHHK pacrnofoxer taMbyp, a B Tambype

- H KamMepaX YCTaHOBJEHH Y CTeH pelleTyaThie

yTpaM6OoBaHHOTO.

Ta6asnma V—3
Xapaxmepucmuxu 1edAHNE X0A00UAGHUKOS

Yeaosnas Bayrper- | O6bem O6hem mpachm-
BMECTHMOCTb,| H&S IJO- JbRa, M® | HOW Terwiou3o-
T wans, M2 JsEd, MY
20 30 360 160
60 145 1910 1022
100 198 2367 1351
250 572 4368 1598
500 1068 6883 2620

JbJOKAPMaHH HJs JIETHErO OXJIaXKJAEHHS JbAOCO-
JSHOH cMechio. CTOMMOCTb TaKOro XOJOAHJbUMKA,
no kpadued mepe, B 10 pa3 Memblle, yeM 064~
HOrO XOJIOAMJbHHKA € MAalIMHHHM OXJaXKJeHHEM.
OnHEM H3 NpeEMymeCTs JEASHHX XOJOJHJAbHH-
KOB SAIBJISIETCH MX HEropodecTb (HPA HCNOJbL3OBa-
HHH KHPNHYHOTO TaMOypa W ULIAKOBOH TelJOH30-
Asuuu). Jibxoconssoe oxJAaxKAeHHe, KOTOpoe Cay-
KHT B OCHOBHOM /ISl IOKPHTHS BHYTPEHHHX Tell-
JIOIPHTOKOB XOJIOJAHJIbHHKA, HEOOXOAHMO, N0 H03-
MOXHOCTR, 3aMeHsATh MamwHHAKIM. Ha Cepepe yxke
MHOTO JIET C YCneXOM SKCNJIYyaTHPYIOTCA MaLIMA-
HBE Jie[siHHe XOJOIMJIbHHKH C 3HMHefl X0/M0g0-
3apAAKOA BMeCTHMOCTbIO X0 1000 T MOpOKeHHX
nponyktoB. IlpomopaxuBaemas B 3TOM Ciydae
TeIVIOH30JISAHS NPelOTBpallaeT JeTHee TasHHE
JAbJa,

Ha CeBepe sKOHOMHUHO TakXe HCHOAbIOBA-
HHe NOJ3eMHBIX XOJMOAAJNbHAKOB A3 M D 3-
JOr0o FPYHTAa, B YaCTHOCTH JbIOMEp3JOTHHX
XOJIONMNbHHKOB B pafioOHaX BEYHOH MEP3JIOTH,
T'pyur, samepsatommfi 3uMO#, He yCneBaeT OTTa-
fITb 33 JIETO OIPH COGMIOAEHHH YCAOBHSA AnZ[0n]>
> AgX8g, rae I8y B 205 -— MOpPO3HHE H 6e3MO-
posHHe rpagyco-4acH rofa; Ax H A6 — COOTBET-
CTBYIOmIHEe  KO3pDHUHEHTH  TEMJIONPOBOAHOCTH
rpyara. IIpr Tensiomsossiuum rpyHra setoM ero
X0JI0J MOXeT OHTb HHOTJA HCNOJb30BaH H BHE
paiioHoB BeuHofi mepanoTH. [as yBeauuenust 3¢-
(DEKTHBHOCTH HACMOJB30BaHHsl XOJOAA MaJjOBIAXK-
HOro IPYHTa €ro MOXHO MOJBEPraTh pHIXJICHHIO
B3pHBAMH H NpPONHTKE BOJOA MM  paccniIaMH
[4], TEMIEPAaTypH 3aMEP3aHHs KOTOPHX —11°C
(KCI) u —21°C (NaCl).

BesMamsHHBA XOJNOZMJBHUK H3  Mep3JOro
rpyura (pac. V—4) co CKJaACKOA m/oMazbio
400 M? MoXer 06eCmeuHTb 9epes HECKOJbKO JIET
3apAJKH XOJIOJOM TeMIepaTypy JeToM OKOJO
—10+—15°C [15]. [TpEMEHAIOT XONOMHJABLHAKH H3
Mep3Jioro FPYHTa u € MAMHHHEIM OXJaXJAeRHeM.
YcoBepuleACTBOBAHHHA XOJOJHJBHAK H3 MEP3Jo-
ro rpysra smecTHMocTbio 500 T, coopyxaeMuil Ha
H30TepMHUecKoR riyGrHe oKojo 10 M, moxer
o6ecnegats Temnepatypy —15+-—20°C npu - na-
JIHYMH TEIJIOBHX TPYO HJAMA CneuHaJbHON  3Jek-
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Puc. V—3. Jleassoll XoJ044bHAK:

{1 —~ nedsHOR MacCHB; 2 — TeNJOHIONALHSA; I — SeMAsIHan
Hoe orpaxicHde; 6 — raMGyp

TPOBEHTHARLUHOHHOA 3apsiKA XOJOZOM, 3 TaKke
XOJMOAUALHOA MAIUHHH — XOJOAONpPOH3BOAUTAbHO-
CTbI0 mPH CTaHEAPTHHX ycaosusx 11 xBr (4]
Takofi XOJOHJBHHK TPe6YET MHHHMAJLHOrO, KO-
JIHYeCTBA CTPOHTEJbHHX MATEPHA/NOB H SHEPrHA H
OGXONATCA B HECKOJIbKO Pa3 HelueBje OOHUYHHX
dazeMHHX X0JIOAU/IbHHKOB.

Hapsiy ¢ NeAsHNME @ JLAOMEP3NOTHHIMH XO-
JAOAHNBHHKAME HCHOJB3YIOT ¥ OOHYHHWE Je A H H-
ku-norpe6a, abACHPHTraTOPH H AbLAO-
GYyHTH-XONOAOTEeREPATOPH (BHAas0-
mue «jaefsiHyio» BOAy, TemnepaTypa KOTOPOH
0,6~—1°C). Tlpumenenne JabAO6yHTa-XOMONOTEHE-
paropa [7], kak ¥ ONACAaHHOTO EBHile JbAONPYAA-
XOJI0J0aKKYMYyJIATOPa, OO3BOJAET ABTOMATH3ADO-
BaTh mpouecc noaydenus Jgeasnofi soaun. JIbao-
_ Gynt-x0a0n0renepatop (pac. V—5) upoussonu-

HachHiflb; 4 — KapMaHn JJAs Jblla ¢ COJbIO; 5 — nepessn-

TeabHocToi0 fo 100 kBt [10] npeanasmagsen mas
CHaOXeHus JeASHOAW BOJOA HH3OBBIX MOJIOKO-
NpUEeMHHX MYHKTOB, paccuuTadHHX #a 10 T MoJo-
ka B cyTkH. JIbnobydr o6vemom 1000 M® uamo-
paxuBaercss SHMOH Ha GeTOHHOH OJ/OwWafKe ¢
6opramn 14X20 m. [Nromazka ocHauleHa cHCTe-
MOH Tpy60npoBOROB, rpaBUfiHHIM (GHJALTPOM OT
ONH/IOK H NPHAMKOM Ans BoXW. Hacoe ans ump-
KYJASALHA BOAM B JIeTHEE BpeMsi MeXAY OCHOBa-
HHEM TeMJIOH30JHPOBABHONO JbJAOGYHTa U MOJO-
KOOXJaJHTE/IAMA pa3Memiaercs pAAOM C HUMH,
[o npoH3BOACTBEHHWM HCNHTAHHAM ODPIKTHYEC-
KHii K03 (HIHEHT TEMJOOTAAYR OT BOAH TeMle:
patypoit 2—3°C K JbAOGYHTY COCTaBJISIET OKOJO
120 B1/(m2.K). .
Heo6xonumuf o6beM JbAa B JbAOGYHTE-X0-
JIOLOTeHepaTOpe BABOe MeHblle OGWYHOro, 4 ka-
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Puc. V—4.. Xos0AuabHEK B3 MepsJoro rpyHTa

nWBAJbHHE 3aTPaTH Ha 35% Membile, 4eM mpm
HCIOJIb30BaHUH XOJIOZHJbHOR MalMHH. JIbROGYH-
TH HAaMODaXHBalOT MNOCPEACTBOM GPH3raJbHHX
YCTaHOBOK KaK CbEMHOTO, TaK H CTalHOHAPHOFO
tuna. Takue JbAOGYHTH-X0JOAOreHEPATOPH HpH-
FOAHB TaKke MJIf OXJaXKJeHHA KOHAEHCATOPOB
XOJIOAAMLHLIX MAllHA B MeCsll MHKOBOH HAarpyskH,
a Takxe AN THADOOXJaXKIeHAS NTHHH, PHOH,
OpyKTOB M OBOmENA H KOHIHIHOHHPOBAHHA BO3-
ILyxa Ha ¢epmax. Ha3BecreH omHT oOxJaxIeHAS
BOZOA OT JbfOOYyHTa H KOHAEHCATOPOB lapa
Ha 3JIeKTPOCTAHIHA,

FmapoMexaRH3HpOBAaHHOE NOJyYeHHE H XOJO-
LWJIbHOE HCIOJNb30BAHHE €CTECTBEHHOr0 Jbja B
XOJIONHOA 30HE HETPYHNOEMKO H CBSi3aHO C [1OT-
pebiennem Ha  kaxiaue 100 The. kX xoaoaa
Toapko 0,33 M® Boaw -# 1500 K[k sneKkTposHEp-

s

NN

7

THH, 9TO BO MHOTO pa3 MeHblle, YeM B - cayudae
NPHMEHeHHS] XOJIONHJIbHOA MaLIMHBI

NPONU3BOACTBO
UCKYCCTBEHHOI'O JIbJA

Jns mpoH3BOACTBA HCKYCCTBEHHOTO JbJa HCe
DOJIB3YIOT AbJOTEHEPaTOPHL

JIbjioreHepaTOphi  H3rOTOBJASIOT B OCHOBHOM
crefyoiiye BHAH JAbja IJf OHIIEBHX B TEXHH-
4eCKHX ueaedi: 6JounHfi, TpyGuarTo-6/0uHLA B
CHEXHOGAOUHHNA Jef; QMATHHA W TPy6YaTo-NJHAT-

HHA Jled; wmajoraGapHTHHE Jeg — APOGAEHHA
KYCKOBOA H NJIaCTHHYaTHA, TPyGuarThii B  CKOp-
JAynHHf, GPUKeTHHN, KyOHKOBME, paccHmHOR

Jen—meaKoapoberbi (A3MeabueHHH KO CHero-
06pasHOfi MacCCH HJH FpaHyJ), YemyHyarTwif, CHes
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Prc. V—5. JIbnoGyusr-xonoaoreHeparop:

] — GeToHHa® HAW [AUHOOWTASA OJOMIAAKA C GOPTAMH; 2 — nepdopHpoBaRHas Tpy6a;
4 — rpaseRenfl GAnNLTP; 5 ~— pewerka B MOPOXKEK; 6 — NEPENHB; 7 — MOJOKOOX/A3LUTENb;

rareneM; 9 — BOAOCHYCKHON BEHTHML

XKHHA (OyTeM npeccoBaHHA MOMKeT OHTh NpeBpa-
imeH B OpHKeTHHA A CHEXHOGAOWHHE JeJ).

JlLaoresepaTopy  KJaCCHOHUAPYIOT Kak [0
BHAAM, COCTaBY ¥ HA3HAYEHHIO BHPabGaTHBaeMOro
JAbA8, T&K B 00 cNoco6aM H HCTOYHAKAM OXJax-
AedHs # KodHCTPYKOWsM. JIpxoremepatopu 6HBa-
10T 0EepHOJHYECKOTO ¥ HENPepHBROTO HAEACTBHA C
OTTaHBAHHEM H MeXaHHYECKHM OTHEefeHHeM AbJa.
Kpome toro, abforesepatops noApasAensioTcs
H2 HeaBTOHOMHHE (C UEHTP2JH30BAHHHIM OXJAaX-
JeHHEM DPACCOJIAMH H HeNnoCPeACTBEHHHM, Ro- Gec-
KOHTAaKTHHM OXAAaX[ACHHEM XOJOJHNbHHIMH areH-
TaMH), aBTOHOMHHE (B YaCTHOCTH, arperaTtabie)
ABTOMATH3HPOBAHHNE JAbJAOTEHEPaTOPH Heocpes-
CTBEHHOIO OXJaXJeHAs ¢ KOMNpPeCCOPHLMH, ab-
COPONHOHHEIMH, BOASHHIMA [aPO3KEKTOPHHMH H
TEPMO3NEKTPHICCKHMH XOMOAMILHHMA MAaIIHHAMH.

JIbnorenepaTopH pasfeAsioT 00 NPOR3BOAH-
TeJLHOCTH Ha Goabmme (1000 kr/u u GoJee),
cpeanne (or 100 mo 1000 kr/z), maname (or 10
ao 100 kr/a), wmeaxwe (MeHee 10 krfs), B
TOM 4YHCJAE JbAOTEHEPATOPH CO BCTPOEHHEIMH
JbAOXPAHKAULIAMH H  MHHH-JIBJICTEHEPaTOPH
(<1 Ekr/4) o6HUHO B cOCTaBe JOMAIIHHX XOJIO-
LDHABHUKCS,

TensosunepreTueckass XapaKTepPRCTAKA JbjO-
rexepatopos. [lns TensosHepreTAyeckod XapakTe-
PHCTHKH JALJOreHepPaTOPOB NPHAMEHAIOT = CJAEAYIO-
iiHe DOKa3aTesH:

1) xos¢pduumeHT NONE3HOrO  AEACTBHS, YYHTH-
Baomui pabory kommpeccopa (Nx) m  pabory
nonoasuteasioro oGopyaoBanus Ng,

3 — ouepranEa AbLOGYHTa;
8 — HacoC ¢ 9NEKTPOABH-

12=JJ!/(NR+NIL)’

rae Iz — SHTa/BNHA NOJYYEHHOro Jbia (mo moc-
Tynajomeh BoZe);
2) ynenbHas 3artpara  smeprun (B KIX) na
noxydenne 1 'kr (uas 1 T) abga
n= (Nx+ Ny)/Gy,

rae Gx - macca noayyeHHoro Jbja. Jlas uponus-
BOACTBEHHHX JIbOTEHEPATOPOB NPR TeMiuepaType
BoH 15°C B CTaHAapPTHOM peXHME B 33aBHCHMOC-
TH OT CHCTeMH H UPOH3BOAHTENbHOCTH NPaKTHHe-
?me 3HaYeHHA n  coctaBasior 145—290 xJx/
Kr,

3) yaenbEHE oTBOR TemnoTH (B KJIX)
nonysenud 1 Kr apjaa

9n =iz~ Zqy,

rle ip — 3HTa’pmuA 1 KT NOJYYEHHOTO JbAa OT-
HOCHTEJIbHO NOCTYNalomWe# BOLB; Zga — CyMMa
YAeNbHHX NPHTOKOB TENJIOTH: MPH OTAENeHHH
JAbJia; OT BHeIIHeA CPelbl; 32 CUET TeNnJIOBHIAEJC-
Hufl, HampuMep OT Hacoca s LHPKYJAAUHH BO-
Aul. TennompHTOKM npH OTHENEHHH JbAa YWHTH-
BAIOT TasHHE YaCTH JbJa H OXJAaXKIEHHE JIbJO-
o6pasymomell CHCTEMH.

JA%  DpOH3BOACTBEHHHIX

npa

JIbJIOTeHEPATOPOB

'OOHYHO a=460--840 xJIx/kr, 9TO 1pd THNHU-

aof sHTaIbNHH JbK3 {x=415 kJIX/Rr cooTBerecr-
Bye'r9 K03 }URKERTY  HCNOJb3OBAHHA In/Gz=
=0,9+0,5;

4) ygmenpHas NPOHSBOAUTEJNBHOCTb JIbAOTEHe-
paropa ga [ kr/(M%.4-°C)] \
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rie¢ Ga — NPOU3BOAHTEABHOCTh JIbJOICHEpaTOpa
XKeJlaTelbHO NpH Temnepatype Boad 15°C B cran-
IapTHOM peinMe; f— mJaomajb NOBEPXHOCTH HC-
napgrens; T— BpeMd; At — TeMnepaTypHHHA Ha-
aop;

CHuXKeHHe TeMnepaTypH BOXH, HAylleA Ha
‘NPHrOTOBJIEHHE JbJA, YJAYYllaeT XapPaKTEPHCTHKH
Jbjoresepatopa [8]: cumxkenue fp ¢ 25 o 10°C
NPHBOAHT K NOBHIICHHIO NPOH3BOAHTENbHOCTH
apporesepatopa OJI-25 Ha 30% H yMeHblLICHHIO
ero ssepronortpeGienuss Ha 15%. Ha roxHEx
JbJ03aBOJaX IeJaecoo6pa3Ho NpeABAPHTE/bHO OX-
JaXAaTh BOAY C NOMOMIBIO YHHBEPCAJbHHX BOJO-
OXJIaXAAIONIHX MallHH NPH NOBHIUEHHOA TeMIle-
paType KHIEHHSI XOJOJHJIbHONO areHTa.

Texuoaorus npoussoacrsa anaa. Ilo cocrasy
UCXOOHOTO  CHIpbfi — BOJAH — HCKYCCTBEHHHH
Jef MoxeT GHTb moJpasielieH Ha CJAENYIOlIHE BH-
JH: Jel H3 HpecHof BoAn (CHpOM, KHISYEHOI,
IHCTH/VIHDOBAHHOM); JieX H3 MOPCKOH BOAM H
paccosioB (BOXHBIX pacTBOpOB coJdeh); JeL U3
BOAH C aHTHCENTHKaMH H aHTHOHOTHKamu. Tpe-
GoBanus, npexbsBasemble B CoBerckoM Coiose
K HCTOYHHKaM BOAB AJs XO3JHCTBEHHO-OHTOBHX
ueneft, B obmeM Buae peraaMentupyiorcs ['OCT
2761-—~57 «HCTOUHHKH LEHTPANH30BAHHOTO XO-
3AHCTBEHHO-NMUTHEBOrO BOJOCHaGxkeHHs». HopMu

KayecTBa BOJONPOBOAHOH BOJAH ONPEREASIOTCS |

[OCT 2874--73 «Boza nuTheBasi».

IlpoapayHOCTh JbJla MOXKET SBJATbCA OTJHYH-
TeJbHRIM MPU3HAKOM MHUIEBOTO HCKYCCTBEHHOIO
JbAa, €CJH TajJadg BOJAa OT HEro COOTBETCTBYET
FOCT 2874—73. - )KenaTelbHO HCHOJMbL30BATh
npo3paunblit Jef HpH ynorpebieHHH B NHILY, B
MEeQHIKHE U XHMHH, a TakXe B DHGHOH NPOMHUI-
JEHHOCTH 4 KOJGacHOM NpOH3BOACTBE, TaK Kak
OH MaJio CMep3aeTcs B KyCKH H IIOCJAe TasiHHA
He jaeT COJIEBOTO OCTaTKa. Jlef H3 MUTHEBOH BO-
JOTIPOBOAHOH BOJH H3TOTOBJSAIOT MATOBHIM ILJIOT-
noctbio 890—900 kxr/mM® ¥ NpPO3payHLIM MJOTHO-
ctei0 910—917 kr/M® npu TeMmepatypax or —8
no — 25°C. MaroBblfi HenpospadHHAl JIEX HMeeT
Geanft user. Has nonyuenns H3 OGBIYHON BOJO-
NPOBOAHOR BOAL MPO3PayHOro JbJa BOAY HeoO-
XOAUMO TiepeMelIHBaTh, HaNpPHMEp, NMPoAyBas ue-
pe3 Hee BO3IYX.

IIpu pH>7 u npeobrananuu B BOAE YIJIEKHC-
JBIX COoJieff KaJbUUsS ¥ MarHusi H OCOGEHHO HAaT-
pus GJIOYHHHA JeJ NOJyyaercsi XPYNKHM, H TOTO-
My ero >XeJaTeJbHO HaMopaxuBaTh npH —8°C
orrausath npu 20°C BMecTOo OGHIYHHIX TeMIepa-
Typ —10 u 35°C. Tlpu ucnonb3éBaHuM XKecTKOR
BOJBl C MOBHILEHHHIM COJEp:KaHueM NpHMecef, B
YaCTHOCTH XKeJse3a, MaccoBasi A0Js KOTOporo §o-
aee 0,04 Mr/a, u okucaseMocThio Gosee 3 Mr
Oq/1 HenpepHBHYI0 BOAONOATOTOBKY MOXKHO OCY-
HIeCTBJAATb TOCPEACTBOM HOHOOGMEHHHIX YCTaHO-
BOK HJIH NECOYHHX (HJABTPOB C GaykaMu JAad

KBaclleBaHHsd, yMArdaonero soiy # olecneds-
BAIOLIEro KOaryJslHI0O OpraHH4ecKHX npuMeceR
# ofesxkene3uBanue,

Paspemennnift [occannncnekuned CCCP pas
NPHMEHEHHS CO JIbJOM B PHOGHON NPOMHILIJIEHHOC-
TH aHTHOHOTHK GHOMMIHH (XJIOPTETPALHKJIHH)
Jo6aBasieTcss B BOAY C pacyeToM COZEpxailds
5 r 6uoMHUHHA Ha | T JbJa, YTO YHJIHHSET CPOK
XpaHeHHs PHOH Bo Jbay [7]. TIpuMeHsoT HHOTAA
TaKXe JIeJ, C aHTHCeNTHKAMH, B YaCTHOCTH u3
BOJb, 06paGOTAHHON XJIODOM H cepe0psAHBIM mec-
koM. Bo H36Gexxanne KOHUEHTPHDOBaHHsI BBOJH-
MbIX NpHMecell H 1O ADYTHM NpPHYHHAM STI\BHAH
Jbjla H 0COOGeHHO COJIeHHH (MODCKOH g paccoJib-
HHIH) Jej 1e/ecoo6pasHO H3TOTOBJAATbL B HHTEH-
CHBHHX (CKpPeGKOBHX) JIbJOreHepaTopax C TOH-
KOCJIOHHBIM HaMOpaXHBaHHEM.

JIbporenepaTopni 6409HOr0 H INIHTHOTO JbJd,
JIpgoreHepatops OJOYHOTO JbAa MOryT GHITh
paccoJbHHMH JHG0 HEnmoCPeNCTBEHHOTO OXJaXK-
JeHus. .

Pacoosibhble JbJOreHepaTopu 6J04-
HOTO JAbJa HAaxXGHAT LIHPOKOe NPHMEHEHHe
(oznako B mocsieJHee BpPeMs YacCTHYHO BHITECHS-
10TCSl JIbJOreHepaTopaMH HeNoCPeACTBEHHOTO OX-
NaxheHns), PaccojibHuie JbJOTeHepaTOPH NpaK-
THYecKH O0eCle4YHBajoT IPOH3BOACTBO MATOBOTO
H NpO3pavHoro G6J/OYHOrO JbjAa NJIOTHOCTHIO OKO-
a0 900 u 917 xr/M3, ymo6HoOro A/ TPaHCMOPTH-
POBKH H JJHTEJLHOTO XpaHeHHS. BJounnifi Jen
MOXKeT XDAaHHTBHCH B JIOOBIX JbJOXPAHHJHINAX H
KaMepax XOJOIHJLHHKOB, 4TO OBBaeT OCOGEHHO
SKOHOMHYHO NPH KODOTKOM ce30He MNOTpeGJeHHs
Jbja B pafioHaX ¢ XOJOAHHM KiaumatoM. Kpatko-
BpeMeHHOe XpaHeHHe GJIOYHOrO Jbja BO3MOXKHO H
B CaMHX JbJOreHepaTopax. Takofl Jiex mpu He-
O06XOJHMOCTH MOXeT GHTb pa3gpo6JeH HJH
TOHKO M3MesJbYeH JO HacHnHof Maccw 500—
600 xr/m3 BJounH# JbJOreHEpaTOP C XOJOAHJIb-
HoH MammHOH (pHc. V—6), O6HUYHO HPOH3BOASA-
IIMA TeXHHYeCKHA MaTOBBI JieA B MNOJABHXKHBIX
JAbJ0GOpMax, COCTOHT B OCHOBHOM H3 TEIJIOH30-
JHPOBAHHOIO cTajbgoro Gaka ¢ 20%-HHM pacco-
aoM (HyO+4-NaCl), oxaaxkpgaeMeiM jo — 10°C
(—8-+—12°C) mocpexcTBOM BepTHKaJbHOTPYG-
HHX, KOXYXOTPYGHHX HJIH JHCTOTPYOHHIX HCHa-
pHTesielf, TeMmepaTypa KuUNEHHS aMMHaKa HJH
R22 B xotopmx cocraBaser okosio —15°C. bBak
OCHallleH MellaJKoH, - ofecmeyHBalolled JBHXKe-
Hue paccoja co ckopoctbio 0,1—0,2 M/c, Toska-
TeleM H ONpOKHJABBateJdeM Jbnodpopm. Kpanm
(nmu Teabdep) MOABONHT K HO3HPYIOLIEMY BOJMO-
HaNOJIHUTENIO TPYNNy OUMHKOBAHHHX JbROGOPM
B paMax H NOCJe HX 3aNOJIHeHHS BOROH omycKa-
er B 6aKk C paccoioM (XKesjaTeJbHas KHCJIOT-
HOoCTh paccoaa pH 7).

ITocne 3aMopaXKuBaHHA BOJH B HECKOJBKHX
HJIM BO BCeX rpynnax JbZoGopM OHH MepeHOCHAT-
csi B HarpeBaeMHi (HampHMep, TENAOOGMEHHUKOM
KOMIIpeccopa) BOJSHOM OTTaHBAaTeNb JibJa C TEM-
nepaTypoli o6bnuno He Bhime 30—40°C (Bo H3Ge-
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Puc. V—6. BiouHH JbIOreHEPATOP C DPACCOTBHHM OXN2XKICHHEM:

! — KoHZERCATOp; 2 — MEPEOXNAUTENb; 3 ~— OTACANTENb KBAKOCTH; 4 — paccoabHHRl 6aK; § — ucnapuresu: 6 - TOJ-
Karenb JabAodopM; 7 — pacconbnas Mellajka; & — BOAOHANONHUTENb; 9 — aAblodopMa; 10 — ONPOKHALBATENb AbAO-

dopM; 1! — oTTaHBaTelNh;

XaHde pacTpeckusauus Japfa). [Haxee abgpodop-
Mp TOCPEACTBOM KPaHa H ONPOKHAMWBaTENd OC-
BOBOKAAIOTCS OTO JIbAA.

Y Hac # 3a pyGexkoM 43CTO HCMOMBL3YIOT pac-
coJibHBlE OM09HBIe JIBNOTEHEPATOPH AJS  JIbJO-
¢dopm, paccuntannbix Ha 12,5 u 25 kr. Texunue-
CKHe MOKa3aTeNd TAKHX JibJOreHepaTOpOB npHBE-
JieBH B Taba. V—4.

YieapHni# OTBOX TENNOTH HPAKTHYECKH MO-
Xer H3MeHsThesl OoT 525 n0 585 kI x/Kr.

THnopasMeps COBETCKHX GJOYHHIX JIbIOTeHE-
PaTopoB ¢ Jbio)OpPMaMH, DPAaCCUHTAHHHMHA Ha
12,6 u 25 Kr JbAa, npuBefeRH B Taba, V—3.

Bucora 6axoB mngorenepartopos  JII-1,5—
JIT-20 cocrasaser or 2295 no 2445 mm.

Boabmne vibporenepatopn
socreio 90 T/cyT ® GoJee), , INHPOKO npHMEHse-
Mbie Ha XKeJe3HHX JAOporax, B XHMHYecko H
pubHoil npomunuwiernoctn CCCP, obugno cpab-
WAOTCSH JAbA0GOPMAMH, PACCUATAHHBIMH Ha 25 n
50 kr sbna. ITopoGubie JbROréHepaToOpH, HO C

12 — npgockar; [3 — noAbeMHBI KpaH; 4 — XoNOAAABER KOMpeccop

Ta6bnnua V-4
Xapaxmepucmuku paccorvtvix A6002eHepamopos

Motpe6uas

(IIpOH3BOAUTEND- .

T pousso- HomHHaJIBHas Maeca
AUTE - XOJIOAONPOK3- | MOIHOCTD YCTaHOBKY,
HOCTB, BORHTENABPHOCTL | NpHBOAA, . T

T/CyT I pu CTanzapT- kBT

HHIX YCJOBHAX,
KBT
4 26 15 9
10 62 33 19
25 151 67 36

40 240 103 59

Bogoft, Gap6oTupyemoi B KPYUHHX abzodopMax,

HCHOMBL3YIOTCS HapARY C JbJOreHepaTopaM@ JApY-
rax TanoB B 3anaxsoii Espone © ocobenno B
CHIA nas MaccoBoro MpOH3BOACTBA UPO3PAYHO-
ro Jbaa.
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Tunopassmepst paccossHux. Ado2eRepamopos

Tal8auna V-5

Tnn’au,ore- Yueso ToBe pxEOCTB H auna {llapeaa Macca Jabaorene-
HepaTopa®* mbRodopm MCapHTeAd, 6aKa, NM Gaxa, MM patopa (Ge3 xono-
) JIUABHON MAIWHEB) .
Kr
JIr-1,5 120y Ilo 10 5160 2592 5435
Jir-3 2401 12,5 kr 20 6023 3540 8935
JIT-6 4801 BOAW 40 9433 3540 14603
Jir-10 800 60 12605 4080 21248
JIr-20 800 Tlo 80 13250 5534 33433
25 Kr

sl ludpa—eguHOBpEMEHHAR FATPY3Ka (B T) JbJOreREPaTOPa BOXOH.

B Coserckom Cotose
CTaMbHHE OIHHKOBAHHLIE

06HTHO

1100 MM u uMelolgHe HaKJOH rpanelt 1,5%:

nas 12,5 Kr Apga — C BepXHHM CEueHHEM

NPHMEHSIOT
AbIOPOPMH  ANHHOH

paamepaMa 110X190 MM (IPOZOIKHTENBHOCTD
JbjeoGpasoBanus npy —8 <+ —I10°C cocrasas-

€T OKOJIO 8 u);

pas 25 Xr Jjbja —— ¢ BePXHHM CeuyeHHeM pa3-
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Puc. V—7. HoMmorpaMMa  Asis pacyeTa BPeMeHH HAMODaXKHBAHHS JeNSHHX GJOKOB H IUIHT:

T — BpeMsi HaMOpaXuBaHAY JbAa, 4; by — TONUIKHA .clos JbAA, CM; by — WIMpHHA CclO% AbAA, CM; 1 — COOTHOIMEHHE
TONHHB H IIHPHHB CJOS JIbAA; Gy ~— KO3IQOHIMERT TEMJIOOTRAAYH K  XOJAOAHJILHOMY

B1/(M2-K); ¢— TemnepaTypa XOJIOAMJIBHOIO areHTa (xjaafoHocHTens), °C; tn—:renne'pa-rypa BoAn, °C
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Prc. V—8. Tpy6uato-Giounsii Jabgorénepatop TBJI-100. ¢ HemOCDeACTBEHHHM OXJaiKIeRHEM:

! — HCmapHTenb; 2 — pecAsep; 3 — BOAAHONA Gak; 4 — TEPMOPEryJHPYIOWIHI' BEHTHAD, § — KOMTIPECCOPHO-KOHAEHCATOP-
HBIY arperat;. 6 — 5/JI€KTPOTalb; 7 — 3MeKTPOrpenka; 8 — remnoo6Mennnk; CBP-6—CBP-12 — coleHOHAHble BeHTHAR

mepamu 1300260 MM (IIPOAOMKHTENBHOCTD b0~
obpasoBanna 12 4). 3a pyGexxomM OGHUYHO NpH-
MEHSIOT JbAO(GOPME € CcedeHHEM pasMepaMu
190XX190 MM (mpOJOJIKHTENLHOCTh AbIOO6DPAs30-
BanuA 14 u);

s 50 Kr JbJa — ¢ BEDXHHM CEueHHEeM pas-
mMepamMH 190380 MM  (HPOLOIKHTENBHOCTH
abpoobpasosanus 16 u). [awHa Jab106J0KOB, CO-
OTBETCTBYIOLIHX Jbaodopmam, okoso 1000 MM, a
JAmiHa abgodopM 1120 MM,

HemocTaTkaMy OMHCAHHHIX  JbIOTEHEPATOPOB
ABJSIOTCA NPHMeHEHHe NPOMEXYTOYHOIo XJaj0-
HOCHTEN H HaJHYHEe BHHHMAeMBIX JbIOMOPM.

3a py6exoM B pHOGHOM NPOMBILLJIEHHOCTH
NPUMERAIOT  Takke  Oe3paccombHble  MJHT-
HHEe NbJAOTeHepPAaTODPH NOIPYKHOTO TH-
na ¢ obopynosamveM njsi Gap0oTaxa BOJBL
B HHX npospauHble JeEASIHEIE IJHTH Maccofi 4—
5 T B rommuroR 20—30 cm HaMep3alOT B KeJe-
306eTOHHOM 0GaKe C BOJOH B TeyeHHe 2—3 cyT
Ha JIHCTOTPYGHHIX NaHeNAfX, OXJaXKJaeMLIX Heno-
CPeICTBEHHO XOJONMJbHEIM areHToM. Ilocse ot-
TaHBAHHSA TOPSYHM MapOM XOJOIUALAOTO areHTa
TJMTH BHIHAMAIOT (32 3apaHee BMODOXKeHHHe B
NJAATH IITaHr#) #3 6aKa H HOZAOT B JBAOPA3-

IeNOYHYI0 MaIlHHY. Y HAC H3BeCTHH IIHTHE
JIbJOTEHEPATOPH OpOCHTENbHOro THNa [3] u mo-
TPyXHble NaHEeJbHO-IVIHTHBE JeASHHE X0J0A0aK-
KyMyJATOPH.  IIpoJomKHuTeIbHOCT HaMOpaKi-
BaHHA CIVIOUWIHHX JeIAHBX 6JIOKOB M IJHT MO-
®eT OHITb BHUHC/ACHA NO TpHBEIEHHOR paHee
(cM. c. 100) ymuBepcaibHOil (opMyJe HIH TpH-
O/IH3HTE/bHO — ONpefieNieHa 0O  HOMOTpaMMe
(puc. V7).

3HauuTeNbHO 2()(bEKTHBHEE NMpHMEHeHHe Gese
PaccoJbHHX JIbAOT€HePaTOpOB  TPYy6YaTO-GI0UHO-
ro W TPyGHATO-MJHTHOTO JbAa. JleAaHHe 6:10KH
HaMOpa:KHBAlOTCA Ha My4yKax Tpy6 B 4—5 pas Gul-
ctpee o6muHoro. IIpn srom sen  ymemesasercs
npuMepHo Ha 20—30%. [las nosayuenus npos-
payHOro JbAa NPHMEHAIOT GapBoTHPOBaHHE BO-
IH. B Takux JapgoreHepatopax He TpeGyeTes uc-

. TOJIb30BaHHUA JIbAODOPM.

ABTOMaTH3UPOBAHHHI  JIBAOTENEPAaTOp TPy6-
"ato-6Jsouynoro apaa TBJI-100 (puc. V—8) mpo-
u3BoauTensHocToio 100 kr/a (2,4 T1/cyT) cocto-
UT H3 BOAsiHOro Gaka W Hcmapurens ¢ 96 nsoii-
HBEIMH TpyGamu juamerpom 20 MM (nJomafgs
nosepxrocT! 6,2 M?), oGbesUHEHHHBIMH B 6 nyy-
KoB (rpymn) mo-16 Tpy6 B kaxpom [5]. Ha kax-
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Puc. V—9. Koxyxorpy6urfi asporesepatop 3TJI-10 ¢ HemocpencTBeHHBIM OXJaXAeHHEM: '

1 — xononAAbRHA KOMEpeccop; 2 — KOHAeHcaTOp; 3 —— AHHEAHLIA pechsep;

4 — npeHaXHHA pecuBep; 5 — KOXKYXoO- -

TpyGHbie HCHAPATENR C AbAOPE3HLIMH H APYrHMH YcTpPoficTBaMBE (3 wT.); 6 — HAacoC AJS NHPKYJAAIHH BOAW uepes
ucnapaTean; 7 — gacoc (¢ SAEKTPOrPeNKOH) NS HHPKYAANHHE BOAKL o6orpeaa TPYGHHX pelleTOR HcOapHTenel

JoM myuke 3a 2 4 45 MHH HaMOpaXHBaeTcsl NpH
—15°C matoBHE Tpy6uathii JAbAOOJNOK pa3Mepa-
M 26032601040 mMm Maccoii 50 &r. Yckopen-
HOoe o6pasoBaHHe TPyGUaTHX JbAOGJOKOB 0Gyc-
JIOBJIEHO' OTHOCHTEJNbHO MAJOH TOJIOHHOR CJIOEB
3aMopax#Baemoll BoAH. [lo cHruany pene Bpe-
MeHH JbJOOJOKH OTTAaHBAIOTCS TFOPSYHMH NapaMu
xonopuabHoro arenra (R22) m BoiHMMatoTes H3
6aka NMOCPeACTBOM 3JeKTpoTand C rpefipepom.
Ilpu cnabom cMep3aHHH HIECTH JbIOGJIOKOB BMeC-
Te B OIMH IDY30BOH NMaKeT OH MOXKET GHTb BH-
HyT ©3 Gaka JbpBOreHepaTopa aBTONOTPY3YHKOM
¢ GOKOBBIMH 3axBaTaMH. JIbJOTeHepaTOP OXJaX-
JaeTcst OT KOMIIPECCOPHO-KOHAEHCATOPHOIO arpe-
rata  XOJOIOUPOHSBOMHTELHOCTHIO NpA  CTaH-
NapTHHX YCJOBHSIX OKoJsio 25 KBT.

Tlo pesyapraTaM ucnwTanui [5] yzensHoe mo--

TpeGiieHHe Xo0JoJa JbAOTEHEPATOPOM COCTABJAET
okono 860 kIx/Kkr, a 31ekTposHeprus — 340
kx/kr (3 HHX 290 kJXK/Kr B KOMIpeccope
TNpK TeMmepaType BOXH 20°C). KOHCTPYKTHBHO
npocrofi abgorereparop THJI-100 moxer G6uiTh
HCIOJIb30BAaH H B KadecTBe JeASHOTO a4KKyMyisi-
TOpa X0JI0J4a JIJIl HH30BHIX MODJIOYHHX MpeAlpHsi-

5—7909

Tuh. Moaucdukaunu Japgoresepatopa TBJI-100
(omHa M3 KOTOPHX PacCYMTaHa Ha NPOM3BOACTBO
Jbja B KoJmugecTBe 450 Kr/u) oTauyaiorcs B oOc-
HOBHOM MOOYepeJHHIM OTTaUBAHHEM OAHHX TPYyHN
JAbJO6J0OKOB 32 CYeT TemJOTH JbA006pa3oBaHus
IpYruX Ipymnn JbROGJOKOB, a TakXe KOHBeRep-
HOH BHEMKOH JbROG6JOKOB, BCIVIMBAIOIIKX MOC-
Je orraHsamud. KpoMe Tore, JbAoreHepartop
TBJ1-450 umeerT Hacoc AJS IHPKYJISAHOHMH  XOJQ-
JUJBHOTO areHTa,

Bce JbmoreHepaTOPH C Pa3BeTBJEHHON CHC-
TeMORl TPy6 HcmapuTesefi 0COGEHHO HYXKAAOTCA
B HaCOCHOH LHDKYJALHH XOJOAHJIBHOIO areHTa;
npH 3TOM TpefyeTcs HaJMUHE HPOCCEIbHHX a6

MJIH PEryJHDYIONIMX BeHTHJeR IJ7 paBHOMEPHO-

rO pacnpefelieHHs XOJOAHJbHOro arenta. Jas
yayuqllleHHss OTTAHBAHUSA JbJA KeJaTeJbHO NpPH-
MeHeHHe XOJOIHJBLHLHIX areHTOB ¢ GoJbumiofl Ten-
f?%?ﬁ KOHJEHCalluH, B YaCTHOCTH aMMHaKa H

Kpome onucanHhX 6e3pacCONbEHX  GAOYHBIX
JIbJOreHepPaTopOB, He HYXKAAIOIEHXCA B JAbAoGOp-
Max, U3BEeCTHH JOBOJIBHO MeTaJ/IOeMKHe JIbjore-
HepaTOpH HTaAbIHCKHX  ¢upM  «Camndu» u
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HENMOJBHXKHHMH JIbI0DOPMaMH,
CcHaOXXeHHHMH KpoMe py6allek pe6paMH HJH
HCIADHTEAbHHMH TPYOKaMH H  OXJaxJaeMbIMH
HENOCPEACTBEHHO XOJOAHALHBIM areHTOM.
JIbporeneparopsl TPy6UaATOro M MAACTHHYATO-

«bap6repus . ¢

ro abaa. Pasimdaior Tpy6uaThie (B 4aCTHOCTH,
KOXYXOTpyGHble W NOABECHHE) M  [aKeTHO-na-
HeNbHBE JbAOTeHepaTopH IJAA NOoAydenus TpyO-
44TQro M NJACTHHYATOrO JbJa. Takde JbJOreHe-
paTOPH OGHUHO BHNOJHAIT aBTOMATH3HPOBAH-
HBIMH, $e3PacCo/ibHbIMH, ODOCHTEJbHHMH, HHOIA2
OOTPYXKHHME,

IpenmyuecTsoM JbROreHEpaToOpos TPYGUATO-
r0 H MJIACTHHYATOrO JbJa SIBJIAETCS BLICOKAs IH-
THeHHYHOCTh IPOM3BOJCTBA FOTOBOIO K ymoTpe6-
JEeHHIO NHINEeBOro [PO3PadHOro JbAa B MEARHX
KYCKAX HacbimHOM Maccoli ot 400 zo 600 xr/md.
[To cpaBheHHIO ¢ pacCOJBHHMH JbAOTeHepaTopa-
M GIOYHOrO JbJia Y OPOCHTEJBHHIX JbJOreHepa-
" TOpPOB TPYGUATOro M MAACTHHYATOrO JbJA MEHbLIE
METaJ/I0eMKOCTh, OGWIHA PacXof SHEPTHH U 3a-
AHMaeMaa njomagb. HHTEHCHBHOCTH JIbA00G-
pasoBauust y Hux noytd B 10 pas Gounie, a ce-
GeCTOHMOCTb BHIPAGATHIBAEMOTO JbJa TPAMEPHO
ma 30—40% wmenbure. OpocHTeNbHHE JbIOTEHEPA~
TOPHl TPy64aToro H MJACTHHYATOrO JbJa Xapak-

TEPH3YIOTCH JOBOJBLHO GOJNBIIHM DACXOAOM XOJO- -

na (670—840 xJIXk/Kr) B CBSI3H C NEPHOAHYECKHM
warpeBanHeM ucmapatetefl. Ha-3a cpaBrurensho
GosbIoil MOBEPXHOCTH M MAaJIOR TOJLIMHK 0o6pa-
syiomerocst AbAa (obuigHo 5—25 MM) opocuTes-
@ble JbIOTeHEPaTOPH NAACTUHYATOrO W TpyGuaTo-
ro (B 9ACTHOCTH, CKODJYNHOIO) Jbia GOJiee HH-

Puc. V—10. TpySuarnil abpore-
HEpaTop ¢ ABYCTOPOWHNM RAMO-
paXcHBaHHeM JbAa

TEHCHBHHl, 4eM JbJOTeHepaTOpH TPyGuaTo-6i04-
HOTO JbAa (TOJMIIHHA JbAAa MeXAY TpyGamu 30—
40 mM), KpaTtHocTb UHPKYJSHHH BOAH B OPOCH-
TeJbHHX JbIOreHepaTopax cocranjser 30—40.
Tpy6uaTuifl 1ea — HITOTOBAAT B JbAO-
refepaTopax ¢ TPyGIaTHIMH HCHApHTENsMH (B 4ya-
CTHOCTH, KOXYXOTpyOHOro THIA), HanpuMmep B
JbJOreHepaTopax  [POH3BOJACTBA  HPEANPHATHS
<Hema» B I'IP y ¢upmu «Cran» s Llseunu.
KoxyxoTpy6umfi  awmoresepatop  31JI-10
(prac. V—9) HOMHHAMLHOH MPOU3BORATENLHOCTDIO
10 1/cyT cocTonT M3 Tpex BEPTHKAMLHHX TelAo-
H30JIUPOBAHHLIX KOKYXOTPYOHHX HcnapuTeseft
(B Kaxzom no 53 Tpy6u nuaMerpoM 51 MM M
nauHoR 2000 mm). Jlen, oGpasylommiics s opo-
IWaeMblx BOJOH Tpybax, OTTaHBAIOT TEM/AOHACOC-
HBIM METOJOM B KaKIOM HCHapHTele HOOYepex-.
HO, HCNOJb3YSl TEMAOTY JbROOGpasoBasus OT
ABYX Apyrax ucnapurtenefi. Hcmapurean pa-
60TalOT CO CABHIrOM BO BpeMEHH Ha OJHY TpeTh
U¥KAA, TPOAOJSKHTENBHOCTS KOTOPOTO 45 MHN,
OrrasgBume nefsdbie TPYGH BHYTPEHHHM JgHa:
meTpoM 10 MM H HapyXHEM 48 MM OHyCKalOTCH
Ha CNeUHaJbHHA CTOJ, Ile pacKaJuBalOTCA Bpa-
LAIUMHCA HOXaMH Ha KYCKH B BHMAe TPYGOK
HJH CKODJYNn AAuHOH oKoso 100 MM u Hacwhmmnof
Macco#t mpumepHo 500 kr/m3. Hamopaxupawme u
OTTaHBaHHE JbAA OCYIIECTBJAETCH HO KOMaHJe
pesie BPEMEHH AMMHMAYHEIM XOJNOMHJBHHIM KOMII®
PeccopoM - XOJIOAONPOUIBOAMTE/BHOCTBIO  NPH
CTaHAAPTHHX yCaoBHAX okono 87 kBr. . [lo pe-
syabratTaM Hcnetamdi  [1] mpm  temneparypax
KHMEHWST ¥ KOHAGHCAUHH aMMHaka oOKogo -—15
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A 20°C u Ttemmeparype soas 10°C mpomssoan-
TeNbROCTE JbJOTEHEpaTopa cocrasiser 420 xrfy,
potpe6aenne xoaoxa — 780 kIK/Kr, a pacxox
snekTpoaneprun — 230 KILK/KT.

KoxyxoTpy6Hhle AbJOreHepaTopH, mpuMens-
emble B CIIA u 3amagnos EBpone, HMelOT mcma-
puteny u3 TPy6 AnmHOA A0 6-—7 M; MPOH3BOAH-
TeJBHOCTh HX jocturaer 60 t/cyr # GoJee Ha
OLHH HcnapuTenb. JlJsi yMeHbLIeHHS aMMHAKOeM-
KOCTH KOXYXOTPYGHHX HCHapHTeJet B HHX pas-
MEIAIOT PHITECHHTE/H, B HEASX CHHXKERHS NOTeph
fpH OTTAHBAHWH IJIHHHHIX OHJHHADOB Jbja TPY-
6n kKaau6pylor. B 10XHHX CTpaHax BHCOKHE KO-
KyXoTpyGHble JbJOreHepaTOpH pacnosarainrcs
OO OTKPHITBIM HEGOM.

B omuimuse OT KOXYXOTPYOHHX B NONBECHHX
(MHOTZa OTKPHTHX) TPYyOUATHX JbJOreHepaTopax
TPyOuaTHi (CKOPJYNHHI) Jei HaMOpaKHBaeTcs
CHaPYXKH WAM BHYTPE ABOAHHX BHCALIMX TPY6 —
B OJHOCTOPOHHHX BapHaHTaX HJH CHapyXu H
BHYTPH HBOMHHX TPy6 — B ABYCTOPOHHEM BapH-
ante. B CCCP TpyGuarHe JibJofeHepaTopsl OfHO-
CTOPOHHEr0  HAPYXKHOTO  JIbIOHAMOpaKHBAHUA
NPUMEHSIIOT B BHJAE MaJHX arperaTeHuX JbAoreHe-
paTopoB €O BCTPOEHHBIMH XOJIONMJIbHHIMH Malud-
HaMH. .
JBycroponnne TpyGuaThie
3(peKTHBHO HCHOJB3YIOT AJS NOJyueHHs 60Jb-
IIHX Npou3BOAUTeNbHOCTeH. OTeuecTBeHHHA aB-
TOMAaTH3HPOBAaHHLIA  ABYCTOPOHHHA Tpy6uarhilt
abloreHepatop (pac. V—10) cocrour [9] u3 ye-
THpex 0Oarapefi, BHCSIIHX WCHAPUTeJbHHX ABOMH-
Aux Tpy6 (Tpy6a nuamerpom 94 mM B TpyGe ama-
merpom 159 M) naxnofi no 2300 mm. Tpy6w
NIOCPEACTBOM HAcOCa OPOLIAIOT BOAOA CHAPYXKH M
u3nyTpH. [locse Hamep3aHus Jej, OTTaHBaeTCs ro-
PAYAMH RapaMH XOJIOAWJBLHOI'O areHTa, MajaeT Ha
CKpeGKH TpaHCHOPTepa H DOJAeTCH B CHBOEHHYIO
apgonpobuaky tuna JII1-1, Bumyckalomyo apo6-
JeHble CKOPJYNH  HaCHIIHOH  Maccod  OKoJo
600 xkr/m® Ilpu pa6oTe XOJOAHJALHOA YCTAHOBKH
X0JIOJONPOH3BOAKTeMbHOCTEIO 700 KBT Jbgore-
HepaTop - obecneyHBas B CTAaHZaPTHOM pexuMe
noaydente okoJso- 3000 ‘Kr /apga B wac., Cedecro-
HMOCTb CKODJYNHOrO JbAa Onla B cpeiHeM Ha
359% wmeHblie Ce6eCTOMMOCTH 6JIOYHOro JbAA, NO-
JIy4aeMoro B JbJOT€HepaToOpe C pacCoJbHHM OX-
naxpaenueM. Jipnorenepatopn tuna JII'T, moxo6-

JbAOreHepaTopu

Hble OMHCAHHOMY, HMelOT MPOH3BOJAUTENLHOCTD
10, 50 u 100 T AbRA B CYTKHE.
TexHuuecKHe ~ HOKasaTeJ# JibJLOFeHEpaTOPOB

npoussoguTeabHOCThIO 50 H 100 T/c mpHBemenn
HHXKE,

TpyGuaThie noxaBecHble JbLAOTEHEPATOPH MO
CPaBHEHHIO ¢ KOXYXOTPYGHHMH JAbJoresepartopa-
MH HMEIOT YNPOLLEHHYIO TEeXHOMOrHI0 H3roTOBJE-
HHA, HO 3aHMUMAIOT GoJibille MecTa.

B nakeTHO-MaHeAbHHX JAbJOTeE-
HepaTopax  NJAACTHHYATOrO ' JAbJAa
moznenn «Tunnmaus (CHIA) nen namopaxusaercs
Ha OpoIIaeMblX BOAOH 6JH3KO Pacrno/IOXKEHHHIX HC-

5*

Textuneckas xXapaKmepucmuxa mpyouamsi
Kb002eRepamopos  NPOU3BOGWNEABHOCbIO
50 u 100 m/cym

Homupaneras npoHaBofM-
TEJIBHOCTL  JIbJOTeHepa-

Topa
T/cyT 50 100
Kr/a 2100 4200

Macca, 1 13 25

SanAMaemast mowafs (mo- 100 141
Jie3nas), M

3anumaembit o6beM, M3 760 1100

Tabaputhbie pasMepn, M
Jif 043: ¢} 11,0 16,0
INMPHHA 9,2 9,2
BHICOTA 7,5 7,5

YcranoBseHHa® MOWHOCTh 32 49
s;e{TpoJBHraTesei, KBT
Y IeJbHHA PaGXol 3JMeKTPo- 7,9 5,9

 sHepruu, KBT-u/T

Koaunuec1Bo cekuuii wucna- 2 4
puTens, LT

Bpems HaMOpaXXUBaHHsA
Abfa  (IPOMOIKATENTb- 45 45
HOCTb HMKJIA), MHH

Bpemst orrtamBanuf oJmofl 5 5
CEKIIHH, MHH

Tonmuna namopaxHBaEMO- 25 25
ro /abia (CpelHss), MM

Cpennssi Temnepalypa Ku-
nenus xoaciuabHoro  —I15 —15
aregta, °C i

[Mnomais MOBEPXHOCTH HC- 78 157
napureseit, M?

Crem Japfia ¢ 1 M* noBepx- 0,64 0,64
HOCTH WCTHapHies, T/M2

AMMHaKOeMKOCTB, KT 650 1300

[Motpe6Has  XOJOLOMPOH3- 490 980
BOJHTEIbHOCTh YCTaHOB-
Kd, KBT

napuTeNbHBIX MaHeasX, co6paHubix B maker. Has-
FOTOBJSIIOT KOMUAKTHhle THNOBHeE MOAYJbilbie
JbJOT€HepaTOPH € IMHPOKHM [Hana3oHOM MPOH3-
sojutebHocTd (o1 1 mo 100 t/eyt). Has apo6-
JeHHsT A0 HacHmnHol macce 600 r/M® HaMopo-
XKEeHHbHX H OTTAaABUIHX NJacTHA Jbja (0Obi4HO ¢
TOJILMHONK OT ONTHMAJLHOA 6 MM 0 MaKCAMaJib-
HOH 18 MM) HCHOJb3ylOT CKpebKoBywo xoxBedep-
HYI ApoOuJIKY, PacnoJiOXKeHHYIO OOA HCRapure-
JISIMH, HJH HECKOJAbKO LIHEKOBBIX XPOGHJOK.

JibaoreHepaTop YEWYHYATOrO M  CHEXHOIO
abaa. HaunGonee nporpecCHBHLIMH  YCTPORCTBaAMH
A8 00AyYeHMs dewyAqaToro H CHeXXHOrQ JbJa
BO MHOrHX CJY4asiX sBJAIOTCA POTOpHHe (poTa-
LIHOHHKE) JIbROTeHePaTOPH.

ABTOMaTHYECKHE POTODHBIE JbIOTEHEPATOPH!
HEMOCPeACTBEHHOTO OXJaXXJAeHHS He HYXAaloTcA
B OTTauBAHHH /1bA3a ¥ ABAAIOTCS eAUHCTBEHHLIMH
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Puc. V—11. CoBMeilieRHble XapaKTePHCTHKH DO-
TOPHOro CcKpeGKOBOro JbjoreHeparopa (¢ Hcma-
puTeseM miaOmiaAbi0 noeepxHoctH 1 M%) M xoJo-
OHAbHEMX KoMmnpeccopoB 20YBC-9 u 229B-22

cepuiiHO BRINYCKaeMHIMH JbJOrMeHepaTOPaMH  He-
npepuBHOro JAefictBus. Takue JbAOreRepaTopH,
OCHAIlleHHble NPOCTOH CHCTeMOH aBTOMAaTHKE H
NPOTHBOABAPHAHOR  3alUHTH, H3rOTOBJASIOT H3
OpecHO# (u COJIeHOR) BOAH CHeXHHIH H uewlyilya-
THi Jes HachinHOM maccoit npuMepro 300
400 kr/M® a TaKxke JbJOBOAAHYIO NyJabny. DTH
BUAN JAbAa NPHIOAHH JJAf HENOCPeACTBEHHOTO
ynorpebJenns B COBpPeMeHHOH NHIeBO#, XHMHTe-
CKOfl U CTPCHTEJbHON TEXHOJOTHH. Poropaue
JbJOTeHepaTOPH NPHMEHAIOT TakkKe A aKKyMy-
JMATOPOB X0JI0Ja H B KauecTBe TEHNJO0GMEHHHKOB
NPH TENJIOHACOCHOM OTOINIEHHH, HCHOJb3YIOLEeM
TEnJIOTy JIbLOOGPA30OBAHHS.
Mexanuueckoe OTAeJleHHe
KaMH, = cKpeOKaMH (HOXK aMHy,
0COGEHHO  CHeRHaJbHHMH tdpesamu  Gosaee
9KOHOMHYHO, YeM €ero OTTaHBaHHe, CBA3AH-
HO€ C NOTepsiMH JbJAa H NEPHOAMYECKHM fIporpe-
BaBHeM ucnapuretel nam Jabxodopm. Tlostomy

Jba  LiHe-
peanaMs)

POTOpHLIE JIBAOIE€HEPATOPE] HOTpeﬁJIS{K)T MHHHMYM .

xonona (460—500 x[x/kr) u asaexTposHepruu
(145—200 xJIxk/Kr) W 3aHAMAOT Mal0 MecTa
[0,1—0,3 Mm%/ (1/cyt)]. O6wmunan ce6ecTOBRMOCTD
qemyfiyaToro u CHEXHOrO JbJa, 10 Kpafned Me-
pe, Ha 40—50% wmenblle CTOMMOCTH Jbja, NOJY-
4yaeMoro B GJIOYHHIX JIbIOTEHepaToOpax paccob-
HOrO OXJIaxKJAeHHA.

B ckpe6KOBHX JbIOreHEpaTOpax Jex, Hamep-
3al0IMMA Ha UHAHHADHYECKOM HCHOApHTENE, OObIY-
HO OTHAeJaAeTCA OT Hero JABHKYUHMCA CKpeGEOM

B "BHJE HEllyeK HAH KDYNHROK, HA3HBaENMX
cHexfibiM abaoM. TIpn 3amene ckpe6KoB Kats-
LIHMECS N0 JibAy (pe3aMy NOAYHalOT TOJBKO Ye-
myhuathifi aen. HHoraa smecto ckpe6koB. npH-
MEHSIOT H LIHEKH,

Poropune JapjoreHepaTopH ¢ HenpephBHO
CHUMaeMbIM JbIOM oco6o HHTEHCHBHH
[>1 xB1/(M?-K)] B OCHOBHOM BCaeACTBHe TOH-
kocaoitnoro  (0,5—2,5 MM) JabaooSpasoBamHA.
Das coBpeMenHOro pPOTODHOTO JibJOTreHepaTopa,
HafnpuaMep, 0ODH  JHTANBNHH  JAbJa ia=3,26.
+10° gJLx/rr (t3=1,5°C) u KO3 PHAIHEHTAX Qa=
=10 xB1/(M*-K) (Afer=1°C) & az=15 kB1/
/(- K) wsamopaxupanue npu fy = —15°C caoa
(82=0,0015 M) mbga ¢ Ax=222-10-3 &BT/
/(M -K) Ha cranbHO# cTeHKe [Aor=58-10-3 kBt/

{(m-K)] Tomnunodi 0,008 M Tpebyer cormacso

OpHBENEHHOR paHee yHHBepcadbHOH ¢opmyae

. 6‘71
T=iy IR =3,26 X
—ix
0,0015 [ 1 0,008
10
X 15 ( 15 T E.109 T

0,5.0,0015 |
T 0 T 10)”40’5 &

OT0 BpeMa COOTBETCTBYET CKOPOCTH JbAQOGDPa30-
Banns W=0,0015/40,5=0,000037 m/c u Ko3pu-
UHEHTY ax=9,17-334-0,000037=11 &kBr/(M2-
-K), 910 6an3ko x npuusrToMy B pacuere. llpn
OTCYTCTBHH CHELHAJbHOTO OXJAXKAECHHA BOAH B
CMecCHTe/IbHOM BGake TOYHBI pacueT JOJKeH yuH~
THIBATh KPATHOCTb RADPKYJAALHH BOAH, TeNJIOBLI-
ZeseHHe Hacoca # TenjoofMer B Gake, Mo aeko-
TopHM AaBEHM [18], BpeMs  TOHKOC/OfHOrO
JbA00OPa3OBAHHA AJAS POTOPHHX JbJOreHepaTo-
poB MoxeT OniTb MeHblle OGHYHOrO pacyer-
HOTO.

Ckpe6KkoBHe JIBIOTOHEPATOPH, pafoTaiolline B
pexuMe NOJyHeHHs JAbAOBOJASHOA MyAbnbl (CHEX-
HHA Jej ¢ BORO#A), MOIYT GHTb HCHOJb3OBAHH, B
9ACTHOCTH, KaK 0COGO HHTEHCHBHLIE BOJIOCOXJAKH-
TeJH, Tak Kak Temaoo6MeH NpH JbRoo6pasosa-
HHH OOBIYHO 3HAYHTEJHbHO NPEBOCXOAHT TENJI006-
Men npu KoHBeKHHMH. Takxe Goublie OGHYHOrO H
TeMneparypHbifi Hanop. : )

ITpakTHYeCKOe MOCTOSHCTBO TENJOBOA Harpys-
KA DOTOPHLIX JIbJAOTeHEPATOPOB € TOHKOCAOHHHIM

- HaMOpaxuBaHWeM Jibla CBA3aHO C MaJsbiM BJHA-

HHEM HM3MEHEHHS TOJIUHHE JbJa W C aBTOMAaTH-
yecKH OBLICTPO YCTAHABIMBAIOIMHMCA  TENJIOBHM
6aniaHCOM MeXJy KOMMpPeCCOPHO-KOHAEHCATOPHHM
arperaToM ¢ TePMOPEryJHDYIOIIHM  BeHTHJIEM
(TPB) 4 nmcmapHTeseM, COOTBETCTBYIOLIHM Qp=
=Rkf(0—?p). Takoll pexHM NO3BOJAET OCYmIECT-
BUTb NpocTofl rpaduuecknfi BHIGOP HEOGXOLHMOrO
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Puc. v—I12. CkpeGKOBHI JbIOreHepaTop C ABY-
CTOPOHHHM HaMOpaXXKHBaHHEM JibJAa:

1 — HapyXHbifl UHJAHHAP HCIADHTENs; 2 — CYXOflapHHK;
3 — penykTop; 4 — 3JEKTPOABHMraTeNb; 5 — JIHHHS HOAa-
4H  XOJIOAHMJABHOTO areHTa; 6 — BHYTPEHHHH CKpe6GOK
(HaXK); 7 — HapyXHBII BOAOOPOCHTENb; & — BHYTPEHHHH
UHAHHAD Hcnapureas; 9 — BomocGopHHK; [0 — BoasiHOMN
Hacoc; I] — npnockar; 12— cAMB M3JHIUKA BOAbL, I3 —
BHYTPEHHHI BOLOODOCHTE/b;
(HOXK); 15 — Hecymuft Baa

IS JIbJOTEHepaTopa KOMIIPECCOPHO-KOHJIEHCATOD-
Horo arperarta. Ha puc. V—11 npusogurcs rpa-
¢ryecKoe COBMELIEHHE TEIJIOBHX XapPaKTEePHCTHK
POTOPHOro (CKPeGKOBOro) JbAOI€HepaTopa ¢ Hc-
naputeJeM MJIOMIALBIO mMoBepXHocTH 1 M2  npu
TeMnepaType BoAb OKoso 0°C H XOJNOAMJBHBIX
arperaToB c KoMmmpeccopamu: a) TtHna 229B-22
¢ HOMHHAJbHOH  XOJIOJONPOH3BOAMTENLHOCTHIO
OpH CTaHAAapTHHX ycaoBHax 27 kBt; 6) tuna
20YBC-9  XOJOXOMPOH3BORHUTENBHOCTLIO  NpU
CTaHAapTHHIX ycaoBHAX 16,3 xBT (nmpu pabote Ha
R22). JIpaorenepatop B ciydae (@) NPOH3BOAMT
Jel B KoaudecTBe He MeHee 180 Kr/d npu xoJjo-
jponponssoutenbuoctds Qo=19,3 kBt, Temnepa-
Type f,=—21°C u sarpare pafOTH B COOTBETCT-
BHH C TEIJIO9HEPreTHUECKOH XaPaKTEPHCTHKOH XO-
JopuabHOro arperara- 160 xIlx/kr. B cayuae (6)
BeJHYHHA [POH3BOAHTENBHOCTH 140 kr/u, Qo=

14 — HapyXHBIE CKpeGOK -

=153 kBT, {=—16,5°C m 3arpata paboTH
135 kJIx/Kr, 4TO SHEPreTHYECKH NpPeflOYTHTENb
Hee. TeMneparypa t,=—16,5°C 6iu3ka Kk o6H3-
HO = 3HEpreTHYeCKH ONpaBJAaHHOR TeMmeparype
NpoH3BOJACTBa JbAa f{o=—15°C.

CKpeOKOBHE JbAOTEHEPATOPH MOrYT HMETh
HCHApHTENMH ¢ OAHOCTODOHHHM W  ABYCTODOHHHM
HaMOpaXXHBaHHeM H CbeMoM Jbja. CkpeOkoBble
Jabjoresepatopu (puc. V—12) tanos MJI-300 (¢
raGaputHeiMH pasmepamu 1310310701412 mm)
u WJI-500 (157513601725 mM) obecneunBa-
IOT NDpH TeMneparypax Boian (;=28°C u Xxoxo-
IHABHOTO areHTa (aMMuak, dpeoH) f=—22°C
npousBoguTeabEOCTs 300 B 500 Kr/9. DTH JbJOTE-
Hepatopsl [3, 12, 18] umeloT BepTHKajbHHE BO-
JIOOPOCHTEIH M HCHapHTeJH C ABYCTOP O H-
HHM HaMOpDaXHBaHHEM H CHEMOM
Abfa (BPALLGIOUIHMUCA CKPeGKaMH-HOXAMH).
[Ipu Mmacce abmorenepatopos 630 m 1600 kr.onu
o6eciiequsaoT npu fp=—22°C cbeM 137 u 168 kr
JAbja B 9ac ¢ | M? NOBEPXHOCTH OXJaXKIEHHS.

JIpnorenepatopu HI1-HJISA npoussoautens-
wocteio 200 kr/a m H1-WUJI25A npoussoauTensso-
crbio 1000 Kr/a OCHAIIAOTCA HCHapHTeASAMH H3
craiu 30 WM aNIOMHHHEBHX CnjaaBoB, B peaysb-
TaTe 3aMeHbl OGHIYHBIX OTEYECTBEHHHIX HCIapHTe-
Jet U3 KOpposuommo-crofixkofi craam X18HIOT
ToJHHOA 8—12 MM HCIApHTENAMH H3 XPOMHpO-
BagHO#A craysu Mmapku Craabp 30 cbem Jbja (mpu
tosuHe ero 0,5—1 MyM) yBeanunBaeres [18] mpu-
MepHO B 1,5—2 pasa, a IpH HCNOJNb3OBAaHHH HC-
napuTenell M3 aJIOMHHHEBHX cmiaBoB (AMIS u
AIl31) — eme Gosee.  IIponsBoauTeNBHOCTD
CKPe6GKOBHX JbJIOTeHEPATOPOB MOXKeT OHITb yBe-
auuena [12] wa 15—20% npu HacocHOR UHPKY-
JASIUHA XOJONUJBHOTO areHTa H Ha 259 B cayuae
OXJIaXKACHHS BOAH Nepel 3aMOpaxKHBaHHEM C
25 no 2°C.

~KpaTkie XapaKTepPHCTHKY HEKOTODHIX JbJoOre-
uepatopos HUKW-MPII nanum B taén. V—®6.

Jibnorenepatop- HI-WIJI25A  macco#t 1600 kr
MMEeT HCMapHTeJb C IVIOMAAbI0 [IOBEPXHOCTH
4,75 m% Tlpu TeMnepatype BojAn fz=15°C u xo-
JOAWJLHOrO arenta fy=—22°C JibjoreHepaTop
o6ecneynBaeT npou3BoguTenabHOCTh 18 T/cyT (me:
napuTteab u3 craiu Mapkd Craap 30 TOMUHOK
8 MM) u 25 T/cyT (McnapHTenb H3 ANMIOMHHHEBOrO
cnaBa Al-31 tomuuHOH 12 MM).

JIbporenepatop HI1-WJI25A KOHCTPYKTHBHO u
n0 ra6apuTHBIM pasMepaM MOYTH  aHAJOTHUEH
apporenepatopy HJI-500, xoropuli npy miomaiu
[IOBEPXHOCTH HCmaputens (H3 KOPPO3HOHHOCTOH-
Kot craon X18H10T), pasuo#t 4,75 Mm%, u TeMmie-
patype XOJIOAHJbHOrO areHra fo=—25°C wuaro-
TOBJsieT 12 T JbJla B CYTKH [PH TOJLIHHE CTaMH
12 MM B 18 T B CyTKH NIpH TOJIIMHE 8 MM.

CkpebkoBne AbAOrEeHEPATOPH.
JI-250 mpousBoauTedbHocThI0 300 Kr/u npu
—22°C ¢ OZHOCTODOHHHM HAaMOp aXH-
BaHHEM JbJAa pPaboTaloT NPH PEUUPKYVISLAK
BOABI HJW NPH OrpaHHYeHHOH nojxade BOABl Ge3
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Ta6baamwa V—6

Crpebroswe avdozenepamopn HUKHMPI

TexnuugckHe XapaKTepHCTHKH DUJI-50/100 3333’ ‘I];Ia‘gr ?& . J1-400 #171-500
TpoussofutemuocTs (IpA fy=-—22-+--—25°C), 150 200 300 400 500

Kr/g (100 npa

g ' ty=—15°C)
[Tnomans noBEPXHOCTH JbL0OGPA3OBAHHA, M2 » 1 1,6 2,55 4 4,75
Pacxoz xosnonma mpu ty=—25°C, Br 20000 23000 35000 46500 58000

Pasmepn ucnapurens . )

JArBaMeTp HapyXHOTo UH/IHHApA, MM 450 608 700 820 900
JHaMeTp BHYTDEHHEro LFIHHADA, MM 370 500 600 700 780
BLICOTa LHJMHApA, MM 475 550 700 920 910
ofmas MJIHHA JbJIOTEHepaTopa, MM 748 985 1310 1310 1360
oflias MHPHHA JbJOreHepaTopa, MM 920 1160 1070 1310 1575
ofiias BhICOTA JIbJIOTEHEPATOPa, MM 900 1200 1412 1300 1725
YactoTa BpailleHHst pexyuiero yctpohcrsa, ¢l 0,13 0,15 0,15 0,2 0,12
O6GbeM BHYTpeHHell NMONOCTH HCHAPHTENS, J 15 35 45 80 85
Macca mbaofenepatopa, Kr - 250 520 630 1560 1600
Moutnocrs  alekTpolBHraTenss Mad cKpeGKoB, 0,45 1,5 2,2 4,5 2,0

kBT

4

€e PEUUpPKYJNSUHH W H3TOTOBJSIOT NPH TeMmepa-
Type fr=—15+-—25°C cyxolt dgemryfuaThi Jsep.
Ilpn H36GHTKe BOAM H HOBHIICHHOA TeMIepartype
XOJIONHJLHOTO areHTa B CJy4Yae COOTBETCTBYIOuled
HaCTPOAKH CKPeOKOB (HOMel) 3TH Jbjoresepa-
TOPH MOI'YT HPOM3BOJHTL CHEXHHIA Jel BJaXK-
HOCTBIO fo 20—259% M Ke ABROBOASHYIO IyJb-
ny, OPHrOJAHYIO JJis NePeKauWBaHUA LEHTPOGESK-
HBIM HacOCOM.. )

B nocnennne ropu 3a pyGexom Bce GoJbluee
pacnpocTpaHeHHe moOJay4alT ¢GpesepHHe po-
TODHHE JAbJXOTreHepaTOPH, B YaCTHOCTH
¢dupm «Hopks (CILHA), «Xoans (Aurius), «Cab-
poe» (Ianus), «<Hema» (I'IP). Takue JibaoreHe-
paTopH MpPOH3BOAAT TOJLKO YewlyHyaTHii Jefm.
®pesepHble JbOreHepaTopH NpeanpustHs «He-
Ma» C IBYCTOPOHHWM  HaMODaXXHBaHHEM JbJa
HMEIOT CJEAYIOWHe  TeXHHYECKHe
(taban. V—7). '

Y meporenepatopa KE-10 MOLIHOCTB 3J€KTPO-
Asuratenei aas ¢pes cocraBager 0,4 kBt (mpu-

Ta6bnama V—7
Dpesepunie avdozen epamopn. «Hemas (I'JP)

nokasaTtejan

Tun abaorexe- ﬂpoﬂsaoxn;renb- Macca, Sanumae-
- paropa HOCTB. T/CYT Kr Masg mio-
wajie, M2
KE-5 6 (npn = 650 1,2
KE-10 Il @pn_ty= 1160 2,5
=—15°C)
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MepHO BABOE MeHble, YeM OPH HCIOJMb30BAHHH
CKpeOKOB) H JJIf1 UUPKYJIAUHOHHOTO HACOCA ~—
0,6 xBr. Yacrora Bpamends rpymnol ¢pes
0,032 c—! (mporus 0,13—0,20 ¢~ xa% npHMeHse-
MBIX Yy Hac CKpeGKOB). YAesJbHHIA pacxoh XoJoja
cocrasasieT 0KoJo 460 KIK/Kr nbaa,
TpeuMymecTBo (peseproro JabjoreHepatopa
C ABYCTOPOHHHM HAMODaXKHBaHHEM JbJa 0O CPaB-
HEHHIO CO’ CKDeOKOBHM (C GHICTPO 3aTyNASIOLIM-
MHCsl, YaCTHYHO DPEeXYIUHMH JeX CKpeGKaMu) —
HAJHYHE BHHTOBHIX (ppe3 MOJroBPEMEHHOTO NOJb-
30BaHAs, MOJHOCTLIO CKAALBAOUMX JeL BIOJb
n0AJM0XKKH. TIpH NpHHSTOA TOJWHHE HAaMOpaXKH-
Baemoro Jpia 1,5+25 mM, yxe npa ty=—15°C
nojyuaercs XOpOIIO OTHeslseMbiii  (pesamu OF
HCnapuTenss 9YellyAYaTHH Jef, ' TeMIepatypa KO-
Toporo He Bue —5°C, )
DpesepHHe DOTOPHHE JbIOreHEpPaTOpPH OCHA-
aloT CTAaTLHHIM TBEPAOXPOMHPOBAHHLIM H IOJIH-
POBAaHHLIM HCIIADHTEJEM CO BCTaBKamH, WHTEHCH-
GHUHPYIOUHME TEIVIOO6MEH, 1 EMKHM PECHBEpPOM-
OTHE/UTeNeM JKHIKOCTH <€ TepMOpPEryJaaTopoM
ypoBHA. TOpH30OHTa/NbHEIE BOXOODPOCHTEJNH RS
JIy4YUIero OXJMa*KHeHHS M OCYLUEHHs JbJa OXBaTHl-
BAIOT TOJbKO 3/, MOBEPXHOCTH Hcmaputens. Ilpm-
MeneHHe 5—10-KpaTHOR  DEUHPKYJASAUHH BOAM
BCcerfia OGecneyHBaeT NOJHOE OpOILUEHHE HCMApH-
Teld H MO3BOJSAET NOJY4YaTb NPO3paunuil geuryit-
qaTHR Jel. MaJsiie ¢pesepHbe JbIOreHEpPaTOpH

‘«Hema», arperaTHpoBaHHHe C XOJAOAUJBHOA Ma-

mHHOH, of6beluHeHs B OAHH O6JIOK B BHIe He-
Goabioro wkKada.

3a py6exoM Ans .NONYYEHHS GOMBIIMX KOJH-
HECTB CHEXXHOTO JIbAAa HJH NyJbObl HHOrAA ApPH-
MeHSIOT rOpDH3OHTaJbHble CKPeGKOBbie JbAOréeHe-



PaTOpH npom3BoOjMTEALHOCTBIO 2530 T/cyT mpo-
TOYHOrO THMNA C NOBHIUEHHOA CKOPOCTHIO ABHIKE-
HRA CKpe6KoB. DTH JbJOTEHEPATOPH  MOIyT Coe-
JHHATHCA C PEBOJILBEPHBIMH . HDECCAMH, MO3BOJSIO-
IEMHK npu JaBaenud #0 10 MIla uaroroBaaTs 43
CHEXHOrO Jbjaa Opukern Maccofi po 0,7 wr.
CHeXXHOGDHKETHBIA Je/l MOJYyYaloT Takxe B Ba-
KYYMHHX  JbJoreHepatopax ¢upmu  «JluHzae»
(®PI).

B CCCP ckonctpyupoBan [7] misekoBH cHe-
ronpecc, NO3BOJAIOLIMA 32 CYET XOpOlUero ape-
HaXKa BOJH IPeccoBaTh H3 CHEXHOTO JbAa NpH
JlaBNeHHH,. HecKOabKO GoablieM 0,1 MIla, uuanu-
JIpHYECKHe JIbAOGJOKH MO 5 Kr MJIOTHOCTHIO OKOJIO
890 kr/M3 YjeapbHoe norpebieHHe 3JAEKTPOIHED-
THH JJs [IpeccOBaHHsi CHEXHOGJOYHOrO JbAa B
YCTaHOBKE €O CKPeGKOBHIM JibJOTEHEepaTopOM
JI-250 cocrasaser mpumepno 20 xJIx/kr.

[IpUHUANHAMBLHO HOBBIM METOJOM MOJYHeHHs

CHEXHOr0 Jbja fBJAAETCA CHocob NpOH3BOJACTBA’

JbJla, OCHOBAHHHIH HA [EPEOXJaXKIeHHH JBHKY-
mefics BOAM B OXJaRIaeMbiX KanuJispax H npeé-
BpallleHHH €e B Jej BHe Kamuwanspos (2, 71
B Kanu/IApHOM JIbAOTEHepaTOpe HEmpPepPHBHOTO

JefiCTBHS C MHTEHCHBHHIM BHYTPHBOJHHM JIbA006-:

pasoBaHHeM BHe OXJaJHTelsl HeT MOTepb OT TeM-
JICBOTO CONPQTHBJEHAS JbJa H €r0 OTTAaHBaHHS
WJH MeXaHHYeCKOro OTHeJeHHs. JlbJorenepatop
He HMeeT ABHXYIIMXCH dJacTefl, KpOMe Hacoca.
ArperatHble  abporeHepatops.  ArperaTHble
JIbIOTEHEPATOPH, T. €. JbJOreHepaToOpH, arpera-
THPOBAHHEE C XOJOAHJLHOA MAILUHHOA H 3JeKTPO-
IBHrate/leM, a HHOIZa H C JbJOXPaHUJHIIEM, N0~
Jy4aloT Bce 6OJblliee PacnpoCTpaHEHHE, 0COOEHHO
B TOProBje, rie HX TNPOH3BOAHTENLHOCTb Hepei-
Ko jmocruraer 40 xr/fu (1 T/cyr) u Gonee. Maane
arperaTHsle JIbXOFEHEPAaTOPH  NPOH3BOAHTENbHO-
CThIO MeHee | Kr/d HHOT'Za. BCTPAHBAIOTCH B TOP-
roBBle MPHJAABKA M AOMAIIHHEe XOJIOZHJbHbE IIKa-

¢n. ArperaTHHeE JbJOr€HEPATOPH ABTOHOMHH H

MO3BOJIAIOT NOJNYYaTh Jied, B HeOGXOIMMOM KOJMH-
YeCTBe 1O Mepe HaZoGHOCTH Ha MecTe noTpel-
JIeHHS.

KoHncTpykunn arperaTHBIX  JIbJOT€HEPaTOPOB
HauGosee pasHoo6Gpa3ubl (COTHH MAaTeHTOB), H
OHH TOJIbKO OTHACTH NOBTOPSIOT ONHCAHHBIE BHI-
lie JibJOTeHePaTOPH, B OCHOBHOM NPOH3BOJCTBEH-
HOTO THNA. ArperaTtHble JbJOreHepaTOpH  MHILE-
BOr0 NPO3pagHOro JbJa HPOH3BOAMTENLHOCTHIO
20—200 Kr/a MOXKHO VYCMEIHO UPHMEHATh B
ClelHaJbHHX HeXaX, Ha [OPOAOBOJBCTBEHHBIX
PHHKaxX, B pecTopaHax H ¢pabpuKax-KyXHsX, B Ja-
6oparopusix H OoJspHHUax. Hampu arperat Ha
6ase Jbgoresepatopos HI-WJISA npoussenst
gemyigaThii Jej B koauuectse go 200 kr/u.

Ha ocroBe uccaenoBann#t [8] momemu opocu-
TEJbHOTro JbjJoreHepatopa Tpy6uatoro Japaa OJI-
25 paspa6oTaH arperaTHPOBAHHH® ¢ XOJOMHJb-
HOW MawmuHON Jbjoreneparop OJI-25/35, paccun-
TaHHHA Ha cepHfiHOe NPOH3BOACTBO. ITOT JBAO-
renepatop (puc. V—13) npepHasHaued ajs mo-
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Puc. V—13. Arperatanii TpyGuaTtHil JbAOreHepa-
Top OJ1-25/35:

I — kopnyc; 2 — KoMHOpeccop ¢ KOHAEHCATOPOM; 3 — Hc-
napurenab; 4 — BOLOODOCHTENb; -5 — BOAsiIHOR 6GaK (¢ Ha-
cocoM); 6 — aAbroApoGHIKA

JY9YeHHS NHINEBOrO MPO3PAyHOTrO JbjAa B BHAE
MEJKHX  CKOpJyNn  HacHMHON Maccolf OKoJo
500 xr/m®. B abmorenmepatope OJI-25/35 sen na-
MOpaXXMBAeTCsl CHAPYXKH OpOIIaeMHX BOXOH TPy6
AxaMerpoM 57 MM H IOCJEe TEMJIOHACOCHOTO OTTa-
HBAaHHS M0 KOMaHIe peJse BPeMeHH ApOGHTCS Ha
JbAOAPOGUIIKE. XoJofHAbHBIA KOMIIpeccop
®B6BC npousBomuTeabHocThio 7 KBT mpu cran-
LapTHHIX YCJIOBHSX C BOAAHBIM KOHAEHCATOPOM
ofecneuyBaeT  HaMOpDaXKHBaHHe H OTTaHBaHHe
Jpja: B KoauyectBe 35 Kr/d npu TeMmepaTtypax
BOJB! M Bo3ayxa 20°C M pacxoie 3JeKTPOIHEPrHH
360 k/Ix/kr; B KoaudecTBe 25 Kr/d mpu Temime-
parypax Boau 38°C u Bo3ayxa 45°C m pacxome
snekTposneprur 550 xJI{x/kr. Macca arperaTho-
ro JabporeHepatopa OJI-25/35 paBua 850 kr.
Has naGopatopu#t, O6oJbHHN H HeGOJBIINX
PecTopaHOB YAOGHH MaJhle arperaTHhe Jpaore-
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Puc. V—14. XononuabHas
asporeHepatopa «Topoc-2»:

I — goMnpeccop; 2 — KOBAEHCATOp;
4 — BEHTHASTOD

cxeMa KyOGHKOBOrO

3 — HCcmapHTesb;

nepatopu JII-10M m <«Topoc-2» [20], umeommne
BO3JlylUHHe KOHNEHCATOPH ¥ MPOH3BOAAIINE TaK
Ha3HBaeMH® KyGHKOBHI Jel B Bule HeGOJBIIHX
napaJjesenunefoB. PacnpocrpaHeHRHf Yy Hac
KyGHKOBHI Jbnoredepatop JII'-10M B Buje uika-
¢a (c rabapuTHeiMH pa3mepaMu 1240X760X
X1250 mm) mMeer maccy 280 Kr ¥ HPOM3BOLHMT
3,2 Kr/a OHWEBOro Npo3pavyHoOro JbAa B KyGuKax
paamepom 38X32X18 MM. @peoHoBHI x0J0-
Juabeufi komnpeccop. ®AK-1,1VI ¢ BoaaymHeM
KOHJEHCAaTOPOM H HACOCHOH CHCTEMOW MUPKYJsi-
HHH BOJH O6GecneyHBaeT HaMODaKUBaHHE 3aJaH-
HOM NJIaCTHHH JbJa Ha HAKJOHHOM MaHEJbHOM
Hcnaputesie. [locsie aBTOMaTHuecKoro OTTaMBa-
mAs ropsayuMu napama R12 sepsnas nsactuHa
CJBHTAETC Ha NOROI'PEBAEMYIO 3JeKTPHUECTBOM
pellleTky B pasfefisiercsi el Ha KyOUKH, KOQTOpHe
K [DajanT B JbAOXPAHWJHILE BMECTHMOCTHIO
70 xr. Ilpun sapo/iHeHHH JbLAOXPaHUJMINA KOM-
Npeccop OCTAHABJHBAeTCH, a IIPH BBIEMKe 9aCTH
JbAa ABTOMATHUYECKH NYCKaeTCs. YCTAHOBJEHHAS
MOINHOCTb 3JieKTponBHraTesefi 1 kBr. 3ameusio-
wui JIT-10M, asasoruuduii, HO HECKONBKO GoJee

COBEPINEHHHA KOHCTPYKTHBHO, KyGHKOBH JibRo-

resepatop <«Topoc-2» (puc. V—14) oGecneunBa-

eT mnpu Ttemnepatype Bosayxa 15°C mpousBozu-
TeAbHOCTb 1,7 Kr KyGHKOBOro Jpxa p 4ac (40 xr
B CyTKH). JIbJOreHepaTop HMeeT JibJOXPAHHJHILE,
paccuHTaHHOe Ha 25 Kr Jpia, W NPH  YCTAaHOB-
JIeHHOR MOIIHOCTH 3JekrpoiBHraresest 0,3 kBr
Acnoab3yet B cpeaneM 0,2 kBT B wac.
TexHHUECKHe XAaPAKTEPHCTHKH MaJHX SNOH-
CKMX JibJOreHepaTopoB KyOukoBoro Jbaa (TH-
NHYHas cepHs) INpHBeJeHW B Tabn. V—8.

Ta6bauwoga V-8
Maabie anouckue as002erepamoprsie azpezamoi

. ' ' R
2 5 go g g 2
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58 | g | 22 8§ |&fe| S8
1 10 100 Bosaymuoe 2 43
2 20 200 » 8 52
3 40 250 - » 15 87
4 75 400  Boasmoe 3 116
5 180 750 » - 100 252

Mannili poTOpHLIAl JbJOTeHepaTop 9TemyHdaTo-
ro abfa KEO! mpousBozcrBa mpeinpusatis <He-
ma» (I'IP), macca koroporo 100 kr, a raGa-
puTHEE pasMepn mKada 450)X600X 1300 mm,
BKJIOYaeT JbAoxpanuiume Ha 40 kr abpa. [lpm
YCTaHOBJICHHOR 3JIEKTPHIECKOR MOLLLHOCTH
0,8 kBT AbjorenepaTop HMeeT XOJIOJONPOH3BONH-
reabHocTs 580 BT B msrortosaser 3,3 kr sbpa B
qac,

KpoMme o6iuien3BecTHHX  MPOCTEAMX MHHH-
JbJOTEHEPaTOPOB B AOMAIHUX  XOJOZHJbHHKaX
(FOCT 16317—76) 3acaykHBalOT BHHMaHHS Tep-
MOSJIEKTPHUECKHe Jbxoresepatopnl.  HecmoTps
Ha  MaJyl0 D3HEepreTHYeckylo  3¢b¢eKTHBHOCTh
(e<1), Takne MHHH-IbIOTEHEPATOPH YyikKe BHej-
psiloTCs GJarofaps CBoedi KOMNAKTHOCTH H Ha-
nexxHocTd. 1o 3apyGeXHEIM NaHHBIM, CTOHMOCTb
TEPMOIEKTPHIECKOTO JbAOT€HEpaToOpa, paccuH-
TaHHOTO H2 UOJyYeHHe 14 Kr JbHa B CYTKH, Ta-
Kasl e, KaK § Yy OGBIYHOrO JIbAOTEHepaTopa Mpo-
H3BOJHTENBHOCTBIO 45 KI' B CYTKH.

Jlensinnie akkymyasatopnl xoaona. OcoGoe me-
CTC CPeid JbJOTEHEPAaTOPOB 3aHHMAIOT JeAsSHHE
AKKYMYJSTOPH X0J0Ja, TaK Kak Jel H3 HHX He
BHIAETCS MOTPeGHTeN M, a HCIOJNb3YeTCd Ha Me-
cTe, B YaCTHOCTH IJA OXJaXKIEHHS LHPKYJIUPYIO-
me#t BoAH. TakHe aKKyMyJATODH X0JOJa KOM-
MaKTHH H 9KOHOMHYHO MPHMEHSIOTCA B NEPHOJH
AHKOBHIX TEMJIOBHX HAarpys3oK, HANPHMED B XHMH-
geckOX B MOJOYHOA NPOMHINIEHHOUTH, a TaKXke
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Puc’ V—15. Jleasnot X0J0ZOAKKYMY/AATOP MaHEJNbHOrO THOA:
I — ornennthab KHAKOCTH; 2 — KOJJIEKTOP; 3~ CeKIHA HCHApHTens; 4 — 6ak; 5 — pacnpepenuTenn, aMMuaka; 6 —

Melgajka

[IPH KOHIHIHMOHMPOBAHHH BO3JyXa, Ie NO3BOJs-
10T yMeHbLIAThb MOLIHOCTb XOJOAHALHBIX KOM-
TIPECCOPOB § HCNOJB30BAaTh  3JEKTPOIHEPTHIO B
HOYHOH mepuofd. JleXsiHBIE aKKYMYJSATOPH XO0JIO-
Ia 6uiBaioT: Ge3 OTHENEHHS JIbAA; C OTHAeJeHHEM
JbAa (¢dpuraTopHue); 3epoTopHOro rtHma. Illox-
pOOHHIE peKOMeHJAlMH [0 HPOEKTHPOBAHHIO XO-
JIOJ0aKKyMyJIATOPOB H3/0XKeHH B [19].

B KkayecTBe QCHOBHEIX YJEJNLHBIX TEXHHUECKHX
noKasarteJefl XOJONOAKKYMYJSITOPOB MOTYT ObITh
OPHHATH:

xXoJiogoeMKocTb rG/V;

xonoposocnpustue rG/Vts;

xonon0otaaua rG/Vrp, }
rfie r— yheJbHas TemJoTa JbA006pa30BaHus;
G ~— macca Jsbna; V — o6beM akKKkyMmyJsaTopa Xo-
Jona (maM ero macca), Ts M Tp — BpeMs 3apsii-
KM H pa3psiiKH (HaMOpa)kKMBaHHe H TasiHHe Jbja).

B Heo6XOAMMEIX CJy4asx AOVIKHBE YUHTHIBATb-
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€ TaKXe COOTBETCTBYIOUIHE H3MEHEHHSI 3HTaJb-
OHH Macchl BOJHL, JIbJa H CaMOTO akKyMmyJstopa
xojo1a. JIOMONHHTENLHBIMH — XapaKTepHCTHKAMH
ABJSIOTCA CPefHHe M KpaHHHMe 3HaueHHs Ko3hdu-
LHEHTOB TeNJomepefladd H TEMIEPATyp BOAH.
TeXHHKO-5KOHOMHUECKHE MOKA3ATENH aKKYMYJisi-
TOPOB X0JI0J@ B [IDHHIUHAE [IPHHHMAIOT TAKHMH
Ke, KaK # s JbJOreHepaTopoB.
ARKYMyAsATOpPH XO0J0Za 6e3 0T Ae-
JeHUs Abna (c HaMopaxkuBaHueM 450 kr
Jbla Ha T[IaHeJIAX) NPHMeHeHbl B arperaTtax Tuna
MXY-8C (7 xBt) 1 TOM-2A (10 kBr) 1as ox-
JNaXKJeHHs MOJIOKa Ha (epmax. Paspaborana ce-
pHS JbXOAKKYMYJAATOPHBIX MaHEJNbHLIX BOLOOXJA-
auTenel THna AB  X0J0J0NPOH3BOAHTEILHOCTBIO
or 3,5 no 14 xBt. Bosblune akKyMyJSTOpH pJs
MOJIOYHOH NPOMBIIIEHHOCTH NPelNCTaBJAIOT COGOl
(puc. V—15) uspecTHBle CepHiiNbHle HCIAapHTeNH
rana MII (c naomiazbio nOBEPXHOCTH OXJaxje-



gua 60, 90, 120 u 160 M?). Baks ucnapureich
TenJiON30AMpoBannl. HCnhTaHHA XOAOJO2KKYMY-
JAATOpa NVIOMAAbI OXJaXAaloliedl [OBEePXHOCTH
30 m? Yxa 6aze 60MII) ¢ mewaskoli MOLLHOCTbHIO
i xBr [16] nokasa/u, 4TO0 ‘OpH HCNOJb30BaHHU
KOMIIPECCOPa XOJIOLOHPOH3BOAHTENLHOCTEID  (NpU
CTaHAaPTHHIX YCJOBHAX) OK0J0 35 kBt v HaJmH-
aun 3,2 M3 BoxW Temmeparypoii 17°C 3a 6,5
HaMopaxuBaercs Ca0d JbJa TOMDHHOA 60 MM.
[pu sToM cpeanuit KO3(QHIHEHT Temonepenadn
coctaBaser okoqo 116 Bt/(M2-K), a pacxon
saeKkTpOSHeprud Ha 1 T JpZa — 144 MJIx. Bpe-
Ms TasgHHA JbAA NpPH Nojaye BOJAH B KOJHYECTBE
17 m3u Temnmeparypoii 5°C u paGote MemaJKi
cocTaBJIseT 0KoJO 1,5 u (reMmeparypa BOAH Ha
Buxoge 2—3°C).

ITo sapy6exHsiM JaHHBM, B GOJIBIIKEX aKKYy-
MyJAATOPaX X0JoZa (mpH XOJOAONPOH3BOAUTEND-
HOCTH ycTaHoBOK 1 MBT u Gozee) NpUMEHSIOT B
OCHOBHOM BepTHKaJ/JbHO-TPyGHHE HCHapHTeNd BH-
cotoft 10 3—4 m. Ipu atom ua 1 M? Tpy6 HaMmo-
paxupaercad 120 kr AbAa, a CKOPOCTb ABHXKEHHS
BOAHW OpH OTTaWBaHMH cocrasaser ot 0,2 Ao
0,4 m/c. B akkymyasaTope XoJioja, PACCUMTAHHOM
Ha 45 T JbJa, HAa KaXKLY0 TOHHY /bja NPHXO-
AHTCA: a)
(TasHHe JbAa UPH OXJAKAeHHU BoAM Ha 5—6°C);
6) motepn xoJona 150 BT; B) pacxon Bosgyxa B
cayyae NepeMelliyBanus BOH 6apGOTHPOBAHHEM
1,6 M%/Mun. ‘

Bricoko3¢dexTHBHHE (P PHTraTOPHHE aK-
KyMYJAATOPH X0/0ka C POTOPHHMH JbAO-
reHepaTOPaMH ‘CKpe6KoBOro U (pesepHOro THIOB
(pacnojiaraeMuMy HaJ JbAOXPaHHIUILIAMH C OPO-
UleHHeM JibJa BOJAOH) NPHMEHSIOT NpPeHMYHIeCT-
BEHHO 1A8 CpPeAHHX mnpousBopuTesbHOCTeR. Ilpe-
HMYLIECTBAMH HX sABJAIOTCA OoJiee HHTEHCHBHOE
AaMOpaXkKuBaHHe ¥ PacTaHBaHHe JbJa; 3KOHOMHY-
HOCTb MOJYYEHHS BOAH H JbAOBOJAHOM MyJbIH
TeMmnepatypoii okosno 0°C u Huxe (HpH  3aMopa-
KHBAHWM DPAacCoOJIOB); BO3MOXHOCTb HeNPEPHBHO-
r0 HAMOPAXXWBAHHS JibJa H BHJAAYH €Io B NMepHO-
AN pa3psaikH. B oT/muMe OT ADYTHX TakHe aK-
KYMyJIATODH XOJOoJa 00eCNeuHBalOT NOpH yBeJHye-
HUH BPEMeHH 3apSAKH 3HAUMTEJbHHH pOCT IO-
BEPXHOCTH X0J0XOOTAaUR. CKPeGKOBHHA aKKyMy-
JAATOP XOM0Aa C XOJOAHJbHOA MAalIHHON XOJOJO-
fIPOU3BOAUTENBHOCTBIO 20 KBT MOXKeT npH HABYX
3apsakax no 10 u 3aMeHHTb MalUIHHY XO0JOAONpO-
uspoauTesbHocThio 100 KBT, paboraooiyio Aas
OXJaXKIeHHs MOJIOKa JBa pa3a B CYTKH 10 2 w.
Kos$pduuuenT akKyMyasuHH X0JI0Za [pH 3TOM
cocraBut 5 HeaocraTkaMu cKpeGKOBHX aKKyMy-
ASTOPOB XoJ0Za [11] KpoMe HaMHUHS ABUKYLIUX-
- €A yacTell ABASIOTCH YBEJHUYEHHasti BMECTHMOCTD
6akos Ha 1 T gbga (3,75 M® BMecro 2,5 M?) H
HEKOTOpas HepPaBHOMEPHOCTh TasfHHS Jbga. s
JIyUIHero HCHOJb30BAHHS CHJABLHO PasBHTOH I1O-
BePXHOCTH uemyligaToro Jpxa (OKoJo 1 THC. M?
Ha | T abRa) xKenaTesbHO NMPHMEHEHHE MHTEHCHB-
HOIO MepeMeIIHBaHAA CJAMNAIOWIHXCA Yelllyek Jbla

X0JIOONPOH3BOUTENBHOCTD 54 KBT -

HOCPEACTBOM OpomleHHs BapboTaxa HIM 4KYCTH«
4ecKHX KoJebaHul.

3epoTOpHHE AKKYMyJAATOPH XO-
N0 Ka (3¢pOTOpPH) CTAIHOHAapPHOTO H MepefBHXK-
HOrO THIa NPHMEHAIOT B TOPrOBOH CETH, HA ABTO-
Tpancnopre H Aaxe B OHTY (B3aMeH KyGHKOBOIoO
Jabjia). B MeTannuecKHX p MJIacTMAaccOBHX 3epo-
TOpaXx B BHJe T'ePMETHYHBIX JbA0(ODPM HJH I10-
JLIX nasesell 3aMOpPaXHMBAaIOT BOLY HJIH paccos ¢
yuetoM X ¢asosoro pacumpenus. IlepenocHue
3€POTOPH 3aMOPAXKHBAlOT B MOPO3HJbHHIX amita-

pa‘rax, a CTalHOHapHbie H aBTOTPAHCIIOPTHLIE 3€-

pOTOpPH 3aMOpPaXKHBAIOT NyTeM IIOCTOSHHOrO HJH
BPEMEHHOTO NPHCOEAHHEHHS HX BHYTPEHHHX 3Me-
€BHMKOB K XOJIOJHJIBHOH MallHHe,

JIbposaBonpl, J1b403aBoAH GHBAIOT CTALHO-
HapHHIMH M NepeABHKHHIMM. CTalHOHaDHHE JbAO-
3aBOAL OOHYHO COCTOAT H3 KOMIPECCOPHOIO OT-
JieJleHHs, JbJOTeHepaTOPHON, JbIOXPaHHJIHIEA C
AbJOPa3NeNOYHLIME H INOTPY3OYHHIMH MAIUHHAMHU
H naatdopMoll aas BHAAUM Jbja. HanGosee 3KO-
HOMHYHHW JbAO3aBOAH NPH XJaAOKOMOGHHATAX H
XOJIOH/IbHHKAX. ,

Tlo mpoH3BOAHTENBHOCTH JIbJO33aBOAMW pasjie-
JSI0TCA HA MaJHe (/AbJOolexXH) — MeHee 25 T/cyT,
cpennne —or 25 o 100 t/cyr u Goabmme —
ceume 100 1/cyT. BMeCTHMOCTD JIbAOXPAHHMHLIA,
Temmepatypa B KoropoM —5°C, Ha COBpeMEHHBIX
AbJ03aBOJAaX COOTBETCTBYET B 3aBHCHMOCTH OT
HasHaueHus 1—10-cyTouHOf JbZONPOU3BOAUTEE-
HoctH, O6uwiass macmopTHasi NPOH3BOJHTENBHOCTD
HalHX CYROBHIX JbR03aBoZoB Gojee 10 ThC. T/
Jeyr. Tlpon3BOAHTENbHOCTh OTAEIbHHX COBETCKHX
JbZ03aBOJ0B poctHraer 180 T/cyT (Ha XeMe3HBIX
noporax) u 360 T/cyT (B PHOHOH NMPOMBILIJIEHHO-
cTH). JIbJ03aBOAB HA JKEJE3HHX AOpOrax H NPH
pHOHHX npeanpuaTusx [17] obecnedenst Bcedt
MexaHu3aunuel, HeoOXOAHMMOH B 9acTHOCTH [Jst
3arpysKd JIbAOM H COJIbIO BAarOHOB-JIEIHUKOB (CO-
cTaBJsAMUX 0Koao 20Y% H3oTepMHYeCKOro nap-
Ka) H JbJOocHaGxeHHS  PHIGOJIOBEUKHX CYyIOB
(puc. V—16). JIbno3aBob B moe3sfiax H Ha &B--
TOMOGHJ/ISIX HMEIOT IPOH3BOAHTENBHOCTh f0 25 T/
/cyT, CYAOBHE Xe JbJO3aBOAH H3TOTOBASIOT JEK
B koudectBe g0 100 1/cyr u Gousee. IlepenBuxk-
Hble JIbJO3aBOAB OGLIYHO COCTOAT H3 JbJAOreHe-
paTopHOH ¢ HeGOJBLIEM JbAOXPAHUAHUIEM H OT=
JieJleHHeM C XOJOJMJbHHIMH MalIHKaMH W ABHra-
teqsivd. [IpH skemsyarauus JibO3aBOIOB  Beex
BHIOB CJefyer CTporo coGJiofaTh mpaBuia Geso-
MacHOCTH H NPOH3BOJCTBEHHOH caHHTapud. 3a
pyfexoM H y Hac Hapsagy C DOCTOM RpOH3BOX-
CTBa JbJa HEMOCPeACTBEHHO Y moTpebuTened pas-
BHBaeTCS H NPOMBIIJIEHHOE H3rOTOBJIeHHE JbAA.
ITpu 5TOM OCHOBHAaA TEHAEHNHS — Hepexof K
aBTOMaTH3HPOBAaHHOMY HPOH3BOJACTBY TPyGuaTOro
H TJAaCTHHYAaTOro, uemyfvaTtoro H GpHKeTHOTO
AbJa, COXPaHSeMOro B MEX4HH3HDOBaHHHX OyH-
kepax. Ilo cpaBHeHHIO ¢ OOGBLIYHEIM  GIOYHHM
JbaoM ceGecTOMMOCTh TpPyGuaToro (TakKie nJuac-
THHYaTOro) H uelyfA4aToro (Takxe CHEKHOIO)

122



Puc. V—16. JIspo3zasos Mypmanckoro poi6Horo nopra:

{ — xpaH; 2 — JbAOreHEPaTOPH; 3 — PeBepCHBHBIA TPAHCNOPTEDP; 4 — BUHTOBOMN
9JEKTPONOrpy3uHk; 7, 8, 9 — ckpeGKoBHe TpaHcmoprepn; /0 — 3jieBaTop;

JpAa Menblie npuMepno Ha 35 u 45%, noaTto-
MY HIPH TeXHOJIOTHYeCKOH NONMYCTHMOCTH HpeAmnodu-
TeHHe QTHAT 3THM BHAaM Jabxa. [IpH TexHoJO-
THYeCKOH HEeOGXOAHMOCTH B 6JOYHOM Jble Npea-
NOYTeHHe OTHAAlOT TPyOuaTO-GJIOYHOMY JIBAY HJH
Tpy6uaTo-NJAHTHOMY, KoToprle Ha 256% gewesse
o6ngHOro 6JI0YHOrO Jbjd, MOJY4aeMOro B JbJO-
reHepaTopax paccOJLHOTO OXJaXKAeHHA. 3a py-
GexoM 6JOUHBIA Jell mepel OTHYCKOM € JbA03a-
BOAOB YacTO HOABEPraloT pasjelke, COPTHPOBKe
H yNaKoBKe NOCPEACTBOM CIELHaJbHBHIX MaliHH.
VY mac (HampuMep, Ha JbJ03aBOofe NPH MOCKOB-
CcKOM xoJonuabHEKe Ne9)  wacte JbIOGIOKOB
pacnuauBaloT npu —5°C  MHOTOZHMCKOBOR 3JeK-
TPOMHJIOR HAa KYCKH Maccofi HecKOJbKO 6oJee
3 kr, 3aBOpayHBalOT B KpadT-6yMary H yHaKoOBH-
BalOT B KOpPOOKHM BMecTHMOCTbIO 16 kKr. Crou-
MOCTb NPOJAaBaeMOr0 JbJa HPH 3TOM BO3pacTaer
B 2,4 pasa. TpyGuaTHii JieA YacCTHYHO YNaKOBH-
BaIOT B MOJIHATHJEH. '
Hcnonb3oBaHue Jbja.
JAbJa NOTpebJsieTcss Ha TPAHCIOPTE H B TOPTOBJE
{20]. TlumeBo# Jex, M3rOTOBJASEMBIl B ZOMAaLIHHX
XOJMOAU/NbHHKAX H B PECTOPAHHHX JbAOTE€HEPATO-
pax, HCNoOJMb3YIOT € BOJXOH, uaeM, Kode, PpykTo-
BHM H TOMATHHIM COKOM, CIHPTHEIMH HaNHTK4MH,
XOJIOAHHMH NepBLIMH OMIOJaMH H Ap. Pasauunue

3HaunTeabHAd UYACTh'

CIYCK;
11 — pacuperenuTeNbHBHA
{2 — TpaHcnopTepnl pa3Hble ¢ GyHKepaMmH; I3 — sarpysousas maimmusa MBC-3

5 — nHeBMOTONKATENAL;, 6 —
TPaHCOOPTEP;

BHAH MEJKOro JbJAa H JbJOBOASHOR MyJbOH . INH-
POKO NPHMEHSIOT B COBPeMEHHOH NpPOMMILJIEHHOR
TeXHOJIOTHH JJs OBHICTPOTO OXJaXKAEHHHA: NPH
OCYHIECTBJIEHHH 3SK30TEeDMHUECKHX  XHMHUYECKHX
peaknHi; NPH CHATHH TeNJOTH CXBAaTHIBAHHA Le-
MeHTa B 0eTOHe, MNPH H3rOTOBJEHHH MSCHOTO
tbapwa npas Kosbac M peryJMpoBaHHM MOAbEMA
XJe60neKapHOro TecTa; NpH XOJORHJbHOA o6pa-
GoTke nTHOH M PpHOW. Kpome Toro, menxmii Jex
HCHOJb3YIOT IJIS OXJaXKIeHus MOJIOKa H HamHT-
KOB B OyTHUIKax H JAJs MeIUIHMHCKUX IeJef.

B 3aBHCHMOCTH OT Ha3HaueHHs HCHOJb3YIOT.
MeJIKHHl NpecHH, eo/ieHEI U GaKTepHUHAHHH Jef,
Kpome Tpy6uatoro, m1acTHHYaTOr0 H CHEXHOrO
JbjJla NPHMEHAIOT W H3MeJbueHHHA GJOYHHIA Jen,
Jns u3MmenbueHusl JbAa HCHOJB3YIOT  JAbAOAPO-
6MJIKH ¥ CHeroBaJbHHe arperaThl. [lj11 GeCKOH-
TaKTHOI'O OXJIaXXJAeHHs OGHIYHO JOCTATOYHO pas-
npo6Jends Jbfa Ha JILAOAPOOHJKE JHO KYCKOB
nuaMerpoM 30—60 MM (ans oxnaxneHHs GyTH-
Mok — puamerpoM 10—20 mM). B cayuae He-
NOCPEACTBEHHOr0 KOHTAaKTa, B YacCTHOCTH, C OX-
JlaxKAaeMbHIMH [MHIUEBHIMH  TPOAYKTaMH KeJa-
TEJbHO M3MEJbYyeHHE NHUIEBOTO JbJa CHEroBaJb-
HHIMH arperaTaMHM O TpaHy]l OHAMETPOM 2—
4 mN.. TToTpebHocTs B Jbfe OGHYHO COCTAaBJSAET
30—100% oxnaxaaemoi MacChl.
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Macca abaa G, Heo6XOAMMOro Ajast OXJaX-
Jenus Ha Af°C maccH npoaykrtoB Gup TenioeM-
KOCTBIO Cnp, coctaBaser G gn=Gupcnp Alfr, rie
r — TenJioTa NJaBJeHHs JbJa. Kpome Toro, pac-
CUHTHIBAIOT 06bquHM nyTeM BHeENIHHE MOTEPH
JbJA. :
OGmu# pacxoj Jbia COCTaBJsAET, HalpHMeEP,
_ OTHOCHTEJBHO Macchl PHIGH Ha CyAax-pedpnixe-
paropax 45%, a Ha HEH30TePMHYECKHX CyJlax —
1009 (upm Temnepatype atMmocdeps 20—25°C).

YCJIOBHBIE OBO3HAYEHHA

by — TONIMHA CJIOA JbJA, CM;
b, — EpHHA CAOSA JbJA, CM;
¢ — yhenbHas Temnoemkoctb, KJLx/(kr°C);
E — monyas [Onra, Mlla;
| — ceuenue, M2
‘G — Macca, Kr;
G — monyab capura, Mlla;
Gr — uucao ['pacroda;
g — Macca, T, KT;
g — yAe/bHAs
“4-°C);
I — sprannus, kJx;
{— ypenbHas sHraaenus, kAK/Kr, gIIx/M3;
k — koo duumesT tennonepesaun, kBr/(m?-°C);
N — pa6ora, k1 x;
n —ypenbHasi pa6ora, KJIK/Kr;
n — OTHOUIEHHE TOJIUHHE K IIHDHHE CJIOS JbAA;
Nu — yncao Hycceanra,
Pr — uncao [Ipangras;
p — nasaeane, MITa, klla;
Qo — XOJIOIONPOH3BOAKTENLHOCTh, KBT;
g — yZIeJbHas XOJOAONPOH3BOLHTENbHOCTD,
KJLxK/kr;
R — tepMuueckoe conmpotuBienue, m2.-°C/kBrT;
r — yIeJbHAas TEIJIOTA IJIaBJEHHS, Kllx/xr
Re — uncao Pefinosbaca;
S — nepumerp, M;
5 — yZedbHas TemaoTa pacTBopenHus, KJIxK/kr;
t — remneparypa, °C;
!y — TeMnepaTtypa KumeHHs XJjajarenta, °C;
V — o6bewm, M3
W — CKOPOCTh, M/C;
a — K03 HuKenT TelJI00TIauH, KBT/ (M2-°C);
8§ — ToawKHA CI0, M;
& — XOJIOAHJAbHEIH xoscp(pnuuen'r;
1} — K03 ulHeHT HCNOJb30BAHHA JbAA;
1} — K03 PUlKeHT NO0Je3HOro AeHCTBHS;
© — uHCSO IPaAyco-CYTOK (rpagyco-uacos) B Te-
YeHHE Ce30Ha,
A — renyonposoguocts, B1/(M-°C), kB1/(M- °C)'
Pe — KO3pdunUesT KHHEMaTHIECKOrO TPEHHS;
e — KO3 HIHEHT CTAaTHYECKOrO TPEHHH,
§ — KOHueHTpauusl, KO/KT;
0 — OJOTHOCTb, KI/MS3;
0 — HanpsaxeHue, MIla;
T — BpeMs, ¢, u;
(@ — OTHOCHTeJIbHAf BJIAXKHOCTb BO3AYXa, %;
¥ — ko3 puUMEHT POPMH,

NPOH3BOAUTRABHOCTb,  KIf (M2
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0 — npu HOPMAJbRHX YCJIOBHAX;
6 — Ge3MOpo3HLI;

B — BOJIa;

I — 0onoJHHTe]bHOe 000pyAOBaHue;
3 — 3apsjixa;

K — KOMIIpeccop;

J — JIef;

M — MOPO3HHIf;

H — HaMOPOJXeHHHH;

1 — napasuTHHIN;

p — OXJaxKAaeMble IPOAYKTH;
p — paspsagka;

C — COJIb;
cp — cpejiHee 3HaueHHe;
CT — CTCHKa;

T — TenJonepefalouH;
T — Tasiipe, pacTasBIUIMi;

X — XOJIOJUJbHBIA areHT, XJaZOHOCHTE/b;
/ — CcOJIb OTHOCHTEJIBHO JIbJA.

CNHCOK HCNOJIb3OBAHHOR
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[JABA Vi
KOHAUILHOHUPOBAHHUE BO3YXA

OBIHE CBELEHHA

KoHRJLHIHOHHPOBAHHE BO3AYyXa —
OTPACJb ‘TeXHHKH (a TakXe COBOKYNHOCTb IpO-
leccOB), ofecmeunBaiouias NOAJEPXKAHHE B NOMe-
fleHHAX 3aJ4HHLX MAPaMeTPOB BO3AYXd, ONTH-
MaJIbHEIX C TOUKH SpPEHHS CaMOYYBCTBHS Jojeh
{xoM(OpTHOE KOHIHIHOHHDPOBAHHE BO3AYXa) HJH
HeoOXOIMMHX AJs OpOBeJieHHs Kakoro-inbo Tex-
HOJIOTHIECKOIO mponecca (TeXHOJOTHYeCKOe KOH-
JHUHOHAPOBaHHE BO3AYXA).

OcHoBHHe NapaMeTpnl BO3ZyXa, BuGHpaeMbie
B KauecTBe 00'bEKTOB AaBTOMATHYECKOTO PeryJ/Hpo-
BaHHf,—€ro TeMnepaTypa H OTHOCH-
TeJbHasg BAaxuocTb Kpome Toro, ycra-
HOBKH KOHAMLHOHHPOBAaHAA BO3AyXa NOLAEPXKMU-
BalOT B moMellleBHH (0GHYHO 6€3 aBTOMAaTHYECKO-
TO peryJHpoOBaHHA) H HEKOTOPHe Apyrae Imapa-
MEeTPH, TaKHe, KaK CKOPOCTb JBHKEHHS BO3/YXa,
creneHb 3amnbJIEHHOCTH, Ma30BHH €OCTaB, OTCYTCT-
BHE HJiM, Hao0OpOT, HaJWuHe 3afaxoB, CTeneHb
HOHH3aIHH.

B neTHee BpeMsi KOHIMHHOHHPOBaHHe BO3LY-
Xa OCyWIecTBJSeTC OGHYHO C OTBOZOM TEMJIOTH
H3 NOMellleHHA (JleTHee KOHAHIHOHMPOBAHHE BO3-
JAyXa CPeACTBaMH XOJOJAW/BHOH TEXHHKH C IO-
MOILBIO XOJORUJIbHEIX MAIUHH HJH KAaKHX-AHGO
YCTPOACTB Ge3MalIHHHOIO OXJaXKACHHS).

3aMofi, Hao6opoT, B GOJBUIHHCTBE CJydaes
KOHAHIHOHUPOBaHHE BO3/yXa OCYILECTBJAAETCS C
HOABOJOM TENJIOTH B IOMEHICHHE CPeACTBaMH
OTONUTENbHON TEXHHKH (3MMHee KOHAHUHOHHPC-
BaHHe BO3/yXa).

PerynpoBaHne BJIaXHOCTH JIETOM H 3uMOH B
3aBHCHMOCTH OT HHTEHCHBHOCTH BJIaroBHZeJeHHH
B NOMELIEHHH MOXET OCYILECTBJATHCS HYTEM yB-
JNlaXKHeHHS WJu OCYUIEeHHH MOLaBaeMOro BO3AYyXa.
JleroM uawme Bcero Tpebyercst OCyHIeHHS, a 3H-
MOjt — YBJaKHEHHE.

YCTaHOBKH KPYIVIOTORHYHOrO KOHZMUHOHNPO-
BaHH BO3AyXa OOBeAHHSIOT GYHKUHH KakK JeT-
Hero, Tak H 3HMHEr0 KOHIHUHOHHPOBAHMA BO3AY-
Xa BMeCTe C NIPOMEeXYTOUHHIMH, NMEePeXOAHBIMY pe-
XKHMaMH B OCEHHee H BeceHHee BPeMsl.

B nacTosmem cnpaBoYnHKe B OCHOBHOM FpH-
BeJleHH CBeJeHHS O JeTHeM KOHIHUHOHHDOBaHHH
BO3yXa, CBA3AHHOM C NPHMEHEHHEM = XOJOAHb-
HOM TEXHHKH.

K KOHZMUHOHHpOBaHUIO BO3LyXa OTHOCATCA
TaKXKe PeryJupoBaHHe ra3oBOrQo cocTaBa H yha-
JIEHHE 3aMaXO0B, OCYLIECTB/ISIEMOe OGHIYHO HyTeM
BEHTHJIHPOBAHUA noMelleHuft (Haubojee mpocTofi

H fewmeBnf cnoco6). B psapne cayvaes (moxsop-

HHE JIOJKH, KOcMHYeckKHe  Kopabsau, XpaHeHue
NJOKOB B peryiHpyeMOH ra3oBofi cpefe H Ap.)
rasoBHfi cOCTaB perysiupyercss myTeM DorJjoiie-

HHsi BPEIHHX rasoB Pas3JHUHLIMH BEWeCTBaMH 6e3
BEHTHJIHPOBayYs nomelleHns. BeutuanpoBanmne
MOXXHO He NpHMEeHsTb TakKXKe [PH OTCYTCTBHH JHO-
Aefi B KOHAMIHOHHDPYEMBIX MOMEIICHUSNX H B TeX
caydadx, Korjia B [OMelleHHAX HeT BhlJeJIeHHs
BPeAHHX ra30B.

TENJIOBOA ¥ BJA)KHOCTHbIA
BAJIAHCbHI MOMEILEHHS

Bce craThH TemJoBOrO ¥ BAAXKHOCTHOTO Ga-
JIAHCOB . MOXKHO DasfefuTb Ha ABe [PyNOH: He
3aBHCSIHe OT NapaMeTPOB HaPYKHOro BO3AYXA
H 3aBHCfIUHe OT HHX. K mepmpofi rpynme OTHO-
cATCA CJAeRyOUlHe CTaTbH TENJIOBOrO GaJjanca:
TeNVIOBHie/IeHHe MOAbMH Qa, 06OpyLOBaHHEM H
obpabaTbiBaeMbEIMH MaTepHalaMH Qos, a TakXe
HCKYCCTBEHHEIM ocBelleHHeM Qoc. DTH CTaThH
COQTBETCTBYIOT NPHTOKY TEIJIOTH B [OMEILEHHE,
T. €. ABJAIOTCA MOJOXUTEAbHHMH,

Ko BTopoit rpynne crarteli temaoBoro Gananca
OTHOCATCH: NPHTOK TEMJIOTH 4epe3 OrpakAeHHs
Qor, IPHTOK TENNIOTH C HADYKHHIM BO3LYXOM,
NOCTYNAaIUM 3a cYeT HHQHALTPALUM yepe3 He-
NJIOTHOCTH orpaieHufi Quugp, H NPHTOK TEMJOTH
C BEHTHJIAUHOHHBIM BO3AYXOM Qpemr. DTH CTaTbhu
TENJIOBOrO (aslaHca JIETOM MOJIOXHTEJNbHH, 4 3H-
MOH OTPHILaTEeJIbHHI. )

Of6utee koanuecTso TemioTH Qo (B kBT), KO-
TOpOE JXOJIKHO GHTH OTBeNeH0 B BO3AYX00XJa-
JHUTeJe XOJ0MHAbHON YCTaHOBKH,

Qo = QH3 + QaB + Qno-r = Q.TI + QOG + ro +
+ Qor + med) + QBeHT + Qno'r ’ (VI“‘I)

rae Qus — TEMIONPHTOK, He 3aBHCAIIHA OT mapa-
METPOB HaPYXHOIo BO3AYXa;

Qus = Qu -+ Qoo + Qocs

Qap — TEIVIONPHTOK, 3aBHCALIMA OT MapaMeTpos .
HapyKHOrO BO3JYyXa;

Qap = Gor + Qued + Qgenrs

Quor — OPATOK TEMNIOTH B KOHAMUHOHEPE H BO3-
LyxoBOJax Uepe3 H30JAUKIO, a TaKXKe TemIOROk
9KBHBAJIEHT PaGOTH BeHTHAATOPA.

K nepBofi rpynme cratefi BJaXXHOCTHOTO O6a-
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Puc VI—1. Banasc TenJoTH, BJarH H BO3AYyX2 B NOMeELiCHHH:

a — obwan cxeMma; 6 — d, i-aMarpamMma

JaHCA OTHOCATCH BAaropHjenenus moapMd W,
o6opy/ioBaHHeM H 00pabaTHBaeMHME MaTepHa-
JamMH Woo. OGHYHO 3TH CTATbH OGRIBAIOT MOJOXKH-
TeJIbHBIMH.

Ko Bropofi rpymme OTHOCATCS TPHTOK BJarH
€ HAPYXHHM HHOHJILTPALHOHHHM H  BENTHAALW-
OHHHM BO3AYXOM Wang H Wyear, JeTOM 06e 3TH
¢TaTh¥ OOHUHO HOJOKHMTEJNbHH, 4 SHMOH OTpu-
UATeNBbHH.

O6uiee KonuuecTBo Bnaru W, (B Kr/c), KOTO-
poe NOMXKHO GHTH OTBEleHO B BO3AYX00XJajJH-
TeJsie XOJIOAHNbHOA YCTAHOBKH,

Wo=Wgs -+ Wzp = Wo6 + Wimnd 1+ Waenr-
(VI=2)

3zech Wys — BAaronpHTOK, He 3aBHCHLIHA OT ma-
paMeTpOB HapYKHOTO BO3AYyXa;

Vie=Ws+ Wog

W3 — TENIONPHTOK, 3aBHCAILHA OT HapaMeTpoB
HAapYXHOTO BO3LYyXa;

Wag = Wuno + Wsenr-

Ofmas cxema TeNJIOBOIO, BJAXKHOCTHOrO H
BO3AYWHOro 6aJancoB OOGHIYHOR YCTaHOBKHM KOH-
JHIOHOHHPOBAHHS BO3AYXA C BEHTHJHPOBAHUEM
noMelleHHs MOKasaHa Ha puc. VI—1, a. Peuwup-
'KyJNSUMOHHBI BO3XYX, MAacCCOBBIA PacXOR KOTODO-
ro Gp sabupaercs M3 NOMeIleHHs, CMelIHBAeTCs C
BEHTHASUHOHHNM BO3LYXOM (Ggenr), M[POXOIHT
yepes KOHIMIWOHep, B oblee KOJAHYECTBO LHP-
KyJISIIHOHHOTO BO3AYyXa NOJAeTcs B KOJMYecTse
Gy BeHTHASTOPOM B momelteHne. H3 nomemerns
BeHTRJSIMOHHKA BO3AYX YHajadeTcs depes He-
fIIOTHOCTH, CHelHaJbHBE OTBEPCTHE WJAH ¢ HO-
MOUIBIO BHITSIKHOTO BewTHaAsATOpa. Bosayx, moga-
BaeMHfi B NOMellleHHe, JOJKeH MONMOTHTb KOJH-
yecTBo Tennots Q v Baaru W

Q= Qs+ Qo6 + Qoc + Qor + Quuds.

W=Wi+ Vo6 + Wino.

IOns pacdeta npouecca KOHAMUHOHHPOBAHHS
BO3lyXa B NOMEIUEGHHH MOXHO COCTAaBHTH CJEKY-
jomre TPH GaNAHCOBHIX YDaBHEHHA:

renaot Q=_Gy (in—iz); (VI—3)
Baary W= Gy (dn—ds); (VI—4)
Bo3ayxa Gn= Gp+ Gaesr, (VI—-5)

rie in — yHAeJbHas SHTANbLOHS BO3AYXA, yHAajse.
MOro H3 NOMelleHHs, NPAPaBHHBAeMas K pacder-
HOH 9HTasZbNAH Bo3ldyxa B pabouei soHe (pabo-
gefi HAasHBAIOT 30HY, TAe TpeGyeTcs HOAZEpKa- .
HHe pacueTHWX NapaMeTpoB Boanyxa). B sBuco-
KMX nomellleHHaX (CBeile 3 M) C GOJbLIUHMAE Ten-
JIOBBIRENICHUSIMA  (3aJIbl KHHOTeaTpOB, NOMEIEeNHs
1as OBM u Ap.) ona HMeeT HeCKOJLKO GoJbliee
SHayeHue; [y — YAeJbHAas SHTAAbNHS BO3AYyXa,
noaBaeMoro B nomeienne; dy A dz ~ BAAroco-
Jlep:XaHHe BO3JyXa B MOMEIUEHAH H BO3NYyXa, 7No-
NaBaeMOro B NOMeElleHye. ,

Tlp# DOCTOSHHBIX MACCOBHIX pacxoiaX moja-
BaeMoOro B noMemenue Bosgyxa Gq H ero mapa-
MeTpax B MOMELICHHH in M dp ypaBHenHs Ganau-
coB Temnotu 4 paaru (VI—3) u (VI—4) Gyayr
CIpaBeiJUBH, eC/d NEPEMEHHHM BeJHIHAaM Q ¥
W COOTBETCTBYIOT MepeMeHHbe NapaMeTpH Moja-
BaeMOro B TIOMellleHHe BO3AyXa ip u de. JInmma
BIl wH3meneHHst COCTOSIHHA BO3AyXa B NOMeHICHHH
8 d, i-amarpamme GyZfeT XapaKTepH30BaTbCA Ten-
NIOBAAKHOCTHBIM OTHOMIeHHeM (puc. 1, 6)

Eq = Q/W = (ig — i)/ (du —dg).

OpueHTHPOBOUHHE 3HaYeHHs &a /8 pa3my-
HuxX nomemenud mpusesens B8 Taén. Vi—IL.

PasbsicHen¥e pasiuYHHX TEPMHHOB, OTHOCA-
wEXcs K BA2XHOMY BO3LYXY, CM. B CHPaBOYHH-
Ke JganHof cepun «Tennodusndeckne OCHOBH 10-
nyuerus HCKyccTBewnoro xodonas (M.: [Mmuesas
npoMbienHocTs, 1980, ¢ 164—176 n 179-=
180). :

Paanocrh HTaJbnHA Ig—iz MOXKHO BHpa3HThb
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Ta6anpa Vi—I

Cpednue 3HAMEHUR MENA0BAANCHOCMHO20
OMHOWEHUS € U COOMBEMCMBYIO UX UM
K03hPpuyuenmos 8raz0svmnadenusn Sy Aemom
8 DA3HLIX NOMELLEHUAX

TloMemeHus en » KJR/Kr by
KBaptupu, Homepa 15000—20000 1,2—1,4
rOCTHHHULL
MaJonocemaemue 12 000 1,25
MarasuHbl
MuoronoceniaeMuie 9020 1,4
Maras¥He, pecTo-
pannl, Kade
“Tearpul, KuHOTeaT- 8000 1,45

PHl, ayIXHATOPHH

gepe3 pacnosaraeMbiii TeMmepaTypHHHA
IPATOYHOrO BO3LyXa

nepenan

Alpacn = tq —tg;
ig—ip = EpCralipacn,

rie &n— K09(QHNUEHT BJArOBHNAJeHHA, COOT-
BETCTBYIOWHH TeNJOBJaXXHOCTHOMY OTHOLUEHHIO B
fOMEWeHHH Ew; Csa — TEMJIOEMKOCTb  BJAXKHOTO
BO3JYXa.

3anaBascb 3HaueHdeM Afpacm, 10 YPaBHEHHIO
(VI—6) onpeneasioT pasHOCTb HTAJbNHA in—is,
a sareM no ypassenutio (VI—3) ~— maccoBu#
pacxop Bo3ayxa G,

B 3aBHCHMOCTH OT THOHA YCTPOACTBa AN BhI-
OycKa BO3JyXa MW Xapakrtepa noMeileHHst Afpacn
usMensiercs ot 4 no 18°C. JKenatesbHo npusH-
MaTb BO3MOXHO OOJbLiHe 3HaYeHUs Alpacnm, Tak
KaK 3TO MO3BOJIfeT COKDATHTb CeYeHHe KaHaJoB
H YMeHbIUHTL pasMepbl BeHtuaaropa. [lpu mpo-
€KTHPOBAHHH CHCTEMbl KOHIHIHOHHDOBaHHH BO3-
IyXxa Alpacn DPACCUNTHBAIOT B 3aBHCHMOCTH OT
NPHHSATOH CHCTeMu BO3AyXOpacmpejefeHHs Tak,
yroObl obecrmeuuTh B pabouell 30He JOMYCTHMOE
OTKJIOHeHHe OT Tpefyemoli TeMnepaTypsl B mpe-
meaax or 0,5 no 1°C. B cucremax KOHIMIHOHU-
poBaHHA BO3JyXa C BHIIYCKOM €ro 4epes peller-
KH Alpacn<<6--8°C. B cOBpeMeHHHIX CHCTEMaX C
3G HEeKTHBHBIM pacnpelesieNHeM BO3AyXa
NOTOJOYHblE AHEMOCTATHl WJH [epP(POPHPOBAHHBI
noToN0K) AlpacnK15-+-18°C. .Ilpu pacuere mecr-
HBIX H ABTOHOMHBLIX KOHIHIHOHEPOB ¢ GeckaHalb-
HO#l mojauell Bo3nyxa Afpaca=10--12°C.

Banauchl TensoTel W BJaTH Bcefl  YCTaHOBKH
KOHJAHIHOHHPOBAHUSA BO3JyXa MOTYT GHITb Hpex-
CTaBJIeHbl CJENYIOUHMH ypaBHeHHSAMH:

Qo = Q + Quor -+ Qgenr = G (ic — ip);
Wo= W Wgenr = Gu (de —dp)

(depes -

roe {¢ B de— NapaMeTpH CMeCH pEHUDKYJsilH~
OHHOTC H BeHTHJIALHOHHOIO BOAYXA NPH BXoJe B
Koupunuonep (cm. puc. VI—1).

Besmuunsa Qo paBHa XOJOAONPOH3BOLUTENLHO-
CTH HETTO XOJOXHJbHOR ManmmHu. Ec/ME B KOHAH-
UHOHEpe NPH JleTHEM peXHMe OCYLUIeCTBASETCH
HarpeBaHde BO3JyXa B KajaopHdepe, TO K Beaduu-
Be Qo ZokHA OHTb A00aBJEHA €ro TemIolpons-
BOJHTEAbHOCTb.

Jas npenBaputenbHHX NONCIETOB MOKHO HC-

f0Jb30BaTh YKPYNHeHHHe  OOKasateJn  (TalJ.
Vi—2).
Ta6anna VIi—2
lpubausumensroie  3snauenus yoeavnod

xonodonpoussodumenssocmu na 1 M® naowadu
nosa gr, (8 Bm/mM?) ¢ ycmanoskax xonduyuo-
Huposanus e030yxa

Maomgaze no-
Tometuenus ﬁ:ﬂgsezzﬁo;o g, . Br/mt
M2 /yed.

Kuspe noMemenus 30 40

(KBapTupH, Bome- 20 60

pa roCTHHHL) 10 90
Yupexienusa, Gau- 12 70—100
KH, MyseH, G6uG- 8 90—150
JIMOTEKH 4 160—250
YuuBepmarn, wMara- 6 90—160
3HHbI 4 120—180
2 160—250
Pectopanbl, Kkade, 3 160—200
CTOJIOBLIE 2 250—357
155 300—450
TeaTps, KXiuHOTE€aT- 1,0 200—250
pBl, ayAHTOPHH 0,5 300—400

3HaueHns gr, AJS NPOU3BOJCTBEHHHIX HOMe-
IeHH# B GOJIbLIOK CreNeHH 3aBHCAT OT TEMJOBHI-
JeJIeHHH TeXHOJIOTHYEeCKOr0 OGOpYHOBaHHs H IO-

9TOMY SBJSAIOTCH Pe3KO nepeMeHHbIMH. Makcu-
MaJbHHE B8HAYEHMS  HX  MOIYT  JOCTHTaTh
1000 Br/m2

PACYETHBIE NAPAMETPDI
HAPY)XHOI'O BO34YXA

Kaunmar pasauunbix pafionos CCCP xapakre-
pusyercsi GOJbUIHM DPa3HOO6pasHeM — OT  apKTH-
yeckoro Jo cy6rpomuueckoro.  Kimmaruueckoe
paiionuposanne CCCP, yudTHBamoulee BJNsHHE
pasyMYHEX GAKTOPOB JETHEr0 H 3HMHEro KiHMa-
Ta Ha CTPOUTENLCTBO, npHBeaeHo B CHull 11—
33—75. las JeTHero KOHAHIHMOHHMPOBAHUS BO3-
nyxa pesnecoo0pa3HO NPHMEHSTbL  YIPOUIEHHO

128



Tabanna Vi—3

Xapaxmepucmura kaumamyueckux son CCCP

XapaKTepHCTHEA 1 i i v v
Yncso  xapkux  Juedt Ho 25 25—50 50—100 100—150 150
B, TO&y
Uncio wacoB ¢ Temmepaty- Jo 600 600—1200 1200—2400 2400—3600 3600
poit cBume 20°C
Pacuetnas TemmepaTypa 25—28 26—30 29—36 30—39 39—50

Bosllyxa (mapametpn b
Ta6a. Vi—4), °C

KJIMUMaTHieckoe 30HHPOBaHHE, OCHOBaHHOE Ha ro-
JOBOM UHC/IE KapKHX AHEH CO cpeaHell CyTOUHOH
TeMneparypoii ceuime 20°C, KoTopoe xapakTeph-
3yeT CTefeHb HCHOJMb30BAHHA XOJOAMMLHOTO 000-
PYAOBaHHS.

XapakTepHCTHKA OTHEJbHBIX KJIHMAaTUYECKHX
308 CCCP npuBegena B Taba. VI—3.

KomdopTHOe JeTHee KOBIHUHOHHPOBAaHHE BO3-
JIyXa ¢ npUMEHeHHeM XOJONHJIbHOro o60opyaoBa-
aas B I u Il 30Hax menecoob6pasHO NPHMEHATh
JRIIb B HauGoJiee TeNJVIOHAUPSKEHHBIX MoMelle-
HHAX (TeaTpPH, KHHO, JIGKIMOHHBle 3aJhl H 14P.).
B III 30He ero nesnecooGpa3Ho MPUMEHATL BO BeeX
30aHHAX OOIIECTBEHHOrO MOJb3OBAHHA, a4 YACTHY-
HO — H B XHJBX 3gauusix. B IV u  V 3onax
JleTHee KOHIHIHOHHPOBAaHHE BO3AYXa HeOGXOIMMO
NPHMEHATL BO BCeX NOMEILEHHAX, B KOTOPHX Ha-
XOISITCS JIOAH, B TOM 4YHCJE H B KHJBIX.

TexHoJOMHTECKOR KOHJWLHOHHPOBAaHHE BO3LY-
Xa B MeHbllel CTeNeHH 3aBHCHT OT 30HAJbLHOTO
kmuMata. Tlpn Heo6XOAUMOCTH UMeTb NOHHIKEeH-
HHE TEMNepaTypy HJiH BJAaXKHOCTb BO3AYXa B IO-
MelIeHUsAX NPHXOAHTCS NPHMEHSTb XOJOXHJIbHOE
060opyAOBaHHE H B CEBEPHBIX MPOXJaAHHIX pafo-
HaXx.

PacyeTHrle nmapaMeTpsl HapYXKHOTO BO3AyXa
B JieTHee BpeMs MJs pasauuneix ropogos CCCP
npuBefleHH B Ta6n VI—4. Pacuetnbie napamer-
PHl HApYKHOTO BO3ZyXa JaHH B Hell B Tpex Ba-
puantax (A, B, B), coOTBeTCTBYIOWIKX PasiIHYHOR
CcTeneHH OOECNEeUYEHHOCTH MNOAAepkKaHus Tpelye-
MHBX RapaMeTPOB BO3AyXa B MOMeEIIeHUH.

MTapaMeTpu A — 3a pacyeTsble NPHHATH
cpenHsis TeMmeparypa (M SHTaJBMHA) BO3LyXa
€aMoro apKoro Mmecsina B 13 4, ‘mpeBHIIeHHe
KOTOpHIX HabJaiofaercss He Gosee 400 7 B roxy.

[Tapamerpn B — reMneparypa M 2HTaMb-
fIis BO3JyXa, MpeBLIIEHHE KOTOPHIX HabJoja-
erca He Gosee 200 u B roxy.

[Tapamerpn B — pacyerHas Temmepary-
Pa H 3HTaJbIHS HAPYXKHOI'O BO31yXa COOTBETCT-

BYIOT MaKCHMaJbHHM HX 3HauyeHHsAM, Habmojae-
MBIM B JAHHOH MECTHOCTH.

Hns napamerpoB A u B B tab6a. VI—4 npu-
BeJeHH 3HaueHHs CTemeHd OGecmeueHHOCTH (B
%), paccuutanuuie mo ¢opmyJe

290 —2m0 100
’
290

rle 2y — YHCJO 93COB B TOLY C TeMmmepaTypoit
cebie 20°C; 2mo — YMCJO 4acoB B MOAY C NPEBHI-
LIEHHEM pacCYeTHbIX mapameTpoB. (HeobecnedyeH-
HOCTB).

Hasi napamerpoB B f=100% (2mo=

Kak Buano 3 tabn. VI—4, napamerpam A
COOTBETCTBYET CJHIIKOM HH3Kas CTeleHb oGecre-
YeHHOCTH, H [O3TOMY TaKHe 3HAYEeHHs mapamer-
POB MOXKHO [PHHHMATbh JHIDb B OTAENbHHIX CJYy-
YasiX Ha OCHOBaHHH TEXHHKO-95KOHOMHYECKOro pa-
cuera. Mcnoap3oBande B pacuerax napamerpos B,
NPUHATHIX IO PEJKO BCTpedaiomieMycs aGcoumoT-
HOMY MaKCHMyMY napaMeTpoB BO3AyXa, NPHBOJHT
K 3aBLILIEHHI0 CTOUMOCTH XOJOJHJbHOro 0Gopy-
JIOBaHHs H NMOSTOMY 3KOHOMHYECKH HeOmpaBiaH-
HO. HIX MOMKHO NpPUMeHATb JHLIb B TeX YCTAHOB-
KdX, B KOTOPHIX HEAONYCTHMO JaxKe KpaTKOBpe-
MEHHOe TOBBILICHHE TEMIepaTypH BO3AyXa B MO-
MELIeHHH CBEPX pacueTHON (HampuMep, acTPOHO-
MHUYECKHe 4achl H AP.).

HauGosiee ynoTpeGUTENbHBIMH 8 MPaKTHKe
KOHRHUHOHHPOBAHHSA BO3AyXa SABJAIOTCA lapa-
merpel B, Jas IV u V 30n OHH [alOT creneHb
obecneyensoctd 92—959%, 4TO MOXKHO CUHTATh
JUJIsl MHOTHX CJAydYaeB JAOCTAaTOYHO YHOBJETBOPH-
TesbHBIM. OaHako Aasa I1 30HH cTeneHb oGecie-
YeHHOCTH CHHXXAeTcsi B OTHeJNbHEIX CJAydaaX HO0
65%, a B I 3oHe — 10 57%, 94TO HesJb3s CYUHTATD
JONYCTHMHIM., B 3THX ciaydyasgx peKOMeHAyeTcst
NPHHEMATh AJs pacyeta mnapaMeTpul BO3AYXa,
NpoMeKyTouHble MexAy b u B.
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Prc. VI—2. CooTHolmenue MeXAy KOJHYECTBA-
vu tenaoth (B %), OTBOAMMOR OT YeJiOBEKa,
HaXOAAIIErocss B COCTOSIHMM ITIOKOS, MyTeM pa-
AHAUMH Gpan, KOHBEKIHH Jxoss B MCHAPEHHS {uenm

KOM®OPTHBIE U TEXHOJIOTHYECKHE
TPEBOBAHHA K MAPAMETPAM
BO31YXA B NOMEIMEHHH

Omymenne KoMoOpTa BO3HHKAET ¥ WeJOBexa
TOrAa, KOrAa BhHjeJseMasi HM TeNJIOTA OTBOJHMT-
cf B OKPYXaloWlylo cpefy HpH HOpPMajabHOR TeM-
nepatype ero KoXu 0e3 ee feperpeBa HJH nepe-
oxaaxaeHHs. OTBOX TenJOTH NP 3TOM OCYIiecT-
BJIAeTC KOHBeKIHel, HCNapeHHeM BJarh, a Tak-
Ke pagnauneli (puc. VI—2). .

Ecnu - teMmeparypa orpaxineHus npHMEpPHO
paBHa TemMnepatype BO3JyXa B NOMEINEHHH, OT-
B80J TeNJIOTH KOHBeKHMeHA W pajmuauuefi onpepe-
JIgeTCs TeMnepaTypoll BO3AyXa MO CYXOMY Tep-
MOMEeTDY, a OTBOJ TeNmJOTH HCHapeHHeM — TeM-
TepaTypoit BO3JyXa MO BJAAXKHOMY TEPMOMETpY.
Jas cymmapHoro mpouecca ompefeasiomed Gy-
JleT TeMmepaTypa BO3ZYyXa, MPOMEXKYTOUHASA MeX-

Cpellusifl pajlHalMOHHAS TeMmmepaTypa orpaxAeHH:,
Temnepatypa Bosiyxa B nomeunenun, °C

Komdoprahle mapameTphl BO3AyXa B mOMelle-
HHH 3aBHCAT OT CKODOCTH BO3JyXa, OJeXAH, WH-
TEHCHBHOCTH (H3HUECKOH HeATEIbHOCTH 9YeJoBe-
¥4, YCJOBHA DafMalMH H B MeHbllefd CTeNeHH OT
OTHOCHTENbHON BJaXHOCTH Bo3ayxa. Jas o6wy-
HHX ycaoBHH (fsosnforpams) ONTHMAJbHHE Ma-
paMeTpH BO3XyXa NMpuUBeJeHW Ha puc. VI—I14,

B noMeuleHussX KOMGMOPTHOrO KOHIHIMOHHPO-
BaHHA BO3[yXa pPEKOMEHAyeTCH NOAJEePKHBATH
-OTHOCHTJIbHYI0  BJjaXKHocTh B npefenax 0,4—
0,6. MakcuMa/bHYIO TeMNepaTypy BO3AyXa B MHO-
MeIIeHHAX ¢ npeGblBaHHeM JIOAeH CleAYyeT NpPH-
‘BAMAaTb He cBhille 28°C. B nomemenusix ¢ Kpar-
KoBpeMeHHBIM (Z0 1 1)
(Marasunsl, Kade, mapukMaxepckue # JAp.) BO H3-
GexkanHe HENPHATHHX OMLYUIEHHH 0pH BXOAe M

npebniBaHneM  JHOJeH -

Iy TeMnepaTypaMHi TO CyXOMY H BJ4aKHOMY Tep-
MoMeTpaM. 3Ta TeMnepartypa HasHBaeTca 9 ¢-
¢dekTuBHORA Temneparypoh. [Ipu musrux TeM-
nepatypax BO3AyXa HOJA HCHapeHHsi HeBeJHKa ©
shdekTHBHAaA  TeMmepartypa  npHOJHXKaercd K
TeMnepaTtype Mo CyxoMy TepMoMetpy. Ilps Bhico-
KHX TeMIlepaTypax BO3JLyXa H3-3a npeobaanaio-
We# posn ucnapenus 3QdexkTHBHasA Temmeparypa
npn6JnkaeTcs K TeMneparype BO3SAyXa HO BJax-
HOMY TepMOMETPY.

IlBHKeHHe BO3JYyXa OKOJO YeJOBeKa HHTEH-
CHQHLHUPYET OTBOJA TEWIOTH H BJarH H to3jaer
KOM(OPTHOE CAMOYYBCTBHE [(IPH CPABHUTEJBHO
BHICOKOfl Temmepatype Bo3fyxa. TeMmmepatypa,
haiouias NpR HeKOTOPOA CKOPOCTH BO3AyXa Takoe
XKe omymenwe koM@opra, 9TO H IKBHBAJEHTHas
s¢pdekTHBHAA TeMnepaTypa, H3Mepsemas 6e3 06-
JLyBaHHA dejoBeKa Bozayxom (w=0 M/c), Ha3H-
BaeTCH SKBHBAJNEHTHO-3PdeKTHBHOW
TeMllepaTypo# (puc. VI-3). Moxwuo
B CpefiHeM CUYHTaTh, 4TC NPH 3aMaHHHX napamer-
pax Bosyxa (! 4 ¢) yBeqMueHHe CKOPOCTH BO3-
ayxa ua 0,1 M/c npuBefeT K HOHHMXKEHHIO JKBH-
BaJieHTHO-3()deKTHBHON TeMnepaTyps nO CpaBHe-
mao ¢ sbdexTuBHOR TeMneparypofi Ha 0,3—
0,6°C. [lpyrumu ClOBaMM, yBejliYyeHHE CKOPOCTH.
Bo3xyxa Ha 0,1 M/c no3BosnT npu TOf XKe crene-
HE KoM(dOpTa NOBHCHTH TEMNepaTypy ero Ha
0,3—0,6°C. .

Ilpu Ha/H9AM 3aMeTHONM DA3HOCTH MEXKAY TeM-

nepaTypoifl BOSZyXa. B [OMEINEHHH H TeM-
nmepaTypol OrpaxkieHuf oufymeHHe KoMdopTa
6yheT onpefenATbhcs pPaZHIULHOHHO-3 -

bexkTuBHON TeMneparypon (P3T). Ha-
JiuHe PafHalHROHHOTO TeNnJ000MeHa [O3BOJSET
nojydyath OAHHAKOBHIA KOMGOPT, T. €. WOCTOSH-
HYI0 paaHalHOHHO-3(}EKTHBHYIO TeMiiepaTypy
IDPH CaMbiX PasjHMUHHX IlapaMeTpax BO3Ayxa.
Tak, JJIs COCTOSHHA NOKOA OLiyuleHHe KOMdopra
6yzZeT ONMHAKOBLIM JJIsl CAeLyIOWIUX YCJOBHI:

°C 40 32 24 11 0
15 20 24 30 35

BHXOjie He CJEAYeT KONYCKATh Mepemnanos TeMme-
paTyp HapyXHOTO BO3JAyXa H BO3LyXa B NOMelle-
HUH (lg—Ig) CBBHIIE CACAYIOIHX BEJHUHH:

ta, OC
tﬁ'— fn, OC

30
5—6

35
9—10

Ceume 35
10—12

OnraMajabBbie NapaMeTpPH BO3AyXa IpHBene-
HH B Ta6a. VI—b, Ouu B 11€70M COOTBETCTBYIOT
JaHHHM puc. VI—4, 3a HCK/IIOYeHHeM JAAHHHX,
OTHOCSIHXCA K TAXeJoR pa6oTe B NJOTHOM KOC-
TIOME.

TeXxHOJMOTrHYeCKHE
K [napaMeTpaM BO3AyXa B

Tpe6oBaHHA
NPOH3BOACTBEHHHX
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Ta6asena Vi—5

Onmumarervie KoMpOpmrole napamempst s030yxa & NPOU3E00CMBEHHbX,
OBUYECIMBEHHBIX U JCLLAKX NOMEUIEHUAX

Buigesenue Cropocthb
[A— TemmepaTypa, OTHOCHTeJIbHAS|  ABHXKEHUS
YcnoBHs TPyXa B TIOMEILIEHHH ONAHM 9eslo- °C BJIAXKHOCTS, BO3J(yXa
nekoM, BT HOJH e HHUBL B pagouet
SoHe, M/C
Jlerkas pa6oTa Ha MPOH3BOACTBE (CTOA HIH Ho 175 22—25 0,6—0,3 0,2—0,5
cHRifi, HO 6e3 (HHSHYECKOro HaNpsAKeHHs, KOH-
TOpCKHH TpYR)
PaGora cpenmefl TsmecTH (XoAbGa, meperoc  175—290 20—23 0,6—0,3 0,2—0,5
Taxecteli Jo 10 kr, cros ¢ neoabmAM H-
SHYECKHM HanpsiKeHHeM)
Tsxenass pabora (cHcTeMaTHuecKoe Hanpsike- Csrime 290 18—21 0,6—0,3 0,3—0 7

_HHe, TepeHocka TsKecTell -cBuimwe 10 Kr)

1.°C
30,
foxod,
q=1008m
Alezxor
pacoma,
y=2008m
a5 Tamenas
10+ pakema,
92 . g-3008m
5—JIIILLJJKI
0 45 10
Pn

Puc. VI—4. KomdboprHas JmeTHAs TeMmeparypa
803AYXa B 3aBUCHMOCTH OT €r0 OTHOCHTEIbHOH
BJIaXKHOCTH, CKOPOCTH, OJeXJAbl H aKTHBHOCTH
JOAeH:

-— = e~ JICTK&4 JCTHHSA OACKAA,
JOBOA KOCTIOM

— OOBIYHBIR Je-

nNOMeleHnsX pa3sHoOOpa3HH, ONHAKO HX MOXKHO
CTPYNNHPORATh IO OTAEJbHBIM HPH3HAKAM.

1. MaMerenne pa3MepoB MallHHOCTPOHTE/b-
HHX Jerajefi npu KoJie6aRMn TeMOepaTypH fAena-
eT HeoOXOJUMHM B psle CAyuaeB MOAJepKaHHE
NIOCTOSIHHOH TeMuepaTypH BO3QyXa B HOMelleHHAU
Ha ypoBHe okoJo 20°C (TogyHOe MalLIHHOCTpOE-
_HHe ¥ OPHOOPOCTPOEHHE, MPOU3BOACTBO Kasmb-
POB, ONTHYECKHX JHH3, H3MePHTe/bHEE JaboparTo-
pHH H T. L.).

2. H3menenue pasmepoB, Qopmul B ¢usyue-
CKHX CBOHCTB TUIDOCKONHYECKHX Ted HDH KoJe-
6aHHH OTHOCHTEJNBbHOH BJIAXKHOCTH BO3AyXa JeJa-
eT HeoGXOAMMBIM MOAJEepXKaHue MNOCTOsIHHONA OT-
HOCHTEJbHOA BJIA)XKHOCTH BO3JyXa B NOMeUleHHH
(mrorpadun, o6paboTka JepeBa, NPOH3BOJACTBO
cnuvek, HaxjaunHof G6yMmarH, abpasMBHHIX Kpy-
roB, My3eH, apXuBbl, GHOJHOTEKH).

3. ¥cunewnas KOppO3HSi MeTa/JIOB NPH MO-
BBIIIEHHOA OTHOCHTEJNbHOA BJIaXKHOCTH BO3AyXa
3acTaBJseT [OAAEPKHBATH B COOTBETCTBYIOUIMX
NOMelEeHHSIX OTHOCHTEJBHYI0 BJIAXHOCTh HE BbI-
we 40—509% (MammuHOCTpOEHME, CKJIalb HHCTPY-
MEHTa H YepHOro Merajja, MallHHHHE 3ajbl, aB-
TOMaTHYeCcKue TenedOHHHE CTaHIHH, SJeKTpoai-
napaTHble NOMEILEHHA),

4. DyeKTpH3anud -pAKA MaTepHaaoB (IIpsKa,
TKaHH, 6yMara) B Opolecce NPOH3BOJACTBA MOXKET
NPHBECTH K OpaKy M CTaThb [PHYHHOR B3pHBa.
Yro6el cBecTH ee K MHHHMYMY, B NOMELICHHAX
NOAJAEPKHUBAIOT OTHOCHTEJBHYIO BJAXKHOCTD He
meHee 60—65% (TekcTmaABHOE, MoJMIrpadHyecKoe
NPOM3BOJACTBA H AD.).

5. TTorepsi crimyyecTH MOPOIIKOOOPAZHLIX Ma-
TEpPHAJIOB TIPU TOBHILIEHHOH OTHOCHTE.IHNOR BjaXK-
HOCTH NPHBOJUT K HEOGXOIMMOCTH NOJAEPKUBATD
B COOTBETCTBYIOUIHX NOMELICHHAX NOHHXKEHHYIO
OTHOCHTeJbHYI0 BJaxHOCTh (30—35%) Bosayxa
(dhapmaneBTHYECKHEe NPEANPHATHA H AP.).
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Ta6auna VI—6

Onmumanonvie napamempti 6030yxa 6 nomeujenunx, neobxodumne OAR pASAUUHBIX

MexXHOA02UMECKUX npolyeccos™

OnTeMalibHbie AapaMeTph BOSAyXa

TexHOJOrBYeCKHE NPONECS WJIM ToMellleHHe Tpynma TpeGoBanui

Temnepatypa t,

OTHOCHTeNbHAS
BJIAXKHOCT @, %

TouHoe MAMHAHOCTpPOEGHHE

Hexn Tounofi o6paGoTku W cOOpKH JeTa- I, 3, 8 20
Jaefi, noMemenus OTK

U,exa CcOOpKH repmeTuquro XONOAKIIb- 1, 3, 6, 8 20
HOro 060pYyAOBaHHS

JlaGopaTopru wmeTansioB 3, 8 20

SJleKTpOTeXHH'leCK!‘le NPOH3BOACTBA

HamoTka 1paHcpopMa.opoB ® KaTymek 6 22
C6opka palHosamn 6, 8 20
HsroToBlienne 31eKTPOM3MEPHTENIBHEIX 6, 8 21—24
1pu6opoB

C6pa6oTKa NJAaCTHHOK H3 ceJieHa & 6, 8 23
OKHCH MefH

CGopka peste # SaLIHTHHX yCTpOficTB 6, 8 20

OnTHuecKkoe NPOH3BOIACTBO

[lnaBka cTekna —_— 24
UlaupoBKa 1HH3 1, 8 24
CnrueuHoe NPOH3IBOACTEBO
Hsrotosienue cnuuex 2 2125
Cymka CIHYeK 2, 10 2125
XpaHeHHe CIHYEK 2, 7 15—17

O6paSoTrka AepeBa

Hexu wmexanmueckoii o6paGoTKH JepeBa 2 15—16
CTo/ISIPHO-32IOTOBATENIbHLE LEXH 2 15—16
Hsrotosnerne sollestel 43 JAepeBa 2 18—20

TegkcTdlbHOE NPOABBONGCTBE
[Lexu x.uoma'rodymax(ﬂax <pa6pm<

yecaJIbHHifi, JIEHTOYHO-POBHHYHHI 2 2228
NpAJM AbHEIH 2, 4 24--28
TKaUKHA G KapeTOYHHIMH CTaHKaMH 2, 4 20—26

2, 4 2227

TKALKHHE C 3KaKKapJ{OBRIMH CTaHKaMH

“CKyCCTBeHHOC BOJOKHO

HaroToB/ieHHe BOJIOKHA B TKAHH H3 BHC- 2, 4 25
KO3bl H HeHJIOHA

HaroroBiienne KanpoHOBOro kopia 2, 4 ) 22
OTfle/ieHHe HAMOTKH TPSARHJILHOIO HEXa 2, 4 19—22

KampoHOBOr0 KopAa B IIOMELIEHHEe KOHT-
podisi €ro mocjae npsAeHes

4550
30—45
40

40—55
40—55

55—50
60—50

65~60

50—60

60—62
47—45

* OnTEMasbHble HapaMeTpH sesnyxa B MOMEHIEHHSX THEEBHX npauleﬁ NPOMHILIVIERHOCTH CM. B CEOTBETCTBYIOMIWX

CHpaBOUHHKaX CepHH «XOJIOAMJIbHAST TEXHHKA».
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Ipononxenne tabn. VIi—6

OnTHMaJNbHEE NapaMerpbl BO3AYXa
TeXHONOPAIECKER TPORECS HH MOMemeHHe m‘;gg’;‘;‘,;n
Y O -
Tewneperyps 1, °C | Omocimaen gax
JIaGopaTopHa (HH3HKO-MEXaHHYECKHX HC- 2, 4 20 65
NHTaHAA KODAHOM KaNpOHOBOA HHTH B
TKaHR
Monurpaduaeckoe NpoOH3BOACTBO

Mnorousernas jaTOrpadgua (odcet) 2 2426 46—48
MNaockoe newatamue Ha oTHenbHuIX JIHC- 2 24—26 45—50
Tax
PgTamHonHOoe nesaTaHde Ha pyJoHHON 2 24—26 50—55
Gymare
X‘pauelme 6ymarn Aaa JUTOrpagms 2 22—25 51—56
Xpanense THIOrpadckoit Gymars

B JIHCTaX 2 20—25 45—50

B pyJOHax 2 20—25 50—b5
[lepensier, cywxa, peska, cksievBaHHe 2 20—26 45—50
GymMarn
XpaneHHe MeUATHHX BaJKOB 1, 2 2226 50
o XpaHedHne THTPOCKONHYECKHX MaTEpHANOB
ApxHBH. 2, 9 14—17 57—63
BH6AHOTEKH, KHHTOXpaHHJIAA 2, 9 18—21 40—50
Mysen c skcnoHaTamm u3 JepeBa, Gy- 2, 9 16—24 50—60
Mard, KOXH, NepraMesTa, INOJOTHA
CxJaJill KapTHH B My3esiX (3alaCHHKH) 2, 9 11—12 55—60
CKaalsl XpaHEHHSI KOXH 2, 9 10—16 40—60
Cx/a/inl XpaHeHHs MexoB 2, 9 4—10 55—60

QapmManeBTHIeCKOe MPOH3BOACTBO
XpaneHHe MOPOIIKOB [AO H3TOTOBJACHHMS b 20—25 30—35
XpaHeHue ¥ YNaKoBKa FOTOBBIX HOPUII- 5 20—25 15—35
KOB
[peccoBande H 06paboTKa TabJETOR 5 25 35—40
OG6pa6oTKa BELIECTB B KOMJIOHIHOM CO- 5, 9 20 30—50
CTOSHHH
HsroTopnienne npenapaToB xeses 5 9, 10 25—26 5—10
H3roToB/ieine SKCTPAKTOB NEUEHH 5 9, 10 20—25 20—30
HMsroToBieHue CoBopoTOK 5 9 22—24 50
HsroTos/senne GHosOrHUECKHX —npenapa- 5, 9 25 35
TOB
H3roToBnenne KeNaTHHOBHIX KAuCyJ ] 25 40—50
MNpouaBoAcTBO XHPYPrHYECKHX PESHHOBHX A3KeaHH
XpaneHHe nepel H3roTOBJIEHYEM — 15—20 40—50
Hsrorosinenne -usfennit 10 24—30 25—30
Jlabopatopus —_ 23 50
[TponsBoicrBo B 06paboTKa GOTOKHHOMaTEpPRAJZOB

Cx/1aZbl XHMHKaTOB 5 16—27 35—50
Peaka coTonenku 7 18—20 65
[Tposinenue ¢oronneHyn 7 20—24 60
CywKa (GOTOHEraTHBOB H MO3HTHBOB 7, 10 2224 60
Xpanenne KHHOGOTOMATEPHANIOB 10 18—20 40—50




Mposonxenne taba. Vi—6

TexHONOrH&CKHA nMponmecc wWiH NoMeuleHne

Tpytnar
TpeGoBanuHk

OnTumanbitie NapaMeTpR BOSAYXa

OTHOCHTE/ILHAS BJIAK-

Temnepartypa {,, °C HOCTB 9y %
n'

Ta6aunoe NPOH3IBOACTBO

CkJaAH Tabaxa 2,
HsroToBieRHe cHrap, CHraper, HamHpoc 2,
HsroToBnerue raib3 ,
YBaaxHeHHe Trabaka 2,

Xae6omekapHoe H MaKapOHHOE MPOH3BONC IBO

CKJIaAH MYKH 5
[MpeccoBmit 1ex 5
CHIIOCHO-TIpOCEeHBaTeIbHOE  OTAEJIeHHe 5
TecTopasileiouHoe MMOMEeH e 5

?
’
’
1

10 18—24 75—80
10 18—24 70—75
10 18—24 65—70
10 24 75

9 12—15 50—60
9 15—20 50—60
9. 18 - 60

10 18 60—65

6. OrpuuarenbHoe BJHSHHE RBICOKOH OTHOCH-
TeJbHOA BJIaXXHOCTH HA JH3JIEKTpHIecKle CBOHCT-
Ba 2JEKTPOU3OJALHOHHHX MaTepHajoB 3acTaBJs-
€T NOAJePKHBaTh MOHHKEHHYI0 OTHOCHTENbHYIO
BJIaXKHOCTb BO MHOTHX 1leXax 3JeKTpoTeXHAye-
CKHX ¥ KabeJbHHIX 3aBOJIOB.

7. NamMereHde KOHCHCTEHIMH HEKOTOPHX BHICO-
KOMOJIEKYJIAPHBIX H KOJJIOHAHHIX TeJ IIPH KO.Je-
GaHHsIX TeMHepaTypd H OTHOCHTENbHOH BJAXHOC-
TH BO3JyXa 3acTaBJseT MOAAEPXKHBATL 3TH Na-
paMeTpH NOCTOSTHHHIMH BO MHOTHX NPOM3BOJCT-
BEHHHX TOMellleHHAX (UIPOH3BOACTBO KHHOIJIEH-
KH ¥ (oTOMaTepHa/NoB, NOJHrpadHYecKe, KOHIM-
TepcKHe, thapMalieBTHUECKHE npenpuaTHI
HT. A).

8. Bo muorux mpousBoicTBax Tpefyercss mo.a-
HOe OTCYTCTBHE IBLJIH, 9TO 3aCTaBJfeT OrpaHH-
4UTh CAaHHTaPHBIM MHHHMYMOM NOJady HapyXKHo-
r0 BO34yXa H OTBOJHTb TENJOTY M3 NOMELICHHS
XOJIOAUJIbHBIMH MallMHaMH fae NPH HU3KHX Ha-
PYXHBIX TemnepaTtypax (TOYHOe MalIHIOCTPOEHHE
¥ npa6opOCTpOeHHe, IPOH3BOACTBO KaJau6pos, No-
JYNPOBOJHHKOB, NMPHOOPOB  3JIEKTPOHHKH, OITH-
YeCKHX JIMH3).

9. 3aménnenne GHOXHMHUECKAX MPOLECCOB H
NesTeNbHOCTH  MHKDOOPraHM3MOB LiDH NOHHXKeH-
o TeMmeparype BO3AyXa oOYCJOBJHBaeT Heob-
XOJHMOCTb MOJJIepXKAHHS STHX TEMIepaTyp B
IPOM3BOACTBEHHBIX MOMeIlEHHAX ~(MPOH3BOACTBO
M XpaHEHHe CKODOINOPTSWHXCA [HUIEBHX ° NPO-
JYKTOB). )

10. 3aBuCHMOCTb CKOPOCTH BHICHIXaHKA BlaXK-
HHX THIPOCKONMHYECKHX TeJM OT OTHOCHTEJNLHOR
BJIaXXHOCTH BO3JAyXa 3acTaBJjiseT IOAAEPXKHBAThH
e Ha ¥XelNaTeJbHOM YpPOBHe (NPOH3BOZCTBO H
XpaHeHHe NHIUIEBHX NPOAYKTOB H THMPOCKOMHdUe-

CKHX MAaTepHa/IOB, CYLIMJbHHE YCTAHOBKH pasHO-
ro poza). :

OnTuManbHee napaMeTpHl BO3AyXa AJasa pas-
JIHYHHIX TEXHOJOTHUECKHX NPOLECcCOB M MPOH3BOA:
CTBeHHHIX NOMEIleHHH npuBefeHH B Taén VI—6.

PACYET NMOCTYNJEHHUS TEMJIOTDI
H BJATH B NOMELIEHHE

paCCMOTpHM pacdeT OCHOBHHIX COCTaBJANMIHX
6a/1aHCOB TENJOTH H BJarH B MOMEMEHHH.

Tenso - B BAaroBHAeJeHHS AI0-
nedt Qx (B Br) u Wi (B kr/c):
Q= ngz;
W.ﬂ:nwﬂt

rAe n — pacueTHOe 9UHCIO JIojeHd, ORHOBPEMeH-
HO HaxOASIMXCA B IOMELICHHH; §n—TelJOBHLE-
JileHHe OT ONHOTO 4ejoBeka, BT/uen.; wa — Bia-
rOBHIJieJIEHHE OJHOrO dejoBeKa, Kr/c.

3uaueHAsl BEJMUHH §n W Wa OPHBEAEGHH B
Ta6a. VI—7. .

JleTd BLAENAIOT TEMJIOTH H BJAard B CpefHEM
Ha 25% MeHblle BeJHYHH, NPHUBEACHHHX B
Taéa. VI—7.

Tenao - 4 BAAaroBHAedeHHS OT
o6OopyAOBaHHS 2 o6pabGaTHBae-
MHX MaTepuaaoB Qos (B Br) u Wes (8
kr/c).

KosHuecTBO TemJOTH, BHIEAseMOfi MexaHH4e-
ckuM 0GOpY/IOBaHHEM C 3JEeKTPONPHBOAOM, olipe-
IeasioT no gopmyJe

Qos = D, Nabls (V1=
1
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Ta6auna VI—7

Boidenernue meniomoi u 642U OOHUM 4EA0GEKOM

w, (8 r/c) mpu ty, °C

XapakTep paGoTH 4y BT Momemenns
20 24 28
[okoft 115 0,010 0,017 0,027  3pensuHbEe NOMEINEHHS
YwmcTBeHHas paGoTa CHAA 145 - 0,017 0,025 0,036 ypexkfienusa, GuOaHOTE-
KH, CTyNeHYeCKHe aYAHTO-
pun
Jlerkas ¢u3rueckas pabora 160 0,026 0,033 0,047 PecTopaHbl, CTONOBBHIE
CHAS
HeGonbiuxe ABHXKEHHS CTOS 125 0,029 0,039 0,054
Jlerkas uanuecKas pagoTa 190 0.033  0.045  0.06l } Marasuni, sakycounsie
crost
YMepeHHas (u3HUeCKas pa- 230 0,047 0,057 0,072
6oTa
Tsixkesass (pH3HUeCKas pa- 350 0,082 0,090 0,106 | Pasnmumpe npousBoAcT-
60Ta BEHHbIE NTOMELIEHHSA
Ouenb Taxeaasi ¢HSHuEC- 660 0,167 0,178 0,195
Kas paborta
rhie n — 4HCAO elMHHL OGopymoBaHus; N —  eHr pa6ouero BpeMeHH 0GOPYLOBAHHS; { — wacts

3/IEKTPHYECKas MOLIHOCTb 9JeKTpPoABHrareas, Br;
8 — KO03bQHIHEHT 3arpy3Kd 3JIeKTPOABHraTess
fIpH HenpepHBHOR ero paGore; b — xo03dPHUA-

1. SxeKTpoLBuratenb 4 060pyAoBaHn€ HaXOAATCA B NOMEUIECHHH

MOLHOCTH, pacxoAyeMasi BHYTPH NOMEIEHHS,
Tlpu wucnosb3oBaHuH 3Tod (GOPMYyJH pasiaHya-
IOT TPH Clyvas:

(=1

(Me rann1006paba TEIBAIOUIHE CTAHKH,, TEKCTHJIbHbBIE MAUIHHK K T, A.)

2. DieKTpoJABHraTeJb BHE MOMELIeHHS, a 000OpyloBaHHe B HOMeIle-

HHH (HEKOTOphie B3DHBOONACHLIE NPOH3BOJCTBA)
3. DJeRTpoABUraTesNb B NOMELIEHHH,
BhlJle/IeHHEe TEIVIOTH HM) BHE €ro

TTocnennuit caywaii BeTpedaercss daiie BCEro
Opy PacnoJioXKeHHH OGODYHOBAaHHA B NMOMEMIEHHMH,
HO MpPH OTBOJe BHIAEJNSEMON TEMJOTH 3a npeje-
JIEl TOMeleHHs (BBITSIKHHE BEHTHUJIATOPH, Haco-
CHHT. L).

Bo Bcex cayuasx Hafo W3 OGINEro KOJHUECT-
B4 TEIVIOTH BHIYHTAThH TY €r0 4acTb, KOTOPAd BHI-
neasiercsi Bue nomeuenns. 3uauenne KIII snex-
TPOABHraTe/si TPHMEHSIOT [0 KATaJOXKHHIM JaH-
anM. [Ipa OTCyTerBuM JaHHBIX €ro MOXHO npue-
JIH3HTEJBHO OLEHMBATL IO MOLIHOCTH - JIEKTPO-
JABHUraTesIs.

N, xBr 0,5 1,0 5,0 10,0 20,0

Ny 0,75 0,8 0,84 0,8 0,88

N, kBr 30,0 40,0 50,0 =>50,0

s 0,89 0,9 0,91 0,92
TennoBuinenesns  9JEKTPHYECKHMH  Harpesa-

TeJIbHEIMA npuﬁopamn TaKXK€ OMNPERLIAIT no

a obopyroBanHe (TouHee,

{ =15, rlle 13 — KI1 axexrpo-
ABHIATENIA
{=1l—mn

ypasrermio (VI—7), of6biuHO B 3TOM cayuae

TennoBblaenenus OT TemsoBOoro oBopyAOBa-
HHSI MOXKHO OHDEZEeNHTh 10 (PAKTHYECKOMY HJIH
pacyeTHOMY pacxoly rasa, mapa u T. 4. C yde-
tom KI1J] obopynoBamus u-kosddunuerra pabo-
9ero BPEMEHH.

TennoBHaedeHHsi  HarpeThx noBepxHocTefi
(annapaToB uaH TPYGORPOBOJOB) ONpPEZEJAIT IO
YPaBHEHHIO TelVIonepefauy

Qo = kF (tr —to).
HJH
Qo6 = aF g (tx —tn),

rae k— Koa(pHUHEHT TEIJIONEPeaun  [OBepX-
HOCTH ¢ yderom msousun, Br/(M2-K); o — Ko-
s¢OuIMeHT TenNOOTAAYN [JIS HAapyXKHOH Harpe-
TOHl  MOBEPXHOCTH, B1/(M2-K); F — nyo-
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iafb MOBEPXHOCTH TemJooOMeHa, OnpeResseMas
00 cpelHell JMHHH H3OAANMH, M% Fg — nJomans
HarpeTofi  NMOBEPXHOCTH, CoNpHKacaomefica ¢
BosayxoMm, M% fn — TeMmepaTypa ropsueil cpe-
JAH B anmaparte RJa# TpyGonpeBoje, °C, tx — TeM-
nepatypa marperoii aosepxsoctd, °C; tg — TeM-
gepatypa BO3IyXa B lOMelieHHH, °

Ilpu pacuere Ten/ioTH HEOGXOZHMO OTHAEJNLHO
OnpeleHTh KOJHYECTBO TENJOTH, NOCTynaiomed
gepe3 Heu30JHPOBaHHble MeTAJJIHYECKHe 3JeMeH-
TR (Gaauns, apmatypy u 7. A.). Ilpu stoM Ko-
ahdHUHeHT TEMVIOOTAAYH K BO3AYXY cCOCTaBJIseT
apa6ausurensuo !0 Br/ (M2 K).

Tenaory, BHIeAsieMyi0 06pabaTHBaeMbIME Ma-
TepHaJiaMH, clefyeT YYHTHBATh NHIIL B TOM Cay-
yae, €Cid OHAa OTBONHTCH BO3AYXOM MOMELICHHSA.
B srom cayuae

Q06=GM G — "2)’

rde Gu — wmaccoBHf pacxon o06pabaTHBaeMoro
MaTepuana, Kr/c; iy H i — SHTAJBIHH MaTepHana

NPH-IOCTYNI/IERHH B NOMEUIEHHEe H MPH BHIXOAE #3
wero, JLxK/kr.

Ecan arperaTHoe COCTOSIHHE MaTepuaja B MHO-
MEIIeHHH He H3MeHSeTcsl, TO pPasHOCTb HTaJb-
NHA MOXHO 3aMEHHTb pasHOCTBIO TEMMeparyp,
YMHOXEHHOA Ha YAeJNbHYI0 TEIIOEMKOCTh Mare-
pHaJa.

IlocTynnesHe BjarH B NOMeLIEHHE MOKET
HMeTb MeCTO H3-3a MPOCAauMBaHHA mapa gepes
HEIVIOTHOCTH BO  (JIAHIEBHX COeJMHEHHAX H
CaJIbHHKAaX, BbJEJEHHH BJard TEXHOJOTHZECKOH
annapartypol, HCmapeHHs BJAard C BJaXKHBIX 0O-
BepXHOCTel (HampuMep, ¢ MOJIOB NPH HX MHThe).
Kpome Toro, Baary MoryTr BuZeAsTh H o6paba-
THBaeMHe MaTepHadsl. BuiaroBimesnenust pacciuu-
THIBAIOT AJs KaXJZOTO KOHKPETHOrO CJaydasi.

B HekoTOpHX caygasx npH oGpaGoTKe THIpo-
CKOMNHYECKHX BEIEeCTB BJAara MOXKET MOrJOAaThCs
MMH, €CJH OTHOCHTe/IbHas BJAaKHOCTh BO3AyXa
BHIlle DaBHOBECHON BEJHYHHH, COOTBETCTBYMOLIEH
BJAaXHOCTH MaTtepuana (taba. VI—8). '

Ta6auma VI—8

Baazocodepacanue HEKOMOPHX MAMEPURA08, DASHOBECHOE OMHOCUITENbHOL
aaqxcHocmy 6o30yxa npu ezo memnepamype 24°C

PaBuoBecHasl OTHOCHTeJbHAS BJAXHOCTH BO3AYX2, %

Marepuan
10 20 30 40 50 60 70 80 90
BymMara mucuast 3,0 4,2 5,2 6,2 7,2 8,2 9,9 11,9 14,2
JxRyT 31 5.2 6,9 85 1,2 12,2 144 171 22"
JKenarun 0,7 1,6 2,8 3,8 4,9 6,1 7,6 9,3 11,4
Kaeii 3,4 4,8 5,8 6,6 7,6 9,0 10,7 11,8 12,56
Koxa 5,0 8,6 11,2 13,6 16,0 18,3 20,6 24,0 29,2,
Jlen (BOJIOKHO) 1,9 2,9 3,6 - 4,3 5,1 6,1 7,0 8,4 10,2
Tenbka 2,7 47 6,0 7,2 8,5 9,9 11,6 13,6 15,7
Pesuna. o,l1 0,21 0,3l 0,44 0,54 0,66 0,76 0,88 0,99
Cunakaresb 5,7 9,8 12,7 15,2 17,2 18,8 20,2 21,5 22,6
CTpyHnl Iast  paKeTOK 4,6 7,2 86 10,2 . 120 14,3 17,3 19,8 21,7
Yroab 2K HBHELH 7,1 14,2 22,8 2,2 28,3 29,2 30,0 31,1 32.2
[leperb 5,7 7,0 8,9 10,8 12,8 14,9 17,2 19,9 23,4
Mleax 3,2 5,5 6,9 8,0 8,9 10,2 11,9 14,3 18,8
HckyccTBeHHOE TOJIOTHO 0,8 1,1 1,4 1,9 2,4 3,0 3,6 4,3. 5,3

Mpuveuanue.

BaarocofiepiKaHve BHIPa)KeHO B [pPOLEHTaX Maccel CyXOro MaTepHaJa.

TennoBHAeNeHHA OT OCBemeHHS
Qoc (B BT) 3aBHCAT OT OCBEIEHHOCTH NOMEINE-
HUA B JIOKCaxX (JK), THIA OCBeTHTeNs (NMPAMOTO,
PacCesiHHOTO H OTPaXKeHHOTO cBeTa) H THNa OC-
BETHTEJbHHIX JaMn (JIOMHHECUEHTHHE, HaKaJjH-
BaHUH).

HopMBl OCBEILEHHOCTH A/ Pa3aHdHBIX NOMe-
meHuH 0OpHBEIEHH B CTPOUTEJbHHX  HOpPMax
CHull 11—33—75. BuiaeneHue TEeNJOTH Ha 1 JK
OCBEIEHHOCTH XaPaKTePH3YyeTC AAHHLIMH TabJa.

VI—9, koTopue sBJSIIOTCA OPHEHTHPOBOUHBMH H
MOTYT CJYXHTb JHIUb JJS [peiBapHTEALHON
OLLEHKH.

TennoBuimeleHHS OT OCBEIEHHS] PaCCUUTHBA-
10T no dopmyae

Qoc = QOEFHZO

rre Fu — wouowags noaa, Mm%
HOCTb, JIK.

Z — OCBelleH-
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Ta6anua VI—9

Tennoswdesenusn om OCeeu{eRUR Gog
[6 Bm/(M2-4x)] nHa | M*
naowjadu nosa npu oceeujennocmu 1 ax

JlamMnnl
CBeTHIBHHK JIIOMUHECHEHT- | HAKAJHBa-
Hble HUsA
Ilpsimoro cBera 0,056 0,130
PaccesitnHoro cBera 0,078 0,175
OTpaxeHHOro CBeTa 0,132 0,260

YacTh TENJOTH, BLJeNseMON HCTOYHHKAMH
ocselleHns (o 46% B JIOMUHECHEHTHHX - JaM-
fnax), uenecoo6pasHo OTBOAWTb NYTEM MECTHLIX
OTCOCOB BO3JyXa.

Tlpn BHYHCJACHHH TenJNOBHJe/eHAd OCBeille-
HHeM HeoOXOZHMO YUHTHIBATh, 4YTO U0 BpeMeHH
OHH OGHLIYHO HE COBHAAAIOT € MAKCHMYMOM Teln-
JIOBOA HarpyskH YCTaHOBKH KOHAMLUHOHHDOBAHHSA
BO31YyXa. .

TenaonpuTok wuepes orpaxje-
HEA Qor (B BT) paccunuTHBaIOT ¢ yyerom BO3-
AeACTBHA COJNHEYHOH pajualHi H AKKYMYJSUMH
TenJOTH CTeHaMH BCJEACTBHE CYTO4HHX KoJeba-
HEH Temneparypo Bosayxa. Omnpegenenne TemJo-
APHTOKA 4Yepe3 orpaxklAeHHs B JeTHee Bpems Oes
yuyera aKKyMYJSLHH TemJIOTH CTeHaMH UPHBOAAT
K SHAUHTE/bHOMY YBEJWYEHHIO Pe3yJbTaToB. IJTO
0co6eHHO BaXKHO HPR pacueTe TaKHX nOMeuleHui

(KHJIHle KOMHATH), TA€ TeNJONPUTOK depes or-,

paXJeHHS — OCHOBHAf HArpyska Ha XOJOXHJb-
HYIO MAIIHHY.

TennONPHTOKH 4epe3 OrpaKIeHHA C YYETOM
AKKYMYJNSAOHH TEIVIOTH MOXHO ONpefearb Mo

NPHBOAHMOR HUIKE METONHKE, OCHOBAHHOH Ha
ONHTE PKCMIYATANHH MHOMMX ycTaHoBOK., Qwua
NpUMeHAMa B OGHYHBIX YCJIOBHAX KOHAHIHKOHHPO-
BAaHHA BO3JyXa 0OPH TeMIeparype DOMeHICHHS
tn=22+28°C. HenmocTaTkOM MeTOAHKH sBJAsieTCS
TO, 4TO OHa He YYHTHIBaeT pPa3HOBPEMEHHOCTh
MaKCHMYMOB TeNJIOBOH HarpysKH B pAas/IH4YHO
OPHEeHTHPOBaHHHX NoMemieHnsx. boJee caoxkuas
METOIHKa, YUHTHBAIOmas 3ToT (akTop, AaHa B1].
( géumﬁ TENJONPHTOK 4epe3d orpaxzaenus Qor
B Br)

Qor = ch,‘f‘ Qnep + pr ~+ Qox>»

rie Qcr — TENJIONPHTOK Yepe3 HapYKHHeE CTEHH
Quep — TEIJIONPHTOK 4epPe3 BHYTPEHHHE Mepero--
poakH; Qxp — TEVIONPHTOK  4epe3 KPOBJIO;
Qox — TEJIONPHTOK. YePe3 OKHA H 3aCTeKJeHHHE
IIBEPH.

O6mee KOJMHYeCTBO TEMJIOTH, MOCTYMHBINER
gepe3 oCBelllaeMble COJIHIIEM H 33aTE€HEHHHE Ha~
PYXHHIe CTEHH C YYETOM. aKKYMYJSAUHH AMH Tel-
JIOTHl, MOXeT OHTh NOACUHTAHO MO yPaBHEHHIO

Qor = kea (Fo +-0,5F3) 8¢y,

rae Rer — K03(pHUHEHT Tenjonepesaus HapyxK-
HOH CcTeHH; @ — KO3QHIHEHT, YYHTHBAOWANA
3aTeHeHHe CTEHH KpoBJef (B  MHOrO3TaXHHX
3JlaHHAX YYHTHIBAeTCH JHUIb IJ5 BePXHEro 3Ta-
XKa); OpH H3MeHeHHH BHHoca kposiu ot 0,3 mo
1 M cocraBaser 0,9—0,7; Fc — cymmapuas mjo-
Ulalp BCEX OCBe(ldeMBIX COJIHIEM HAPYXHHIX
CTeH, KpoMe ceBepHOH; F; — cyMMapHas mJjo-
maib BCeX 3aTEHEHHBIX HAaPYXKHBIX CTeH, .BKJIO-
9as BCIO CeBEpPHYW CTeHy; Ocr— YCAOBHLIA TeM-
nepaTypHuifi Hamop MeXJIy HapyXHHM BO3XYXOM
H KOHIMIWORHpyeMHM noMeuteHdeM (rabia VI—
10). ’
Ta6amruma VI-10

Yeroenpili memnepamyproid  Haop ﬂcT(°C)

Tsxenble orpaxiecaus (X0 250 kp/M3)
Pacuetnas T npa Af,, °C
yeMnepaTypa -1eMreparyp- Okpacka Jlerkue
HADYKHOFO B Banop eren orpax aetas )
sosnyxa ty °C t— i (o 50 wr/ut) 8 16 12 14
30 ~8 Ceetyas 11,0 4,3- 2,9 1,8 0,5
Temuast 13,5 7.6 5,6 4,5 3,4
35 ~11 ‘Ceernas 16,5 9,7 ‘8,5 7,4 6,2
TemHas 19,0 12,4 11,0 10,0 8,9
40 ~15 Cretaas 22,0 15,5 14,2 13,1 12,0
- Temnas 25,0 18,5 17,0 15,7 14,6

BausnneM akkyMyJAsnHH TeNJOTH CTeHaMH
JerKof KOHCTPYKUHH  (ZollaThle, Ma3aHKOBHE,
pyGJennle H3 Gpepen auameTrpoM no 100 mMm) Ha

TEIMIONPUTOK Yepe3d OTPaKJACHHS MOMHO MpeHe-
Gpeub. AKKYMYJSIHA TENJIOTH THAXEJHIMH KOHCT-
PYKUMSAMH (KHPOHUHBE CTEHH B OAMH KHUDPIHY H
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6onbine) 3HAYUHTENLHA, TTO MO3IBOASIET CYIIECT-
BEHHO CHH3HTb NPHHHMaeMOe 3HaUCHHe TemIepa-
TYpHOrO Hanopa V¢, BHSBAHHOIO CYTOUHBLIMH KO-
NeGaHHAMH TeMnepaTypH HapyXKHOro BO3AyXa
faxe ¢ yIeToM JAeACTBHS COAHeWHOH pajgHauud.

TennoNpHTOK uepe3 BHYTPEHHHE ePErOpPOIKH
4 MeXIysTaxmHble nepekphTHA Quep (B Br), O1-
JensiolmiHe KOHIHIHOHMPYEMBIE MOMeIUEHHS OT
HEKOHAHIHOHHPYEMHX, ONpEeAeNsAT mo QopMmyne

Qnep = kpFy (tax — tu)»

rae kn — Ko3(QOULUHEHT TemjonepeaauH Nepero-
POROK HJM MepeKpHlTHi; Fy — mjowanb nepe-
FOPOJOK HJIH NePeKpHTHH; fax — TeMmepartypa
BO3AYXa B CMEXHBIX HEKOHIUUHOHHDYEMBIX HOMe-
WIeHHAX; In — TeMmepatypa BO3AyXa B KOH[IU-
IHOHHDYEMOM HOMelleHHH.

Temneparypa BO3ZyXa B CMEXHBIX WeKOH/H-
 UHOHHDYEMHX NOMEIIeHHAX IPHHEMAETCA:

. c1a6OBEHTHJAHDYEMEX NOMEIUEeHHA ¢  Ma-
JHMH TeNNOBHIACNCHASAMH Irx= (fn-+1a)/2;

1 YCHJICHHO BEHTHJIHPYEMBX [OMeIleHHE ¢
MaJIBIMH TENIOBHIAEJEHHAMH fgx = fn;

A nmoMelleHHRA ¢ GOJBIUHMH  TelJIOBBIAeJe-
HHAMH fge=tu+AL

Ooygiemnpoaouao MOXHO NPHHATH Af=3~-

-

TennonpuToK 4Yepes nod, Jexalmali Ha 3emiae
WIH DPAClONOMKEHHHH HaJ NPOXNAJHLIM NOABA-
JIOM, HPHHHMAIOT PaBHHM HYJIIO,

Tensonputok wepes kpoBmo Qwp (B BT) op-
pefensioT no GpopMye

Qe = Frp Frp O,

rie kxp — KO3QOUIMEHT Tensonepenaun HaX MO-
MellleHHeM; M — KO3(DHIHEHT, XapaKTepH3yio-
WpA KOHCTPYKUMIO KPOBJH; Fyp — NJIOLIALbL TOPH-
30HTAJbHOR MPOEKIHH KPOBJH; ©yxp — YCIOBHHA
TEMNEPaTyPHLHA HANOD MEXKIAY HAPYKHHM H KOH-
JHIHOHHPYEMBIM NOMELIEHHAMH.

3HaueHHs1 KO3(QQHUMEHTa m NpHBEJeHH HHXKe.

JByxckaTHas KpoBuast
6e3 BeHTH/IALHA YepAaka 1
¢ xopoweft BeHTHjsinMeH yepAaKa
Irockas kporas
6etoro Bera 1
ApYTHX LBETOB 1,5

0,75

3uavenus Oxp npuBeAcHH B Taba. VI—II1.
Ta6anua VI—II

Ycaosnwili memnepamyprsii wanop bep (B °C)

3uaueHHs ka, °C
p:;;: T::pﬂy;(&:;%pﬂ- T::gep:;gg . Tamenasn KPOBAA (cBHWE 250 Kr/M?)
BO3AYX4 fy, °C te—tm °C Jlerkas KpoBas npu &¢,, °C
: (Ao 50 Kr/m2)

8 10 12 14
30 ~ 8 34 13,5 12,5 11,5 10,5
35 ~11 37 20,0 18,5 17,0 15,5
40 ~15 41 26,0 24,5 23,2 22,0

OpolueHne KPOBIH BONON MO3BOJAET YMeHb-
mATh Qxp B 4—H pas.

TemJONPUTOK 4Yepe3 OKHA H OCTeKJeHHLie JBe-
p Qo (B BT):

Qok = Fox [@nep@aarp@sardc + & (fu — tn)],

rae Fox — CyMMapHasi MUIOHIaJb OKOH H 34CTeK-
JIEHHKIX JABeped, M?% apep — Ko3hdHUHEHT, yuH-
THBAIOWHA BJAHABAE NepenjieTa W ABOHHOTO OC-
TEXACHUST; @sarp=0,75 — KOI(QODHUHEHT, YUHTH-
BAIOLIMH 3arpsi3HEHHE CTeKJa; Qzar — K0P HUUM-
€HT, YUHTHIBAIOIMH 3aTeHslOmiee “AefCTBHE IUTOP,
MapKH3, XaJlo3H # T. I.; ¢ — YAEJbHBIA Tell-
JIONIPHTOK BCJIEACTBHE COJHeYHOH (nmpsiMO u pac-
CeAHHOH) pajHalHH 4Yepe3 UHCTOE OJHHApHOe
crekao, Br/m%, k— koadduuuent Tensonepena-
au okxa, Br/(M?.K) (k=3 Br/(M?-K) nas omu-
HapHoro ocrekjenns u 1,5 Br/(M?-K) ana msofi-

HOTO, NPH HaJHYWM INTOD HJIH XKaMO3H £ yMeHb-
‘tnaercs wa 20%).

Huxe npuseneHH BeqHYHHH KOI(PHUMEHTOB
Quep H Qzar AJNA DA3JHYHHX THIOB OKOH y 3aTe-
HSIOHIMX YCTPOHCTB.

OxHa Ge3 mepeneros @pep
BHTPHHHELIE OJHHADHBIE 1,0
» JIBOHHHIE 0,9
OKHa ¢ MeTa/NTHYeCKHM MepenJieToM
OAHHapHbiE 0,8
JBolHbE 0,72
OKHa C JepeBSTHHHIM NepenaeToM .
ONHHapPHbIS 0,65
JBOHHbIE 0,6
. Q3ap
BeneuuaH:KHe Xani03H Mo beMHbE 0.,55+0,65
CpeTyibie WITOPH H3 TKaHH 9,5+ 0,65
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PoJibHHE HEMPo3paUHHE IITOPH
TeMHHIE
CBeTJIHe

ITapycrHOBHE JEHTH HOABEMHLE

,6
,25
5

’

OO0

Y denonvie menionpumoxu om npamoi

Kos¢duuneATH Qzar AaHH Asis OGHTHOTO CJAY-
uas PacroNOXEHHs IMITOP H JKaJNIO3H C BHYTPeH-
Hefl CTOPOHH CTEKJIA,

3uayeHHa ¢¢ npHBeZeHH B Taba VI—12.

Ta6auwna VI—I2
u paccesnnol coaneunoll paduayuy

uepes wucmoe o0unaproe cmekio o (BT/M?)

BHHOC KpHIIIH, M
Feorpada- 0 | 0.3 | 0,5 | 0,9 | 1,2
no?&gﬁ;i‘gﬁgen Zle:;(:.;' Pacuernan uapyxuas Temuneparypa fg, °C
rpaa
30 l 35|40 | 3 | 25 ] 40 30| 35 | 40 | 30 l 35 40 30 | 35 | 40
I0ro-zanag, ® 55 3 — — 267 — — = - - 217 — - 200 - -
10ro-BOCTOK 50 310 430 — 258 400 — 276 415 — 200 313 — 175 280 —
45 200 400 510 255 380 505 235 380 470 183 292 405 152 265 384
40 265 280 490 245 360 475 200 330 403 167 280 390 130 240 360
35 — 356 465 — 335 453 — 285 374 — 254 370 — 220 340
30 — — 436 - — 420 — — 33 — — 30O — ~—~— 330
b5 340 — — 316 — — — — — 40 — — 40 — -—
50 200 405 — 266 390 — 273 38 — 40 150 — 40 150 —
IOr 45 250 360 470 217 340 452 200 316 427 40 150 265 40 150 265
40 208 316 430 175 290 405 133 250 360 40 150 265 40 150 265
35 — 273 390 — 230 347 — 192310 — 150 265 — 150 265
- 30 — — 340 — — 313 — —'264 — — 25 — — 265
3amax m BocTok 30—55 236 354 465 236 354 465 210 326 440 190 300 410 150 273 382
Cesepo-samag u  30—55 140 250 363 120 236 350 105 225 340 93 210 330 8! 200 320
CeBEPO-BOCTOK .
Cesep 30—55 40 155 264 40 155 264 40 155 264 40 155 264 40 155 264

B MHOrosTaxHHX MHOMax BJAHSAHHE BHIHOCA
KPHIUH YYHTHBAETCS TONbKO MAJs BEDXHHX 3Ta-
xKeit.

KoamgectBo TensiotH W BA2TH Quae (B BT)
H Warg (B Kr/c), moctymamoiiee B noMelledue ¢
AHQHIBTPALHOHHHM BO3LYXOM 4epe3 HEMJIOTHOC-
TH B OrPaXZEHHSX, ONPENESOT MO CAEAYIOIHM
YDaBHEHUAM:

(V-8

Quad = Guno (a— s
Wyat = Gure (da— d,n) , (VI=9)

rAe dy ¥ dg — COOTBETCTBEHHO 3HTAJbIHH K BJA-
rocofepXaHHsi HapYXKHOTO BO3[4yXa H BO3AyXa B
nomemenus; Gung — MaCCOBHA pacxol BO3RYyXa,
NPOHHKLIETO B MOMeMNIEHHe Yepe3 HemJIOTHOCTH B
OrpaxAeHUAX.

Gumb == Gog -+ Grp,

rae Gox — MacCOBHIX Dacxoj HH(MHALTPANHOHHO-
ro BO3JyXa, MPOHHKIUErO B NOMelIeHHEe 4yepe3 He-
IJIOTHOCTH OKOH; Gps — MaccoBHII pacXoX HH-
(HIRTPAUHOHHOTO BO3JyXa, NPOHHKIIErO B mOMe-
LleHHe NMPH OTKPLIBaHHH JiBepefi.
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Gox = CF o203,

rge C— nOCTOSHHHA KO3((GHUHEHT, paBHHA 6—
8 njs ONHHApHHX H 4—6 [/ - JBOAHHX OKOH;

. Fox — CyMMapHasi nJomaAb OKOH B IIOMEIIEHHH,

Wy — pacuernas cuaa Berpa (CHull I1—A.6—
73).

Gns = ngng,

rje n— 4HCJ0 JIOJeH, NPOXOXSILIHX 4Yepe3 ABepb
B CEKYHAY; gns — KOJHYECTBO BO3NyXa, IIPOHH-
KAlONIEro B HOMEINEHHe Yepe3 JABepb C OAHHM
NPOXOAALIAM UEJOBEKOM, Kr/duelL; gxs=3-+5 Kr/
[uen. masi  OOGHYHEIX ~ CTBOpYATHIX JBepell H
0,5+1 kr/uen. pas BpalAIOLIHXCS.

WaduabrTpanusa HapyKHOTO BO3JAyXa BpeaHa,
TAK KaK OH BHOCHT B [IOMEIeHUe MblIb H Hexe-
JaTeJbHEE HapyxHue 3anaxn. Hs6exarh uH-
GUIbTPAUHA MOXHO, CO3LaBas B NOMEIIEHHH He=
KOTOPHi MOAMODP TMyTeM [peBHIIEHHA NOAAYH
NPUTOYHOTO BEHTHAALHOHHOrO BO3AyXa Gupwr
Haj BHTAXHHEM Gpur. OueBHZHO, 4TO B ITOM
cayyae



Gupur — Graar. > Gund-

OpHEHTHPOBOYHO BeJHYHHY PasHOCTA Gupur=
Gsur MOXHO ONpele/uTb, BHPa3HB ee CAEAYIO-
wuM o6pasom:

Grpur — Gaur = VppnAB/3600, (VI—I0)

rie Vo— o6beM KOHIMUHOHHPYEMOTO mnoMelle-
HHSl, Qg — IJIOTHOCTb BO3AYXa B IOMEIIEHHH;
AB — npeBHIIeHHe KPATHOCTH NOJA4YH BO3JyXa B
noMellleHuy (HaJ KPaTHOCTbIO BHITSIZKKH) 3a vac.
OpHeHTHPOBOUHHE MHHMMaJbHBE  3HAUYRHHS
AB (B 9!), o6ecmeunBaiomue HeoGXOAHMOE yII-
JIOTHEHHE NOMellleHHs,, NPHBeNeHH HHXe.

[Tomeluenue .
6e3 OKOH M HapyHHX JABepefl 0,5—0,75
¢ OKHaMH

Ha OJHY CTOpPOHY 1
Ha JBe CTOpOHH 1,5
Ha TpH H YeTbIpe CTOPOHHI 2

Bectubionp 2—3
IIpn sToM HeoGXomHMO CJAeJHTb 3a TeM, 4TO-

6bl KOJH9ECTBO OPHTOYHOrO, BEHTHJIALHOHHOIO

B03ayXa Vcan, ONPEfesfieMOr0 CaHHTAPHHIMH HOD-
Mamu, GeIo GoJibllle KOJHYECTBA BO3JAyXa, Ofpes
nessieMoro mo ypaBHenHio (VI—10).

Ilps co3jaHuH HeOGXOAHMOrO NOAmOpa B MO-
MellleHHH, 0GecneduBaloIlero OTCYTCTBHE HHHJIb-
tpauuH, Quagy H Wagg B ypaBHemnax (VI—I1) u
(VI—2) yuuTHBaTb He CJaefAyerT.

Tensio- H BJArONpHTOK B NOMELIEHHS C BeH-
THJSLHOHHBM BO3AYXOM Qgpear (B BT) # Waenr
(B krf/c )ompelessioT MO YPaBHEHHAM, HJEHTHY-
uhM ypaBuenusM (VI—8) m (VI—9):

Qperr = Gopyr (g — ta);
Weerr = ann? (dg—dy).

KonuyecTBo HapyXHOr0 BO3AyXa Gupmr, IIO-
LaBaeMOro B IOMeIleHHe, NPHHHMAETCs GOJBILHM

3 C/efylomux Tpex Bemnumn: Gpb..,  paccun-

TAHHOTO Ha MNOAAEPKaHUe ,ZLOHYCTHMOﬁ KOHIEHT-

panpu BPEAHHX rA30B HJH INHJH; G;Z‘;T, Tpe.
6yeMOro MO CaHHTAaDHHM HODMaM HA HAXOASIIHX-
C B NOMEIIeHHH JIofefl, HJH Gy He-

06XOAUMOr0 A/l MPeAOTBPAlIeHHs HHHAbTPALHM
HapYXHOTO BO3JAyXa B NOMEMiEHHE,

G2y = Guppr)egp + 108,  (VI—11)

rae Ggzp — BHAEJNEHHE BPEAHHX ra30B HJAH NhIIH
B [OMEILEHHH, T/C; Pn — IJIOTHOCTh BO3ZyXa B
NOMeIUeHHH, Kr/M% Csp — HPELe/bHO AONyCTHMAs
KOHIIEHTPAlUs BPEAHHX r930B WA OLUIH B T0-
MellleHHH, Mr/M2,

B ypaBnenun (VI—I11) koHmenTpanus Bpel-
HEIX Ta30B WJH OBIM B NPHTOYHOM BO3AYXE OpH-
HATAa PaBHOHA HYJIO,

6—7909

H
G;apnr = nVeaH?n y

TAe n — PacyeTHOe YMCJIO JIOZeR, eAHHOBPEMEHHO
HaXOAALIUXCSA B NMOMEUIEHHH; Vcas — CaHHTapHast
HODMa IIOJlayH HapYXHOro Bo3AyxXa Ha | wveJo-
BeKa, M¥/c.

B npoH3BOJACTBEHHHIX NOMEUIEHHSX, HE HMeEI0-
IMHX BPeNHHX ra30- W [OHJIEBHAEJNEHHHA, MUHH-
MaJbHas Mojaya HapyXkKHOTO BO3AyXa Ha 1 ve-
JoBeKa: NpH o6beme noMmemlehns Menee 20 M% Ha
1 genoseka Vcan=0,00835 m®/c (30 m%/u); upu
o6beme momemesnss 20—40 m® ua 1 gesoBeka
Vean=0,00555 m¥/c (20 m®/1).

Ilpn pacuere BO3nyXoo6MeHa B OOLUECTBEHHHX
NOMelEHHAX PYKOBOACTBYIOTCS YCTaHOBJIEHHHIMH
caHMTapHbIMH HOpMaMu Vcam [B M3/ (MP/u)].

B noMemenusix KeTcKHx yupexhenai  0,0042(15)
H LIKOJAX C Bo3pacToM JeTed [0
12 ner

Tlpu sanpelienun Kypesus 0,00695(25)

Ilpu yMepeHHOM KypeHHH 0,0097(35)
IIpy cribHOM KypeHun 0,0140(50)
B crmenmnanbHbix KypuTeJbHHX KoM-  0,021(75)

HaTax

CNOCOBblI TENJOBJIA)XHOCTHORA
OBPABOTKH BO3AYXA
H PETYJIHPOBAHHWE ETfO0 NAPAMETPOB

3aznaua YCTZHOBKH KOHJAHIHOHHDOBAHHA BO3-

AyXa — OOJyYeHHe H MNOAJepxaHue TpeGyeMHIX
_mapaMeTpOB BO3LyXa B moMemlensd. [loaydenue
TpeGyeMHX NapaMeTpoB BO3AYXa B OMELIEHHH

JIOCTHTaeTCs OyTeM TemJIOBAaXKHOCTHOH 06paGoTKH
BO3/4yXa, NOCTYNAIOIero B NOMELUEHHe, IO COCTO-
auusg B (aunma CB ma puc. VI—I, 6), onpene-
JIIeMOro yPaBHERHEM TelJIOBOrO H BJIaXKHOCTHOTO
6asancos. IToxaepxauue TpeGyeMHX napaMeTpoB
BO3ZyXa B HOMeLIEHHH OCYILECTBJIsSETCS aBTOMa-
THUYECKHMH DEryJHpPYIOUIHMH OpraHaM{ — TepMO-
H BJIaroperyJasiTopaMH.

B ycraHoBKax JIeTHErO KOHIAWUHOHHPOBAHUS
BO3ZyXa TJlaBHHMH [OpPOHECCaMH  TemJoBoH - M
BJIaXKHOCTHOH COpabOTKH SIBASIOTCS OXJaXkKAeHHE
W OCylleHHe er0 B KOHTAKTHOM HJH IIOBEPXHOCT-
HOM BO3fyXxooxaagutene (muuus CK Ha puc.
VI—6). Heo6xonnmoe Ajsi aBTOMAaTHYECKOrO pe-
FyJHPOBaHHsA H3MCHEHHE COCTOSIHHS BO3ZyXa IOC-
Jie BO3AYXOOXJaJHTeJss OCYHIECTBJSETCH OSHUHO
nyTeM H3MeHEHHS TEMIepPaTypH XOJOIUJBHOIO
areHTa HJH XJaJAOHOCHTe/N B BO3/LYXOOXJaAHTe-
Je. Peryjauposande TeMnepaTypH XOJOIHJBHOTO
areHTa B BO3JYXOOXJAaJHTEeJNsX HeNnocpeaCcTBEHHO-
ro OXJaXJeHHs JOJIKHO OCYLUeCTBJSTHCS H3Me-
HEHHEM XOJIOAONPOH3BOAHTENbHOCTH . KOMIIPECCco-
pa XoJOJHJAbHOA MamuuH. PeryaupoBanue . Tem-
pgepatypH XJaROHOCHTENS (OGHYHO XOJIOJHOH BO-
Ihl) OCyulecTBJAsieTCS 4dallleé BCEr0 € NOMOMILIO
TPEXXOLOBOTO BEHTHJIA, CMEIIHBAIOIIEro . B- HEOH-
XOJHMOH NPONOPUMH XJaJAOHOCHTENbL H3 X0JO-
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Puc. VI—-5. Cxema JerHero KOHZHUHOHAPOBAHAA
BO3AyXa ¢ GafinacoM:

a—cxeMa YCTaHOBKH; 0 — n3o6paxKeHde npoiiecca B
d, i-auarpaMme; H — HapyXemlk Bo3ayx; IT — BosAyX B
noMeltenud; C — cMecb Hapy>KHOr0 H DEeUHPKYJASUMOH-
Horo BO3Ayxa; K —Bo3nyX noche BO3LYXOOXJaLHTENs;
O — BO3ZyX HEMOCPENCTBEHHO ¥ oxJaxpaiomed nOBEpX-
HoCTH; B’ — BO3AyX mepej BEHTHAATOPOM (CMeCh COCTOR-

Hu#t 17 u K); B — BO3AYX, NOCTyNalOWHA B HOMEIIEHHE;

1 — BEHTHAATOpP; 2 — HAcOC XJAAOHOCHTENSA; 3 — TPeXxo-
ROBOfi CMECHTEJbHBII BEHTHNb; 4 — BO3XYXOOXJaJHTEJNb;
5 — CMECHTesNbHB CTBOpYATHIA KJanaH; 6 -— KOHIHIIHO-
HHpYEeMOEe NOMellleHHe; 7 — TepMoperyisTop; 8 -- Baaro-
. peryasrop

JHMJBHOA YCTAHOBKH C OTEMJEHHHM B BO3LYX00X-
JajuTeNe XJAafoHocutesem. Uame Bcero 3T0T
NPONECC YNpPAaBJSETCA BJAropery/sTOPOM.

s Toro, uTo6H H3 Bosgyxa cocrosiHEs K
NONY9aTh BO3AYX Heobxomumoro coctosuus B,
NPHMEHSIOT JBa OCHOBHBIX crocoba.

1. Ecau aunus ITB” (c yueroM nomorpesa B
BEHTHJAATOPE W BO3AylHOM KaHase BB’) nepece-
xaercsi ¢ Juueii CK, TO MOXHO NOJYYHTb BO3-
IyX C napaMeTpaMH TOUKH B mnyTeM cMelleHHS
BO3yXa mocje Bospyxooxdamuteas K c¢ Bosmy-
XOM u3 noMelilenns  (cxema c¢ Galimacom —
puc. VI—5).

2. B cayuae xorga Junun CK u IIB’' me ne-
pecekaorcst, npouecc KB’ meBoamoxen Ges mo-

JorpeBa Bo3ayxa  (cxeMa € IOJOTPEBOM —
puc. VI—6). ) .
B cxeme ¢ 6afimacoM peryJupoBanHe

nojoxenuss Toukn B wa nmmmu KIT MoxHO npo-
H3BOMHThL IyTeM INEPHOAMYECKOTO NyCKa M OCTa-
HOBa BEHTH/JSATOpa. JTOT METOA I03BOJIAET He-
CKOJIBKO COKDATHTh PAcXOf SJeKTPOIHeprHH Ha
BEHTHJIATODH, OJAHAKO A0 MOXHO  NPHMEHATH
JHUIb TaM, rje Hepepeisel B Mojade BO3RyXa JO-

n o —d ]
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Pac. VI—6. Cxema JieTHEro KOHAHLHOHHPOBaHHA
BO31yXa C NMOJOTPEBOM:
a—cxeMa YcTanoBRH; O — H3oOpakeHue npomecca B

d, i-nuarpamme; 5 — kagopudep; ocranbubie 00603Haue-
HHS TakHe Xe, Kak Ha puc. VI—5
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Puc. VI—7. Cxema JeTHero KOHZHIHOHHPOBAHHSA
BO3yXa B NOMEUIEHHH Ges Bnarosuneneﬂnifx:

o — cXeMa YCTaHOBKH; 0 — H306paxeHHe mnpopecca B
i—d-auarpaMme; 7 — TepMOPeryasTop; ocTajbHble 060-
3HAYeHHMs] TAKHE Xe, Kak Ha pHc, VI—H .
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NyCTHMH C TOYKH 3DEHHA CaMOYYBCTBHS JIOXCH
HJAH TeXHOJNOTHUECKHUX I[POLECCOB B MOMEIIEHHH.
CxeMa ¢ N1OJLOTrpeBOM sBASETCA SKOHOMHYeC-
KH MeHee BHroAHOf, ueM ¢ Gafimacom. Iloatomy
ee HaJ0 NMDHMEHATb TOJBKO TaM, rae 370 a6co-
JIOTHO HEOOXOAUMO. DKOHOMHYHOCTb CXEMH KOH-
JUIHOHHPOBAHHSA MOXHO MOBHICHTb, [PHMeHAsR
KOMOGHHHpOBaHHEe ABYX 3THX cmoco6os. B sToM
cayyae pacxoX TemJOTH Ha MOJOrpEB H 3KBHBa-
JEHTHHA eMy DPacxoj XOJOoAa CyHEeCTBEHHO COK-
pamaiorcs. IlojorpeB Bo3nyxa mocje ero OxJjax-
JleHHsl Heu3@exkeH Takxe B TeX Caydasax, Koria
PEUHpPKyJsliHs BO3AyXa H3 NOMellleHHs He J0-
NyCcKaeTcsi MO THTHEHHYECKHM COO6paKeHHAM.

IIpr OTCYTCTBHH BJaroBHIeJEeHHA B mOMelle-
HHH TeMIepaTypy oxJaxaamoulefi cpein MOXHO
ocTaBHTb nocrosuuHofi (puc. VI—7) u nmoagep-
JKHBaThb Ha HYXHOM YDOBHE C NOMOLIbIO Tak Ha-
3bIBAEMOT0 TEPMODETyJIATOPa TOYKH pOCH, HC-
KJIOYHB H3 CXEMHl BJaroperyastop. 3rta cxeMa
sBAseTCA BeCcbMa pacmpocTpaHenHofi. Baaropery-
JATOP TaKXe He MPHMEHSIOT TaM, I'ie BJaXXHOCTb
BO3JyXa MOXET H3MEHATbCA B LIHPOKHX Mpeje-
JlaX, HampHMep B YCTaHOBKaX KOM(OPTHOrO KOH-
IHLHOHHPOBaHHS BO3AYyXa.

BecHoli 'u oceHbl0 OBIBalOT AOBOJBLHO NMPOAOJ-
JHTeJIbHBHE NEPHOAB, KOTrAa Ienecoo6pasHo He-
0JIb30BaTh BMECTO XOJIOJMJBHOH MalUHHH IIPOX-
JaJAHB# HapYXHHH BO3AyX AJsA OTBOJAA TEMJOTH
H3 noMelleHHs. TakuM 06pasoM, MOXKHO 3HAuH-
TeJbHO CHH3HTb PacXoj JIEKTPO3HEPTHH H Apyrue
3KCINIyaTalHOHHHE PacXOAH HAa YCTaHOBKY. JKO-
HOMHUYECKYI0 [esleco06pa3HOCTh  HCIOJIb30BaHHS
€CTeCTBEHHOTO X0JI0a  HAPYXKHOTO BO3AyXa B
NPOMEXYTOYHHE CE30HH MOXHO OmpefensiTb M0
Meromuke. ['paduueckas HHTEpnpeTalHs 3TOR
METONMKH JAaeTcs B i—d-auarpaMme AJs cayuas
NOCTOSIHCTBA TENJIO- H BJIATOBLIIEJIEHHH B IOMe-
lleHHH B TEUeHHE BCEro rofa, 4To BCTpedaercs
Kpafine peaxo. HanGosee o6muit caydait, Koraa
TEeNJIOBJAXKHOCTHAsl HAarpy3ka NOMELIEHHS B Teue-
HHE rojla Pe3KO H3MeHseTCs, YIOGHO MNpoaHaJH-
3upoBaTh B Auarpamme Q—iyx B KOOpJZHHATax
TelJIOBas HArpy3ka — OSHTAJbIIHA  HApYKHOro
Bo3ayxa (puc. VI—8). Ha nelt mMoxuo npocae-
JHTb OSITh PEXKHMOB.

PexuM X, oOGWuUHLIA /S JIETHErO KOHJHIMO-
HAPOBaHHsl BO3AyXa: OTBOJ TENJOBHAeJNEHUA B
NoMeIeHHH Qn XOJOXHJIBLHOA MALIHHOM NPH MH-
HHMaJbHOM nofaue HapyxkHoro Bo3ayxa G g

Pexxum X+HB, uacrynaomui Torja, Koria
SHTaJAbNHS HapyXKHOTO BO3LYyXa im CpaBHseTCH C
SHTaJbNHeli BO3ZyXa B noMemieHud igx. Ilomaza
HapYXHOTO BO3yXa B 3TOM CJyuyae CTaHOBHTCS
MakcuMaJabHo#i. OTBOA TENJIOTHL H3 MOMeleuHs
NPOH3BOAKTCS YaCTHYHO XOJOAMJIBHOH MaIlHHOH,
a YacTUYHO — HapyXHHM BosayxoM. [Ipu stom
HOJNA TENJIOTH, OTBOAHMOA XOJOJMJ/BHON Mall-
HOM, Bce MajaeT M MPH im, COOTBETCTBYIOIEH pa-
BEHCTBY Qr=0Qx max=0_5max (in—in), CTaHoO-
BHTCSl PaBHOR HYJIIO.
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Puc. VI—8. H3o6paxenne pexumos paGoTh XO-
JIOAHNbHOA YCTAaHOBKH B KOOpPAMHaTax @, i

Qo H Q, == X0JIOAO- H TEeNnAONPOH3BOAHTEALHOCTH KOHIH-
uHoHepa; Qp pay — MAKCHMaAbHHA pacxXof TemJIOTH,

MOABOLHMOA HAPYXHEIM BO3AYXOM K IOMEUIEHHIO HIH
OTBOLHMOR OT Hero; ij — JHTAJbNHA BO3AYXa B HOMe-

meHHn; Gy niny Gp maxy — MHHHMaNbHasi H MaKCHMaJjib-

Hasa oopava HapyXHoro BO3AyXa B OOMEULIEHHE;
g var — OEpPEMEHHAsA nojxava BO3AYXa

Ipu Gonee HH3KHX 3HAYEHHAX im HAYHHAET-
¢ HOBHHA pexxum HB, npum KOTOpOM BCe Tem.so-
BhIJleleHHs] B NOMeUeHAH Qun OTBOAATCA HapyXK-
HEIM BO3JYXOM INPH [OCTENEHHOM YMEHbIIEHHH
ero noxadd Ga var ¢ Gamax=Cy A0 MHHUMAJb-
HOH BeanuyAHbHl Gg min, ONpelensieMOfi CcaHHTap-
HBIMH TPeGOBaHHSIMH.

Koraa Quo<Qumin=Qxmin (ln—ia), Hacry-
naer caeaytomui pexum T-+HB, xapaxrtepusyio-
IHACS TeM, 4TO Bo H3GexXaHHe Ype3MEpHOro OX-
JlaXKeHHsl NOMeLleHHs B Hero HeoGXOAHMO MOJa-
BaTb HEKOTOPOE KOJMIECTBO TEMJOTHI.

Korza Qu=0 1 Qr=Qamin, OTBOJ TENNOTH
H3 NOMellleHHsl NpeKpallaeTcss M HaduHHAeTcsd Ho-
Bbll pexXUM T — OGBIUHLIA PEXHM BHMHEro KOH-
JMUHOHUPOBAHHS BO3IyXa.

[Tpono/IKHTENPHOCTD MPOMEXKYTOUHHIX  PEXKH-
MOB C OTBOJOM- TE€NJOTH H3 IIOMEWEHHS HapyxK-
HbIM BO3JyXOM 3aBHCHT OT BEJHUYHHH BHYTPEHHHX
TeMJIOBHAeJeHH B nomeuledun. [Ipm Manom HX
3HAUEHHH NMPOMEXKYTOUYHLIE PEXXHMH MOTYT COBCEM
OTCYTCTBOBaTb, a NpPH GOJBIIOM — COCTaBJSATh
3HAUHTEJbHYIO 4acTh rofa He TOJbKO BeCHO H
JIETOM, HO YacCTHYHO M 3WMOH. 3Has MPOMOJIKH-
TeJIbHOCTb CTOSIHHS HYXKHOH SHTAJBNHH im, MOX-
HO JIerKO ONPeleJHTb NPOLOJIKHTENBHOCTh TOrO
HJM MHOro pexuma pa6ors YKB H pemnth po-
NpOC 0 €ro 1eJeco0Gpa3HOCTH.

CHCTEMbl KOHOHIIHOHHWPOBAHHA
BO3AYXA H THITbl MPUMEHAEMbIX
B HUX KOHAHULHOHEPOB

CucreMol  KOHAHUMOHHPQBaHHS  BO3XyXa
(CKB) HasuBalOT KOMIIEKC YCTPOACTB, Tpen-
HA3HAYeHHBIX JJIS NPHTOTOBJIEHHS, NMEPEMEIleHHs,
pacupenesieHHst BO3JyXa ¥ aBTOMAaTHYECKOIO pe-
IyJHDOBAHHSA €r0 NapaMeTPoB,
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Pasanuaior nedTpasibHble, MECTHHE H ‘MECTHO-
[EeHTPaJbHNe CHCTEMH KOHAUUHOHMPOBAHHS BO3-
AyXa.

ABTOHOMHBIe KOHIMIHOHEPH OOGHYHO OTHOCAT
K MECTHHIM CHCTEMaM, ONHAKO KDYIHHE HX MO-
Jleld MOTYT CJYXHTb 6a308 AJA UEHTPAJAbHHX H
MECTHO-IIeHTPaJIbHHX CHCTEM.

HenrpansuniMu HasuBaloT CKB, o6cnyxusa-
IOlIHE OJHO HJH HECKOJBKO KDPYNHHIX MOMELIeHHi
uJIH O0JbIIOE YHC/HO MEJKHX TNOMenleHuA nyteMm
NOJAYH B HHX IO CHCTEMe BO3JAYXOBOZOB KOH-
JHMIHOHHPOBAHHOIO BO3RyXa B HeOOXOAMMOM KO-
JUYecTBe, HOCTYRaloIlero OT LEHTPaJbHOro hOH-
JUUHOHEpa, DacnoJIOKEHHOTO BHe 06CayXKusae-
MBEX noMelllennil., Ecau o6cnykuBaeTcs HecKoJb-
KO NOMeilleHuH, BO3MOXKHa JOINOJHHTEALHAA Ten-
JIOBJIaXKHOCTHas% 06paGoTKa KOHAHIHOHHPOBAHHO-
ro BO3AyXa B CHelHaJbHHIX HOBOJYHKAX.

MeCTHBIMH. Ha3HBAIOT CHCTEMH  KOHIMUHOHH-
poBaHHs BO3AyXa C KOHIMUMOHEPAMH, 'yCTAaHOB-
JIeHHBIMH HENOCPEJCTBEHHO B CAMHX MOMELUeHHSAX,
Takue cucTeMbl JHOO HMeIOT LEHTPAJH30BaHHbE
HCTOYHHKH XOJIOJOCHaOKeHHs1 (CHCTEMBl C MecT-
HBIMH HEaBTOHOMHBIMH KOHIHUHOHepaMH), JHGO
M0Jy4aloT XOJIOA OT BCTPOEHHBIX B KOHIHIHOHE-
pH XOJIOAHJBHBIX MalIHH (CHCTEMBl C MeCTHBIMH
aBTOHOMHBIMH KOHAHLUOHEPaMH).

B MeCTHO-LeHTPaJbHBIX CHCTEMAaX IeHTPaJH-
30BaHHOE CHabGXeHHe KOHIHUHOHHPOBAHHHM Ha-
PYKHEIM BO3JyXOM coyeTaercsl ¢ paBoTOd MecT-
HBIX KOHIHUHMOHEPOB, NpelHa3HAUYeHHBIX AJs MpH-
rOTOBJICHHS] ¥ PEUHPKYJALHH BO3AyXa Hemocpel-
CTBEHHO B IOMeWeHHH. K MeCTHO-meHTpaabHBIM
CHCTEMAM MOXHO OTHECTH BOJOBO3AYIIHLIE CHC-
TeMbl C MECTHHIMH 3XEKIHOHHBIMH HJH BEHTHJS-
TOPHBIMH KOHJHLHOHEPaMH (AOBORYHKAMH).

LenTpanbHple CHCTEMbl  KOHAMUMOHHPOBAHHS
BO3lyXa. PasnnuaoT oJHO30HAJbHBE (AN OAHO-
ro KDYNHOIO [OMEUIEHHS) H MHOTO30HAJbHLIE
(and rpynnel MOMEIEHHHA) CHCTeMbl KOHIHIHOTH-
poBaHHsl BO3AyXa. MHOrosoHa/JbHHE  CHCTEMB
MOXHO DasielHTh HA CHCTEMH C HHIMBHAYAJb-
HBIMH JOBOJYHKAMH, CHCTEMBl ¢ KOJHYECTBEHHEIM
HHAMBHAYAJLHLIM DEryJHPOBAHHEM TNOLayH BO3-
nyxa B IIOMEILEHHS M JBYXKaHaJbHHE CHCTEMHI.

YcraHoBKH MOTYT paGoTath . Ha HapyXHOM
Bo3AyXe (DPAMOTOYHElE CHCTEMH) H HA CMECH
HAPYXHOTO K PEUHPKYJSAUHOHHOrO BO3Ayxa (pe-
UYpPKyAAUMOHHbIe cHCTeMB). K pemupkyssinuon-
HBIM OTHOCAT CHCTEMHI, pafoTaiolliie Ha OAHOM
peLHPKYJIANHOHHOM Bo3jyXxe Ge3 mpHMecH Ha-
PYXKHOrO (CpaBHHTENbHO penkMi cayuait). He-
[OJIB30BAHUE MPSAMOTOYHHIX CHCTEM KOHIHIIMOHM-
poBaHHA BO3JyXa OOLIYHO NPHBOAUT K 3HAUM-
TEJEHOMY HepepacxXofy XoJoJa IO CPaBHEHHIO C
HCTOJb30BAHHEM PEUHDPKYJISUMOHHBIX CHCTEM, OCO-
GeHHO B IOXHHX padoHax. IToaroMy npsmoTou-
Hbje CHCTEMHB NPHMEHSIOT TOJBKO B TeX CJyyasx,
KOTA2 CAHHTAPHBIMH HODMAaMH DEUHPKYJISUHSA 3a-
npemaerca. Bo BceX OCTalbHBIX CAYYasix HCHOJb-
3y10T PEUUPKYJISHHOHHbIE CHCTEMH.

- poctb xoctHraet 35 M/c.
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Pue. VI—9. llewrpasrHasd OfHO30HaJbHAs pe-
UHPKYJSUHOHHAs CHCTeMa KOHAHIHOHHPOBAHHS
BO31YyXa:

@ — cXeMa ycTaHOBKH; 6 — mnpouecch! 06paGoTKH BO3AY-
xa; I— ¢rapTp; 2 — Kkaaopudepbl NEpBOro MNOAOTPEeBa;
3 — dopcynoynas kamepa; 4 — KaJopudepsl BTOpPOro no-
porpeBa; 5 — Beutuastop; K1-+K7 — Knananu

PasimyaloT ycTaHOBKH HU3KOCKODOCTHLIE (BH3-
KOTO JaBJIeHHS) CO CKODOCTbIO BO3JyXa B Maru-
CTpaJIbHEX KaHajlaX 0 15 M/c M BEICOKOCKOPOCT-
Hble (BBICOKOTO HaBJeHHS), B KOTOPHX 3Ta CKO-
VBeJlHUEHHE CKOPOCTH
NPUBOJHT K MOBHILUEHHIO -HANmopa, CO3JaBaeMOro
sBenTuAsTOpoM, n0 3000 Tla (mporus 1200 Ta B
HH3KOCKODOCTHBIX CHCTeMax). BHcokockopocT-
Hble YCTAHOBKH INPHMEHSIOT JJIS COKpallleHHs
pa3MepoB BO3LYXOBOJOB.

LlenTpanbHasi OJHO30HAJBHAS DPEUHPKYJISALH-
OHHA# CHCTeMa KOHAHLIWOHHPOBAHHS BO3AYXa
(puc. VI—9, a) npepnasnauena s obcayxuBa-
HHA OJHOTO MOMEIIEHHS NOPOH3BOACTBEHHOTO HJIH
006LIeCTBEHHO-KOMMYHA/IbHOTO Ha3HAYCHHA C Tie-
peMeHHOH TenJoBoH Harpyskod. B Takom mome-
IleHHH JIeTOM TpeGyeTcsi MOAJEPKHBATL TeMlle-
parypy itn IPH BJAXHOCTH (u, & sn}uoﬁ — TeM-
nepaTypy f; TpH BJAXHOCTH ¢,  ApH Ho-
CTOSIHHBIX PacXOfax BapyXKHOTO H PeUHPKYJIALH-
OHHOTO BO3IyXa. PemHpKyJSLUHOHHBIA BO3LYX MO-
XeT MOAMEUINBATLCA A0 KaMephl opolieHus (mep-
Bas DENHDKYJAUMA) HJH mocjae KaMepH onolle-
Husl (BTOpAs PeLHDKYJALHs).
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[lpu pabore B pacyeTHOM pexAMe HapyKHbii
Bo3ayx H cMeumBaercs ¢ peHUpKYJAAOHOHHHM JT
(prc. VI—9, 6). Cmech Boznyxa C oxiaxpaercs
B KaMepe opouleHHs o coctosuus K. Bosnyx,
mapaMeTphl KOTOPOTO COOTBETCTBYWOT IMapaMert-
pam - nomemenus (Touka [T), moctymag mo KaHa-
Jy BTOPOH PpeUHpPKYJsUuH, TOAMELIHBAETC K OX-
JaxJaeHHOMY Bo3AyXy (rouka C;). CMech Harpe-
BAETCH, NPOXOJS BEHTHJSNTOP H BO3LAYXOBOA, AO
COCTOSIHHS, COOTBETCTBYIOILLETro TOuke B, W moxa-
ercst B 0oO6CayXKHBaeMOe MOMEUIEHHE,

TIpu pacyeTHHIX 3HMHHX YCJIOBHAX, XapakTe-
pH3yeMBIX Toukofi H’, HapyXHHIA BO3AYX HOAO-
rpesaercs KaJopHdepaMu nepBOro nojorpesa Ao
cocrosHus D, 3ateM CMelHBaeTCsi C PELHPKYJIs-
IHOHHHM BO3ayxoM (Touka C’); cMech yBaax-
HAGTCA H npuobperaeT mapaMerpsl, COOTBETCTBY-
omue Touke K’. Bo3ayx, mocTynamoumni 0o KaHa-
Jy BTOPOA DelHDKYyJSLHH, CMeIlHBaercd € YB-
JAAXHEHHBIM BO3JyXOM # MNpHOGpeTaer mapaMer-
pH, cooTBeTcTBYMOIHe ToUKe C’;, cMmech HarpeBa-
ercs B Kajsopudepax BTOPOTO MOZOTpeBa A0 COC-
Tosiuns B’ u Bhimyckaercs B moMellenie. [lormo-
mas BJAary H HarpeBast NOMEleHHe, BO3LYX IPH-
oﬁpﬁmer NapaMeTps, COOTBETCTBYIOLIHE TOU-
Ke

Boaayx nozaercs B NMOMeLIeHHE € MDOMOLILIO
BenTHasiTopa 5 (cM. puc. VI—9, a).

AproMaTHuecKoe ymnpaBjeHHe paGoTod CHC-
TEMHEl OCYHIECTBJISETCS cJaeaylomuM o6pasom. Tep-
mMoperyastop T, ycraHaBAHBaeMHi B noMele-
HHM, ynpaBiser KaamanoM K8, perymupyiomum
pacmpefeneHHe BO3ZXyXa MeXJAy KaBajJaMH fep-
BOA u BTOpOi pemupkyasuui. [locae Toro Kak
CTBODKH KJamaHa Ha KaHaJjie nepBOf DelupKy.isi-
uud (/) MOJNHOCTBIO 3aKPHIBAIOTCS, 2 Ha Kasaje
_BTOopoli pennpkyasuun (II) nOAHOCTBIO OTKPH-
BaloTCs, TepMoperyastop 71 uam ero ay6aep ne-
pexonsT Ha ynpaBJieHdHe KJaananamu Kl u K2,
peryaupylomnMe  paboty KalopudepoB BTOpOro
nomorpeBa 4. BuaaroperyasfiTop B NOMELIEHHH
Bl, BoagefictByss Ha HPHBOJ TPEXXOLOBOTO CMe-
CHTEJILHOTO KJamaHa 6, PeryiupyeT TeMnepaTypy
BOAH, pa3bpuisruBaeMofi B QopcyHounofi kamepe

8 n/im noxaBaeMofl B MOBEPXHOCTHHA BO34yXO-
OXJIafHTeNb, T. € KOCBEHHO TEeMIEePaTypy BO3LY-
xa B touke K. TIpH HeGOJBIIMX % NOCTOSHHHIX
BJIArOBHIEJICHHAX B [OMEIIEHAH 9TY TeMueparty-
PY HOLAEPKHBAOT NOCTOSHHON € HOMOINBIO Tak
HA3HBAaEMOro TePMOPEryJsaTOpa TOUKH pockl T2,
Baaroperyastop Bl B 3TOM clyyae OTCyTCTBYeT.
~ Tlpu pexumax marpeBa (XONMOAHHH nePHOA
ropa) peryastop T2 ymnpaBasier pa6otoll Kaao-
prgepoB mnepsoro mojorpesa 2, peryaupys no-
Jlayy TENJIOHOCHTENS K KaJopudepaM Kjaamanom
K4 w pacxon Bo3fyxa 49epe3s Kajopudep BO3-
IywiHeM KJAanadoM K5,

Tepmoperyaarop T3 npenoXpaHAOT —KaJdoOpH-
¢depbl 0EpBOro MOAOrPeBA OT 3aMOPaKUBAHIA
nyTeM BKJIOYEHAS MOAAYH MHHHMAJbHOTO KOJH-
yecTBa TEIVMIOHUCHTeNR KjananoM K6 B ToM cay-

qae, eCl4 TeMpmepaTypa HapyXHOro Bo3ayxa cra-
HoBHTCA HuXe 2°C. OTypHBauue W saxpbiBaHHe
KaanaHa K7 GJOKHPYIOTCS ¢ HYCKOM H OCTaHOBOM
BEHTHJATODA.

B cxeMy TepMoperyasiropos T1 u T2 cHCTeMH
MOXeT OHTb BKJIOUEH NONOJHUTENBHEI TepMope-
ryastop TH, ycranaBinsaeMblii B MOTOKe HapyX-
HOTO BO3/yXa H KOPPeKTHPYIOLIHi TeMIepaTypy B
06CITyKHBAaEMOM NOMELUEHHH H TEMIEPATypy TO4-
KA DOCHl B 3aBHCHMOCTH OT H3MeHEHHs TeMmepa-
TYPH HapyxHOro Bosnyxa. Buaroperyasitop Bl
MOXKeT GHTb TaKyKe BKJIOYEH KaK KOPPeKTHPYIO-
wxi npu6op B cxeMy Tepmoperyastopa T2.

lienTpasnbuass ONHOB3HAuYHasa nmps-
MOTOYH a5 CHCTEMa KOHIHIMOHHPOBAHHS BO3-
ayxa (puc. VI—I10, a) npennasnadeda mjs noA-
ACPHAHHS 3aJaHHOH TEMIIePaTyDH Iy TpPH OTHO-
CHTeJIbHO! BJXHOCTH (Qu JIETOM M TeMnepaTypH

f; TDH BJAXHOCTH ¢, 3HMOH B OLHOM MOMe-

HICHHH TpPH MOCTOSIHHOM pacXoie M0JaBaeMoro
BO3AyXa.

= ®

W Bsimamna

d

Puc. Vi—10. LenTpanbnas OnHO30HaNbHAA TpPs-
MOTOYHAA CHCTEMA KOHAHWHHOHHPOBAHHA BO3AyXa:
a — cXxeMa yCTaHOBKH; O — nmpoueccst o6pabOTKH Bo3fy-
xa; I — qunpTp; 2 — kanopudep MepBOro mOLOrpeBa;
3 — dopcyHouHas Kamepa; 4 -— Kanopudep BTOPOro mo-
norpeBa; 5 — BeHTHASITOP; 6 — HacoC

149



-
@ tfu (2]

Hl

] ) d
Puc. V1—11. llesTpanbHas MHOro3oHafdbHas [ps-
MOTOYHAA CHCTEMAa KOHAMLHOHHPOBAHUA BO3AYXa:

@~ CXcMa YCTAaHOBKH; § — nmponecc o6paboTKe BO3AY-
xa; 1 — ¢unabTp; 2 — Kkaaopudep neprorc MONOrPEBa;
3 — dopcyHodHas kamepa; 4~ KajopHpep BTOpOro momso-
rpesa; § — BEHTHJAATOD

Tpy pacueTHHMX JETHHX YCJAOBHAX BO3AYX
cocrosuua H (pue. VI—10, 6) mocrymaer B
HeHTPaJbHHA KOHAHUHOHEpP, e MPOXOAMT depes
CeKHHIO (PHILTPOB, OXJaXAAETCH H OCylIaeTcss B
¢dopcynounofi - kaMepe a0 cocrosEMs K, sartem
NOJOTpeBaeTCs B BEHTHAATOPe H BO3AYXOBOAAX,
a ecnu TpeGyercs, W B KaJopHepe BTOPOro mo-
Zorpesa o cocrosHus B m nocTymaer B nomemme-
nue. Jiunas BIl unpeacraeaser co6ofi ayw mpo-
Hecca aCCAMHJAIHM H3GHTKOB Tenja M BJAard B
NOMEIEeHHAX B JIeTHEM pexuMe.

Ilpy pacueTHHX 3AMHHX YC/I0BHAX (Touka H')
BO3AYyX HarpeBaeTcsi B KaJopudepax nepsoro
noxorpesa Jo coctosuxs D, ysaaxuserca RO
cocrosinns K’ g ¢dopcyHounoli KaMepe B jaJee
narpepaerca B KaJjopudepax BTOPOrO polorpesa
o coctosinus B’, mocae vero mocrymaer B mome-
wende (nmuns B'l1’), nornomas H3GHTOK Baard
H KOMIEHCHPYH Ten/JONOTEpPH.

AsTOMaTHUECKOe yTpaBjeHHe CHCTEMOf oOCy-
INECTBAACTCH  CHAeAyIOIUM ogpasou (cM. pac.
VI—10, a). Tepmoperyasrop TI, naxopsmuics
B NOMELUEHHH, Dery/JHpyeT HOROrpeB BO3AYXa B
Kanopudepe BTOPOro noxorpesa, BO3ReACTBYS Ha
nojavy TenJOHOCHTeJAs KJananoM KI ¥ Ha’006-
BOZHOH BO3AYWHB KAanan K2.

Baaroperyastop B! uns TepMOperyastop Tod-
KH DOCH BO3JefiCTByeT Ha IPHMBOA TPEXX0LO0BOro
cMecHTeabHOro kKaamana K3,  perysmpylowero
TeMnepaTypy pasbGpH3rHBaeMON BOMH.

Cxema aBTOMATHYECKOTO DeryJHpOBaHHA B
SHMHHX YCJIOBHAX aHaJIOTHYHA ONHCAHHOMA BHIINeE,
3a HCKJIOUeHHeM Kaanana K8.

LesTpanbHasg MHOro30HaJbHAasN
NPSIMOTOYAAA CHCTeMa KOHAHIHOHHDOBaHHS
Bo3ayxa (puc. VI—11) nossoJsier noAnepXeBaTh
B NOMellleHHsX JIETOM TeMnepartypy oOT fa; Ao
tns NpE JONYCTHMHX KOJEGAHHAX OTHOCHTEAbHOR
BAaXHOCTR OT @m [0 Qus, 3 B 3HMHHA R mepe-
XOJHHA NEPHOAH — TeMnepaTypy B npeiesax

or t;,;, RO {., DpH JONYCTHMHIX KOJAeGaHMAX

ul
’ ’
BAQXKHOCTH OT  Ppy RO Ppa.

IMoMAMO KOHAHDHOHEPA CHCTEMa BKJIOY2eT B
ceGsl MECTHHE MONOTPEBATEJH, YCTaHaBJIHBaeMHE
no 9ucxy oGCHYXHBAaEMHX NOMEIIEHHA WX KOM-
[JIGKCOB OAWHAKOBHX NOMeUIeHHA H, KaK NPaBHJO,

B HenocpeACTBEHHOR GJH30CTH OT KOHIHIIHOHEDA.

B neTHee BpeMs HapyXHHH BO3LYX NpH pac-
4eTHHX yc/loBHfX (Touka A) mocrymaer B cucre-
My, Q)HJIBTP%ETCH, OXNaXJaeTCn H OCymaeTcs IO
cocrosinns K. 3arem Bo3nyx marpeBaercs, npo-
XOAs uepe3 BEHTHJAATOP H BO3ZYXOBOAH, A0 TeM-
nepatypH, cooTBercTByIOLle Touke B, m npogo-
rpeBaercs 8 MECTHHX mnogorpeBatensix MIl no
TEMNepaTtyp, COOTBETCTBYIOMHX Toukam B,, B,
B Bz, B 32BHCHMOCTH OT TenJIOBhije/eHHA B STHX
HOMeUleHHAX H NOXAeTCH B HHX, NOMVIOWAS H3GH-
TOK TEIVIOTH H BJIalH H JNOCTHTas 32JaHHBIX Ma-
pamerpoB B Touka 1, I1; u I,

[pn pacueTHHX SHMHHX YCJOBHAX HAPYKHHH
BO3ayx cocrosinaa H’ mogorpeBaercs B Kasoph-
¢epax mepBOro mojOrpeBa IO TeMOEpPaTypH, Co-
oTBercTBYlomed Touke D, HarpeBaeTcsl B BEHTH-
ASTOpEe H BO3AYXOBORAX AO TEMNEpPaTypH, COOT-
BeTcTBylOme#i Touke B’, yBnaxmsierca B mpuoG-
peraer napameTpn ToukH K’, 3ateM Bo3ayx Ha-
rpeBaeTCs B MECTHHX NOJOrpeBaTeNsiX A0 mMapa-

METPOB, COOTBETCTBYIOWIHX ToukaM B, B, umm
’
B; u nogaerca B nomemenus, rae B npmoGpe-
’ ’
TaerT sajaHRble napamerpu (roukm [, -—l'lg).

ABTOMaTHYecKOe ynpaBjeHHe MHOTO30HANLHOM
CHCTEMOA OCYUIeCTBJISETCA CAeLYIOMHM 06pa3oM.
Tepmoperyastopu T1,, Ty u Tl ycranasanpae-
MLl B MOMELICHHAX, YIPaBASIOT MECTHHME HOAO0-
rpeBatensmu MII,, MIl, u MIl; nytem perymm-
POBARHA NOJAYH TEMJIOHOCHTeNs KaanaHamu Kl,,
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Puc. VI—12. lenTtpanbHble ceKuuHOHHble KOHAHMuHOHepn KTLI:

1 — npueMubllt 6s0K; 2 — 60K OYHCTKH Bo3Ayxa (GHabTp); 3 — GJOK mepBoro moforpeBa; 4 — 6JIOK TEIJNOBAAKHO-
cTHOH 06paGoTKH BO3AYXa; 5 -— GJOK BEHTHJATOpa; 6 — OJIOK NPeNBAPHTENbHOrO HJH HONOJHHTENBHOTO IOAOTPeBa
B03/lyXa; 7 — GJIOK BTODOTO IIOLOTPEBa BO3AyXa; 8 — GJOK NOMOJHHTENbHOTO MOBEPXHOCTHOTO BO3AYX00XJaTHTENS;
9 — 6JIOK OCHOBHOTO HOBEDXHOCTHOTO BO3AYXOOXJajAHTess; [0 — IPOMeXYTOUHBIH GJoK

K1; u K1, u pacxoma Boanyxa uepes kaiopudep
knananamu K2y, K2, u K2s.

BaaxKHOCTb peryJupyercs TepMOpETyJaATOPOM
T2, KOTOpHH NpH pexuMax OXJaxKAeHHs (TemJblf
nepHOJ rojla) ympasJser nojadedt XOJMORHOH BO-
A B KaMepy OpOIIeHHs C NOMOIUbI0 TPeXX010-
Boro kJjamaHa K3. TlpH pexumax HarpeBa (Xo-
JIONHH nepuoj roja) pa6ora cHCTeMH A8 Kax-
JOro MOMEUIeHHs] aHaJIOTHYHA NpeAHayuied. B
cxeme tepmoperyasitopos T1y, Tl Tl3.u T2 Mo-
XKeT 6bITh BKJIOUeH Tepmoperyastop TH, ycra-
HOBJIEHHBIH B MOTOKE HAPY2KHOTO BO3AYXa H KOD-
peKTHpyIoLu# uX pabOTy B 3aBHCHMOCTH OT TeM-
[epaTypbl HapyXXHOI'O BO3AyXa.

Kaxk Bugso u3 puc. VI—-9—VI—I1, Hapyx-
HBI BO3JyX 3HMOH NoJBepraercs H30YHTAJbIIHYUE-
cKkOoMy yBJaxHeruio. Uale 3TOT mnpoilecc coBMe-
20T C TMepBHIM NOJOIPEBOM BO3AYyXa, YBJAXK-
Hssl BO3AYX TeRJoH Boxo#l B HopCcyHOUHO#H Kame-
pe. DTO NO3BOJISET 3HAUHTEJNBHO COKPATHTH MO-
BEPXHOCTb KaJIOPDH(EPOB NEpPBOro MOLOrpeBa, a
B psille CJyd4deB IOJHOCTHIO OT HHX OTKA3aThCH.

OnucanHble BHIIE CHCTEMB, KaK H MWHOTHe
JApYTHE, pexe IDHMeHseMble, MOTYT GEITb peaJH-
30BaHbl C NOMOINBI0 HEHTPAJbHBIX CEKIHOHHBIX
¢opcyHOUHBIX KoHIHuuouepoB TunoB K, KTLI
u KTLL-2 (taba. VI—I13).
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Kaxnamit THnopasmep Kouauuuonepos KTIL]
MOXKeT KOMIIOHOBaTbCA B 16 MoaubuKauusx, pas-
JHYAIOMHKXCST MeXAy coG0# HaMHYHeM H B3aHM-
HBIM DAacHoJIOKEeHHEM OTAENbHHX 3JIeMEHTOB,

DTy MOIHOHKAIHH MOXHO DPa3GHTB Ha YeTH-
pe ocHOBHHLIX Bapuanta (puc. VI—I12).

1 TlpamoTounnii ¢ oXJaxNeHHeM BO3AyXa B
(bOpCYHOUHOH KaMepe

I1 C nepsgﬁ peuupkyJsinel M (HOpCyHOUHOMH
Kamepoii

IIT  C nepBoil peuupkyasiuded H OXJasKACHHEM
BO3/lyXa. B ITOBEPXHOCTHOM BO3LyX00XJa AH-
TeJIe

IV~ Bes puibTpanun Boslyxa H C (opcyHOUHOH
KaMEp3ii

Kaxauit u3 5THX BapHAHTOB B CBOIO Ouepenb
neanTca Ha 4 MORH(HKAUHH, COYeTaHHEe 3JeMeH-
TOB B KOTOPHX sicHo H3 puc. VI—12, Hepocrar-~
KOM BCeX 3THX BapHaHTOB U MORudHKauui sB-
JISIeTCSl OTCYTCTBHE B HHX BTOPOH DelLHPKYJSIHA
(cxema c OailinacoM), HauGosee yA0GHOH H KO-
HOMHYHOH B OJHO30HaJbHHX KOH[HIHOHEDaX.

B KOHIHMUHOHEpAX, BHIOJHEHHHX 110 BapHaH-
tam I, II u 1V, ucnoansyor ¢opcyHOUHHe KaMe-
pet THna OK® sm6o OKC.



Ta6auma VI—I14
Kamepw opowenus OK® xonduyuonepos KTL u KTI]2

JluameTpn ycJosxoro | Koiuuectso Komriectao Qopeytox
NpPOXOAa BOASIHHX CTORKOB ° -
TPYG, - .| B | E. | §
Koupuuuonep ) 2 % g E 2 a Macca,
\ o 3 3, o A = KIr', HE
g 2 88|z 2o | 8 |20 28 dodtea
g 23| 2 o g8 & £oS g o
=3 a%g=2( 8 g ca ] &5 : 3
Q& QAEZ 3 @ a o 8 m @& 2 a
KTL31,5 2%100 2x125 5 10 { TS S S } 1530
KTLL40 2%100 2Xx125 5 10 { O S } 1730
KTL63 ox125  2x250 11 922 { TR S A S } 2700
KTLI8O 2x125 2x250 11 922 { 2o o % } 3000
KTI1125 axizs exas0 2w [ 30 HS R 000
KTLL160 4x125  2x250 22 44 { a5 20 iy w2 o } 5200
KTLI200 4x125 2x300 32 64 { o2 8 26 608 } 5800
KTL250 ax15 2x30 %2 et {0 &0 1L T WL es0

Ta6auna VI—I5
Kamepor opowenus OK® rkonduyuonepos KA u KTL[2

Konpnunonepoi
Texnuueckas KTL2-10 (KA-10A) | KTLI2-20 (K[ -20A)
XapakTepHcTHKa Hcnioanente
1 2 | 1 | 2
KO0/H9ecTBO CTOSKOB
B OLHOM paly 3 3 5 5
BCEro 6 6 10 10
KosHgecTBO (OPCYHOK
B OlHOM CTOfKe TepBOro psifa 8 10 8 10
B IepBOM DAAY 24 30 40 50
B OJXHOM CTOSIKe BTOPCrO pfAfa 6 8 6 8
BO BTOPOM pAAY 18 24 30 40
BCETO 42 54 70 90
JlrameTp YCJAOBHOrO MpOXoAa, MM
Ha BXoZe Dy; , 2X65 2X65 2% 65 2X65
Ha Buixole Dy, (Ha MepequB WA K Hacocy) 2x100 2x 100 2% 100 2% 100
Macca, kr, He GoJsee 504 504 770 770




Ta6auna Vi—16

Kanepo opowenus OKC

Texuazeckas

KonanuHouepnl

XapaK TepHCTHKA

KTLi250 | KTLI200 | KTL1160 | KTLLig5 | KTLI8O | KTLI63 | KTLI40 . 'KTuax,s

KonnuecTBo popey-
HOK B OPOCHTEJIbHOR

YACTH
afuaba TAYeCKOH 180 150 120 100 60 50 30 25
HOJHTpONHYecKof 180 144 120 96 60 48 30 24
Ycaoeubifi AHaMeTp
BOASAHHIX TPYO
Dy, na BXOJE 4%x125 4x125 4x1256 4x125 2x125 2x125 2X100 2x100
Dy, Ha suwxofie 2X300 2X300 2x250 2x250 2x250 2x250 2Xx125 2x125
(Ha mepeJuB HAB K
Hacocy), MM
Macca, xr, He Go- 6610 5670 4460 3680 2805 2460 1575 1390
see
Ta6auna VI--17
Popeynku, npumenennsie ¢ kamepax OK® u OKC
TpoU3BOAHTEABHOCTE (B Kr/C) TpH JaBjenwn BoAm, l0°[la
Tun
dopeyHky 0,2 l 0,5 l 1,0 1,5 ' 2,0 l 3,0
d5/9 0,037 0,074 0,107 0,129 0,14 —
YI14-10%x 15 — 0,72 1,00 1,25 — —
y16-5, 5x5,5 - -— 0,133 0,167 0,195 0,238

Kamepn tHna OK® cocToAT H3 BXOAHOrO
BO3LyXopacnpefenyTesis, cenapatopa, NOALOHa H
JBYX OPOCHTEJIbHHX CHCTEM QAJS HOJHTPONHONR H
afHabaTHOR 0OpaGoTKH Bo3xyxa. Pas6phHarusa-
HHEe BOAH Y IepBoro psafa Tpy6G (moauTponuas
obpaboTka) — noO XOAYy BO3AyXa, Y BTOPOTo psi-
na (apmnabareas o6pa6oTka) — MPOTHB MOTOKA
Bo3fyxa. Kamepr Tuna OK® ocuamens wupo-
kodaKeJbHHMH TaHIeHIHAJNGHHME (OPCYHKaMH

20 xIla. B Takux KaMepax MOXHO HarpesaTh H
YBAAXKHATh HAPYXKHHH BO3AYX, HMEOWMH OTpH-
nateJbHHe TeMnepatyps (no —15°C). Texuuge-
CKHE XapaKTePHCTHKH KaMep opouesns OK®
npuBeleHn B Taba. VI—I14 u VI—I15.

B kamepax tina OKC Takke [ABe OpOCHTesb-
Hble CHCTEMH: JJIl NOJHTPONHOA 06paGOTKA BO3-
AyXa MOCPeACTBOM BEPTHKAJbHOrO pasGphlaruBa-
HHS C NOCJeAyIoIMM IpoGJeHHeM Kamedb Ha CeT-
Kax ¥ Aas aguabatHoH oGpaGOTKH BO3Zyxa mo-

ILID5/9, paboTaoliuMy  NPH  KaBJEHHH CBHIE
7890 7740
830 I 1703
=1
J
N ) M
Bo3dyz S H
! 5| 8§
2

Puc VI—I13. Bsok TtennoBaaxuoct-

HOll o6pabGoTkn Bo3ayxa (BTM-4)
B konauiHoHepe KTII-31,5:
1 — NOBEepPXHOCTHLI  BO3AYXOOXJAAAHTENH]

W A

R ctonrnemnom
D Lsnt e 1t st il

’,

L2 '/ 77
Aot

2 — OOAAOH; 3 — OpOCHTENbHAST CHCTEMA)
4 ~ cemapaTopH; 5§ — Hacoc
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Puc. VI—I14. llentpaibHue CeKIHOHHBE KOHAMUHOHepn KTILI2:

1 — KaMepa opoleHHsi; 2 — GHALTD BO3AYUIHBIN; 3 — Kamepa oGCayXKuBaHHA; 4 — GJOK NpueMHbfi; 5 — 610K mpHCO-

eAMHHTEJNbLHHA; 6 — BeHTarperat; 7 — GJOK TeINJOMaccooOMeHa; 8, 9 — COOTBETCTBEHHO ABYXPAAHLIA H OAHOPALHLIA
s0OSAyXoHarpeBatequ 6e3 OGBOZHOrO KaHaua




CPeNCTBOM NPOTHBOTOUHOTO Pa3GPHI3rHBAKUN BO-
an. B xamepax tna OKC npuMeHeHH (OpCyHKH
¥Y1114-10X15 ans noJuTpONHOH CHCTEMHB OpOlie-
nusl u Qopeyrkr Y116-55X5,5 mas ocymectsae-
HUS aauabaTHHIX TIPOLECCOB.

TexHuueckHe XapakTepHCTHKH KaMmep OpoIle-
aus tuna OKC npuBegess B taba. VI—16. Tua-
PaBJjMUECKHe XapaKTEPUCTHKH ¢opeyHor IHD5/9,
YI114-10X15 u VY116-5,5X5,5 mnpuselensl B
Taba. VI—I17.

JauHa mo xomLy BO3AyXa I KaMep THIOB
OK® n OKC opgunaxkoBa u paBHa 2425 MM (KOH-
ﬁxﬁmonepu KTL) mau 1800 MM (KOHAMLHMOHEPH

B 6asoBom koHzHuHOHepe BapuaHra Il u ero
MOJHGHKAUHAX NPHMEHEH OJIOK TenJOBJa:KHOCT-
Ho# obpaborkn BTM-4 (puc. VI—13) c nosepx-
HOCTHHIM BO3JYXOOXJaJUTeJeM, HUMEIOWUM 1o
ray6ude 4 pspa opebpeHeix Tpy6. B caydae
NPHMEHeHHs paccojia 3Ta KOHCTPYKUHS MO3BOJIA-
€T OCYILEeCTBJATL NIYOOKYW OCyLIKYy M OXJaxie-
HHE BO3jyXa. )

[Ipumenense  6J10KOB TenaoMaccoobMena
BTM-4 BMecTo (GOPCYHOYHHIX KaMep OpOIUEHHS
‘NPHBOJHT K MOBBHILEHHIO META/JJOEMKOCTH KOHIMU-
IHOHEPa H [O3TOMY JOJIKHO OHTb OGOCHOBAHO
nyTeM TeXHHKO-9KOHOMHYECKOTO pacyera.

B xonjgunuonepax tuma KTLL mas  ouncTku
BO3ZyXa OT bl (NpH CPELHEronOBOH 3amblieH-
HOCTH JO | Mr/M® H KpaTKOBpeMeHHOH 3amblieH-
HOCTH HO 10 Mr/M®) mpHMeHAIOT CyXHe pYJIOHHEE
¢uapTpe THna OP-4, cocraBiennnle U3 yHHOU-
LIHPOBAHHBIX OJIOKOB C pelleTKaMH, Ha KOTOPhIX
CKJIajKaMH YyKJajibiBaercss (UABTPYIOIHA MaTe-
pHas. AIpORMHAMHUECKOE CONPOTHBJECHHE YHCTOIO
¢urabrpa. 60 Ila, a npegenbHo nmomycrumoe —
300 ITa. )

Ilo mOCTHXKEHHH npejesbHO JONYCTHMOTO CO-
TPOTHBJIEHHs] (DUALTPYIOLIHA MaTepHas CMaThBa-
€TCA B. DYJIOH Ha KATYIIKY C [OMOILBIO 3JeKTPO-
HPHBOJA; nocje pereHepalHH €ro MOMXHO BHOBb
NpHMeHATb, HO He OoJsee Tpex pa3. Obd¢ekTHs-
HOCTb OYHCTKH BO3AyXa B ¢uabtpax ®P-4 me nn-
xe 80 %.

Ilpu cpeaneronoBOfl 3aNBIIEHHOCTH BO3AYyXa
10 10 Mr/M® npAMeHsioT CaMOOYHILAIONUIHECH Mac-
asigble ¢uabTpel THOA OC, 3p$eKTHBHOCTL OYHCT-
KH B KOTOpDHIX Takxe He Huxke 809%. Hauanpuoe
4aspoauHaMuueckoe conpotuByenne 60 [la, gomes-
Hoe — 100 ITa.

B ¢uaptpax ®C npuMensior macja — BHUCLH-

" nosoe, FTOCT 7611—75 ({3ace=—20°C), HHIyCT-.

puanssnoe UW-12A, M-20A, TOCT 20799—75
(tsact=-—30°C), u mpubopuoe MBT, TOCT
1305—76 (taaCT="—60°C).

B cocras konauumonepos KTLL Bxoast Takxke
npHeMHBe GJIOKH, KOTOpHe cay:KaT Ajast 3abopa
HaPYXKHOIO BO3AYXA M CMelleHHS HaPyXKHOTO H
PElHPKY/ISIMHOHHOTO BO3AyXa; BO3IAYIIHLIE KJa-
nasb (C SJNCKTPUYECKHM HJM MHEBMATHUECKHM
OPHBOJAOM [OBOPOTA JIONATOK) NpefHa3HaYeHHble

IJI PEryJHpOBaHHUA PAacXOJOB BO3AYXa; .KaMeph
" AJist o0C/AYXHBaHHS OGOPYAOBAHUS W BO3AYIUHHE
KaMeps A (GOPMHPOBaHHS BO3LYLUHOIO NOTOKA;
NPHCOEJUHUTE/bHEIE GJIOKH € BEHTHJISTOPHHIMH
arperaTaMH O/JHOCTOPOHHENO ¥ ABYCTOPOHHErO
BcacuiBanus. [lpucoefunnrensyrie pasMepH Bcex
CEKUHA YHHOUIHPOBAHBKL

. TaGaputunle pasmepn kOHmunuowepor KTII2
COOTBETCTBYIT ra6apuTHHIM pasMepaM BHIycKa-
eMHBX paHee KoHaunuoHepop KIl u KTLL B or-
auude or KowianmuuornepoB K/ u KTL{ B konau-
vxouepax KTII2 npnMeHeHH HOBHe GuMeTaiH-
YeCKHe HarpepaTe/H, a TaKXKe HOBHIH GNOK TenJo-
Maccoobmena BTM-2 (smecto BTM-4), B KoTopom
YCTaHOBJIEHO 1B PSfia GUMETaJIMYECKHX TemIo-
OTHAAIOUIHX 3JIEMEHTOB BMECTO YETHPEX pHAAOB C
JIEHTOUHHM OpebpenneM. KpoMe TOoro, B KoOHAH-
nuonepax KTLI2 ucnonbsobann GoJee sddexTna-
Hble BO3AYIIHHe (cyxue) ¢uabrpu OP-5: 8 koH-
JHUHOHED2X, DEKOMEHAYeMHX MJs TeKCTH/bHOHR
NPOMHIUVICHHOCTH, HCIIONb30BaHbl HOBHE CaMo-
OYHIIAIOIHeCs] BO3AyWHbe (QHALTPH PC-2 ¢ He-
NOCPeACTBEHHOH OYHCTKOH Macla B CHCTeMe
duabTPA.

Konnunuonepsl KTLI2 uarorosasior ¢ Tumo-
BBIMH H CleUHaJbHHIMH CXeMaMH KOMIIOHOBKU
060pyAOBaHAS,

KonaunnOHEPEl C THHOBHIMH CXEMaMH KOMIO-
HOBKH OOODYJOBaHHS HMEWT UecTh G6a30BHX
cxeM (W3 KOTOPBIX IIyTeM AONOJHHTEAbHON KOMII-
JIEKTAlHH BO3AYXOHArpeBaTeJsAMH, BO3LYLUIBHMHU
KJlanaHaMH, KaMepaMi oGCJyXKHBAHHS U BO3AyII-
HBIMH KaMepaMH MOXHO OGPasOBHBATh pAa3JHT-
HElE MOJAU(HKANHMH) H CeABMYIO CXeMY (KOHI-
IMOHEPE! ¢ MNOBLILEHHEIMH YJeJbHLIMH BO3IYll=

. Puc. VI—15, Kongununonepsr KTH-20:

! — BO3AyIIHBle KJallaHbl HapYXHOIO H DPeIHPKYJASIU«
OHHOro BO3RYXa; 2— QHABTD AAS OYHCTKH BO3AYyXa;
3 — kanopudepn nepsore nojorpesa; 4 — dopcyHoddasa
KaMepa; § — cenapaTop; 6 — KaJopHdep BTOPOro UORO«
rpeBa; 7 — BEHTHJASLHOHHBI arperat; & — Hacoc; 9 =
GUALTD AJ8 BOAKI -

-
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HBIMH ~HarpyskaMH), Koropas Mojudukamaii He
umeer (puc. VI—14).

Ilpp 3HaueHHSX  pacXoloB  BO3AyXa OT
20 ThiC. M3/q W HMIKe TIPHMEHSIOT KOHIHIMOHEPH
neaBroHoMHble arperatiele KTH—3,15, KTH—
6,3, KTH—10 1 KTH—20 ¢ opocutesnHofi Ka-
MepoH.

Konxuunonepn tina KTH (puc. VI—15) ns-
POTOBJIFIOTCS C MAaKCHMaJbHOA CTeNeHbIO 3aBOX-
CKOH TOTOBHOCTH, 49TO OGECHEeuHBAaeT CHHXKEHHe
TPYJOEMKOCTH MOHTa)a Ha CTPOMUTENbHOH HJO-
manke g0 60%.

Texundyeckue XapaKTePHCTHKH  KOHIHIHOHE-
poB KTH npuBezent B Taba. VI—18,

Ta6arna VIi—I18

Azpecamnsie neasmonomune xonduyuornepss KTH

TexHHYecKas xapaKTEpHCTHKA :lfl;? - f{ T3H_ {(OTH— QSTH"

HomuHaibhasi IPOUSBOAMTENBHOCTL MO BO3LYXY

Kr/c 1,05 2,1 3,33 6,67

Thc. M3/4 3,15 6,3 10 20
PekoMenyeMble npejesnl M3MEHEHHs MPOH3BOIMTENEHOCTH,
THC. M3/4 2,635 3,5—6,8 6,8—12 12—20
PacueTHas X0/10L0HPOH3BOAUTENbHOCTD NpH fy =30°C

=40%, xBr 21,5 43,0 67,5 135

POM3BOJHTEABHOCTb 0O Temay, KBr: -
Kanoprdepa | mogorpesa (tx = — 30°C) 62,5 125 200 400
Kanopugepa 11 nogorpesa (tu = 10°C) 14,5 29 46 80
CBoGOAHBIH Hammop Bo3Ayxa Mocjie KoHjunHonepa, [la 300 300 300 300
MaxcuMagbHBI PacXol XOJIOXHOH BOAM, KP/c - 2,17 3,61 5,56 9,72
YcTaHoB/IEHHAR MOILHOCTb 3J€KTpojBHraTenedf, kKBt 3,0 4,5 7,7 15,4
Ilnomans TenJonepefawuiell NOBEPXHOCTH, M2
Kanopudepa 1 noforpesa 246 34,8 62,2 124,4
Kasopugepa 11 moporpesa 12,3 12,3 31,1 31,1
IabapurHbie pasMepel, MM

JJIHHA . 1865 2135 1785 2715

LIMPUHA 810 810 1450 1450

BHCOTA 2085 2085 2430 2430
O6beM no raGapHTHHIM pasmepaM, M3 3,156 3,61 6,29 9,57
Macca, kr 780 920 1400 2100

JAByXxKaHaabHBEe CHCTEMH Opel-
HasHaueHW JAJfA KOHIMUHOHHPOBAHHA BO3ZyXa B
MHOr030Ha/JbHHIX O0BEKTaX H MMEIOT ABa BO3AYII-
HBIX KaHa/a: XOJIOJHHIA H TeNJbfi, a TaKXKe CMe-
CHTeJbHble KJAanaHbl, YCTaHOBJEHHHE B KOHIMUH-
OHHDYeMBIX NOMeIleHHSIX H YHpaBJfeMble KOM-
HaTHBHIMA peryJaatopaMu Temnepatyp. Pasauuator
JBYXBEHTHIATODHBIE (KaXKABH KaHaa OO6CayMKH-
BaeTCs] CBOHM INPHTOYHHIM BEHTHJATOPOM) H Ol-
HOBEHTHJATOPHble- (062 KaHaja 0O6CTyXKHBAIOTCH
OJIHHM BEHTHJATOPOM) JABYXKaHaJbHble CHCTEMH.
CxeMB OAHO- H JBYXBEHTHJIATOPHHIX ABYXKa-
HaJbHHIX CHCTEM KOHAMIWOHHDOBAHHA  BO3AyXa
noxkasaHo Ha puc. VI—I6. [iByxKaHa/JbHble CHC-
TeMH MOTYT paGoTaTb LEJHKOM Ha HapyXHOM
BO3JyXe WJH C YaCTHYHOH pelmupxyisnueir. B me-
JISIX SKOHOMHH TENJOTH H XOJOXa MPHMEHSIOT,
KaK NpaBHJO, JBYXKaHa/JbHbie CHCTeMH C ILEHT-
pasbHOH pell pKyJaaunes.

TemnepaTypy XoJIOZHOrO BO3AyXa B pacuer-
HOM JIeTHeM peXHMe NpHHHMaOT Ha 5—37°C wH-

Ke MHHHMaJbHOH H3 TeMIepaTyp BceX 0O0CIyHKH-
BaeMbIX NOMELIeHHH,

Temnepatypy TenJsoro Bozayxa B pacYeTHOM
JIETHEM DeXHMe NPHHHMAIOT DPaBHOH TeMmeparty-
pe HapyXKHOro BO3AyXa WJH TeMIepaType CMeCH
HaPYXHOTO U PEUUPKYJISLHOHHOIO BO3AyXa (BTO-
pol monorpes BHKJIOYeH). Temmepatypa Temioro
BO3AyXa B PacyeTHOM 3HMHEM pEXHMe He LOJIK-
Ha 6biTh Bhie 70°C.

CKOpoCTb BO3JyXa OGHIUHO He [PEBHIIAET -
35 M/c B MaruCTpaJbHHX BO3AYXOBOJAxX M
13 mM/c B OTBETBAEHHSIX. .

-BeTpoeHHBIE B CMeCHTE/bHHIE KJAalaHH pery-
JIATOPH pacxXoJa HOJAZepKHUBalOT nocie cebs mo-
CTOSIHHBIE pacxojJ BO3ZyXa [pH AaBJeHHA JO
cMecuteas ot 250 go 2600 [Ta. PacuetHoe co-
npothBJaeHHe cmecHTeds 250 [la. Cwecurenbsiii
KJamad MoXKeT o6CJayXHBaTh OJHO NOMeUleHHE
HI4 TPynny noMellleHHH, OJHSKHX IO TelJIOBOMY
pexuMy.

MecTtHbie cuctembl. [IpunuunuanbHas cxema
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Puc. VI—17. Tpunuunnansuas cxemMa MecTHOR
CHCTeMH KOHAHUHMOHHDOBaHHA BO3RyXa (Tpex-
rp))rdaax cXeMa MNOAAYyH TEmIo- H XJaJOHOCHTe-
as):

I — NOABOX HapyXHOTO - Bo3Ayxa; 2— QHALTD HAPYX-
HOro BO3AYXa; 3—TCUJIOOGM€HHHK MECTHOT'O KOHAHIHO-
Hepa; 4 — BEHTHJAATOP; 5 — pelieTKa BHIXOAA BO3AYXa -B
DoMellleHHe; 6 — NONBOL PENUPKYJNANHOHHOTO BOSZYXa

MECTHOA CHCTEMH KOHIMIMOHHDOBaHHS BO3JAyXa
nokasana Ha puc. VI—17.

MecTHEEe KOHZHIHOHEPH OCYILECTBJAIOT B NO-
MEINEHHH DEUHPKYJALHIO HAarpeToro WJH OXJax-
JEHHOr0 BO3JyXa, MOJAuy HapYXKHOrO BO3AyXa
9epes OTAeJbHOEe AJA KAKMAOrO NOMelleHHs HpH-
TOYHOE OTBEPCTHE, & TaKxke (HUABTPAUHIO BO3LY-

¢

G'I MaKc

N aliral

Gt muy (/]

Puc. VI—16. JiByXKaHa/lbHHE CHCTEMH KOHIH-
HHOHHPOBaHHS BO3AYyXa:

a — CHCTeMa ¢ BO3NYXOOXJajaHTeJeM B KaHaje XOJIOn-
HOTO BO3lyxa; 6 — cHCTeMa C BO3JyXOOXJaRHTeJeM 0ep-
BOf CTYNeHH; 8 — ABYXBEHTHJSTOpHAas CHCTEMa; I H -
UpHTO4HBle BEHTHAATOPH; - 2 — BWTAKHOA BEBTHIATOD;
3 — kanopudep mepsOro momorpesa; 4 -— GHAbTP; 5 —
opoiaeMufi BO3AyXooXJAafHTeNb (BAE (OpCyHOUHad Ka-
Mmepa); 6 — xajoprbep BTOporo momorpesa; 7 — BO3AY-
X0OXNANUTENAL Nepsofl CTYNEeHH; § — KaHaJ Tensaoro BO3-
nyxa; 9 — KaHaa XOJAOLHOrO BO3AYXa

xa, [Ipumensior HBYX-, Tpex- H UETHPeXTPyOHYIO
cXeMH NQAAuUH TEMJO- H XJaJZOHOCHTENS B KOH-
JHIMOHEPH.

B asyxTpy6BOofi cxeme Yepe3 ONHH H
Te Xe TPyGONPOBOAN MOAAeTcCA JETOM OXJaxKJAeH-
Hasg, a SHMOfi — wHarperas Boja. [IpenmymiecTBo
TaKOd CcXeMH — MaJas HauyajnbHas CTOHMOCTb,
HeAOCTaTOK — HEBO3MOXHOCTb B BeCeHHe-OCeH-
HHAi DEepHOX MOXaBaTh B OXHH NOMelleHHs Harpe-
TYI0O BOLY, a B JpyriHe — OXJAXIEHHYIO, 4YTO
NPHBOZHT K HEPABHOMEDHOCTH TeMIeparyp B OT-
JeNLHBIX MOMEUIeHHAX.

TpexTpyGHasa cxema BKIOuaer ABa
nojaomux Tpy6onpoBosa (OAWH AN HarperoR
H JpyroRl Ans OXJaXZAeHHOA BOAH) W OfMH OG-
mufi o6paTHu TPyGOnpoBoA. DTy cXeMy HOBOJAL-
HO IIHPOKO NPHMEHSIOT, HECMOTPAA Ha ee HeAOC-
TAaTOK — NOTEPH XOJOJa Ha OXJaXJcHHe oOTel-
JIeHHON TpPH CMeuieHHH XOJOAHOH BOAW H TEMJo-
TH Ha HarpeBamHe OXJafuBieficA ropsiaefi BOAH.

YerupexTpyO6Hass cxeMa n003BOAR-
€T K KaXJIOMy KOHAHUMOHEPY OTAENbHO MOABO-
Juth (A OTBOXHTH OT HEr0) KaK HArperyioo, Tak
H OXJaXJCHHYIO BOAy. DTa CXeMa HMeeT CaMylo
BHICOKYIO CTOHMOCTb, HO TEXHHYeCKH HauGoJsiee
yno6Ha p SHepreTHUeCKH HamboJiee 3KOHOMHYHA.
HHorza ee BHNOJHSIOT ¢ JABYMS  OTHEJbHLIMH
3MeeBHKAaMH JJIf HArpeTofi  OXJaXASHHOH BOAH.
O6imui HeZOCTATOK MECTHOM CHCTEeMH — HaJH-
qHe GOJbIUOro KOJMUECTBA OTHEJBHBIX MPHTOYHBIX
OTBepCTHA AJNA HAapYy>KHOTO BO3AYXa.

Tpu obbuitoM HEGOJLINOM HAlOPe BEHTHIATO-
POB KOHIHUHMOHEP2 KOJHYECTBO HAPYXKHOro BO3-
ZyXa B 3aBHCHMOCTH OT BETPOBOIO NABJIEHHS MO-
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Prc. VI—18. Tpunnunuanbias cxeMa MeECTHO-
LHEHTPaJILHOH CHCTeMH KOHAHUIHOHHDOBAHHS BO3-
nyXa € 3XEKIHOHHHMH MeCTHHMH KOHJHIHOHE-
PaMH-AOBOAUHKAMH (UeTHpexXTPyOHas cxema Io-
HauH TemIO- H XJAaROHOCHTENs):

I — nonBoOn Hapy:KHOFO BO3JYyXa; 2 — HEHTPaAbHEIR KOH-
ZHUHOHED A 06paGoOTKH HapyXHOro BO3AyXa; 3 — Ten-
N00GMERHHK MEeCTHOI0 3KEKIIHOHHOro KOHZHIIHOHepa-Zzo-
BOOYHKA,; 4-—peme'rxa BHIXO/Zla BO3/YyXa B HNOMeENleHHE;
5 — pemerka BXQHa PeNHPKYJAHPYIOIlEro BO3AyXa; 6 —
BEHTHJAATOP Hapy>XHOro BO3AyXa

KET OHTb 4pe3MepHO GOJNBIUAM HJH  4pe3MepHO
MaabM. I103TOMy MecTHYIO CHCTEMY KOHIMIHOHH-
poBaHHsl BO3AyXa YNOOGHO TIPHMEHATb B 3[aHUSX,
yXe 060pyNOBaHHHX IEHTPAJH3OBAHHON MPHUTOY-
HO-BHITsKHOH BeHTHAsuHed. Tlpu stoM MecTHHe
KOHJMIHOHEPH pabOoTaloT, PEHHPKYJIHPYs BO3AYX
BHYTPH noMelleHHsd. B HOBHX 3HaHHAX npezno-
YUTAI0T NPUMEHATb MECTHO-IEHTPAJbHYIO CHCTEMY
KOHAHIHOHHPOBAHHS BO3AyXa C IEHTPaJH30BaH-
HOA 06paGoOTKOf NpPHTOYHOTO HApYXHOro BO3-
nyxa.

MecTHO-leHTpPaNbHHE CKB ¢
95XKEeKNHOHHHMH KOHAHOHOHEDAMH
OPUMEHSIOT B 3JMaHASX NOBHIUEHHOR 3TaXKHOCTH
¢ GOJBbIIHM YHC/IOM HOMeIeHHH no nepuMerpy
snanus (aAMHHHCTPATHBHHeE 3/laHHSA, [OCTHHHIH,
HHIXeHeDHHe B J1aG0paTOPHHE KOPIYCa NMpOMBIll-
JeHHHX sAanuft). XapakTepHas 0coGeHHOCTH IO-
NOGHHX 3JaHKfi — MNOTPEGHOCTb B OXHOBPEMEH-
AOM HarpeBe OJHHX H OXJAaXJCHHH LPYTHX IO-
MeIeHHA ¢ Pa3jMuHOA OPHEeHTalHed. 310 HMeer
MeCTO IJIaBHHIM 06pa3oM B NnepexojHble HepHOAH
" rofia, HO BO3MOXHO H 3HMOM B COJIHEYHHE JHH B
3AAHHAX C MOBHILUCHHHM OCTEKJEHHEM HapyX-
HHX OrpaxIeHHH.

Cucrema (puc. VI—18) paboraer mo caenyio-
memy npuHuuny. O6paGOTaHHHA B LEHTPAJLHOM
KOHJHIHOHEPe HADYXKHHA (HepPBHYHHA) BO3AYX
B KOJIHYECTBE, OTBEYAIOUleM CaHHTapHOA HopMe
AJIs YHCJA HaXOAsAIIHXCS B TNOMEUIEHHH JIOJACH,
MOJBOAHTCS NO MarHCTpaJbHHM BO3JYXOBOJAAM K
COMJIaM 3XEeKUHOHHHWX KOHIHIHOHEPOB-AOBO/IYH-~
KOB H, BHXOAS H3 HHX CO CKOpPOCThIO 15—20 M/c,
9XKEKTHPYET DPeUMPKYJSAUMOHHHA  (BTOPAYHLIH)
BO3JyX H3 NoMelueHHs (Ha OXHY 4acTb NepBHY-
HOTO BO3JyXa 2KEKTHPYeTCH 2—4 4acTH BTOpHU-
HOro). DXKeKTHpYeMH# BO3NYX OuHIiaeTcs B
¢uabTpe, a 3aTeM NPOXOAHT Uepes TemN006MeH-
HHK, 0 TPyOKaM KOTOPOTrO LHPKYJUDYeT X0J0J-
Has WM TOpsAYas BOXA OT IEHTPaJbHHX HCTOY-
HHKOB TeNJIO- 4 XOJIONOCHAGXKeHHS (B 3aBHCHMOC-
TH OT TeIJIOBOTO PeXHMa HOMElIeHHs), B pesyilb-
TaTé 4ero BO3AYX OXJaXAaeTcs WM HarpeBaer-
cs. Jlanee cMech NMEPBUYHOTO H BTOPHUHOrO BO3-
AyXa noctymaer B MOMelleHHe. JKeKIHOHHEIE
KOHJHLIHOHEPH -OBOJUHKH YCTaHABJHBAIOT B MOA-
OKOHHOM NPOCTPaHCTBE, 49TO obecneuHBaeT -
(eKTHBHOE HCIOJIb30BAHKE HX B KauecTBe MpHGO-
POB JIeXKYPHOrO OTOIIEHHS! B NEPHOJ, OTOMHTE/b-
HOTO Ce30Ha.

Ilo cxeMe Temso- u Xo0K0CHAGKEHUS MECTHO-
LeHTPaJbHBE CHCTEMH KOHJAMIHOHMDOBAKHS BO3-
AyXa TaK e, KaK H MeCTHHE, NOAPa3feJIAIOTCs
Ha JBYX-, TPeX- HJIH 4eTHpPeXTPyGHHEe ¢ OLHHM
HJH C ABYMS TemJ0OGMeHHHKaMH.

HupuBunyanbhoe peryaupopanue Temnepaty-
pu B cucremax ¢ OK]I mocraraercss JHGo H3Me--
HEeHHeM pacxola BOAH Yepe3 TenJooGMeHIHKH
OKJl (uampuMmep, ¢ MOMOIULIO PEryJIATOPOB TEM-
nepatyp npsivoro aefictBus tuna PTB-15), mu6o
H3MEHEHHCM COOTHOLUEHHS 9XKEKTHPYEMOTO pe-
LHPKYJANHOHHOIO BO3AyXa, MPOXOASUIEro uepes
Tennoo6MeHHHK DKJI uian B 06BOX ero ¢ moMo-
LIbI0O aBTOMATHYECKHX HJH DYIHHX BO3AYIUHHX
KJIanaHoB.,

DXeKUHOHHHE KOHJAHIULHOHED H-
zoBoxuuku (OKI) thma KHD-Y-08A
u KHD3-V¥-12 OcnoBanneM xonmummonepa-
zopopurka tHna KH3-Y (puc. VI—19) cayxur
KaMepa NepBHYHOrO BO3AyXa I, BHYTDEHHHE CTeH-
KH KOTOPOH MOKDHITH ¢ LIYMONOMJIOMAIOWHEM Ma-
TepHasoM. B kaMepe pachonoxena pacnpenesu-
TeJbHAs TPy6a 2, KOHIH KOTOPOH BHICTYNAaloT H3
TOPIEBHIX CTEHOK KaMepH. OAMH KOHel 3aKpHIT
3arJyIlkofl 3, a KO BTOPOMY TpHCOeNHHEH rHGKuil
naTpy6ok, ceasmBalowuii DK ¢ kaHajgoM mona-
4d nepeHuHOro Bo3ayxa. Ilpu nmocaegoBatenbHOM
coelliHeHHH HeckoMbkux DK saraymky cumma-
0T 1 BMeCTO Hee HAAeBAOT BTOPOH THOGKHA mna-
TPYGOK, CBA3aHHHE C paclpefeHTe bHOR Tpy6oit
cocennero DK, ,

Bosayx B kaMepy mnocTynaer depe3s meseBoe
OTBepCTHe 4, HAXOASIIEECS B HHXKHel uacTm pac-
npefesuTeabHoR TPY6H. KoanuecTBo Bosnyxa pe-
rynupyerca BpyuHylo kaamaHoM 5. [lameas ¢
9MEKTHPYIOUIMMH CONJIaMH 6 DacnoJioeHa Hax
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‘Puc. VI—19. 3xexumoHnnli xomamuuorep-mosoxudk tmos KHO-Y08A u KHD-VI,2 (8 ckobkax
VKa3aHH pasMepn cooTBerctBeHHO mas KH2-Y1,2 u KH3-Y08A)

KaMepo# I, o6pa3ys KHO CMECHTENbHOA KaMephl
7. PeuupkynanHOHHEIY BO3AYX OUMIIAETCH B
¢nabTpe 8 B ofpaGarThiBaercss B TemIOOOMeHHM-
Kax 9. Bunapawmomufi us BO3AyXa KOHZEHCAT CO-
6upaercsa B nojguone- /0. Ilpn HeO6XOXHMOCTH ero
OTBOAAT uepes wityuep I/ no ruGKoMy WIAAHTY.

PerysnpoBanne  TemioxoJ040NPOK3BOANTENb-
nocti DK]I ocymectBasercd u3MeHEHHEM PACXOAR
ropsuell WM XONORHON BOXH Yepe3 TemI005MeH-

HHUK JOBOJAYHKA, NPOXOAALIETO Yepe3 Tentoo6MeH-
HHK 9 H OTKpHITOE cedeHHe B 3ajHeli creHke (06-
wHi 06beM NPHTOYHOTO BO3AYX2 NPH 3TOM MPaK-
THUECKH NOCTOSHeH). Bo3ayx s momemeHne no-
CTYIaeT Yepes pelleTKy.

TexsuueckHe XapaKTePHCTHKH 3XKEKIHOHHBIX
KOHlllilgHOHePOB tuna KH2-Y npusesesnn B Taba.
VI—19.

Tabmuna VI—I19

Scexyuontoe konduyuoneper muna KH3-Y

INokasaress KH3-y-08Aa KH3-Y-1,2

UHC/IO COMIOBHIX 3/IEMEHTOB € NMATHIO OTBEPCTHAMH B  Kax- 24
JIOM. 36
IMponyckuas cnocoGHOCTL Mo NEPBUYHOMY BO3LYXY '

Kr/c ‘ 0,012—0,046 0,024—0,07

M3 /u . 40—150 80—230
TpeGyemoe japB/ienkHe mepBHYHOro Bo3fyxa, [la 180—400 180—400
Illpanasol XOMOZONPOU3BOAUTENLHOCTH TIOBEPXHOCTHOTO TEll- 350700 580—1050
noobMeHHuKa, B1 o
MakcumajibHan  TeNIONPON3BOAWIENBHOCT NOBEPXHOCTHOMO 3100 4600
TenyiooOMeHHHKa, Br
Koapduruenrt sxeKunu 2—4 2—4
MakcumanbHasi  TenJIGMPOM3BOAHTENLHGCTD HA peXHME ec- 1270 1730

feCTBEHHOH KOHBEKUHH, BT
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Puc. VI—20. Pasanu-
Hue Chnocobun pacnpe-
AeJIEeHHs BO3jAyXa:

a — 9epe3 HacTeHHBE MpPH-
TOUHHE pemeTkH; 6 — de-
pes HHXHHe NPHTOUYHbIE
pemieTKH (nOXOKOHHDIE
KOHAHIHOHEPHI); 8 — ve-
pe3 OTBEePCTHS B JOKHOM
OOTOJIKE; 2 ~— ¢ NOMOIIbIO
aHeMocTata (nsiadon)

PACIIPENENEHHUE BO3J4YXA
B MNOMEUMWEHHAX

Bosgyx B moMemeHHs noxaetcs uepes

npH-
TOYHBle OTBePCTHA B BHAe CTpyd. CKOpoCcTh CTPyH

B MecTe MOJaYH MOXKET COCTABJSTH HECKOJILKO
METPOB B CeKyHAY, TeMIepatypa BO3AyXa B
CTPye Ha HECKOJbKO [PafyCOB OTJHYAETCH OT
TeMIepaTyps BO3AyXa B mNoOMelleHHH. B o6cuy-
JKHBaeMOH ke HJH pabouefi 30HE CKOPOCTb BO3-
AyXa joJxKHa OWTh OObuHO He Goaee 0,3—
0,5 M/c B TeMmepaTypa ero He AOJXHa OTKJIO-
HATBCA OT TpebyeMoil B HOMelleHUH G6oJiee ueM
Ha 1°C. . .

OGecneyende 3THX YCJAOBHE B paGouell 30HE
ABJAETCH 3ajlauell CHCTeMBl DacmpefeiieHHs BO3-
nyxa. Ha puc. VI—20 usobpaxenn passinuHhie
CIocoGHl ' pacmpefieleHHsl BO3JyXa B NOMELUICHAH
¢ 0o6biyHOH BEICOTOH pabouell 30HB 1,8 M.

CBo6ojHasi OCeCHMMETPHUHAS U30TepMHYeCKas

it

...m!!"um

Puc. VI—21. [Tpunuunuanpuas cxeMa CTPYKTYpH
CBOGOZHOH OCECHMMETPHUHOM  H30TePMHUYECKOH

cIpyu

NpUTOYHAS CTPYd, HCTEKAlOMlas H3 KPyTJIoro or-
BEPCTHS, B HECTECHEHHOE NMPOCTPAHCTBO, [OKA3a-
Ha na puc. VI—2l. Ilpu BhIXOZEe H3 OTBepCTHA
CTPYysl PaCIUHPSAETCA H Pa3MHBAaeTCq OKPYXaio-
UieH Maccoi BO3ZyXa, NO3TOMY ee MOXKHO Ipef-
CTaBUThb B BHAE KOHyca, 00pasylIUHMH KOTOPO-
ro SIBASIOTCA BHEUIHHe IDAaHHIH CTPYH. YcaoBuas
BepIIMHA 3TOro KoHyca 0 HasblBaeTCsd MNOJIOCOM
cTpyH. B aT10fi cTpye MOXHO BHIEHTH ABa yua-
CTKa: HavYalbHHA — ¢ AJAHHOH Lo n OCHOBHOH —
¢ amuso#t L — Ly, B HavanbHOM Y4acTKe CKO-
pocTb BO3AyXa IO OCH CTPYH HEH3MEHHa H paB-
Ha CKOPOCTH BO3JyXa B OTBEPCTHH Wo. [IpH BH-
XOle H3 OTBEPCTHS CTPysl HMeeT paBHOMepHoe
nose cxKopocteli B nomepeuHoM cedenud. O6-
JIaCTb CTPYH, B KOTODOH COXPaHseTCs NOCTOSHHAs
BHIXOJHAA CKOPOCTb, Ha3HBaeTC SAAPOM CTPYH.
B o6sacTH siapa Bo3AyX B CTPye COXpaHseT Bce
CBOH HadaJbHHle mapaMmerprl. Ilaomans nomepey--
HOTO Ce4eHHs fAPa YMeHbIaeTcs (0 XOAY HCTe-
9eHHA OT fo MO BHIXOJE H3 MPHUTOYHOI'O OTBEPCTHS
JIO HyJis B KOHIe HayaJbHOro yuyactka. JlinHa
HAYaJbHOTO YyuacTKa OCEeCHMMeTpUdIHOH CTPyH L,
HeGoJsblllast H COCTABJSET 5—O6 AUaMETPOB OTBEp-
ctus do. B OCHOBHOM ydacTKe CKOPOCTb HO OCH
CTPYH YMeHbHIaeTcs N0 Mepe HCTeYeHHs, acCHMI-
TOTHYECKH CTPEMACh K HYJIIO.

OcecuMMeTpuuHble CTPyH o6pasyoTcs npu
HCTeYeHHH BO3AyXa He TOJbLKO depe3 Kpyrjoe OT-
BEepCTHE, HO TakXe H uyepes Mo60e KOMIaKTHOE
OTBepCTHe ¢ GJH3KHMH 1O pasMepaM CTOPONAMH,
TaK KakK B 9THX CJy4YasX NOCJE HCTEYeHHs CTpys
6bICTPO NpeoGpasyerTcsi B KPYrayio.

IToMumMo  ocecHMMeTPHUHBIX  (KOMNAKTHBIX)
CTpYy# HMeercs ellle ABa OCHOBHBIX BHAa CTpYH:
nyockue u BeepHble. [lnockue o6GpasywoTcs. mpu
HCTEUeHHH BO3JyXa depe3 NPSMOYIrOJbHHE OT-
BEPCTHs1 ¢ GOJIbIINM OTHOIIEHHEM CTOPOH, Beep-
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Prc. V1—22. Tpaekropns H30THYTOH HeH30Tep-
MHYeCKOA CTPYH (BOSAYWHHA (OHTAH)

Hble — @OpW HCTEUeHHH BO3AYXa 4Yepe3 OTBEPCTHA
¢ HaNpaBJsOWHMHA JIONAaTKaMH, OPHHYAATETHLHO
PacceHBAIOMYMY CTPYI0  PajdadbHO B OZHOR
TJIOCKOCTH.

B mpakTHKe KOHAHUHOHAPOBaHHUA BO3AYXA KMeE-
I0T JeJ0 ¢ HEH30TEPMHUYECKUMH cTpysaMu. B srom
¢Jlydae BCAGACTBHEe pa3HUUB NJOTHOCTed BO3NLY-
Xa B CTPYe H B HOMELUEHHH UPOACXOLUT OTK/O-
HeHHe CTPYH OT MNPSMOJHHEHHOrO pacnpocTpane-

AHS BBepX: (Tem/Jas CTPYs) HJIM BHH3 (XOJOAHAs
crpys). Kpome Toro, cTpys Moxer GuTH Hanpas-
JleHa TOX YyrJoM K ropusouty (pmc. VI--22).

XapakTepHOi OCOGEHHOCTHIO OPHTOYHHIX He-
H30TEPMHYECKHX CTDYA sBJsieTCS HNOAOGHE Mpo-
Ounelt ckopocTei m TeMmepaTyp B NONePEYHHX
CeYeHHX.

Ias pactera mapaMeTpOB HEH30TEDMHYECKHX
CTPYA MOXHO BOCHOJIB30BaThCs (HOPMYJIaMH, BH-
BeJeHHWMH aHaJuTHYecKd [33] npu  caegyomsx
JONyUIeHHAX:

1. KonnuectBa ZBHXKEHUs B NPOM3BOJBHOM NO-
TIepeYHoM H Ha4aJIbHOM CeYeHHAX CTPYH PaBHHL,

2. Tlpodunu cropocte Bo BceX NONEpPeYHHX
CeueHHSIX CTPYH NOJOOHH,

3. Ilpoduin H3GHTOUHHX TeMIepaTyp BO BCeX
MONEePEeYHHX CeYeHHAX MOZOGHHI.

Ilpn BEIBOAE HCMOAL3OBAHH NOHATHA O KHHe-
maTHyeckofi M u TensoBoli N xapakTepHCTHKaX
NPHTOYHHX CTPYH, SIBAAIOMIHXCA HX KOJUYECTBEH-
HO# Mepo#l (cm. Ta6a. VI—20).

Iasa onpeXeneHusi WCKPHBJEHHS HEH30TEDPMH-
4eCKOf CTPYH HOJA MAeACTBHEM TrIpaBUTALUMOHHEIX
CAN npeisioxkeHo [29] MoHATHe TreOMETPHUECKOrO
pasmepa H, ompefensieMOro Haya/ibHHMH Napa-
MEeTPaMH HCTEYeHHs:

AJ KOMNAKTHOH CTPYH

Ta6aana VI—20

Yoasnenus kunemamuueckod M u menaocgod N xapaxmepucmus

XapakTepHCTHKA
Tun npaTouHOR
crpyH KBHeMaTHYeCKas TenJ’lOBﬂ}l
OcecumMeTpHYHAS 0,564 0,423 -
(KoMnaxTHas) M=—"F—69w)} fo N=—=""7%"% Vfo
0,866 T 0,735 © =
y| M= ) 1o N= 2 —3% fo
Aockad yec Y VT ¢ ;
0,866 T 0,735 8 5
=—— 9 V._o N= —— — § i‘.’
Beepuas Ve oW, 5 =9 % 3

NNpaMenanne ©O-— ponpaBounnil KO3(OHNHEHT, YYHTHBAIOMWHA UAOTHOCTL CTPYH;

C] =VPo/Pw = V T./To,

THAE P, W O

? oo = COOTBETCTBCHHO MJAOTHOCTR BO3ZyXa B CTPye B MOMEHT HCTEYCHHA H B OOMEUICHHH,
Tm—-aﬁcomorﬂue TeMOepaTypH BO3SAYXa COOTBETCTBEHHO B CTPYe B MOMEHT

kr/M; To B
HCTeYeHHS H B  [NOMeLleHHH, K;

Oo=To—T,, — B3OHTOURAR TeMMepaTypa B CTDYE B MOMEHT HCTEYEHHR; @ — NONPABOYHMA KO3(DMHUHEHT, yUHTHIBA

4
©OUMA HepaBHOMEPHOCTh BpodBJIE CKOpPOCTE# B MOMEAT HCTEUEHHS CTPYH; [ -l/ { . 3nech U — ko3pduusent

MECTHOrQ COUPOTHBASHHA NDKTOYHOrO OTBEPCTHA, OTHECEHHH! K ¢
HAf CKOPOCTb B JKHBOM CEYEHHH NPHTOYHOrO OTBEPCTHSA, M/C; fo~ MIOWIaAb IKHBOrC ceueHEs
CTHR, M% | — RAHHA WeACBHAHOrO OTBEPCTHS AAS COSAARES NJOCKOA CTPYH, M;

pan; C

peftell CKODOCTH B JKHBOM CeReHHH; ®o— cpel-
NPHTOUHOrO  OTBep-
P — yron packpuitus BeepHOB crpyH,

haz | — SKCOEPHMEHTAALHEA KOIDODHUHEHT. N5 OCECHMMETPHUHHX cTPYR C=0,082, LAS ONOCKHX B BEEPHHX —




e T, M 1/2.
= -———-—gN | s

JJI NJIOCKOR H BEEPHOH CTPYH
T M-\283
H=|—— .
(=)

Bennunay H MOXHO TakXe ONpeNeNHTb HO
enpaxemnio H= 7V f, /Ar,
rie Ar — uucno Apxumeza;

Ar = gvydogs/( Ty ©3).

3aech doxs — OSKBHBAJNEHTHHA AHAMETP HMPHTOU-
0ro OTBEPCTHS. '

QopMysn A pacyeTa  HEH30TEPMUYECKUX
BO3AYUIHKIX CTPYA npHBeleHHW B Taba. VI—2].

Ecnu nprTOYHOe OTBEpCTHe HAXOIHTCH OT HO-
TOJIKA Ha paccTOfHHH 6oJblieM, ueM

ho=1/2d, npu Ar > 0,025;
hy = d, upr Ar >0,06;
hy =44, npw Ar > 0,05,

TO MPOHCXOAHT HACTHJaHHE CTPYH Ha MOTOJOK,
INpn stoM compoTHB/ieHHe BO3Zyxa OKa3HBa-
eT TOpMoO3silliee AEHACTBHE TOMbKO HAa HHIKHIOW
NOJIOBHHY CTPYH, TPeHHe e O NOTOJNOK HeBe-
JIHKO. :
Has pacuera HacTHAAIOMIMXCS CTPYA € mocTa-
TOYHOA AN NPAKTHUECKHX PacyeToB TOYHOCTLIG

Ta6auna Vi-21
Dopuyaee 0aa paciema NeusOmepMU%eCKUX 8030Yulnnx cmpyl

[MokasaTens Maockas crpys

0,4 x \2:5
- Hl.5 cosa

KomnakTHas wiH BeepHas eTpysn |

Opnunata oca
CTPYyH; HCTeKalomef
noj yrJoM a

| x \3
=xtga:l:—3—H2—(&-s—a) y==x1tga

%‘;;::%‘:023?‘:;;& x,=1,73 H cos a)sina x,= 1,84 Hcosa sin"/sa
1-23

OnTEMaJbHRA  yrod a = 35°20°
HaKJIOHAa CTPYH
AGcnpcca BepIIHHH
CTPYR (CM. DHC,
VI—23)

Opn¥HaTa BEPIIEHH ys = 0,67 H sin”/sa

CTpyH (CM. pHC,
V?——23)

a = 39°10

xp= Hcosal/ sina= 0,578 x, x3 = H cosa sin/*a = 0,543 x,

yp = 0,6 Hsin /s

CropocTb Ha OCH Mcosa MY cosa
cTpyH Wy=—""—"X% . =Ty X
— p 773 - X / *e)?
X Vcos’a s ()T x VCOS* st groses) ]

Hs6rrounast Temrie- N cosa NY cosa
paTypa no oca b= —x 8y =—t—
cTpyn : Vi
CropocTh B /0GORA ® = wxe 0,53 w = wech™2A

TOUKe CTPYh

Nsbutounas temme- ¥ = d ™M § = d,ch1A

parypa B  JoGoH

TouKe CTPYH

NMpaMevanpEe ®—CKOPOCTh BO3AYXa B Tekywefi Todke CTPYH; ®y —— MAKCHMAJNbHAs CKODOCTb BOSNYXa

@0 OCH CTpyH; f— TeMnepaTypa BosAyXa B Texymefi Touke C¢TpYH; A — QYHKOHR KOODAMHAT Tekymlel ToOuUKH;
A=y/Cx, rke y — paccTofiike OT TEKyllel TOYKd 10 UEUTP3 NONEpPevYHoro cedenHs cTpyH (cm. puc. VI1—23); x — pac-
CTOsIHHE OT HOMIOCa CTPYH AO PacCMaTPHBaeMOrO MONEPeyHoro ceuenHs (cM. puc. VI—23); ¢ — H36nTouHAs Temme-
parypa Bosayxa B TekylleA ToUke CTpYH; O=f—i_; O; — MaxcEMajpnan B3GLITOYHas TeMnepatypa B MHeHTpe pac-
CcMaTPHBaEMOro MONEPEYHOro CeYeHHs CTpyH; Uy=ly—t . rae f; — TemMmepaTypa BOSAYXa B MeHTpe [OmepevyHore -

CeteHHs CTpYH; !, — TeMOepaTypa OKDYXalOmero BO3LyXa.
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Ta6auna VI—22

Kosgpuuenmo: conpomusrenus pasiusdslx ao3dyxopacnpedeaumneanet

BospyxopacnpeaensTenb

Cx

emMa

KoadduunenT cofipo-

THBJICHHS, OTHece H~

HBIf K CKOPOCTH W,
B ceuenuH fo

BoslyxopacnpefesHrenan, o6pasyiollne KOMOIAaKTHHE CTPYH

[{uasHApHaecKas TPy6a ¢ KOHGY30poM

Hunnnapuueckas TpyGa

6e3 ceTKH .
¢ cetko#t npu X = 0,5 (KoahdHUueHT KHBOIO
CedeHHs1)

Uunrnapaueckas Tpy6a ¢ OTBOAOM

PemeTtkn, ceTku, neppopHpoBaHHBE PELICTKH Ipn
XK =0,8+0,05

YuuBepcabHbIA TapesnbuaThifl miagod THna BY mpu
TIOAMKATOM JAHCKe

g

v
Y

{

f, — mJjomane B
HHBOM CEYeHHH

f‘OA

4,5

——
- -
[«

1,1

1,8

Bosayxopacnpeleautean, o6pa3ywiiHe HeNOJHEE BeepHLHE CTPYH

jégﬁ

Bosayxopacnpefiesnis1end npucTeHunit Thna BIT

Pewetka Beepnas tima PB, B,, rpaa

80 = 6090
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[Mponosmxenne Tabn, V122

BosznyxopacnpezesHTe s

KoaddunresT conpo-
THBJIEHHS, OTHECEH-
HBIA K -KOPOCTH ®,

B CeYeHHH f,

Cxema

Bosnyxopacnpeneaurenu, ofpasyoumuse NcaAHHe BEEDHHE CIPYH

Ipocroit noTonounit naagon mpa hy/d,
0,3
0,4

YuuBepcasbHmi TapeabuaTHii magoH THna BY
KOHCTPYKHUUH IPH ONYIUEHHOM JRHCKe

KoMG MHHPOBAHHKE NPHTOUHO-BHTAXKHON MIadoH
THoa BK

BosnyxopacnpelReautean, o6pasyoumre NJ0CKHE CTPYH

Ipamoyro/ibubie  OTBEPCTHS,
JeNbHEMH  HaupaBJIsIOIHMU
XK =1,0+0,8 :

pewleTKH ¢ mnapaJ-
JIOTIATKAMH  [IpH

MeppoprpoBaHHHE BO3AyXxopacnpeledHTEH

BosayxopacnpeReanTteab ,nep@pnpomnnuﬁ KOH-
crpyxuun JIMOT npAMOYroJbHeli HJIM  KpYTJILif
npu K = 0,046+0,092 1 60Kk0BoM TOABOAE BO3-
nyxa

4,0

2,3

1,9

%
, 1,9
‘:r——

2,0

o
/ 24

MOXHO TPHMEHATH GOPMYJH [ CBOGOAHOR
CTPyH, NOACTaBJsAfA B (OPMYJH BMECTO SKBHBA-

JIEHTHOTO JAHaMerpa OTBEPCTHS BeJHUHHY Vod,,
BMeCTO LIHDHHB ILIEJH YABOGHHYIO ee BeJHUHHY.

AspojyuHaMHYecKOe CONPOTHBJEHHE BO3AYyXO-
pacnpenesuteneli Ap (B Ila) moxer GHTb moa-
CYHTAHO [0 YPaBHEHHIO

Ap="C(wp/2) e,

rae { — koadbunuent conpotuB/enrHs (Tab.L.
VI—22); @y — CKOpOCTb BO3JAyXa B CeUeHHH fo
(cm. Taba. VI—22); m/c; p — NJOTHOCTb BO3AY-
Xa, Kr/m®.

Ilpn Heo6XORHMOCTH MOAauu GOJBLIIHX KOJH-
YeCTB BO3AYXa ¢ MHHHMAaJbHOH CKOPOCTbIO B pa-
6ouedl 30He MPH HH3KOH BHICOTE NOMeUICHHA HpH-
MeHSIIOT mMep(OpHPOBaHHbLIE NOTOJOYHHE NAHENR
¢ HeGOJbLIHMH OTBEDCTHAMH, HAa BHIXOZE H3 KO-
TOPHIX cTpys OHICTPO 3aTyxaer.

TlepdoprpoBanKble MNOTOJMOUYHBIE HNAHENH H3rO-
TOBJSIOT  KBaAPATHLIMH, NPSAMOYTOJbLHEIMH H
KpyraeiMu. MX caesyer pasmemarb Ha NOTOJIKe
NOMeLleHHss B BHAe MOJOC, KBaAPATHHX HJH
KDYIHHX y4acTKoB, oflas nJaomajxb KOTOPHX
o6blgHO He npeBHmaer 509 obuiell naouwiany mo-
To7Ka. CKOPOCTb BO3AyXa Ha BHIXOIE M3 OTBep=~
CTHHA PEKUMERAYETCA NPHHHMATb Wi wmjc,
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Pa6ouas pa3HOCTb TEMNEPaTyp mpH nopaue
OXJIAXJEHHOI'O BO3JyXa AONyCTHMA KO 3HAUCHUA
Atp=tn—-ta<]5°0. ’

B nocienHee BpeMsi moJydaeT pacmpocTpane-
HHE BBHITAXKZ BO3JAyXa 4epe3 JIIOMHHECUCHTHHE
CBETHJLHHKH, BMOHTHDOBAHHHE B KOHCTPYKIHIO
NOAIIHBHOFO NOTOJKAZ, YTO COKpauiaeT NOCTYILIe-
HHE Tellsia B IIOMEIIECHHE NyTeM  OTBOJA 4YacTH
TellJla BHITAXKHBIM BO3AYXOM.

BOPbBA C NBIJIbIO, 3ANNAXAMH
H LIYMOM

Boprba ¢ nmubio. HapyxHnii H penupkys-
LHOHHHE BO3AYX HOJBEPraeTci B KOHAMIHOHEpe
OYHCTKe OT MNbIM A0 AONYCTHMOLO OCTaTOYHOrO
nbuteconepxxannsa (He Gomee 0,25 mr/m3). Has
OTJeJbHHX CJy4yaeB, L€ 3TO HEOGXOAHMO, BHIIOJ-
HaAeTcss 6onee rayboxkas OYHCTKA.

B npakTHKe KOHAMUHOHUDOBAHHS BO3XyXa
TIbIIEYIaBAMBAHKE OCYIIECTBJSETCH TPEMS CNOCO-
GaMmu:

1) mpH CTOJIKHOBEHHH NHJEBHX YACTHI, C JHM-
KO/ [10BeDXHOCTBIO IMIADHHPHO-WITOPYATHX Mac-
JASHBIX CaMOOYMINAIOIHXCSH, PYJOHHHX H siveHKo-
BHX QHJILTPOB;

2) npH NPOXOXKJEHHH BO3AyXa uepe3 MOpHC-
THI /IO (B CYXMX) PYJAOHHBIX H AYEHAKOBHX
dunbTpax; .

3) mpH NPOXOXKIEHHH MNPE/BAPHTE]LHO HOHH-
3HPOBAHHOTO BO3JyXa 4epe3 OXHOPOLHOE 9JIEK-
TPHYECKOE 1I0Jie C HanpsKeHWeM nopsaika 6—
6,5 Tec. B B anekTpuueckux ¢uabrpax. B CKB
OCHOBHOE IPHMEHeHHe NOJYYHJH NepBHe JBe
TPYNNH QHALTPOB. DJIEKTPHUECKHE GUJIBTPH, KO-
9Q¢HUHEHRT OYHCTKH BO3AYyXa B KOTOPHX NOCTH-
raeT 99%, NpHMEHSIOT NPeUMyMIeCTBEHHO Ha 06b-
€KTax C TNOBHILICHHBIMH TDPeGOBAHHAMH B OTHO"
UIeHHH OrpaHuWyeHus nuiecogepxaHusi, Texuuue-
CKHE XapaKTepHCTHKH (HJIbTPOB INpPHBENECHH B
TIPHJIOXKEHHH 1.

Bopn6a ¢ samaxamu. Owyumenne 3anaxoB B
BO3RyXe BH3BAHO HaJHUHEM B HEM MeAbuaRiuux
9acTHIl B TBEPAOM HJIH XHAKOM COCTOSIHHH JM60
£as0B HJH Napos, KOHUEHTPAUUA KOTOPHX INpPEBH-
waer noporosyilo. IloporoBoit wasHBaeTcss KOH-
LeHTPauHs Jo6oro BellecTBa, NPH KOTOPOH yelo-
BeK HauyMHAeT OUlylUaTh ero 3amaXx. Tak 06beM-
Haf noporoBas KOHUeHTpamus aMmmuaka 0,0053,
ceposoznopona — 0,000018.

CymecTByIOT pasianunble CnOCOGH GOpbOH C.

3anaxaMu: Nojaya NOBHIUEHHOIO 06beMa HapyX-
HOro BO3AyXa AJs pa30aBJ/eHHS 3amaxa HHXKe I110-
POTOBOK KOHIEHTpPAUHH, OYHCTKZ BO3/AyXa B Mac-
JAHHX GHIbTPAX, OPOCHTENbHBIX KaMepax, QuibT-
Pax, HanoJHEHHBIX aKTHBHPOBAHHBIM YIJIeM, 030-
HHPOBaHHE, KaTaAHTHYECKOe CXKHraHHe (Npu npo-
MBIIJIEHHHX BHOpOcax), HEATPaNU3auuss H KOM-
neHcauua 3anaxos.

B opocuTesnbHHX KaMepax H Mac/afHBX (QHJBT-

pax HeAb3A YAAJHTb BCe HexeJaTeJbHHE 3aNaxH.
BecbMa a)peKTHBEN (QHALTPH, HANOJHEHHHE aK-
THBHDOBAaHHHM yriieM. [Ips o3oHHpOBanHHR BO3ZY-
Xa aTOMapHHi KHCJOPOJ, BHAENAECMHA B pe3yiib-
TaTe pacnaja 030Ha, OKHCJSET BellieCTBa, CO3/a-
lomye HeXeJaTeNbHHA 3amax, KoTophifi 6Jarofa-
pa sToMy ucuesaer. Cmoco6 HefATpasH3allHH CO-
CTOMT B BBEJICHHH B BO3AYX HyTe€M TOHKOJHC-
HePCHOTO pacnbl/ICHHs Ae30J0paHTa, B COCTaB
KOTOPOro BXOAAT S¢pHPHHe Macia. [e30X0panthl
CO3/1aI0T BpPeMeHHHH 3¢deKT ocaabneHHs HIH
Aaxe norepn obousHuA uyesoBekoM. IIpumenennme
Ae30[0PaHTOB HEOGXONHMO BCAKHH pas COraaco-
BHBAaThb CO CHeNMHAJAHCTAMH-MefHKaMu, Meroz
KOMIIGHCAIHH 3aKJI0UaeTCsi B NEPEKPHTHU He-
IPHATHOTO 3afiaxa NPHATHBIM.

Bopp6a ¢ mymom, OCHOBHEHIMH HCTOYHHKAMH
wyMa B YKB ABASIOTCH BEHTHAATOPH, HACOCH,
SJIEKTPO/JBHIATENH, KOMIPECCOPH, CHJIOBHE NpH-
BOAH ¥ T. 0. KpoMe Toro, mpu pBHXenuH Bo3jy-
Xa 10 CHCTEMaM BO3NYXOBOJOB H3-3a HAJHUHS
MECTHHIX COTIPOTHBJ/IEHHH H BHODAallMM CTEHOK BOS-
AYXOBOJOB BO3HHK&ET a3POJAHHAMHIECKHH WIYM.
B ofcnyxupaemoe moMelleHHe LIYM MOXKeT Ipo-
HHKaTh 4epe3 HapyxKHbHe H BHYTDEHHHE OTPaxje-
HHS C YJUUH HJH H3 COCEAHHX NOMEINlCHHM.

[ns yMmeHblleHHst IMyMa, nepefaBaeMOro B
NOMEIeHHe, MpeXne BCero Haj0 oOcAabuTb He-
TOYHHK BO3HHKHOBeHHs IIyMa. g 3TOoro nHeoG-
XOJHMO: YCTaHaBJHBATh TOJIBKO TIIATEAbHO c6a-
JIAHCHPOBaHHble BEHTHJATOPH H SJAEKTPOJBHraTe-
JIH; BEHTHJSITOPH, HACOCH, KOMNPECCOPH H 3/eKT-
POABHTraTeJH MOHTHPOBATh Ha BHGPOH30/IHDYIO-
II¥X OCHOBAHWAX; YCTaHABJIHBAaThL IHOKHe BCTaB"
KU MeXJY BEHTHAATOPOM H BO3AYXOBOAOM —
GpesenToBHE, MEXKIY HacOCaMK ¥ Tpybomposoga-
MH — B BHJE De3HHOBHX PYKaBOB MJH CHAb(OH-
HOTO THIIA; OPOCHTeJbHHEe KaMepH KOHIHIHOHE-
POB_CT2BUTh HA 3BYKOM3OJHDPYIOMHX MPOKAALKAX.

Hast ymenbulenHs 2spOJHHAMHYECKOTO IuyMa
B CHCTEME BO3ZYXOBOZOB C/IEAYer:

OrpaHUYHBATL CKOPOCTH ABHIKEHUS BO3AyXa B
BO3AYXOBOJAAX ¢ Ga/bleBHMH COEIHHEHHSIMA (He
Bhiiile 6 M/C) M B BHIYCKHHX pellleTKax (He BH-
me 1,5 M/c);

HpH HEOOXOJMMOCTH [OJXABAaTh BO3AYX ¢ 60Jb-
woll CKOPOCTBIO, NPHMEHATDL CBApHHE BO3AYXOBO-
JAbl U3 TOHKOJHCTOBOH CTaJH;

AemndupoBath KoAeOJMIOLIHECT NOBEPXHOCTH,
HaJyyalolide WYM, C NOMOWBIO BHGpoAemndupy-
JOUIMX MaHXeT H3 MATKOA Pe3nwHH uiM acbecra,
HJIH [pPHMeHSS] BHOPOAeMNOUDYIOHIHEe NOKPHITAS
Ha ocHoBe acdaibra H GHTYMOB ¢ 106aBKOfi pe-
3HHH, ac6ecTa H JAPYrHX HanojHuTeNeH; BHOpPoO-
usoMpyomui 3QdekT HaeT TaKKe TenaoBasn
H30JIIIAST BO3XYXOBOLOB.

Jna yMeHblleHusi IIyMa B CHCTEMaX KOHJM-
LHOHHPOBAHHA BO3NyXa JO YPOBHS, JONYyCKaeMo-
FO CaHUTAPHBIMH HOPMAaMH, NPHMEHSIOT LIYMOrIy-
waTens. B NpakTHKe KOHIMDHOHHDPOBAHHA BO3-
AyXa NPHUMEHAIOT TPH THOA INyMOIVIyLIHTeNeHh:
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Tpy6uaTHe, naacTHHYaTHe H coToBHe. IIlymoriy-
LIHTEJM YCTAHABJAHBAIOT HA PACCTOAHHE 5—6 M
OT 06CJayXHBaeMOro nomeinesns. CKOpOCTH BO3-
JyXa B HHX DPeKOMEHAYerc# HPHHHMaTh B 3aBHU-
CHMOCTH OT HHJEKCAa NDPEleJLHOro CHeKTpa wIy-
Ma N, onpefesiseMOro mo HOPMATHBHHM JOKY-
MEHTaM B 3aBHCHMOCTH OT Ha3HauyeHHs NoMelle-
HHA.

XO0JIOJJOCHAB)XEHHE YCTAHOBOK
KOHIAHLLHOHHPOBAHUA BO3AYXA

HerounnkamMu xoJ0noCHaGXeHHS! yCTaHOBOK
KOHIHIHOHHPOBAHKA BO3JYyXa MOIYyT OHTb KOM-
IPECCHOHHHE H TemJoxucnoJab3yomue (aGcopbiui-
OHHHlE, TaPO3KeKTOPHHE H XpP.) XOJOIHJAbHHE Ma-
HIMHH, BOAA M3 apPTe3HAHCKHX CKBaXHH, eCcTecT-
BEHHHH JeJi, HaMODaXXHBaeMHH Ha 3uMy B OyH-
TaX, HOYHOA XOJIOX H HCHAapPHTEJbHOE OXJaxje-
mue, Ilpu HeOGXONHMOCTH NOAJEPKHBATH B MNO-
MeIleHHH MOHHXKEHHYK OTHOCHTEJbHYI BJax-
HOCTb BO3AyXa NDHMEHSIOT HHOTJA COpGUHOHHHE
ycrasoBrn. McTouHHK XxoJ0nOCHaGKeHHS BHIGH-
paloT Ha OCHOBE TEXHHKO-S5KOHOMHUYECKOro pacve-
Ta € Y9eTOM WHCJA 9acoB pPaGoOTH B FOAy, HAJH-
4HS SHepreTHYeCKHX CPeACTB, OXJaxJAaioumed Bo-
AH B APYrHX (axKTopoB.

HauGonee pacnpocTpaHeHHHM
XOJIOROCHAGKEHHA ABJAAIOTCHA
XOJIOAMJIbEHE MamHHH. Jlo XOJI0AONpOH3BOIH-
TeabHOcTH 200 KBT HX NPUMEHSIOT NpeAlOYTH-
TeJbHO B COCTaBe aBTOHOMHHX KOHIHIIHMOHEpPOB,
o 300 kBT — B BHIe KOMIpPecCOpPHO-KOHAEHCa-
TODHHX arperatoB JJjis BO3AYXOOXJajHTedel He-
[DOCPe/CTBEHHOIO OXJaXK/JeHHsd, a NpE Goabmefi
XOJIOLONPOK3BOAUTEALHOCTH — B BHAE KOMIJIEKC-
HHX BOAOOXJAaXJAIOIHUX MAallHH, CHa6xKalomux
KOHAHIHOHEDH XoJiofHOA Bomo#. Jlo xoaoxonpo-

HCTOYHHKOM

KOMIIDECCHOHHHIE

Crub Bodsr om Konduyuowepol,

ussoauTesbrocTH 1000 kBT AA8 yCT2HOBOK KOH-
JHUHOHHPOBAaHHA BO3JyXa HCIOJb3YIOT XOJOXHIb~
Hble MaIUHHH C NOPIUHEBHMHM H BHHTOBHMH KOM-
npeccopamd, a Aas Gojee KPYNHHX YCTaHOBOK
KOHJHUHOHHPOBAHHA  BO3AYXa — XOJOAHJbHHE
MallHHH C LEeHTPOGEXKHHIMH KOMIDPECCOPaMH.

OCHOBHOH XOJIONHJLHLIA areHT XOJIOAHJIbHHX
MallHH C MOPUIHeBHIMH Kommopeccopamu — R22,
IMpu cooTBeTcTBYIOIIEM OGOCHOBAaHHH MOIYT OHTH
HCMIOJIb30BAHK H JpDYrHe XOJOXHJbHHE areHTHL.
B XOJMOARJBHBIX MallHHAX C LEHTPOGEXKHEIMU
KoMnpeccopamu npumensior R12 m RI1. AMmuak
B YCTAHOBKAax KOHAMIHOHHDOBaHHS BO3AyXa MpH-
MEeHATb He PEKOMEHAYETCS H3-33 ero SAOBHTOCTH
H ropIoYecTH.

Tenaoucnonp3yiomue XOJOAUIbHHE MAaIIMHBEE
nesecoo6pa3Ho HCMOJIB30BAaTh TaM, TAe eCTb je-
eBass TemIOTa B BHAe OTGPOCHOrO mapa HIH
ropsuell BoAH TeMmeparypoii 60—100°C. Hanu-
6osiece ynOTPeGHTENLHHIMH 3JeChb fBJSIOTCA 46-
COPOUHOHHEHE GPOMHCTONHTHEBHE XOJOXHJBHHE
MallHHH, HCHOJb3YIOIlHe TOpAYyl0 BOAY HJHM nap
naeaendeM 100 kIla (1 krc/em?). Mx npeumyute-
CTBaMH SIBJISIOTCS KOMIAKTHOCTb, Ge3BpeAHOCTb,
Ge3onacHOCTh (BCJIEACTBHE MaJoro JaBJEHHT B
CHCTeMe), OTCYTCTBHe BHOpaluf, NO3BOJALICE
yCTaHaB/HBAaTh HX B BEPXHHX OSTaXkax 3JaHuflk.
B KpynHHX yCTaHOBKax NpH HaJH4YHH Napa C
JaBNIeHHEM B HECKOJIbKO aTMocep npHMEHSIOT
HeHTpOGeKHHE XOJOJUJbHHE MaMAHN C [apo-
Typ6uEHEM npuBomoM B ABXM, wucnoabsyommue
orpafoTaBlWIHA Nap NPHBOAHHIX Typ6uH. Ilpume-.
HAIOT TaKXe KOMIPECCHOHHbIE XOJOJHJbHbE Ma-
IHMHH C [a30BHMH JBHTaTeJsiIMH B KOMOHHAUHE
¢ ABXM, uCHOJB3YIOMMMH TEMJOTY BHXJIONHHX
rasoB. [lapoBojsiHbe 3XKEKTODHHE XOJOJHJbHHE
MallgEH XOpOLIO paGOTalOT NPH HCMOJb30BAHHK
napa faBjieHHeM B HECKOJIbKO COTEH KHJIONACKalb,
9TO OrpaHuYuBaer o06JacTb HX [PHMEHEHHS

K ronduyuorepam

$344

8 Bodocmox

Puc. VI—23. Cxema cHa6XKeHHs KPYNHOH YCTaHOBKH KOHAHIIHOHHDOBAHHA BO3AYyXa XOJOXHON BOAOIl:

I — Hacocw AJIR NOAadYH BOAKW B HCIAPHTENH; 2 — gcnapHTeNb XOJOLHJALHON  YCTaHOBKH;

€ — HacoCH A/ HNOA3YH BOAH B KOEJHIHOHEpH

3 — cMecHTenbHHA 6axk;
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Kpome Toro, no 9KOHOMHYHOCTH (PacXoX napa H
oxJiaxAawolliefi BOJAR) OHH B3HAUHTEJBHO .YCTYHA-
10T a6COPOUUOHHEM GPOMHCTOJMTHEBHIM  MaMli-
‘BaM. IlosToMy OHH He moJyys/n GoJblioro pac-
npoCTpaHenHs. _ .
TunoBas cxeMa XO0JOJAOCHAaOXeHHSA KPYMHOR
YCTaHOBKH KOHIHIMOHHPOBAHHS Bo3ZyXa (pHC.
VI—23) cOCTOMT H3 [BYX LHPKYJIAUHOHHHX KO-
Jell; KOJbLUO HCRapHTeJedl A KOJbLO KOHAULHOHE-
pos. CMecHTeNbHBIA 6aKk HMeeT JBA OTAENEHHS:
JJI OTeMJIeHHOH M OoxJaxkJeHHOW BoAsl. Haanuue
JBYX HE3aBHCHMHIX IHDKYJSIHOHHEIX KoJel ofec-
Ne4HBaeT NOCTOSHCTBO HPOTEKaHHS BOAH  4Yepe3
HCIADHTENH H, CleN0BATEJbHO, HCKJYaeT BO3
MOXKHOCTh HX 3aMep3aHHf. ,
B ycranoBkax, pa6oTalolux ¢ pe3kofl = mepe-
MEHHOR B TeueHHe CYTOK XOJOAUJLHOR HArpysKoi
(3pesuiunble NpeNPHATHS, NPEANPHATHS O6LIECT-
BEHHOTO MHTaHHA W AP.), UaCTO NPHMEHSIOT akK-
KYMyJATOPH XOJ0Aa B BHIE G6OJIbIIMX BOASHHIX
GakoB. Hasuume TakHX G6aKOB-aKKyMYJSTOPOB
1103BOJII€T PACCYHTHBATL XOJOJONPOH3BOAHTENb-
HOCTb KOMMpPEeCCOPOB He 1O MaKCHMaJbHOH NHKO-
BOR XOJOAHJLHOM Harpyske, a Mo cpepHed cy-
TOYHOM, B pe3y/ibTaTe 4Yero yMeHbIIAIOTCA pasMe-
PH XOJOAMJbHOR MAaIMHHN ¥ CHHXKAeTCA eé CTOH-
mMocTh (B 1,5—2 pasa). B cpexmux ¥ Maamx ye-
TAHOBKAX . aKKyMYJATOPH X0JIOZa BCJAeACTBHE HX
TPOMO3AKOCTH He NPHMEHSIOT, H B HHX COOTBET-
CTBHe XOJIOJAONOTPEOHOCTH H  XOJORONPOR3BOLH-
TEJIBHOCTH YCTAHABJHBAETCA NMyTeM IIaBHOTO HJIH

CTYNeHYaTOro pery/JHpPOBaHAA XOJ0AOMPOHIBOLM-
TENLHOCTH Komnpeccopa. Takoe pellienue sBAser-
Csl €[IHHCTBEHHO BO3MOXKHBIM IIDH HEOCPEACTBEH-
HOM OXJIaXJIeHHH BO3JyXa, KoTopoe HauGoxee pa-
UHOHAMBHO L/ YCTAaHOBOK cpexmefi W Manofi Xo-
JIOJON POH3BO AU TENLHOCTH.

Kanura/dbibie 3aTpaTH HAa XOJOJHIbHOE 060~
PYAOBaHHE C NOPIIHEBEIMH (PEOHOBHIMH KOM-
npeccopamu Kx (B py6.), oTHeceHHBle X 1 kBT
XOJIOAONPOH3IBOAHTEABHOCTH, 3aBHCAT OT XOJIOAO-
TIPOH3BOJHTENBHOCTH YCTAHOBOK KOHAHIHOHHPO-
BaHHA BO3JyXa.

Q,, KBt 100 200 300
K. py6/xBr 185 12 105

os KBT 400 500 600
Ky; py6/xBt 95 89 85

DTy 3aBHCHMOCTb MOXKHO BHIPA3HTh ypaBie-
HHeM

O6man CTOHMOCTb YCTAHOBKH XOJOJONPOH3BO-
anteabrocTbio 300—1800 kBT ckaapmBaercs H3
CTOHMOCTH XOJIO RHJIBHOTO 060pyXOBaRUS
{~30%), CTOHMOCTH BEHTHJISATOPOB, KOHAHIHOHe-
poB, BO3AyX0BoiOB (~63%) u croWMocTE rpa-
zuped (~7%). [Ipamepuble 3HaYeHHsT KamHTagdb-
HHX 3aTpaT Ha OOOPYyIOBaHHE  XOJIOLAJbHHIX
CTAHLUHA H NPHMEPHAH CTOMMOCTb BHPaGOTaHHOIO
Xonoja mpuBefeHH B Taba. VI—23 u VI—24,

Ta6aunaVI—23

[Ipumepnsie 3raUeRUR KANUMAALHBX Sampam HG 060pydosanue X0i00usbHUX CMAryu
(6 pyb. na I kBm x01000npouse00UMebHOCITIL)

XonoauapHoe
o60opynoBanue

Kpynnbie ycraHoB-

Maumie u cpexnue ye-
KH (Qo>3500 &kBr) J

TAHOBKH (Q,<C 3500 KBT)

AmMHauHHE MOPLIHEBHIE KOMIPECCOPH 24 26—43
AmMBavYHBIEe DEHTPOOEXKHEIE KOMIIPECCOPH 30 —
®peoHOBHE NOPIUIHEBLIE v UEHTPOGEKHEE KOMIPECCOPH! 105 130—170
ITapo3s:KeKTOpHble MAIUKHE 23 _
BoZXloammHauHble a6COPGLHOHHNE MAIUHHK 43 —
BpomHCTO/IATHEBLIE aGCOPOUHOHHBIE MALIMHK

nap HHU3KOro AaBJEHHSA 24 —

ropsuas BoJa 48 —

JAs KOHIMUHOHMPOBAHHS BO3AYXa WHPOKO.

NPAMEHSIOT apTE3WaHCKYI0 BOAY, TeMIe-
patypa Kotopo B cpeaue#i nonoce CCCP 8—
10°C. Takas TeMmepaTypa HNOCTaTOUHA AJS OX-
JAXKJCHAS W OCYlIeHHs BO3AyXa B KOMQOPTHHX
yCTaHOBKaX KOHAMIHOHHPOBAHUS BO3LYyXa, a Tak-
e B TeXHOJIOTHYECKHX YCTaHOBKaxX, [Ae AOMYC-
THMO [OBbillleHHe BJAXKHOCTH BO3Ayxa Ao 60—
70%. Xon040nNpOH3BOAUTENBHOCTD, MOJMYIaEMAas
OT OJHOH apTe3HAHCKOA CKBaXKHHH, COCTaB.asfeT

100—500 kBr. Jdas poctumenns Gogbiied XoJ0-
LONPOH3BOAUTENLHOCTH  OYPAT  HECKOJALKO apTe-
ckBaxHH. Jlna Gosee 3pPeKTHBHOrO HCIOAB30OBA-
HH aPTe3HaHCKOH BOJH LeJecoo6pasHo yerpau-
BaTh ABYXCTYNEHYaTOe OXJaXJEHHE BO3AyXa B
IBYX (OPCYHOYHHIX KaMepax, MOCAefOBATeALHO
COeIHHEHHBIX Kak N0 BO3AYyXy, TaK H 10 BOJe,
HJH OPHMEHATh MOBEPXHOCTHHE [POTHBOTOYHHE
BO3lyXOOXJ1a AU TEJIH.

B 3THX caydasx BO3MOMKEH MOAOIDeB BOAH B
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Ta6anua VI—24

[Ipuseprnas cmoumocme x04008, GWPAOOMBAKHOZ0 HA KPYNHHX XOAODUABHUX CMAHUURX

YaenpHasi CTOEMOCTB X0J104a

Xonopamaoe
0GopyRoBaHue Ko, /M {x Koi. /(KBT-q)
®peoHOBHE UEHTPOSEKHbIE KOMIPECCOPH 0,3—0,36 1,1—1,3
AMMyauHBiE KOMIIPECCOPHI
(eHTPOORKHHIE 0,3 I,!
NOpIIHEBHE (ONIO3HTHHE) 0,215 0,8
BpomrcTOHTHEBHE aGCOPGLUUMOHHEBE MAIHHE*
Aap HH3KOTO AABJECHHS 0,25 0,9
ropayas Bofa (100° C) 0,29 1,05

* [TpuMener tapud TAU co ckeaxkodl 35—40% Ha OTHYCK BH3KGNOTEHUMaJsbHOI TENJIOTH B MEXOTONHTENbHbIH nepHOJ.

kouauuuonepe Ha 5—8°C. Ilocne sToro Boxy ie-
JeCcO06pasHO  HCIOJB30BATh M OXJaXXAeHHS
KOHJEHCATOPOB XOJOAMJbHBHIX MallHH H 3aTeM

JLJIST TEXHHYECKOTO BOJOCHAGXKEHHS. nOTpeﬁJICHHe'

9/IEKTPO3HEPIHH Ha NMepeKauKy apTesHaHCKOH BO-
LBl 3aBHCHT OT MAyGMHB! apTckBaxuuel H (B M).
Jasi  Ge3HanmopHBHIX apTCKBAaXKMH  NOTPe6JeHHe
3JIEKTPO3HEPrHH Ha 1 M® apTesHaHcKoll BOAH COC-
TaBJSeT:

H, M 50 100 150 200 300
N, &Br-u/m® 0,3 06 09 1,2 1.8

TIpn HasuuMu Hanopa B apTe3HaHCKO# ckBa-
JKHHE PpacXOJ 3JEKTPOSHEPTHH COOTBETCTBEHHO
yMeHbIlIA€TCS BIJIOTE JO HYJAA B (OHTAHHPYIO-
mHux aprckBaxHHax. IIpum o6blyHoM nojporpese
aprTe3HaHCKof BoAM B KonmHuuoHepe {Ha 5°C)
pacxop 3/JeKTPOSHEPTHH HA apTe3HaHCKHE HACOCH
B 6e3HalNoOpHBIX CKBaxHHAX ray6uuo#t 150—180 m
CPaBHHM C pPacCXOJOM- 3JIEKTDO3HEPIHH Ha XCJIo-
AWJbHYI0 MalinHy, Bmecre ¢ TeM riy6HHa apr-
CKBaXKHHbI, IPH KOTOPOfi SKOHOMHYECKH HEBHIrOJ-
HO NPHUMEHATb ApTe3HAHCKYI0 BOAY AJsA YCTaHo-
BOK KOHIHIIHOHHDOBAHHS BO3JyXa, NpHOMIHKaer-
¢t K 300 M H3-32 yBeJHMUEHHS KalHTaJbHBIX 3a-
TpaT Ha apTE3HAHCKYI0 CKBAXXHHY IO CPaBHEHHIO
¢ KanuTaJbHHIMH 3aTPaTaMH Ha XOJOJHJbHYIO
mampHy. CTOMMOCTb apTe3HAHCKOH CKBAXKHHHL ¢
coOTBeTCTByIOmHM obopynoBannem Ka (B py6.)
MoxKeT GBITb BHpaxkeHa (opMyJon

Ka = 4325+ 53H + 28G - 1,12HG, (VI—12)

rae H —rTay6una aprckBaxuubl, M; G — neGHT
apTE3UAHCKON CKBaXKHHH, Kr/c.

~ CTOHMOCTb COOTBETCTBYIOLIET0 XOJOHAHUJBHOTO
o6opyloBauks OGHIYHO nNpeBHINaeT B 2—4 pasa
CTOMMOCTb APTE3HAHCKOH CKBaXKMHEI, MOACUHTAH-
myio no astoii dopmyne (VI—I12). ¥Ycranoeku c
apTe3HMAHCKOH BOJOH felleBje, yxoGHee u mpo-
Ie B SKCHJAYaTAUHH [O CPABHEHHIO C XOJOJHJIb-
HHIMH MalinHaMu. [lo3TOMy OHH MOryT GHTbL M-

'POKO DEKOMEHAOBAHH [Jis NPHMEHEHH:A B yKa3aH-

HBIX BHIINE YCJIOBHSX.

Jle o IPUMEHSAIOT B YCTaHOBKAX KOHAHLMOHH-
poBaHus BO3AyXa JMIIb B pafOHaX, PacUO/OKEH-
HHX K CeBePO-BOCTOKY OT JIHHHH JlenuHrpajy —
Boarorpag — Taanul-Kypran, rhe. BO3MOXHO.
YCTOAUMBOe HaMOpaXKuBaHHe ero B GyHTax 3a
CYET HCMOJML30BAHHS 3HMHEro xonoja. Ilpumene-
HHE IiIs YCTaHOBOK KOHIHIHOHHDOBaHHS BO3AYyXa
HCKYCCTBEHHOTO JIbla SKOHOMHYECKH Helesecool-
pasHo. HenocpeacTBeHHBII KOHTAkT BO3Kyxa CO.
JIbJOM HE JOMYCKaeTCs IO CaHHTAPHO-THFHEHHYUE-.
CKHM coofpaskeHHsM. [JIaBHHIM HeLOCTaTKOM:
JbJla KaK MCTOYHHKA XOJIOLA SIBJAETCS TPYLOEM-
KOCTb BHEMKH €ro H3 GYHTOB H TPaHCHOPTHPOBaA-
HHS K XOJIOJIOHCIOJBb3YIOMeH YCTaHOBKE.

Houno#i XxoJ0Ja NMpUMEHSIOT NpH CyTOd-
HHX KOJeGaHHAX TeMmepaTrypH cBume 8—10°C.
Houblo, Korja TemrnepaTypa HapyXHOro BO3ZyXa
HHXE TeMiepaTypbl B [OMeLIEHHH, NPOBOXAT
YCHJIEHHOE BeHTHJHDOBAHHE NMOMEIlEHHSI C KpaT-
HOCThIO o6MeHa B Gosbpmux IgoMax okoso 30, -a
B ManHXx — 60 u maxe 100 o6bemoB g- wac. 3a
HO4b, TaKUM 00pa3oM, B CTPOHTEIBHHX KOHCTPYK-
UHAX H Me6ejH aKKYMYJHDyeTCS HOYHOH XAJOZ.
YTpoM, KOrja TeMmepaTypH CHapyXH H BHYTPH
IOMeIeHHs] BLIPABHUBAIOTCS,  BEHTHJIHAPOBaHMeE
NpPeKPamaioT i YMEeHbUIAOT NOCTYMJISHHE TENJIOTH
B IOMelIeHHEe € NOMOLIBIO MITOP, COJIHUE3AUMT-
HBIX yCTPOHCTB H Ap. OXJaXJAeHHe HOYHHM BO3-
LyXOM JaeT OILyTHMHIA 3(dekT raaBbIM o6pa-
30M B MaJIOTEIVIOHANDSIKEHHEIX MOMELIEeHHsX, B
YaCTHOCTH B JKHJBX. Pacno/ioxeHue BeHTHJATO-
POB NOJ/KHO OGecneyuTb Xopollee IPOBETPHBAHHUE
BCeX INOMelleHHH NPH MHHUMaJbHOM luyMe. B He-
6OJIbINHX ZOMaX BEHTHJATOPH ylo6Hee Bcero mo-
MellaTh Ha yepAake. Pacxonx 3/eKTpOISHEPruH Ha
pa6oty BeHTHAsiTOpoB B 8—10 pa3 memnbile 3a-
TpaT Ha paboTy XOJOAHIbHON MallMHBL

icmapuTeabHOE OXNaXHAeHHeE
NPUMEHAIOT B PalOHAX C CYXHM H.JKapKHM KJH-
MaToM, HMEIIHX QHEBHYK TEMIEpaTypy BO3AyXa
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Prc. VI—24. Hsobpaxenne B d, i-anarpaMMe
NIPOLIECCOB HCNIAPHTENLHOIO - OXJAXeHHA:

H~B—II, — npsimoe HCTapHTeJbHOE OXJaxkienue; H—
M—By—IT; — pByXcTyneH4aToe HCOapHTeNbHOE OXMaXKAe-
HHe; H — cocrosinMe HapyXHoro Bosayxa; Iy 8 [y~
COCTOSHHE BO3AyXa B NOMellleAHH; B, H B; — COCTOAHHE
BO3JyXa HA BXOJe B moMellienHe; M ~ cOCTOsHHE BO3LY-
Xa nocje CyXOro OXJaXIeHHs

10 BAAXHOMY TepMmoMeTpy He Bhme 20—22°C u
OTHOCHTEJBHYIO BJaxHocTh He Bhme 30%. 3ro
coorBeTcTByeT Kaumaty Cpegmedt Asun u IOxHO-
ro Kasaxcrara. CyllecTByloT XBe OCHOBHHE CXe-
MH HCIAPUTeNbHOrO oXxJaxaenus (puc. VI—24):
npAMoe ¢ axuMaGaTHHM  yBJaKHeHHEM BO3JyXa
6e3 u3MeHeHHA ero sHTajbnuA (AuEEA HB,);
JIBYXCTYNEHUaTOE C CYXHM OXJaxAeHHeM BO3ZRY-
xa no auHEH d=const u mocnexyomum apwabar-
HHM yBaaxrAenHeM (amuns HMB,). B ycrasos-
KaX ABYXCTYIEHYaTOro OXJaXJAEHHA MOHUKAITCH
HE TOJbKO TeMmepaTypa, KakK B MepBOM CJyuae,
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HO H SHTaJpOHS BO3Zyxa. [IpaMoe HCHAPHTEABHOS
OXJlaXAEHHE OCYUIECTBJSIOT B (GOPCYHOUHHX K-
Mepax npu aamabaTHHeCKOM pexX#uMe X paboThl,
T. €, Ha PEUHPKYJNANUOHHOA BOAE.

KouauunoHep ABYXCTYNEHYaTOr0 HCHAPHTEb-
HOro OXJaXJeHH MOXHo cofpaTh M3 CTaHAAPT-
HHX  CeKO#fi  (OPCYHOUHHX  KOHIHIHOHEPOB
(puc. VI—25), HCnoAb30BAB OJHH H3 HHX B Ka-
9ecTBe IpajHPHH HJisi OTBOAZ TENJIOTH OT BO3JAY-
Xa B NOBEPXHOCTHOM BO3AYyXOOXJaIuTeJe.

Cop6eHTH B YCTaHOBKaX KOHAHIHOHHDPO-
BaHHA BO3JYyXa NPHMEHAIOT IJIABHHM 06pa3oM B
BHJe XHAKHX a6COPGEHTOB (XJOPHCTHHA KajbLaf
" XAopHCTHA Jutni)., Cyxue aacopGeHTH (CHJH-
Karejib M Ap.) NPHMEHSIOT MPEHMYILIECTBEHHO A/
ray6oKoro ocyileHHsi Bos3ayxa. IlpuHuunuaibHas
CXeMa YCTAaHOBKH KOHAHMHMOHHDOBAHHA BO3AYXa C
a6copGentoM nokasasa Ha puc. VI—26. Tam xe
H306paxeH B d—i-fHarpamme npouecc ee pabo-
TH. Bo3lyx ocyIlalT myTeM OpOINEHHs ero pact-
Bopom abcopbeHTa B ocywrHTede I, BHIOAHCHHOM
B BHXe (OPCYHOUYHOH HJIH OPOCHTEJNbHOH KaMmepsl
¢ Hacaakoft. Tensota aGcop6UMH BAarR H3 BO3-
HAyXa OTBOZHTCA OT abGcop6Gepa B TemI0OGMEHHM-
Ke 2 BOJOA OGHYHO OT CIEHHaJbHOA TpagHpHH,
pexe H3 BONONPOBOJAA HJHM apTe3HAHCKOA CKBa-
XHHH, Yactb aGcopbenTa OTBOAMTCA 4epe3 pere-
HEPATHBHHA TeN/IOOGMEHHHK 3 B KHNATHJbHHK 4,
The H3 HEro BHNApHBaercs BJara, abcop6HpoBan-
Hasi IpPA OCYIIEHHH BO3JyXa, H BOCCTaHaBJHBAET-
ca  HeoOXoiuMasi KOHIeHTpamusi  aGcopGedra.
[locne ocymenHs BO3ZyX aZHaGaTHUeCKH YBJAXK-

Puc. V1—25. Konag-
HUOHEp ABYXCTYIeHua-
TOr0  HCIapATEJbHOro
oxJaXKAeHHsd, cobpan-
HBIi H3 THMNOBHX CeK-

24
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IV AVXVISNTAN

TARRER

bosdyx

UHA HeHTPaJbHbX Gop-

CYHOYHRIX KOHAHUHO-
HEpPOB:

1 — BO3AYLIHBLIA KAanaH; 2,
8 — ceKUHH PHALTPOB; 3 —

OOBEPXHOCTHLIA  BO3ZYXO-

0XJIaAHTeJNb; 4 — dopcey-

Hoaj¥he

= i,
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HouHas KaMepa ajgmnabar-
HOTO YyBJaXKHeHHA; 5§, 9 —
BEHTHJIATOPHHIE CEKIIHH;
6 — dopcyHouHan kKamepa-
rpasapHs; 7 — BonsHof
Hacoc




~

Kowduyuorupyemoe
nOMEWENUE
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Puc. VI—26. [IpurnunnanbpHas cxeMa YCTaHOBKH
KOH/AHI[HOHKPOBaHHs BO3LyXa C abcopOeHTaMH:

a — gsobpaxenne npouecca B d, i-nuarpamme; 6 — MpHH-
nEnHaAbHas cxema: ! — ocyWHTeJNbHas Kamepa; 2 — Ten-
N006GMERHHK OXJaXxeHus aGcopbGeRTa; 3 — pereHepaTHB-
HEIff TennooGMeHHHK; 4 — KHNATHJABHHK; § — KaMepa
afuaGaTHOTO YBJAaXXHEHAS; 6 — BEHTHAATOP; 7 — HAcOChHl
BoANW ® aGcopGenta; & — ofBo;molt kaHan (Gafnac);
H — uapyXubfi Bo3ayx; [I — Bo3LyX B HOMEUIEHHH;
cMech 19 8 H; ¥ — Bo3AyX mocie OCYIHTENbHOR KaMepH;
K — Bo3ayx mocfle YBAaKHHTeNbHOA KaMephl; B — Bo3-
ayx, molaBaeMHi B OOMeINeRHe] gy y— TeMmeparypa

00 BAaXXHOMY TepMOMeTpy B Touke V.

Haetcsd B (DOPCYHOUHOR MJIM OPOCHTEJ/IbHOH Kame-
pe 5 H moxaercs B MOMeILIEHHe BeHTHJAATOPOM 6.
C noMoubi0 pacTBOpPa XJOPHCTOrO JIHTHS MOXKHO
NOHH3HTh OTHOCHTEJILHYIO BJIaXKHOCTb BO3AyXa KO
15—25%, a c momoubio Gojee JelleBOro XJo-
pucToro Kajabuus — 10 45—50%.

ABTOHOMHBIE KOHAHILLHOHEPBI
B MEXAHHYECKHE OCYHHTEJIH
BO31YXA

ABTOHOMHEIM Ha3bLIBAIOT KOHAMLHOHEp, B cOC-
TaB KOTOPOrO BXOJHT  XOJOAM/JbHAs  MalunHa,
OG6LIYHO aBTOHOMHBIN KOHIHIHOHED OCYLIECTBJAsET
QYHKUHN OXJaXKJeHHs, OCYIUEHHS BO3AYXa H €ro
¢uabTpanuH. B OTAEJBHHX CAydasdX OH OCYLIeCT-
BJsieT YBJaXKHeHHe BO3[yXa H ero HharpeBaHue
[0 cXeMe TeNJIOBOIO HACOCa HJH C HOMOILLbIO BO3-
AyxoHarpepartesiefi (I/MEKTPHYECKHX, DapOBEIX H
Ip.). ABTOHOMHHE KOHAHUHOHEPH MOTYT GHTb MO-
HOOJIOYHBIMH, KOTZIa BCe HX 3JIEMEHTH CrpyNmHpO-
BaHB B OJHOM arperaTe, H pa3je/bHLIMH, KOTAa
4yacTb 9JeMEHTOB (O6HIYHO KOMIPECCOPHO-KOHJEeH-
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CaTOpHRHA arperat HJH KOHZEHCATOP BO3AYUIHOIQ
OXJIaXKJeHUs) Ppa3MellaeTcss BHE KOHAHUHOHHpYe-
Moro nomemneHns. IlogpaszensioT aBTOHOMHHe
KOHAHIHOHEPH Ha OGHTOBHe (KOMHaTHHE) C XO-
JIOZONPOH3BOAUTENLHOCTHIO 0 6 KBT M KOHIULH-
OHepH obllero HasHaueHHss — oT 7 Ao ~350 kBT.
B oco6yio rpynny. BHAEJAIOT aBTOHOMHHE KOH-
JHIHOHEDH CHEHaJbHOrO Ha3HAUeHHs — KpaHo-
BHe, JJs aBTO(YpProHOB, AJs XHPYPTHUECKHX Ofle-
PalHOHHKIX, CYROBhie, KEJEe3HOAOPOXKHHE H Ap.

PacueTHble XapakTepHCTHKH. X0J0AONPOH3BO-
JHTEJIbHOCTh ABTOHOMHOrO KOHJHIMOHEPA B CJY-
gae paboT €ro B pacyeTHOM NHKOBOM pexXHMe

Qf BCeria HHXKe XOJMOLONPOH3BOAHTEJHHOCTH
€ro X0J0xuAbHOR Mamunu  QfM.

G=Q"—(1—a) Nuy— N, , — AQ—Qsaz ,
(VI—13)

rae a— nons MOLIHOCTH KOMIpeccopa, nepena-
BaeMas C XOJIOAHJIbHHM areHTOM B BHJe 1elJIOTH
B KOHJEHCATOP BO3AYIUHOTO OXJaxAeHHS; Niw—
3JIEKTPHUECKas MOILHOCTb, MHOTPebaseMast KOM-
npeccopoM; Ns.m — 3J€KTPHUECKas  MOUIHOCTD,
norpeb/seMas BEHTHJISTOPOM BO3AYX0OXJAalHTe-
Js (ucnaputens); AQ —TemJONPHTOK uepe3 CTeH-
KH KOHJHLHOHEpa INpPH DaclOJIOXEeHHH ero BHe
KOHIHIHOHHPYEMOro NMOMeIUeHHs; Quaa — TEMJI0-
Ta, MOABOAHMAs K BO3AYXy B KaJloOpH(Qepe MpH
HCIOJIb30BaHHH CXEMH C MOJOrpeBOM (Hanpumep,
B TEXHOJIOTHUECKHX KOHAHUHOHepax). [lpw ox-
JaX<IeHHH KoMOpeccopa BOJOH, HapyXXHBIM BO3-
NyXOM, a TaKxe NPH YCTaHOBKe KOHIHIIOHepa
BHe KOHIHUHOHHPYEMOIO  NOMeNIEHHS BTOPOH
uleH ypasHeHHs (VI—13) craHOBATCS paBHHIM
HYJI0. )

3navenns KoadpHiHeHTa @ nNpHBeAEeHH Ha
puc. VI—27 nnst repMeTduHHX U 6eccaJbHHKOBHX
KOMIIPECCOPOB '€ XOJIOIHJbHHM areHToM R22 uan
R12. Mowsocts BeHTHIATOPa Nz.m B CpeaHeM

cocraBaser 4—8% QF'™. TensonpHTOK uepe3
)

CTeHKH KOHAHIHOHepa AQ CpaBHHTENBHO HeBe-
JHK H COCTaBJisieT NMPH XOPOLIeM HCMoJHeHHu l—
2% Qg"‘- Tensora, BHOCHMas KaJopaepoM
Qxan, MOXeT GHTL NOBOJBbHO Gosbumoi. Ee Be-
JIHUMHY DPACCUHTHIBAIOT IO KOHKPETHOMY Mpoleccy
o6paboTku Bo3nyxa. B aBTOHOMHHX KOM(OPTHHEIX
KOHIMIHOHEpPaX CXeMy C [OJOrpeBOM Bo3AyXa B
JleTHee BpeMsi OGBIYHO He NPUMEHSAIOT, H [LJ4 HHUX
Quan=0. [Togorpes Bo3ayxa HHOTAA OCYLLECTBJA-
[OT B OCeHHe-BECEHHHH NMEepHOA IJS MNpeoTBpa-
LICHHS MOBHUICHHS OTHOCHTEJIbHON BJIaXHOCTH
BO31yXa B NOMELICHUH.

Moumnocts, notpebiaseMasi KOHIHIHOHEPOM B
pexuMe oxJaxjeHuss Ny, NMpeBHINaeT MOLIHOCTb,
norpebasieMylo KOMIPECCOPOM  XOJOAHJbHON Ma-
wHHN N ™"

Ne=N ytVNoux, (VI=19)
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Pac. VI—27. Koadouunenr a=f(fo, tx) 418 repMetuudblx (a) u GeccaibHHKOBHX (6) KOMIIPECCO-

POB ¢ XOJOAHAbHBIM areHToM RI12 anam R22:

rie Ns.gx — S/GKTPHUECKAs MOIMHOCTb, NOTpPe6-
JifieMas BEHTHJATOPAMH BO3JYXOOXJAaAHTENA ~ H
KOHJIeHCaTOpa - (BO3JLYIUHONO OXJIaXKACHHS).

H3-32 notepb X0M0A0NPOH3BOAHTENLHOCTH H
OOBHIUENHS NOTpebasieMOfi MOUIHOCTH 3JeKTpHYe-
CKHA XOJOAH/bHHA KO3(OHIHEHT KOHAHIHOHEpPA
€ BCErja 3HaYATEJHHO MeHbIlle COOTBETCTBYOIIER
BEJIATHHH JUUIA XOJOJHABHOR MAIUAHL €x.u.

ex=Qf/ N, < ¢ eom

Ilns ueGonpiigx GHNTOBHX ABTOHOMHMHX KOH-
JHOHOHEPOB ¢ BO3AYWHHIM OXJaXKJIeHHEM KOH-
JAEHCATOPOB B BHIIYCKOM OXJaXKIEHHOTO BO3AyXa
6e3 BO3AYXOBOAOB HENOCPEACTBEHHO B HOMelle-
pHe ex=1,5-+2. [lpuMepHo TakHe Ke 3HaueHHs
ex HMeloT 6oslec KpynHHe aBTOHOMHHE KOHIWUH-
OHepH ofllero Ha3HadeHHA C BO3AYHIHHIM OXJaX-
JeHHeM KOHIEHCATOPOB H ¢ NOAauedl OXAaieH-
HOTO BO3JyXa 4Yepe3 BO3XAYXOBOAHM C HanopoM
300—400 Ila. B aBTOHOMHEIX KOHJAMIHOHEpaX C
BOAfHbIM OXJAAXKJACHAEM  KOHIGHCATOPOB fg=
=2,5+3 KoanuecTBO BJar#, CKOHAGHCHDPOBIHHON
A3 BO3JlyXa B BO3AYXOOXJAJHTeNe KOHIHIHOHE-
pa, Moxer ObiTb ONpEAEJEHO MO MPHBOAHMOMY
HHXKe YDaBHEHHIO AJA PacyeTa NPOH3BOJHTENbHO-
CTH MeXaHHYeCKHX OCyilnTesed.

Béabmylo gacTh BpemeHu npm HamGojee pac-
DPOCTPaHERHOM MeTOZAe PeryJHpOBaHHsS XOJOXO-
IpOM3BOANTE/BHOCTH MyTeM NycKa H OCTaHOBa
KOMIIpeccopa KOHEHOHOHep pafoTaeT NHKJWYHO,

B s10M cayuae

Qo = bQg5 (V1—-15)

rie Qo — nOTpeGHOCTL MOMELICHHA B XOJOZE,
&BT; b — xo3pouunent pabouero BpemeHH, pas-
HHA OTHOWEHHIO AJNHTEAbHOCTH HENpepuBHOX pa-
6OTH KOHAMIHOHepa K 06iled NPOAONKHTENHHOCH
TH OHKJA3 (pa6oTa MAIOC CTOAHKA).

VYpasnenne (VI—15) nocratogno  xopoulo
NOATBEpXKAaETCA HA mpakTHKe. OfHAKO ¢ yueToM

— NPHHYINHTEeNbHOE HBHXEHHE BO3AyXa Yy KOMIpeccopa; — — — — cBOOOJHOE [ BHXKEHHE BO34yXa

ocymraiomed cIoCOGHOCTH KOHAHIHOHEPAa 3aBHCH-
MOCTb . oJlyyaeTcs GoJee caoxHOH., OTHOUeEHHE
ocywiaiouel CrnoCOGHOCTH =~ KOHIMIMOHEPa MpH
UHKAHYHOR paboTe W,.n K Ocymamomed cnocob-
HOCTH [pPH HENpPepHBHOK paboTe Wo PE3KO yMeHb-
liaercs ¢ [OBHLIIEHHEM  YacTOTH L HKJAOB
(pac. VI—28). Mpuunnamn storo smeasoTCa Go-
Jiee BHICOKaR CpPelHss TeMIlepaTypa NOBEPXHOCTH
ODH OHKJAHYHON paboTe H HCHapeHHe BJary ¢
NOBEPXHOCTH B TedeHHe HepaGouell YacTH HHKJAA.

Ocymaromass cnocoGHOCTh aBTOHOMHOTG KOH-
IHOAOHEpPAa 33aBHCHT OT BHOGOpa NMJOTHOCTH Tem-
JIOBOTO NOTOKA 4epe3 HAPYXKHYIO TelJionepenarn-
IYI0 NOBEPXHOCTb BO3AYXOOXAaguteas gr. O6H-
HO 3Ty BENHYHHY NPHHHMMAIOT . paBHOA 400—

500 Br/u2
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Prc, VI—28. 3aBuciMocTs OTHOLeHHS ocyuraro-
IHX .CMOCOGHOCTeHl aBTOHOMHOrO KOHAMIHOHEpa

6.0

TPH NHMKJIHYHON B HempepwBHOM ' paGote

. o -
OT 9aCTOTH IHKJOB 2 AJ PasHHX KoathdHuueH-
TOB pabouero BpeMeHH b
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Puc. VI—29. IIpumepHas paBHOBecHas AHarpam-
Ma Qo—*%, aBTOHOMHOrO KOHZHUHOHEpa

TemnepaTypy MOBEPXHOCTH H CBSI3aHHYIO C Helt
TeMOepaTypy KHOEHHs. XOJOJWJbHOrO  areHta
MOXHO ONpPENENHTh [0 PABHOBECHOH JuarpaMme
Qu—?o, MOCTPOEHHOHA IS 3aJaHHOH KOMOGHHAIUH
KOMIIpeccopa, KOHJeHCcaTopa M HcmapHTeas (BO3-
JAYX0QOXJafuTeNs)., ‘

Ha nuarpaMMe AJst THOHYHOrO aBTOHOMHOTO
6GHTOBOro KOHAHHHOHepa (puc. VI—29) uanece-
HBl ONMBITHBE 3aBHCHMOCTH XOJIOZONPOH3BOJHUTENb-

HoctH KoMnpeccopa Q™ or Temmeparypm Ku-
nesus #, ANS DA3HHX TEMIEPATYP KOHAEHCALHH

tx (MMHUS «KOMIIpECCOP»), a TaKXKe XapaKTepHC-
THKa HCNapHTess, ONHCHBAaeMas ypaBHEHHeM

Q}™ = Gegafiamy (fn— to) = A (bx — bo),
(VI,—'16)

rae G — NpOM3BOAHTENBHOCTb KOHIHLHOHEPA IO
BO3MYXY, Kr/C, Cgn — TEIJIOEMKOCTb BJAXHOTO
Boaayxa, kIx/(kr-K); &z — Koadduunent sia-
rOBHIAJIEHUS; Mo — OOIHA KO3hOHIHEHT OXJIaXK-
nenusi; No=A!/(fx—*to); tn— Temmepatypa BO3-
nyxa B nomeutenuu, °C; 3geck Af — nOJOXIaK-
JieHHe BO3ayXa B Hcnapurede, °C.

VYpaBuene (VI—16) u3o6paxkaercs Ha

puc. VI—29 B Buze npsmofi (JMHMS <UCHAPH-

TeNb»), HAKJIOHEHHOX K ocu aGCUHCC NOJ, YIVIOM,
paBHbIM arctg A, H mpoxoxsllell gepes TOWKY Ha
3TOH OCH C TeMmepatypoit fy (Ha puc. VI—29
ty=25°C). XapaKTepHCTHKH MCIApHTEJd H KOM-
npeccopa npH tx=>50°C nepecexaiorca B TOuKe [
¢ koopaunatamMu Qo=8 kBT u {,=5°C.

Ilpn mepeMeHHOH XOJIOZONPOH3BOAHTENbHOCTH
TeMIepaTypHbIi HANop B KOHJeHCAaTOpe OyIeT
u3MeHsATbes, [l03TOMY JMHUS  XapaKTepHCTUKH
KOMIIPECCOPHO-KOH/IEHCATOPHOTO ~ arperata  MHpH
HAYaJbHON! TeMIEPaType BO3AYXa, OXJaxjaloile-
ro Koujeucatop, tyx (Ha puc. VI—29 fz=35°C)
6yZeT UMeTb  HaKJOH, MEHbIIHH, UeM JHHUS

ty=const. dra auHuA nszobpaxena Ha puc, VI—

29 nyskrapoM. Ha 5TOM e pUCYHKe RPOBEISHH
elle JBe XapaKTeDHCTHKH HCHAPHTENS: JHHHA
20—2 pna teMnepartypw nomeittenus 20°C u Jau-
HHA 256—3 AJid McnapHTesl ¢ YBeJHYEHHOR B moJ--
TOpa pasa moBepxHOCThIO. [lpeacraBienBast Ha
puc. VI—29 paBHOBecHas  jguarpaMma OdeHb
yAo6Ha I pacueTa H aHaJH3a paloTH KOHAH-
IHOHEPOB NPH PAa3JIHYHBIX YCJAOBHSX.

BuiToBbIE (KOMHATHhHE) aBTOHOMHbIE KOHJHLH-
OHepbl. BHTOBHE KOHAHIHOHEPH BHIIYCKAalOT mpe-
HMYHIECTBEHHO B MOHOGJIOYHOM HCIOJIHEHHH; pas-
JleIbHble KOHCTPYKIHH BCTPedYaloTCst CPaBHHTe/Ib-
HO pemko. Hanbosee craphiM THIOM OHTOBOTO
KOHIHIHOHepa SIBJSETCS NOJOKOHHHA (puc. VI—
30). BeaepctBue psiaa HegocTaTKoB  (GoJbLimit
YPOBeEb LIyMa, NOCTYIJIeHHe Tenaa OT KoMmpec-
Copa 4acTHYHO BHYTDb IOMelleHHs, 3aTPyHeHHS
¢ nojadye#i H OTBOLOM HapyXHOTo BO3AyXa JuIfi
OXJIax/IeHHs] KOHJeHcaTopa H Ap.) 3TOT THI AaB-
TOHOMHOIO KOHJHIMOHepa BCTpedaeTcsi KpaBime
PeIKO M TO NpPEHMYLIeCTBEHHO C BOISIHBIM OX-
JaxKIeHHeM KOHJeHcatopa (CyJOBHE KalOTH).
HanGosee pacnpocTpaHeHHHMH B HacTOsiIee Bpe-
MA  fBJISIOTCA OKOHHHE  KOHJHIHUOHEDPH (CM..
puc. VI—30). B HHX KOMIIPeCCOpPHO-KOHIEHCA-
TOPHBHIH (TemJbl) OTCeK BHICTaBJISIeTCS 32 OKHO,
Y4TO YMEHbIUAET IUyM B IOMELIEHHH H YJydilaeT
YCAOBHS OTBOJAA Temwia OT otceka. Mcnapurenbso-
BEHTHJAATOPHHA (XOJOXHBIA) OTCEK pacnoJiaraer-
csl BHYTPH KOHIHIHOHHPyeMoOro nomemnieHus. He-
JIOCTaTKH OKOHHHX KOHIHLIHOHEPOB: OTCYTCTBHE
JKEeCTKOH ONOpHI MPH KPeIJieHHH B OKOHHOH paMe,
yXyAllleHHe BHeliHero BHAa (acajoB 3JaHHE HJ3-
3a BHCTYNAKOMHX H3 OKOH KOHJAMIHOHEPOB,
YMeHbllIeHde CBeTOBOH MJIOMAAH OKHa.

BoJjlee cOBeplIeHHBIM B 3THX OTHOLIEHHAX #AB-
JsieTcsi BHYTPHCTEHHBIH KOHAMIMOHEP, YCTaHAaB-
JMBaeMblf B cTeHe noj okHOM (cMm. puc. VI—-
30). KOHCTPYKTHBHO OH aHaJOrHYeH OKOHHOMY.
B oTimnuse OT OKOHHOTO NOABOA BO3JAYXa K KOH-
JeHCaTopY, KaK H OTBOJ, ero, IPOH3BOJHTCS C Ha-
pyxHOrOo TOpla KoHAuunonepa. Kpome Toro,
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Puc. VI—30. Tunn aBTOHOMHHX OLITOBHIX KOH-
JHIIHOHEPOB:
1 — OKOHHBI; 2. — HOMOKOHHBIH; 3 — BHYTPHCTEHHBIH
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JJIHA BHYTPHCTEHHOTO KOHIHILHOHepa He GoJee
400—500 MM, 9TO COOTBeTCTBYET TOJIIHHE CTEHH
B 1,5—2 rupnuua.

3a py6exoM HEKOTOPOe pacnpocTpaHeHHe MoO-
JyuHJa MOXH(HKALHA OKOHHOTO KOHIHIHOHEpa—
[OJYOKOHHHA HJH NOPTATHBHHIA KOHAHIHOHEP,

INpy menbmed mupupe OH PacCUHTaH Ha ‘BCTPaH-
BaHHe B MOJOBHHY OKHa, T. €. B OJHY OKOHHYIO
CTBOPKY, C T€M, YTO6H COXPaHHTb BO3MOXKHOCTb
OTKPHBaTh GECIpensiTCTBEHHO BTOPYI0 OKOHHYIO
CTBOPKY.

B CCCP THIH H OCHOBHHe IapaMeTph GHTO-

Ta6aupga VI—25

OcrogHbie munst u napamemps QEMOHOMHWX Gbimoenx konduyuorepoe cepuu KB

HoMHHaibHas NPOH3BOAHTENLHOCTD Macca, kr
Tunopasmepsl KOHAHIHOHEPOB
7o BOSAYXY no x0- | no Tem- Maxcmg;m,ﬂax )
oxJIaxieHue, ocy- | TO Xe, MJIOC | 1o e, mo Ha-| Kr/fc | M3¥/u n:AB):’ .;x(og: ’ "ﬁzﬁnoc’;i":” KBl u | KB3
weHHe M GuABTpa- :g;ﬁ;;:ﬂ’r‘lg rpeB Bo3Ayxa pexkuMe oxaax- KB2
Qs BO3AYXa exemMe TemnyoBo- 9":;‘:3,‘,’,‘,‘3;"‘*' Aeuus®, KBr
ro Hacoca
KB1-0,25 — KBb3-0,25 0,083 250 1,16 1,16 0,75 54 56
KB1-0,315 — KB3-0,315 0,105 315 1,45 1,16 0,95 56 58
KB1-0,4 — KB3-0,4 0,133 400 1,8 1,8 1,05 60 62
KB1-0,5 KB2-0,5 KB3-0,5 0,167 500 2,32 1,8 1,3 65 67
KB1-0,63 KB2-0,63 Kb3-0,63 0,210 630 2,90 2,32 1,65 70 73
Kb!1-0,8 KB2-0,8 Kb3-0,8 0,267 800 3,656 2,9 1,90 90 93
KblI-1 KB2-1 KB3-1 0,333 1000 4,64 3,71 2,30 106 108
Kb1-1,25 Kb2-1,25 KBb3-1,25 0,417 1250 5,80 4,64 2,90 120 123

* XOJIOAOHPOHBBOAHTGJH:HOCTB H notpebasieMas MOUIHOCTb NMPHBEJEHH XJs CCAYOUHX NapaMeTpoB BO3ZyXa: B noMernie-

Bul: fy =27°C; ¢y = 0,5, u napymuoro: ‘u = 35° C;

PH = 0,4,

Ta6auua VI—26

Asmonomnbie Ouimossie KOHOUYUOKEPLL OMeYecmserHoz0 npoussodcmea

«JloHGacc» BK-1500 BK-
XapaKTepHCTHKE (K%l-(?,;ls-on ‘ (KBS-OA-OI) (Ksnl-(o,zgao?on
XosoRonpoU3BOAMT €NbHOCTh, KBT 1,86 1,74 2,91
INonaua Bosgyxa mpu uyacToTe BpallleHHs BeH IHWJA-
TopoB, M3/c (M3/u)
BHICOKOH 0,0875 (315) 0,111 (400) 0,175 (630)
HH3KOR - 0,089 (320) 0,139 (500)
XoJsoau/IbHEA areHT R22 R22 R22
IloTpebasieMass MOIHOCTBL, KBT He 6oaee 1,2 1,05 1,65
- [NoTpe6nsemuii Tok, A, He GoJee 6 5 8
TabaputHue pasMepn, MM
[UHpHHA 535 600 660
BBICOTA : 390 400 460
AJMHa (rayGHHa) - : 610 585 615
O6vem no raGapHTHHM pa3MepaM, M3 0,128 0,141 0,187
Macca, kr . 50 51 64
IMpubansutenbras naomanb XHA0K KOMHaTH, 06-
CJY>XHBaeMoH OJHHM KOHIHIHOHEPOM, M2 Jo 20 Jo 25 Jo 35
KoppekTHpOBaHHEIN yPOBEHb 3BYKOBOH MoIIHOC-
™, JIB-A 53* 58 60

* Bce KOHAHUMOHEpH PACCYHTAHH Ha MepeMeHHHA ofHodasHBA TOK gacrorofi 50 I'n, Hanpsixesued 220 B.

174



Prc. VI—31. ABTOHOMHHA OHTOBO# OKOHEHHA
kouguuuonep BK-1500:

1 — oceBoit BeHTHNATOP; 2 — 3JEKTPOABHTaTE/b BEHTHJA-
TOPOB; 3 — 3aCJOHKA MOJa4H HAapYXHOro BEHTHJALHOH-
HOTO Bo3AyXa; 4 — LeHTpOGEeXKHBIA BeHTHAATOP; 5 — HC-
napHTenb; 6 — BO3AYWHHA GHABTP; 7 — TENJOH30JNKPO-
BaHHAs Neperopojika; 8 — OMyJbT YAPaBACHHA; 9 — KanHa-
nsipuas Tpy6Gka; 10 — GHABTP-OCYLIHTENb XOJNOAHALHOTO
aredTa; I/ — oTAenHTeNb XKHAKOCTH; I2-— KoMIpeccop;
13 — KOHIEeHCaTODP

BHX ABTOHOMHAHX KOHAHIHOHEPOB perIaMeRTHpO-
BanH I'OCT 19455—74 (taba. VI—25). Texnn-
YecKas XapaKTEPHCTHKA OHTOBHX = aBTOHOMHLX
KOHIHIHOHEpOB, BHmyckaeMux B CCCP, mnpuse-
Jena B Ta6a. VI—26. CxeMa OHTOBOrO KOHAH-
unonepa BK-1500 mokasana wa puc. VI-31.
Bce coeannennss B GHTOBOM KOHJHIHOHEpE CBap-
ubie, Komnpeccop mopiireBofi repmernunuii. Xo-
JoJunbHEE areHT R22. B nocneanee Bpems Ha-
METHAIaCh TEHNEHNHS K 3aMeHe MOPUIHEBHIX rep-
METHYHHX KOMMNPECCOPOB repPMETHYHHMH POTANH-
OHHHMH ¢ wacToTofi Bpawenus 50 ¢=' (3000 o6/
MHH), YTO NO3BOJIHT YMEHBIUHTb MacCy H 06beM,
a TaKxe CHH3HTb YPOBEHb LIyMa,

ABTOHOMHble KOHAHLUHOHEPH 06llero HasHade-
Husl, TeXHHUeCKHe XapPaKTEPHCTHKH aBTOHOMHHX
KOHJRIHOHEPOB O6lIero HasHadeHHd NpHBeAeHH
B Tabn. VI—27.

Bce konzHnHoHepH OGOPYAYIOT . repMETHYHH-
MH HAR GeccaJbHHKOBHIMH KOMIIpECCOpaMH, paGo-
TalomumMe Ha R22,

B CCCP B nacrosimee BpeMsi BHIOYCKAIOT He-
KOTOPHE MOJENH aBTOHOMHHX KOHIHIHOHEDOB
ofulero HasHaueHHA. TexHHueckasd .XapakTepHc-
THK2 STHX KOHIWUHOHEPOB NpHBeAeHAa B TabJa.

Ta6auna VI—27

OcHo6HBlE MUNBL U NAPAMEMPY AEMOHOMHBX KOHOUYUOHEPos 06uyez0. Hasnaqenus cepuu KTA

THnopasMepsl Homuranbhas npou3BogHTENBHOCTH MakcemMaymHas [oT-’
' - pebasieMasi Mom-
110 BOSAyXY no xoJso- | mo rtemi.- HocTs, kBr*
¢ BOASIHBIM OXJaXJe- | ¢ BOSAYIUHBIM OXJaX- Ay*, kBt | Te, KBT
HHeM KOHJeHcaTopa JleHHeM KOHZeHcaTopa Kr/c M3/ ana KTAI | pna KTA2
KTAI-1,6 KTA2-1,6 0,53 1600 7,0 11,6 2,9 4,8
KTAl-2 KTA2-2 0,67 2000 9,3 14,5 4,1 6,8
KTAL-2,5 KTA2-2,5 0,83 2500 1,6 185 5,2 7,3
KTA1-3,15 KTA2-3,15 1,06 3150 14,5 23,2 6,1 9,6
KTAl-4 KTA2-4 1,33 4000 18,5 29,0 8,3 12,1
KTAL-5 KTA2-5 1,67 5000 23,2 36,5 10,4 14,5
KTA1-6,3 KTA2-6,3 2,10 6300 29,0 46,4 12,5 19,2
KTAl-8 KTA2-8 2,67 8000 36,5 58,0 16,6 22,3
KTAl-10 KTA2-10 3,33 10000 46,4 73,0 18,9 31,1
KTAL-12,5 KTA2-12,5 4,17 12500 58,0 92,8 25,1 34,0
KTAl-16 KTA2-16 5,3 16000 73,0 116 27,2 47.9
KTAI1-20 KTA2-20 6,7 20000 92,8 145 38,6 51,5
KTAI1-25 KTA2-25 8,3 25000 116 185 54,8 68,0
KTA1-31,5 — 10,5 31500 145 232 59,3 —
KTAI1-40 — 13,3 40000 185 290 75,9 -
KTA1-50 - 16,7 50000 232 365 88,9 -
KTA1-63 — 21.0 63000 290 464 120,0 —
KTA1-80 —_ 26,7 80000 365 580 150,0 —

* X0JI0A0NPOU3BOAHTENLHOCTD H NOTPEG/IsieMast MOIMHOCTb NPHBEAEHH ANA CJeAYIO IHX yCJOBAN: mapaMeTpsl BO3Ryxa B
nomeuteHul: fy =27 °C; ¢y =2.5; HapyxHoro BosAyxa: fy =35° C; ¢y =0, 4, TeMnepaTypa oxJaxAaomes Bogs 24° C
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Prc. VI—32. KomnonoBka THnuudoro mkaduoro

KOHIAHNHOHEpa o6L1ero Ha3HaYeHHs:

1 — BO3AyXOOXJAaAHTENb; 2 — BEHTHJATOP;
carop; 4 — KoMmpeccop

3 — KOHIleH-

VI—27 u VI—28, a xoMNOHOBKAa THIHYHOIO KOH-
JWIHOHepa mokas3aHa Ha puc. VI—32.
ABTOMAaTHYECKOE DEryJHpOBaHHE BJAXKHOCTH
BO3JyXa B KOHIHIHOHEPaX, IIOMEIIEHHHX B
taba. VI—28, orcyTcrByeT, KpoMe ABYX MOje-
aefi (KTA1-2,0-04 u KTA1-3,15-01). Bce xouau-
LHOHEPH BHLINOJHEHH B eIUHOM GJOKe B BH/IE
wKaga H HMEIOT BOAAHOE OXJaxXAeHHe KOHICH-
cartopa, 3a uckmouenueM KTA2-5-01, rae oxaax-
JeHHe KOHJeHcaTopa Bo3xymiHoe. OH COCTOHT H3
IBYX arperaroB, KOTOpPHeE MOIYT MOHTHPOBATBCS
pa3felbHO HJIH COEAHHATHCA B OJHH OJIOK.
ABTOHOMHBIE KOHJHLUHOHEDH  CHENHANLHOrO
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Puc. VI—33. VcraHoBKa KOHAHUHOHHPOBAHHA

Bo3nyxa YKB-2B s onepanHoHHBIX:

1 -~ ysen 3abopa Bo3ayXa; 2— Bo3AYWIHME 3aCJOHKH;
3 — QuabTp rpySoil 04HWCTKH BO3AYXa; 4 ~— 3JNEKTPONpPH-
BOA KaamnaHa; 5, 6 — c6Boauofl KaHan (6afinac); 7 e
TepMOperyaaTop; & — BEHTHAATOP; 9 — OYJAbT Yhpapies
aHst; 10 — 57eKTPOPHIBTP TOHKOH OUHCTKH BO3JyXa;
11 — TepMOperyaAaTop; 12 — peryjasiTop BHAXKHOCTH; [3 —
3JeKTpokaaopHdep; 14 — oTaeauTenb Baaru; 15 — Hcmas
pHTesb; 16 — GopcyHOUHRH yBJAaXMHHTENAL BO3AYXa; [7 —
goMnpeccop; I8 — Kouzeuncarop; /9 — pereHepaTHBHBIN
Ten1006MeHHHuK; 20 — (QUABTP-OCYIIATENb XOJOLHALHOrO
arenra; 2/ — BoAsiHOR KaJiopudep

HassaveHnsi. OTeyeCcTBEHHAS  MPOMBIILJIEHHOCTH
BHIYCKA€T aBTOHOMHEE KOHAHINOHEPH CHeUAalib-
HOro HasHaueHus (taba VI—29).

[as tponrueckux yeaoBuil  (£5=40-50°C)
npeaxasHavsen Konzumuonep KC-4,5B, mas rops-
YHX IEXOB C Temmepatypoi Ko 60°C — koHAMuu-
osep KCH-12B.

IlepeBHXKHBIE  HIaXTHHE  KOHAHIUOHEDH
KITII-40 u KIIII-90 ucnoas3yiotest Ads OXJax-
JIeHHS M OCYLIEHHS BO3JAyXa B IIAXTHHIX BhIpa-
6otkax. KoHAuUHOHepH NepeABHraloTCs MO UIaXT-
HOM KeJle3HOJOPOxKHOA KkoJee wxpuuof 600 win
900 mM. Konmunmonepm KIII-40 » KIIII-90
BHIIYCKAIOT ¢ MHEBMATHYECKHM MNPHBOJOM KOM-
npeccopa # BEHTHJIATOPA V1A B3DBIBOONACHHIX BH-
paGoTOK,

Kpanosmift konauumonep KTA1,0-4,1 npen-
HasHaueH [Ji OXJaxKJeHHd H OCylleHHd BO3lyXa
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B KaOHHaX KPaAOBIIMKOB HA MeTaJJIyPruvIecKux
3aBojax. TemmepaTypa OKpyXKaiollero BO3AyXa
Ao 60°C. Konguuuosep BHIYCKAalOT TaKXe B Ba-
puanrax KT1,0-4,2 (Ttpexdasunii TOK 60 [m,
415 B) a1 KT1,0—4,3 (nocTtosinmuii TOK, 220 B).
Bce BapHaHTH HMEIOT TPONHYECKOE HCIOJHEHHE.

Asto¢dypronnne kKonauuuonepn KT-4 B KT-9
OpefHa3HaYeHH I OXJaXKJAeHHS BO3JyXa B Ile-
PeJBHKHBIX aBTOMOGHJBHHX ¢yproHax, mnurae-

MBIX TPex(pasHbIM TOKOM, IIPH HapyXHOH Temge-
patype no 50°C. KonaunuoHepH pacCuHTanH Ipa
nepeBoske B HepaGoueM COCTOSIHMH Ha BHOpanu-
OHHHe Harpysku c¢ wyacroroii 20—25 I'm g0 2 g
H Ha yJaapHHe 10 4 g.

Jns TPaKTOPHHX KaOHH H aBTOMOGHJeER HH-
JHBHAYaJbHOTO IIOJIb30BAHHSl BHIYCKAOT TPH
MOJleJIH aBTOHOMHHIX KOHAHIHOHepoB: KT-0,3A-
0,1; KTA2-053-01 u KTA2-08T-01 (cM. pasgen

Omeuecmeennble asmoromuble KOHOU

A1 | fns ka6un Tpak-
JIETKO- “1opoB, sKCKaBa- ABTOdYproHHue KenesHopopoxuue
BbIX TOPOB H Jp.
aBTO-
XapaKTepHcTHKa MOGH-
neft, |KTA2-0,] KTA-2-
KT-0, Ksa-on osr-o1 | KT-4 [ KT-9 KX-25 K)K-251
3A-01
Xgnoaonpoasaonmem:ﬂocrb, 3,0 2,33* 3,7* 4,65* 10,5* 29,0 29,0
xBr
Ten0npou 3B0AHTEbHOCTE, — 1,26 6,0 — —_ —_ —_
KBT
Ilogaua Bosnyxa
Mm3/c 0,083 0,087 0,28 0,28 0,56 1,39 1,39
M3/q 300 315 1000 1000 2000 5000 5000
(CBOGOAHBIA HAMOp Ha BRIXOJE - — 150 — —_ — —
Bo3fyxa, Ila
XapaKTepHCTHKA TOKa ITocto- OpHo- 3-das-  3-¢as- 3-as- 3-dasumit, TTocTOAHARH,
AHHBIY, GdasHell, HBIR, 220,  HBIH, HBII, 380 B 100—135 B
12B 220B 380 B 380 B 380/220 B
MoitHocTh, moTpetisieMast B 3,44 1,62 3,7 3,2 7,6 13,3 13,4
eXHMe OXJIaXJeHds1, KBT
OIHOCTh yCTaHoBJeHHasd, 2,81 10,3 - - — —_
KBT
B TOM uHCJle
3JIGKTPOABHraTeNss KOMI- — — 1,8 — - — —
peccopa
SVIEKTPOABHraTe/il BeHTH- 0,14 — 0,8 - - — —
aaTopa
9JIeKTpoKaopudepa — 1,26 7,7 - - — —
9JIeK TpoHArpeBaTes —_ - - - - - —
YBJIAXKHUTENS .
XosnonHAbHEA areH? RI12 R22 R22 R12 R12 R12 R12
MapKka KOMITPeccopa K®,2,5 K-928AK or-2,8 ?21‘-2,8) QYBC-15 QY-15
WT.
OxsaxAeHHe KOHAEHCATOpa Bozpyluroe
Pacxop oxnaxpamouell cpean
Kr/c —_ — - — - - —_
M3/ —_ - — 2500 - — -
TaGapuTHble pa3MepH, MM
(B cko6kax /MaHH pasMephl
AT KOMIIOHOBOYHOTO BapH-
anta KTA2-08I-02 )
BHICOTA - 370 540(1440) 720 950 550/620/855***** 550/790/855**+++
HIHpHHA - 640 680(680) 675 1200 1155/760/855%*****  1155/820/1010*****
ray6usa (QJdHa) - 875 1510(540) 1055 1020 432/1200/1930%****  425/1730/1930***+*
Macca, Kr 36 90 295 190 970 . 1435
KoppekTHPOBaHHHA ypoBeHb —_ 70 — —_ 70%*** 96/97 —_—

SBYKOBO} MOILLHOCTH, AB:A

* Tlpu to == 5°C H # = 50°C.
** Tlpu to = 10°C B ty = 50°C, ty < 40°C.
*»* TIpn to = 5°C u #; = 45°C.

**** YpopeHb 3ByKa Ha PAacCTOSIHHH | M OT KOHZHUUOHepa, AB-A.

**k3t 1. uubpa — BO3QYXOOXJIAKHTENb; 2-5 — KOMIIPECCOPHHIA arperat; 3-1 —

KOHAEHCaTODHHY arpérar.
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«KonpunuonnpoBanHe BO3AyXa B aBTOGYCax H
aBTOMOGHANAXS).

YCTaHOBKH - KORAHUHOHUPOBAHHA BO3AyXa AJs
XHpypruueckux onepanuonsux YKB-1 8 YKB-2
HCTIONB3YIOTCA JAJIA KPYTJOrOIHYHOTO KOHAHLHO-
HEPOBaHHA BO34yXa B XHDYPrHYeCKHX oOnepauH-
OHHHX H NaJlaTax NOCJeoNepalHoOHHOro NpeGHBa-
gAs GoabHuX. Kaxknas ycraHoBKa BKJIO4aeT B

BO3AyXa, O/JOK ABETOMATHKH, y3€A AATUAKOB, 3JIEK-
TPHYECKMA (HIBTD AJSA OYHCTKM BO3AYyXa OT IH-
JIH, BHOPAMATENbHYIO  YCTaHOBKY: K QUILTDY
(puc. VI—33). Vcrauoska paGoTder no mpaMo-
TOYHOR cxeMe 6e3 pemHpKyJAsunH. B cBsizn ¢ no-
BHIUEHHHIMA TPeGOBaHHAMH K UHCTOTE BO3AyXa
NOMHMO siuefikoBoro ¢uabTpa B y3je 3a6opa Bo3-
JlyXa B HarHEeTaTeJIbHOM BO3AYXOBOAE MOCJE KOH-

KOMIVIEKT: mKadHON KOHAUUMOHEpP, y3en 3afopa  [OHIOHOHEPA  yCTaHaBJHBAETCA 3JeKTPHICCKUH
Ta6numa VI—29
YuoHepol CneyuanbrO20 HASHAYEHUS
Kpano- Jns ropausx ue- Ona B~
Waxware l;me Menanarckie XOB H TPOMHYECKHX 9HCH-
TeJIbHBIX
QEeHTpOoB
- -1,0- YKB-24, -
Kiun KIIL-90 KI1111-90M1 KTRL%] vke-1 | YRE2Y | KC-4,55 | Key-i25 | SKTAL25
46,5*** 105%** 105*** 8,65 14,0 5,25 15,7** 29,0
-_ -— - 17,45 19,8 6,0 — 15,0
1,67 3,33 3,33 0,28 0,25 0,555 0,69 0,83 1,75
6000 12000 12000 1000 900 2000 2500 3000 6300
— —_ - 245 160 200 - 245 300
IMaeBMa- 3«tasenit, TlneBMaTHUECKAN 3-das- 3-¢as- 3-¢as- 3-dpasze 3-dasuwit, 3-dase
THUeCKas 380 wsm 600 B SHEpras HLli, HHIi, HuIH, HHH, 380 B, HHIf,
sHeprusg 380 B 380/220 B 380/220 B 380,220 B 50480 I‘IJi lmm 380 B
» 415,
440 60 I'LL
14,7 33,0 33,0 4,1 10,0 11,5 5,5 10 12,5
- 5,15 8,9 11,3 9,2 7,2 27,0
-— 30,0 30,0 3,6 3,7 4,7 3,2 - 5,0
- b 0,6 c,8 1,0 - 3,0
— - - - 4,6 5,8 5,8 - 15,0
- - - - - — 4,0
R12 RI2 R12 R142 R12 R12 R142 R12 R22
DY 40 DY-40 20BBC-6T ROBBC4 2PBBCo 2BBC6 2PYBCI9 20¥YBCI12
Bogsanoe Bosaym- Beamsnoe Bosgym- Bospym- BensHee
Hoe HO®, HOe
BOAIHOE
3,33 6,95 6,95 —_ 0,42 0,33 —-— 0,68 1,8
12,6 25,0 25,0 3000 1,6 1,2 - 2,46 6,5
1600 1410/1410%%**** 1410/1410%***+ 1860 2100 1800 1615 1860 1860
920 (w1 900 (uam 1120)***+** 900 (usm 1150)****=* 690 1100 1200 852 1200 810
1120)  "900 (wmm 1150) 900 (asm 1150)
2525 1960/2485* +++** 1960/2485**++** 690 600 750 982 900 1200
2220 3300 3450 480 700 900 700 940 800
105**** 102 112 - - 35 9Qrre - 75"

—

4244+ UpcJMTENb — BOSLYXOOXJaKAAIONIHN arpepar! sHaMeHaTeN b — KOMIIDECCOPHO-KOHAEHCATOPHbIH arperar.

7%
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Pac, VI—34, CxemMa ¢peoHOBHX TpyGonpoBOZOB
TEIJIOHACOCHOTO ~ ABTOHOMHOTO  KOHJHIHOHepa
(mokasaHa paboTa B pexuMe OXJaXJAeHH:):

1 — HapyXHHA 3MeeBHK; 2 — oGpaTHBIl KJanaH ¢ AOMOJ-
HHTeNbHOR KamHAJAsSipHOR TPyOKoft; 3 — KanHJuspHas
TPy6Ka; 4 — KOMHpeccop; 5 — BHYTPEHHHN 3MeeBHK; 6 —
YeTHIPeXXOM0BOH DEeBepCHBHELIA MepekyiouaTensb

¢uapTp. Ycranobrky YKB-2 BrmyckaioT B JABYX
ucnoanenusix: YKB-2A ¢ konmencatopeM  BO3-
pywHoro oxJaxiennss u YKB-2B ¢ kounpencaro-
POM BORSIHOTO OXJI1aXKJEHHS.

Konanuuouep sl BHUHCIHTENBHBIX IEHTPOB
KTA1-6,3-9BM-01A cayxutr aJd OTBOZa Temnaa
or DBM.

TennoHacoCHble ABTOHOMHbIE KOHIUHHOHEPKI.
Hcrnonb3oBatne TENJOTH KOHIEHCALMH JJIs Ha-
rpeBaHHs NOMeIleHUA MO CXeMe TEeNmJIOBOTO Haco-
ca MPOM3BOJAAT B AaBTOHOMHBIX KOHAMIHOHEPAX
TpeMs1 PasJHYHBIMH MeTOAaMH.

1. TlocpexncTBOM BO3AYINHHIX KaHAJOB € Iie-
PEKJIOYAIOKHMHCA KJalmaHaMH KOHIEHCAaTop H
HCIapUTeNb MOTYT GBITb COeJUHEHB C HaPYXKdbIM
BO3XyXOM JHOO C BO3AYXOM mNOMellieHHs. B pe-
JKUMe OTOIJIEHHS KJAaNaH [MePeKJIoYanT TaKHM
o6pa3oM, 4TO Harperhifi BO3AyX IIOCJHe KOHjeH-
caTopa HanpaBJsiercs B nomelienne. [lpu stoM
HCIIapHTeNh KOHTAKTHPYET C HAPYXKHEIM  BO3MLY-
XOM :

uny, B HAacToslliee BPeMsl He MPHMEHSIOTCH, Tak
KaK XapaKTepU3yIOTCS YBeJHUEHHHIMH H TOBH-

Manbie KOMHaTHEIE KOHIHIHOHEPH!

Cpellune H KpYIHbE KOHAHIHOHEPH C BO3AYIIHEIM
KOHJIeHCaTopa

To ke, ¢ BOASHLIM OXJIaxKAeHHEM KOHJeHCaTopa

KOHAHHHOHBPH, NIOCTPOEHHBIE 10 3TOMY OpHH- -

[WeHHBIMBE rabdpHTaMHd, ROTEPAMH TERJIOTH H  XO-
JIOa M3-33 HEMJIOTHOCTH KJaNaHOB, a TaKXe [o-
BHILIEHHBIM DPacXOXOM SJIEKTPOSHEPrHH HA BeH-
THJATOPH.

2. TloBoporoM Ha 180° OKOHHOTO M BHYTPH-
CTEHHOTO KOHAMUHOHEPa TaK, YTO €ro KOHjeHca-
TOD MOXKeT HarpeBatb BO3JAyX B [OMELIEHHH.
Hcnapurésb B 3TOM cayuae OXJaxKAaeT Hapyx-
HbHA Bo3AyX. TakHe KOHZHUHOHEPH HHOTAA BH-
NyCKaloTCs Pas/IHYHBIMH (upMaMH 3a pyGexoM,
O/IHaKO 6OJILUIOrO PacNpOCTPaHEeHHS TOT THI He
NOJMY YU

3. [lepekmoYeHHeM MOTOKOB XOJORHABLHOIO
areHTa TaK, 4YTO [OCJe KOMIPECcopa XOJOAHJb-
HHA areHT MOCTyHaeT BO BHYTPEHHHH  3MeeBHK
(6bIBIIMA HCMapHTedb), a OTCACHBAETCH KOMI-
peccopoM H3 HADYXHOro 3MeeBHKAa (6biBlLIEro
konjencaropa). CxeMa ¢peoHOBHX TpyGOmpoBO-
JOB TakOro KOHJIMUHOHEpA MOKa3aHa Ha pHC.
VI—34. Tperuii Meton sBasieTcss HauGoJjee pac-
IPOCTPaHEHHbBIM.,

HcrounHKkOM TemaoTH [/  TelJIOHACOCHBIX
KOHAHIIHOHEPOB B GOJBbIIMHCTBE CJAyYaep SIBJNET-
csl HapyXHblii Bo3fyX. IlpuMeHenne BoAH iexe-
coo0pasHo Ha cynax (3abopTHasi BOja), B CTa-
IHOHAPHBIX YCTAHOBKAaX NPH HAJHYHH COpachiBae-
MBIX MPOH3BOJCTBEHHBIX BOJ C LOCTATOYHO BHICO-
KOH TeMneparypofi (>8--10°C), npu Hajuuuu
BOJIbl H3 apTe3HaHCKOrO HCTOYHHKA HJIM BOZOEMa,
PSIIOM PacnoJIOXKeHHOrO. P )

Pa6ota TenoHacOCHOro KOHAMLUHOHEPA C HC-
NOJIb30BaHHEM TEMJIOTH HapPYXKHOTO BO3AyXa OCY-
mecTBaseTcs OGbIYHO RO TeMmmepatypl ero 4—
5°C, uT0 mO3BOJIsieT HArpeBaTb MOMEIUEHHE BeC-
HOH H OCeHbIO, KOTla OTONHTEJNbHAS CHCTEMA -He
paGoTaeT, a TaKXe B MePHOLH KPaTKOBPEMEHIEX
JIETHHX MOXOJOJaHHHA. 3MMHee OTOIJIEHHE B KCK-
HHX pafiOHaX MOXHO OCYLIECTBJISTH C MOMOLIAIO

TEIJIOHACOCHBIX AaBTOHOMHHBX KOHIHIHNOHEPOB C
JONOJIHUTEJbHBIM HCTOYHHKOM Harpesa, oOOBITHO
JICKTPHYECKHM.

DnekTpruecknii Ko3d¢uUNHEHT npeobpasopa-
HHSl TEIJIOHACOCHOIO KOHIHIHOHepa

. p.S.K-—:.(aX_M—i—a)b—{—c:px_Mb-l—L‘,

(VI—13). b=Nyz.u/Nx;
# Nog cM. ypaBHeHus

TA€ a—CM. ypaBHeHHe
C-‘—‘Nn,n/NR; [Nx.ma Nx
(VI—13) u (VI—14);

€x.m~—9JIeKTPHYCCKHH  XOJIOOHJbHHA Ko3ddu-
UHEHT XOJOAUMBHOA MawkHEL, ¢ = Qg ¥/N_ =
Px.m — 3JEKTPHUECKHA Ko3(p¢HuHeHT mnpeobpaso-
BaHUsT XOJOAHJBHOR MallHHHI.

3nauennss KOI(QQHUHEHTOB b U ¢ npHBeleHH
HHIKE. . :

b c
0,85—0,92 0,03—0,05
oxJaxAeHHEM 0,66—0,8 0,08—0,12
0,88—0,92 0,08—0,12
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Puc, VI—35. Daekrpuueckne Ko3hdUIHEHTH

npeoépaaosaﬂuﬂ KOMIIpECCOPOB, paﬁOTalOI].lHX Ha
XOJIOANMBbHBIX aTeHTax R12 u R22:

1 —repmeTHuHble M GeccalbHHKOBHlE KoMmpeccopn (Qp
10 7 KBT) ¢ NpHHYAHTeNbHBIM O0GAYBaHHEM BO3AYXOM;
2 — 10 XKe, 6e3 o6AyBaHHA BO3JyXoM; 3 — GeccajbHHKO-
Bole KoMmapeccopbl (Qo=7+29 KBT) ¢ NPHHYAHTENbHHIM

O0LYBAHHEM BO3AYXOM; 4 — TO ke, 6e3 OGLYBaHHA BO3-
AyXoM -

3naueHHs1 @ MoryT GHITb NOJYYeHH H3 pHC.
VI—27, 3nHaueHust 5JeKTPHUECKOrO KO3>hdHUIHEH-
Ta npeo6pa3oBaHHsA Mx.m A8 PasAHYHBIX  KOMI-
peccopoB, MPHMEHSeMBIX B aBTOHOMEBIX KOHMH-
HHoHepax,— H3 puc. VI—35.

[IpuBUHD TeMNIOBOrO HACOCA NPHMCHSIOT TakK-
Xe I/ NOAOrpeBa BO3AYXa MOCHE OXJaXKACHHA
B He/iX MNOJACYIUMBAHHS moMelleHus. [lorpe6-
HOCTb B 9TOM BO3HHKAeT B YCTaHOBKaX KOMMOPT-
HOT0 KOHJUMUHOHHDOBAHHA  BO3AYyXa BeCHOH H
OCEHbIO, KOTJa TENJIOBJAXKHOCTHOE OTHOIICHHE B

NOMEIIIEHHH YMEHBLIAETCA H JeJlaeTCs HEeOOXOIH-

MBIM NpHMCHEHHE CXEMBI C MOAOTPEBOM.
CxeMa TeNJIOHACOCHOTO ABTOHOMHOrO

KOHIH-
HHOHEPa ¢ UNOAOIPEBOM BO3AyXa  T0OC/e OX-
Na¥IeHH s nokKasaHa Ha puc. VI-36.
[Tepekmouaromuit KJanaH 5  nepesoant

4acTb BHYTPEHHEro 3MeeBHKa Ha paboTy HaM B
KayecTBe HCIAPHTEeNs, HIH B KauecTBe 9acTH KOH-
nencaropa. Kaaman 7 mepexniodaer BCIO MaUIHHY
Ha TeNJIOHACOCHOE OTOIJIEHHE [0 TOMY e NpHH-
UHITY, 9TO noka3aH Ha phe VI—34.. Tlpn srom
Kianay 2 3aKpHBaeTcs M BKJOuaeTcss B paboTy
IIYHTHPYIOIIAST €r0 KamHaaspHas Tpy6ka. VYBe-
JIHYEBHe CONPOTHBJEHHS KanuIsAPHOA TPy6KH
He06X0JHMO BCJEACTBHE MNOHHIKEHHs TEMIEepaTy-
PBl KHIIeHHS B TENJIOHaCOCHOM LHKJE ¥ YMEeHLIIe-
HHSl MacCOBOTO PacxXofa LUHPKYJHPYIOLIEro XOJO-
JHJIbHOTO areHTa,

Mexanunueckue ocywurend Bosayxa., Temto-
HaCOCHHIMH aBTOHOMHEIMH KOHAMIHOHEPAMH € IO-
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Puc. VI—36. Cxema X00AHLHON MaIIMHH KOH-
JAHOHOHEPA C TEMJOBBIM HAacOCOM H peryJiHpoBa-
HHEM OTHOCHTEJLHOR BJIAXKHOCTH Bo3ayxa B fo-
MeEILleHHU:

1 — Hapy>XHEI 3MeeBUK; 2 — OOpaTHHI KNapjaH ¢ Kanua-
aspuoit TpyGkofi; 3 — KanuaaspHbie TPYOKH; 4 — KOM-

npeccop; 5 - TPEXXOAOBOfl pPEBEPCHBHBIA KJanad; 6 —
BHYTPEHHHA 3MeeBHK; 7 — YeThIPeXXOAOBOH peBEepCHBHEIA

KJanal
N 5
= Az
S 7
i " Cyprod
lgg B03tyx
Kondsnoam
173
Puc. VI—37. o

CxeMa MexaHH-
YEeCKOTrO OCYILH-
TeJs BO3AyXxa:

1 — BO3JyXOOX/NaAHTeNb HENOCPEJCTBEHHOrO oOXJaXkKje-
HHS; 2 — KOHIEHCAaTOp BO3AYUIHOIO OXJNaXAeHHus; 3 —
Kommpeccop; 4 — Apoccenupywinee ycrpofictBo (TPB
HJM KanuanspHas Tpy6ka); 5 — BeHTHAATOp; 6 — BJAAro-
cGopuuk. Tlox cxeMmoff nmokasan rpadHK H3MeHEHHS TeM-
nepaTypn ¥ BJarocofepaHuHs o6paGaThiBaeMOro BO3-
nyxa

JIe3HBIM HCIOJb30BaHHEM TEIJIOT KaK Ha CTOpOHe
BCaCchiBaHMAsl, TaK M Ha CTOPOHE HATHETaHHS fB-
JSIOTCS MeXaHWUYeCKHe OCYLIHTEJIH Bo3ayxa (pHC.
VI—37). Bosayx, nofaBaeMblii OCEBHM BeHTHJISA-
TOpOM, NPOXOJAHMT BHauajJe 4Yepe3 HCOApHTENb
(BO3IyX0OXJIafiNTeb), B KOTOPOM OH OXJaxnia-
eTcs M OCyluaercs, 4 3aTeM yepe3 KOHAEHCATOD,

‘B KOTOPDOM OH HarpesBaeTcd. CKOHﬂel'ICHPOB?lHHaﬁ

BJlara CTeKaeT BO BJIaroc6OPHUK, H3 KOTOPOro
NEpHOAMYECKH HJH HENpepblBHO yrajisercs, Me-
XaHHYeCKufl OCyMIHTeJb MpeACTaBJAeT CcOGOH ne-
peHocHoft arperaT. IlpuMeHenne MeXaHHIECKHX
ocyuuTesefi BHITOAHO NIPH CPABHHUTEIBLAO BLICOKHX
TeMnepaTypax Bo3Ayxa B momeiledunH (20--25°C,



Ho He mpxe 15°C) u He oueHt HH3KON OTHOCH-
TeNbHOR BNAXHOCTH BO3AyXa (Pn==0,35-+-0,40).
OcoGeHHO YAOGHH OHH A/ HPOCYLIKH CHPHX no-
MelleHHfi H AJA DOANEPIKAHHS YMEPEHHO IIOHH-
JKE€HHON OTHOCHTEJIBHOA BJAXKHOCTH BO3AyXa B
NMOMeIeHHAX, B KOTODHX KeJsateJeB HeGOJbIIOA
nojorpes. B nmoMellennsx 6e3 3HAYATSALHHX BH-
HeJieHHE BJIarH RPOH3BOJAHTEJNBHOCTb MeXaHHYe-
CKOTO OCYIINTEJNsi JOJIKHA COCTaBJATb NPHMEPHO
30 r/cyr Ha 1' M3 noMmeleHHs.

TTpoH3BOAHTENLHOCTD MEXaHHYECKOTO OCYLIH-
Teans Wo (B Kr/c), T. e. KONMYECTBO CKOHJEHCH-
poBaHHOX 33 eHHHLY BDEMEHH BJarH, MOACYMTHI-
BaIOT [0 yPaBHEHUIO

Vo= (Q/q) [E—1)/E],

rae Qo — XOJ0JONPOH3BOJAMTEJBHOCTD  KOMII-
peccopa, KBT; ¢ — KOJH4eCTBO TemJIOTH, OTBe-
JenHOA oT 1 Kr BjarH npH ee KOHIEHCALUH,
kJXK/Kr; DpH KOHAEHCAaUWH BJarA B BHAE DOCH
(TeMmepaTypa IOBEpPXHOCTH HCIApHTeds BHILe
0°C) ¢=2500 x[ix/kr, a B BHAe HHed— g@=
=2850 k{x/kr; & — KO3 dunHeHT BAAroBHIIafe-
HEA.

XapakTepHCTHKOA SKOHOMHYHOCTH MeXaHHYe-
CKOTrO OCYWIHTENsl CJYXKHT YCJAOBHHH  XOJOLH/b-
HB KO3 (QHIUHEHT OCYMIHTeNs €, PABHHA OTHO-
WeHHIO JOAH X0JIONONPOH3BOAHTEJNBHOCTH, 3aTpa-
4eHHOA Ha KOHJEHCAHMIO BJardH, K noTpeb/aseMoit
OCYHIHTE/JIeM JIEKTPHYECKOH MOILIHOCTH No.

Qlt— (/9]
eo = Na =

Te 8 ~— 9JIEKTPHUYECKHA XOJOMHJbHHA K03(du-
LUHEHT XOJOAHJAbHOR YCTaHOBKH ocyllHTeds (c
y4eTOM MOLIHOCTH, MOTPebasieMOl BEHTHJSTO-
pomM).

XosoxuibHbf K03((hUIUHEHT OCyMIHTeAs Kpo-
Me (paKTopOB, BAHAIOMHX Ha XOJOIUJBHHA KO3¢-
QHIHEHT & (TeMIepaTyph KOHAEHCAUHA H KH-
NeHHs), B CHJbHOH CTENEHH 3aBHCHT OT Ko3dhdu-
IMeHTa BJIATOBHINAJEHHS;

§ 1,0 1,5 2,0
€0/s 0 0,33 0,5 0,6 0,67

Takum 00pasoMm, B OGLIYHBIX  YCJOBHSAX 3
BCefl  XOJIOJONMPOM3BOAHTENbLHOCTH HA KOlijeHca-
LHYIO BJard TPATHTCA Ke 6oJee OXHOM TPETH HJIH
nosioBuHbl. Kpome oTsosa BJaarum s nomewenust
MeXaHHYECKHH OCyIIHTeN b A00aBJafeT B HEro cy-
Xyio TemaoTy Qcyx, NPONOPUHOHANBLHYIO PA3HOCTH
MEXIy MOJOTPeBOM BO3JyXa B KOHJEHCAaTOpe H
MOAOXJIaXK ACHHEM €ro B HCNapHTeJe:

Qeyx = Wog + No = Qg [ € — 1)/§] -+ Ns.

[Motpe6asiemyio MowHoCTs N3 BHUHCASIOT RO
ypasHerHio Ny=Qq/e,.
IIpOH3BOAHTENLHOCTL HEKOTODHX  MeXaHuye-

& [E—1)/E],

2,5 3,0
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Puc. VI—38. ITpoussoauTeabHOCTh 1O BJjare oTe-
YeCTBeHHHX MeXaHHYECKHX OCYLIHTe/eH BO3AyXxa
B 3aBHCHMOCTH OT TEMNEPATYPH TOUKH pPOCH:
1— MOB-5A; 2 — OBB-1,4

CKHX oCywHTeJei Bo3AyXa JAaHa Ha puc. VI—
38, a TexHHuUecKas XapaKTepUCTHKa — B Tabi.
VI—30.

Ta6nuna VI~30
Mexanuueckue ocywumeru 603dyxa

XapakTepHCTHKA OBB-1,4 MOB-5A
INpousBonurebHOCTD 1,3 5,0
no Baare W,, kr/u
(ta=25°C; ¢q=10,7;
ty = 19°C)

POH3BOAKTENLHOCTD
110 BO3AYXY
Kr/c 0,16 0,80
m3/u 500 2500
Xapakrepuctika Toka ORHogasHui, TpexdasHuil,
220 B 380 B
[NotpeGasiemass sow- 0,7—0,9 3,5
HOCTb, KBT
[aGapuTHhe pasmepsl,

T MM ‘
JUIHHA 774 1260
UIHPHHA 530 775
BHICOTa 550 550.

O6bem G ra6apATHEIM 0,226 0,537
pasmepam, M°
Macca, Kr 75 205
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KORAHUMOHHPOBAHHE BO3AYXA
B MPOMBIIMJIEHHBIX 3JAHHAX

B NPOMHHIICHHHX 3JaHHAX OCHOBHOE NpHMe-
HeHHe NOJYYHJIH LEHTPaJbHHE CHCTEMH KOHIH-
NMHOHHPOBAHMA  BO3AyXa: DeUUPKYJAUHOHHIE,
IPSMOTOYHBIE, OIHO30HA/IbHEBE H MHOTO30HAJbHHE.

Konpungoreps ycTaHABJIHBAlOT BHYTPH 06-
CJAYXKHBaeMHX 3JaHHH B MOABAJbHHX MOMEUIECHH-
AX, B LeXaxX WIM Ha TeXHHUYECKHX 9Taxax B MHO-
FOSTAXHHX 3aanuax. [Tomemrenns GoJbUIMX 00b-
€MOB MOTYT OGCHYXKHBATbCS HECKOJIbKAMH IIEHT-
pajbHHMH cucTeMamH. IIp  Kpyrioroausno #
KPYIVIOCYTOUHOH SKCIMTyaTalMH B ULEHTPaNbHHX
CHCTEMaX KOHAHIMOHHDOBaHHA BO3JyXa, COBMe-
HIEHHHIX C BO3AYLIHHM OTOIIEHUEM, CHIeNyeT yc-
TaHABJHBATb HE MEHee ABYX KOHAMLIHOHEPOB mpo-
H3BOMHTEIbHOCTBIO Mo 509 obuefi TPOU3BOAM-
TEJILHOCTH CHCTeMbl. EC/IH HECKOJILKO CHCTEM KOH-
JIHIMOHHPOBAHUSI BO3AyXa MpelHasHauYeHH [Js
HOJiEPXKAHHST NMPHMEPHO ONHHAKOBHX MmapaMer-
pOB BO3AyXa H KOHZHUAOHEPH pacloJOXKeHH
B6AM3M ApPYr OT Apyra, TO CJelyeT AJs LeJed
B3aHMO3aMEHSIEMOCTH NONapHO OOBefHHATh ITH
CHCTEMH IO MPUTOYHEIM H DEUHPKYJIAUMOHHHIM
BO3YXOBOLAM.

3a py6exoM B NOCHefHHE TOAH B MPOMBILI-
JieBHHX 3JaHHAX Bce OoJblliee PaclpoCTpaHeHHe
HOJyYaloT JAElleHTPaJH30BaHHHE, TaK HashBae-
MBle MOJYJbHEE CHCTEMH . KOHJHIYOHHPOBaHHI
Bosgyxa. OHH NPHMEHSIOTCA IMaBHHM 06pasoM
B OJHO3TaXKHHX MPOMBIIIJIEHHHX SHaHHAX H
QPeACTaBJASIOT COGOf IPYNNy OTAeJNbHHX KOHAH-
LHOHEPOB, YCTAHOBJAEHHHX Ha KpOBJE 3JaHHA
(TaK HasbBaeMble KpOBEJbHHE KOHIHLHOHEpHI),
fIpHueM KaXKIBH KOHIMIHOHED O0CIyXHBaeT He-
CKOJMILKO TNPOJIETOB 3AaHHs, CO3/laBas cBoeo6pas-
HHI KOHIHUHOHHPYEMHA MOAyJb. KoHIHIHOHEPH
MOHTHPYIOT Ha CHelHaNbHHX paMax, KOHCTPYK-
[HA KOTOPHX MO3BOJAET TMPOH3BECTH GHCTPHH
MOHTaX OGOPYNOBaHHS H OOeCHEUHTh HaJEXKHYI0

rRapomsaasnun mepexputus. flogasa b mex apa-
TOUHOro 4 8a60p (UpH HeOGAOARMOCTH) pelitp-
KyJSIHOHHEOrO BO3JyXa OCYHIECTBAAIOTCH Yepes
KOMOHHHPOBAHHHE I[PHTOYHO-BHTHXHHE aHeMO-
CTaTH HJH C MOMOHIBIO KOPOTKHX BO3LYXOBOXOB.

B MOAYJLHHX .CHCTEMAX NOJYYHAH PAaCIpOCT-
paHeHHe aBTOHOMHHE KOHAHIHOHEPH C repMerHd-
HHMH KOMMpeccopaMH H BO3LYIHHHMH KOHJeHCa-
TOpaMH, a TaKkXe HEaBTOHOMHHE KPOBEJbHHER
KOHnuuHOHepH (puc. VI—39). B 3uMHee Bpems B
9THX arperatax Ajisi HarpeBa BO3JyXa MOTYT GHiTb
HCTOJIb30BaHH Nap, ropsuas Boja, ras, HedTb
HJIH 3JIEKTPHIECTBO.

MozyabHEe CHCTeMH XapaKTepPH3YIOTCA TIHG-
KOCTBI0 H AMHAMHYHOCTHIO, 3aMeHa HJH YCTaHOB-
Ka JOHNOJHHTEIbHOTO 0GOPYROBaHHA He HapyluraeT
MPOH3BOJACTBEHHOTO IIpollecca: H He cBfisada C
GoJbIIMMH H3MEHEHHSIMH B CHCTEMe B OTJIHUME OT
IEeHTPaNbHHX YCTAHOBOK. MOHTaX KOHIHHHOHE-
POB OCYILECTBJISIETCS C NOMOLIBIO KPaHOB HJH
BeproJieToB. MoxysbHasa cucreMa Jierko ofecre-
quBaeT TpeGyeMbie DeXXHMH B OTAEJbHBLIX 30HAX,
MOCKOJBKY KaXAHHA arperat OOCTYXKHBAeT CBOIO
30HY. BHX0JA H3 CTPOs OXHOrO H3 KOHAHIMOHEPOB
He OKasHBaeT CYIIECTBEHHOTO BJHSANHA Ha mapa-
MEeTPH BO3AYIUHOA cpeAH B LeJOM NO 3XaHHIO.

HepgocratkaMun 9THX CHCTeM, BHI3SBaHHHMH
IVIaBEHIM 06pa30M HX HapyXHHM DacnoJOXEHH-
eM, SBJAIOTCA HeOGXOJHMOCTb H3OJALHH apMaTy-
pPH, mpHGOPOB H COefHHEHHA OT BO3AEHCTBHSA
OCaJKOB H INePeMEeHHHX TeMIepaTyp H CO3JAaHHA
NOAXOZOB K KaXXAOMY KOHAHUHOHEPY AJas obeay-
XKHBaHHA., DTO YCJOXKHAET SKCMJAyaTalHIO M 1o-
BHILIAET ee CTOHMOCTb.

Pa3HOBHIHOCTBIO® KPOBEJBHHX KOHZHLHOHE-
pOB SIBJAIOTCH Pa3jie/bHHE YCTAaHOBKH, Yy KOTO-
PBIX KOMIDPEeCCOPHO-KOHREHCATOPHBIA arperat HJu
BO3AYWIHHE KOHNEHCATOD CMOHTHDPOBaH Ha KPOB-
Jie, a BCE OCTaJbHHE €ro JEeMeHTH — B NHOMe-
IIeHHH HOJ NepeKPHITHEM Ha CHeLHaJbHOA II0-
maaKe.

bmm e [ [T
ey
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Puc. VI—39. KpoBenpHH KOHAHIHO-
Hep: .

1 — NpHTOYHO-BBITAXKHOR aHeMocTaT; 2 — ypo-
BeHb KPOBJH; 3 — KJaanaH 3a6opa HapyKHOro
Bo3Ayxa; 4 — OXJaAHTe/bHO-BEHTHJASTODHAS
CceKIMsl; & — cexnHs Harpeea; 6 -— KOMOpec-
COPHO-KOHIEHCATOPHAs CeKUMs; 7 — MNOALIHB-
HOA MOTOJIOK
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MopyabHas cneéTeMa € KPOBEJIbHBMH KOHIH-
LHOHEpaMH HMeeT NpeHMYIIeCTBa nepej APYrHMH
CHCTEMaMH KOHAUIMOHHPOBAHHA BO3/AyXa: HanGo-
Jiee HH3KYIO M€pBOHAYaJbHYI0 CTOHMOCTh H YKO-
pOueHHHe CPOKH MOHTaXa ¥ nycka. Kanurans-
Hble 3aTPaThl Ha MOXYJbHHE CHCTEMH C aBTOHOM-
HBIMH KDOBeJbHbIMH KOHAHIHOHepaMH Ha 25—
309% nHXe, a SKCIVIyaTaOHOHHBE — Ha 25% BH-
Ie, 4eM y CHCTEM C ILEHTPaJbHHMH KOHRHLHOHE-
pamu. Ilpu cpokax sckmayatauuu Gosee 10 jer
LeHTpaJbHble YCTAHOBKH SKOHOMHUYeCKH GoJee
BHIOJHH, OJHAaKO NepBOHaYaJbHaf HH3KAs CTOH-
MOCTb, THGKOCTH H JHHAMHYHOCTb MOZYJbHbLIX
CHCTEM J[eJaloT WX BO MHOTHX CJy4Yadx Ipeanoy-
THTEJbHEIMH.

KOHOHLUHOHHPOBAHHE BO3JYXA
B XOJIOOUJIbHBIX KAMEPAX

Jlns XpaHeHHs NHILEBHIX NMPOAYKTOB B XO0JO-
JUJIBHEIX KamMepax  ONTHMAJBHBIMH  SIBJASIOTCS
BO3MOXKHO G6oJiee HH3KHE TeMIEPaTypHl BO3AYXa.
Jas oxJlaxKIeHHBIX NPOJYKTOB Ipejes 34ech Ofn-
pele/isieTCsi ONACHOCTHIO NOAMOPaXUBaHUA, a s
MOpOXEeHEIX -—— BO3pacTaHHeM OGllell CTOUMOCTH
XpaHeHHs NpH 6oJee HH3KHX TeMIepaTypax.

OnTHMaJbHYI0O OTHOCHTENBHYIO  BJIaXIOCTh
BO3/yXa B KaMepax XpaHeHHs OXJIaXJEHHHIX npo-
JIYKTOB YCTaHaBJHBAIOT M0 MHEEMYMY
npu xpaHenun. O6nuHO oHa cocrasaser 0,756—
0,95. Ilpn xpaHeHHH MODOXEHHX NPOAYKTOB He
6blBaeT NOTEPh OT IVIECHEBEHHS H 5arHUBAaHHA,
MO3TOMY KeJaTeJbHa BO3MOXKHO (oJee BBICOKast
OTHOCHTE/bHAA BJIAXKHOCTb BO3LVXAa B Kamepe.

3HayeHHs TEMIEPATYD H OTHOCHTEJIbHBIX BJaXK-
HocTe#l BO3AyXa, NPUMEHSAEMbIX MPH XPaHEHBH OT-
JIeIbHbIX MHIIEBBIX NPOJAYKTOB, MPUBEJEHH B CO-
OTBETCTBYIOLIUX CIIPABOYHHKAX CEPUH <«XOJIOIH/b-
Has TeXHHKa».

BaaxxHocTHHIH, 6alaHC XOJOAUJABHOA KaMepsl
MOXeT ObiTb BhpaxKeH ypaBHeHHeM

Wo=W. + Wy Wy, (VI—-17)

rae Wi — KOJMYeCTBO BJIarW, ocefaimoliell €a mo-
BePXHOCTAX oOXJaxJAalowux npubopos;, Wy —
KOJHYECTBO BJIar#, BbLAEAseMOfi MNPOAYKTAMH;
Wy — KOJH9eCTBO BJiaru, HocTynamouleii B Kame-
Py IPH OTKPhIBaHHH JaBepedt; Wy — KOAHMUECTBO
BJIard, NOCTYyHalollell B KaMmepy OT YBJaKHUTENS.

BesuunHOfi BAAronpHTOKa MOPH  OTKPHIBAHHH
zBepefi Wy B KaMepax IJHTENbHOrO XPaHeHKS
MNPOAYKTOB MOXKHO NpeHeGpeub, TeM GoJjee 4YTO
TEIVIOBJIAXKHOCTHOE OTHOLIEHHEe Mpolecca MoAMe-
IIHBaHHsl Hapy»HOrO BO3AyXa GJA3KO K COOTBET-
CTByWOUlefi BeJHuHHe RJS Ipoiecca B BO3IYXO-
OXJIaIHTeNIe H KaMepe.

Ilo ypaBHenuwo [danpTona

Wo=Bofo(vwry —og), (VI—18)

noTEPD.

rae Po—KospduuneRT MaccooGMeHA HA NOBEPX-
HOCTH OXJaxcpalomHux npubopos, &r/(M2-c-Tia);
Fo —naomans HapyXHOW NOBEPXHOCTH OXJAaXK-
RAlOHAX NPHGOPOB, M’ @x — OTHOCHTeAbHaA
BJIaJXHOCTh BO3NyXa B Kamepe; py H p,—nap-
OMadbHble JaBJEHWA HACHINEHHOrO BOASIHOIO na-
pa NpH TeMHepaTypax KaMepH tx H HapyXHOH
MOBEPXHOCTH OXJaXJAaolux npubopos fo, Ila.

YpaBHeHHe MJIA KoJIHUECTBA BJard, BHIeAse-
MOl NIPOAYKTaMH,

Wg=nfn (P:, —“‘PRPK) =
=gy ,
1 4 (B/4)

rae Bz — ko3dpbuuHenT MaccoobMeHa MeXAY
NpoAYyKTaMu u Bo3gyxoM, Kr/(m2-c-Tla); Fp —

= BuFopx (VI=19)

IJIOMab HAPYXKHOA NOBEDXHOCTH NPOAYKTOB,
M2, py— mapuMaibHOR NaBJeHHE — HACHUIEHHOTO
BOJSIHOTO [1apa MIPH TeMIepaType NOBEPXHOCTH

npOAyKTOB i, Tla; A NPOAYKTOB, He BhLIEASIO-
UIAX TeNJOTY NPH XPaHeHHH, !y MOXKHO YCJOBHO
NPHHATh PABHOH TeMIepaType BJAXHOTO TEPMO-
MeTpa B BO3IyXe KaMepn; A — ncuxpomeTpHue-
ckuli ko3pouuuent, [1a/K;

A= (py— ewpy)/(tx — tw).  (VI—20)

IMcuxpoMeTpHyecKhli Ko3b(QHIHEHT 3aBHCHT OT
cpeaseli CKOPOCTH BO3JyXa B KaMepe — Aas Ga-
poMmerpHueckoro Habjiewns 100 x[la (750 mm

PT. CT.).
w, M/c 0,1 0,2 0,5 0,8 1,0 4,0
A, INa/K 133 99 78,5 73,5 71,7 66,7

B — xosdpunuent us ypaBHeHHs HH2{HOMA

AnnpOKCHMAIHH 3aBHCHUMOCTH Py = fo).
Py = a  bly. (Vi—21)
3navenus b B BHAe QYHKUHH OT fy:
ta, °C —20 —15 —10
b, Ma/K 10,0 15,3 23,3
tg, °C —5 0 + 5 +10
b, MMa/K 34,7 47,3 60,6 82,56

W3 ypasueuu#i (VI—I18) — (VI—21) wmoxHo,

‘npeHe6peras BeauunHo#t Wy, noayunTb BhIpaxe-

HHe IJ4d paBHOBeCHOﬁ OTHOCHTEJIbHOA BJIa*KHOCTH
BO3JyXa B KaMepe ¢Px:

_HA N4+ B/AT 9+ Wy

=TT L 1+ (BIA)] » (V1I-22)
BoFn . Po
H =3 3 = .
rae Bofo ¥ Pr
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Prc, VI—40. Tpaduueckoe H306paxeHue BIaXK-
HOCTHOro GanaHca XOJIOAHJALHON KaMepH

OueBuguo, yto npu Wy=0 u OTCYTCTBHH NpO-
aykroB B Kamepe (H=0) Qx.mma=qo, a UpH -OT-
CYTCTBHH OXJAaxzAeHHs (H=00) @x.marc=1l.

I'padygeckn BAaXHOCTHBIA GaJaHC XOJIOJUJIb-
HOR Kamepel mokasan Ha puc. VI—40. Touxka
nepeceueHus npsamux Juuui Wp u. W, O nosso-
JIeT YCTaHOBHTb PpaBHOBECHYIO OTHOCHTEJbHYIO
BJIAXKHOCTb Qx Ads caygas Wy=0. Ilpu Haamuynu
yBJaX(HeHHs OUEBHAHO CHHXKEHHe MOTepb BJarH

npoxykramn Beaexcrsie yeymku (W) < Wy), HO

TaKXe yBeJHYeHHe KOJIHYeCTBa BJIATH, ocexawoniet
B BHJe HHEsd Ha OXJaXAAKUHX NOBEPXHOCTAX

(Vi > W,). Hamenss KOIH4€CTBO Napa uAH BOAH,

NOJaBaeMHX B KaMeDy, MOXHO YCTAHOBHTb B Ka-
Mepe OTHOCHTEJBHYIO BJIAXKHOCTb BO3JyXa, paB-
HYIO ONTHMaJbHOH.

YpaBrerue (VI—I19), a Takxke ocHOBaHHOE
Ha HeM ypaBHeHue (VI—22) uMmelor cyllecTBeH-
Hble HEJOCTaTKH.

1. JlonyueHne 0 paBeHCTBE TeMIEpPaTypsl Io-
BEPXHOCTH. [IPOAYKTOB H TEMIlePaTypH BJIAXKHOTO
TepMOMeTpa BO3AyXa B IOMeLIeHHH (B YCJOBHSX
JJUTENLHOTO XPaHEHHs1) COPABEAJIMBO JHIUb IS
NPOLYKTOB, He BBIJENSIOIHX TEMJOTH  (MSicO,
maciso, peiba u Ap.). OHakKo ero Hesb3sd IUPAHH-
MaTh JJIS DPOAYKTOB, BBLAEJAIOIKX TEIJIOTY LPH
xpadenuu (pykrtH, oBomu). OHO HEmpUMEHHMO,
KOHEYHO, H JJIS1 NPOIECCOB OXJaxIeHH H 3aMo-
paxkMBaHUA NPOAYKTOB.

2. TlombiTKa YYecTb CJIOXKHBIE IIPOIECCH Jy-
qUCTOrO TellIoOOMeHa B IUTaGelle 3aBHCHMOCTHIO,
NPHrOZHOH JAJA IIApUKa BJIAXKHOTO TEPMOMETDA,
XOTd H 3HAYHTEJbHO  ympollaer ypaBHEHHe
(VI—19), HO BHOCHT B HEr0 HEKOTOPYI0 HETOY-
HOCTb. '

3. TlpupaBHHBaHHe napaMeTpoB BO3Ayxa B
uiraGenle ¥ B CBOGOJAHOM ofbeMe  KaMep:il B
OpHHLHNEe HeNPaBHJAbHO, XOTA H MOXeT OHTb
CKOPPEKTHPOBAHO BHIGOPOM Ha[JIEXKALIEro 3Ha-
uyeHust Koadoduuuenra maccoobmena Pi.

Bce »TH HEJOCTAaTKH  JAENAlOT  YPABHEHHS
(VI—19), (VI—22) u ocHOBaHHHI Ha HUX
puc. VI—40 noJesHbIMH JHIUb AJs KaueCTBEHHO-

rO avaju3a TenJio- H MaccoobMeHa g X0JIOJHJ]b-
HHIX KaMepax,

Bosee naoA0TBOPHEIM M yZOGHEIM . METOAOM
pacueTa BJAroBbLIZENEHHHA OT MNPOAYKTOB  SIBJSI-
€TCsl MPHPABHHBAHHE HX Ha OCHOBE YDABHEHUS
(VI—17) xoauuecTBY BiIarH, CKOHAEHCHPOBaHHOM
Ha MOBEPXHOCTH BO3LYXOOXJIQAHTENA HUJH OXJaX-
Jaouef 6arapen,

Wy =Wy = Qy/s, (VI—23)

rae Qp— XOJIOLONPOU3BOAHTENBHOCTb  BO3LYXO-
oxJafuTeNs, KBT; € — TENJNIOBJNAKHOCTHOE OTHO-
LieHHe Ipollecca OXJIaXKAeHHsi BO3LyXa B BO3AY-
XOOXJIalHTE e,

ITo usBecTHOMY 3aKOHY MPSIMOH JIHHHU

g = (ix —ix)/(dx — dx) =.
= (ix — o)/ (dx — dy) , (VI—24)

The ix H dx— COOTBETCTBEHHO SHTAJbHHs H BJa-
rocofepxaHne BO3LyXa B KaMepe (Ha BXOJe B
BO3AYX00XJaJUTeNb); ix U 3z — COOTBETCTBEHHO
SHTaJNbIHS W BJIATOCOJEpKaHHe BO3JyXa Ha BHI-
X0Jle M3 BO3AYXOOXJaanuTeNs; i H dy— COOTBET-
CTBEHHO SHTAJBLNHS H BJAroCoAepKaHHE HACHI-
L[eHHOTO BO3JyXa TeMNepaTypol, paBHOA TeMIie-
paType oxJax</Jaloulell NOBEPXHOCTH BO3LYXOOX-
JaATeNs.

TlpesnoxeHo TPakTOBATb BEJNHYHHY & KaK
TEIJIOBJIAXKHOCTHOE OTHOLUeHHe JHHHA @=const
NP4 AaHHOH TeMmepaTtype, 4TO CIpPaBelJHBO IpH
BHICOKHX 3HAUeHHSX OTHOCHTENbHOH BJAXKHOCTH
Bo3lyxa B Kamepe (9x==0,9).

IMomyyena sMnupuueckas ¢GopMyJaa Aad e,
OCHOBaHHAs Ha 3aKOHe NPAMON JIHHHH:

g9 = 2500 -}
At (270 + 1,07%,) (1,086 — 3,7-10~4g)
ox [1,086 +3,7 - 107% (Af —t )] At —1
(VI—25)

rie Af=ty—ly— pa3HOCTb TEMIEpaTyp MeXAY
BO3JyXOM B KaMepe M HapYKHOH NOBEPXHOCTBIO
BO3JYX0OX/IaAuTeNs; [x H (Px — COOTBETCTBEHHO
TeMIepaTypa U OTHOCHTeJbHAsi BJAXKHOCTb BO3-
JiyXa B KaMepe.

YpaBuenne (VI—25) mnpurogno ans fyx=0--
+—30°C; ¢x=0,7+1 npu cOGMIOAEHHN YC.I0BHSA
(tx—tpx) <At<15°C, rie  tp:x — TeEMnepartypa
TOYKH POCH BO3JAyXa B KaMepe.

3HaueHus &, MOJCYHTAHHBIE TIO YPaBHEHHIO
(VI—25) pns At=5°C, npuBefend Ha puc. VI—
41. U3 puc. VI—41 u ypasuenus (VI—25) cie-
AyeT, uTo 3HadeHHd Wn YMEHBUIAIOTCS C MOHMKE-
HHEM TeMNepaTypH BO3lyXa B KaMepe fx. OITo
COOTBETCTBYET  HPAKTHYECKHM  HaOJIIOAeHHSAM.
OueBHzHO Takxke, yTo 3HaueHuss Wy C moBbllre-
HHEM JaBJIeHHs BO3AyXa YMeHBINAKOTCH, TAK Kak
JIHHHSI HaCHILEHHS TPH 3TOM, MepeMeulasicb B 20-
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Puc. VI—41. 3aBucuMoctb &; OT fx MO ypaBHe-
o (VI—25) (Aft=5°C)

HY MEHBUIHX BJIarocojepxkaHuf, B d, i-LuarpaMme
npoxonut kpyue. M3 ypasuemna (VI—23) wmox-
HO clieJlaTh BHIBOJ O BJHSHHH TenJoBof Harpys-
‘KM BO3LyxooxJannTeas Q, ma Wy, ¥Menswias
Qo, XoT 6H myTeM YJAYYUICHHS TePMOH3OJSIHH
HOMEIICHHH, MOXHO CYINECTBEHHO CHH3HTh HOTe-
PH BJard NpOAYKTaMH.

Heo6xoauMocTh ‘B YBJaXXHEHHH Bo3lyXa 3a-
BHCHT OT COOTHOLIEHHS MEXIy TemJo- H BJaro-
BHIC/IEHHSIMH B KaMepe, BHIPaXaeMOI0 TemJso-
B/IAXXHOCTHHM OTHOMmIGHHEM KaMepH &g, XJ[X/Kr.

ex = Qu/Wx = (lx — ig)/(dx —dg)s

rie Qx— KOJIHUECTBO TEIUIOTH, HOCTynawulei B
KaMepy rJaBHHM 06pasoM uepe3 HapysHLE OF-
paxpenus; Wy -— KOJHYECTBO BJIarH, BHAEAfE-
MO B KaMepe IVIaBHHM 06Gpa3oM NPOAYKTaMH
(Wix—Wn); ix B dx — COOTBETCTBEHHO SHTAJBIHS
H BJIarocojJiepXKaHHe BO3ZyXa B KaMepe; iz H ds—
COOTBETCTBEHHO SHTAJbIHA H BJarocofepxaHue
BO3JyXa, IOAABaeMOro B Kamepy.

3HayeHHe g  XapaKTepH3yeT HAKJIOH B d,
i-IparpaMme JIMHHH Npolecca USMEHEHHS COCTOS-
HHS BO3lyXa B Kamepe. Takoi e XapaKTepucTH-
KOf 1A mpoHecca OXJaXKAeHHs BO3AyXa B BO3-
AYXOOXJMajHTeNle KOHAHLHOHEpPA SBJASETCA TENJo-
BJAXHOCTHOE  OTHOIIEHHe BO3AYX00XJ/alHTeNs
&9 — ypaBHerHe (VI—24).

Mso6paxenne B d, i-quarpaMme [poueccon

o~

, a d 0
Puc. VI—42, Hao6paxenne B d,i-gnarpamme
nponeccoB 06paGoOTKH BO3AYXa B KOHJHUIHOHEpE
XOJIOIIH.'IBHO]’I KaMephl:

a: K—X — oxaaxneHnHe BOSAyXa B BO3AYXOOXJNajHTene;
X—H — BarpeB Bosfyxa B Kanopudepe; H—B — NMoA0«
rpeB BOaAyXa B BeHTHAATope; B—K — mpomecc B KaMes
pe; O — cocTOsiHHe BO3AyXa Yy oOXJaxpaioued mosepXs
HocTH; 6: X—H — nmomorpeB BossyXa B BeHTHASATODE;
H—B — ypnaxHedHe Bo3fyxa napoM. OcrajbHble 060«
SHaYeHHs Te e, 9TO H Ha puc. VI—26, a, Koandecrna.
TennoTH (¢) B Bnarg (w) oGo3HadeHW ManbiMH GYKBa«
MH, TaK KaK OHH OTHeCeHH X 1 Kr Boalyxa

06paGoTKH BO3JAyXa B KOHIHIHOHepe AJA CJayda-
eB ex<8 H €x>>&y NPHBeleHo Ha puc. VI—42, a
u 6. OueBHAHO, 4TO JAJA TOro, YTOOH NOMAYYHTH
Touky B ¢ mapameTpamn, YIOBJETBODAIOUIHMH
TEeIJIOBOMY R BJIaXXHOCTHOMY G6aJjiancaM KaMepH,
B IEpBOM cJayYae HeOGXOAHMO TOAOrpeBaTh BO3-
AyX nocje BO3AYXOOXJaguTedsd, & BO BTOPOM—
yBJIaXHATb. TIONYUIHTD IKEN2EMYI0 OTHOCHTENb=
HYI0O BJaXHOCTb BO3ZyXa B KaMepe C NOMOLIBIO
JIHUIb OXHOrO BO3AYXOOXJaJAHTENs MOMHO TOJBKO
TOrAa, KOTAa ex=xgy. Takoe pPaBEHCTBO MOXET
GHTb TOJBKO CJAyYafiHHM, TaK KaK BeJHYHHA &g
He SBJSETCA NOCTOSHHON ¥ H3MeHseTCa B 3aBH-
CHMOCTH OT BPeMeHH rofa M 3arpy3kH KaMepH
NpoAyKTaMH. Beimunna €, HaoGopor, npH 3a-
JAHHOM HAYaJbHOM COCTOSIHHH BO3AyXa H3MeHd-
erca BecbMa MaJsio. Ilpomecc yBaaxHeHus mapoM,
BHOCSIIIHM B KaMepy TeJIOTY, PaBHYIO €ro KOJH-
ueCTBY, NOMHOXEHHOMY Ha 3HTaJblIHIO, MOKa3aH
Ha pEC. VI—42, 6. Ilpn yBnaxueHuun pa3GpH3-
rHBaeMofl BOZOA NPOIECC NpOTEKaeT [IPHMEPHO
[0 JIUHHH NMOCTOSTHHOM SHTAJbIHHA, TOTAa Gy=D0.
YpaBHenns TemJOBOrO W BJAaXHOCTHOro Ga-

JIAaHCOB BCel YCTAaHOBKH  KOHJABUHOHHPOBAHHSA
BO3Ayxa:
eg<g
Qo =Qx+ Qs+ Qx
Wy = W
eq > ¢
Q=Qx+ Qs+ Qy
Wo=Wyx+Wy

3nech Qs — TENJOTa, BEOCHMAs B KaMepy p CBf-
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Puc.' VI—43. [Tpu6ausnrebHble 35a9eHHS Temao-
BJIAXHOCTHHX OTHOIUEHHHA € M & B 3aBHCHMOCTH
OT TeMmepaTypd BO3JAyXa B Kamepe:

Y — 30Ha MOTPEGHOCTH B YBJaXKHEHHH;
TpeGHOCTH B OCYIIEHHH

IT —30n3 no-

Xo/00unshas  KoMEPD

| i

Puc. VI—44. CxemMa KOHAMIHOHepa -AJsl XOJO-
AWABHEIX KaMep:

1 — BO3LYXOOXJNaJHTeNb; .2 — BO3JlyXoHarpesarean (ka-
nopudep); 3 — BeHTHAATOP; 4 — yBAaXHuTenb; T — Tep-
moperyasarap; I' — Baaroperyasrtop (rarpocrar)

3d ¢ paborol BenTHNATOPa; Qm — TelIOTa, MOA-
BoAMMas K BO3JyXy B BO3AyXOHarpeparese;
Qy — TenJioTa, MOABOAHMAS K BO3LYXY B YBJaX-
HuTene (NIpH NAapoOBOM YBJAXKHEHHH, IPH BOJIs-
HOM — (y= .

TIpuMepHble 3HaYeHHS €x NpHBeJeHH Ha DHC.
V1—43. Ha s3tOoM Xe PHCYHKe HaHeCeHH OOMIY-
Hble 3HaueHns &, Kak BHAHO u3 puc. VI—43, B
KaMepax XpaHeHHs OXJIaXIeHHHX H 3aMOpOXeH-
HHX [POAYKTOB TpeGyercs, KaK INpPaBHJO, YB-
naxkHende, B Kamepax, TeMmepatypa KOTOPHIX
10—15°C- (cospeBaHue CHpa, XpaHeHHe GaHaHOB,
nepepa6oTka Msca Ha KOJGaCHHX 3aBOAAX H
Ip.), HaoGopor, Gojice 4acTO NPEMEHAIOT NOACY-
MIMBaHHe BO3JAyXa C IOMOLIBIO BO3XyXOHarpesa-
Tensi. KpyryioroguuHelfi KOHIMLHOHED JOJIKeH
OCYWIeCTBJAATH MO Mepe HaJOOHOCTH NOJOrpeB
a4 yBaaxaenue (puc. VI—44). 3umoft ans or-
BOMA BJIaTH B LENSX NMOJAEPKAHHSA ONTHMAJbHOH
OTHOCHTENbHOH BJIAXKHOCTH BO3AyXa B Kamepe
4aCcTO NYCKAWT B XOA XOJOAHJbHYI0 MaliHHY,
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H36eras nepeoxsaxKJieHHS BO3XYyXa NYTeM €ro
NoCNeAYIOero nojorpesa. Takoe HCIOJAb30BaHHE
XOJOAMJIbHHX MALIYH HeJb3fA MPH3HATE paluo-
HauabHEM. [IpH IJHTENbHHX CYpPOBHX 3HMax OT-
BOZ BJIarH H3 KaMepH MOXHO OCYyLIeCTBJATL Ha-
PYKHBIM BO3/yXOM.

Jns aBTOMaTH3amAH pEryJHPOBAaHAA BJIaX-
HOCTH BO3ZyXa B XOJOAUJBHHIX Kamepax, 06opy-
JIOBaHHHX y¥e aBTOMATHYECKHM peryJapoBaHueM
TeMOepaTtypH, OuJ paspaforaH HapOBOH yBAAXK-
HHTeNb BO3AyXa AYB npOH3BOJAHTENbHOCTLIO NO
napy no 20 xrfu, 9TO JMOCTATOYHO AJAA KamepHl
o6bemoM okoJo 1000 M3 Ilap u3 yBiaxsaTeNdA
BHIXOAUT meperpetiM npo 120°C (310 nosBoaser
u3bexaTh KOHICHCAUWH ero B TPyGONPOBOLAX).
Jns yMeHbmeHHss o6pa30oBaHHSI HAKHANH Tpeay-
CMOTpeHa MarHuTHas NPOTHBOHaKHNHas o6pa-
60TKa BOAH.

HepoctatkoM DNapoBHIX YBJAaXHHTeN2H AB-
JISETCS TOBLILIEHHBIA pacxXoJ] X0J0jJa Ha OTBOX
TenNIOTH, BHOCHMOM MapoM. YBJIaxHeHHe BO3AyXa
BOJOlt 6GoJiee NHEPCIEKTHBHO, OJHAKO B 3TOM
cayqae HeOGXONMMO MOHOXHCIEPCHOE DPachblIH-
BaHHe ee ¢ AHaMeTpoM Kanejdek 5—10 MkM, uTo
npefcTaBJasieT co60H JOBOJBHO TPYAHYIO 3aznauy.

KOHAHIUOHHPOBAHHE BO3AYXA
B MAMIEBOXW NMPOMBIINIEHHOCTH

Msachas npomuimnennoct. Ha coBpeMeHHHIX
MSACOKOMOHHATaX KOHAMIMOHHDOBaHHe BO3JiyXa
NPUMEHSIOT B CJEAYIOIHX NOMelleHHsaX Koubac-
HBIX 3aBOJIOB: pa3pyboyHOe, B KOTOPOM Tyily
pa3py6aloT Ha KYCKH; - 00BaJouHOE, B KOTOPOM
MSICO OTHEJSAIOT OT KOCTed; XKHUJIOBOYHOE, B KOTO-
pOM H3 Msca yJaJgl0T CYXOXHJHA; MaUIHHHBIH
3aJ1, B KOTOPOM MACO HM3MeJbyaloT § [epeMelHi-
BaloT, mpeBpaulasi ero B (apil; IINPHIOBOYHOE,
B KOTODOM 0GOJIOYKH HamoJIHAIOT (apiieM; cy-
LIMJILHOE, B KOTOPOM TPOH3BOAST CYIIKY KoJabac;
¢acoBouHOE, B KOTOPOM MNPOH3BOAAT moaydaGpu-
KaTH.

Bo Beex 3THX MOMeILEHHSIX HeOOXOAHMO HOJ-
JepXKHBAaTh CJAeAyIOIHe [apaMeTpnl BO3LyXa:
tn=12+1°C; @u=0,8+0,05 (B cymmikax KoJ-
6acnl n=0,750,05). KpartHocTh OGMeHa LHp-
KYJASIHOHHOTO BO3JyXa OGHYHO NMPHHHMAIOT pas-
Ho#t 10—20 o6bemoB B uac. Ilozmaua BeHTHNSA-
LNUOHHOFO BO3JyXa ONpelelseTcs CaHHTAaPHBIMH
HODMAaMH H YHCJOM OJHOBPeMEeHHO paGoTalcmux
Jojeh. - B moMeleHnst KONGACHHX CYILUHJIOK BeH-
THJASLUMOHHHEH BO3JYyX He mnojaercsi. B moMemenn-
AX pa3pyOkH, OOBaJKH H XKHJOBKH OOHUYHO pa-
6oTaeT MHOro JIOXeH, H HX TENJIOBBIAEJEHHA CO-
CTaBJAIOT BeChbMa CYHIECTBEHHYIO 4acTh B OOUieM
TeNJIONPHTOKE MOMelleH .

JI1si OpHEHTHPOBOYHOro pacdera noTpeGHOC-
TH B paGouyHX MOXHO PYKOBOJACTBOBATbCS CJely-
IOIIMMH AaHHHMH: :



Crapaun o6paboTKH
Msaca

Cpefnue  saTpaThl
TpyRa, vuen.-dHa 1 T
Kosa6acw

Pa3spy6ka Tym, ob6Banka B 13—I16

JKHJIOBKA Mfca

[Tocoa wmsca 1,9—2,3

IMpurotoBaetne ¢apiua 2,0—2,2

UlnpuueBanye ¢apiua 13,5—18,7

Tepmuueckas o6paGoTKa 2,6—4,8
HtToro 33—44

B MammuHOM 3aje 4 B MeyblleH CTeleHH B
IIPUIIOBOYHOM OTHEJEHHH OOJbLIOE  3HauySHHE
HMEIOT TemVIOBbLIeseHHss OT 06OpyAOBaHHS.

Pacxonx snexkrt-
pPOSHEPrHH Ha
1t msca, xBr-y/T

Ctalua o6paboTKn

Mfica

HsMesibuenne Msca Ha BoOJIY-

Kax

CeTKa C oTBepCTHsME 2—  4—5

3 MM

> » » 16—20mm 1,7—2,2
Hamenbuenne Msica B RYT-
Tepax

nepuofmgeckors geficr-  12—28

BUS

HerpepuIBHOrO JAeHCTBHA 6—12
[Tepememupande ¢apma B 2,6—2,6
(hapieMmeraakax,
IlnprueBanne ¢apma B 0,5—2,0
060J10UKY .

B 3Tu ZaHHBe HaJ0 BHECTH NONPaBKy Ha Ta-
sune Jbaa (9—19 kBr-9 Ha | T Qapma), KOTO-
pHii 06aBJSIIOT B KYTTEpH IS NpeAOTBPAlLeHH
ype3MepHOro B HHX IeperpeBa Msca.

Kos¢dunuenT ncnoib3oBanus 060pyAOBaHHS
MaluHHoro 3ajia B cpeaneM 0,65, a WINpHLOBOY-

Ta6aunmna VI—31

Hamernenue memnepamype (8 °C) oxnaxcdennozo

u ' naprozo (6 ckobrkax) MAca 8 npoyecce ezo

obpabomku .
Moporpes
TIpoueccw 06paGoTkn Hauanol Komen | '(1y" sy
Msica npo- DO* oy 18K IeHRe
uecca | umecca =)
Paspy6xa, o6Basika, 4(36) 8(30) -+4(—6)
XKHJIOBKa
Tocon 8(30) 4 —4(—26)
Hamenbuenne ga Boaykax 8 10 +4-2
W KyTiepax B MaIUHHHOM
3aje
Mlnpxuesanne 10 12 +2
Tepmuueckass ofpaGotka 12 40 +28
‘Cymka Kosbac 40 12 —28

Hoft — 0,25. TemuepaTypa Mmca B3MEHACTCH IPH

ero o6paboTke JLOBOJILHO 3HAYHTENLHO
(raba. VI—31).
TennoBnaxKHOCTHHE  OTHOLIEHHSI TPOLECCOB

H3MEHEHHs COCTOSIHHS BO3AyXa B MOMeIleHHAX
nepepaboTKn Msica B JeTHee BpeMs H3MeHSIOTCH
or 3500 mo 7000 x[x/kr, B KONGaCHHX CyLUIHJ-
Kax — paxe ot 1400—2700 x[x/xr. Ctoan Mas
JIbIe 3HAYEHHA €n NPHBOAAT K HeOGXOAUMOCTH
NPHMEHATh CXeMY KOHIHIHOHHPOBAHHS BO3AyXxa
C MoJAOrpeBOM, YTO MPHBOJHT K YBEJHUEHHIO NO-
TPeGHOH XOJI0[0NPOH3BOAHTENBHOCTH.,
OpHeRTHPOBOUYHBE yHeabHEE PacXOH XOJ0ja
Ha | m? poja momemieHid npuBeleHH B Ta6JL
V1—32. TIpn npOEeKTHPOBAHHH HX YTOYHAIOT.

Ta6auna VI—32

lpubausumensuste 3natenun ydeisroeo pacxoda
x0100a Ha 1 #M* naowaedu noie nomewenudi

Pacxozn xoJsiofa
Ha KOHIHIHO-

Pac zox xodq10-

Momemenne iaef;: ies ! ep ¢ yuerom
werusi, Br/m? | OKOrpesa Bo3-
nyxa, Br/m2

Paspy6ounoe, o6Ba- 80 180
JIOUHOE, HJIOBOYHOE
[oaroToBka WNHKA 60 105
MamunHuil 3an (nph- 80 120
rOTOBJEHHe (apiia)
npruoBouHoe 105 140
Cywnika Kosi6acH 75 160
SKcneumus 35 —

KonanunoHspOBanue BO3AYyXa Ha MSICOKOMGH~
HaTax OCYUIECTBJSIOT I[VIaBHHIM 006pasoM ¢ mo-
MOIIBIO CEKIHOHHBIX T'OPH30HTAJNbHBIX KOHIUIIHO-
HepoB THna KTIl. B ¢opcyHounsx kaMepax STHX -
KOHJMIHOHEPOB B JieTHee BPeMsi Pa3GpLI3rUBaeTCs
JefisHas Boja temneparypodt 2°C,

Kongnuuonepn tuna KTLL umeror GoJasiue
raGapuTel. [las pa3MelieHHss KOHAHLHOHEPOB He-
06X0AUMO TNOMelleHHe ¢ nJomajpio papHoll 10—
15% mnJjowazs KOHAHUHOHHPYEMBIX NOMELIeHHH.

YcraHoBKa KOHIZHUHOHHDPOBAaHHSA BO3AyXa §B-
JsieTcsl e[HHCTBEHHON YCTaHOBKOH C XJiaJOHOCH-
TeJeM BO BCEM COBDEMEHHOM MsicOKOMOHMHaTe.
OcHoBHasi XOJIOJHJbHAs YCTaHOBKa paboTaer no
6oJslee 3KOHOMHYHOR CXeMe HENOCPeJACTBEeHHOro
oxaaxjenus. Dojee uesecoo6pasHo B STHX Ciy-
yasix MPUMEHATh NOABeCHble KOMNAaKTHHE KOHIH-
UHOHEPH HEeNOCPEACTBEHHOTO OXJaXIAeHHd, pac-
nosaraeMee NpsSIMO B KOHJAHIHOHHDPYEMOM mOMe-
LIeHHH Ha MVIOLlaJKaX MOJ NOTOJKOM H He 3aHH-
Mawiige NPOH3BOACTBEHHYIO MJOLLALb.

Oas stoft wenn 6wl paspaboTaH TeXHOJIOTH-
yeckufi koHauuuonep tuna KTA-16 c memocpen-
CTBEHHHBIM OXJax<JeHHeM aMMHuakoM. Monepuusu-
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g%q l\g—45. TeXHOJIOrHUECKHI KOHIHIHOHED

1 — KaMepa (GHJIbTPOB; 2 — KaMepa CMEIIEHHS HAapYKHO-
ro H PEUHPKYJAANHOHHOIO BO3AyXa; § — BO3AYXOOXJajiH-
Tenab; 4 — kajdopudep; 5 — BeHTHASTOPHBIA arperar; 6 —
YBNaXHSAOIEe YCTPOACTBO; 7 — UIHT aBTOMAaTHYeCKOro
ynpaBieHHus

poBannbiit konpuunonep KTA-16, mMapka kotopo-
ro OTA-16 (puc. VI—45), paccuuras ma nof-
JlepxaHHe B NOMEILEHHH TeMmepaTypH BO3Ayxa
10—16°C u oTHOCHTeNbHOH BJaxHOCTH 0,7—
0,95. TexHuueckass XapaKTePHCTHKA KOHIHIHOHe-
pa OTA-16 npuBezeHa HHXKe,

Texnunueckas XapaKmepucmuxa mMexHOA02U4ecK020
xonOuyuonepa OTA-16

Xo/n00NpOU3BORHTELHOCTE, KBT* -80
TernJionpou3BOAHTEIBHOCTE  (MAKCH- 50
MasabHast), KBT
Ocyiuaiomasa cnoco6HOCTb, Kr/u
Tlonaua BozAyxa

Kr/c

M3/y
MoumsocTs 3/eKTpolBHraTess BeHTH- 7,5
astopa, KBt
TaGapuinbie pasvepn BosAyxoobpaba-
THIBAJOLLErO arperata (WIHTa Yynpas-

JCHHS), MM
BhicOTa H -1660(1000)
IIHPHHA 2100(850)
IauHa L 3775(333
O6rem no raGaputubiM pasmepam, m® 13,10,

Macca BosnyxooOpabatsiBatoliero ar- 2300 (220)
perata (IIMTa ynpaBjieHHs), Kr

* {lpu TeMOepaType Boszfyxa 8B Kamepe 12°C H BJaXKHOCTH
85%.

MoJiounass NpPOMBLINAEHHOCTh. B MojouHOR
HPOMBILIJIEHHOCTH TEXHOJOIHYECKOe KOHJAHIHOHH~

Ta6bauna VI—33

Onmumarbrsie napamempst 6030y Xa 8 KAMEPALX CO3PEBAHUN Chpa

IMpogosmxu-
Sran TeabHOCTS | Temneparypa, | OTHOCHTENbe
Brg, coipa co3peBamHs | 9Tana cospe- °C Has BJaX-
BaHHs, MeC HOCTB, %
TeepAHe CHpH
FonnanAckuil, KocTpoMCKo#, crensof 1 0,7—1 10—12 85-—90
I1 2—2,5 12—16 80—85
YTarucKEf 1 1—1,5 12—14 85—90
I1 2 10—12 88—90
Kaskasckufi I 0,7 14—16 85—87
11 3—6 12—14 80—85
Poccufickuit I 1 14—16 75—80
Il 2 10—12 85—90
Uennep | 0,3 12—15 80—85
I1 6—10 80—85
Iseitnapckuit I 1—1,5 22—25 92—94
11 6 11—12 90
CoBeTckHit 1 0,7—1 22—25 94--96
' ; I1 4 12—15 8587
Markue cuhpmn
Joporo6yssckuii, MeXbIHCKHH —_ — 11—14 90—95
Poxgop - - 6—38 90—95
CaMonpeccylomHuecs CHpPH
JlatBriickuil, BOJ/IKCKHIA 1 1 12—15 90—95
11 1 10—12 85—90
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poBaHAe BOSAYXa UPHMEHHACTCH IAaBHHM 0GpasoM
B KaMepax co3peBaHHa chpa. Kpome Toro, B ps-
Ze noMelueHnfi ¢ NOBHINEHHHMH TENJIO- H BJAro-
‘BhlJleIeHHAMH HeOOGXOAHMO KOM(GOPTHOE KOHAH-
LHOHHPOBAaHHE BO3AYXa C NeJbl0 obnerdeHds yc-
‘AOBHH W NOBHIUIEHHS NPOU3BOAHTENBHOCTH TPYyAa
pabounx.

CospeBanHe CHpa OGLIYHO OCYILECTBJAKT B
ZBa STanma NpH TeMNepaType K BJAaXHOCTH BO3-
JByXa, pasAHYHHX JJA Pa3HHX  COPTOB CHIpa
(raba. VI—33).

3a ‘mocnenHee BpeMsi BCe LIHPe MPHMEHSIOT
6GecKOpKOBOe cO3peBaHHe CHpa B YNAaKOBKe H3
nosuMepHOH nJienkd. [Ipm stoM Bo usbexaHnue
IOPYH [VIEHKH OTHOCHTEJIbHYIO BJa’XKHOCTb BO3-
AyXa B KaMepe PeKOMeHJyeTcs NOJNEPKHBATL He
Gosee 75—80%.

KpaTHocTb UMDKYJSLHH BO3AyXa B KaMepax

_ co3peBaHHs cHlpa paBHa 6—12 oGbeMaM B uac.
KpathocTh 06MeHa BO3AyXa (BEHTHJSIHH) COC-
TaBJseT s napaduHAPOBAHHLIX CHPOB 3 00be-
Ma B CYTKH, AJf Henapa®HHHPOBAHHBHIX —— H—
6, a Ana Msrkux cHpoB — 10 06bHEMOB B CYTKH.

TennoBaaXHOCTHOE OTHOLIEHHE B Kamepax CO-
8peBaHUs ex JeToM KoJjebaercs ot 4000 mo
7500 xJx/kr. OcoGeHHO HH3KHe 3HAUYEHHS &
NONYYaIOT NMPH PAacnoJIOXKEHHH KaMep B IOJBa-
Jax. Masbe 3HaueHHs TEMJIOBJAXHOCTHOIO OTHO-
LIeHHA NPHBOAAT K HEOGXOAMMOCTH MPHUMEHSITh
cxeMy 06paGoOTKH BO3ZyXa € NOACYLIMBAHIEM,
T. €. C NOAOTPeBOM €ro B KaJjopHubepe nocie

BO3flyXOOXAaAHTENA,  YBAaXHeHHe  Tpebyercs
JHAIWb OPA HeGONBLUIHX 3arpy3Kax KaMep ChipOM,
Bes paGorsl KoHAuHHOEEpa OTHOCHTENLHYK
BJ&XHOCT, BO3XyXa B KaMepe YCTaHaB/HBAIOT,
KAaK OpaBHJO, BHlle ONTHMAaJIbHOH, 9TQ JeJaer
HeOOXOAHMAEIM MOACYIIHBAHHKE €r0.

Jlns KOHAMIHOHHDOBaHHS BO3AyXa B Kame-
pax cospeBaHHs cHpa s 1980 r. 6num paspa6o-
TaHH MOJEPHH3HPOBAHHHE PACCOJbHHE TEXHOJO-
rHueckne  konpuuuonepu OTP-13 m OTP-7
(npexnge KTP-13 m KTP-7), a Takke aBTOHOM-
Hple (pecHoBHe  KOHAHLMOHepw CP9X2-1-0
(npexjge XM1-20) ¢ BOASHHM  OXJIaxKJICHHEM
KonJeHcaTopa u rpamupued # 1 CP9X2-1-0 ¢
BO3JyLIHKIM OXJIaXXJeHneM KoHJeHcaTopa. TexHH-
yecKasi XapakTepHCTHKAa 3THX KOHAHIHOHEPOB Aa-
Ha B Tabu. VI—34,-a o6mufi BuX KOHIHUHOHEpA
CP9X2-1-0—na puc. VI—46.

XpaneHue 3epHa M NMPOHU3BOACTBO XxjaeGa. Pab-
HOBeCHasi BJAXKHOCTb 3ePHA, KaK H BCAKOIO IHI-
POCKONHYHOTO NIPOAYKTA, 3aBUCHT OT OTHOCHTE.Ib-
HOH BJaXKHOCTH BO3JyXa. OSTa 3aBHCHMOCTb AJSA
pxu npu 20°C:

OrnccuresbHas Braxnoets 20 30 40 50

Bosiyxa, %
BaaxHocts 3epha, % 7,5 9 11 12
OTHOCHTeNIbHAA BJIaXHOCT 60 70 8 90

Bo3Lyxa, % .
Baaxuocts 3epHa, % 13,5 15 16,5 20

Ta6auna VI—34

Texnuueckasn XAPAKMEPUCTUKA MEeXHOA0SUHECKUX rcouéuuuonepos 044 Kamep CO3pesanus copa

XapakTepuctuka OTP-13 OTP-7 XM1-20 CP9x2-1-8
X0/10/10NPOH3BOLIMTENBHOCTD, KBT* 32 20 27 38
Tle3mlon POH3BOJHTENILHOCTD (MakcHMa/bHas) , 32 21 46 13,75
kBr
Ocywatomasi cnoco6HoCTb, KI/4, He MeHee 3 2 10 20
YBaaxHsIomas CHOCOGHOCTb, KI/4 12 10 — -
IMonaua, Bosfyxa

Kr/c 4,5 2,4 2,5 3,9
m8/u 13000 7000 9000 11200
YeraHoB/IeHHast MOIHOCTb 3/eKTpCABHIATENEH 7.5 5,5 6,0 7,5

BeHTHAATOpa, KBT
YcraHOB/IeHHAs MOLIHOCTD 3JeKTPoABHIraTe el —_ — 6,5 4,6
KoMmInpeccopa, KBT
T'a6apuTHuie pasvepui**, mm
BHICOTA 1690 1100 1900 1650
LIHPKHA 1680 1200 1700 1600
JJIHHA 3350 2700 1400 1675
O6veM 10 raGapHTHBHIM  pasMepam, M3 9,5 3,6 4,5 4,45
Macca, Kr 2000 1150 1400 1500

* Mpu Temneparype BO3AyXa s Kamepe 12°C H BJaBOCTH 85 %

o+
** [aGapuTHble pa3mepsl NyJbra ynpaBjieHHs 850 X 395 X 1000 mM; o6bem 0,335 3.
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Puc. VI—46., Texunoaoruueckuit xouguunorep CP9X2-1-0:

1 — kaMepa OGHABTPOB; 2 — BO3AYXOOXJNaNHTENb; § - SJMEKTPOKaJOpHDED;

6 — KoMmpeccop; 7 — KOHJEHCATOP

Tocae y6opkn ypoxkas  BJaXKHOCTb 3¢pHa
o6nuno paBHa npuMmepho 20%. Hus moJrocpou-
HOFO XpaHeHHS ero Hajo BHCYWHTh xo 12—13%,
9TO OCYLIECTBJSIETCS IPOJAYBaHHEM dYepe3 SepHo
noJorpetToro Bo3xyxa. TemmepaTypa sepHa BO
n3bexxaHHe NOTePH BCXOXKECTH He JOJMXKHA mpe-
BHIIaTh npH ' 3ToM 40—45°C. HMeercs mOMOXKH-
TeNbHEI ONMHT NPHMeHeHHS MHJsi CYIIKHM 3epHa
MEXaHHYeCKHX ocywHTesteli Bo3ayxa. Ilpoussoan-
Moe MMH NOHHXKEHHEe HadaJbHOrO BJAarocojepixa-
HHS BO3ZyXa 3HAUHTEJbHO YCKODSET MpoIecc.
B cayuae HeO6XOIMMOCTH MOXKHO XDaHHTb H
BJIaJRHOE 3€PHO, OJHAKO TPH STOM JOJIKHA GHTH
NOHHXKeHa TeMnepaTtypa xpaHeHus. Tak, Anis yc-
HelUHOrO XpaHeHHS 3epHa B TedeHHe roxa G.Ja-
FONPHATHH! CJeJyIOIIHEe TeMIEPaTyph:

Bnaxunocts sepua, % 14 15 16
Temnepatypa xpaneuus, °C 22,5 17,5 13,5
Braaxuoctb 3epha, % 17 18 19 20
Temneparypa xpanenns, °C 11,0 8,5 7,0 5,6

HickyccTBeHHOE OXJaXIEHHE NMPHUMEHSIOT Tak-
e N8 XpaHeHHsS CeMsiH, YTOGbl CUXPaHHTb HX
BCXOXeCTb Ha BHICOKOM ypoBHe. Tewmieparypa
XpaHeHHA B 3ToM cilydae paBHa 5—10°C. Oxaa-
"X [al0T 3epHO MPOJYBaHHeM Uepe3 Hero BO3AyXa
B kosmyectBe 3—5 M%/u Ha 1 M® o6bema szepHa.
JlJist 5TOro B XpaHuUJHINE 3aKAaABIBAIOT BO3LYII-
Hble KaHaJH ¢ OTBEPCTHAMH HJAH 6e3 HUKHeH
CTEHKH.

Co3zana KOMIJIEKCHasl CTallHOHapHas XOJo-
JHJbHAS YCTAHOBKA MHJs OXJaXAEHHA H MOJCY-
WHBaHAA CEMEHHOTO . SepHa «3epHO-500»., Ona
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4 — BEeHTHASTOP; 5 — MHT YyNpaBJCHASA;

paccunTaHa Ha oxJaxXenue 500 T sepHa B CyTKH
H COCTOHT H3 XOJOAMJbHOA MammHN XM-229YV-
200/2, paccospHOro 6aKa BMECTHMOCTBIO 15 M2,
miaeHoudHoR rpapupun KKT-100 (IAP) ® mectu
Bo3ayxooxJjafgnreneli B-150 namomageio paboued
noBepxHocTH nmo 150 M2 kaxami. Bosuyx, ox-
naxpeHuu#i 10 5°C, mojaercss IECTbIO BO3AYXO-
BOJaMH B KojudectBe 6)X6=36 krfc (105000 M3/
[9) npm nanope 3000 ITa. O6mas xoJoxonpon3-
BOJHTEJbHOCTh NPH TemnepaType paccosa 0°C
Qu=230 xBT. '

Paspa6oraHa TakXe NepeiBHXKHAsl YCTaHOBKa -
MEHbIIHX DPa3MepoB, PAaCCUHTAHHAS Ha OXJaxje-
nue 100 T 3epHa B CYTKH.

Jas KOHIMIHOHHPOBaHHS BO3AyXa B XJe6o-
NeKapHoOM TIPOH3BOJACTBE XOJOAHJIbHHIE MAIUIHHH
He NDHMEHAIOT, TaK KaK B 3TOM cJydae Heo6Xo-
JMMBl NOBHIICHHblE TEMIEPaTYPH H BJaXHOCTH
BO3JIyXa. )

Yaiinas npombiniiennocts. ITo cymecrBylomedt
TeXHOJIOTHH YaRHH JHCT nocje c6opa 3assandBa-
1or npu 40—46°C, [Tocne sroro oH mocrymaer B
poasiepHbI H (epMEHTaNHORHHWA LexH, TAe OCy-
IIeCTBJSIOTCS ero CKPyYHBaHAe M (epMeHTauus
NPH TeMmepaType BO3AyXa fn=22--24°C u oTHO-
CHTEJLHOH BJaXHOCTH ero @mn=0,95--0,98%.
ITocne atoro uafumf Juer cywar npu 85—95°C.
KoupuunonnpoBaHue BO3AyXa C HCNOJBb30BaHHEM
XOJIOAHJbHBIX MallHH NPHMEHSIOT B POJIJIEDHOM H
¢epMEeHTalHOHHOM 1€XAaX.

IlpensokeHO NPUMEHATH TENJIOTY, OTBOLHMYIO
OT KOHIEHCATOPOB STHX XOJOAHJIBbHHX MAaIlHH,
IJIs1 HarpeBaHHsi BO3JyXa B 3aBsIJIOYHOM 1eXe mo
cXeMe TEemJIOBOro Hacoca. DTO NpeAJIOXEHHE pea-



HeHHeM CTaHAapTHHX KoMmnpeccopoB. B aadenefi-
meM B 3THX leAsX Gha npEMeHeHa HeaseOTpOIN-
Has cmechb R12 m R142. Jlaa cyluxw 9as pexo-
MEHJAYETCSi HCNOJb30BAaTh TENJAOHACOCHYI YyCTa-
HOBKY, paboraioumyio Ha R142.

[Ipennoxkena HOBasi TEXHOJNOTHS H3rOTOBJIEHHSA
gepHOro GaHxoBOTo 4wasi, BKMO4YalUas B cebd:
3aMOpaXKHBaHHE 3€/JeHOro 4afiHOro JIMCTA NpH
—40+—50°C, pmedpocranuio - npy 40—45°C,
KPaTKOBPEMEHHOe  CKDYYHBaHHAe,  YCKOPEHHYIO
(epMEeHTALMIO U CYWIKY.

3aMmopaxuBaHHe YafHOTO JIHCTA W €ro XpaHe-
aue npu —20°C NO3BOJAIOT 3HAYHTENBHO CMAT-
YHTb Ce30HHOCTh UYafiHOrO NPOH3BOICTBA H PE3KO
NIOBHICHTb TOJOBYIO MPOH3BOAHTENALHOCTh YallHBIX
3aBof0B. [10 HOBOM TEXHOJOrHH KOHIHUAOHHPO-
BaHHe BO3AYXa OCTAeTCH B pOJJIepHOM H ¢ep-
MEHTallHOHHOM LE€XaxX C HCNOJb30BaHHEM TEMNJO0-
TH, NOJyyaeMo#l DO TeNJIOHAaCOCHOH cxeme B Iie-
Xe CYUIKH, a TaKXe NpH Aedpocrauyd JHCTa.

Tabaynas npombiunenHocts. Konpunuonupo-
BaHHe BO3JyXa C MPHMeHeHHeM XOJOAMJLHHX Ma-
UIHH HeOGXOJMMO AJis1 CymKH Tabaka u ero dep-
meHTauud. Cymwky TaGaka BO H3GexkaHHE MOTEPH
apoMaTa XeJjateabHo nposoauth npu 10°C. Ilo
TOR e OpUYMHE TeMIepatypa BO3RyXa npH
¢epMeHTauuH Tabaka He JOJMXKHA MPEBHILATH
20—25°C.

Ju30BaHo RHa I'yGekof qaﬁﬁgﬁ ¢abpuke ¢ npHMe-

KOHAHUHOHHPOBAHUE BO3JIYXA
B )KXHBOTHOBOJCTBE

CoBpeMeHHOe HHTEHCHBHOE JKMBOTHOBOJCTBO
H OTHUEBOACTBO OCHOBAHH HA COJEPXKAHHH CKOTA
H OTHI, B 3aKPHTHX NOMEIIEHHSX KPYIHBIX Me-
XaHH3UPOBAHHBIX OTKOPMOUHHIX NMYHKTOB IPH Tec-
HOM pasmenleHHH. IIpH 9TOM B JeTHee Mmaproe
BPeMs Pe3KO COKPALlaloTCs MNPHBEC KHBOTHBIX H
norpe6JeHHe HMH KOpMa. '
Ontumanbrofl siBAsieTcss Temmepatypa 15—17°C,
KauecTso cBHHOro Msica, onpelefisieMoe KUPHO-

Bepxnue npedeavt

CTbIO, M KOJHYECTBO NPOTEHHA TaKXKe CyIIEeCTBEH-
HO 3aBHCST OT TeMOepaTyphl BO3AYyXa, NPH XaKo#
BHPAIHBAAOCH JKHBOTHOE.

JlerycraunonHas OuUEHKa KayeCTBa MsCa CBH-
Aefl, BHpalleHHHX NPH  DAsHHX TEMIEpPaTypax
BO3JyXa, NpuBejieHa HHXKeE.

Temneparypa Bo3fyxa, NpH 3 5 10
KoTopofi BHIPALIHBAJIHCh

cBuHbY , °C

Uncao JerycraTopos, NpH- 40 50 80

cynuBmux [ Mecto, %

TemmepaTtypa BO3AyXa, NpH 15 20 25
KoTopo# BripaliHBaJ/InCh

cBuHBH, °C -

Yucso AErycraTopoB, HpH- 100 100 65
cymuBuEx [ mecto, %

[lo MHEHHIO CHEUHAaJHCTOB, NPOAYKTHBHOCTH
OTKOPMa XHWBOTHBIX B cpefHeM Ha 50—60% 3a-
BHCHT OT KOpMOB, Ha 209 — oT KadecTBa yxoza
u Ha 20—30% — oT mapaMeTpoB BO3AyXa B IO-
mentennd. IIPOAYKTHBHOCTB  MOJOYHOTO CKOTA
TaK¥Ke 3aBHCHT OT TeMIepaTypH BO3LyXa.

Temnepatypa Bosly- —I2 0 22 25 30 35
xa, ©
Yol Monoka, % 80 98 100 98 92 70

TakoBa e 3aBHCHMOCTb W AJAA SANEHOCKOC-
T ntal. [loBbllieHHble Temnepatypu (mo 35°C)
HYXHB TOJIBKO IJISi BHIPAIUBAHHA CaMbIX Ma-
JeHbKHX UMNAAT B Gpyaepe. Ilo mepe pocra
UBIMIAT TeMOepaTypa  MOMEIUeHHS HOCTeHeHHO
cHukaercss 1o 24°C.

B nomeilieHHs IJIS CONEePXKAHUS MOPOCAT HAZO
nogasath 70 M3/ cBexero Bosfyxa (Ha OAHY
CBHHOMATKy ¢ nopocsitamu), B 6poiijiepHble — 10
7,5 M3/4 Ba 1 Kr Macchl LBIJAT.

Brisep:kath HeoOXoQuMEBle mapaMeTphl BO3AY-
xa (ra6a. VI—35) JeroM MOXHO JIHIIL C HOMO-
IIbI0 XOJORHJMbHBIX MawgH. [ToJIHOE KOHAHLHONUH-
poBaHHe BO3AYXa MO NPSIMOTOYHOHA CHCTeMe, CBS-

Ta6nuna VI—35

napamempos 6030yxa

T TeMnepa'rXpa Omocwre.nbnz:ﬁ Jonycramas KoH- Sigﬁ;?a: i;exltix;g_
BO3ARyxa, °C | BiaXHOCTS, % uentpauus CO,, % “BOMMOe. M3/5
KopoBs 24 0,6—0,8 0,35 120
CBHHBH Maccoi .
Ao 45 kr 25 0,6—0,75 0,25—0,3 } 45+
cBuie 45 Kr 22 0,6—0,75 0,25—-0,3
[T ) 24 0,6—0,75 — 7—10

* Ha 100 kr maccw
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3aHHOE CO 3HAUYHTEJNbHHM DAacXOfOM XOJ0ja, B
GOJILUIHHCTBE CJy4aeB SKOHOMMYECKH He OmpaB-
npano. IlpumeHeHne peHHDKYJSLMH 3aTPYyAHSETCA
_KOppO3Heit ;ennonepenalomnx [OBEPXHOCTER aM-
MHAKOM, COAepkKalluMcst B Bosayxe. [loaTomy He-
KYCCTBEHHOE OXJaXK[IECHHe NDHMEHSIOT IJABHBIM
0o6pasoM B YCTPOACTBAX, MO3BOJSIOMIKX Pe3Ko
COKPATHTb PACXOJ XOJIOJA.

B noMelneHusx MJs OTKOpPMa CBHHEH npHMe-
HSIIOT CHCTeMY MeCTHOro 06jyBac NOJBOAOM BO3-
nyxa (17—60 M3/d) K rojoBe KaXOOro JKHBOT-
HOTO NpPH (PHKCHPOBAHHOM €ro MOJIOXEHHH; NpH
9TOM CKODOCTh [ABHIKEHHS BO3IyXa JOJIKHa COC-

TaBasath 0,5—1,5 M/c, a TemnmepaTypa ero HOJiXK-

Ha. 6biTb Ha 8—12°C HHXe TeMIepaTyphl
LLEHHS. )

Pacxon xonoza npH MecTHOM 0OOILyBaHHH CBH-
Hell B HECKOJIbKO Pa3 MeHblle, YeM [PH HOJHOM
KOHIMIHOHHPOBAHHE BO3JyXa BO BCeM NOMelle-
HUH.

noMe-

Tab6nrua VI—26
Tenao- u gaazoevideneHus KHCUBOMHBL

& Temneparypa nomeuenus, °C
" 10 25
Tpymms g | s lE 8%
HHBOTHEIX g § E §i E E ;‘%i
s g (8| g 8=
] Y% |Sw| §% | S«
= 82 |2 53 | &%
Boan Ha or- 400 1080 445 965 1110
KopMe 600 1315 540 1175 1350
800 1570 650 1400 1620
1000 1860 750 1650 1870
Teaku u 6uu- 120 370 150 330 370
KH ' 180 560 230 500 570
250 580 240 515 600
350 755 310 675 770
CeuHpH Ha 60 230 95 405 185
OTKOpMe 100 326 130 570 255
200 440 180 780 350
300 580 240 1020 470
OBun ¥ Ga- 40 134 55 163 68
paHbl 60 200 .80 245 100
80 230 95 285 120
100 255 105 315 130
Kypu 2—2,56 8 3 — 3,6
Tycn 6—38 12,6 10 — 12,0
Hnneiikn 6—8 6,4 4 — 5,0

TlepcnekTHBHO yCTPORCTBO OXJaXkjaeMblX MO-
JIOB B CBHHapHHKAaXx. JlafA 3TOro B GeTOHHBIH MOJ
3aKNa/bIBAIOT TPY6KH C UHPKYJHPYIOWEH B HHUX
X0n0AHO# Bojoi. TeMmmeparypa OBEPXHOCTH NOJa
Jo/KHAa mnoAdepxuBaTtbhes 18—22°C, 3umoil B

9TH Ke TPYOKH HOLAIOT OTEeINIeHHYIO Bogy. Pacxopn
xonona cocrasiaser 80—100 Br Ha oxHY CBUHBIO.
IIpu coxepaHHM KPYNHOrO POraToro CKoTa H
OTHI, HanGoJblllee pacnpocTpaHeHHe NOJYUHIH
pasuyHBle CHCTEMBl C aJxabaTHLIM YBJIAXHCHH-
eM HapyKHOTO Bo3ayxa 6e3 ero pelypKy/sAlLgH.

NPELUH3HOHHOE
KOHIHILHOHHPOBAHHE BO3IXYXA

B HeKOTOPHIX TEXHOJOTHYECKHX [pomeccax
TOYHOTO MalIHHOCTPOEHHS, NpPHGOPOCTPOeHUS H
OIITHYECKOTO NPOH3BOACTBa TpebyeTcsi BHICOKAs
TOYHOCTb MOAJepkKaHusl Temnepatyp ot 0,1 no
+0,01°C u Bouue. CucreMbl, KOTOpble OGeCHeuH-
BalOT TaKyl0 TOYHOCTb, HA3HIBAIOT NPEH3HOHHH-
MH.

B pasBHTHH TeXHHKH NPEUH3HOHHOTO KOHMH-
LHOHMPOBAHUS BO3AYyXa €CTh ABA HalpaBJieHHA.

IlepBoe — cosnaHHe CHCTEM IIPSIMOro JHeHiCT-
BHf, B KOTODHIX 06paGoTanHHbl (¢ 0GhigHOH TOY-
HOCTBIO NMOJJIePXKaHHs TeMIeparypH) BO3AyX fio-
JaloT B KOHAHUHOHHpYeMoe INOMeIlleHue, TIe ero
TeMiepatypa JOBOJAHTCS [0 3aJaHHOH H nojjep-
JXHBaeTcsl ¢ TpeGyeMOH NOBHIIEHHOR TOYHOCTHIO
C MOMOMWIBIO PEryJasATOpOB TEMIEPATYPH BHICOKOM
yyBctBHTeabHOCTH (PTBY). na storo Merona
XapakTepHLl GOJbINOH BO34yX006MeH B MoMelie-
HHH (30—40 o6neMoB B yac) K MaJble padoyue
pPa3HOCTH TeMIepaTyp.

Bropoe — mHcnosb3oBaHHe NPHHIMNA 3aTyXa-
HHSl TEeMNepaTypHBIX KoJIeOaHHH B OrpaxjeHHAX.
ITOT MeTOJ 3aKJIYaeTCs B TOM, UTO KOHIHUHO-
HHpyeMOe INOMellleHHE Dacrnosaralor B 60JbileM,
HADYXXHOM IOMelLleHHH, Orpaxjas OT Hero co
BCeX CTOPOH CHeLHaJ/bHOH CTeHKOH C ONpeneJeH-
HBIMH TeIUIOTEXHHYECKHMH CBOHCTBaMH. B napyx-
HOM NOMEeIIEeHHH C NOMOIIBI0 OOBIYHOA YCTaHOBKH
KOHIHIMOHHDOBAHHA BO3JyXa  NOAJEPKHBAIOT
Hy2KHYI0 TeMnepaTypy ¢ OOBLIYHBIMH KoOJeOaHHA-
MH ee *(0,25+-1)°C. TeMmnepatypHeie KoaeGa-
HHS, IPOXOJsl yepe3 CTeHKY B KOHIHIHOHMpPyeMoe
NOMelleHHe, 3aTyXaloT N0 3aJaHHOM BeJUYHHEl Ha
BHYTpPeHHell NOBePXHOCTH CTEHKH, a B CaMOM HO-
MeIlleHHH TeMnepaTtypa NOJAJEPXHBAeTCs ¢ HyX-
HOA MOBHIIUEHHOH TOUHOCTHIO. [IpH 3TOM mMOABUIK-
HOCTb BO3JyXa B KOHAHIHOHHPYEMOM MOMEIIEHHH
MHHHMaJbHAasl, DTH CHCTEMbI NpeXHAa3HAY2HH AJIA
TEXHOJIOTHYECKHX IIPOIeCCOB, HPOTEKaloIUX 6e3
TeMJIOBbIAeIeHHA U TpeOyIOLIHX OYeHb HH3KOH
noABHXKHOCTH Bo3jayxa (Menee 0,1 M/c). K Ta-
KHM HpolleccaM OTHOCSTCH AeJeHHe ILIKaJ, Hapes-
Ka AHODAaKUUOHHHX peIleTOK, HCCleXoBaHMe Of-
THYECKHX CHCTEM H JIP.

Bropoli BapHaHT 3TOro MeTOZAa 3aKJIOWacTCs
B TOM, U4TO TeMIepaTypHBIe KOJIeOAHHS, HMEIOLH-
ecsl B CaMOM KOHJIUIIMOHHPYEMOM IIOMEIUENUH,
3aTyXaloT HEMOCPeACTBEHHO B H3MepSeMBIX HJiH
HCCeLyeMHX o6bekTaXx. DTH CHCTEMM IpejHas-
HadeHH MJIsi TeXHOJIOTHYeCKHX I[IPOLECCOB, MpO-
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Puc. VI—47. Cxema npenH3sHOHHOrO KOHAHIHOHHPOBAHAA BO3JyXa NPIMOro ReACTBHSA:

! ~ cMeCHTeJIbHBle KJanaHhl; 2 — PEeMHPKYASIHOHHBEIA BEHTHAATOP; 3 — BO3AYIIHHEA (GHIBTD;

OOTONKH; & — BO3AYXOHarpepaTeNH-A0BOAYHKH;

4 — nepdOpHPOBAHHBIE

6 — NPATOYHBLIA BEHTHASTOD; 7 — BO3AYXOOXJaJHTe/lb; 8 — YBJAAXHH-

TeabHas KaMepa; 9 — KajopHdep mepeoro moiorpesa; I0 — BO3AYWIHBIE GHALTP; [/ — yTemjeHHbLI KJamaH

TEKAOIHX C HEKOTOPHIMH TEIVIOBHIEJNEHHAMH H
HOMYCKAIOmKX NOABHXKHOCTb  BO3AyXa OoJee
0,1 M/c (c6opka H IOCTHPOBKA NPEUM3HOHHBIX
npuﬁopoa CTaHKOB, (HHHIIHAA 06paboTKa HeKo-
TOPHIX JeTasel).

Cucrema NPENU3HOHHOTO KOH}IHIIHOHHPOB&HH?I -

npsAMoOro JeficTBHA H306paxeHa Ha puc. VI—A47.
B a70i1 ckeMe BO3AyX TNocJle mepBHYHOH o6palort-
KM B KOHJIHIHOHepe NOJBepraercss BTOPHUHON JO-
BOAKE B COENWaJbHHIX JAOBOAYHKax. Ilpu sTom

4acTh BO3JAyXa  JOBOJAHTCA JO TeMIepaTyph
20,5°C, a wacts — zo 19,5°C. Hdpurasch no ABym
KaHajlaM [PH NOCTYNJEHHH B IOMellleHHe, BO3AYX
CMelHBaeTCA C MOMOILILI0 CMECHTENbHHX KJiana-
HOB, [lockoabKy Becb AMama3oH pPEryJMDOBaHHS
Temnepatyp cocrasjser Bcero 1°C, TeMmepatypy
CMecH MOXHO NMOAJEPKHBaTh OdYeHb TOuHO. Kpart-
HOCTb BO3AyX006MeHAa B NOMEIEHHSX OKOJO
30 o6bemoB B yac. CxeMa cHCTEeMH mpe-
IH3HOHHOr0 KOHAHLHOHHPOBAHHS,

Puc. VI—48. CxemMa InpenusHoOHHOro
KOHAHUHOHHPOBAHUS BO3JyXa, OCHOBaH-

Hasg Ha IpHHUHNE 3aTyXaHHSA TeMmIepa-

o ITW}J

TYPHHX xoJeGaHuit B OrpamaeHHsX:

1 — TepMoperyasTop; 2—— BapyXHoe Orpax-
NeHHe; 3 — JaTUHK TepMoperyasatopa; 4 — Ha-
PYXKHOe moOMelleHHe; 5 — BHYTpPeHHee orpax-
15 neHHe; 6 — OCBETHTeNb; 7 — BO3AYyXopacmpe-
ReauTeNnb; &8 — KOHIHIHOHHpYeMOe mnoMeme-~

2 OV

EALANLANANN INNNNVANNNN

7

77777277 e/ A

HHE; 9 — NPHTOUHBIH BO3AYXOBOA; [0 — BEHTH-
astop; 11 — Bosayxooxsaanurenn; 12 — Bospy-
XOHarpeBaTenb; 13 — yTenjeHHHA Kaamam;

14 — nacoc ropsadell BoAH; /5 — cMecHTeNb-
yuill knanad ropsueff BoAm; 16 — Hacoc Xo-
JOAHOA BOAM; I7 — CMeCHTeJbHHI! KJaanan

xoqonnoft  BOAM; I8 — PEUHDPKYJALHOHHBIN
BO3AYX0BoA;, J9 — aBTOMaTHIECKHH KOpDpeK-
TOp LHKJOB; 20 — yrenaenuufi nou; 2/ — BOA~
noNbHOE MPOCTPAaHCTBO
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OCHOBAaAHAafA Ha NPHHOENE SaTyxa-
HEA TeMIOEepPaTypPHHX KoJaeGauufi B
OTPaXJEHHE C TOUYHOCTBIO NOANEPXKAHHA TeMIe-
parypa 1o =*=(0,1+-0,05)°C, mupencraBieHa Ha
puc. VI—48. KonayuuonnpyeMoe mnomeulenne 8
OTAe/IsieTcs OT HapyXHOrO NOMeUIeHHS, B KOTO-
POM UPOHCXOJAT OOHYHHE TeMIepaTypHHe KoJe-
Ganusi, BHYTPEHHHM OrpaxkJIeHueM 5 U3 ClenH-
aMbHO. Nof06PaHAOr0 MaTepHana, TOJIIHHY KOTO-
POTO DRCCUMTHIBAIOT HA ONPefeJeHHYI CTemeHb
3aTyxahus KoJeGaHu#i. KoHauuuoHep Hapy:XHOro
HDOMeELIEHHs] COCTOHT H3 BEHTHJATOPA, KaJopude-
pa, BO3AYXOOXJaiHuTeNsl, HACOCOB XOJNOAHOH H
ropsivell BOAB H TPEXXOZOBBIX CMECHTENbHBIX KJ/a-
nanoB. TeMmepartypa BO3LyXa B HapyXHOM OMe-
HIeHHH NOJJEPKHBaeTcs ¢ OOHYHEIMH  KoJe6a-
EHSMH TPH NOMOILM JABYXNMO3HUHOHHOTO TepMOpe-
ryasTopa. AMIVIMTYRa STMX KojeGaHu#i ompeje-
JIAeTcsl NHAna30HOM DPEryJHPOBaHHs CHCTEMH, a
[epHOJ — TEMINEPATYPaMH Temio- A XJIaLOHOCH-
Teqelt. PerynupoBanHe nepuosa npoH3BOAMTCA
aBTOMaTHYIECKHM KoppeKkTopoM uukiaos AKIL19.
Meronika pacyera  NPELM3HOHHBLIX  CHCTEM
{connnnuounposanna BO3JyXa H3J0XKEeHa B KHHre

KOHAHUHOHHPOBAHHE BO3IYXA
HA CYJAX

Ha Mmopckux ® peuHHX CyAax NpHMENSIOT:
KoM(opTHOE KOHIHIHOHHDOBaHHE BO3AYXa JJs
co3Janusd 6arONpHATHHX YCJOBHN B XKHJLIX MO-
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MeHeHHAX Kopabas AJis KOMaHAH #A maccaxu-
POB; TEXHOJIOTHYECKOe (TEXHHYeCKOoe) KOHAHLHO-
HHpOBaHHe BO3AyXa B PPY3OBEIX TPIOMax H Hed-
TSHBX TaHKaX.

XoN0A0NPOH3BORUTENLHOCT, NOTPeGHaA ANA
KOMGbOPTHOTO KOHIAWUHOHHPOBAHHA BO3AyXa Ha
TPaHCIIOPTHOM Cy/AHe, cocTaBaser oOT 50 1o
160 kBT, a Ba maccaxupckoM — zno 3500 kBr.

Pacuer ycTaHOBKH UDOHSBORMTCS 0O OGUIAM
MeTOJaM, H3JIOXKEHHHM BHILE B 9TOH XKe IJaBe.

Heo6x0AHMO yuHTHIBaTh, 9TO B XKAapKOM KJH-
MaTe TeMmmepatypa BO3AyXa B KaioTax, oGayuae-
MHIX COJIHUEM, NIPEBHINAeT HAPYXKHYIO Ha 8—
16°C, a B KaloTax, pacHOJOXKEHHHX C TeHeBoOf
cTopons,— Ha 2°C.

Munumanbhass nofaya CBeXero BO3AyXa Ha
1 uenoBeka N/ Pa3NUUHBIX MOMEUIEHHA CyaHa
(B M%) cocraBisier:

HKunne kaoTH naccaxupoB 33
SKHMaxa B HaJCTpoHKax

Kaiota B Kopryce cyAHa Ha  COOTBETCTBEHHO
I, II, III m IV nany6ax uu- 50, 60, 70 u 80
XKe rJIaBHOH ManyGu (AnA  pevyHHX

cynos 50)
JlazapeTh, nNapHKMaxepckue, 33

KaM0y3ul, [OpaueduHwe, KypH-
TéJbHbIE, DAaNHOPYOKH H mod-
TOBHE OTHeJeHHs

KaioT-KoMnaHuH , KpacHne 20
YrOJIKH, CTOJIOBHE, pecTopa-

HH, GYQeTH, YHTaJbHH, KH-
HO3a/Ib,, MY3bIKaJIbHEIE CAJO0HH
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PHe. VI—49. Ipunuunuaibuble CXeMBl THOHYHHX CYAOBHX CHCTEM JIETHEr0 KOHAHIMOHHPOBAHHA BO3-
ayxa: .

@ — NeHTpanbHasA OJAHOKaHaJbHAafd HH3KOCKOPOCTHAR € pexmpxy.nnmxeﬁ; 6— LeHTpanbHAaA OJAHOKaHaJbHasi BBICOKOCKO-
POCTHaH, OPAMOTOYHASA, ¢ 9KCKIHOHHLBIMH KAIOTHLIMH BO3AYXODACOPEACHHTE/IAMH; 6 — MECTHas ¢ BEHTHJAATOPHHMH
KAIOTHBIMH KOHIAHIOHOHEpaMH; & -— MECTHO-UCHTPaJbHas C 9XKEKUHOHHBIMH KAaIOTHHIMH KOHIHOHAOHEePaMH; 0— eH-
TpanbHasdA JBYXKaHajbHafA; € - aBTOHOMHaS; 1 — xononuabHas MallufgHa; 2— BO3yXOOXJIaLHTEJb; 3— BOSIYX00X-
naputeap Il crynmenu; 4 — 5XKeKHHOHHHII BO3AYyXOpacHpeNe/NHTeNAb; § — MECTHHI (KAlOTHBI) BEHTHAATOPHHIA KOH-

OBIOHOHEpP; 6 — MECTHHIA (KAIOTHBIY) 5XKEKUHOHHLIA KOHAHIHOHED; 7 — CMECHTE/b-BO3AYXOpacHpenenuTedb; 8 — aB-
TOHOMHRI KOHAMIHOHED
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Ipu atom ob6vemuas moas (8 %) CO, B mno-
MeLIeHHsX He JAOMIKHA MNPeBHIIATh AONMYCTHMYIO:

JKunbie nomererust 0,]
CayxeGHbE TIOMEIICHHS 0,125
O6itecTBeHHBIE OMEIEHHS 0,15
[Tomewenns ¢ KpaTKoBpeMEHHEIM mpe6nBa- 0,2

HHeM JioRef

CreundnyeckuM IJjs CyHLOBHX YCTaHOBOK $B-
JAseTcss Manblli 06beM KUJHX [OOMeUleHHH Ha
1 yenoseka (5—6 M3), 4TO MPUBOAMT K UOBHIlle-
HHIO pacxoga xohoza Ha 1 M3 o6wema (0,06—
0,11 kBT/M®) u yCTAaHOBJIEHHON MOILHOCTH 2JieK-
Tpoxeuratenelt (0,036—0,056 kBt/M3).

KouIHUHOHHPOBaHKE BO3AyXa HA CYLax oCy-
HIECTBAAIOT ¢ MOMOIIbIO IEHTPAJbHBIX CHCTEM HJIH
aBTOHOMHLIX KOHJuUHOHepoB (puc. VI—49).

Hau6osbliee mpHMeHeHHe U3 LEHTPaJbHBIX CH-
CTeéM MOJYYHJH: OJHOKaHaJbHHE CHCTeMH G6e3
JOBOJUHKOB (a, 6 Ha puc. VI—49); oxHOoKaHaab-
Hble CHCTEMB! C 9XKEeKTOPHHMH KAOTHHIMH KOHAH-
HHOHepamH (2); ABYXKaHaJbHHe CHCTEMH C Ka-
IOTHHIMH cMecuTedAME (0).

CrecHeHHOCTb CYJOBBIX MOMeIEHHH ¥ KOpH-
HZODOB npuBeja K IIHPOKOMY pacnpOCTPAHEHHIO
BBHICOKOCKODOCTHBIX CHCTEM CO CKOPOCTBIO ABHIKe-
HHSi BO3AyXa B MAaruCTPaJbHBIX KaHajax 22—
30 M/c u pabounM nepenafioM TeMnepaTyp Ha
Bxoje B gnoMemenne Afp=fg—tz=10--12°C.

B HR3KOCKODOCTHBIX CHCTEMAaX COOTBETCTBYIOLIHE
3HAYeHHS STHX BeJHUHH cocTaBjsooT 15—17 Mfc
H 4—7°C. B BHICOKOCKOPOCTHEIX CHCTEMax cCeye-
HHE BO3JYXOBOJAOB MOXKHO COKPATHTb IMPHMEPHO
B 3 pasa.

OjnrokaBa/lbHEIE — HU3KOCKOPOCTHEIE  CHCTEMH
TIPHMEHSIOT OOBYHO B KDYHHHX OGMIECTBEHHHX
NOMELIEHHAX (PecTOpaHbi, CaJIOHH, KHHO3AJH K
Ap.), oGCAYKHBaEMHX OTHEJbHOH YCTa€OBKOM
KOHMMNMOHHPOBAHHA BO3AyXa, @ TaKke Ha He-
GoJBIINX CyAaxX. B aTHX Xe mOMeleHHAX WHPOKO
TNPHMEHAIOTCH H ABTOHOMHBIE KOHIHIHOHEpHI.

HekoToprle mannble no HauGosiee UIHPOKG
NpHMeHsIeMBIM CYAOBLIM CHCTEMaM MpHUBELEHLl B
taba. VI—37..

BoanyxooxnainTeNH  UEHTPAJbHHX  CHCTEM
OGBIYHO BHINOJHSAIOT PeGPHCTO-TPYGHHIMH C OX-
NaxJenneM KX QpeoHOM uJaH paccosoM. Kom-

TaKTHble BO3AYXOOXJaJHTeNH B KOM(ODTHLIX CH-
creMax He npuMensior, LlenTpasbHbli  oTeuect-
Bennbifi Konaunuonep KIIB-19/17 ¢ pacconbhbim
BO3JYX0OXJafHTeNeM NpeXHa3HaueH TOJbKO /s
OJHOKAaHAJIbLHLIX CHCTEM KOHAHIHOHAPOBAaHHS BO3-
ayxa. OcrajbHbHe KOHJHUHOHEPH MPHMEHSIOT KaK
B OJIHOKAHaJbHHIX, TaK ¥ B [JBYXKAHAJLHMX CHC-
TeMax. OCHOBHHE TeXHHUeCKHe XapaKTepHCTHKH
OTEYeCTBEHHHX  KOHJHIMOHEDOB MPUBEJEHH B
tabn. VI—38 u VI—39, a cxemu ¥ obiye BH-
au Ha puc. VI—50 u VI—51,

Tabarua VI—37

CpasHumessran OYeHKE HeKOMOPHLX MUnuYHoLX cyopesix cucmem
KorOuyuoHuposarus 6030yxa (Q, = 200 kBm)

Xapakrepucraxa Hiokockopocpan | OMOKaHamRLR pcoKockopoctian | [pyxKanemaan
(cM. pHc. VI—49, a) cu. puc. VI—49, 6, ¢) (cM. pauc. VI—49, 9)

Oxsaxenne PaccoabHoe Henocpencr- Paccoabnoe Henocpencr-
BeHHoe BEHHOE

ﬂomo/pennpxymnnonﬂoro BO3AlY- 50 30 30 30

xa, % )

Ckopoctb /IBHXKEHHS BO3AYXa B 15 25 25 25

MATHCTPaJIbHHIX KaHajmax, M/c

Tlepenaa remmepaTyp Ha Bxolle B 8 11,5 7,5 11,5

nomemenne Ay, ° '

Hanuane AoBOXuMKOB Her Her Katotnbie 3:KeK- Her

LUOHHBE KOH:
. " JMUHOHeph

Pacxon xonofa Ha 1 M3 nomele- 0,105 0,108 0,075 0,108

Huii, kBt ]

DieKTpuyecKas  MOIHOCTb, Io- 0,055 0,050 0,039 0,050

TpebasieMas Ha | M® momente-

Huil, KBr

Macea cucremMul H o6GopyloBaHus 7,60 5,50 5,53 6,76

Ha 1 .M% noMemenns, Kr

CTOHMOCTb CHCTEME! ¥ 060pYLOBa- 1,40 1,59 2,1 1,87

HHS [0 OTHOWEHHIO K CTOMMOCTH
cydHa, %
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Omevecmeennsle yenmpaabrsle cydosue KOHOUYUOH epol

Ta6auna VI-38

ye-

Harsetanus, Ab

* [logorpes BosAyxa napom (500 xIla), y KoHZMIHOHEpOB

** Be3 np.JBap HTeJBHOrO NMapoEBOro MNOACTPeBATE/IA HAPYKHOrO BO3AyXa.

«MyccoH» — ropsaueft Bogoi (70°C).

o[B8 | B8 |5 |8
© L] ) N
2l = | =« |7 |35 |38 |3 |3
XapaKTepHCTHKA = é- ES g g |8, |8, 2 . & . 2.
| 5| 8| g | g |88 288 282 | 58s | 288
80 2| 81 8| 8 |A:z| 45| ALL | 25T | 5iE
& Q 4 >4 % | 988|488 | ¥88 %8s | 983
[IponsBoAuTENLHOCTE IO
BO3LYXY ) .
m3/c 0,53 1,56 0,53 0,8 1,33 0,53 0,83 1,33 1,56 1,8
m3/4 1900 5600 1900 3000 4800 1900 3000 4800 5600 6700
MakcnvanbHas npowsBoin- — 0,78 0,265 0,415 0,665 0,265 0,415 0,665 0,78 0,93
TeAbHOCTh | Kanama, M3/c
MakcrmasibHast DPOM3BOAHM- — — 1,6 0,265 0,415 0,665 0,53 0,83 1,33 1,56 1,86
teJibHocTh 11 Kamana, mM%/c :
IMonsoe RaBaenne BozAyxa 1700 1900 2800 2800 2800 2000 2500 2000 2000 3500
Ha BHXole, [la
PacueTHBle napaMeTprl BO3-
JiyXa Ha BXOJe B KOHAH-
IHOHEp
t°C) 32 34 32 32 32 32 32 32 32 32
@ 0,86 0,8 o0, 0,8 0,8 0,8 0,8 0,8 0,8 0,8
X0/1010IPOH3BOAHTENb- 38,4 13 3,2 57,3 91,9 33,4 52,6 84,3 98,4 117,5
HOCTb, KBT -
Temuepatypa KHIOEHHA X0- — O — — — 5 5 5 5 5
JIOKUJBHOTO areHta
(¢Bpus»), °C
Temnepatypn xaafonocs- 4/10,6 — 5/7,65 5/8,1 5/8,7 8/11 8/11 8/11  8/11  8/1¥
teasi («Myccon», «Ilac-
caT») Ha BXole (YHCJIHTEJIb)
B . BbIXOZe (sHameHa-
Teab), °C
[lnowaZb MOBEPXHOCTH 35,8 178 —_ — — 60,8/ 96/ 152/ 178/ 214}
BO31YX00XJIa AUTENS /38,3 /75,8 /1256 /135,6 /147
(«Bpuss/«Myccon», «llac-
caT»), M? :
Pacxol  XxJ1aZlOHOCHTEJst 1, — 49 6,66 9,10 3,5 5,5 7,35 10,3 12,3
(«Myccon»; «Ilaccats),
Kr/c
-Pacxon mapa Ha yBJax- 3,3 12,5 4,45 8,35 11,1 3,6 6,0 9,6 11,2 13,4
Henue, r/c
TenJonpo 13BOAUTEb- 16,3** 155 41,5 65,7 108 43,3 68,4 109,3 128,0 152,5
HOCTb*, KBT :
MomsocTs, notpe6asemas 3,4 11,0 5,6 8,6 13,6 4,1 7,65 11,0 11,0 17,6
BEHTHJIATOPOM, KBT
VYpoBenb mwyMa Ha cTopoe — 75 75 75 75 75 75 75 75 78
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Omedecmsentioie Mecnitbie KaomHol

‘Pacxon Bospyxa, M%/q s d b
- 5% 8w
& b
z K ® .
3 . ¢E B
g g ag g g

g . ] P FEE @
YcnoBHoe "oCo3HEYEHRE ngg:gq. ’3,";’,‘11‘&';’.' ‘c::f:a,,_ § § & 5,-,’,% g;i
HOrO g E gg= 25
8 § § Fa §§
g 1 §5

© I BR :?

& & §s EH
BPI3B 1,6 160 288 4481 120—180 1,8 490 588
BPI33 1,6-1-A 160 288 4481 140—180 1,8 490 588
BPJIB 0,8-1 80 —_ —_— 40—100 — 294 344
BP 0,8-1 80 - —_ 40—100 — 294 344
BPIIB 1,6-! 160 —_ —_ 120—220 —_ 294 392
BP 1,6-1 160 — —_ 120—-220 — 204 392

flpumenanue,

YpoBeHb UIyMa BOKDYr' pachpefie/uresil Ha HOMUHAJLHOM peXHMe He NpeBHIaeY YypOBHS lyMa

Konpuuuonepu «DkBaTop» B <«Bpuss umelor
BO3JYX0Q0XJIafHTeJH HENOCPeACTBEHHOIO OXJax-
AeHHA (XonmoxuAbHEE areHT R12), ocranbnbe —
paccosbHble WM BOASHBE. Bciooy, KpoMe KOHAH-
uHOHepoB «Myccon», mpHMeHeHa CHCTeMa Napo-
BOTO YBJAXKHEHHSA BO3AyXa ([Jd 3HMHErO DexH-
Ma) Kak HanGoJiee KOMIAKTHas,

B nocaeznnee Bpems paspaboTaH PSf THNOBHX
LEHTPAJIbHEX CEeKIHOHHBIX Konauuuonepos KI'TB,
fIpeAHa3HaYeHABIX JJs CYZOBBIX OJHO- HJAH
JBYXKaHaJbHHX MPAMOTOUHHX H NpPSIMOTOYHO-
PEHHDKYJIAUHOHHEX  CHCTEM  KDYIVIOTOZHIHOIO
KOHAHMLUMOHUPOBAHASA BO3ZyXa. PSX 3THX KOHAZH-
AOHEPOB HMeeT NPOK3BOJAMTENBHOCTh NO BO3RY-
xy 1600, 2500, 4000 = 6300 m3/a npu mnosHOM
Hanope Bo3syxa 1100, 1400, 1800, 2200, 2500,
2700 u 3500 ITa. KouaumuoHepH BHIYCKalT ¢
TOBEDXHOCTHHIMH BO3AYXOOXJAJUTENAMH IId pa-
60TH Ha Bojge H R12, Bo3gyxonarpeBartesH H yB-
JIaXXHHTENH NapOBHeE, )

MecTHEE HeaBTOHOMHHE KOHIHIHOHEPH (BeH-
THASTOPHbHE H Oe3BEHTHJAATOPHHE) yCTaHaBJUBa-
IOT HENOCPEACTBEHHO B NOMELIEHHH, B 9aCTHOCTH
B KawTe. BeHTHAATOPHHE MeCTHHE KOHIHIHOHe-
pH NPHMEHSIOT PeAKO, a Ge3BeHTHJAATODHHE —
4acTo, B OXHOKAaHAJbHOA MECTHO-HEHTPaJbHON
BHICOKOCKOPOCTHOM CHCTeMe.

DKeKIHOHHBE H NPAMOTOYHBIE MECTHHE KOH-
JUUHOHEPH H3006paxeud Ha puc. VI—52 m VI—
53, a HX TexHHuecKasd XapaKTepHCTHKA HaHAa B
taba. VI—39.

PerynupoBanne Ge3sBEHTHIATOPHBIX KOHAMIHO-

HepOB OCYIUIECTBJSETCS DYTeM H3MeHeHHS MOJaun
[IPHTOYHOTO BO3AYXA.

CynoBHe aBTOHOMHBE KOHAHIHOHEPH THIA
«HentyH»  X0JOZONPOM3BOAMTENBHOCTBIO 2,1—
14,5 kBT npaMeHdI0T B CaJIOHAX, KalOT-KOMIaHH-
AX H CAYXeGHHX NOMellleHHsX. TexHHUecKas Xa-
paKTepuCTHKa HX npuBeieHa B Taba. VI—40.
~ TexuuueckOe KOHJIHIHOHHPOBaHHe BO37yXa B
CYXOTPY3HHIX TPIOMax # He(dTeHaJHBHHX TaHKaX
npefHasHayeHO AJS NPeNOTBpallleHHS KOPPO3HH
¥ NOPYH IPY30B BCJIEACTBHE KOHIEHCAUHH BJara
Ha XOJOJHOM IpYy3e H CTEHKax TaHKAa IPH nojaye
B TPIOMH TENJIOrO M BJAXHOrO BosAyxa. Konaen-
canusl BJIarH OCOGEHHO UacTO MPOHCXOAHT NPH
Iepexofe CYAHAa H3 XOJOJHOTO MOPSt B Temloe.
Texuuyeckoe KOHIHIHOHHPOBAHHe BO3AyXa CBO-
JHTCS K NONAEPIKAHHIO B CYXOTPYySHHX TpioMmax
H HaJUBHHX TAHKaX HNOHHXKEHHOH OTHOCHTEILHOA
BaaXHOCTH Bosayxa (40—50%).

CpencTBaMu JJisi 9TOTO ABJASIOTCH OCYUIHTEJb-
HHeE YCTAHOBKH aJCOPOLHOHHBE CHJHKarejenhie

© uap a6copOUHOHHBle XJIODUCTOJNHTHEBHE, a TaKkKe

MexaHHYeCKHe OCYIIHTeJH BO3AyXa.

C 1982 r. BHIyCKalOTCA HOBUHE lEHTPajbHEIe
xoupunuoneps KX 40/10, a c¢ 1983 r.— KXBn
63/25 (rabn. VI—41).

Konnunuonep KX 40/10 — konauuuosep ieH-
TpajJbHHA aBTOMATH3HPOBAHHEIA C IOBEDXHOCT-
HHM (peoHOBHM Bo3ayxooxaainteiem OBOK-25,
NapoBHMH BO3AyXOHarpesaTeleM H YBJAAMHHTE-
JieM, npeiHa3HayeHn MJIf TeMJOBJAXKHOCTHOH oG-
paGOTKH BO3ZAYXa B OJHOK3HAJAbHOA CHCTeMe.
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Ta6narna VI—-39

6e3aeHMuAAMopHote KOHOULLOK eptl

| Pextau oxyiaXzennsi| Pexum Harpesa . <
S ¢ 9 z 5| B 3
a°. g E"‘; 4 g Temneparypa ¥ 2 : %
B | faa | B | Hus | S |emmae) G| F | meww |G
g 28 oy Eg . ] OBMEHHHK, °C g 2
§2 1 555 | 5% | 256 | ¢ g Bs
8s | 398 | 2z | &38| § il s :
g = I ER
npR mapaMerpax | mpu mapameTpax g § F g8 Q
NPHTOUHOTO BO3- | NIDHTOUHOrO BO3- 5] a2 E Eg -
ayxa: &= 19°C; | nyxa: { = 156°C; = 54 5 pa6o- R
¢ = 90%; peaup- | ¢ = 50%; penmp- 3 3 % E g cyxas Y
KYJASHUMONHOIO BO3- Kynmmonaor% ?j{ & E 3 gw‘ 2&
1 = 25°C; e = H a3 <
zxyxz:P =t50%25 C; sos;%xl %0%21 C; &g 2 & 2 &g 28
19 1045 30 1860 255 60 8 — 10400 23,0 23,7 85
— - 30 2000 _— — - 2,0 — 2,0 — 85
— — 40 680 . 190 60 - - 10800 8,8 9,0 85
— —_ 40 — — — —_ —_ — 7,6 — 85
— — 10 1330 240 60 —_ —-— 19600 14,3 14,6 85
— —_ 40 -— -_ - —_ —_ —_ 11,4 85

CHCTeMH (ITpM ypoBHe mfyma cucreM 65 xB u pume) .

Ta6awna VI—40

Cydoeme asmoromrbie KonOuyuoneps «Henmyus

XapakTepHCTHKE «Hentyn-18» | «Hentyn-36» | <Hentym-72 | <Hentyn-125»
XonoRonponsBoAuTEabHOCTD, KBT 2,1 4,2 8,4 14,56
Tensonpou3BoAuTeNbHOCTE*, KBT 2,8 5,45 7,45 19,6
Ko/.rmqecmo CKOHJeHCHPOBaHHON  BJarH, 1,13 2,56 5,25 8,60
Kr/4
IloRaua Bo3gyxa

Kr/c 0,2 0,4 0,67 0,83

M8/ 600 1200 2000 0
%asdmoqﬂoe laBJeHHEe BO3AyxXa Ha BHIXOJe, — - - 300
Pacxof oxsaxJaiomeil BoAul, Kr/c 0,28 0,56 1,11 1,25
Mapka repMeTHuyHOrO Komnpeccopa (R22) ®ri1-2,2 ©rI'Tl-4,5 ®rI1-9 OITI-14
ITotpeGasieMas MomHOCTR, KBT ]

B peXHMe OXJaXIEeHHS 0,90 1,69 3,40 6,63

B DEXHMe TellJIOBOTO Hacoca - — —_ 5,53
TabapuTHHE pasMepH, MM

BBLICOTA 1150 1150 1420 1400

LIMpHHA 600 950 1100 1300

ray6uHa 400 430 450 590
O6nem mo rabapHTHHIM pasMepaM, M3 0,276 - 0,469 0,703 1,07
Macca, kr 125 200 270 440

* ¥ Bcex mopenell snekTpokaJsopHbepsl, V Moxenn eHentyn-125»; 40% — snexvpokanopHdeps u 60% — Tensosedt

Hacoc.
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8o rawan »

7 3 Bo3dyx  Blxavan Bollwawan

Puc. VI—50. LieHTpanbHBH CYNOBOH KOH-
JHIHOHED «JKBATOP»:

a ~— cxema; 6 — o6muii BuA; | — BEHTHAATOD;
2 — naposofi kaJaopudep mepsBoro NOACTpERa;
3 — ¢unvrp; 4 — mapoBofi kanopudep  BTODOTrO
mojorpeea; 5 — mapoBoll YBJAaXXHHTeAb; 6 — BO3-
AYX00XNAaN4TeAl HEeNOCPEACTBEHHOIO HCHAPEeHHS
R12

! Bomad bosdyia 4 g Bud bosdpa 5" 3 7 4 7
; bt ! -
[ = T i
== 5 5 = )
[—=] p—-= 7.
¥
e = e %4
&3
& (L ]
- =
! T 2 = ]
! = 23
= L " 2
25
20500 Iy i fh9 |l 200___| 20—
2000
250

Puc. VI—-51. Konnuunonep «Bpus-19»:

1 — 60K nojBOsa HHUTAHUS K 3JEKTPOBEHTHAATODY; 2 — BXoaHofi matpy6Gok pJasa Bo3pyxa; 3, 4 —narpyCKu Buimye-
Ka BO3JAYyXa 8 0epBbif M BTOpPOM KaHaabl; § — QHABTPHI; 6, 7 — KaMepHble [IVIYLWIHTEAR — BO3AYXOpaCHpeliesHTeNbHbIE
KaMepsl IepBOrO H BTOPOro KaHaJjoB; 8 — Kajopudep Broporo nogorpeBa; 9 — napoBoii yBaaXuurtenab; J0, 12 — Bro-
pas H mepBas ceKIMM KOHAMIUOHepa; !/ — BO3AYXOoXJaaauTesb; /8 — znekTpoBeHTHASTOD; [4 — Kanopudep mnepsoro
H040rpeBa; /5 — pe3sHHOBBIE MaTpyOOK; I6 — BO3AYXOHanpaBisiOUHA annmapaT; /7 — cbeMHBle KpPBINKH KOHXHIHOHE~
pa; 18 — BEeHTHJIb DYYHOIO PeryJHPOBAHHS TMOAAYM Napa Ha YBJaKHHTeNb; {9 — LWITyLEp OTBOAA KOHAeHcaTa; 20 —
mTynep Hapa 4 KOHAeHcaTa kanopudepa BToporo noporpema; 2/ — MoABoA mapa K Kajopudepy neppBoro monorpepa
H YBI2XHHTEIO; 22— OTBOA KOHJeHcaTa u3 Kajopudepa nepeoro mnojorpesa; 23, 24 — wryuepsl AAf XOJOLUNb~
HOro areHTa K BO3AYX00XJajaHTenw; 25— PHALTP XOJONHJIBHOTO arenTa; 26 — mavoMeTp; 27 — TepMOperyaupyto-
IHA BEHTHJb; 26 — DYYHOH PEryJupPYIOLIH{l BeHTUAb; 29 — 3aNOPHBI BEHTHJB



Ta6 nuna Vi—4i

S
1§ _
g Konduyuoneps KXB3 63/25 u KX 40/10
§
2 .
X -
Iy D o poste " | KXBa 63/25 | KX 40/10
4 .
S8
. Pacxon Bosfyxa, M3/u 6300 4000
Pacxor Bosfiyxa  uepes 3150 —
I kanaxa, M3/u
Pacxon Bosmyxa  uepes 6300 —_
11 xanaa, m3/4
IosHoe n3buiouHOe XaBie- 2450 1000
nue, Ila
Momuocts, noTpebasemas 11 4.6
BEHTHJATOPOM, KBT
PexuM oxJaxXAeHHS
Xo0M001npOH3BOAHTEb- 132 72,25
HOCTb, KBT
Puc. VI—52. MecTHpifi (JOBOZOUHHIY) 3XKEKUH-  TenioBas  HAarpyska ' Ha 140 76
OHHHA KOHIHLUOHEP-BO3AYXOPAaCHPEACNHTENb: BO31yXoOXJajAHTeN b, KBT
1 — pemerka; 2 — pyuka peryasTopa; 3 — wvexannam pe- HarpeB BosAyxa B 3J€KT- 4 3,5

ryastopa; 4— Kopuyc; 5 — TemwiooOMeHHHK; 6 — TsAra;

0,
7 =~ cOMIO; ! 8 — U30JALUSA; 9 — PEryJHpYIOIHA opraH; POBEHTUJIATODE, C

10 — komyx; 11 — mXon BOAM; 12— CTOK Komaencara; 1€MIIepaiypa  HapyXHOTO 34 34
13 — Buixoa BOAL; [4— narpyGok BXOZa NPHTOUHOTO BO3lyXa HA BXOJAe B KOH-
BO3ZyXa Auuuonep, “C

OTHOCHTEe/bHAS BJAXKHOCTD 70 70

HAapyXKHOro BO3JyXa Ha
BXolle B KORAHUHUOHED, %
TemnepaTypa Bosjyxa Ha  11—I12 16
BhiIxofle M3 KOHAHUMOHEpa,
0
C
OTHOCHTEIbHAS BJA4XHOCTh 97 —
BO3yXa Ha BRIXOJe H3 KOH-
IuumoHepa, % .
TemmepaTypa KHIEHHH XO- 5 5
JIOLHALHOTO arenTa, °
Temneparypa KOHJAERCAIHH 35 35
xonofunbHoro arenta, °C
Temneparypa HIKOLO XO- 30 30
JIOLUJIBHOTO areHTa Ha BXo-
g Ie B Kouiuuuouep, °C
S ' TeMnepatypa 0apoB XOJO- 12 15
AWIbHOTO areHTa Ha BbIXO-
Xe ©3 KouAuumouepa, °C
MaccoBuifi pacxol UHPKY-
JIHPYIOIEr0  XOJOLHJIBHOIO
arenTa, Kr/d
RI2 3570 2020
R22 — 1440

S— ]

|

v

Sodz
ﬂ’,/ /4
fpamoese
———
boadyx

PexuM Harpesa

Pue. VI—53. MecTHHil (AOBONOUHHI) npsMo-  TeNIONpOH3BOAMTEbHOCTB, . 168,4 79,0
TOYHHII  KOHIMIHOHED-BO3LyXOpaclpelesrenb:  KBT
1 — xopnyc; 2 — TenJI00GMEHHHK; J — PEryasaTop pacxo- TemnepaTypa  Hapy:KHOTO —25 ~25

Ja Bo3AyXa OPH Hajaake; 4 — peryjasiTop pacxona BO3- Bo3AyXa Ha BXOJA¢ B KOH-
AyXa; 5 — BbHIXOAHAs pelleTKa; 6 — 3BYKOTENJOH30JALHAS; nuudorep, °C
7 — pyuka peryJastopa 2
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[Mponomxenne 1aba, VI—41

Xapa KTepHCTHKH Ha HOMHHAML-

HOM pexHMe KXBn 63/25 | KX 40/10
OTHOCHTENIbHAST BJAXKHOCTD 85 85
HApYKHOro  BO3JyXa Ha
BxoJie B KOHAuuuoHep, %

TeMmepaTypa BO3AyXa Ha 18 18
Buxofe u3 | Kamana, °C

OTHOCHTENIbHASL BJAKHOCTb 50 50
BO3LyXa Ha BbIXOAe H3

I xanana, %

TemnepaTypa BO3AyXa Ha 40 —_

BuxoZe u3 Il kawana, °C

OTHOCHTEIbHAS BJAXKHOCTD 14 —
BO3ZyXa Ha BHIXOJe H3
11 xanana, %

TensoHoCHTE b Bozna Nap
MaccoBufi  pacxof Temmo- 3500 134,3
HOCHTEIA Ha . BO3AYXOHa-
rpesatesb | crymenu, Kr/u
MaccoBuit pacxofl Temao- 2500 —
HOCHTENIA Ha BO3JAYXOHa-
rpepaTenn 11 cryneru, Kr/u
IMapameTpH TeMIOHOCHTEH,
10/laBaeMOro Ha BO3LYXO-
HarpeBaTeb :
Temnepatypa Bofn, °C 100 100
cTeneHb CyXocTH napa, % 100 100
JaBaenue, Mlla He Gouee 0,49
0,18
YBiaxHeHHe BO3Ayxa Bognoit IMapom
INapamerps BOAH, MoOAa-
PaeMOH Ha YBJAXHHTENb
TeMnepatrypa, °C 70—80 —_
IXaBaenne, MIla 0,1--0,3 —_
Maccosuit pacxon BoAs 500—600 32
(napa) Ha YBJIaXHHTeJb,
Kr/g
Ilnomads HapyxHo#i ope6- 185 77,5

pEeHHON NOBEpPXHOCTH BO3-
AyXcoxJaluTens, M

Crenenb opeGpeHus 16 16

Yposenb myma Ha crtopore He Brume 75 He Boine
Harnetanusi, AD

TabapuTHBIE Pa3MepHl, MM

IJIHHA 2795 2580
LIMpHHA 1240 1040
BBHICOTA 1575 1425
Macca KOHAHLHOHEpa, Kr 1400 870

Vingerc komaummomepa  cootBercrsyer OCT
5.5324—178, nononHuTeNBHHE ©603Hauenum: X —
BHJ XoJojunabHOro arenta (1—R22, 6es l—
R12); I1 — npaBas Mogens, 6es Il — nepas Mo-
meap (KX '40/10, KX 40/10-IT, KX 40/10-1,
KX 40/10-111).

Konanuuonep KXBx 63/25 uentpanabHuH aB-
TOMaTH3HPOBAaHHHA ¢ MOBEPXHOCTHHIM (peolio-
BHM BozAyxooxJyazuteteM OB®K-63, BoasHEIMH
BO3LyXOHarpeBaTeJeM H YBJaXKHHTeJeM, npel-
HasHaueH IJf TeMJIOBJAXKHOCTHOR  06paboTku
BO3AyXa B OJHO- H ABYXKAHAJbHHX CHCTEMax.
Wngekc  konpunponepa = coorBerctsyer OCT
5.5324—78; moONOJNHHUTENbHO BBeAeHH oOGo3Haye-
HHq: X ~— BHI XJafoHOCHTeNs ((bpeon); Bx— Bo-
ZIsiHOe o6opynoBaHHe (BOASHBE YBJAaXKHATeb H
HarpeBarean); [1-— npaBas Mopens, 6e3 Il-—e-
Bas MoJesb [B KOHIHLHOHEpe JIeBOA MOJENH NpH-
eMHHH naTpyGoK pacloJIOXeH CJeBa, SCJAH CMOT-
petb ¢ dpouTanbHOK (/MIEBOH) CTOPOHH  KOH-
JULHOHepa).

KOHAHLHOHHPOBAHUE BO3J1YXA
B )KEJIE3HOJAOPO)XHbIX BATOHAX

KonpuuuonnpoBaHue BO3AyXa B I[accaxup-
CKHX BaroHax OCYLIECTBJseTcs (PEOHOBBIMH XO-
JIOAMJbHHMH MallHHaMH C BO3AYWIHHM OXJaxK-
JieHHeM KOHAEHCATOpa H BO3AYXOOXJaJHTERAMH
HeNoCPeJCTBEHHOTO OXJaXKACHHA.

Ilo KOHCTPYKTHBHOMY BHLINOJIHEHHIO H BHAY
OpHBOAA pAa3NM4alOT TPH THNA YCTAaHOBOK KOH-
JHUHOHHPOBAaHHA BO3AyXa: C pa3MelleHHeM KOM-
NPECCOPHOrO M KOHAEHCATOPHOTO arperartoB MOJ
BAroHOM H C NPHBOJOM OT 3JeKTPoJABHUrarefel
DOCTOSIHHOTO TOKa. TOK mojaercss OT reHeparo-
pOB, BpailaeMbiX BarOHHHIMH KOJecaMH, H OT
aKKYMYJSTOPOB HAa CTOAHKAaX. YCTAHOBKH 3TOTO
THIIa CYHTAIOTCS YCTApeBUIHMH C DasMellleHHeM
KOMIIPECCOPHOrO H KORJEHCAaTOPHOrO arperaToB
[OZ BArOHOM H C NPHBOAOM OT 3JeKTPOABHra-
TeJefi mepeMeHHOro TOKa. TOK MojaeTcs OT UeHT-
panbHOM MOE3JHOH 3JEeKTPOCTAHLUHH HJM OT mpe-
06pa3oBaTesisi TOKAa Ha 3JeKTPOBO3e C BHINOJHE-
HHeM BCEro KOHIHUHOHEpa B BHAe eJHHOro arpe-
rata, pasMmellaeMOTO BMeCTe C BO3LyXOOXJ/aJH-
TejqeM OGHYHO B camMoM BaroHe. IlutaHue afek-
TpoJBHraTesell OCYLIECTBJAETCA UEHTPAJIH3OBaH-
HBIM OyTeM TaK e, KaK H B OpelblAyilleM CJIy-
qae.

[lo BropoMy THNY BBHINOJHEHa YCTaHOBKA
KOHAMUMOHHpOBanHs Bo3ayxa KX-25 ana macca-
JKUPCKHX BAaroHOB C HEHTPANH30BaHHLIM 3JIEKTPO-
CHabXKeHHeM.

INpunuunuaabHas CxeMa YCTaHOBKH TpHBeae-
Ha Ha puc. VI—54. B ycranmoske KX-25 npume-
HeH YeTHIpeXUHJIUHIAPOBEIA OeccaJbHHKOBBIA KOM-
npeccop ®Y-156BC ¢ nuameTpoM UHAMHAPA 76 MM
u xozoM nopuHsa 50 mM. IlpuBox ot Tpexckopo
cTHOro asJekrpoAsHratesas (700, 950 u 1410 o6
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Puc. VI—54, Cxema ycranoska KXK-25 pas kon-
AHHHOHMPOBaHHAsA BO3AYyXa B IACCaXKHPCKOM Ba-
jar):H

1 — xounpeccop PY-155C €O BCTPOCHHEIM 3SMEKTPOABH-
raTeneM; 2— KOHAZEHCAaTOp BO3AYIOHOIO OXJakKAEHH:;
8 - BEHTHAATOPH ¢ SJaexTpojBurarTeNsMu AOJI-41-4; 4 —
pECHBED; 5 -~ TeNNOOGMERHHK ((DHABTP-OCYIIHTEND); 6 —
BeHTHASITOP C ABYXCKODOCTHHM  SJIeKTPOLBHraTejeM
AC-51-6/4; 7 — BOSKYXOOXJafuTeAb; 8 -— TEPMOPEryARpY-
omaR  BeHTHAb TPBK-20; 9 — CONeHORNHBA BEHTHIb
CBM-15; 10 — peae pasnenns PJI-6; Il — manomerp
MacisHuf; 12 — MaHOBaKyyMMeTD; 13 — manomerp;
14 — 3acnOHKa HapyXHoro Bo3ayxa; 15— duabTp Mac-
AAHHA ceTdaTHfl; /6 — 3acJOHKAa PEUHPKYJISIHOAHOrQ
BO3AyXa

f /7 g2 9
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ﬁ / ————- ——
\N% =
——
\
I].Jy/i t
t % % 73 /{ z
/z N 3
7 .
w 0 ‘ §
. N 4
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- ’—-==-—5
4 4 Ay 32
— 4y & g
7
== /030005 SUNLA
Mudnoemnan sunus

Puc. VI—55. Cxema ycraHOBKH aBTOHOMHOrO KOHAHIMOHEpa

Barose:

~ by
==

B NPHTrOpOAHOM XeJIE3HOA0POKHOM

1 — goHAEeHCATOP; 2 — BEHTHAATOP; $ — SAEKTPOABHraTeNb KOMIIDECCOpa H OXJaXIaloUlero KOHAEHCAaTOpa BEHTHJNA-
TOpa; 4 -— NAAMHApPHYECKHA kopnyc; § — KOMHpeccop; 6 = BEHTHASTOD OXJaXKAEeHHOro BO3ZyXa; 7 — BosAyxopacipe-
ReAHTeabHOE YCTPOHC1BO; & —~ 3/eKTPOABHraTeNib BEHTHAATODPA; 9 -~ BO3RAYXOOXJA&AHTENAL;

10 ~ Bo3AyWHHNA HABTD



/muy) momuocToio 10 xBr. INnomags nosepxro-
CTH KOHZEHCATOPa  BO3AYMIHOIO OXJAXKACHHS
paBra 150 M?%, a BosAyxooxjaamuteis — 100 m2,
Ycranoska coxpaHser pa6oTOCNOCOGHOCTL HO TeX
nop, HOKa TEMIEpaTypa HapYyKHOTO BO3AyXa He
npeBbicuT 45°C. X0JIONONPOH3BOAHTENBHOCTL KOH-
munuoHepa cocrasiser 29—31 kBt, nortpebase-
masi Mominocte — 14,5 kBr. INogasa Bosayxa B
Baron pasHa 1,65 xr/c (5000 m3/u), B TOM uucae
/3 — mHapyxuOro. BHNYCKAOT TaKXKe YCTAHOBKY
KJK-25I1 (nmepsoro Tuma) ¢ mPHBOAOM — OT KO-
Jeca BaroHa uepe3 JCKTPOreHEPaTOpH H 3JieK-
TPOJBHraTeJH IOCTOSIHHOTO TOKa HanpsiKeHHeM
100—135 B. Texnuuyeckasi XapakTepHCTHKa 00eux
YCTAHOBOK MpuBefeHa B Taba. VI—29.

HauGonee nepcneKTHBHHMA SIBJAIOTCSE  4BTO-
HOMHEIe BAarOHHbIE KOHAMIHMOHEDH, BHINOJHEHHBIE
1o TpeTbeMy THNY. TakKoi KOHAUIIMOHEP YCTaHAB-
JHMBAIOT Ha NOJY BaroHa. [lis pemouTta ero BH-
HHUMAWT Yepe3 OOKOBYIO NaHeJb H 3aMEHAIOT HO-
BbIM. X0JOJONPOH3BOJANTENLHOCT STOTO  KOHIH-
nHoHepa okoso 30 kBT, a MakcHMaJibHas norpe6-
JseMas MoulHOoCcTh okoao 20 kBr. T'aBaputhnie
pasmeps konzumuonepa 1,7X1,0X1,8 M (06bem
3,1 mM%).

ABTOHOMHblE KOHAMUMOHEPH LJs TMaccakup-
CKHX BAaroHOB Pa3MeINAIOT TAKXe B BepXHedl ya-
CTH BaroHa, Haj TamMOypoM H cayxeGHol ua-
cTpiO. B aTOM ciydae 3ameHa MX AJs  DEMOHTa
OCYHIECTBJ/ISI€TCS BHIEMKON KDaHOM uyepe3 JIOK B
Kphlile Barona. Huorma ycramaBiamuBamT He-
CKOJIbKO KOHJIHIIHOHeDOB Ha BaroH. Bo3MoxHas
KOMIIOHOBKA 2BTOHOMHOTO arperaTHOIO KOHJIMIIH-
OHEPa B NACCAXKHPCKOM. BaroHe HNPHUTOPOAHOTO
THIIA nokasana Ha puc. VI—55. Konauuuonep
pasMelleH B BEPTHKAJbHOM OHJIHHAPHTIECKOM KO-
)KyxXe, YCTAaHOBJEHHOM MeXIy ABepbMM. Bnlemka
KOHAMLHOHepa NS PeMOHTa ¥ 3aMeHa ero Ho-
BBHIM JIETKO MOTYT GHITh OCYILECTBJIEHBI Uepes JIOK
Ha KPHIlie Baroxa.

Besenctsite TpACKH M BHODAUMH  ONTHMAJb-
HBIM BAaPHAHTOM XOJOAUJIbHOH MalIMHB AJA ¥Ke-
JIe3HOA0POKHOrO KOHAMNMOHEpa SBJSETCHS UEAh-
HOCBapHAasi repMeTHuHas KOHCTPykuus. IToaorpes
BO3JyXa B 3HMHee BpeMsi B aBTOHOMHEIX KeJjes-
HOZOPOXKHBIX KOHAMIMOHEPAX [POU3BOAUTCS €
OMOUIBIO 3JIEKTPOHATPeBaTeNel.

Pacxonx xosoza ANt KOHAHIMOHHPOBAHHS BO3-
nyxa tpebyercs IMNA KOMIIEHCAUMHM  PA3JHUHLIX
TEeMJIONPHTOKOB B Barox. CoOTHOUICHHE Mex Ay
HuMu (B %) 2/ OGBIYHOTO HACCaXKHMPCKOro Ba-
roHa npUMepHo caeaylomee:

TEIIONPHTOK depe3 orpaxiaeHus 20;

TeNJIONPHTOK OT COJIHEUHOlt pajgHauuu 7;

TeIVIOBLIACNCHHsL Juodein 35;

TENJOBBIAENIEHHT OGOPYAOBaHHA H OCBEUICHHEA
14,

.

TEIIONPHTOK C
24.

BEHTHJIAUHAOHHBIM  BO3AYXOM

KOHAHMLIHOHHPOBAHUE BO3AYXA
B ABTOBYCAX H ABTOMOBHJAX

B yCnoBUSX HMMTEHCHBHOH COJNHEYHOH pajHa-
HHH TeMIepaTypa BO3Lyxa B aBTo6ycaXx H aBTO-
MOOHJISIX TOBHIIAETCS [0 CPAaBHEHWIO ¢ OKpYyKa-
womel cpenoft Ha 5—15°C, urto B pafionax ¢ xap-
KHM KJIUMaTOM fAejaeT npeCHBaHHe B HHX BCCh-
Ma HempUATHHIM, OCOGEHHO NPH OCTaHOBKAX. [1pH
KOHIAMIHOHHPOBAHUH TeMIepatypa BO3AyXa B K-
30Be LOJXKHa NOJUIePKHBaThesl Ha 5—G°C HuKe
OKpyxkaioitefl. OUTHMAILHEIME CUMTAIOTCA napa-
MeTPH BO3lyXa B Kysope: (=24+25°C u g=
=0,55+-0,65.

Konznrusnonnposanne Bosayxa p aBToGycax u
JIETKOBHIX aBTOMAUIHHAX OCYIIECTBJAACTCS C HO-
MOIMbIO GBICTPOXOAHHX NOPUIHEBHIX HJIM POTAIH:
OHHBIX KOMIIPECCOpoB, paGoTaoliux IMAaBHHM 00-
pasom Ha xunajaresTe RI12 unu pexe na
R22, ¢ BO3AYyUIHEIMH KOHIEHCATOPAMA H BO3LYXO-
OXJIaJIUTeNSIMH HEMOCPEACTBEHHOIO OXJAMKACHHUS,
[Torpe6ran x0/10X0NPOH3BOAHTENLHOCTh YCTAHOB-
KM TpuBeleHa g Taba. VI—42,

Ta6auwnma VI—49

Hompebuas xoa000npoussodumersrocme
048 asmomobused u asmobycos

85 .8
8% | &2
= | 24| B33
<
Tun aBTOMOGHAS =4 £ é Ei%
u aBTOGyCa g 2 g 5 £4
e | 58| B84
¢ | 5| s5%
i o g <Ea
JlerkoBo# aBroMoGHIL 5 4.6 0,920
Topoackoli aBToGyC 3 17,5 0,500
50 23,0 0,460
MexAyropofuuii aBTO6yC 40 14,0 0,350

Pacxon ox/na:XKAEHHOTO BO3AYXa, NOAABAEMO-
TO Ha OJHOTO ITaccaXKupa, COCTABJAACT  OKOJO
0,014 M%/c (50 m3/4), B TOM umcae 25% wHapyx-
HOTO.

Ecau B aBTOoGyce paspeinaetcss KypHTb, TO 10-
JIsl Hapy3KHOTO BO3AYyXa yBeauunBaetcd Xo 35%.
Tlogaya BO3AyXa B 'KY30B OCYILRCTBJASETCS depes
pelIeTKH Ha BO3AYXO0BOJAX NpPH 0O6le06MeHHOM
KOH/HIIHOHHPOBAHKH BO3JyXa HJA# 4epe3  CreuH-
ajbHble AHIMBHIYAJbHBlE COILTORbIE HACAKY, f10-
Jaollige OXJaXAeHHBIA BO3LYX HENOCPEICTBEHHO
K naccaxupy. B mocsexHeM ciysae nonaua BO3-
AyXa Ha OJHOTQ MACCaXHUPA MOXNeT GHITb yMeHb-
miena B 1,5—2 pasa. CooTseTcTBeHHO COKpalua-
ercsl W norpeGHas  XCJOJLONPOH3BONHTENbHOCTh.
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Puc. VI—56. YcraHoBKa KOHAMIHOHHDOBAHHA BO3JyXa B MHKpoasBToOyce PA®-977[1:

I — KapHZaHHBIA MNPHBOA KOMIpeccopa; 2 ~ KoMmpeccop; 3 -—— KOHJAEHCAaTOp; 4 — HHAMBHAYAJbHBIA COMIOBOA Hacamok
AJS MOAayYH OXJaXKAEHHOro BO3AyXa; 9 — BO3NYXOBOA; 6 — rubGKHH OuIaHr; 7 — BEHTHJAATOD; & — BO3AYXO0OXJanu-
Tejb; 9 — KOHTPOJbHOE CTEKJNO Ha XXMAKOCTHOH JuHHM; 10— CIHB KOHIeHcaTa H3 Hcmapurens; Il — BcackiBaiouiu
TpyGonpoBoA; /2 — HarderaTelbHblfi TpyGonpoBox; I3 — duabTp-ocyuinrenn; [4— pecuBep

T
7.3

7

Puc. VI—57. Cxema KOMIIOHOBKHM OGODYNOBAaHHs A/ KOHJIHUHOHMPOBAHHS BO3JyXa B JIETKOBOM aB-
TOMOGHJIE:

1 — koHzeHcaTOp; 2 — pecmaep, 3 — KOHTPOJIbHOE CTEKJO Ha JKHAKOCTHON JHHHH; 4 — KOMIpeccop; 5 — Harderarefb-
Hblii TPyGonpoBoA; 6 — BcachiBalOWHi TpyGonpoBoaA; 7 — COIJIOBOH HacafoK JMAJs OOAa4H OXJaXACHHOrO BO3AYXa;
8 — BO3YXOOXJaAHTeNb; 9 — PHAbTD-OCYUINTENb



B aBTO6ycax KOMIOPECCOPHO-KOHIEHCATODHHE ar-
peratT pacmoJiaraerci OOLIMHO IOX HOJOM, & HC-
NapHTE/bHO-BEHTHIATOPHEA — HOA  [OTOJIKOM,
Bnepeju M valle c3af# Kysosa. Hnmoraa npa-
MEHsieTCSl pacmojioKeHHe Bcer0 060pynOBaHHsA
0O TOJOM B LeNAX HCIOJb30BaHHA NPHBORHOIO
BaJla KOMIpeccopa AJsi BPailleHHsi BeHTHSATOPOB.
IlpuBox kommpeccopa OCYLIECTBJSETCH OT IJaB-
HOro JBHraTes]si MpH NOMOINH KJIHHODPEMEHHOH me-
pelaud HAH KapAaHHOro Baja. STOT NPHBOJ yAO-
GeH aJas ‘MeXAyropoAHHX apToOycoB c Gouee
poBHON paGotoft ryaBHoro asurartens. Jlas ro-
POACKHX aBTOGYCOB, HMEIOUIHX MaJyl0 CKOPOCTh
H JEeJalomuX vacThe OCTaHOBKH, yAo0Hee NpH-
MeHATb JJisl MpHBOAA KOMIpPeccopa CHeudaJibHHH
GeH3HHOBHIA JBHrarteJb. MOIIHOCTL TAaKOro JBH-
rateJs B KPymHHX aBToOycax Aocraraer 18 kBr.

YcranoBka 45 KOHAWIHOHHPOBAHHSA BO3AyXa
B MHKpoaBTo6yce PA®-977]] wu3o6paxkeHa Ha
puc. VI—56. Xo/1010NpPOH3BOSHTEIBHOCTD €€ PaB-
Ha 3,5 KBT npu DmoZade OXJaXXKAEHHOTO BO3JyXa
0,14 m%/c. [IpuBox KoMnpeccopa B 3TOf yCTaHOB-
Ke OCYIIECTBJEH OT IViaBHOro ABHrartes. [logaza
BO3AyXa MPOH3BOJHTCH Uepe3 HHIHBHAyaJbHHE
CONJIOBHE HacaJK# Ha Ka)XJOr0 MacCaxXdpa, 4To
003BOJISE€T [MOJAYYHTb  CHHXKEHHE TeMIEpaTypH
OKOJIO maccaxupa Ha 5°C NPOTHB HapyKHOA NpH
CPaBHHTE/bHO HeGOJIbINOK XOJOAOHPOH3BOLHTED-
HOCTH. ’

CxeMma pasmemeHHsi 06OPYROBaHHS YCTaHOB-
KH KOHAMIHOHMPOBAHHS BO3AYXa HAa JIETKOBOM
apromMobusie pokasaHa Ha puc. VI—57. [IpuBox
KOMIpeccopa, Kak MPaBHJIO, OCYIIEeCTBJASAETCS OT
[JIaBHOTO JABHraTels 4epe3 3JEKTPHUECKYI0 Myd-
Ty, HO3BOJSIOILYI0 ABTOMATHYECKH Dery.JaHpOBaThb
XOJNOAONPOM3BOAHTE/IBHOCTE YCTAHOBKH  IIyTeM
[epHOAHIECKOH OCTAHOBKH KoMmpeccopa. Kol-
- IGHCATOP BO3AYLIHOTO OXJAXAEHUS YCTaHAaBJIH-
BalOT mepej, paAHAaTOPOM jBuraTess. Bo3ayxoox-
JNajATeJb C BEHTHJATOPOM YCTaHABAHBAKOT HWJH
B 3ajHell yacTH aBTOMOGMJIA, KaK 3TO NOKA3aHO
nHa puc. VI—b7, HJH Xe nepel nepeiHHMH CH-
JnenbsMu. PaGounfi 06beM UHJIHHADOB  (0GHIYHO
YeTHpeX) KOMIPeccopa AJsi JIEPKOBOTO aBTOMO-
6uns 0,16—0,2 AM? ©npH u©acToTe  BpalleHHs
33—67 c-! (2000—4000 o6/mun). Maxrcumasn-
HO JomycruMasi 9actoTa . BpalleHHs  BaJa
gomnpeccopa 100 c¢~! (6000 o6/mum). Xosaomo-
IPOH3BOAUTEIbHOCTD KOMIpeccopa H3MeHsieTcsl B
" 32BHCHMOCTH OT YAaCTOTH BpalleHHS Baja KOM-
npeccopa ot 3,5 KBT npu crosnke no 9 kBT npu
MAKCHMAaJbLHOH CKOPOCTH aBTOMOGHJIA.
ofecmeunTh HajljeXallyld XOJOMONpPOH3BOAHTEb-
HOCTb NIPH CTOSIHKE, HHOTAA YCTPaHBAlOT MOBH-
IaOIyl0 nepefauy OT ABHraTeNs, BKJIOUAIONLY-
10cA npu- paGote MOCHeNHEro Ha XOJOCTOM pe-
JXAMe., BeHTHASATOP BO3LYXOOXJ2AMTENs BpAalla-
ercsl 3JeKTPOIBHI'aTENEM MOCTOSHHOrO TOKa, pa-
GoralouuMm OT aKKyMmyasropoB. [loatomy ero
‘MOIIHOCTH He AOJIKHA mpeBmiaTth 150 Br. Temno-
nepefaiolias NOBEPXHOCTb HCHApHTeds JOJXKHA

YUrobu -

O0ECBETHTS KOMICHCAUMIO BJard #a BeM B BuAe
pocH, O6Mepsanne HCnaputeas, Kak H OTCYTCT-
BHC KOHIEHCAIHH BJAard, He pomycxaercs. Kon-
JEHCATOP JO/KeH o6ecneuuTh MaKCHMAJibHYIO
PasHOCTb MeXJAY TeMNepaTypodi KOHACHCALHH H
HapyXHbM Bo3AyXoM 20°C (fxmax=60°C npn
te=40°C u ckopoctn aBTOMOGHAS 40 KM/u).
IlpakTHUecKH NJOMajb NOBePXHOCTH HCHAPUTEIR
H KOHJAeHCaTopa cocTaBaser 4—8 M2 Brinosus-
0TCA OHH OGLIYHO H3 MeJHHX TPYOOK € aJiOMH-
HHEBHMH IJIACTHHYATHMH pe6paMu  TOJIIHHON
0,2 MM npu ware 2—3 MM.

TexHHuecKas XapakKTePUCTHKA OTeYeCTBEHHBIX
aBTOHOMHHX KOHJHIHOHEPOB AJA aBTOMOGHJeH
npuBefieHa B Taba, VI—29,

KOHAHILHOHHPOBAHHE BO31YXA
HA CAMOJIETAX

Oxnaxjenne BO3fyXa B caMoJeTe HeOGXOAH-
MO JJIs OTBOJa TEIJIOTH, BHIEIAEMOH JHOAbMH,
HNOABOJAHMOH €O CXaTHM BO3LYXOM, NOAJEPXKH-
BalIuM B KabuHe AaBjenne 80—84 kIla (600—
630 MM pT. CT.), a TaKXKe TEIJIOTH TpeHHA (io3e-
JAXa caMoJieTa O BO3AYX (JOBOJBLHO 3HAUHTEIB- -
HOH B CBSI3H C YBeJHYEHHEM CKOPOCTH CaMmoJe-
TOB). 3ajauyH YCTAHOBKH: HOANEPKAHHE KOM-
($OPTHHX NapaMeTPOB BO3AyXa AJd NaCCAXKHPOB
H KOMaH[H H I0Jaya HapyXXHOTo BO3iyXa B KO-
aupuectBe 36 MS/4 Ha KaXJOro maccaxkupa H
51 M%u4 Ha KaXIOro ujeHa KOMAHIH.

Iorpe6Hasi XOJORONPOU3BOAUTENLHOCTL YCTA-
HOBKH KOHAMLHOHHMPOBaHHA Bo3Ayxa (B kBr) Mmo-
KeT OHTL OPHEHTHPOBOYHO OLleHeHa B 3aBHCHMO-
CTH OT YHCJA DacCaxKHPOB CJEAYIOLIHM 06pas’oM:

UHC0 M3acCaXXHpoB Xonoaonpgusaome:muocwb. KBy
2

40 35
60 42
80 58

Jl1s KOHZHOHOHHDOBAHHA BO3JYyXa B CaMoJie-
Te IPHMEHSIOT BO3AYIIHBE H (PPEOHOBHE XOJIO-
auabHble Maumuee, IIpuMepHas cxeMa Bo3AyIl-
HOH XOJIOJAMJBHOM MAalUHHH [AacCaXKHPCKOro ca- .
MOJeTa mokasana Ha puc. VI—58, Hacrs Bo3ny-
Xa, CKaToro B IEHTPOGEXKHOM KOMIIpeccope oOc-
HOBHOI'O [BHraTe/ist, NOCTymaeT B ABa TeiJOOG-
MEHHHKA, OXJaXJaeMbHX HapyXKHEIM BO3LYXOM.
IMocne 3toro xoa0iHbIA cKaThif BOSAYX pacIuu-
psieTcss B TypGojeraHziepe H MocTynaet B KaGHHY.

BOSAleleIe XOJIOAHJIbHBIE MAaUIHHBI  LIMPOKO
NPHMEHAIOT HAa COBPEMEHHbIX NAacCaX{MPCKHX ca-
MoJIeTax IVIaBHHM 06pa3oM H3-3a MaJlol HX Mac-
cul. HemocrarkaMi HX SBASIOTCS  NOBHIUIERHAs
(opuMepHO B 3 pasa) moTpebJiseMas MOLIHOCTB
H HEBO3MOMXHOCTb PaGOTH IPH CTOSHKE H B3JeTe.
AroT nociefHHH HEJOCTATOK NPHBeJA K NOABJeE-
HHIO TaK HashiBaeMbIX a3POJPOMHHX KOHAHIHO-
HepOB, CMOHTHPOBAHHHIX Ha ILIacCH H CHOCOGHHIX
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Pye. VI—58. CxemMa BO3AyHI-
HOA CaMOJETHOH XOJOAUJb-
HOH MalllHHH:

I — npeiBapHTebHEA  XOJOXHIb-
HHK CIXKaToro Bo3ayxa; 2 —- OCHOB-
#oft XOJIONH/AbHHK CXKaToro BO3-
AyXa; 3 — BEHTHAATOP OXJaxpa-
joHiero BO3AyXxa; 94— peryJaHpyio-
l.ll}[ﬂ BEHTHJb MHHHMAJBHOIO pac-
Xo4a BO3Ayxa; 5— comia TypGo-

Oxnaxdirowui 8030y

4

Dxnaxdennsis
rii 5 Bosdyx

2 . 6

JeTaHiepa C IMepeMeHHBIM ceue-
HHEM; 6 — BOLOOTHEAHTeNb; 7 —
TypOoAeTaHeD; 8 — orpaHHuH-

Teab pacxofa; 9 — BeHTHJL Gafi- Cxameid '2
maca; 10 — perynmpylomufi Ben-  0030yX )
THAbL aHTHOOJMeAenuTens; I1 — Tep- ——
MOPEryJAHPYIOWHA BeHTHIb Gaftma-

ca; 12 — perynsarop pacxona

Puc. VI—59. Cxema dpe-

|
l
[
i
1
Ll
o

OHOBOH 1eHTpoGeKHOH
CaMOJIETHOH  XOJIOJHJIbHOR
MaLIHHEL:

1 — ucnaputenab; 2 —~— DATUYHK
JaBJeHHsT BcachiBaHHs; 3 —
TEePMODEryAHpPYIOIHA BEHTHIb
(TPB); 4 — peryasaTrop BHpbIC-
Ka XKHJAKOCTH; § — CMECHTeJb;
6 — CMOTPOBOE CTeKJO; 7 —
ocylintesb;, - 8 — Bo3AylIHas
Typ6HHa; 9 — pacxomoMmep;
10 — typ6okomnpeccop;  II —
3aNOpHbLII BeHTH/b; [2 — pese
H BeHTHAbL Gafimaca; /3 — Ben-

THJAb, PeryJaupyloilni paasJe-

HHe BcachiBaHus; [4 — pecH- @ ;
sep; 15 — BeHTHAb, PETYJAHDY- Dinaxdaruiind
IoIMA nogavy BO3LyXa B TYp- Boadyx

6HHy BeHTHAATOpa; 16— wiu-

Gep; 17 — BO3AYXOCTYCKHOX
BeHTHJIb; 18 — npenoxpaHu-
TeabHbIA MeMGpaHHBIH KJa-
naH; 19 — KoupeHcatop; 20 —
IaTYHK TemmepaTtypei; 2/ —
BEHTHIAATOD  OXJaXKAAIOULEro
BO3nyXa

AOADBe3XKAaTb K CTOSILIEMY Ha a3poJpOMe CaMoJe-
Ty. XOJOAOHNPOH3BOXHTEJIbHOCTh TAaKHX KOHIMIH-
oHepoB ot 30 po 100 kBr. Orn mojaiT B camo-
JeTH oxJamAeHHBR o 6—10°C Bosgyx uepes
rufKHe ILIaHrd B KoJuyectBe 1—3,5 kr/fc.

3a nocjiexHee BpeMsl B IaCCaKUPCKHX CaMo-
Jnerax Bce GoJibllee PacnpOCTPaHEHHE MOJYYaloT
¢peoHOBHEe LEHTPOOEKHbLe XOJOAUJbHbIE MALIH-
HH, pa6oraioomue Ha R12 nam R114 (puc. VI—
59). IlpeumyuiecTBaMH HX NepeX BO3AYLIHBIMH
XOJOJHJIBHEIMH MAlUMHaMH SBJSIOTCS — MEHbIuast
(B 3 pasa) 3aTpara MOIIHOCTH, HEBLICOKASl CTOH-
MOCTb, BO3MOKHOCTb PaboThl Ha crosaHke. Ilpu-
BOJ, MallHHbl OCYLIECTBJAETCH OT TYpGOHHLI, pa-
Goralowell Ha cxKaTtoM BO3fyXxe. PeryampoBanue
XOJIOAONPOU3BOAHTENLHOCTH OCYINECTBASETCH Iy-
TEeM H3MEHEHHMs YacTOTHl BpalleHHs TYpOHHm B
pesyJabTarte GoJibllell HJAM MeHblLIeH MoJauu B Hee
Bo3gyxa. (DpeoHOBBe CcaMoOJeTHble TypGOKOM-
TIPECcCOpHBIe XOJMOIM/bHBIE MAUIHHBL BHITYCKAIOT
3a py6eXoM (XOJ0AONPOH3BOAUTEBHOCTL B JHA-

Hapyxweld
zfos%x

@
Pequpryrsyu-
OxHsitl B030YX

& Cxamsii 803y
Xudkui gpeon
Naps gppeora

nasoHe 14—90 xBt). Ilpumensior Takxe KOMOH-
HHPOBaHHHE YCTAaHOBKH C ()PEOHOBOA H BO3AYIU-
HOM XOJIOZHJBHHIMH MalinHaM#. OHH HeCKOJbKO
TsXKeJee BO3AYLIHBIX, HO Jerde ¢peonoBux. Ha
CTOSIHKaX OHH MO3BOJSIOT 0GeCcHeydTb OXJaXAe-
HHe NacCca’KHPCKHX KaOHH.

YCJIOBHBIE OBO3HAYEHHS

Q@ — OIS MOIHOCTH, KO3(MdHLHEHT.

8 — K03 duuHeHT paboyero BpeMeHH.

¢ — yaeabHast TensnoeMKkoctb, KJx/°C-Kr,
d — BJjlaroconepxaHue BO3AYyXa, KI/KT.

G — MaccoBHil pacxof, Kr/c.

F — naomans mOBEPXHOCTH, M2,

H “— reomerpuuecknii pasmep, raySHHa, M.
i — suTaapnus, KJILXK/Kr.

k — koaddunnent Tensonepenaud, Br/m¥/x;

K — kanurajbHble 3aTDaTH;

L — oCBelleHHOCTD, JIK;
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m — Ko3QHUHEHT, XapaKTePH3YIOMHA KOHCT-
PYKURIO KDOBJIH;
M — KiHeMaTHUECKash XapaKTePHCTHKAa BO3AYUI-
HOH CTPYH;
N — rennoBasi  XapakTepHCTHKA
CTPYH, MOIIHOCTb, KBT.
1 — KOJHYECTBO.
p — napuuanabuoe Aasjenue, Ila, klla.
Q — TenJIONnpoH3BOLHTENBHOCT,  XOJIOJONPOU3-
BOJUTENBHOCTb, TENJOBOH NOTOK, KBT.
¢ — IJIOTHOCTh TeMJOBOrO0 MOTOKa, BT/M2
T — a6comoTHas Temmepatypa, K.
t— TeMnepaTypa, °C.
V — o6pem, M®; obbemHbifi pacxod, M%/c;
W — KOJIHYeCTBO BJAlH, KT
W — CKOPOCTb, M/C; BJaroBHIAeJIEHHR, Kr/c, Ji/c;
a — KoadduuHeHT Temioorgaun, Br/mZK,
f — koappuuuent Maccoobmena, kr/c Ila-m2,
Ap — noTeps naBJieHHs, THAPABJHYECKOE COMpPO-
THBJeHHE, []a.
Ai — pasHoCTb GHTAJBNHA.
§ — Ko3th(HIHEHT CONPOTHBIEHHS.
£ — k09 duLHcHT BIaroBHNALCHAL,
‘(p ~ MONPABOYHBEIA KO3GbOHIUEHT YUATHBAIOMIAM
HepPaBHOMEPHOCTb [0S CKOpPOCTeHd, OTHOCH-
TeAbHAS BJAAXKHOCTh, %.

BO3LyUIHOM

HHpeKCH HHXKHHE

0 — KuNeHne; HHAEKC OCPeJHEHHS;
1 — Bx0J1 cpenH;

2 — BHXOX CPefH;

B — BO3AYX;

BEeHT — BEHTHJISAIHOHHEI;

BJl — BJAAXKHHH;

3ar — 3arpsi3HeHue;

3aT — 3aTEHEHUe;

3B — 3aBHCSANINE;

HH — HHOUALTPALHUS;

K — KaMepa;

KpP — KPOBJAS;

J — JIOJH,;

H3 — He3aBuCALIMHA;

06 — 060pyI0BaHHeE;

Or — OTrpaK ACHHE,;

OK — OKHO;

0C — OCBEI{eHHOCTD;

1 — noMellleHHe; NepeKpPHITHE; NPOAYKT;
P — DEHHPKYJSIHOHHBIN;

X — XOJIOAHJbHBIH;

X.M — XOJIONHJbHAS MalluHa;
I, — HYPKYNANHOHHKI;

3 — 9JIeKTPHYECKHH,
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TJIABA VII
HUCNbITATEJNbHBIE XOJIOAHJbBHBIE YCTAHOBKH

OBIUKE CBEREHHSA

HcnuTaTesbHbe XOJORHJAbHBIE YCTAHOBKH 0O
Ha3Ha4YeRUIC Pa3ielsfloT HA TPH OCHOBHHE IpyI-
OH: KAYMAaTHYECKHE, IIe CO3AAI0T YCJIOBHSA
SHMHETO HJH MNOJSPHOTO KJIHMaTa; BHICOTHH €
AAf MMHUTALHU YCJAOBHA B BBLICOKMX CJOSX 3€M-
HOl aTMoctephl, XapakTepH3yeMHX NOHMKeHHH-
MH TeMIepaTypof H [aBijleHUeM BO3AyXa; NP O-
H3BOACTBeHHHE H HaydYHO-HCCJle-
AoBaTeJbCKHe, TIle HCCJeyeTcst BJHsHHE
HHU3KHX TeMlleDaTyp Ha [pOHeCChl, SBJEHHS H
CBOHCTBa BELIECTB B pasJMyYHBIX OTpacisx Ha-
YKH H TeXBHKA.

B ofuwem caydae B HCHBITATENLbHOH XONOXUND-
HO# yCTaHOBKe B 3aMKHYTOM oObeme XOJOIAWJb-
HOH KaMepH, Kyla TWOMelaeTcs HCC/IexyeMBift
OGBEKT, CO3J2I0T 3aRAHHYIO HH3KYIO TeMmeparty-
Py 4acTo B COBOKYINHOCTH € APYFHMH YCJACBHA-
MH, #eoOXOAHMBIMA AJaA ucnbitaHuf. MHorza B
yCTaHOBKAX TPeTbefl TPYAfib B LenSiX HCOLITAHUA
MOJABEPraOT OXJAXAEHHIO 06bEeKT, HMUTHDYIOUIKN
TOT HJH WHOR TeXHOJIOrHYeckKH# anuapart, JRGO
cam annapat (JApaoreHepartop, ¢pu3ep, pasiesy-
TeApHYI0 KOMOHHY W T. m.). B TakHx caysasx
oxaaxjaeMasi Kamepa KakK TakoBas MOXeT OfT-
CYTCTBOBATD.

Kpome xonofuabrOA KaMepH wcnHTaTebHas
yCTaHOBKa BKJIOUAET: XOJOMAHJbHBE MAWHHH H
Ipyroe oGopyaoBaHue (BEHTHJATOPH, MOZOrpe-
BaTeJH 4 T. 0.), KOTOPHe CJAVXKAaT IJS CO37a-
HYS 4 DOLJEPXKAHHA B KaMmepe HeoOXOIHMOro
TeMNepaTypHoro peXuMa; cHCTeMbl H NpHGOPH
KOHTpOAS, 3amepa, YOpaBJeHHs, 3aliuTH, GJIOKH-
POBKH H 2BTOMAaTH3alHH CHCTEMH, ofecneunBaio-
mue AeATeJbHOCTb O6bEKTa H JOMOJHHTeILHBIE
BO3JeficTBHS Ha Hero (ClOZa MOryT OTHOCHTHCS
CHCTEMB MHTaHHS 3JEKTPOIHEpruedl, TOMJIHBOM,
rasaMi, CHJIOBble  Harpysaredd, -BHGPaTOpHI,
aKyCTHUYeCKHe YCTPOACTBA U T. I.).

HcnpiTaTenbAble XOJOXMJABHBIE YCTAHOBKH MO-
ryT GHITh AHOGO CepHAHHIMA, NMH60  YCTAHOBKAMH
HHAHBHAYaJLHOTO HCNOJAHEHH S
Jiee YHHBepCaNbHH H XapaKTepH3YIOTcAl BBHICOKOM
CTenenblo 33BOACKONA rotoBHocTH. CepHiinHe wHC-
AwTare/ibipe XOJOAHJbHBIE YCTAHOBKH OXBaTH-
BalOT 06JAaCTb MaJLIX H CPeIHHX pPa3MepoB.

B CCCP B Hacrosimlee BpemMs cepuilHo BH-
nyckaercd Jumb  Tepmokamepa TKCH  02-80,
noApo6GHO ONHCAHHAS B CHPABOYHHKE «XOJOHJIb-
pgbie MamiMHEbH> JaBHofi cepun. [lorpeGHocTu B
ACONITATeNbHBIX KaMepaX B Hamlefl CTpaHe no-

Tlepsule Hau6o-

KDHIBAIOTCS TVIaBHBIM 00pa3oM 3a cdeT o6opyno-
Banus, npoussogumoro B I'/IP B pamkax Koome-
pauun C3OB. Texnuueckue Hauubie HanGoJee pac-
NPOCTPAHEHHOTO HCAMITATENbHOTO OBOpPYACBAHHS
npoussogcrBa I'JIP, H3roToBasieMoro cepuiiko,
npuBefieHsl B taba. VII—1. B atoM oGopyarosa-
HHH OJHHM -#3 OCHOBHHIX MapaMeTPOB SIBJsETCA
3ajaHHafd HH3Kas Temneparypa. Yacto oaHOBpe-
MeHHO ¢ ofeCHeYeHHeM MHHYCOBHIX TEMIlepaTyp
KaMepHl OCHAWaloT O6OpyAOBaHHEM AJS [OJyYe-
HHS [IOCOBBIX TeMIepaTyp, Bakyyma, Nepemen-
HOH BJIaXXHOCTH H Ip.

O6vem moJsesHoro mpocTPaHCTBA HCNHTATENB-
HbIX KaMep OXBATHIBaeT [Hana3od OT JoJedl
JUTPa A0 COTeH KyOHueckuX Merpos. Maane ka-
Mepu of6beMoM J0 50 41 4yacTo Ha3HWBAlT TepMO-
cratami. Kak npasujo, B TepMOCTAaTaX Bpedy-
CMOTDEHO TOJIbKO H3MEHeHHe TeMnepaTyph, npH-
YeM OTpHLaTe/bHble TeMIepaTypel [OJYHaloT 8
HeJSiX YNPOWEHHS  SKCINIyaTallHH € I[IOMOIUBIO
MaJIOSKOHOMHYHBIX crnoco6oB  (BHxpeBasi TpyGa,
TEPMO3JIEKTPHUECKOE OXJIgKJaloulee YCTPOHCTBO,
CyXoH Jell, XHAKHA a30T). B KaMepax o6wemoM
Gosee 50 &1 OTpHUATeJbHHE TeMOEpatypH mnoay-
4al0T, KaK NPaBHJO, C MOMOLIBIO NMAPOKOMIPECCH-
OHHBIX (PEOHOBLIX XOJOAHJBHHX MAaIIHH.

KpynHee KaMepH, cOOpyXKaeMHe, Kak NpaBH-
JI0, N0 HHAHBHAYaJbHBIM NPOEKTaM, OpeJACTaBisi-
0T co60f  MEeTa/VIHYeCKyl0, HOEepeBSHHYO RJH
CTPOMTEJIBHYI0 KOHCTPYKIIMIO H3 KHpHH4a, [Oljia-
KOOeTOHa ¥ T. M. C BHYTPeHHeH TeNA0BON H30J3-
unedl. lns Kamep, TemnepaTypa B  KOTOPHX
—40°C ¥ HHXKe, TOJIUMHA H3CJAALHOHHOIO CJOS
cocraBaser ot 200 go 300 MM (DpH BHCOKOM
KauecTBe M3O0JMALUHOHHOrO MaTepuana). XoJo-
JUAbHAS Mall¥Ha H WHTH ¢ npubopaMu - ynpas-
JIeHHsl, HalJIONeHHA W KOHTPOJS YyCTaHaBJH-
BalOTCd B HENOCPeACTBeHHOH OJH30CTH K Ka-
Mepe.

B Tex ciydasx, KOrZa 3TOTO Tpe6yeT DexuM
9KCIEDHMEHTa, NPH BXOle B Kamepy 06OpyAyiOT
BXOJAHOH TaMOyp, KOTODHH CJAYXHT TeNJOBbIM
wmo3om. B Takoli ¢opkamepe MOXHO NOALEp-
XHBaTb MPOMEXYTOUHYIO NOHHAKEHHYIO Tempepa-
TYPY. S
B 3aBHCHMOCTH OT raGapHTOB  HCHBITYeMBIX
OGBEKTOB KAMEDH HMEIOT  TellJIOH30/4POBalHLE
JIIOKH, ABEpH W]l BOPOTa C PYUHBIM HJIH MPHBOX-
HHM MEXaHH3MOM 3alHPaHAS H KaueCTBEHHKIMH
Pe3HHOBHMH YIVIOTHEHHAMH IO MEPUMETPY.

BuayasnbHoe HabuioneHde 3a [POTEKAHHEM
9KCrepHMEHTa NPOH3BOJAHTCA 4Yepe3 CMOTPOBhie
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OKHAa C MHOTOCHORHBIM OCTEK/IEeHHEM, Ppacnolo-
JKeHHble Ha JBEDH MJH CTeHaX KaMepo. Jlas sa-
“UHTH OT o6Mep3aHuf B NPOCTPAHCTBG MeXAY
CTeKNaMH  3aKJa[bBalOT MNOIVIOTHTEJb  BJIarH,
OpOJAYBAIOT ero TeMJhM BO3JYXOM HJH OCYLIeCTB-
JISIOT JJIeKTPHYeCKHH oforpes. Jlas CHJIOBHIX Ka-
Gesefi W NMPOBOAZKH KOHTPOJbHO-H3MEPHTEIbHEIX
npu6OpOB, MNPHBOAHHX BaNOB, TPYGONPOBOIOB
CXKaTOro BO3AyXa H rasoB ¥ NpP. B OTPaxkJAeHuAX
KaMepH INpelyCMaTPHBAIOT HeOGXOLHMOE KOJH-
4eCcTBO BBOJOB.

B oT/HuHe OT NMPOMBIINIEHHHX XOJIOMU/bHEIX
‘YyCTAHOBROK, pabOTAIOIMX B CTALHOHADHOM DPEXKH-
Me, GOJIBIIMHCTBO HCIBITaTeNbHHIX YCTaHOBOK Xa-
PaKTepH3yeTCs PEXHMOM, IepeMeHHbIM TI0 TeMIle-
paType M TEIJIOBHIM Harpy3kaM  (HCKJIOMeHHeM

ABJAIOTCA YCTAHOBKH, NpelHa3HayeHHble JJsd Cha-

TOYHHX HCIOBITAHHH Ha HEKOTODHIX 3aBojax, rie
OrpaHHYHBAIOTCS NPOBEPKOH H3Je/NMH TPH OJHOM
npefesnbHON HusKoH Temmepatype). Ilpu Temso-
BOM pacyeTe H BBIGOpe XOJIOJONPOH3BOIUTEJbHO-
CTH XOJIOAWJLHHIX MalliH B pacCMaTpHBaeMoi 06-
JIaCTH CJeIyeT YYHTHIBATb HECTAIlHOHADHOCTb pe-
JKHMa MOHHXKEHUS TEMIIEPaTyp, a TaKXKe BO3MOXK-
HHe OPKJOHEHHS DeXHMa IPH SKCHEepHMEHTax oOT
PacyeTHOro HOMHMHAJBHOTO. DTO NPHBOJHT K He-
O6GXORHMOCTH HMeTb 3amac XO0JOJOIPOH3BOJIH-
TEJIbHOCTH H IPUMEHSTb Gojee MOILIHLIE XOJIO-
JUJbHBE MaliHHEL

HcnbiTaresnbHele XOJOAHJbHEE YCTaHOBKY, 3a
HCKJIOUEHHEM CaMBIX KPYMHBIX, pacmojaralorcs
B NPOH3BOJCTBEHHBHIX HJH JaGOPaTOPHBIX KOpMY-
cax, rae ocoboe BHHMaHHE YAEJSIOT TPeOOBAHH-
M OesomacHocTd. [103TOMy npHMEHEHHe MAIUHH,
paGoTalollHX Ha aMMHakKe, 3JeCb HEJOMYCTHMO.

KpoMe oTZesdbHBIX ChelUaJbHBIX YCTAaHOBOK,
KOTOpHle GYILYyT PacCMOTPeHH HHXKe, NOTPEGHOCTD
B Xxojoje OOJbUIHHCTBA HCOBHITaTeNbHBIX  yCTa-
HOBOK He3HayHTeJbHa H DEJKO  -IpeBblulaeT
100 xBt. Han6oaee st pekTHBHO mpuMeHeHHe Na-
POKOMIIDECCHOHHBEIX ~MAlllHH OAHO- M JBYXCTY-
NeHYaToro cxartusi, paboraromux Ha R22, uc-
noJib3yI0T TaKXe MalIHHBL, paboTaiomue Ha R22
u R13 B kackagnoM mukie. B ucnmTaTesibHBIX
ycTaHoBKax B o6JacTH TeMmneparyp —©60°C wu
HHXKe MOTYT NDHMEHSTBCS TaKike BO3AYLIHEHE
Typ6OXOJOAH/bHbE MalUHHE THHa TXM.

B paccMatpuBaeMolf o6sacTM B NOJABJSIO-
meM GOJLIIHHCTBE CJIYuaeB NPHMEHSIOT CHCTEMY
HeNoCpeJCTBEHHOTO OXJaxJeHHA ¢ GaTapesMy,
pAacnoJIoOXKEeHHEIMH B XOJOIUJBHOA Kamepe, HJIH ¢
BHLIHOCHBIMH BO3LyXOOXJaJuTeldsIMH. DTa CHCTEMA
XapaKTepH3yeTCs MeHblledl TenJOBOR HHepLyel
W TO3BOJISIET JIyUllle PemlaTh 3a7auy CO3JaHHA Me-
PEMEHHOTO TEeMIIePaTYPHOTO peXHMa B KaMepe.
HcnoabsyeMble B KPYIHBIX KaMepaxX XoJIOAHJb-
Hble MallMHBl PACNoJaraloT ‘B HeNoCpeICTBeHHOM
6JM30CTH OT HHX, B CaMbIX KPYNHBIX 9KCHepH-
MEHTaJbHBIX YCTAHOBKAaX XOJOAHAbHOE 0GOpyJo-
BaHHe pAa3MellaloT B OTAEIbHOM MAIUHHHOM
3ane.
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KJIIHMATHYECKHE YCTAHOBKH

OkpyRalomas cpeia pasiaHuyHHM  06pasoM
BJIMSIET Ha CBOACTBA, XapaKTEPHUCTHKH H paGoTo-
CIOCOGHOCTL OOBEKTOB, HaXOAALIKXCSH MOCTOSHHO
HJIH NEePHOJLHYECKH HAa OTKPHITOM BO3AyXe Bile I10-
MelleHUH.

s npoBepkn B paGoYHX YCJIOBHSX 3TH 06B-
€KThl IOABEPraloT KJIHMATHUECKHM HCHBITAHHAM,
INPH KOTOPHIX HCKYCCTBEHHO CO31al0T cHemu¢H-
YeCKHe YCJIOBHS OKPYXKallifedl cpeiHi, ‘Taxkue, KaK
NOJIAPHBIA KJHMAT, CyXHe H BJaXKHble TDOMUKH,
BJIAXKHBEIH MODCKOH KaumaT. PacueTHble yc/aoBHA
AJsi PasJHYHBIX KJIMMATHYECKHX 30H H BpeMeR
roja HOPMHPYyIOTcA craHzapraMi. OObUHO HaH-
Goslee yHHBepcanbHHIE KJHMaTHYECKHe HCIBITA-
TeJbHble YCTAHOBKM OCHallalOT CHCTEMaMH H ycC-
TPOHCTBAMH JJit CO3MAHHUS B INMPOKHX [AHAMA30-
HaX HeoOXOAMMBIX TemiepaTyp (HH3KHX U BBICO-
KHX), AaBJeHu#, BJAXKHOCTH u AP. B KaHHOH raa-
B€ paccMaTpPHBAIOTCS JHIIL 3JEMEHTH, CBH3aH-
Hble .C CO3JaHHEM HH3KHX TeMIepaTyp.

B GoJbuiMHCTBE C/AyyaeB MNPH 3KCHEPHMEHTax
NOAAEPKHBAIOT HOCTOAHHLIH DaBHOMEDHHIH TeM-
MepaTypHbIH peXHM CO CTyNeHYaThiM WJH MNJaB-
HBIM- IEPCXOJIOM OT ONHOrO YPOBHS K APYTOMY.
B oraenpHBIx cayuasix tpeGyercs cosfaBath JH-
HAMHYECKHH DEXHM C MNOHHMKEHHEM WJIH NOBhILle-
HHEM TeMNepaTypH B KaMepe C 3aJaHHOH CKOpO-
CTBIO, HAaNPHMED HMHTALUA siBJEHHS GHICTPHIX 3a-
Mopo3skoB. Takue ycnOBHS TMPeABABAAOT K ycTa-
HOBKaM creuupHuecKHe TPEeOOBaHHS.

KinMaTHYeCKHM HCMBITAHHSAM MOABEPTaIOT lie-
Jble OOBEKTH H 3JeMEHTH aBTOMOGHJSHOTO H
KeJIe3HOIOPOKHOTO TPAHCIOPTA, JA0POXKHBIE Ma-
IIHHL], 3/eMeHTH JHHHA 3JeKTpomepenay, CTPOH-
TeJbHBIE MaTepHaJbl, MAETalH M KOHCTPYKIHH
H T. n. Clofa OTHOCHTCH TakKXKe GoJblias rpynmna
HCNHTaHHA — HCCHeJOBAHUSA BJHSHHS (AOHHIEH-
HHIX TeMIepaTyp Ha >KH3HelesTeJbHOCTb H pas-
BHTHE PACTHTeNbHBIX M JKHBOTHBIX OPraHH3MOB.

Jlabopartopusa ucnbiTaHus aBromMoOuscii. Pas-
Mephl HCHLITaTeJNbHBIX KaMep [IJsi JIETKOBHIX aB-
ToMoGuJselt cocTaBasiiorT 8X4 X3 M, AJs rpy30BHIX
H chenuaJbHHX MamnH — Jo 15X6X4 M. Ilpu
HCIIHITaHUM aBTOMOGHJb ¢ PaGOTaOLUKM ABHTATe-
JleM -H BKJIOYeHHOH mepefayefl ckopocreil ycra-
HaBJHBAKOT Ha TOPMO3HHX G6apabGaHax, CMOHTH-
poBaHHHIX B noJy kKamepn (puc. VII—1). Top-
MO3HOe YCTPOHCTBO, TOIVIOIIAIOLee MOUIHOCTb,
BHIHECEHO C MOMOMLIbIO NPHBORHOIO Basla d3 KaMe-
pH. BHIXJIOMHBIE Ta3bl OT ABHraTesss MO 3aKpH-
TOMY TPaKTy OTBOJATCH Hapyxy. Has uMuranun
JBHKEHHS aBTOMOOHJISI €r0 HOCOBYIO 4acTh OGAY-
BalOT BO3AYXOM C PeryJupyeMoil CKOPOCTbIO, PaB-
HOH CKOPOCTH JBHKeHHS. JTO TpebyeT CO3AaHHSs
3HAUATeJIbHON HUPKYJ/SIHH BO3AyXa B KaMepe.
CeexHH BO3JyX, HeOOXOIUMHIH IJs COKHraHus
TOIJIMBa B JBHraTese, OXJaxKJAaeTcss X0 Heo6Xo-
AHMOR TeMmepaTypsl B JBe, a MHOrAa H B TpPH
focJe/l0BaTesqbHble CTYNEHH B CIEIHAJbHBIX BO3-
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Pagoude remnepatypul, °C

Bmecra-
Hassanmg Mapka K::Z;; ) lfaﬁag:;l;:: 'p:iuepﬂ
I uanasox TounocTs A

TepmocTa? T105 —25+ 460 0,5 5 175X 175X 175
T106W 25160 =+0,5 5 175X 175X 175

TepMokamepa TI12,5/1.1 —30 < 4-100 - 160 496 542 X 590
T12,5/01.1 —30-=0 — 160 496 X 542X 530
T25/1.1 —30 < ~-100 — 250 496 X 542 X 940
T25/01.1 —~30 +0 S - 250 496 % 542X 940
TV1000 —70 + 1200 +=(0,5+1,0) 1000 1050 X 965 1000

Kapvakamepa wii  KPW-1/4 415+ 470 =£1,5 125 550400 % 540

tepMoKamepa € pe- KPW-1/4m —5+70 +1,5 125 550X 400 X 540

T'Y/IHpOBa HHEM

BJAXHOCTH
KPW-2 15+ 470 =*=I,5 250 750 % 450 X 750
KPW-2u ~5+470 =£1,5 250 750X 450X 750
3001 —256+ 490 0,2 250 630X 550 X700
3031 —25+ 490 0,2 250 630 550X 700
3002 —5= 490 0,2 250 630 X 550X 700
3003 —10++90  =+0,8+:=%1,2 250 630 < 600 x 665
3005 —30 <+ +90  £0,3%-x1,2 250 630X 600X 665
3006 —40 + +90  £0,3+=%1,2 250 630 600 665
3007 —50 +=--90 =+0,3+=£1,2 250 630 X 600 < 665
3101 —~70 = +90  =+0,2+-=*0,5 630 850 880X 900
KTK800 —70 =490  =%0,1+=0,5 860 1050 x 845 970
KTK3000 —30 +-100 =0 ,2_+il ,0 3000  1200X 1500 1650

TepmoGapokamepa  TBV1000. —70 + +120 =1 1000  1025Xx965x985
TBV2000 —70 + 4120 =l 2000  1275Xx 1350 1145
TBV8000 =70 = 4100 =1 8000  2200x2500% 1600
STBV1000 —70 < 4300 -=£0,5%+2 1000 1000 1160x 840

Kamumatepmobapo-  KTBV8000 —70 <+ 4300 —_ 8000  2050x230x 1870

Kamepa

Kanmatepmocsero-  KTLK1250 —20 -+ +60* =£0,2+-+1,0 1200 910 1170 x 1130

Kamepa —5 -+ 4-60
KTLK1600 —15+ +60* =£0,2++1,0 1600 910x 1170 X 1550

—0+ 460 =0,2+=+1,0
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PaGoune Temneparypnl, °C
BuecTa-
: MOCTh
HasBange Mapka KaMepHl, I‘aéagzl;r‘tég: 'pl:imepu
M
Jlnanason TouxocTs
KTLK20000 —10 + 4+40* =*0,5-+

+1,0 18200 4250 2050x2075
0+-4+40 £0,6+=*1,0

Creugsanbabit MOpo- ¢ Jdo —25 _ 920 1200945810

SHJbH HIH lﬂKaql 00() 5 670

MIpumeuwanua 1, Tepmocrar TIO5W HMeeT mporpaMMHoe ynpaBjeHHe TemmiepaTypod. 2. Kaumaxkamepn 3001—
Boe H HMEppakpacHoe o6ayuerne. 3. Tepmokamepa 3101 umeer 6 BapranToB, PAa3NHYaonINXCR COCTaBOM 3aAAOUINX H 33
(zo 1,6 MM. pT. CT.) ZaBJjenHs. 5. B Tepmoxamepax Jonyckaiorcst npu —70°C TennoBmipenenusn: 250 Bt (TBV1000—
HMeIOT OCBellleHHOCTb Ao 50000 sik; 3HakoM * OTMeYEHB! JHANd30HB TeMNepaTyp MHNpH pafoTe KJAMMaTepPMOCBETOKaMep

Puc. VII—I. KaMepa nAaa HCNLITAHHS aBTOMO-
GuJiefi:

1 — HcneTyeMblii aBTOMOGHAb; 2 — BO3AYXOOXJ/IaAHTENH;
3 — BEHTHJFTOP; 4 — TOPDMO3HOE YCTPOHCTBO; § — MYJALT
ynpasieHHsI; 6 — NpuGOpHbIE WHTH; 7 — CMOTPOBLIe OKHa

AYXOOXJIAJUTENAX H MO TENJOH30JHPOBAHHOMY
BO3JyXONPOBOAY Nojaercsa p Kamepy. Huorzma
‘BleCh NPHUMEHAIOT Pa3sOMKHYTYIO CXeMy C BO3-
AyIUHBIM JeTanlepoM. B xamepe Buijeasercd H
JO/KHA OHTb OTBeAEHa NPHOGOPAMH OXJAMKIAeHHH
TEIJIOTa, H3JydaeMas ABHraTeseM, TeNa0Ta, KO-
TOpasi CHHMAaeTcsi ¢ aBTOMOOHJLHOIO  paguaTo-
pa, H TemJOTA TPEHHs ABHXKYIIHXCH 4vacTell, 4TO
B cymMe cocraBaser 30—409% o6iero koauuect-
" Ba TENJIOTH, BHICASAEMOR NPH CrOPAaHHH TOMJH-
Ba. Tenjora, COOTBETCTBYWIlAf MOJIE3HOH MOLI-
HOCTH, H TEMJOTA BHIXJOIHBIX I'a308 OTBORATCH
HENOoCPeJCTBEHHO HADYXKY H B TEMJIOBOM 6aJ1aH-
ce KaMeppl He Y9acCTBYIOT. _
DKCHepHMeHTabHash KaMepa OXJa)jaeTesi C
NOMOLLbI0 MOWIHBIX BO3AYXOQOXJaJHTeJeHl, pacro-
JiaraeMbBIX BHYTPH Y TOPUEBOH CTeHB HJu Ha Ine-
pexprITHH KaMepil. Habaiofenne 3a 3KCrepHMeH-
TOM W yUpaBJieHHe BCeMM arperataMy HCOBITYe-
MOrO aBTOMOGHJST OCYILECTBJAAIOT u3 KalGuHbl Ha-
6ai0feHus, pacnosaraeMoii CHapyXH  (0ObBIYHO
BAOJb OJHOH H3 MNPONOJBHBIX CTeH KamepH).
3xech pasMeularOT NyJbTH = YIPaBJAeHAS H IPH-
6OpHBIE LUHTH; AJS BH3YaJbHOTO HaGMIOICHAS 33
9KCIIEPUMEHTOM NPeAYCMOTPEHb CMOTPOBLIE OKHA.
Kpome GoabliMx Kamep AJa HCHLITAHMS Bee-
I ro aBTOMOGHJIA B LeIOM B JIaGOPATOPHH OOBLIMHO
17 ‘ ) HCTIOJb3YIOT HebGoJsbllne KaMmepel (GOKCH) pasme-
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IMporomxkenne taba. ViI—1
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ManuHa
1880x 1650 X 1970 1700 » Eég , 380/220 5 9 » 800 — —
1880 1650 x 1970 1700 » R13, 380/220 50 9 » 800 — —
R22

3007 uMEIOT TPOrpaMMHOe YIIPaBJIeHHE TeMItepaTypoli H BJaXHOCTLIO, & TaKXKe BO3MOKHOCTD IPOMSBOAHTD YJIbTPaQHONETO
TACKIBAIOMEX ycTpolicTB, 4. TepmoGapokamepu TBVI000—TBV8000 uMeloT oGOpYyAOBaHHe [Jisl CO3JAHHH MOHHKEHHOrO
TBV2000); 1500 Bt (TBV8000); 700 Bt (STBV1000); 1250 Bt (KTBV8000), 750 B (TV1000). 6. KimMaTepMOCBeTOKaMepH
6e3 ocBemeHmEA. 7. mxad>’§05300/1000 UMeeT JBa OTHAEJIEHHS: OJHO /sl 3aMOpakKHBaHHHA, Apyroe s XpaHeHHs.

poM no 5X3X3 M a1 HenbiTaHuk aBTOMOOHIb-
HHIX JIBHratesefi. JIpuratesb ycTaHaBJHBAKOT Ha
cnoenyaJdbHHA cTeHA, 060pYNOBAaHHBIA YCTPORCT-
BOM JJifl 3aMepa KpyTsiilero Momedrta. TopMo3Hoe
‘YCTPOMCTBO (THAPO- HJH  SJMeKTPOHHAYKTOPHBIH
TOPMO3) Da3MellaloT CHapYXH KaMepHl.

TIpu GoJbIIOH "MOLIHOCTH COBPEMEHHHX aBTO-
MOGHJIBHHIX JBHraTejefi o6ilas OPOH3BOLUTENb-
HOCTb XOJOXUJLHBIX MaluMH noXob6HORA saGopato-
PHH [HOCTHT@eT HECKOJNBLKHX COT KHJOBATT NPH
TEeMNepaTypPHOM YDOBHe KHIEHHs XOJIOAHMJLHOrO
-areata —50+—70°C. .

HcnotaTenpHble KaMephl BHIMOJHAIOT KHPNHY-
HHIMH HJAH GEeTOHHLIMH C BHYTPEHHel TemJIoH30-
asugedt.  JlJg npenoTBpalleHHs HOXKapa BHYTDH
KaMepH H3-32 NPOPHIBA TOIUIMBA TEMJIOBYIO H30-
ASUMI0 BHINOJHSIOT H3 HETODIOUHX  MaTepHasoB.

JlaGoparopuu A5 BCCAEJOBaHHS TPAKTOPOB,
JOPOXKHHX W IPYTHX NONOGHHIX HM TPAaHCHOPT-
HBIX MaWiHH OGOPYAYIOTCS TaK e, Kak H aBTO-
mOOHABHBIe JaGopatopud. OHH pas/HyaloTCsl KO-
JIHYECTBOM M pasMepaMy KaMep H HEeKOTOPLIMH
.0cO6eHHOCTSIMH B ODTaHH3allHH 3KCNEePHMEHTOB.

JlaGopaTopHur HMCALITAHHH  HKeJe3HONOPOXK-
HOro tpaHcnopTa. [Isns HCc/eJOBaHHA  TLIIOBHIX
CBOMCTB MOJABHKHOTO COCTaBa — MaCCaKHPCKUX,
TOBApHHX M CMEUHAJbHBIX BATOHOB M LUHCTEPH —
HCOOAb3YIOT KPYNHbie KaMephl pasmepom 24X6 M
npu Bucote 6 M. B HMX OGHYHO COBMEINAIOT Tel-
JBA H XOJOZHbIA peXHMbl B NOJHOM HHTepBaje
remnepatyp oT +60 no —60°C. i uMuTauuK
ycaoBHfi SKCIAyaTallMH B KaMepe CO3JalOT IHp-
KyJsILHI0O BO31YyXa CO CKOPOCTbIO, paBHOA BO3-
MOKHOI CKODOCTH [BHXKEHHS XKeJIe3HOLOPOXKHO-

ro cocraBa. Takoe TpeGoBaHHe CBS3aHO € He0O-
XORMMOCTHIO YCTaHaBJIHMBATh MOIHBIE BEHTHJSATO-
PHl, YTO B CBOIO OY€peib NMPHBOAHT K NMOBLILIEHHIO
XOJIOJIONPOU3BOAUTENLHOCTH HCNOJAb3YEMBIX  XO-
JIOJHJILHBIX MalllHH,

Hcenuratenbhas KaMepa OPeiCcTaBiseT coGofi
KHPIHYHYIO MJH 2KeJe300eTOHHYI KOHCTPYKIHIO
¢ BHYTpeHHell H30JAUHed TOMUHHOM -0 250 MM H
TSXKENBIMH BBE3AHEIMH BODOTAMH H paJILCAMH..
OxJsaxJeHne KaMepsl BO3AywiHoe. IlpuMenenHe
BBIHOCHOIO BO3AYXOOXJajHTeasi obJerdaer Bo3-
MOXKHOCTb CO3JaHHS B OJHOM KaMepe KaK Temjo-
rO, TAaK U XOJIOJHOTO PeXEMa.

JlaGopaTopHH HCMBITaHUSA CTPOHTERBHLIX Ma-
TepHanos, KiumaTHYeCKHM HCIHTAHASM MOJBEP-
FaloT Pa3jHuHble CTPOHTENbHEIE MaTepHAJH, JAeTa-
JH H LeJble CTPOHTENbHBIE KOHCTPYKUHH. Ilpm
3TOM HCCJAEAYIOT pa3JIHYHble UX CBONHCTBa (TenJo-
IPOBOAHOCTb,  CHTPOCKONHYHOCTD, NPOYHOCTh
| Ip.) B 33BHCHMOCTH OT TeMmepatypHl. IIpu wuc-
NHTAHHH CTEHOBBLIX MaTepuaJoB Ha MOpPO30CTOM-
KOCTb MX MOJBEPraloT MHOTOKPATHOMY CMAadHBa-
HHIO C NOCJeAYIOIHM 3aMOpaXKHBAHUEM.

B 3aBHCHMOCTH OT pa3MepoB HCOBITYEMBIX
06BbEKTOB 3/1eCh MOXKHO BCTPETHTb KaK TepMo-
wkads (a8 uccaefoBaHUS HeGONBIIHX o6pas-
1oB), TaK H GoJblive KaMephl (A1 UCCIeI0BaHHUS
KPYNHOraGapUTHEIX CTPOHTE]bHBIX 3JIEMEHTOB —
CTEHHHIX NaHeJel, NJIMT, MePEeKPHITHA U T. N.).

J1s oxJaxIeHHs 3Jech 4acTo  MPUMEHSIOT
NPUCTEHHBIE H MOTOJIOYHBle GaTaped, obecreun-
BalolllHe PAaBHOMEPHBIH H YCTOHUYHBEI Ten/jn0BO#
PEXHM B KaMepe,

JlaGopaTopuH HCCJAENOBAHHA TPYHTOB W Ja-
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Goparopuu nousosesennd. Taxue 1a6opaTOpHH
B 3aBHCHMOCTH OT oGbeMa. TEMATHKH, B KOTOPYK
MOXeT BXOAHTb H HCCJeJOBaHHE fBJIeHHH BedaHOMR
Mep3JOTH, HMEOT OZHY HJIH HECKOJbKO X0JO-
JUAbHBIX KaMep, aHAJIOTHYHBIX KaMepaM, HpHMe-
HSieMHM B J1aGOpATOPHAX HCCJAEJOBAHHS CTPOH-
TeNbHEIX MaTepuasioB. OO6pasub IPyHTOB NOMe-
1Ial0T B XOJONHJBHYIO KaMepy B sluukax. Ilpu
HCCAEOBAHUAX TEIVIONDOBOAHOCTH TPYHTa H.fB-
JIEHH#, CBSI3aHHBIX € €ro NPOMEP3aHHEM HIM OT-
TaHBAHHEM, SILIHK C TPYHTOM MOHTHDPYIOT B OT-
paxXAEHHH KaMeph HJH CO3/]al0T B KaMepe 30HH
pa3HYHLIX TEMNEPaTyp. ‘

JlaGopatopuu Goranuku. B .Takux snaGopato-
PHSIX HCCHEJYIOT BJHSHHE TeMIepaTyphl H XPYTHX
napaMeTPoB OKpyXaiomieH cpeJn Ha pa3BUTHE H
JKH3HEAeATebHOCTh pacTeHHA. BaxHoR 06,1aCTbIO
SIBAAETCA NMPH 3TOM H3yUeHHe MOPO30CTOHKOCTH
pacTeHufi W CeMsiH NPH BHE3aNHBIX HJH TPOJOJI-
KHTENbHBIX 3aMOPO3KaX.

B Takux na6opatopusix OGHYHO 06OpYRYIOT
po 10 (2 wHorza u Gosee) Kamep 1JIOLIAJBIO
3—-6 M? kaxnas, B KOTOpHe Ha OmNpenelenHHl
CPOK NIOMEUIAlOT BHICAaXKeHHble B SIIHKH C TPYH-
ToM pacTeHusi. OCHOBHOe TpeGOBaHHEe K DPRIKHMY
B KaMepax — IJIHTEJbHOE TOAJEPXKaHHe 3ajaH-
HOTO TEeMNEePaTypHOro H BJaXHOCTHONO peXHMOB
¢ MHHHMAaJbHBIMH KOJeGaHUSMH TapaMeTpOB.
B kaMmepax HpeiyCMaTPUBAIOT TaKKe CHEUHAJb-
HOe OCBElleHHe, HMHTHpPYIOLIeE COJHeyHOe 06Jy-
genHe. B OTHe/bHBIX KaMepax MOXKHO YCT4HaB-
JIMBATh Pa3JHYHBle PEXHMBl B LIHPOKUX TNpejesaax
TemnepaTtyp. Buinosinenne Takux TpeGoBaHHA CBsi-
3aHO C HeoOXOAMMOCTBIO NPHMEHEHHS aBTOMAaTH-
3aUMH A NOAZLEPIKAHHS DexXHMa B Kamepax..

Ecan xonoausibHas ycTaHOBKAa MHEHTPAJIH3O-
BaHHAfl, TO NPHMEHSIOT CHCTEMY C XJaXOHOCHTe-
JIeM C HCHONB30BAaHHEM MECTHHIX 3JIEKTPONOJO-
rpesatejiefi HJs TOYHOTO peryJHpOBaHHA TeMie-
patyp. B Hacrosimlee BpeMs uaille ycTadapJHBa-
10T B KaXAOR KaMepe OTHeJbHYIO HeGOJbUIYIO aB-
TOMaTHYECKYIO XOJOIHJbHYIO MallHHy, paGoraio-
myio Ha 6aTapee HENOCPEACTBEHHOrO OXJaxie-
uua. [Ipw sTom paGora kaxzmol oTaenpHod Ka-
MepHl He 3aBHCHT OT paGOTH OCTaJbHBIX M IPOLIe
HacTPOfiKa CHCTeMBbl aBTOMAaTH3allUH NPH H3MeHe-
HHH pexuMa, HO TpefyeTcsi GOJblllee UHCJIO Ma-
IIMAHBIX arperaToB. [lus cMeHB BO3AyXa Kame-
pH OGOPYARYIOT =~ cHCTeMOH  NPHTOYHO-BHITSKHOM
BEHTHJSILUH.

Jas ucciexOBaHHS  BJAHSIHHS
TeMIepaTyp Ha JKHBHE OPraHH3Mbl (HAaCeKOMHE,
MHKPOOPTaHH3Mbl ¥4 AD.) NPHMEHSIOT KaMephl HJH
TepMoIuKadu He6OJBIIOro pasMepa.

BBLICOTHBIE YCTAHOBKH

ITo Mepe mopHATHA HAX 3eMHON NOBEPXHOCTHIO
TeMnepaTypa M AaBAeHHe BO3JAyXa H3MEHSIOTCH B
CTOPOHY HX MOHHXeHHS. B aBHALHOHHOHA TeXHH-

nepeseHtblX
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Puc. VII—2. CmotpoBoe okHO

Ke 3TO H3MeHeHHe HOPMHPYETCH IO TaK HashBae-
MOf IIKajle MeXAYHapOQHOH CTaHAapTHOA art-
mochepnt (MCA), corsacHo KOTOpoH Ha ypOBHe
mopsi {npH Beicote 0 KM) TemnepaTypa COCTaBAS-
er 15°C, a pamaenme — 101 klla (760 mm
pr. cr.). C nmoaHATHEM HaX 3eMHOH MNOBepPXHO-
CTBIO TeMlepaTypa CHauala NOHHXKaerca ¢ rpa-
guentoM 6,5°C wa 1 KM u Ha Bhicote 11 xM Jo-
cruraer 3nayenns — 56,5°C. B uuxueli uactm
cTpaTocheps (O BHCOTH 25 KM) TeMmepatypy
CYMTAIOT HeH3MEHHOU H paBHOH —56,5°C. ’

Brimre  pacnosaralorcs  30HB  NMOBHIIEH-
HBIX M TOHHXKeHHHIX Temmepatyp. Ilo neficTBylo-
IIHM TeXHHYECKHM YCJOBHSAM OpeNelsbHYIO TeMie-
paTypy NpH 3KCIepHMEHTaX NPHHHMAIOT pABHOA
—60°C. JlaBnenne aTtMocdepsl ¢ BHCOTOH HEmpe-
PLIBHO IVIaBHO NOHMIKAeTCs. 3HAueHHs ero RO
MCA npuseens HUXeE.

BricoTa, KM
HaBneune no MCA,
k[la (wM pT. c1.)

Buicota, KM 20
IlaByenne no MCA, 0,054(41)
k[la (MM pr. c1.)

5 0
0,536(405)  0,264(198)

0
0,003(2,24)
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Ilepememasicb B aTMocoepe, JeTaTeNbHBIA an-
mHapar CKUMaeT BO3AYX; NPH 3TOM JAaBJeHHE H
TeMnepaTypa «3aTOPMOMKEHHOI'0 BO3AYIIHOrO IO-
TOKa» BO3PACTAiOT. DTO ABJCHHE, OTHOCUTEJBHO
He CYLIECTBEHHOE NPY MaJHX CKOPOCTAX [0JeTa,
npuobperaer GosiblIOe 3HaueHHe NPH IHoJeTax
COBPEMEHHHX CaMOJIETOB Ha 3BYKOBHX M CBepX-
SBYKOBHX CKOPOCTsX. B HacTosimiee BpeMs B yc-
JIOBHAX HEMPepHBHOrO BO3PaCcTaHHs CckopocTedt
goJieTa  BHICOTHHE HCOBITAHHS B CTaTHYECKHX
yeaoBuax wkamabl MCA 3aMeHSIOT MCHHTAHHIMH
¢ 064yBOM. 0O6'beKTa BO3AYXOM MOBHILEHHHX TEM-
nepaTypu ‘H JAaBJEHHS, COOTBETCTBYIOMUX NOJe-
TY C 33aJaHHOH CKOPOCTBIO Ha ONpeJeseHHON BHI-
cote. OfHAKO s pEUIeHHs PSAa BOMPOCOB HPO-
BOAAT HCIBITAHHS B KaMepax ¢ OXJaXJeHWUeM.

B psie cayyaes HeoGXOAUMO HMUTHPOBATbL He
CTaTHYECKHE YCJOBUSL 1OJIeTa HAa  OUpeledieH-
HOM TIOCTOSIHHOH BHICOTE, a TaKHe (IPOLECCH, Kak
B3JIET, MOCajika, NHKUPOBAHHE.C H3MEHEHHEM Bbi-
COTH TMoJieTa 1o 3anamioﬁ mporpamme. Hcioss-
ayeMHe B 3THX LeJSX BHICOTHHIE YCTaHOBKH Xa-
PAaKTepU3YIOTCA 3HAYHTEJNBHOR  CJAOXKHOCTBIO W
'BHCOKOA CTOHMOCTBIO H3rOTOBJIEHHS H 9KCIIya-
Taluy. :

Huorza BausHHe OXHOrO H3  NapaMeTpoBR
(TeMmepaTypa WM NaBJeHHE) B XOJe 3IKCIOEPH-
MeHTa fIBJsSeTCs pelialomuM. B sTom caygae
OrpaHHYHBAIOTCS HEITOJIHBIM BBICOTHBIM - HCUBITA-
gHeM. [IpH HCC/eOBaHHH BJHSHHS TOJBKO TeM-
fepaTypH HCHOJb3YIOT TepPMOKaMepy (IoZobHyio
PacCMOTPEeHHEIM BHIIE XOJOMHJBHBIM  KJAHMATH-
9eCKUM KaMepaM), PACCUHTAHHYIO Ha NPeIesbHYIo
TeMnepatypy — 60°C; mpH HcclIeloBauuu B.ns-

HHSl JaBJeHHR BO3XyXa (HampHMep, NPR TPeHH-
pOBKe JIETHOrO NepcoHaJsa) NPUMEHSIT 0apoka-
Mepy. IToqHoe BLICOTHOe MCTHTaHHe C OJHOBpe-
MEHHHIM H3MEHEeHHeM TeMIeDATYpPhl H JaBJEHHS
NPOBOAAT B TepMOGapokaMepe. ISTH HCOHTAHHA
obecneunBalOT HaHGoJbllee NPHGAHIKEHHe K fefi-
CTBUTE/LHEIM YCJOBHAM NOJETa H, CJel0BaTelb-
HO, HaubOJBIIYIC HANEXHOCTh HOJNYYaeMHX pe-
3yJbTaToOB. YCTaHOBKA B 3TOM CJydYae [OJyYa-
erca 6oJiee IOPOroli H CHAOKHOM.
TepMoGapokamepa mpefcraBiasier Co60H Nu-
JIHHAPHYECKHH TOPH3OHTaJbEHE (pexe BepTH-
KaJbHHH) pe3epByap cO C(HEPHUECKHMH JHHINA-
MH. B npsMoyrospHOA KaMepe Jydllie HCHOJNb3Y-
eTcsl BHYyTPeHHHHA 00beM, HO H3-3a coobpaxeHHl
NPOYHOCTH Takad (opMa MOYTH HE HCHOJb3YeT-
csl. JlBepn B KaMepax repMeTHYHbIE, C HaJeXKKHM
VIJIOTHEHHEM [0 HepPHMETPy, B GOJbLUIHX KaMe-
pax TaXeJjble, CJIOKHOA KOHCTPYKUHH, C MeXaHH-
YeCKHM, MHEBMATHYECKHM HJH THAPABIHYECKHM
IIPUBOJIOM JJ1 OTKPHIBaHHA, 3aKPHIBaHUSA H Ipef-
BapHTEJNbHOI0 NPHKHMa. TlpuMensoT ABEpH HOA-
BeCHHe, HAa MNeTIAX, OTKATHHE H [OLbEMHHE.
Ina HabmofeHHd 3a SKCOEPUMEHTOM YCTpaHBa-
10T CMOTpOBHE OKHa (puc. VII—2) ¢ mHorocqofi-
HEM ocTek/iedHeM. OXHO H3 CTEKOJ CHJIOBOE,
pacCyHTaHHOe Ha DA3HOCTb [aBJEHH CHapYyXH H
H3HYTPH KaMepH. JlHamMeTp CMOTPOBHIX OKOH pef-
Ko npesnimaer 250—300 mM. /8 npoBOAKH npo-
BOZOB H TpyOONPOBOXOB BHYTPh KaMepH YCTpaH-
BAIOT I'€PMETHUHHIE TEIJOH3OJHPOBAHHHE BBORHL
B tepmo6apokaMepax NpPHMEHSIOT H30JSUHOH-
Hble MaTepPHAJH MOBEIIEHHOTO Ka4ecTBa C YYeTOM
pexuHMa paboTH Kamep, Trie BO3MOXHH BHGpa-

] AAAA D e
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Puc. VII—3. TlpunuunnaipHas CXeMa BEHICOTHOH YCTAHOBKH € JABYXCTYNeHuaTofi (PEeOHOBOA XoJo-

MHJbHON MAaIIMHOM:

I — TepMoGapokamepa; 2 — oxJaxpaaipuaa Garapes; 3 — kommpeccop 1 crynenH; 4 — komnpeccop Il crymeum; §—

KOHJIeHCaTOp; 6— (PPEOHOBHIE TENNOOGMEHHHKH; 7 — OCYLIHTEJbHas YCTAaHOBKA;
863LyXa; 9 — BakyyM-Hacoci; /0 — QHPKYJALHOHHEIR BEHTHAATOP; [/ — PeryJHpyiollde BEHTHJH

8 — oxsanuTeNn BEeHTHASAUHOHHOI'O
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Puc. VII—4. [puHUMmHAalbHAs cXeMa BHICOTHON YCTAHOBKH ¢ [ETAHIEPHONR XOJIOAHJBHOA MAIIHHOM,

paboTalolieli N0 Pa3OMKHYTOMY LHMKJY:

1 — TepmoBapokamepa; 2 — rypGomeTaHzep; 3 — Ikcraycrep; 4 — BO3AYIIHHA TensooOMEHHHK;

5 — oCylIHTeJbHAR

YCTAHOBKA; 6 — KOMIPECCOP XOAOAHJIbHOR YCTahuskH; 7 — KOHIEHCATOP; & — peryianpylollye BEHTHJIH

[HH, ra3oBBIAEJEHHs], NMePHOAHYECKOe MOBHLILIeHHe
Temnepatyphl ¥ Jp. Toamuna c/ost A3OJIAUHH J10-
craraer 250—300 mm. Hsonsnuss Moxer GHITb
pacrosioxeHa BHYTPH HJIH CHapyXH KaMepH, YTo
onpefe/sieTcsi KOHKPETHBIMH YCJOBHSIMH 9KCIUTY-
atauuH. BHYTpeHHsisl H30JALHA INOJBep:KeHa BO3-
JeACTBHIO cpelbl, CO3JaBaeMOfi B KaMmepe INpH
skcnepumente. [Ipu BHYTpeHHeH H30JAUHH Aua-
MeTp Koplnyca KaMephl yBeJdunBaercs Ha 500—
600 MM, YTO NPHBOJHT K CYLIECTBEHHOMY BO3-
pacranuio ee Maccel. [Ipn Hapy:KHO# H30J5UHK
MOBHILIAETCS TEIIOBASl HHEePUHS KaMepH, YTO He-
JOOYCTHMO NOPH JMHAMHYECKOM XapakTepe 3Ke-
nepamentoB. B CCCP u 3a py6exoMm ualle HpH-
MEHSIOT BHYTPEHHIOI H30JAUMIO TepMOdapoKa-
Mep.

B HeGOJBIINX M CPEIHHX BBHICOTHBIX yCTaHOB-
KaX, PaCCUMTAHHEIX HA NpeIeJbHYI0 TeMmieparty-

py —60°C, NpHMEHAIOT KOMIPECCHOHHBIe MBYX-
paborato- -

CTYHeHYaThle XOJOJMJbHEE MaLIMHbL,
mue Ha -R22 (puc. VII—3). B Gosee KpymHbix
YCTaHOBKAX HCHOJB3YIOT TaKke BO3AYUIHblE fe-
TaHAEPHbIE XOJNOJHJbHbIE MAIUINHBL

B ciayude, KOTAa B MNpOLECCe HCOBITAHHS He-
06X0JMMa TMOCTOSIHHAS WOAaua CBEXEro BU3jy-
Xa K O0BbeKTY (HanpuMep, K aBUALUOHHOMY IBH-
raTeaio), LeNécoO0pasHO MPUMEHATh BO3AYIHHYIO
MallHHy, paGoTaloUlYI0 MO PAa3sOMKHYTOMY LHKJIY
(pue. VII—4). IlpeaBapuresibHO OCYIISHHHIH Ha-

PYXKHBIE BO3AYX HPONYCKAOT NS OXJaKICHHS
yepes AeTaHAep u nojamor B kamepy. OrenJieH-
HbI BO3AYX H BHIXJIONHLIE Tashl OTCAChIBAKOT Ba-
KYyM-HacoCaM# HJIH 3IKCraycrepamu. Takas pa-
30MKHYTas CXeMa INO3BOJsieT GbICTPO H3MEeHATb
TeMnepaTypy BO3AyXa, IOCTymamoulero Ha 06%b-
€KT, 4YTO He OGecrmeunBaeTcss MPH HCIOJMb3OBAHHH
JPYTHX CHCTeM OXJaXKAeHHs, 00saJarouux Tenl-
JIOBOH uHepuuell.

C mNOHMXKEHHEM JaBJIeHHS KOYhGHUHEHT Tel-
JOOTAAYH OT OXJaxkJalIWHX HOBEPXHOCTeHd K
pa3pe’KeHHOMY BO3JYXY De3KO Najaer, 4YTO YC-
JIOXKHSET OTBOJ TEMJIOTH B TepMoGapokamepe.
Oxnaxpaomue Garaped BBLIIOJHAIOT —PeGPHCTH-
MH C MakCHMaJbHO pasBHTOH [IOBEPXHOCTHIO H
HHTEHCHBHHIM 004yBOM BeHTHJAsTOpamd. [lepBo- -
Havya/JbHOE OXJa)KIeHHEe (3aMOpa’KHBaHHE) Tep-
Mo6apoxaMeprl NPOBOAAT OOBIYHO NPH arMocdep-
HOM JlaBJICHHH, a 3aTeM YXKe H3MEHSIOT ero no
3aJaHHOH mporpamme. ]

Jlnst perynupoOBaHHA H NOBBILIEHHS TeMIiepa-
Typel (NIpH HMHTAUHH CHHIKEHHS BBICOTH) IpH-
MEHSIIOT 3JeKTPHUECKHH HarpeB, YIAOOHHH B 3KC-
NJlyaTalud H MO3BOJAIOINE HaHGogee 3¢d¢heKTUB-
HO OCYWIECTBJISITh Kak MJIaBHOe, TaK H CTyleHYa-
TOE pEryJIHpOBaHHe W aBTOMATH3AILHIO.

YcTaHaBJIHBaeMOe BAaKyyMHOoe 0GOPYZOBaHHE
[0 THNY H NPOMU3BOJHTENLHOCTH JAOJIKHO CTAGH/b~
HO NOAJEDPKHBATh Ha BCEX peXHMax HeoOXOAH-
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Puc. VII—5. OrcaceiBaemble 006beMHB BO3JRyXa
OpH MoABbEMe OT 3€MJH 1O BHICOTH fI, OTHeCeH-
geie K 1 M3 o6beMa KaMephl:

! — KpuBas OPH NOCTOSAHHOR TeMmepaType Bo3nyxa; 2—
KpUBasl NPH M3MeHeHHH TeMiepaTypH Bo3gyxa mo MCA

MOe pa3pexeHpne BO3JyXa NYTeM HENpPepLIBHOTO
OTCaChIBAHHA BO3/yXa, NPOHHKAIOUIErO B KaMepy
‘'gepe3 HEMJOTHOCTH, a TaKXe OTKaYHBaTh noja-
BaeMHH B KaMeDy BEeHTHJSLHOHHMHA HJu pabo-
9HA BO3AYyX W obpasyiouinecs B KaMepe ra3oBH-
JelelHss ¢ coxpaHeHUeM HeoOXOAHMOH  BBICOT-
'HOCTH.

BpeMs Tt (B C) CHHXeHHS JaBJEHHS OT Ha-
"YaJbHOTO Py O KOHEUHOTO Py B KaMepe 0GbeMOM
Vi - (B M%) 0pH NPOH3BOIMTENPHOCTH BaKyyM-Ha-
cocoB Vy (B M3/c) npu mocrosHHOM TeMmeparype
H OTCYTCTBHH NOCTYIJIEHHS BO3AyXa B KaMepy
HaxXOAAT 1m0 QopmyJe

© == (Vx/Vy) In (py/px) -

ITonyuennbie U3 aTofi GOpPMyJin 3HAUEHHS, OT-
HeceHHBle K 1 M® o06beMa KaMephl MJis NMOCTORH-
HOH TeMIepaTypu M TeMNepaTypH, H3MeHmOmleH-
cs1 no MCA, npusesiennl Ha puc. VII—b5.

Tpe6oBanHe HMHTalHH YCJHOBHH, COOTBETCTBY-
IOLIHX -CKODOCTH B3JIeTa COBDEMEHHBIX CaMOJeTOB,
MNPUBOJHT K DE3KOMY BO3DacTaHHIO MOIIHOCTH
BakyyMHoro oGopynoBaHus. CBexu#i BO3nyX, mO-
JaBaeMblli B KaMepy, AOJKeH OHTh mpegBapH-
TeJbHO OCYIIEH H OXJaxXAeH MO TeMiepaTypH,
COOTBETCTBYIOILeHl 3ajanHOH Bhicote. B 3aBuCH-
MOCTH OT XapakTepa HCIBITYeMBX O6LeKTOB KaX-
Jlasi BLICOTHAs YCTaHOBKa HMeeT cHelH(bHIECKHE
ocobernoctH. HapaBre ¢ ApyruMH BHIAMH HCIH-
TaHHH BBICOTHBIM HCIHITAaHHSIM MOJBEPraloT NpH-
60pHl, arperaTel H APYTHe 3JieMEHTH JIeTaTeJbHBIX
anmaparoB.

Ipubopupie kamepu. 151 HCOEITaHUA pasJHy-
HHX aBHAalHOHHHX NpHGOpOB, apMaryps H 06-
pasuoB MaTepHaloB NPHMeHSIOT HeboJbllHe Tep-
MoGapoKaMepsl NMOJE3HEIM oObemMoM Zo 0,5 M3
Takue YCTaHOBKH BHINOJHSIOT MaKCHMAJbHO KOM-
NaKTHHIMH; HX [O BO3MOXHOCTH arperHpymoT H
aBTOMAaTH3HDPYIOT. BO MHOrHX c/y4Yasix BO3MOX-
HO MCHOJIb30BaHHE CepPHAHOro  O0OpyAOBaHHA,
ONHCAHHOTO B Hayaje IVaBHl.

Arperathple Kamepbl. [ HCOHTaHHS caMo-
JIETHHIX TOIVIMBHEIX, CHJIOBHIX H 3JIEKTPHYECKHX
CHCTeM, HacOCOB, PaJHOJIOKAIHOHHOrO 06OpyHo-
BaHHA H T. I. 060pyayloT TepmobGapoxaMepH
o6bemMom ot 1 mo 10 m3. HaGmiozenue 3a sxcme-
PHMEHTOM H YNpaBJleHHE ero PeXHMOM OCyie-
CTBJSIeTCA CHapyxKH. Kamepbl BHYTpeHHel BHICO-

10

Puc. V1I—6, TTpuHIunHanbHas CXeMa OCYIUHTEJbHOM YCTAHOBKH CO CTYIEHYATHIM OXJaXKIEHHEM BOS3-

Ayxa:

1 — BO3AYIIHHIA KoMOpeccop; 2 — KOHIEBOA XONONMALHHK KOMIpeccopa; 3 — Hacoc; 4 — ckpy66ep I cTymeHH oxaax-
nennsi; 5 — ckpy66ep Il cTymeHH oxJaxpaeHHs; 6 — CKPY66ep II1 cTyneHnH oxaaXieHHs; 7 — aMMHauHHA KBYXCTY-

AeHYaTEIl KOMIIPECCOp; & — HCMAapHTedib;

9 — KORJEHCaTOp; /0 — BnnapHas yCTaHOBKA
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Puc, VII—7. TpeHunnHanbHas cxeMa OCYIIHTeJALHOM YCTAaHOBKH C PeKyHepalHell X0J0Aa:

1 — BO3AYUIHBIH Tens006MeHHUK; 2 — BOJOOTAEJHHTENb; 3— BO3LyXOOXJNaANUTEND;

KOMIpECCop; G*DECHBQD AJA XKHAKOro XJajarenra

roit 1800 MM MOXKeT mocemiaTb mepcorast. Arpe-
raTHble KaMepbl MOryT ObTb YHHBepCaJbHBIMH
JH60 CrelHaJbHOTO Has3HAaueHus MJs Olpe/eleH-
HOro BHJA H3JeJuii (HampuMep, 3JeKTporeHnepa-
TOPOB).

KaMepn pas1 McnblTauus KpynmHoraGapHTHBIX.

o6bekToB, Takne Kameps o6bemMom oT 25 M® u
6osee cayxkaT AJS HCOBITAHHS TepMeTHYHbIX Ka-
64H, CaMOJIETHBIX OTCEKOB, LIaccH H Ap. Kamepn
XapaKTepH3YIOTCs CJIOXKHOH KOHCTPYKIHeH, uMe-
IOT MOLIHOe XOJOAHJIbHOE H BaKyyMHoe 060pyZO-
BaHie, GOJbILOe NPHGOPHOE XO03SHCTBO H OCHa-
IIEHbl PA3JIHYHLIMH [HTAIOHMH  YCTPOHCTBaMH.
Hx vacro pasMelialoT B OTAeJbHOM Kopilyce, B
KOTOPHH KPOMe 3KCIePHMEHTaJbHOIO H MalIHH-
HOTO 3aJI0B BXOJAT IIpenaparopcKasi, Macrep-
CKHMe, aAMHHHCTDaTHBHO-GHITOBBIE H JaGopaTop-
Hble noMeiuenus. Ecam kopmyc dopmupyioT Kak
BHICOTHYIO J1a60OpaTOpPHIO, TO B HeM OOBIYHO Mpe-
AyCMaTpHBAIOT NONOJHHTENbHO HECKOJbKO TepMO-
6apokaMep H TepMOKaMeD MeHbHIIHX pa3MepoOB.
YCTaHOBKH AJisi MCHBITAHHSI aBHALMOHHBLIX JABH-
rateneil. Takue YCTAHOBKH OCHaLUEHH YCTPONCT-
BaMH /g NOABOJA TOIJIMBA H BO3AyXa H OTCa-
_chiBaHust 0TpalOTaBIIHX ra3oB. Ha BHIXOJE, U3
JIBHraTe] st MOIIHBIMH SKCraycTepaMH CO3AaeTcs
HH3KOe (BBICOTHOe) JaBjeHHe. YCTAaHOBKH AJs
HCIILITAHHS ABHALMOHHLIX JIBHraTteldefi xapaktepu-
3yl0TCSi GOJILLION  CJOXKHOCTBIO  H HOTPEdJAAIOT
MOIIHOCTb, H3MepseMYIo
Ilpn ucnbiTanuu ABHraTesielf pPasiHYHHX TANOB B
SHMHHX HJH BBICOTHHIX YCJOBHAX MAJS HX IIHTa-
HHs TpebyeTcsi HempephiBHas Nojaia BO3Jyxa
HH3KOH TeMImepaTyphl H BJaxHoctd. Cxema ocCy-
IHTeNbHON YCTAHOBKH TAKOrO HasHayeHHs MOKa-
3ana Ha pHc. VII—6. Bosayx mnocienoBaTesbHO
oxJaxJaerca B TPeX MOKPBIX BO3LYX0OXJajuTe-
. JISIX; B NepBOM HCIOJIB3YeTCs apTe3HaHCKas BO-
12, BO BTOPOM H TPeTheM — paccoJ, OXJaxkiae-
MbIA JBYXCTYNEHYAaTOH XOJOAHJ/IBHOH MalHIION.

THICAYaMH KHJOBATT.,

4 — KoHAeHcaTOp; & — aMMHAUHHMA

B HeKOTODHIX SKCIEPHMEHTAX CKaTHIA. BO3ZYX
IJINTeJbHO HAKAaINJIHBAlOT B €MKOCTSiX H 3aTeM B
KOPOTKHH CPOK cpabaTHBAIOT €ro Hpu NOBHLILIEH-
HBIX pacxojaXx. B srom cayuae craButcs TpeGo-
BaHHe NOBHILEHHOH CYXOCTH BO3AyXa (0 TOUKH
pocel —40-+-—60°C). CxeMa Takol OCyLIHTeAbHOM
YCTaHOBKH C peKynepanueil XoJ0Za B BO3Lyll-
HOM TeINIOOGMEHHUKe M ABYMs MapaJlIesbHEIMH,
NePHOJHYECKH B3aHMHO MEPEK/IIOUaeMbIMH BOSLY«
X0OXJIa[(uTeIIMH NIpHBeJeHa Ha pHC. VII—7,

NMPOU3BOACTBEHHBIE
H HAYYHO-HCCJIENOBATEJIbCKHE
YCTAHOBKH

B pasiauuyHEIX OTpacasX  NPOMBIUNIEHHOCTH
(nuuieBas, xuMuueckas, HepTsHAs, MeAHIUHCKag
H Jp.), Tle B TeXHOJOTHUeCKHX IpOLECCax HC-
MOJIb3YIOT HCKYCCTBEHHOE OXJaXKJeHHe, A IPo-
BePKH, OTJAJKH IPOIECCOB U NPOH3BOACTBEHHOIG
9KCIIEPHMEHTHPOBAHHSA 3aBOJCKHe JaGOpaTOpPHH
OGOPYAYIOT 3KCIEPHMEHTAJbHBIMH XOJIOXHJbHBIMHE
ycraHoBkaMi. OHH ClyxXaT S OXJaXJAeHHs amn-
[apaToB, AHAJOTHYHHIX  anmapaTaM OCHOBHOTO
NPOH3BOACTBA, JH60 OOCAYXKHBAIOT He(OXbIHE
ONBITHEIE TepMOKaMepH. TaKHe YCTaHOBKH MHOIO-
0o6pasHbl [0 Ha3HAYEHHIO H XapaKkTepy HCHOJHe-
HusA. JlnanasoH oxJaxIeHHs LWHPOKUH (OT m0J0-
JKHTEbHBIX TEMIepaTyp A0 TeMIepaTyp OKOJIO
—120°C).

Jns u3ydeHHs BJHSHHS HH3KHX TeMmepaTtyp
Ha [pOTeKaHHe Da3JIMYHBIX HpPOIECCOB H CBOMCT-
Ba BeLIECTB BO MHOIHX HAy4YHO-HCCJIEHOBaTeNb-
CKHX HHCTHTyTaXx Ja6opaTopui  0GOpYEVIOT
ONKITHHIMH XOJIOAHJbHHEIMH  YCTaHOBKaMH. Ilo
CPaBHEHHIO C NPOH3BOACTBEHHBIMH YCTAaHOBKaMH
OHH OGBIUHO HMeIOT GoJlee LIMPOKME AHANA30H
H3MeHeHHsl TeMIepaTyp, Jyullle OCHAUIeHHl KOHT-
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PONBRO-H3MEDATENLEHMA NPHOOPAMH, HO HMEKOT
OTHOCHTEJIbHO MeHbllhe paamepH. Yame scero
9T0 TepMOIIKapH HJM HeGOJbIIHE TePMOKAMEpH,
060pyAOBaHHbBIE AaBTOMATH3HPOBAHHBIMH  Hapo-
KOMIpecCHOBHHMHU MamuHaMH. [Ipa caMuEX Ma-
JHX TENJIOBWX Harpyskax, a Takxke HauboJee
HHSKHX TeMIepaTypax 49acTO MNOJb3YIOTCS Ha-
CTOJbHHMH KDHOCTaTaM# J1a60paTOPHOrO THOa,
OXJaXNaeMhiMH CYXHM JIbJOM HJH XHAKHM 230-
TOM.

Jlns mccnexoBaruf BAHSHHS BHCOTHHX YCJO-
BHii Ha ¢u3ROJOrHUYecKAe (YHKIHH Opranu3Ma
JMofefi H XHBOTHHX MPEAHA3HAYEHH MeIHIMH-
CKHe KaMepH. Baxknefiulee 3HaueHHe 3]eCh HMe-
eT cobaiojeHHe Mep Ge30MacHOCTH — HajeXHad
CHTHaJ/IH3alHs H CBf3b, GJIOKADOBKHM, NpeRoXpa-
HHTEJbHLHE ycTpoHcTBa # T. n. JIA 803MOXKHOCTH
BeJleHHSl NMPOJOJKHTEJIbHOTO SKCHepuMenTa G6es
HapylleHHs peXHMa TepMOGapoKaMepH 0GOPYARY-
0T BXOJHBIM TaMGypOM H TI'€PMETHYHHIMH IHJIO-
3aMH.



TJIABA VIl
UCKYCCTBEHHDBIE JIEASIHBIE KATKH

OBIIHE CBEJEHHUSA

HckyccTBeHHblE JefsHHIE KaTKH NpejHasHaye-
Hbl JJISl TaKHX BHJOB CIOPTa, KaK KOHbKOGE:KHBIA
CHoOpT, XOKKeH, (GurypHoe KaTaHie M AD. Bricoxoe
K44ecTBO JIEJSHOH  IOBEPXHOCTH MOXKeT OblThb
obecneueHo B 3aKPHITHIX NOMENIEHHSX KPYyrJblit
rOZA, HAa OTKPHITHX HJOIIafiKax — B CPelHeM ¢
OKTAGDPS MO Mapr.

Jleasinble MOJIst st HUPhl B XOKKeH H (Quryp-
HOro KartaHus pasMepamu 30X60 M Moryr OBITb
3aKJIOYeHbl BHYTPH AEMOHCTPALHOHHBLIX apeH H
HCIOJIb30BATbCR I APYTHX BHJIOB crmopra (Jac-
KeT60J, BOJEHOOJ W Ap.) MU CAYXKHTb TOJBLKO
JJIs1 TPeHHPOBOK. JIOPOXKKH A/ CKOPOCTHOrO Oe-
ra Ha KOHbKAaX CTaHJapTHOH cpeanreli anunoi 400
H 333 M COCTOAT, KaK NPaBHJIO, H3 ABYX 3aMKHY-
TBIX [OJIOC IHPHHOA no 4—5 M H BHyTpeHHeH

" noJsiocH A/ TPEHHPOBOK LUHPUHOH 3—5 M.

Kpynuble JefoBble CTAZHOHB TIPOEKTHPYIOT
TakuM 06pasoM, 4roObl uacTb mJAOWAAM HX HC-
KyCCTBEHHOTo Jbia pasmepamu 110X60 m mor-
Jla CJAYXKHTb MOJIEM JJisi MIPbl B XOKKeH C MSYOM.
Ilnomany moJsefi A8 MaccoBOro KaTaHHS oIpe-
ZensioT M3 pacyera 3—4 M? Ha KaTalwoulerocs.

XynoxKecTBeHHble KOJIEKTHBH 0aJjieTa Ha JbAy
HCIOJBb3YIOT JJIS CBOHX CHeKTakJeH mnepeiBHXK-
Hble KaTKH pasMepaMu 20X15 M. Koncrpykuuu
HX JOJIXKHB GHITb JIETKHMH, OBICTPO co6GHpaeMbi-
MH H JIETKO JIeMOHTHPYEMBIMH.

Caofi ibpa TousHHOA 25—30 MM yxXKe npuro-
JleH AJs KaTaHHA. B mpouecce sKkcnayaTanHx
CTpeMsTCSl He AONMYCKaTb pocTa CJOs JbJa CBH-
we 40—50 MM, Tak Kak [Ji COXPaHeHHS MHOCTO-
SIHHOM TeMIepaTypbl IOBEPXHOCTH MDHXOXHTCS
CHHXKATb TeMNepaTypy oxJaxiawolled cpeasl B
cpennem Ha 0,9—1°C ma kaxaole 10 MM ToJiH-
HBL CJI05 JIbJA. :

KayecTBOo sabAa ¢ TENJIOTEXHHUECKON
TOYKH 3DEHHS XapaKTepH3yeTcs TeMmepaTypoi
ero nosepxuocTH: —0,5+—2°C 1718 CKOPOCTHOrO
Gera Ha Koubkax, —1,5°C 1 ¢urypsoro kara-

© HHSl; —4-+—5°C maa Xokkesi (NIPH PasHOMepHOC-

TH TeMIepaTyphsl HOBEPXHOCTH MO BCeil MJOIKAIU
Jbna). HepaBHOMepHOCTD TeMIepaTypel xapak-
TepHa JIHIIb JJs1 HCKYCCTBEHHOTO JbJa.

Cnoft bza mosydalOT Ha NOBEPXHOCTH OX-
Jaxjalomel MJIMTH, BHYTPH KOTOPOH no 1py6am
OHPKYJHPYET XJAaLOHOCHTENb HJH KHIHT  X0JO-
JuabHBIH areHT. Tpy6GH YKJAaABIBAIOT B OXJaX-
JalOmMyl0 IJIHTY C ONpeJeJeHHBIM LIaroM, no3To-
My Jaxe B cJydae PaBeHCTBA TeMIepaTyphl BCex

TPyG B IONEPEYHOM CeyeHHH KaTKa TeMIepaTypa
JbJa HeNOCPeACTBEHHO Haj TPy6aMH Bcelha HH»
Xe, 4eM MexAy HHUMH. JIpyroii mpHYuHO® Hepap-
HOMEDHOCTH TeMIepaTyphl  MOBEPXHOCTH JbJa
ABJISIIOTCA HarpeBaHHE paccoja HJIH H3MEHEHHe
TeMNepaTypsl XOJOLUJBHOLO areHTa o Mepe ABH-
XeHus no Tpybam H3-3a  NajeHHA JABJEHHS.
C pocroM TOJMKHBEI CJA0eB GeTOHA W Jbla Hap
TPyO6aMH HepaBHOMEPHOCTb TeMIepaTyphl IOBepx-
HOCTH Jbia yMeHbliaercda, Ho rtakofi cmocod -ra-
IIeHHs HePaBHOMEDHOCTH TeMMeparypl Jbja CBs-
3aH CO 3HAYHTEJbHBIMH 3HEPreTHUeCKHMH NOTeps-
mu. [losTomMy ToJmKHY Marepuajia OXJaxiaalo-
wmeld MAHTH Haf Tpy6aMmu, Kak H TOJUIMHY JbJA,
OIPaHHYHBAIOT MHHUMAJIbHOH BEJIMUHHOH, HEOHXO-
JUMOH 0O TEXHOJIOTHYECKHM  COOGPaKEHUSIM,
CUHTalOT YAOBJIETBODHTE/NbHBIM, €CJIH Pa3HOCTh
TeMnepaTypsl B pa3HBIX TOYKAaX MOBEPXHOCTH
Jbia He npeBuuaer 0,5°C. .

Jast monyyeHHs HCKYCCTBEHHOrO JbAa HOJb-
3YIOTCS CHCTEMAaMH HeNOCPEeJCTBEHHOrO OXJaxie-
HHSI C KHIIEHHeM XOJIOZHJBHOIO areHTa B Tpy6ax
oxJaxJamomux Oatapefil HJIH Ke CHCTEMaMH C
HUPKynALuelt yepe3 GarapeH XJiaZOHOCHTEJS.

B cucTeMax HemocpeACTBEeHIIOTO
OXJMaxXAeHHS HaubojJee pPacHpPOCTPAHEHHHIM
XOJIOJUAbHEIM areHToM GBI aMMHakK (Katkd B
Hnuc6pyke, Bepanne, Haueae, I'penodre, - Kapa-
Mapkc-llragre ® ap.), OXZHAKO B  mocidejHee
BpeMs Ha KaTkax 3ananHofi EBponb! nossuJHCh.
CHCTEMBI C HCIOJIb30BAHHEM B KayecTBe palouero
Tesa Gesonacubix ¢peoHoB (katkH B Ocno, Jlno-
ge). CxeMnl nojaun paGoyero Teja B TpyGHble
oxJaxjaimouye 6Gataped, KakK NpaBHJIO, HACOCHO-

" UHPKYJAANHOHHBIE. TOPH3OHTANbHBlE HUPKYASIH-

OHHBle PeCHBEPH! BHINOJHSIOT Takke (GYHKLHH -
oTAennTeast KuIikocTH. EcaH oxnaxpaemas mjo-
Wafb pasfie/eHa HA HECKOJbKO CaMOCTOSITE/bHHX

Y4aCTKOB, KaXKABIA H3 HHX OGCJAYXKHBAaeTCS CaMo-

CTOATEeNbHBIM LHPKYJAUHOHHBIM pecHBepoM. Llup-
KYJISILHOHHble HacOCH AyG6JHDYIOT.
OCOOeHHOCTSIMH ~ CHCTEM  HENOCPEICTBEHHOrO
OXJIaXKJeHHA KHMASIIHM XOJIOZHJBHBIM  arelToM
SIBJIAIOTCS TOPH3OHTAJbHOE PAaCIOJOXKEHHe GXJa-
KAAMUX TPyGHbIX Gartapell, 3HauHTeNbHAS JJH-
Ha TpyOHbIX mierefi (Zo 120 M) u Gousbluoii 06-
HHE o6beM Bcell oxJaxKjalolled cHcTeMbl. B Ta-
KHX CHCTEMax MNPHMEHSIOT NPEeHMYLUECTBEHNO crie-
UHaMbHBEe GeccMa3ouHble MOPIUIHEBBIE KOMIpecco-
pul (kaTkw p HMunene, Huc6pyke, [penoGie u
Jp.) HJAH IeHTPOGexkKHEle KOMIPeCCOpH MJsl CO-
opyxeHHuil Oosbmiofi miomazu (xkatkH B Ocio,
Jlnowe u 7p.). DTO 06BACHAETCS TEM, 4TO yHaJe-
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HHe Mac/J1a U3 TFOPH3OHTAJbHQ PAacCHOJOKEHHHX
Garapefi Maructpajefl W LHUPKYJIAUHOHHHX DecH-
BEPOB 3aTPYAHEHO.

B oxnaxpamomux 6arapedXx  COAEPKATCA
GoJIbIOe KOJHYECTBO XOJOAHJBLHOTO areHTa, 4TO
CBSI3aHO CO 3HAYHTEJBHBHIME KaNHTaJbHLIMH 3a-
TpataMi, 0CO6EHHO NPH HCHOJb30BAHHH (PEOHOB.
Jasi HameXXHOM 3alIMTH OT IHAPABJHYECKHX yJa-
POB YCTaHaB/HBAOT LUPKYJASUHOHHHE pPeCHBEpH,
BMECTAMOCTb KOTOPHX ROJIKHA OHITh JZOCTAaTOYHA
AJ4 TOro, 4To6Bl NpPHHATH BCe KOJHYECTBO X0J0-
JHJBHOrO areHTa, CTeKamowero u3 6arapefl U
CAUBHBIX TPyGONpPOBOAOB NpH MpeKpanieHHH LHP-
KyJsIHH.

JBHKeHHe KHOALErO XOJNOJHJBHOrO arenra
no TpyGHBIM IJIETSM 3HAYATEJLHOR JJIHHH comps-
JKEHO C MOTEepPSAMH [aBJIeHHS, BHI3LIBAIOIIAMH He-
KONYCTHMYIO Pa3HOCTb TeMIepaTypH IOBeDXHOC-
TH JbJa B IOPOTHBOMOJOXKHHIX  Y4YacTKax MOJs
BIOJb TPYGHBIX mJereli, oco6eHHO HPH HCIOJbL30-
BaHHH (PEOHOB. YBeJHueHHE AHAMETPOB TPy6o-
NPOBOAOB NPHBOJHT K YBEJHYEHHIO MeTaJJoeM-
KOCTH CHCTeM OXJaxkJeHHs, H 6e3 Toro jJocra-
TOYHO METAJJIOEMKHX, M HONOJNHHTENbHBIM MOH-
TaXHBIM TPYAHOCTHM.

CucteMaM oOXJNaXAeHHST KATKOB C
NPOMEXYTOYHHM XJAAJOHOCHTENAEM
CBOHCTBEHHH MaJsiass JONYCTHMas Da3HOCTb TeM-
nepatypsl XJaZOHOCHTeNS B TPaAMIHOHHBIX KOH-
CTPYKUHSAX OXJaXIalomux Oarapeii (8 cpendem
ogono 1°C) u, cienoBaTesbHO, 0OJbLIOE KOJMUE-
CTBO LMPKYJHPYIOLIEr0 XJaAOHOCHTeNsd, 3daud-
TeJibHble JAMaMefTpbl  TPYGONDOBOJAOB, HOMOJIHH-
TeJbHbIH PAcXOJ 3JeKTPOIHEPTHH B CBS3H C He-
06XOANMOCTBIO NOHUIKEHHSI TeMNepaTypel KHIie-
HH S '

B nocrienHee BpeMs NOSIBHIHCD KOHCTPYKIIHH
TpyGHHX Oarapefi, B KOTOPHIX AONyCTHMAas pas-
HOCTb TeMIEepaTypH paccoja cocrasJiser 2,5—
4°C, 4TO YCTpaHsIET OCHOBHOH HEJOCTaTOK CHCTEM
C NPOMEXYTOUHBIM XJaJOHOCHTeNeM H COmuxaer
‘KaNHTAaJ0BJIOXEHHS B TaKHe CHCTEMH C COOTBET-
CTBYIOIMMH 3aTPAaTaMH Ha CHCTEMB HEMNOCPEACT-
BEHHOTO OXJIaXKIeHHS.

KOHCTPYKLHH OXJAXAAIOUIHUX
BATAPEH

KauecTBo JIeASHOrO MOKPOBa BO MHOI'OM OI-
pelensieTcss KOHCTPYKUHEH oxJaxpawolied Garta-
peu. Ilpy BHIGope ee 06pallaloT Ocofoe BHMMAE-
HHe Ha JONYCTUMYIO DasHOCTb TEMIepaTyphl” OX-
Jaxpaawiied cpein B Tpy6ax H COOTBETCTBYIO-
LIyK PasHOCTb TEMIepaTyphl MOBEPXHOCTH Jbla.
IMpunuMaeMbifl Mepenaj TeMIepaTypul OX./axkiaa-
jolieli cpeabl B TPy6ax JEASHOTO HOJA COCTABJSA-
er or 0,9 mo 4°C # OOHUHO He 3aBUCHT OT KOH-
CTPYKUHH TpyOHO#H GaTapeH moJs.

ITpu BEIGOpe KOHCTPyKUHH TPyGHOR GaTapen
VUHTHIBAIOT COIPOTHBJICHHe ABHXKEHHIO OXJaiKaa-
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e cpeAn BRoab TPYGHOH maerw, ynoGCTBO
pacloJIOKEHHsI Marucrpajeifi H pacnopeiciuTesb-
HHX KOJJICKTOPOB, MNPOCTOTY H HAaAeXKHOCTh yAa-
JIeHHs BO3AYXa M3 CHCTEM C MPOMEXYTOUHHM
XJIaZOHOCHTeJeM ¥ JAp. Bosnyx, nomasiuuil B8 pac-
COJIBHYIO CHCTeMY, YIaJSIOT H3 pacupeleinTeb-
HBIX H COOpPHBIX KOJ/JIEKTODOB OXJaKAaoumux 6a-
Tapefl. Jl1s9 9TOro B BEPXHIOIO 30HY KOJJIEKTOPOB
BBaPHBAIOT BO3AYXOCHYCKHHE TPYOKH C BeHTHJA-
MH MJH KpasaMH JHaMetpoM  15—20 MM
(puc. VIII—1). Bosanyx ynanasiercst Takke uepes
pACUIHPHTENbHBIA COCYR, KOTODHA CAYKUT A4
KOMIleHCaluH KojieOGanufi o6beMa paccosa B CHe-
TeMe, WIH OaK-akKyMyJasaTop.

Batapen ¢ DnDpAMOTOYHHM ABH-

KEeHHEeM oXJnaxpaawomei cpelH
{puc. 1, @) mnanbonee OpOCTH, NOTEDH JaB-
JeHHSt B HHX  HeBeaukd. Oguako - mas

HHX XapaKTepHa 3HadHTeJNbHAad HEPAaBHOMEPHOCTH
TEMIepPaTypH NMOBEPXHOCTH JAbXa BAOAb TPYGHHX
naeteli. Jlaxe npH MHHHMaJbHOH DPa3HOCTH TeM-
nepaTypH oxJaxjamouleli cpein BIOJb TPYOHOR
naetu (Atp=1°C) HepaBHOMEDHOCTb COCTaBJSET
0,7—0,95°C. Takne KOHCTPYKUHH NPHMEHSIOT"B
HACOCHO-UMPKYJANMOHHLIX CHCTEMax Henocpencr-
BEHHOTO OXJIaXKAEHHs C HCIOJIb30BaHHEM B Kadge-
cTBe paboyero TeJa aMMHaka H (OrpaHHYEHHO)
¢peonoB. B macrnoctH, R12 B mpucytcTBHH Mac-
JIa MOXXHO UCHOJb30BaTh B NPSIMOTOYHHX Garape-
fX Ha OTKPHTHX  KaTKax ¢ JJHHOM IVIeTH
[=80 M u 3akpHITHX KaTKax npd [=30 M Jauumb
IPH OTHOCHTEJbHO HEGOJBUIHX TElJONPHTOKAX K
JEJAHOH  NJOIaiH, coctaBasiomux  190—
205 Br/m% Pacmo/ioskeHHe paclpeie/HTeNbHEX H

: C60prIX KOJIJIEKTOPOB B MPOTHBOMOJONKHBIX KOH-

irax 6artapen Heaaer ee GoJee yA0GHOA /S KOHb-
KOOEXKHHIX JOPOXKEK, 4YeM JJI HCKYCCTBEHHBIX
KaTKOB.

B 6atTapesx ¢ mnmetneobpasuof
¢bopMo# Tpy6brHXx naeredt (puc VIII—
1, 6) nepemaj TeMmepaType XJaZOHOCHTeJasl B
NPOTHBONOJIOXKHBIX KOHIAX HOJS BJBOe MeHblle
nosHofi pasHoctd Afp. Ilo3TOMy HeBeaHKa d He-
paBHOMEPHOCTb TeMIepaTyphl MOBEPXHOCTH JbJa
BJOJb TPYGHOH nJseTu (ompelensioliedl SBJASETCS
pasHOCTbL TeMIepaTyp HOBEPXHOCTH JAbJa Mome-
pek TPYGHBIX IJeTed, KOTOpas mpeBhlllaeT ACMY-
CTHMYIO yKe npu Atp=1°C).

V3-3a 3HAYHTENbHOH HePABHOMEPHOCTH TeMiie-
paTypbl NOBEPXHOCTH JIbJa, TPYAHOCTeH, CBH3aH-
HBHX C yJNaJleHHeM BO3JyXa, AaHHas KOHCTPYKUHS
He HMeeT MNepCHeKTHB NDHMEHEHHs.

Batapes ¢ NPOMeXYTOUYHH M KO J-
nektopom (puc. VIII—I, 8) auiuena meno-
CTaTKOB 6aTapedl ¢ neTneo6pa3Hof ¢opmod Tpy6-
Heix mJetefl. Ona npolile B H3rOTOBJIGHHH, OPGCT
H HaJexeH BBHIIYCK BO3AYXa, OCYLLECTBJsEMbIH
H3 BceX Tpex KoJiekTopoB. Onpepensiouleit Tax-
Xe sIBAIETCS HePaBHOMEPHOCTb TeMnepaTyphl 1o-
BEPXHOCTH Jibfa B HalpaBJIeHUH MONep2K Tpy6-
HHIX IJleTed, HO ZONycKaeMhlH nepenaj TeMmnepa-
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Puc. VIII—I1. Oxnaxpaiomne TpyGHble GaTapeH HCKYCCTBEHHOTO KaTka:

@ — ¢ OpAMOTOUHBIM JABHJKEHHEM OXJaxJaiolmeRl cpeibl; 6 — meTaeobpasHas;
2 — C HAaKJOHHBIM pAacHoJiOXKeHHEM TPYOHBIX NJjeTeli; O «~ CcO BCTPEUHBIM [ABHXKeHHEM oOXJaxkpawlued cpeabl;

8 — ¢ NOPOMEXYTOYHBIM KOJJEKTOPOM,
e —

3MeeBMKOBast; [/ — C6ODHBI MAarucTpanabHbll TPyGONpPOBOA; 2-— PacHpeieNHTeabHBIH MarucTPajbHbl TPYGOmPOBOA;
3 — cOGOpHBIA KOANEKTPP; 4 — pacnpeie/uTeabHbI KOMNEKTOp; & — TPyOGhl; 6 — BosAyXocOyckHass TpyG6a; 7 — mpome-

KYTOYHBIA KOJJIEKTOD

TYPBHl OXJaXJamiel cpeibl B IOJe COCTABJSET
Afp=25--3°C. )KuBoe ceuyedne g [POXOAa
XJaZOHOCHTEJIsT .MPH [BHKEHHH OXJaxAaomes
cpelnt B 6aTapesx TakOA KOHCTPYKUHH BJBOe
MeHbIIe, 4 CKOPOCTb  H .CONPOTHBJIEHHE BABOE
- 6oJbllle, YeM B KOHCTPYKIHUSIX C [PSIMOTOYHBIM

nBHxKeHHeM. [losToMy, HecMOTps Ha pes3koe yBe-
JHYeHHe JOMYCTHMOro nepenaja Afp, npefeibHBE -

HarpyskH, IPH KOTOPHIX MOXKHO NpUMeHATh Gara-
peH ¢ IPOMEXYTOUHbHIM KOJJEKTOPOM (CM. PHC.
VIII—1, 8) u ¢ npaMOTOUHBIM ABHKeHHEM (CM.
puc. VIII—I1, a) B cucremax HenocpeACTBEHHOTO
OXJIaXXJIleHHsA C NpHMeHeHHeM (peOHOB, MPaKFide-
CKH OJMHAKOBH. BMecTe ¢ TeM yBeJHYeHHe THA-
PaBJIMYECKOTO CONPOTHBJEHHS M03BoJaAeT GoJee
paBHOMepHO pampefesiiTh OXJaxXAAMYIO CPeay
1O OTAENbHBIM TPYOHBIM IVIETSM,
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Bartapesi c I1DPAMOTOYHH M JABHIXE-
HUEM OoXJaxjgaomei cpeXH W HAK-
JOHHBHM pacnoNoxeHHeM TPYOGHHX
naerefi (puc. VIII—I, &) xapakrepusyercs
OTCYTCTBHEM HEDaBHOMEDHOCTH TeMOepPaTypH Io-
BEPXHOCTH JbJa BROJb TPYGHLIX nJeTed H mome-.
peuHOll HepaBHOMEpPHOCTH (Ha GoJblled gacTH.
noas). Haknounoe pacmosoxesse OGatapefi 06-
Jlerqaer yiajeHue Macjia H ONOpOxHEeHHe TPY6,
a Takxke yJAaJeHHe Bo3jyxa. Pasmmina B OTMeT-
K4X MPOTHBONOJOXKHBIX KOHIOB TPy6 J0JKHA
coctaBasaTh Becero 10—15 mm opr Afp=3--4°C.
Takofl yRJIOH TPYLHO BHINOJHHTb (0COGEHHO NpH
6osbINOA AJMHe TPYGHHIX nJeTef), MOITOMY OnH-
caHHasi KOHCTPYKUHS YJAOOHa TOJbKO JJs He-
Gospimmx (HanpuMep, NMepefBHXKHHX COOPHO-pa3«
GOPHHIX) KaTKOB.
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JocTaToyHo paBHOMepHOe INOJEe TeMnepaTyphl
MOBEPXHOCTH JbJa NPH HArPeBaHHH OXJAXKAAI0-
mef cpean Ha 2,5—3°C ¢opMmupyercd H OXJax-
pawoied 6atapeefi COBCTPEYHHM IBH-
KeHHeM OXJNaxjalmeHi cpean ho
ABYM DAacnoJIOKEHHHIM DSAIOM  FODU3OHTAJbHBIM
Tpy6ubiM wiersM (pue. VIII—1, 0). KomuuecrBo
pacnpefenHTeJbHEIX H COOPHHX KOJMMIEKTOPOB YI-
BOEHO, JHAaMETP HX MeHble, YeM B OCTaJbAhIX
KOHCTPYKUHAX. DTo o6Jersaer ykJalKy KoJJeK-
TOPOB, 0COOEHHO CGOPHOro, B TOJILY OXJaXJalo-
mefl MJHTH, NO3BOJAET AOOHTHCS PaBHOMEPHOIO
pacnpefiefleHHs OXJaXZAawolled cpeist 1o Tpy6-
HHM nJeTaM. Takylo KOHCTPYKUHIO NpHMeHSIOT B
chACcTeMax C MNPOMEXYTOUHBIM XJaJOHOCHTeNIEM H
B CHCTEMax HENOCPEJACTBEHHOrO  OXJiaKACHHS.
IIpuMeHesne ¢peOHa B mNoOCJejHeM cJayyae orpa-

HHYEHO 3HaUeHHeM TEeIJIOBOA Harpysku 360—
400 Bt/M? Ha 3aKpHITHIX KaTKax € JUIHHOM ILUIETH
1=30 M 1 OTKPHTHX — npH [=80 M.

B 3MeeBHkKoOBHX Gatapesx . (puc
VIII—1, e) conmpoTHBJIeHHe HBHIKEHHIO OXJax-
naomefl cpein oueHb BedAnko. Mx MOXHO HC-
NOJNB30BaTh Ha  YYaCTKaX  CJOXKHOA  §opMml
(oBaJbHEIX, MOJYKDPYrIHX ® T. A.) XA  YBA3KH
COTIPOTHBJEHHs OTHeMbHHX mnJjerefl. OxHako ¢
yBeJIMUeHHEM YHCJA OTBOJOB BO3PacTaloT H TPYA-
HOCTH yjaleHus BO3AyXa H3 TakaHx Oarapeit
(B cmcTeMax ¢ INPOMEXYTOYHBIM  XJIaJOHOCH-
TeJieM). :

3a pyGexoM AN KOMIEHCAUHH Pa3HOCTH TeM-
nepaTypH paccosa B IoJe [peLycMaTpHBaiOT
YCTPOACTBA A/l MEPHOIMYECKOrO MEPEKJOYeHHs
HampaB/IeHHA €ro MABHXKeHus. DTOT Cmocol cJo-
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XKeH H XapaKTepH3yeTCs 3HAUHTeJAbHOH TPyAoeM-
KOCTBIO SKCILIyaTalHH.

Oxnaxpaomye Garaper coGupalor, Kak npa-
BHJIO, H3 CTaJbBHX OecHIOBHHX TPyO (upHMens-
10T H BOJO-rasonpoBojuble TpyGH), Camule pac-
npocrpaneHHble TPy6bl KpPyraoH ¢opmbl, HO uc-
NOJb3YIOT TakKe TpyOnl OBajbHOH (OPMH H
pebpucTo-TpyOGHLIE 6aTapeH.

Bumsanne nuaMerpa Tpy6 Ha TpeGyeMylo TeM-
neparypy oxJaxJaioued cpeib H KauyecTBO IO-
BEDXHOCTH JbJa HeBequko. Ecau Temneparypa
Tpy6 B MONEDEYHOM CEeUeHHH KaTKa OJMHAKOBA,
TO € yBeJHUeHHEM auaMeTpa TPyG TeMmepaTypa
JbJia cTaHOBHTCS 6oJiee PABHOMEpHOH H IOBHIIIA-
ercs TpebyemMas  TeMmepatypa oXxJaxJalomel
cpentl. Ecam Xe ecTb pa3HOCTe TeMmepatyphl
Atp Mex Ay cocelHUMH TPyOGamMu (KaK B KOHCT-
pykuusax puc. VIII—I1, 6, 8, d, €), 1o ¢ ysenunue-
HHeM juaMeTpa TpPyOH yXyAlIaeTca KayecTBO
JbJa, npuueM TeM OoJblle, yeM GoJbile Afp.

Ilnamerp Tpy6 B cHCTEMax C HPOMEXKYTO'HHM
XOJIOJOHOCHTeJIeM BBIGHPAIOT Tak, 4YTOOH CKO-
pocth paccosa Obiia B cpepneM  0,6—0,3 M/c,
OpH KOTOPOH BO3LYX He BBIJEAsieTcs M3 NOTOKA,
a TaKxe CO3[a€TCH CONPOTHBJIEHHE [BIKEHHUIO
paccosa B TPyOHHx Oarapesx moas (5-+-6)X
X105 Tla, cnoco6eTByiollee €ro  paBHOMEPHOMY
pacnpefesieHHIO 1O OTAEJBHBIM TpyGam.

Iina paBHOMEPHOro pacupefeseHHs] OXJaXAa-
oIl cpeln o TpyGaM CKOPOCTh ee IBHIKEHHS
B KOJJICKTOPax JOJDKHA GbITh 3HAYHTENIHHO MEHb-
e, yeM B OXJaXKIaKUWHX TPy6ax.

B cucremMax HenocpeACTBEHHOrO OXJAaXKACHHS
BHIOOp aHaMeTpa TpyGompoBosoB Garapef ompe-
JensieTcss RONMYCKaeMbIM H3MEHEHHEM TeMileparTy-
PH KuMEHHS XOJIOJMJILHOTO areHta BAOJb TPYG-
HbiX nnertei. [lpn BmGope wara Tpy6 3ajaunoro
JHaMeTpa NDH 3aJaHHOH BeJHYHHE HepPaBHOMeEp-
HOCTH TeMIepaTyphl MOBEPXHOCTH JbAa MHONEpeK
TPYOHBIX MJieTell YUHTHIBAIOT TOJLIHHY CJOS JbAA
W paccTosiHHe MeXIy TpyGamu.

HepaBHOMepHOCTL TeMIEpPaTYpH BO3pacTaeT ¢
yBeJIMUeHHeM PAcCTOAHMS Mexay Tpybamu M na-
JlaeT ¢ POCTOM TOJIIHMHBI €0 JbAad. [locKoabky
NPH yBeJHUEHHH DACCTOSHHA MeXAy TDyGamu
CHHJKAIOTCA KaNMTaJbHEIE 3aTPaTthl, HO OJHOBpE-
MEHHO PacTyT 3KCMJIyaTallHOHHBIE PacXOAbl, CBf-
3aHHbIE C HEOOXOAHMOCTBIO YBEJUUYHBATbL TOJMIH~

Hy cjos Abja, 3ajaua BuiGopa wiara Tpy6 pema-’

€TCsl ONTHMH3ALHeH PAa3MUYELIX BAPHAHTOB IO
HaHMeHblIed CyMMe NpHBeleHHbIX 3aTpar. Pac-
4eThl NOKa3blBAIOT, 4TO C MHHMMAJIbHLIMH TIPHBe-
HNEHHBIMH 3aTPaTAMH CBSI3aHA TaKkast KOHCTDYKIHS
oxJaaxaalomux 6artapeli, B Koropoii Tpy6hl Ha-
PYXHBIM ABaMeTpoM oT 26 20 38 MM ymomxexs ¢
warom cooTBeTcTBeHHO 90—110 MM (mast 3axpH-
THIX KaTKOB) M 75—90 MM (ZJsi OTKPBITHIX CO-
opyxeHu#)..

Mexay Tpy6amu 3acHilalOT MHOTAA NECOK HJH
rpanuTHHIA uleGen. Ha 510 3anosnenne, npeasa-
PUTENBHO NPOMOPOXKEHHOE, HAJHBAlOT BOAY, KO-
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Puc, VIII—2. Onopw pas kpensenma Tpy6 B
OXNlaXAalolliell IHTE:

a — H3 yraoeoRt craam; 6 — k3 6GeTORa; & — pelleTyaThlie
MeTajauueckue; I — 6eToH; 2 — CTajbHAas CETKA; 3 e
TpyGel, 4 — XOMYTB; §—onopa H3 MeTaJJIHIECKOro
yronka; 6 — NOAxAajKa; 7 — GETOHHLIE OHOPH; & — Me<
TaJJIHYeCKHE pPelIeTYaThle ONophl

TOpas, saMepsas, obpasyer Jsensmoi cjoil. Kak
IPaBHJIO, HA TAaKUX KaTKaX He HCHOJAb3YIOT He-
[OCPEACTBEHHOrO OXJaKJAeHHA aMmuakoM. Kak
NOKa3bBaeT ONBT, B 3TOM CJyyae pPe3KO YCHJH-
BAeTCH KOPPO3UA HADYKHOH INOBEPXHOCTH TPYGE,
uTO TpebyeT NPHHATHS CHENHAAbHBIX Mep NPOTHB
KOPpO3HH. :
Jlenanoe moie nepeiBUIKHOTO WCKYCCTBEHHOIO
KaTKa MOXKHO CO31aBaTh 3aMOpaiKuBaHHEM BOJHI,
HaJHTOH B MOANOH, B KOTODOM  pa3MellaeTcs
TpyOHas CHCTeMa M3 YCTOHUYHBBIX NIPOTHB KODpPO-
sun Tpy6. Ilpu Takom crmocoGe o6pazoBasus Je-
ISHOTO TOJs HAarpysKH HAa XOJOMHJBHYIO ycTa-
HOBKY B@JIHKH H3-3a CPaBHHTENbHO  6OJbLIOTG
'06beMa BOJbI, KOTOPYI0 HEOGXOLHMO 32MOPO3IHTh.
Ha KpynHbIX COBPEMEHHBIX COODYKEHHAX CTalb-
Has Tpy6Has cucTeMa JeASHOrO MoJs pasMelieHa
BHYTPH MOHOJIHTHOH OerTOHHOH mnuuTe /  (puc.
VIII—2) romuunoir 120—140 mm. Takaa komu-
CTPYKUMSA JOJrOBeYHa, TaK KaK HaXOAAMUEcs B
Getone TPyOB NPAaKTHYECKH He NMOIBEpIKeHH BHe-
wHell Kopposud. Haubonee moiBepieHsl koppo-
3HH MeCTa BHIXOJa TPYOHHIX mJeTed H3 OXJaxK-
Jaluell NJUTH B KaHate, MO3TOMY yKJanka pac-

226



fpefle/HTENbHBX B COOPHHX KOJJEKTOPOB TaKXe
B caofi GetoHa CHOCOGCTBYET [LOJITOBEYHOCTH CO-
opyxenns. TpyOu B GeTOHHOH NJHTE YyKJaJZHBa-
10T Ha ONODH M3 YIMIOBOW cTajsd 5, GerToHnHe 7
Wi MeTajJIMuecKHe pelleryatle 8 H  KpemAT
CraJbHHIME - XoMyTaMu 4 auamerpoM 6—8 MM c
nomouiplo cBapkd. Ciofi GeroHa Hajx TpySamu
{25—30 mM) apmupyeTcs CTajJbHOR CeTKOR 2 U3
KDYNJIBIX HJAH KBaJpaTHEIX NPYTKOB pa3sMepoM
6—12 MM c sueiikoit 150—200 MM. TpySsr npu
yKJAaiKe TILATEJbHO HHBEMHPYIOT, YTOGH MOBEPX-
HOCTb OXJIa)KJalouledl nauTH GblJIa CTPOTO TOpH-
SOHTAJbHOK (JOMYCKaeMble OTKJAOHEHHS +£3 MM),
TaK Kak [OpH pasHOH ToJMHHe 6eToHa Hal Tpy-
6aMi yBeJHuUUBaeTcs HepaBHOMEPHOCTb TaMIlepa-
TYpHl TOBEPXHOCTH JAbJA.

TpyGHble cHCTEMBI, MO KOTOPHIM UHPKYJHpYET
oxJaxjawoluas cpeja, AeJaT Ha PAA  aBTOHOM-
HHX OTBETBJeHHH (B COOTBETCTBHH C APOOJICHH-
eM ofmeldl maQIIafH OXJaXpawilied AUTH Ha
€aMoCTOATEeJIbHO paboTaloliyie y4acTKH HJH elle
Meqabue). Ha KDymnHBIX COOPYXKEHHSIX MOXKHO
noAfep:KHBaTh HCKYCCTBEHHHIA Jie[ N0 3KeJaHHIO
TOMILKO HAa KOHBKOOEIKHOH - HOPOXKKe HJH Ha
BHYTPEHHEM IOJIe; caMa KOHbKOGeXkHas HODOXKKa
B TO JKe BPeM$sl COCTOHT H3 HeCKOJbKHX aBTOHOM-
HRIX YYaCTKOB, BHIGOD UHCJIA - KOTOPHX MOXKeT
OonpeneATbCs, HaNpHMep, HOMYCTHMbLIM COHpO-
THBJIEHHEM I[PH ABHXKEHHH OXJAaXKJAIOIEeH cpebl
(06b4HO 3—4 UieHeHHs).

TpyGHble cHcTeMBl XOJ0J0CHAaGKenuss o0dA3a-
TeAbHO BKJIOYAIOT CHENHAJbHblE BCIOMOraTelb-
Hhble' JIHHHH, Yepe3 KOTOPHE MOXKHO JAPeHHPOBAThb
Kaxnaylo Tpy6Hylo Garapeto. Hx ucmosnsyoT
Takxe /5 NepHOAHUECKOH NPOMEIBKH paccoJib-
Hex cucreM. Ilocnennne BKIOWAIOT —TaKke yCT-
poiicTBa Ansa pas3BefieHHs, o0palOTKH H J03a-
pAAKH  paccona (Gaku-MewanKy, QHIBLTPHI,
€MKOCTH, HacoCHl).’ '

BeronHasi oxJaxpaamoimas nAHTa MOXeT CHTb
oxaaxjaeHa no —20°C (B mepuoj aKCmIyara-
uuu) uau Harpeta o 20—40°C (B mepuHos HCKyc-
CTBEHHOTO OTTaHBaHHs Jbla HJAH JetoM). Ilpu
TAKOM HarpeBaHuH nJjuTta yaauHsercs ua 0,009—
0,0095 mM/(M-K), nepememiasicb OTHOCHTEJBHO
HIZKeIeXKAlHX CJI0eB ocHoBauuf. Hast obierye-
HHsl TepeMelleHus ImMTH 2 (pHc. VIII—3) u
NpeXOTBPAlLEHHS - Pa3pylIalOINX JdedopManuii ee
VKA4BBAIOT Ha CJIOA CKOJIbXKeHHS 6,  KOTOpHId
COCTOUT H3 3alMUTHHX OTPaxKAeHHH (JUCTOB py-
Gepouja, aqOMHHHEBOH (OJILIH, MOJNHBHHHJIXJIO-
pHZA) H NOMeINeHHOro MexXAy HHMH cjos (1—
2 MM) Marepuala, 06JaZalollero ManabiM Ko3b-
¢duuyeHTOM TpeHHS: HOPOIKOOGPasHOro rpadu-
Ta, TajbKa, rpadHTHO-MaC/SHON SMYJbCHH, Cle-
LHaMbHEIX CHHTETHIECKHX MAaCTHK, CTaHZAPTHLIX
rpagUTHBHIX CMa30K, 3aryCTeBaIOLIHX NPH HU3KHMX
reMmnepatypax. IToa cnoft ckoJbXKeHHsT HHOTAA
YKNAJABIBAIOT CJIOR CYXOro NMPOMBITOTO MeCKa TOJ-
HIHHOA 2—3 CM, a Ha CJIOH CKOJIbXKEHHS — CJoi
6uryma, mepeMelilanHoro ¢ neckom (86=40 cm),

HJIH LEMEHTHYIO CTAXKY 7, IPOpE3aHHyl0 wepes
Kaxinle 6 M weasmu wupuHod 30 MM, .8anoJ-
HeHHBIMKM GHTyMOM 12. BeronHpoBanue oxJasfa-
Iomeli NVIHTH B npoxjaajuylo morony (5—38°C)
yMeHbIaeT O6LIYIO BeJHYHHY €€ TeMIepaTypHBX
nepeMeLeH .

Ecin oxsaxpaamowmas IVIMTa PACHOJOXKeHa Ha
cBagx I5, To 3TO mMO3BOJSIET eH mepeMewlaThCA
NP HakJOHe cBad. [l/si 3TOro cBau 3aKJ/IOYAIOT
B TpyObl GoJsiblliero AHaMeTpPa, a MPOCTPAHCTBO
MexJy cBaeft u TPy6o#f 3amoJIHAIOT cocTaBoM 12,
OCTalOMHMCSl TJIACTHYHBIM IPH HH3KHX TeMIepa-
typax (puc. VIII—3, 6). Ilpu nepemeriennsix ox-
JaxJjawnoulel nauthl TpyOHBle 6aTapeH TakXKe H3-
MEHSIIOT CBOE I0JIOXKEHHE OTHOCHTENbHO MAarHCT-
paibHblX Tpy6ompoBonos. Kommnercatopamu Ta-
KOTO mepeMellleHHsI MOTYT ObITh COOTBETCTBYIOLIUM
006pa30oM H30THYTHE TPYObl, COCAHHSIOIINE Maru-
CTpaiy H Koajektopn (cM. puc. VIII—1),

3HauHTe/IbHEIE TeMIEPATYpHHE HampsKeHud
BO3HHKAKT Ha TPaHHIe IVIMTH C NPHJEranolHMH
KOHCTPYKUHSIMH COODYXKEHHS, a TaKixKe MEXIY
OTJeNbHEIMH y9aCcTKaMH IJHTHL, KOTOpHE (VHK-
IHOHHPYIOT HEOJHOBpeMeHHO. BJoJb Takux Ipa-
HHIl YCTPaMBAIOT TeMIepaTypHble MBL, 3amOJHs-
eMble, HanpuMep, THOKOJIOBBIMH MacTukamiu. Ec-
JH OCHOBaHHe CHa6XaloT CJOeM TenJIOH30. LU
9 (puc. VIII—3, 2), To ocobeHHO cephe3HOe BHH-
MaHHe YAeJSI0T MepaM, NMPeNOXPaHSIONMM H30-
JAUMIO OT pa3pylUeHus, YBJAaXKHEHHS U fNOTepH
TEIJIOU3ONAHOHHBIX CBOHCTB. B 3TuUX mensax Ten-
JIOH30JIILHOEHBIA CJI0H OTHAEJSIOT OT IPYHTAa HJH
OCHOBAHHA M3 KDYNHOCKEJNETHHX NOPOJL apMHupo-
BaHHOH »Ke/e306eTOHHOH muuTol [0 TOMMMHONA
125—150 mm. TloBepx 3TOR MJHTH YKJIaAHBAIOT
cao#i acdanabra TomuuHOH mo 40 mM. Hzoasuu-
OHHBIE CJIOR B OCHOBAHHHM HCKYCCTBEHHOTO KaTKa
MOXeT YBJaXHATbCA IOTOKOM BJArH KaK C Teln-
JOo# CTOPOHEI (M3 TIpPyHTa), Tak H CO CTOPOHH
OXJlaxKJaomeH INIHTH B TepHOJ  OTTaHBAHUA
Jabna. [TosToMy napou3ossiuuio 8 yCTaHaBJHBAIOT
¢ ofenx CTOPOH TeIVIOM30JAHHOHHOrO cJiosi. [la-
POH30JIAIHA MOXET  COCTOSITb- H3 HECKOJILKHX
coeB cTeknopyGeponsa uan  ¢osbrousona. Ot-
JleNbHBe PYJOHH YKJIaIbIBAIOT BHAXJIECTKY H Me-
CTa COeJHHEHHS TUIATEJIbHO NPOMAa3HBIBAlOT GHTY-
moMm. Ilperpajofi AJis NPOHHKHOBEHHS BJArH U3
aT™Mocepnl K H30JALHOHHOMY CJOIO MOXKET Cay-
KHTb CJIOH CKOJbXKeHHS.

Oco6ble TpeGOBaHUS APEeABABJASIOT K TEIIO-
e€MKOCTH H30JISIHH HCKYCCTBEHHOTO Katka., Fcumu
€CTb OMAaCHOCTb MPOMep3aHust u AedbOopManun HH-
KeJealllHX CAOEB OCHOBAHHA, TO  2KeJaTeslbHO
coueraHHe MaJoro KoadouuueHTa TenJoNpOBOA-
HOCTH H30JISIIHU C BO3MOXHO OoJbliel ee TelIo-
BOi wuHepuueil. EciH ~TenJOH30AAHOHHBIA  CJIOH
pAacIoJoXKeH B CBaiHOM KOHCTPYKUHUH, NPHUOAHS-
TOM Haj MOBEPXHOCTHIO TIPYHTA, TO ONACHOCTD
NpOMep3aHHsl H PaspylleHHS OCHOBaHHsI OTCYTCT-
BYeT. :

Jia TenJIOH30JAUUH OCHOBAHHSI KATKOB Hau+
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6osnee wacTo MPHMEHAIOT NEHONOJHCYHPOH, Me-
HONOJMUYDETAHH, NOJYXEeCTKHe MHHepaJoBATHHE
MJHTH H T. I

Ec/m ecTb OMacHOCTb YCalKH TeJOH3OJSIIH-
OHHOIO MaTepHaJa TOJA Harpyskof BhIIeJexa-
HIHX CJIOEB, TO H3O0JSLHIO YKAAAKLBAIOT MEXAY
crofbukaMu-onopaMn 19, manpHMep, H3 KepaM-
3uT06eTOHa, NMOJAEPKHBAIOWHME COODHYID Hele-
3006€TOHHYI0 BAHTY [7, Ha KOTODPYIO VK/IaIHiBa-
[oTCA BCe BHLUIeJexkallne coH. B sTom caydae
MEeXJYy BEPXOM H30JSUHH H cOOPHON MJHTOR oOc-
TaBJASAIOT BOSAYWHYIO npoctaofiky 18 rtommuunoft
Zo 50 MM, kKOTOpas CAYKHT HONONHHTEALHLIM
Ten/IOBLIM conpoTuBnenueM (puc. VIII-3, @).
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Puc. VIII—3. OcHOBHHE KOHCTPYKIHH HC-
KYCCTBEHHBIX JEASAHBIX KaTKOB:.

a — Ha KPYNHOCKEJETHOM OCHOBaHMH; 6 — Ha CBa-
f1X; 6 — ¢ 9AEKTPOOGOTPEBOM OCHOBAHHS; & — H30-
JIHPOBaHEAaA oOXJaXjamllas MmJIuTa Ha TPYHTE;
0 — ox;naxknawllias MAETE HA CTONGHKAX-0NOpax
Haj moaBanoM; I — nen; 2 — GeTOHHAs OXJaKna-
1omas NAATa; 3 — OXJaKAa0WAan NIHTAa H3 MeCKa
Uy rpaBufigoro uie6us; 4 -— Tpy6H; 5 — onopsl
nos TPYOHI; 6 — CJAOR CKOAbMKEHHs; 7 — CTSAXKKa;
8 — mapoHsonsiuua; 9 — rennousonsuus; 10 — Ge-
ToHnas naura; 11— snekrpooborpes; 12 ~ GH-
tyM; 13 — mecok; 14— pepeBsiunbie WHTH; [5—
cBad; 16 — npenax; 17 — c6opHas Xese306€TOH»
' wan nadTa; I8 — posaymHas mpochaofka; 19 —
KepaMsHTOOeTOHHEI! cToN6HK-onopa; 20 — rpa-
suft; 2/ — dunbTp :

Ecan TEIVIOH30/IHPYETCA OXJaxaowas nau-
Ta, pacnoJioKeHHas HeNOCPEeACTBEHHO Ha CBafx,
TO H30JALHA NOANEDKHBAETCA CHH3Y JepeBsH-

HBIMH [IATaME [4, NpeIBapUTENAbHO aHTUCEATH-
‘POBAHHHIMH H "AHTHNHDHDOBAHHHWMH (CM. DHC.
VIII--3, 6).

KOHCTPYKUHS HHXKeJeXKallHX CJI0eB OCHOBA-
HHSl 3ABHCHT OT MeXaHHUeCKMX H Temodusuuec-
KHX NPONeCCOoB, NPOHCXOASIAX NPH Mpomepsa-
HHH €CTeCTBeHHOro rpyHTa. Meakoaucnepchue
TPYHTH — [JIMHUCTHIE, MbJIEBAThle H CYMeCH —
NIpOMep3aloT, PESKO YBEJHUHBASCh B oGbeMe H
paspylias BHIIeJEXKallHe CIOM OcHoBauas. Ta-
KHe TDYHTH HauGoJ/lee ONacHb AJIsi  pachooxe-
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BMs B3 HEX OXJaxcAalomel nasTH Katxka. Beny-
YHBAHHE HHTEHCHQHUHPYRTCH NPH BHICOKOM YpOB-
‘HE TPYRTOBHX BOJ HJH HAaCHINECHHH OCHOBaHMS
BJAAroH M3 OKPYKaKUIHX CJOEB IPYHTa.

KpynHockeneTHue FPYHTH — rpaBHil, Kpyn-
HHA NecoKk — Jaxe NpH OOJbIIOH BAAXKHOCTH
samep3aloT Ge3 BcmyunBauud. He BenyusBaioTcst
CyXHe OCHOBaHHS — CKaJbHble, TIpaBHAHUE, U3
cyxoro necka. [TosToMy npH NpoeKTHpPOBaHHH OC-
HOBAHHA KaTKa o00s3aTeJbHa HCUEPNHBAWIAs
#HpopManusa 00 ypoBHe TPYHTOBHIX BOA, CIOCOG-
HOCTH HX NOJHHMATbCA TO KalMJIAPAM BBEPX K
rpanune IPyHTa, O XapakTepe IpyHTa, €ro BOZO-
COJEP:KAHHH, CTPYKTYPe, OCOGEHHO =~ OAHOPOIHOC-
TH, MeXaHHUYeCKHX (ycaJOYHOCTb H T. A.) H Tem-
godusngeckux XapakrTepuctukax. Ilo 3THM HaH-
HBIM DPAacCUHTHIBAIOT paclnpefie/ieHHe TeMIepaTypo
B OCHOBAaHHH K KOHIY [€pHOJa HeNnpepHBHOH
SKCINyaTallHd KaTKa, MNPOIBHXKEHHE TIPaiHllH
npoMep3aHus B IyGb OCHOBaHHA. Ec/H ecrect-
BEHHHIA TPYHT OKa3blBaeTcid HENPHIOAHHIM JJsI
ycrpoficTBa Ha HeM KaTKa, TEXHHKO-SKOHOMHYeC-
KHM pacuetoM BHIOHpalOT Ge30macHHi BapHaHT
YCTPOACTBA OCHOBAHHUS.

HaunGoJsiee wacto 3aMeHAIOT 4acTh eCTECTBEH-
HOrO TPYHTa MOPO30OCTOMKHMH. KDYMHOCKEJETHH-
M# nopoxaMHu (cM. puc. VIII—3, a), ycrpausalor
anexipoo6orpes ocHoBanust (cM. puc. VIII--3, 8)
HJIM NPHIOAHKMAIOT OXJAaXAAWINYI0 NJAHTY Haj
YPOBHEM 3€MJH Ha CBafX WJHM KepaM3HTOGeTOH-
HeX onopax (cM. puc. VIII—3, 6, d).

B. mepBoM ciyuae ecTeCTBEHHOE OCHOBaHHe
NOJIHOCTBIO NepecTpauBalOT. [pyHT yOHpAOT Ha
pacueTHyI0 IayOMHY H YCTPaHBAlOT HOJ KaTKOM
‘B BOKDYI HErO HaZeXHYH JAPeHaxKHYIO CHCIEMY,
a TaKXe OCYLIECTBJISIOT JAPYTHe MepONpHATHA
s npeiynpexJeHHs TOmaJaHWs BJard [OJ-
8eMHBIX MCTOYHHKOB M eCTECTBEHHBIX OCaJKOB B
KOHCTPYKIUMH OCHOBAHHSI: BO3BORAT MOJNOPHHIE
CTeHKH C HaJeXHOH THAPOH30JsuMedl -~ MO nepu-
METPY OCHOBAHH#, NPOKJaAbIBAIOT KaHaAbl AJis
OTBOJia BOAB IO MEepUMETPY JejsiHoro moJas. Ha
NOArOTOBJIEHHOH TakiM 00pasoM mJoMWajgd yCT-
pauBaoT GuabTp 21 TOMUHHOH 5—7 cM H3 Mea-
KOrO rpaBHsi HJH I'DaBHAHO-TIECUZHOH cMecH AJist
¢uIbTPAUMH YacCTHYeK IVIMHH M TPA3H, KOTODHE
MOTyT NonajaTb B OCHOBAaHHE C BJAaroi.

3areM No HanpaBJIeHHIO K NMOBEPXHOCTH KaTKa
cjellyer COGCTBEHHO OCHOBAHHE M3 KPYMHOCKeJer-
HHIX TIOPOJ: KPYIMHO3EPHHCTOTO . CYXOro Iecka,
webHs uan rpaBus 20. [IpefnouTHTe/IbHO [PHMe-
HEHHe  MOPO30CTOHKOTO  HEBHIBETPHBAIOLIErocs
rpaBusi. IlnoTHoCcTh Takoro - rpamus  1600—
1800 xr/m3, comepxkauue BoAw 1,5—38% no mac-
ce ¥ TelIonpoBoxHOCTL B cioe 0,35—0,7 Br/(m-

-K). I'paBuit nepen yk/Jaako# p OCHOBaHHE IIPO--

MHBAIOT OT TPSI3H M TVIHHHCTHIX YacTHIl, 3acklna-
IOT TMOCJOHHO M KaXKAbll CJIOH NPOKATHBAIOT [0
UpEeKpaLIeHUS] YCAAKH.

s HapylleHusi KaNHJANASPHOR CHCTEMHl ecTe-
CTBEHHOTO TPYHTa Ha (HJIBTP YKJIaALIBAIOT CJOH

Tousrol 715 cM #a rpyGoro rpasus Kycga-
My pasmepoM 60--120 mM, a Ha Hero—DCHOB-
HO# cjoft rpaBHs KyckaMH pasMepoM 30—80 mu.
[ToBepx rpaBHs yCTPAMBAOT BHPABHHBAKILYIO
LEMEHTHYI0 CTAXKY 7 TosuuHo# 50—100 mu.
B TaxkoM Buje OCHOBaHHMe TOTOBO K YK/AajJke Ha
HEro BHIHIEJIEXAlUX CJIOEB.

Jns nabmofenus 3a OXJaXKICHHEM OCHOBa-
HHSL Ha HaubOJee XapaKTeDHHIX YuacTKax ero
(Boosb AJMHHOA OCH mOJMA H IO NEPHAMETPY) Yye-
TAHABJHBAIOT B TpPeX-UeTHIPEX TOYKAX [0 BLICOTE
TEePMOMETPH CONPOTHBJIEHHS.

Ilpu ycrpoiictse saerTpooGorpesa 1! pns
THAPOU3OJSAUHH H OOJIerYeHnsl mnepeMeitenus Ge-
TOHHOH NJHTH I0 CO CTalbHBIMH TNPYTKOBBIMH
HarpeBaTe/sIMH NOJA BO3JEHCTBHEM H3MEHeHHS
TeMIepaTypH MeXZXy HeHl U eCTeCTBEHHHIM IPyH-
TOM YKAaAHBalOT 0,5 M TMPOMBITOTO CYXOro necka
13 1 0,1 M 6utyma 12 (cM. puc, VIII—3, 8).

B cBafiHOf KOHCTPYKIHH IPOCTPAHCTBO MEXK-
Ay TJHTOR H TPYHTOM MOXKET [POBETPHBAThCH
€CTECTBEHHO HJHM HCKYCCTBEHHO, HanpuMep BO3-
AyXOM, HarpeThiM B BO3JIYUIHHX KOHAEHCATODAX.

PACYETbI HCKYCCTBEHHDBIX
KATKOB

B’ TenoTeXHHYECKOM pacyeTe KaTka OIpele-
JISIIOT TPOU3BOJMTENLHOCTL XOJOAHJABHOr® 000py-
JIOBaHHA, JOCTATOYHYIO AJS NOAKEPKAHHA JibAa
3aJlaHHOH TeMIepaTyphl B HanGoJjee Temaoe Bpe-
Msl TepHOJa 3KCIJyaTalmHH, a TaKxKe BHGUPAOT
OCHOBHblE KOHCTPYKTHBHHIE H - TEXHOJOTHYECKHE
napaMeTpH OXJaXJalouled MIHTH — JHAMETD K
war Tpy6, TOJUIMHY cJIos MaTtephasia Haj Tpyla-
MH, €ro TeIUIONPOBOAHOCTh, PAa3HOCTb TEMIEpaTy-
PHl TemJIOHOCHTENs! B II0Jie H KOHCTPYKUHIO TPy6-
HHX Gartapell, ofecneunBaOIlHX 3ajaHHOE Kaye-
CTBO NOBEPXHOCTH JIbJA. :

[pu ycraHoBHBINEMCS peHMe PaGOTH X0JO-
JuJbHOE 060pyHOBaHHe NOJIKHO KOMIIEHCUPOBATb
NPHTOKH TEIJIOTH K OXJaxKJawmed NanTe KaTka.
[IpaTOK TEMJIOTH OT OKPYKaIOINero BO3JyXa

(VIII—I)

tx — TeMuepa-

Grons = xons (fs — {n),

rae !y — TeMmeparypa- BO3ZAyXa;
Typa 1OBEPXHOCTH JbAA.

B kauectBe TeMneparypH BoO3AyXa fz B 3aje
MPYHUMAIOT CPEJHIOI0 TeMIEPaTypy ero Ha xoc-
TATOYHOM YA4JIleBHH OTO Jbja (/18 OTXPHITHX
KaTKOB — 3TO CPEIHHA MakCHMYyM TeMIepaTypsl
pacyerHoro, Haun6oJiee XapKOTO Mecsna 3KCIAya-
Tauuu). ’

Kos(ppuuueHT TemI00TAaYH B Cayuae ecrect-
BEHHOH KOHBEKIHH BO3AYyXa HaJo JbAOM ('-ITO Xa-
PaKTepHO IJIA KAaTKOB B 3aJiaX) ONpeaedsieTcs
(puc. VIII—4) no dopmyae

4 f———
AxoHB = 1’31 l/tB_tn ’
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Puc, VIII—6. Kosdpduuuedr BiaroBHmnageHus

npr aasaenns 101,31 kIla
a2 B cAyuyae BHiHYXKIeHHOl KOHBEKUHH (KaTKH Ha
OTKPHITOM BO3iyXe) — 0C (popmyne

onn == 0,037 (Ay/ vO:8) %8 (0.2,

rlie vy — CPeIHEMeCsIHass CKOPOCTb BeTpa B pac-
qeTHBE Mecsl,; [ — JHHeHnbl pasmep oxaaxia-

fowefl NIHTH 8 Hakpab/leHHy MBHXEHAN BO3AyXd.

Mpn ta=10°C Oixons MOXHO RaliTy nO rpa-
¢uky (puc. VIII=5)..

Tennosofi notok, ceBssanHbid ¢ xoHAeHcanHed
BJIATH M3 BO3AYXa H 3aMep3aHHEM ee Ha IOBepX-
HOCTH /IbJa, [pOille BCEr0 ONPEAeHTb B CyMMe
C TEeNJOUPHTOKOM OT OKPYXKAlOUWero BO3XyXa. HO
BHIPAXeHHI0, ananorpunomy (VIII—1).

ORHako B 3TOM clIyuae BMECTO Glxomn HOJB-

3YIOTCS BeNHYMHON @y .., YYHTHBAKOmEH KOH-
AEHCALHIO H 3aMep3aHHe BJArH.

9(kouB+xong) = @' yons (fp — tn) =
= agonné (s — 1),

(=) = (do—d3) ]

rle §= — Koagu-

Cpr (ts — ty) .
UHedT BJaaroBunafanus (puc. VIII—6); iy, iy,
in— COOTBETCTBEHHO SHTA/MbOMA - BO3AyXa Haj

KaTKOM, HTaJbIdsA BO3LyXa B COCTOSIHHH HaCH-
WeHHs NPH TeMIepaType NOBEPXHOCTH JbAa, 3f-
TalblHs Jbfa; dp, d,— COOTBETCTBEHHO BJArO-
COAepKAaHHE BO3JyXa B MOTOKE HaJ KAaTKOM H
OpH TeMIEpaType NOBEPXHOCTH JAbJA ¥ TNOJHOM
HACHIEHHH.

Pajnauuosnbift neperoc TemaoTH K MOBEPXHO-
CTH JIbJa B 33aKPHTHX 3aJax [IPOHCXOIHT IJIaB-
HHIM 06pasoM OT TPHOYH CO 3pHTENSAMH H CTpO-
HUTENbHEX KOHCTPYKIHH.

Quys = %nyq (ts — 1),

rRe Cays — pajvauHOHHHE KodddHImHEHT Tenuo-
OTAAYH K IOBEPXHOCTH JbJa;

(o) ~ (e
100 100 .

lg—1ty

tnyg=2¢

Torp — cpennenssemieHHas aBCOMOTHAS TeMmepa-
TYPA HOBEPXHOCTEH, OKPYXaIOMHX KAaTOK (Mo-
Ker OHTb NpHHSITA PaBHOH aGCOJIOTHORN TeMiie-
parype Bo3ayxa Is). ’
IpuBesesunlfi KO3QbHIHEHT H3/NyYeHHST ¢ CH-
CTEMH JeJ — OKpyXKalolihe NOBEPXHOCTH Olpeje-
asiercss KO3QGHUHEHTOM H3JMYYEHHA [IOBEPXHOCTH

JAbja

¢~ 5,674,

rae A=0,5 — ko3P HUHEHT ROIVIOWIEHHS  CJOs
Jb/13, HAMOPOXKEHHOTO Ha OXJaxJAallel MinTe.
OkoHYaTebHO

Jayq = 2,835 [(T's/100)* — (T'5/100)%].

BeanunHa gays MOXeT OHTb onpenéaeHa no
rpaduky puc. VIII—7,
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Puyc. VIII—7. TennonpuToxH JyueHCHYCKaHHEM
KO JIbJy OT OKPYXKAIOIIHX TOBEPXHOCTEH

IloToK TenJIOTH OT COJIHEYHOH pajHalUH
Gpan = A‘]R = 0’5qR ,

rIe gr— MAaxKCHMalbHAS CyMMapHas pajdauus B
pacueTHbi Mecsill, najlalollias Ha FOPH30HTAJb-
HYIO [OBEPXHOCTb.

3nayenne A=05 cooTBeTcTBYET CBETIOH TO-
BeDXHOCTH OeTOHHOH MJHTH M JOCTaTOYHOH 4UMC-
TOTe BOAMI, H3 KOTOPOH IPHIOTOBJISAIT JIeNAHOH
NOKPoB KaTKa. Ll OTKPHTHX JEeAsHHX TOqef
NPH NOCTOSIHHOM 3arpsi3HeHHH JIbAA NMHABI BeJH-
yuna A mMoxet gocrurats 0,7.

Jlas CHHIKeHHsl TEMJIONPHTOKOB OT COJIHEYHOH
pajvaunEd OXJAaXJAOMYy0 IUIHTY BHIMOJHSIOT
CBETJION, JIyullle BCEro MyTeM HCNOJb30BAaHHA Ile-
MEHTa COOTBeTCTBYIOUIEro IBera. Xopouiue pe-
3yJbTaThl [aeT TaKxke ClelHaNbHOe HOJAKPAIINBA-
HHE HHXKHHX CJIOEB JIbJa KPacKaMH, H3BECTKOBLIM
MOJIOKOM ¥ JP.

"TemJIONPATOKH OT HPHGOPOB OCBEIUEHHA MO-
TYyT COCTAaBJSTb 3HAUHTENBHYK BEJHYHHY, OCO-
GeHHO eCJiM CODEBHOBaHHS TPAHCJAHPYIOTCA IO
‘UBETHOMY TeJeBHACHHUIO.

Gocs = ANgepnK/Fy,

rne Nocs — CyMMapHash MOIIHOCTb MCTOYHHKOB
OCBeIlleHHS; n — Jy4HCTas CcocTaBjsomas rnoJ-
HOTO TemJOBOTO MOTOKa OT CBETH/bHHKOB; K=
=0,8=-0,9 — xo3(duUHEHT, YUYHTHBAIOMWHA KO-
JIMYECTBO JIYYHCTOH 3Hepruy, TMajaiollefi Hemno-
CpPeACTBEHHO Ha Jex;, Fn— niomans JeAsHoR
NOBEPXHOCTH.

3nayeHHst 7 B 3aBUCHMOCTH OT THNA CBETHJb-
HUKa NpHBeJEHb HHIKE.

CBeTHJIBHUK n
C3J1 ¢ snammofi 3H-3 0,43
To xe, CO CTEKJIOM 0,23
To xe, ¢ naMnoli mouHocTso 1000 Br 0,52

Ge3 cTekJsa 5
C3J1 orTkphiToro ucnojHerus c Jaammoé JPJI 0,18

momuocTbio 450 Br
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I'C-500 ¢ mammolt 318 momuocTeio 500 Br 0,42
I'C-1000 ¢ aamno#i 3H-8 mommoctnio 1000 Bt 0,44

B TensioBoft pacueT KaTka Ha [DyHTe, HMeEIO-
mero ¢opMy NPAMOYToJbHHKA CO CTOpoHaMM A
H B, crepyer BKJAIOUATh OCPEAHEHHYIO IO TJOLIa-
JH KaTKa BeJHYHHY TeNJONPHTOKOB H3 rpyHTa 3a
BpEMA T OT MOMEHTa NyCkKa KaTka JO NOJNYYeHHN
HeO6XOJHMOTO HAYaAbHOIO CJOs JbJa (NepHOR
HaMOpa>KHBaHHA)

9e paca = 2qu~pac‘a @,

TAE §y.pacy — CPeRHSis [0 BpPeMeHH BeJHUHHA
TeNJIONPHTOKOB M3 IPYHTa K LEHTPY OXJaXKJaio-
el NJKTH 38 BPEMs T, onpefensemas no GhopMy-
aaM (VIII—5), (VIII—6), (VIII—8), (VIII—
9); ® — koadduurenT GopMul KaTKa,

A/B+1
V A/=B

K nepeuncieHHHIM OCHOBHHM TENJIONPHTOKAM
MOTYT GHITh A00aBJeHbl - 3HAYHTENBHO MeHbLIHe
TENJIONPHTOKH OT TPeHHsi KOHbKOB O Jej, OT OX-
JIAJKJEHHS ¥ 3aMODa’KHBaHHs BOABl NpH ILIH-
¢oBKe JeAsHOH NMOBEPXHOCTH U T. XA, HO OHH B
3HAUHTEJDPHON CTeNEeHH KOMIEHCHPYIOTCH aKKyMy-
JHDPYIOillell CHOCOGHOCTLIO OXJaXKAaKilel NJAHTHL
He nmpuHSITO yuHTHIBaThH TaK¥kKe MPHTOKH TEMJIOTHE
B [I€pUOJ JOXKAL.

Besinu#Ha yAeIbHOA OTBOZMMOH TemIOTH (C
YYETOM 3KCIMIyaTalHOHHHX [OTEph B pasMepe
10—15%) mast 3aKpHITHIX TPEHHPOBOUYHBIX KATKOB
cocraBdser 175—~250 Bt/M% ans  aeMoHcTpamu-
OHHHX KaTKoB 400—465, nas OTKpHTHIX COOpY-
JKeHHA B YCJOBHAX CPeJHEeBPOMEHCKOro KJHMATa
175—350, a ¢yHKUHOHHpYIOIHUX IoXKi#ee (Mezeo)
¢ ceHtabps paxe 580—640 Br/m2.

Tlpu NpOEKTHPOBAHHR NEMOHCTPALHOHHLIX W
NepeIBUIKHBIX KATKOB MOUIHOCTb  XOJIOJHJIbHOH
YCTAHOBKH MOKET ONpEfeJATbCS pacuyeTHOR Mmpo-
JNOJIKUTEJALHOCTBIO  HaMopaXkuBaHus Jbja. B
cpenHeM OHa coctaBiseT 22—26 4, HO B HEKOTO-
pHX chaydassx MoxeT OuTh COKpallieHa 1o 12—
16 u. :

IIpu oupexnefeHud pacyeTHOR MHHHMAJLHOR -
TeMIepaTyphl oxJaxknaiollelfi cpelb pealbHYIo
KOHCTPYKIUIO MOKPHITHA HCKYCCTBEHHOTO KaTKa,
KoTopasi B oflleM cjayyae MOXKeT COCTOATh H3
HECKOJIbKHX PasHOPOAHLIX MAaTepHaJsoB, B pacuye-
TaX 3aMEHHIOT OXHOPOJLHBIM, SKBUBAJEHTHHIM MO
TEPMHYECKOMY CONPOTUBJIEHHIO CJIOeM, MpHYeM 3a
OCHOBY cJezyerT GpaTb MaTepHaJH, YJOKEHHBHIE
mexay tpybamu (A) (puc. VIII—S8).

hoxs = (d/2) + 2 3 (A/An) 4 3 (M/ha)s
2

K=hae—d/2,
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Puc. VII1—8. Paapes negsiHoro moas (a) u pac-
yeTHas cxema (0)

YpaBHenHe TeMIepPaTypHOTO MOJS MOBEPXHOC-
TH JbJia B CJyyae PaBEHCTBA TeMIEPATypH BceX
TPY6 B MONEPEYHOM CEUEHHH HMEET BHJ:

elz_tﬂﬂ —
ts—ty
2 [ A 2
ch -—n-(yo—{— 24)—cos~—w- x
a ap a
In o on

¢h — ys—cos — x
a Yo a

’

(VIII—2)

c
3nech:
c=2{ln [th i(m-—“ +d)+
a ay
T ll
+ th— (K+ ——)‘+
a o,

t:]

T M K Ay
+2l/1h a(K+ . —l—d) th— (K+%)]+

+ tnch —n—(K—}—-&l——{—d)-l—
a a

-+ Inch % (K + l!-) — !nsh% d}; (VIII—3)

Ty ;

: A
y0=—2a;{ln [ch~%(2{(+d+2 -aj) +

+)/ o (e B v dm Z (x4 0] -

7 Al '
—Inch - d}—— z (VIII—4)
OPPexTHBHHA  KOS)GHIHEHT TemI00TAauH

@, Bxofswuit B (VIII—2)—(VIII—4) u yuu-
THIBAIOLIMA BCe BHAH NOCTYMJEHAR TEMJIOTH - K
OXJaXxJalouel NJHTe CO CTOPOHH OKPYXAIOUero
BO3Ayxa Ig (KpoMe TeMJOTH H3 OCHOBaHHA), om-
pefiesieTcs IO BEIPAXKeHHI® &y = X g/ (tg — #5).
3nayeHus O, BHUHCIeHHHE NO dopmyne (VIII—
2) npHBeJEeHH B' NDHIONKEHHH 2.

Tpebyemyio Temmepatypy oxaaxpaioumell cpe:
AH fp MOXHO HaliTH IO H3BECTHOMY SHAUYEHHIO
61 B 3aBHCHMOCTH OT TeMNepaTypH BO3/yXa HaA
KaTKOM.

tp=1tg— [{p—Itx(x, 0)1/8; (x, 0).

OtHocuTesbHAsE TeMmepaTypa H COOTBETCT-
BEHHO TeMIepaTypa XJafarenTa, WIH XJaZOHO-
CHTEJIA, PE3KO HafaeT [0 Mepe YBeJHYEHHT TOJ-
KB CJIOST MaTepHaia H Jbja Haj TpyGam,
I03TOMY 3TH CJOH CJHeAYeT NOAAEPKHBATL MH-
HHMAJbLHBMH, HEOGXOMAHMHIMH JJS HOPMaJbROR
SKCIVIyaTaluH KaTKa. '

L npuGanxeHHbix (NOrpellHOCTBIO B He-
CKOJIBKO TpajyCcoB) pPacyeToB .TeMHEpaTypH OX-
JaXAAMOWEH CpefH HIH CDPefHel TeMmmepaTypu
HOBEPXHOCTH JbAA fx.cp BMecTo (VIII—2) mox-
HO NOJb30BaThCs GoJiee mpocrofi (opmyon

ta—t_
Oop=—"7 ", =
s —1p
_ 2nd,
- 13 A
az In F‘% sh (21: —i‘iﬂi——llﬁ)}
k14

Temneparypa Jba B MOGOA TOuUKe mOMS ISt
cyuas 4epefOBaHHs B NONEPEUHOM CedeHHH KaT-
Ka TPY6 C pasHOH TeMmepaTypoll ompenensercs
no dopmyse

tn(x, 0) =tz — 6, (tz — tp) — 6,Aty,

rAe ©;-— OTHOCHTENbHAs DPa3HOCTh TeMIepaTyp,
YUHTHIBAIOUIAsl HEPABEHCTBO TEMOEPATyp COCeA-
HHX TPY6 (raba. VIII—I).

Pacuer KOHCTPYKUHH OCHOBAHHA 3aKJI0YaeTCs
B TOM, YTO JJ/s Da3/IMUHBIX BapHAHTOB paCCUH-
THIBAIOT MOJIOXEHHE HYJEBOH H30TEPMH TO HCTe-
YEHHH 1KeJIaeMOro CpOKa HENPepHBHOH 3KCIAya-
TaUHH T, OLEHUBAIOT BOSMOXKHOCTb 3aMep3aHHA
BAATH B CJOSIX OCHOBAHHA M WX NY4YeHHS, a TaK-
Xe BpeMs, HeoOXOHHMOE MJsS MOJHONO OTTaWBa-
HHSI KOHCTPYKUHH. 3aTeM H3 TEXHHYECKH DPaBHO-
LIICHHBIX BApHAaHTOB Ha OCHOBAHHH 3KOHOMHYEC-
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Ta6nuna ViII—|

Omnocumensnas pasnocme memnepamyp 9y (x, 0) (moawuna Gemona Had mpybamu 30 mm)

Tpy6u HapyXHbIM nuai‘e’rpou 32 MM

PaccTosHe X OT OCH TPYGH, M

bex THBHEH Tomuuna
'ﬁgiuﬁ’f;“n"?:; g:}-‘ } c.no: .n:na 0 0,045 0,055 0,100
(M2-K)
9,304 0,03 0,3056 0,3680 0,3896 0,4524
10,467 0,03 0,2823 0,3441 0,3660 0,4286
0,04 0,2870 0,3352 0,3520 0,4005
0,05 0,2899 0,3276 0,3420 0,3796
13,956 0,03 0,2522 0,3138 0,3354 0,3987
16,282 0,03 0,2353 0,2961 0,3178 0,3815
Tpy6n HapyXHHM AHaMeTpOM 38 MM )
SddexTuBHbIY TonugHHa caos Paccrosiitie £ or oci TpyGh, M
“,ﬁﬁé‘?ﬁf‘fa ma)fu 0 0,045 0,075 0,095
a
Br/ (K
8,141 0,02 0,3072 0,3629 0,4080 0,4130
10,467 0,02 0,2830 0,3390 0,3778 0,3910
16,282 0,02 0,2385 0,2931 0,3326 0,3460
18,608 0,02 0,2300 0,2802 0,3189 0,3326

Mpumeuanue, Paccrosinme mexay tpyGamn a = 0,1 M,

KOrO CpaBHEHHS BLIOHpAlOT HauboJee mpHeMJe-
mylo KoHcrpykuuio. IIpu aToM paccuHTHIBAIOT
TeMnepaTypHBIH PeXHUM KaKJOro THNA OCHOBA-
HHH. ~

"Ecin oxJax[alollas IJIHTa PacnoJoXeHa Ha
BJIaXXHOM TPYHTe, HO HMEIOTCS JaHHBIE, YTO TPYHT
He BcnyuuBaetcs, JHOO CJOH H30JANMHE NMOAOGpaH
TaK, YTO TPaHHLIA NPOMepP3aHHs 3a BPeMa 3KC-
nJIyaTauHy KaTka He NPOHHKaeT B ray6b rpyHra,
TO NPHOAMMKEHHO riy6UHY MPOMep3aHHs HEH30/U-
POBAaHHOIO TPYHTa B CaMOM HeGJIarompHATHOM
MecTe — IO HEHTPOM KaTKa — HaxXOIAT mo ¢op-
MyJie

X Dhyg (f, — 1) T
o Q

rae

VT+E—9),

§= 1 _fL'_—_tO__ Ay Cyr |
- S P ’
) V2W V‘o—tp M Qo

T —BpeMs OT Hauala paGoTH KaTka;

W
= ——— 33,49 . 10%.
Qo = Pex 100

[Tox cpenueit Temmepatypoit rpysta fn mepe
NepBOHAYAJILHBIM [IYCKOM KaTKa B 3KCIIyaTaluio
IIOHHMAIOT CPeJHErofOBYI0 TeMIepaTypy BO3AYy-
Xa B NaHHOH MecTHOCTH. ITocse BKJ/IIOYEHHS -KaTKa
B paboTy HauHHAeTCs OXJakJeHHe TCpynTa, a
TeMmnepaTtypa fr COXpDaHSeTCs HEM3MEHHOH JHIb
Ha HEKOTOpPOH riyCHHe, HEONHHAKOBON mJs pas-
JIMYHHX reorpaHueckux NYHKTOB, HO HE NpEBH-
waiomed 10 M H Ha3bIBaeMOfi MOACOM HOCTOSH-
HO# TemmepaTypsl. TemmepaTypa MaccuBa nepen
HOCJeAYYOLUNMH LHKJIaMH DPaGOThl KaTKa 3aBHCHT
OT NOJIHOTH OTTAHBAHHS OCHOBAHHA B NEpepHBaXx
MEXIAY 3THMHM IHKJIaMu. Takoe mnepromHYecKoe
MOJHOE OTTAHBaHHe OCHOBAHHS BeCbMa BAaJKHO,
TaK KaK B TNPOTHBHOM CJyyae PasBHBAeTCA MpO-
MEp3aHHe HJH OXJaXKJAeHHe OCHOBanHsa. TemJo-
NPHTOK M3 IPYHTA K LEHTPY OXJaxkjalouled mJH-
TH COCTaBHUT .

. _YRG—HG
e Ty Ty TR )

HeunsosmpoBannbe OCHOBAHHS KAaTKOB 6ulcTpo
MpOMeP3aloT, AJst UX MOJHOIO OTTAaHBaHHUS Tpe6y-
eTCsl AJIHTeJbHOe BpeMs (2 mec mocjae 3 mec He-
npepuBHOH 3aKcnayatauus). Ilostomy 3tn ocpo:

(VIII—5)
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Puc. VIII—9. [luHamHKa NPOLECCOB OXAaXACHHA OCHOBaHHSA:
a — TENJONPHTOKH M3 OCHOBaHHS K OXJaxjawmied naure; 6 - ODPOABHKCHHE HYJCBOR H30TEPMEI

BaHHA HeNmpHeMJeMH [Js 3aKPHTHX CTamHoHap-
HHX TPEHHPOBOYHBIX H TeM OoJiee NEMOHCTpalH-
OHHWX KaTKoB. X cinenyer mpoeKkTHpoBaTh JHIIbL
IJifi Ce30HHO PaboTalOWIHMX KaTKOB, HanpaAMep OT-
KPHITHIX, 9KCIIyaTHPYEMBIX B YCJIOBHAX MSIKOH
SHMH, B 0epelBHKHHX, c60pHO-pa36opHuX. Ten-
JIOH3OJISIHST HUXKHEH MOBEPXHOCTH OXJaXKAA0Med
NJIMTH Pe3Ko 3aMejJisieT NPOMep3aHHe H CHHIKaeT
TeIJIONPUTOKK M3 rpynta. B stoM caysae ray6u-
HY UpOMep3aHHA Agzsr B TENJIONPHTOKH K DJHTE
onpeneasior no GopmyJe

=V B +8—s,

riae
B
S=hy, A—“‘*—
o . N
wrees T (Y THR—D)
FYRECI
X 1/3: +<£) — =21, -
)‘113 )LI/IB
rge

2 (1, — tp)
B=—4_F
Gy

Takoe ocHOBauue, 3KCILAYaTHpyiouleecs Hempe-
pPHIBHO B TeueHHe 3 MeC, NpPOMEpP3aeT BCEro Ha
12—15 cm (puc. VIII—9), a rpynT moi KaTKOM
OTTaHBaeT MOJHOCTbIO depe3 10 auefi mocie BHI-
KJIIOYeHHsi XOJOAMJIbHOR ycTaHOBKH. Bce ato yno-
BJETBOPSET YCJAOBHAM PaGOTH  IEeMOHCTPALHON-
HHX noJiedl, Tak Kak HX, Kak MPaBHJO, FKCIIya-
TUPYIOT 60Jee KODOTKHMH LHKJAMH, HO KDhITHE

(VTFF )

TPEeHHPOBOUHBIE KATKH TaKoNl KOHCTPYKHHH He
ClefyeT 3KCMJAYaTHPOBATb HempephlBHO Honee 3—
4 Mec, TaKk KaK HX HeXeJaTeJbHO OTElIATh B
TeyeHHe JJHTeJbHOro BpeMerd. Jlas Owictporo:
HAMODa)KHBaHUA JbAa Ha [AEMOHCTPAUHOHHOM
KaTke BaXKHO TaKXe, 4YTO TeMJOBOH  [OTOK H3
rpyata HeBeswk (5,8—9,5 Br/m?). Maxcnmans-
Hble TENJIOTIPHTOKH K KpasM noJs GoJsblie TelmJo-
NPHTOKOB K. HeHTPY KaTKa (puc. VHI—I10). Oaa
NOJAEPKAHHA  OAMHAKOBOH ~TeMAEPaTypH IO-
BEDXHOCTH JbjJa B MPeleNax 0o/ CTaHIAPTHHX
pasMepoB OXJa)kiamollas RJHTa JOJKHA GHTb
6oabuie noasa #a 0,5—0,8 M.

#
95
L4
45"
50
75 ! |
2 =
4 3
7 —
& % 7
|
==z
——
55 ety ]
VZ
9 2 4 6 8§ W R H
PaccmosnUe 10 2Q0USOHTANU, TEPIIEH~
GUKUARGHOE NOOBoNnbHOL OCU KAITKG. M
Puc. VIII—10. TennoBo#i nOTOK H3 rPyHTa K

H30JIHPOBaHHOH oOXJax<jaloilel naure:

1 — gepe3 0,5 Mec mocse Hadana paGOThl XOJOAHJBHOR
YCTaHOBKH; 2 — depea 1 mec; 3 — uepe3 3 Mmec; 4-—yge-
pes 6 mec; 5 — uepes 9 mec; 6 — depes 12 Mec; 7 — ye-
pe3 21 mec; 8 — aepes 29 Mmec
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Pacnpesenienie TeMNepaTypH TOA LeHTPOM
OCHOBaHHsA H30JHPOBAHHOIO" KaTKa HAa BJAXHOM
rpyHTe B CTAUHOHAPHOM COCTOSIHHH ONPEAEJIOT
[0 ypaBHEHHIO

t(0, y) —ts
ty— 13

=T (313—5 - ﬁze_ae)’
rae

ShE-':-"’Z—; B1= A]_/A; @2= Az/A;

Ay = — 4-0,6857;
v
Ay =0,1778;
T \2 b
A= (-—) 43,3595 — - 1,7334;
v v

Aus®
8]/[3)'1‘

3nech a — MOJYHIHPHHA KaTKa.

Pacyers! v HabJIOJIeHHs NOKA3BLIBAIOT, 4T0 J1a-
e I/ COODY:KeHHH CPaBHHTeNbHO He60.binoR
LWHPHEB (HanpuMep, KOHbKOOeXHasi JHAOPOXKKa),
PacnoJoXXeHHHX B 3aKPHITHIX NOMeMIeHHAX ¢ Toc-
TOSIHHOH NOJIOXHTeJbHOH TeMnepaTypofl, mpoMep-
3aHue CTabHJIH3HPYETCA HAa OGOJBIIOH TIayGHHE—
5—7 M. TakuM o6pasoM, npH AJHTeJbHOH pabore
KaTKa TeIVIOH3O0JSLHs He MpefOTBpaIlaeT Mpo-
MepsaBusi rpyHTta. BMecTe ¢ TeM JJs Kartka, pa-
6GOTaIlero NepHOAHYECKH, MOXHO PacCIHTaTh
TOJIIHHY H30JSHUH, NPH KOTOPOA HYJeBad H30-
TepMa 3a IPOMEXYTOK BPEMEHH Txp He MOKITHET
HHXXHeH MOBEPXHOCTH CJIOS H3OJALHH.

Tomuuny nsonauuu Oxs HaXOASAT H3 ypaBHe-
HHA

12l 1
_tlz_z'”_)"" ﬂe‘tl(aus—am)x
tp Aua ar
erf (——"—1—)
% V4ana

rae

V"Kp
| — rny6uHa pacnoioKeHHA mosica

TeMIepaTyphl IPYHTa.
OfHako NPH LOCTATOYHO MPOLOJIKHTEHHOR

HOCTOSTHHOM
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paboTe JeisHOrO noas norpedyercsa HepeanbHas
TOJILPHA TEMJOH30JSIIHOHHOTO CJOs.

Ecin oxJaxpaiolas OJHTa JeXHT Ha OCHO-
BaHHH H3 CyXHX BCOYYHBAIOUIHXCA MaTepHAJOB,
TO TakOe OCHOBaHHEe MOXeT OHTb CHalXeno Tel-
JIOH30JHPYIOHIHM caoeM. Ho rtak kak Meponpus-
THS, (PeJOTBPAILAIOMAE H3OAALHIO OT YBJAMKHe-
HHA R paspyulenHs, A6porn # TpeOyIOT TUIATE/b-
HOrO HACIOJNHEHHS, CYHTAETCA, UTO KaTKH, IKCIJIYy-
4aTHPYIOIlHeCs  HeNpepHBHO AOCTaTOYHO  AJIH-
TeJbHHA CPOK, MPH HOCTATOYHOM BpeMeHH JJs
[OJIHOTO OTTAHB3HHA XKEJATEAbRO [0 BO3MOXHO-
CTH HE TemJIOH30/AHpoBaThb. [lpu 3TOM H3-3a yBe-
JIHYHABAIOIUHXCA TENJONPHTOKOB HECKOJbKO YAAR-
HAeTCA MYCK KaTKa, HO 3aTeM TelVIONPHUTOKH H3
rpyHTa CTabHAH3MDPYIOTCS K depe3 Mecsll COCTaB-
asior 5,8—7,0 Br/m? (cm. pue. VIII—9).

PacueTn OxJlaXXReHHSI CYXHX OCHOBauuil Bbi-
NOJIHAIOT N0 3aKOHOMEPHOCTAM JAJs  [OJyorpa-
HUYEHHOTO Teja:

t(x, y)—1p
t—tp

erf (?V‘ﬁ)

erf (;
2 V FO[
rae t(x, y) — TeMnepaTypa Ha mo6oi  rayOuHe
Y Toj oxJaxpawiiefi MJHTOA COYCTs BpeMsi T
nocsie mycka Katka B paboty; Fo,=at/y* For=
=at/l? past ray6unn [ pacro/oxeHns nosca Ho-
CTOSTHHOH TeMNepaTypH.
Cpeauuft TPHTOK TeNJIOTH 32 TEPHOZ BpeMe-
HH T

0 =

. (VII1=7)

Vo (tr—tp)

ne erf

Gu.paca = . (VII1—8)

( 1
2 V Fo;

EcaH ocHOBaHHMe BHINOJHSIIOT MHOTOCJIORHBIM,
B TOM YHCJE H CO CJIOEM H30JIALHH, B KauecTBe
TenA0QH3AIECKHX XapaKTEPHCTHK MaTepHaJja oc-

HOBAaHH MOXHO mnoJe3oBaThess B (VIII—7),
(VIII—8) cpenHeB3BelleHHHIMH BeJHYHHAMHU:

A P Bi 3 Ciai EpiBi
= ; c T e— = ———
m AT T T
Yy —
A;
rae A, ci, i, 8; — TemaodH3UUECKHEe XaparTe-

PHCTHKH H TOJILMHA OTHENbHbIX MaTepHaJoB, CO-
CTaBJSIOLIHX MHOTOCJOHHOEe OCHOBaHHE.

Cuao#i rpaBHsi Ha JAEHCTBYIOIUHX COOPYKEHHAX
cocraiaser 1,2—2,0 M, H AN MHOr#X DaiOHOB
TaKasi KOHCTPYKUHS OCHOBaHHSI MOXeT OKasaTb-
Csl CJIMUIKOM JOPOTOA.



PaccMoTperHbie BHINE KOHCPPYKHUHHE IOAHO~
CTHI0O He MOTYT NPENOXPAHHTb OCHOBAHHS KATKA

OT TPOMep3aHusi NPH NPHEMJIEMOR TOJIIHEE. CJIO-
€B H30JSIHH ¥ HENYYHHHCTHX MartepHanos. Toub-
KO LHKJIHYHOCTH PaGOTH COOPYIKEHHs, RKJIOYas
MepHOABl OTTa#BAHHS PYHTA, MOXKeT INPeJOTBpa-
THTb LpOrpeccHpyiolllee npomepaanne. OpHako
JJHTENbHEE TepepHBH B pafoTe KaTKOB;, 0CO-
6eHHO TPEHHDOBOYHHIX B 3aKPHITHX COOPYKEHHAX,
HexkeslaTe bHH. MMeeTcs, KpoMe Toro, TeHIEHUHS
pacrmosaraTh NOJN JeJSHBIM [OJNEM YHHWBEPCANb-
HHX COOPTHBHHIX 3a/J0B CKJajCKHEe TNOMeeHHs.
B oTHX Cay4asx NPOEKTHPYIOT OCHOBaHHE KaTKa,
NPUNOIHATOE Haj €CTECTBEHHHWM rpyHtoMm. TeM-
nepaTypHOe IOJie B TaKO# KOHCTPYKUHH CPaBHH-
TeJbHO OBICTPO CTabUIM3MpYeTCA, MO3TOMY pac-
CIMTHIBAIOT ee PafoTy TOJBKO B CTAIHOHADHOM
pexume. ToumuHa TenJIOM3OJSHHOHHOTO CJOS

nofbHpaeTcs TakoH, 4TOGH YAEAbHHA NMOTOK Tem-'

Ja K OXJaxJawlled NJute He NpeBHIIan 8—

12 Br/m2
tg —1
Gpaca= 5 Bf’ = (VITI—9)
u3 13
—m oyt
Aps A ag

rae ¢ — KO3(QOHIHeHT TeNJIOOTAAYH OT BO3LY-
Xa K HHXKHEH NMOBEPXHOCTH OCHOBAHHUS.

Tlpu 5TOM Ha HHXKHEA MOBEPXHOCTH KOHCTPYK-
MM ~ OCHOBAHHUH
KOH/JIEHCAaT.

He JOJXKeH 00pasoBHBaThCS.

CXEMBbl H KOHCTPYKHHH
COOPY)XEHHA C MCKYCCTBEHHBIM
JbIOM

Huxe npuBefeHH ONMCaHHS CXeM H KOHCT~
PYKUHA HauGojee XapaKTEPHHX COOPYXKEHHH ¢
HCKYCCTBEHHBIM JIbAOM.

OmuMnufickui  koMmiaexc B Tr. [penobae
(Ppanuus) BK/MOYAET OTKPHTHE KOHBKOGEKHYIO
JODOXKY M MNoJie AJsi KaTaHHsi o6Liefl miouiajbio
8970 M?> m pacnosoKeHHOe BHYTPH KDHTOTO 3a-
Jia CTaHJAApTHOe XOKKefHoe mnoje (6030 m).
HacocHo-penupky/IAnHOHHAsT CHCTEMA Hemocpel-
CTBEHHOrO OXJAaXX/JEHHS C HCIOJb30BAHHEM aM-
MHaKa B KauecTBe paGouero Tesla SIBIAETCA Tpa-
OUIHOHHOM [/ AHAJIOTHYHEIX COOPYXKeHHH, Mo-
CTPOEHHHX B JApYyrHx ropoiax Esponu: Huueae,
Hnc6pyke, [eBenrepe, AMcrepname, Uroful H3-
6exxaTh 3aMaciHBaHHSA anmapaToB H HCHAPHTCIEH
CHCTEMBbl, YCTZHOBJICHH NOPLIHEBHE KOMIPECTOPH
¢upMH «3yJbliep», ¥ KOTOPHX LHUJIHHAD HE CMa-
3HIBAETCS MAaCJIOM.

CucTeMH OX/1aXKA€HHS H MaHIHHHHE OTAIEHHS
I OTKPHTOHA JIeASHOA NJIOWANH H 3aKPHTOTO
noast pasgenpune. Kaxzaas cucreMa (puc. VIII—
11) BK/HOuUaeT OQMH LUDPKYJALHOHHHIR pecHBep

"(OH Xe — OTHEeJNHTeNb KHAKOCTH) W HECKOJBKO.

aMMHaYHHX HacocoB. KpartmocTs mupkyasnum
npuHAra paBHOk 5—6. OTKpHITas Jeasinas LJio-
manb KCIAyaTHpyeTcst ¢ 15 nekabps no 15 map-

Puc. VIII—I11. IlpunuunnanbHass cxeMa CH-
CTeMbl OXJIaXKAeHHS KaTka B I. ['peno6.e:

1 — TpyGHEle GaTapen noOMsA; 2 — NOAAIOLLH Tpy6oO-
NpOBOA; 3 — o6paTHbi TpPy6GonpoBoi; 4 — aMMHad-
Hble UMPKYJALHOHHBIE HAcoChl; & — QUABTP; 6 —
DUPKYJSALHOHHDLIE  pecHBep; 7 — KOHAEHcaTop; & —
KoMmpeccop; 9-— siMma cHerotasHusi; J0 — BoOsAHOH
Hacoc; 1! — gananusanusi; 12 — peryJaupyouuli BeH-
Tiab: I3 — Mac/a00TAEAHTEND
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Pauc, VIII—12. HacocHo-UHpKYAsIHOHHAS CXE€MAa OXMaXAGHHs KaTKa «Baane Xosmm» (Ocso) ¢ He-

MoJIb30BaHHEM B KauyecTBe pabouero Tena R12:

1 «= aBTOHOMHBIE CEKLHH OXJaXJalmied naATb; 2 — TYpGOKOMOPECCOphi;  — BO3AYMHbIE KOHAEHCATOPhI;

4 — nnneR-

HHR pecHBep; § — LHDKYJASIHOHHBIE PecHBeph; 6 — (PPEOHOBhle HACcOCH; 7 — NHEBMAaTHUECKHE YHNPAaBJASIOIHE YCTPofi-
CTBa; 8 — peryaHpywlilHe KJalaHbl C OHEBMONPHBOAOM; 9 — aBTOMAaTHYECKHE BEHTHJH MNOCTOSHHOrO JaBJAEHHS ~

ra. [IpuGankenHas pacueTHast BeJHYHHA TemJao-
OPHTOKOB K JEASHOH MOBEPXHOCTH Ha OTKPHITOM
BO3Jyxe B 3TOT nepuop pasHa 430 B1/M%, onma-
KO ofHias YCTaHOBJIEHHaA XOJIOAONPOH3BOIHU-
TEJLHOCTh [LIECTH  KOMIPECCOPOB  COCTaBJifeT
4520 kBt (npu TeMmepaTtypax KHmeHus H KOHJIEH-
cauuu —7 # 22°C) B pacuere Ha HauGoJjee Tem-
Jible JHH. ,

Kommnpeccopu HMeloT ‘ycTpoficTBa IJA  CTY-
OEHYATOrO CHHXKEHHS XOJIOZONpPOM3BOLHTENBHOC-
e no 50% wmakcumamabHOH (T. e. Bcero 12 cry-
neHell . M3MEHEHHS  XOJIOAONPOHU3BOLHTEILHOCTH
Aas oTKpurTofi naomann). PeryjmpoBanue cucre-
MH BefeTca 0O  JaTUHKy, YJOKEeHHOMY B
GeTOHHYK - OXJaXJAIOMyI0  [JHTY BPOBEHb
¢ nosepxHocThlo.  Oxsaxpaiomas TpyOnas
cHCTeMa OTKPHTOR JiefsfHON  mjomajm  co-
cTrouT H3 TPYO AuaMeTpoM 252 MM, pacnoJo-
JKenHux ¢ maroM ot 70 mo 85 mm. [Ipunsra cxe-
Ma TpyGHHX GaTapefi ¢ NPAMOTOYHHIM - ABHKEHH-
eM oxJaxjaioliei cpenn. Jlas BHPAaBHHBAHHS
CONPOTHBJEHHA TPYOHHX nieTell pasHOR JJMHH
Henoab3oBaHd guadparMe.  OxJaakaamomas miaus
Ta KaTKa pacnojoxeHa Ha rpysre. Jleasuoe mno-
Jie BHYTPH KDHTOrO 3aja MOXKET HCIOJb30BAThCA
B TeueHHe Bcero roza. Ero o6cayxuBaiot ABa
gomnpeccopa K-90-1A ¢upmu «3yanuep» obmeft
XO0JIOI0NPOH3BOJHTeNbHOCTEIO 870 KBT (npu TeM-
nepatypax KHIIGHHS H KoHAeHcauun —7 u 22°C).

Oxnaxpaomas cHCTeMa COCTOMT H3 TPYS Aua-
MeTpoM 27X2,6 MM, YJOXKeHHHX Ha DPAaCCTOSTHHH
80 MM BAoab AauHHOH cTOpOoHH nojsd. OcHoBa-
HHE KPHTOrO KaTKa MOKOMTCSl Ha 4eTHIpex xXKeJe-
306€TOHHHX Onopax, 3alHTHIX B CPyHT #Ha 16—
24 M. ‘

Karok «Baane XoBun» B Oclro — camuif
GoJsbiion B HacTosliee BpeMsA—oOluell NJOMIAAbIO
apga 13000 M2 Ilpu npoexTHpoBaHHA €ro Bmep-
BHe IJA OTKPHITOrO KaTka OOJbHIOH RJIOUALH
BHOpaHa HACOCHO-UHPKYJALHOHHAs CHCTEMa He-
NOCPEJCTBEHHOIO OXJIaXKJeHHS C HCHOJb30BaHHEM
B KauecTBe paGouero Tena R12 (puc. VIII—i2).
Karok paccyuras ana paGorel B mepuop c 15
okTA0pa no 30 mapra, Korza yaeJbHble TemJo-
NPHTOKH K JIeASHOH [Jollaj# He M[PeBHINAIOT
267 Br/mM% B MalUHHHOM OTHEJNEHHH, PACIOJO-
JKEHHOM foJ TPUGYHAMH, YCTAaHOBJEHO TPH LEHT-
po6exXHBIX KOMHOPeccopa XOJIOLONpPOH3BOIHTENb
Hoctbio 1160 kBt (npu Temmepartype KHOeHUS H
Konaencauud —12 u 35°C) Kaxawbiit.

Jasi yMeHblUeHHs MaJeHHA AaBJACHHA [PH
JBHXKEHHH KHISIIEro XOJOIMJLHOIO areHTa BH-
6pana mpsiMOTOUHAas cXemMa TPYOHHIX GaTapeH, a
TPyOHHE NJIETH YJOXeHH MONEPeK KaTKa U HMe-
10T gauny 76 M. OfHako 1pK 3TOM OPH KeJNaHHH
9KCIJIYaTHPOBaTh TOJBKO KOHbKOGEXHYIO AOPOX-
Ky B pa6oTy JOMKHa OHTb BKJIOYEHA BcA MJO-
waxp katka, Oxaaxjaioumue 6aTaped BHINOJHe-
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HB u3 TPY6 AHAMeTPoM S1X3 MM, YAOKEUHLIX
¢ waroM 90 mMm. TpyGHas cHerema pasjesena Ha

llecTh CEKUHH, KaxJas H3 KOTOPHIX O6CAYKHBa-

eTCsl HHAHBHAYAJbHEIM FOPH3OHTaJbHHIM HHPKY-
JAIHOHHEIM PECHBEPOM, BHINMOJHAIOMHM OJHOBpE-
MEHHO (QYHKUHHM OTACJHTENs XKUJAKOCTH, H ABYMs
(hPeOHOBBIMH HacOCaMH.

Ilpu uacTHuHOM OGJYUEHHH IJIOWMAXH KaTKa
COJIHLIEM HMeeTCH BO3MOXKHOCTh NOJAEPKHBATh
PasHyl0 TeMIepaTypy KHIEHHS B KaXJIO0H CeKLHH
NPH NMOMOINH ABTOMATHYECKHX BeHTHJEH 10CTOSH-
HOro JaBJjleHHs (aBTOMAaTHYECKHX Jpoccetell mo
ZaBleHHI0 «J0 ce0s») Ha NapoBHIX JHHHAX UHP-
KyJASHHOHHBIX pecHBepoB. PerynupoBaHHe  mpo-
H3BOJHTENbHOCTH TYPGOKOMIPECCOPOB  NPOH3IBO-
JHMTCA [0 TOH CeKIHH N0Js, LI KOTOpo#H Tpely-
eTCsl HaHHM3LIadA TeMllepaTypa Kullewus. Fop-
MaJbHBIH yPOBEHb XHIKOCTH B HUPKYJIALAOHHbLIX
pecHBepax aBTOMAaTHYeCKH  YAepKHBaeTCs peJie
YPOBHsI, KOTOPble Yepe3 MHEBMATHUECKHE YNpaB-
JIAIOIIHEe yCTPOHCTBA BO3ACHCTBYIOT HA peryaupy-
I0llde KJanaHbl ¢ TMHEBMONPHUBOJAOM.  YDOBEHb
JKHIKOCTH B JIHHEHHOM pecHBepe Takike KOHTPO-
JHpYeTCA C NOMOWIbIO peJie YPOBHS, CBSI3AHHOroO

C pejle YpOBHS Ha UMPKYJAAUHOHHHX pecH-
BEpPAX.

[ToutH Becb XOJOXHJBHEIA areHT B CHCTEME
COCPeiOTOYEH Ha CTOPOHE HH3KOTO  AaBJIGHHS.

CyMMapHas BMeCTHMOCTb UHPKYJAIHOHHBIX PECH-
Bepos cocrasaserT 125-M? H obecneuynBaeT BLICO-
KYyI0 HaQeXHOCTb NPH pPasJHYHBIX pexHMax pa-
OOThl CHCTEMBl, HCKJIIOYas BO3MOXKHOCTb HX Te-
penoJIHEeHH S,

[pynroBele ycjoBHS B paHone KaTka HeGJa-
FONPHATHH (BLICOKUH YPOBEHb TIPYHTOBBIX BO[,
rAMHHCTRIA TPYHT). [ToaToMy oxsaxkjgaroHias mau-
Ta paclosioXeHa Ha CBasfiXx M OTJeJeHa OT ec-
TECTBEHHOTO TPYHTa, KaK NOKa3aHO Ha pHC.
VIII—3, 6. Huxusig noBepXHOCTb MJIUTH TEIIO-
H30/upoBana. IIpocTpaHCTBO MeX1y FPyHTOM H
oxJaxjawlledl NIHTOX mNpPOBETPUBAETCs BO3LY-
XOM, HarpeBaeMblM B BO3AYIUIHBIX KOHJEHCATO-
pax.

IBopen cnopra «lOGuaeinniii> B r. Jlenunrpa-
Iie BKJIOYaeT AEMOHCTPALHOHHBIA H TPeHHPOBOY-
HBIf KaTKR C JIefsHBIM NoJieM pasMepaMH 61
X30 M, npeaHasHayeHHble AJIST KPYTVIOMOQHUYHOrO
HCNOJIb30BAHHA.

B MamIHHHOM 3aJjle, MAKCHMaJbHO NPUG/IHKEH-
HOM KO BCeM IOTpeGHTeNsIM, YCTAaHOBJGHO jBe
XoJoauabHble MamuHe OYY-350/2 u jgse Mamu-
Hel QY-175/2 o6mefi X0JOZONPOU3BOLHTEIBLHO-
CTBIO NPH CTaHAApPTHHX ycjaoBusx 1220 kBr. Xo-
JoauapHbIR aredT R12. Xosomonocutear — 269% -
HBIH pacTBOp XJopucToro Kaapuus. CymMapuas
moTpe6Has XOJOAONPOH3BOJAHTENLHOCTh CTAHIHH,
HeoOxonuMas IS NMOAJNEPXKAHHA Jbla HA OGOHX
KaTKaXx M CHaG6XKeHHS XOJIOJHBIM paccoJiOM CHC-
TeMbl KOHIHUHOHHPOBAaHHS BO3AyXa, 3HAUHTEJbHO
Bosblle . XOJIOAONPOH3BOJAHTENLHOCTH  YCTAHOB-
JIEHHEIX MallKH.

H36HTOYHHA TeNJOHPHTOK B 9aCH  MAKCH-
MaJIbHOH HAarpysKH NOKPHIBAETCS H3 aKKYMYJSATO-
pa xonoja BMECTHMOCTBIO 200 M3, akkyMyjsun-
OHHas cnoco6HocTh KoToporo 4650 kBt npH ToM-
nepatypax XoJOJHOTO H OTEMJIEHHOrO paccoja

cooTBercTBeHHO —18 H 6°C  (pmc. VIII—13).
ARKyMyJHpOBaHHE OCYLLECTBJASIETCA B HepHOJ,
MeXJy SpeJHIlaMH, KOrja IMPHTOK TElJOTH

yMeHbIIaeTca. 3apsagKa M paspsfka akKyMyJsaTo-
pa X0J0/a MPOHCXOAAT CAMONPOU3BOJILHO B' 3aBH-
CHMOCTH OT COOTHOLIEHHS NPUTOKA H NOrJIOIICHHS
renaorel. Hajimune akkymysadropa  nos3BoOJsieT
cienatb 0oJjee DHTMHUHOH PaGoTy X0JIOAHJBLHBIX
MallHH., KpoMe TOro, akkyMyasuus B OXAaxAaa-
IOLleR cHCTeMe NO3BOJSIeT OCYLIeCTBJAATb GHICT-
pBIl mepexol OT BHICOKOH TeMmepaTypH Jbja K

_ HH3KOH,

Ornmagaer notpeGHOCTb B pacCIUHPHTENIb-
HOM 6axe, 6aTaped JeASAHHX MOJeH HAXOAATCSH
MOJ NOCTOSIHHBIM H3GLITOYHBIM JaBJIEHHEM.

Paccosbuble 6atapen BHIIOJHEHHB C IPOMEKY-
TOYHBIM KOJIIEKTOpOM H3 TPYO puamerpom 38X
X3 mm u marom 100 mm. TpyGHble et yJjo-
KeHbl BAOJb KOPOTKOH CTODOHBI AE€MOHCTPALMOH-
HOTO.KaTKa, a Ha TPEeHHPOBOYHOM [MOJie, MJOMafb
KOTOPOrO BCeraa HCHOJL3YETCHA  INOJHOCTHIO,—
BIOJb SJIHHHOM.

ITpunATH MepH AJsi COKPAWEHHS KOPPO3HH
TPy60onpoBoLOB OT aTMOCeDHHX BO3JLEHCTBHU H
arpeccHBHOrO BO3JEHCTBHS OXJaXKAaeMOro pacco-
na. Tpy6Hple mieTH OObelHHEHH TPYIIOBHIMU
KOJIJIEKTODAMH, KOTOpHIE, KaK H IIPOMEKYTOUHLIE,
3ajle/landl B GeToH. KaIblHf IpynnoBoil KOJJIeK-
TOP COEAHHEH C MarucTpaJjbio JHIUb OJLHHM [a-
TpyOkOM 6e3 Kakux-An60 T'HOKHX BCTaBOK, TakK
U4TO KOJIMYECTBO MeCT, HauboJiee MOABEPIKEHHBIX
aTMOC(epHOH KOPPO3HH, MaKCHMaJbHO COKpalle-
HO. Bo3ayx ynaasercs HenocpencTBEHHO M3 BHIC-
HIHX TOYeK M[POMEeXKYTOYHHIX H TPYNHOBEIX KOJ-
JIEKTOPOB. '

OcHoBaHHS KaTKOB BHINOJHEHH Ha CBafx M
NOAHATH Haj 3emaell. Oxjaxiammwas JIHTa MO-
XeT NepeMemaThcs OTHOCHTENbHO HHXKeNeXKaillux
CJI0EB OCHOBAHHS MO CJIOK CKOJIbXKEHHS, COCTaB-
JEeHHOMY JBYMS CJOSIMH THJPOH30Jia, IepecH-
naHHeIMH TajpkoM. OXxJaxJaolue IJATH Kat-
KOB H30JIHPOBaHH B Pa3HOl cTemeHH. JleMOoHCTpa-
[IHOHHOE TI0JIe, KOTOpOe CJeAyeT 49acTo H OHCTPO
TPaHC(OPMHPOBATh, BHINOJHEHO MaJOMHEPLHOH-
HBIM (H30JIAILHA U3 12 cM neHocTeksaa); TPEHHPO-
BOYHOE I10Jie, KOTOPOe 3KCIIyaTHpyercsl {I04TH
HeNpephIBHO, H30JHPOBaHO 18 cM GuTyMoOmepsuTa
TaK, 4TO6Hl CpPeJHHe TENJONPHTOKH OT T'PYHTa He
npeBnimann 3% obuieli BeJHUHHB TeNVIONDHTOKOB
K TOJIO.

BHICOKOTODHEIl  CIIOPTHBHBIA  KoMIJieKe Me-
Jle0 — caMbifi, IOXKHEIA JIeJIOBHA CTaguoH Mupa,
oblias IJIOLA[b HCKYCCTBEHHOTO JbAa COCTABJIS-
er 10500 m2 Cpox 3KCIJIyaTauHH CHOPTHBHOTO
KoMmiekca Meneo—c aBrycra — ceHTA6pst 0 an-
PeJib BKJAIOUHTEJbHO,
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Puc. VIII—13. [IpaunpnnanbHas cxeMa CHCTEMB OXJacIeHdHs KaTkoB Jlsopua cmopra <«lOGuei-

HHl» B r. JleBuHrpazae:

[ — TPeHHPOBOYHBI KATOK; 2 — TeNN0OGMEHHHK-NOAOTPEBATEAb paccosaa; J — AeMOHCTPAUHOHHBIA KaTok; 4 — 6ak-
AKKYMYJASATOD; 5§ — TennoOOMEHHHK-OXJafHTeNb BOIb AJS CHCTEMB KOHAMIHOHMPOBAHHS Bo3AyXa; 6, 7 — QUABTPH-
CMECHTeJH; 8 — MarUCTpPaJbHBIE TPYGOMPOBOA XONOZHOIO paccota; 9 — HCHApHTenH; [0 — MardcTpanbHbE  TpyGo-
UPOBOY, OTEMJEHHOrO paccosa
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Prc. VIII—I14. PaBHOMepHOCTh TeMIepaTypH MOBEDXHOCTH Jbia KaTka Meneo fa (x,0) (pasHocts
TeMIepaTypn paccosa B HoJe fp, --tpq -3 C):

a— cxeMa ykaAaiku TPYO; 6 — pacnpesecHHe TemnepaTyp B OXJaxiaicuieR cpede



MoOUIHOCT XOJOAHILHOR YCT2HOBKH H DexuM
ee paGoTH BHIOpaHHW H3 YCAOBHSA = NOAHEPKaHUS
Abaa B Haubosee XKapKHH NEPHOA TOJBKO B Hpe-
eJax KOHbKOOEeXKHOH NOPOXKKH.

Has paGoTH KaTKa B NePHOA MAaKCHMaJbHHX
TEMJIONPHTOKOB HMEIOTCA JBe YCTAHOBKH C IIEHT-
pobexubniMu Komnpeccopamu XTM®-348/1 (R12)
XOJIOAONPOU3BOAUTEAbHOCTEIO 2560 KBT Kaxnmas
¢ BO3MOXHOCTBIO PeryJHpoBaThb HOCJACAHIOK aB-
toMmatuueckd ot 100 go 50%. B nepuons 3uMHEHX
orrenesedi NpH TEIJONPDHTOKaX K MOBEPXHOCTH
abaa 87—155 Br/M? B paGoTy BKJIOYAOTCH [BE
XOMOAMJbHHE MallHab XM220Y-400/2 (R22).
CucreMa OXJaXK/JEeHHs KOHJEHCATOPOB 3aKphiTas,
¢ LHPKyJasLHell BOAB 4epe3 KOHJEHCAaTOp H TeH-
JOOOMEHHHK, I'ie NOCJeAHNs OXJaXjAaercss BOAOH
H3 DeKH, NpoTeKalollell BOJH3H KaTKa.

CxeMa OXxJaXIEHHS C NPOMEXYTOUHBIM Tell-
JoHocutesneM. Oco6oe BHHMaHHe OO6palleHo Ha
KayecTBO HCKYCCTBEHHOro Jbja. TemaoTexnude-
CKHH pacueT 3JIeMEHTOB OXJaXXJalolled INJHTH
BBHIIOJIHEH TaK, YTOGH pa3HOCTb TeMmepaTypH HO-
BEDXHOCTH JbAa NPH HayaJbHOH TOJL{HHE €ro H
MaKCHMaJbHHX TeIJIONPHTOKAaX He npesnuiaja
0,5°C (puc¢. VIII—14), a p oTTenmesns npuG/amxa-
Jach K KayeCTBY €CTECTBEHHOIO JbJa B JYYUIHX
NPHPOJHBIX YCJIOBHSAX.

TpyGHrie GaTapen u3 Tpy6 mHameTpoM 32X
X3 MM cobpanu mno cxeme (puc. VIII—I1, d) co
BCTPeUHLIM JIBHKEHHEM paccoJjia, NPHMEHCHHe KO-
TOPOH NO3BOJIHJIO YBEJHYHTb DasHOCTb TeMmiiepa-
TYPH paccosia B IOJE H Pe3KO YMEHbUIHTb Lpo-
H3BOJMTEJPHOCTE PacCOJbHHIX HacocoB. Paccrog-
HHe MeX1y TpyGamu B GaTapesx KOHbKOGeXHOM
JOPOXKKH: 78 MM Ajs CpefHeH AOPOXKKH AJHHOH
396 M, 70 MM JJas HaApyXKHOH HNOPOXKKH JJIHHOH
428 M, 85 MM /14 BHyTpeHHeH NOPOXKH IJIHHOH
364 M AaA cO3MaHHS PasHOH CKOPOCTH ABHIKEHHS
paccosa B Tpy6ax H YBfA3KH CONPOTHBJeHHs Oa-
Tapefi ¢ pasJHYHOH MAJHHON TPYGHHX nJeTeil 6e3
YCTaHOBKH JAPOCCEJHPYIOWIHX YCTPOHCTB.

Cpefn MHOrHX MeponpusiTeii no oGecmedeHuo
JIOJITOBEYHOCTH 3JIEMEHTOB CHCTEMH OXJaXAalo-
IHX YCTPOHCTB 0co60e MECTO 3aHHUMaeT 2allHTa
TPy6BHX Gartapefi H apMaTypH OT aTMOC(epHOH
KODPO3HH CO3JaHHEM TPEIIHHOCTORKOA oxJaxAa-
omefi naute. Jlns obecneyeHns mepeMelIeHHs
OxJlaxkAarollel MIHTH O OCHOBAHHIO B MJOCKOC-
TH CKOJIbJXEHHSI YCTPOEH CJOH CKOJIbKeHHS H3
NOJMBHHHJX/JIOPHAHBIX IJIEHOK, 06paGoTaHHBIX

vaa(pHTHbIM NOPOILIKOM. OcHOBaHHE €CTeCTBEHHO- -

ro Katka Mejleo HacHNHOe, COAEPKHT Hempo-
Mep3aloliHe KODEHHbBle MOpPOJAN H BCHY4YHBaIONIHe-
Csl TPYHTH, MOSTOMY OJHOH M3 TJIaBHBIX 3ajay
ABJAeTCH 3allHTa €ro OT NPOMep3aHHs H 1y-
q9eHHus,

IMo TexHUKO-9KOHOMHUYECKHM COOGpPaXKeHHSIM
(C yyeTOM ROCTYNHOCTH TpaBHS H HEBO3MOMKHOC-
TH yCTpOHCTBA CBaH H3-32 BaJYHOB O4YeHb G60Jb-
UIOr0o pasMepa) NPHHAT BAaPHAHT HCKYCCTBZHHOI'O
OCHOBaHHfA H3 MOPO3OCTOAKHX MaTepHaJoOB (CM.
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puc. VHI—3, a). Toanmuna ca0s TPasnA B OCHO-
Bauus 1,5 M, ocHOBalEe BKJ/IOWAET TaKKe Tenjo-
H30MALACHHNR cyoff us 0,25 M mMeHOROAHCTH~
poaa.

Takas KOHCTDYKHHA OCHOBAaHHSI HaJE€XHO 3a-
mIHIIaeT €ro OT NpoMep3aHns H BCINYYHBAHHA H
He MOpENATCTBYET NIOJHOMY OTTaHBAHHIO OCHOBA-
HHA K Hayajqy OdYCpeJHOro Ce30Ha . 3KCHJayaTanHH.

YCJIOBHBIE OBO3HAYEHUSA

A — K03 duuHEHT noraoumeHus, AM60 AnHeAHBIR
pasmep, M;

a — JMHeHHHIA pasMep,
[POBOAHOCTb, M2/C;

B — junefinnii pasmep, M, JH60 BCIOMOraTelb-
nas Beauunna, M4KZc/Ix?;

C — npuBefeHHHH KOIPOHUUHEHT  HM3JAyUeHHA,
B1/(M2-K*), qm6o BcroMoraTeJbHas BeJHYHHA;

¢, , — ynReJbHas tenyaoeMkoctb, Hxk/(kr-K);

€s — obbemuas Temioemkocts, k[ (M3-K);

d — nuHeHHbI pasmep, M, au6Go BJaroconepxa-
HAE BO3AyXa, KI/KT;

F — naomans, M?%;

Fo — ancyo dypee;

h — suuelHHA pasMmep, M;

i — yleabHas HTaJbOHA, JLXK/Kr;

K. — xo3tb¢uuuenr, nubo JiHeAHHH pasmep, M;
| — nuHeliublii pasmep, M;

N — wmommnocts, Br;

n — JIyYHCTas COCTaBJAIONIAs TEMJIOBOrO NOTORA;
Q — tensniora samepsamus rpyHra, Jx/md

¢ — MWJIOTHOCTb TENJIOBOTO HOTOKa, BT/M%

S — BcnomoraTesibHas BeJHYHHA, M;

T — abcomoTHas TeMunepatypa, K;

t — TeMneparypa, °C;

t(x, y) — rTeMnepaTypa B TOYKE C KOOpIHHATa-
MH X H ¥, °C; )

U — CKOpOCTh, M/C;

W — wmaccoBasi BJIAXHOCTH FpyHTa, %;

X — KOOpAHHaTa, M;

Y — KOOpAHHATa, M;

Yo — BCIOMOraTeJbHAsl BeJHUHHA, M;

o — ko3 duuuent Tennootnaun, Br/(M%-K);

p — BcmomoraTe/bHas BeJNHUHHA;

A — BcrnomorartesbHasi BeJHYHHA;

8 — nuHeliHBIA pasMmep, M; .

® — oTHOCHTe/bHAs Pa3HOCTh TEMIeEpaTyp;

O(x, 0) — oTHOCHTeJbHasi Pa3HOCTL TEMIepaTyp
B TOYKe ¢ KoopjuHaTaMy x u 0;

¥ — BcrmoMoraTtesbHas BeJHYHHA;
A — TtemsonpoBogHocTh, B1/(M-K); ‘
v — KHHEMaTHuecKas BS3KOCTb, M%/c JHGO BCHO-
MOraTe/IbHasl BEAHUHHA;

E — ko3¢ HIMeHT BJaroBbNajeHus, Jubo BCHO-
MoraTe/bHasi BeJIHUHHA}

P — MJIOTHOCTb, Kr/M3;

p1 — BCOMOraTesbHast BeNHYHHA, M/
T — WHTEPBAJ BPEMEHH, C;

@ — Ko3bduIHEHT POPMH;

M, JauH60 TemIeparypo-

c0,5;



Hnpnexchn

0 — 3aMep3aHue FpyHTa;

1,238, .. 14 ., n — NOPALKOBHI HOMED;
co — [IpH AOCTAaTOYHO AJMTEJBLHOM BpPEeMEHH;
B — BO31YX;

r — TPYHT;

H3 — HU30JIHPOBAHHKIf, TENJIOH30JALUS;
K — KOHEYHhIH;

xons — KOHBEKTHBHHI;

xoan — KOHAEHCALHA BJArH;

kp — KPHTHUYECKHH;

a — Jen; .

aya — JYYHCTHH;

M — Mep3JHH FPyHT;

H — HayaJbHBI#;

Orp — OrpaXKIeHHs, NOBEPXHOCTH;
OCB — OCBeTHTeJIbHble IPHGOPHI;

P — paccoJ, XJaJoHOCHTEJb;

pal — paaHauHOHHHH;

pacy — pacueTHHH;

CK — CKeJIeT TPYHTa;

cp — cpensuf;

T — TaJIBlfl [PYHT;

Il — LEeHTp KaTKa,;

9 — 3¢ (eKTHBHHI;

3KB — 3KBHBAJEHTHLINA;

! — na ruyGune /;

m — cpe/HeB3BellICHRHIf;

R — pazinannoHHkIH;

Yy — Ha ray6nse y;

T — 32 BpeMA T;

! — COCTOSIHHE HACHILICHHA.
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IVIABA IX
ONPECHEHHE COJIEHOH BOJH!

OBUIHE CBEAEHHA

XO0JIOARAbHEE METOAN ONPECHeHHs CuJieHOH
BOAH H DasjejeHdsl BOXHHIX PacTBOPOB OCHOBa-
HHl Ha BHMOPaXHBaHWM BOAH H3 pacTBopa Jn60
1Ha 06pa30BaHHM W3 Hero rasoBHX rujapartos. Pas-
JHYAIOT CJAelylollHe METOH; eCTeCTBEeHHOe 3aMo-
paXKuBaHHe;, HCKYCCTBEHHOE 3aMOpaXHBaHHe dYe-
pe3 Tensonepeialollyi0 MOBEPXHOCTb; BaKyyMHOE
3aMOpaXHBaHHe BOAbI BOJIH3H TPOHHOH TOYKH;
KOHTAKTHOE 3aMOpaXHBaHHe XOJOAHJbHHM are-
TOM, He CMeIIMBAOIMMCA C BOJAOH; Kpdcrajio-
FHAPATHHA.

XOonoAMJbHEE METOLH ONPECHEHHA COJEHOR
BOAH OCHOBaHH HA TOM, 4YTO [PH 3aMOpaxKHBa-
HHH KDHCTaJJbl Jbla 06pasyloTCA U3 MOJIEKYJ
BOABI, @ COJIH H NPHMECH OCTalOTCSl B He3ameps-
weM paccosie. KoHUEHTPHPOBAaHHKIA Paccon Lo-
KpbIBae€T TOHKOH MJIEHKOH KPHCTA/IHKH Jbla,
pasMepnl kotophix 0,1—0,4 MM, a Takxe 3amoJ-
H€T MeXKDPHCTaJIHYeCKHe MOJIOCTH, H ero TPYyA-
HO OTHEJHTh OT Jbaa. KoHueHTpauws coan B
pacnjaBe  KpuctamioB  cocraBaser 20-—50%
KOHILEHTPALHH HCXOJHOTO PacTBOpaA.

Has noayuesus nHTbeBOAA BOAH (C KOHIIEHT-
panneil Bcex conefl, pasHolt 0,05%) xpucTaIH
JAbja MNOCJe OTHEJEHH OT pPaccojia IPOMHBAIT
ipecHoil Bogoil. Takum o6pa3oM, ofipecHeHHE XO-

JOAWJBHBIMH MeTOJaM{  BKJIO9aeT [POUECCH:
Abfoo6pasoBanne (MAR TrUApPaTOOOpa3oBaHue);
oTJesNeHHe JbAa OT paccoja; NJaBJeHdHe JibAa
(ruzparos). ,

s onpecHeHHs COJMeHOR BOAHW HCHOIL3YIOT
OHCTHJIAUHOHHBIE, XOMOMHJbHHE H MeMOpaHHBIE
onpecHuTeaH. Ilo CpaBHeHHIO € AHCTHJAJIALHOH-
HBIMH OMPECHHTENSAMH XOJONUJbHHE UMelOT CJae-
AyIOIlHe NpeHMYllecTBa: MeHblIasi KOPPO3HS, OT-
CyTCTBHe HaKuHneobGpa3oBaHus, 6o0Jee BHCOKad
TepMoAMHamMuueckas 3QQeKTUBHOCTD ¥ MEHblIHE
KanuTajdbHble 3aTpaThl. HexocTaTKu X0J101HJIbHBIX
onpecHuTeJeli — OGoJiee CJ0XKHOe 00OpyJoBaHHe
# TPYAHOCTH OTMBIBAHUS KPUCTAJVIOB JbJa (THI:
paToB) OT paccoJa.

Tlo cpasHenmio ¢ MeMOGpaHHBIMH OMPECHRTENS-
MH (OCHOBaHHLIMH Ha 3JeKTpojHaju3e ¥ odpart-
HOM OCMOCe) XOJIOJHJbHblE ONpPeCHHTeNH Xapak-
repU3yIOTCSl CJAeAYIOLIHMH NPeHMYUleCTBaMHu: He
rpe6yeTcs TLlATeJbHAs NpPeABAPHTENbHAS OUHCT-
Ka BOALI, HEUYBCTBHTEJBLHOCTH K COCTaBY M KOH-
UeHTpalun npuMecefi; 60JblIas CTelleHb H3BJede-
4HS NPecHoil BOAB (BIJIOTb IO MPEREABLHOIO pa3-
JeJIeHHS MCXOJAHOR COJieHOR BOAB Ha BOAY H

cosib). Merox 3aMopaKHBaHHs NPHUMEHAIOT TaKKe
A5 KOHUEHTDHPOBaHHA  OHIUEBHX IKHAKOCTeH
($pyKTOBHIE COKH, MOJIOKO, BHHO, NHMBO ¥ AP.) H
IJsl OYHCTKH cTOyHbIX BoA. '[lo cpasuennio ¢
JUCTHJIALHOHHBIMH  # MeMOpaHHBIMH MeTO1aMH
nepcneKTHBHLIE XOJMOJAHJAbHBIE METOAH fI0K3 elle
MeHee PacnpocTpaHeHb, HECMOTPS HAa HX NPEHMY-

- luecTsa.

XosonuabHbIE OnpecHATenn pafoTaloT B pe-
XKHuMax: 1) ompecHeHHe C yMepeHHHM KOHIEHT-
pupoBanuem paccosa (no 7—9%); 2) ompeche-
HHE C rAyO6OKHM KOHLEHTPUPOBAHHEM paccoga
(2o 23—26% wu BHle BiJIOTb .0 -HACHILIEHHSA
COJH); 3) onpecHeHHe C rJIyGOKHM KOHLEHTPHPO-
BaHHEM paccoja W Bbifaueit conn. 4) ompecHenne
¢ Bbigadefl coqm (9acTHHA caydait mpeaenrHOTO
pa3jieleHHs HCXOAQHOrO pacTBOpa Ha Boay H
COJIb) .

IIpu pacuere W aHa/IH3e MPOUECCOB wIPeCHe-
HHS [OJb3YIOTCS TakoH XapaKTEePHCTHKOH, Kak
K03 PHUIMEHT H3BJEUEHHS NMpPecHOH BOJAW H3 CO-
JIEHOro pactBopa. B ofweM ciydae npHMeHH-
TeJIbHO KO BCeM peXHMaM OfpecHeHHs

T = l/(l —‘Sl)g1=l—
—[(1—82)/(1 —8)] (g2/8), (IX—=D

rie g1, g2 — COOTBETCTBEHHO yJeJbHHe (Ha 1 Kr
ONPeCHEHHOA BOIBI) MacChl HCXOXHOrO pactBopa
W OCTATOWHOTO paccoa (HachlleHHOTO HJIH HeHa-
chllleHHOro); S;, Sz — MaccoBrle KOHLEHTpPaUHH
HCXOZHOIO pacTBOpPa H OCTAaTOYHOrO paccosa (Ha-
CHILIEHHOrO HJH HeHaCHIIEHHOro).

Jas 1-r0 H 2-ro peXHMOB

= (S;— S)/Ss (1 —8). (IX—2)

B ypaBuenusix (IX—1) u (IX—2) mnpunaro,
4TO CoJlecofepikanie OnpecHeHHOH BOAH Sp=0.

Ecin S¢7%0, TO ypaBHenue (IX—2) ' HMeer
BHJ,
= (S;— Sy (1 —S¢)/(S: — Sp) (1 — 8.
. (1X—3)

OnTuMajbHuR KOIQQHUHEHT H3BJEYEHHS Ompe-
eS0T NPH TePMOSKOHOMHHUECKOH ONTHMU3AIHA
yCTaHOBKH.

TepmoaunaMudeckylo 3pPeKTHBHOCTL (3KCep-
retuyecknit KIIJI) omnpecHuTeselt ompeensior
OTHOLUEHHEM MHHHMAaJbHOR paboTe aupdepen-
uuanbHoro mpouecca pasgesieHHst Wmin  (mpoTe-
Kalolero NpH COOTBETCTBHH TeMIepPaTypul Mpo-
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Puc. IX—2. TenmoHacocHbE  OIPECHHTEAbHHE

OMKJH Ha AHArpaMMe TeMIIepaTypa-sHTPONHS,
peanu3yIollHe OJHOCTYNeHYaTHH mnpouecc pasge-
JIEHHs PacTBODa:

@ — saMopaXHBaIIHA; 6, 6 — XOJOAHALHHWA H Temno-
HCHOJNB3YIOIIHA KPHCTaJJIOFHAPATHRHIE

mecca nepeMeHHON PaBHOBECHON KOHHEUTPANMH
OIpPEeCHSEMOro pacTBopa) Ko Bcefi peficTBHTENB-
HO moJBeJleHHOH paGoTocmocoGHofA sHeprun Wi

1‘ = Wmln/z WJI' (IX—4)

Ilpn o6patamoM  pa3fieieHHH pacTBOpa Ha
npecuylo Boay # paccod Wmin He 3aBHCHT OT
MeTOAa ONpeCHeHH$, 2 3aBHCHT OT TEeMIepaTypH
CpenHbl, COJEHOCTH HCXOJHOIO pacTBOpa # Ko3®-
¢HIHeHTa H3BJeYeHHS NpecHOd BOAH U MOBHINA-
ercs Opu yeejudyenus ux (puc. IX—1).

FeoMeTpHyeck#M MeCTOM TOUEK, COOTBETCT-
BYIOILHX TOMY K03(pHOHEHTY H3BJIEUCHUS asc,
IPH IOCTHXEHHH KOTOPOTO W HAYHHAs ¢ KOTOPO-
rO ONpecHeHHe PacTBOPa MPOHCXOAHT HAa KPHBOH
HaCHILCHAS COJR  (3a9BTEKTHUECKAas KpuBas),
aBasercs kpusasg AC. O6nacts nesee AC ortmO-
. CHTC® K OMNPECHEHHIO pacTBOpa ¢ BblAadefi onpec-

O

HEHHOA BOAW W paccosa, obaactb npasee AC —
K pasJeseHHIO PacTBOpa ¢ Bhaveld ONpecHEHHOH
BOJb, COJH H HACHIUIEHHOrO paccoJia, OpIHHATa
7t=100 OTHOCHTCS1 K NPeleJbHOMY Da3ie/eHHIo
pacTBopa Ha ONpPECHEHHYI0 BOAY H COJb. JIHHHMS

B — wmunumasbHas paBota pasjiefleHHs HacH-
wennoro pacrsopa NaCl (26,45% npn 298 K),
KOTOpas He 3aBHCHT OT L.

TexnuueckH onpecHeHne — mpolecc OJHO-
CTyneHuatslil. B oT/aHYHE OT mosHOCTBIO 06pATH-
MOro Av(@epeHHaNbHOrO MpoLecca OAHOCTYHEH-
YaTHH npouecc pasjesieHHsl NPOBONST NPH TeMIe-
paTtype, paBHOBECHOH TOJbKO  KOHIEHTPaUHM
c6paceiBaeMOro paccoJa.

X0/I0IMABbHEIE METOAH ONPECHEHHS SBAAOTCH
TemjionacocHbiMn  (puc. [X—2). Hamenenue rem-
nepatypel  npu o6paTHMOM mepeHOCe TemJoThi
BbI3BaHO MOHMKEHHEM TeMIepaTyp 3aMOpaXKHBa-
HHSl A ruApaToo6pasoBaHus H3-32 HPUCYTICTBHS
coJied.

Munnmanbaas paGora W TeoperHuecKoro oa-
HOCTYNEHYATOr0 XOJOJHJBHOTO npoiecca pasfe-
JIEHHS COJIEHOTO pacTBOpa

W =W+ W, =1\ [(T,~T)/T1] (To/Ty);
Wl = (T2 - TI)/TI; W2 =
= Wl_(71"" T9)/T,, (1X—-5)

rie W; — pafora o6paTumoro mepenoca Temso-
TH € TEMNEPATyPHOrO YPOBHA KHIEHHS XO0JO-
JHJLHOrO- areHta I; Ha ypOBeHb €ro KOHIeHca-
unn Ty (Wi, 94TO TO Ke Camoe, OPH OTCYTCTBHH
pasHOCTeH TemmepaTtyp B anmapartax OpH Temao-
nepeznade, ¢ ypoBHs JbAo0Gpa30BaHHS COJSHOrO
pacTBOpa Ha YPOBeHb  I[IaBJEHHA !DECHOTO
abpa); W, — paboTa nepeHoca TEMJOTH, 3KBHBA-
JeHTHOR pa6oTe DepBOro KOHTYpa, Ha TeMmmepa-
TYPHHHA ypOBeHb OKpYXKalollle#i cpeawl, T. e. pa-
60Ta BTOPOro XOJIOAUJBHOIO KOHTYpa; To— TeM-
nepatypa OKpyxKaiomefd cpein; A -— Temiora 3a-
MOpaKHBaHuA JHGO ruapatoobpasoBadus; Io—
Ty — TeMnepaTypHas JHEnpeccHs H3-3a OPHCYTCT-
BHSA COJIEH.

Takum o6pa3oM, B XOJOAMJBHHX [Opoueccax
(naxke B cjay4yae BHIMOJHEHHS HX O6GPaTHMBIM
NyTeM) BCe TeMJIOBLIfeJeHHS] HEOGXOMHMO OTBeC-
TH B OKPYXAIOIyl0 cpely ¢ 3aTpatofl paboTHl,
T. €, NPHHUHNHAJLHO HeO6XOAUM BTOPOi KOH-
TYpP OTBOJA TENJIOTHL.

ECTECTBEHHOE 3AMOPA)KHBAHHE

[Tpuposnanifi X004 HCNOMBL3YIOT AJS ONpeCcHe-
HHA COJIeHOA BOJH B paiioHax, B KOTOPHIX 3H-
MOR YepenylOTCS OTpHIlaTeJbHHE HOYHHIe ¥ NO-
JIOXHTENbHHE AHEBHHE TEeMNepaTypH BO3jlyXxa
Beronnbie 6accefinbl, pPacnosoKeHHble. TeppacaMy,
3aN0JHSIOT ONpecHsieMORl Bojo# coem ao 0,2 m
3a HOYb Ha noBepxHoCTH 0Opasyerca cJof JbAa
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Tonmuuoi 1—2 cm. JiHeM ocraBummfics paccoj
COYCKAaOT B HHXKHuUMl GacceiiH, a Jiej OmycKaercs
Ha IHO. C MOBHIIEHHEM TEMNEPaTypH JeX TaeT H
onpecusiercs. Ilepsre nopuuu Tasoi BOAH, 060-
raimieHHoRt coJisiMHM, c6pachHBalOT B HHXKHHA Gac-
cefiH, a mocieAyole nopuna 6oJsiee MpecHoA Bo-
Jbl HampasJSIOT B BojoxpauuJuiie. [Ipomecc npo-
HCXOMHT UHMKJHYECKH, H30 AHA B JEHb, C MoJyde-
HHEM MpecHOH BOAHW M3 KaxJaoro 6accefina. Cno-
co6 omnpaBfiaH NPH YCJOBHH, 4TO HHU3KHE TeMIe-
patypnl yaepxuBaiwoTcs 5—6 9 B cyTKH. Bhixon
npecHoi BoAH cocrtaBaser 5—7 4 Ha 1 M2 wio-
mann GacceiHa MnpH H3MEHEHHWH TeMmepaTyphl
or —5 no +5°C.

B pafionax, rae cpelHecyTOYHasi TeMIeparypa
Bo3xyxa 3uMoii Huxke —3°C, NPOBOAAT MOCJOH-
HO€ HAMOpaXXHBaHHE COJIEHOH BOJAH B JIeASAHblE
OyHTH TOJIIHHOA 2,5—4 M ¢ DIOCJHeAyOIHM HX
OTTaHBaHHeM BECHOH M JIETOM NpPH CO3JaHHH Oll-
pellefieHHOTO TemyoBOro pexuma. Taxkas oGpa-
6oTka 1 M® CcOJIeHON BOAH MO3BOJSIET MLOJYUHTD
okoso 0,7 M® onpecHeHHOH BOJM, Ce6ECTOHMOCTD
Kotopo#t 0,4—2,1 pyG/me.

llpupojsnle moasipEHe JbAH CO BpeMeHeM
OnpecHAITCA (MHOTOJIETHHE JIbAB MeHee COJIeHH,
yeM MoJoJble — ofHoJeTHHe). CoOJIeHOCTh JbAa
onpefensieTcsl CKOPOCTbIO 3aMep3aHHsl BOXNH, KO-
TOpasi 3aBHCHT OT TeMmepaTypH Bo3iyxa. Uem
HHXe TeMmepaTtypa BO3LyXa, TeM BHIIe coJe-
HoCTh Jipia. HauGoJsiee HHTEHCHBHO ompecHseTcs
Jed npu teMnepatype Bosayxa 0,5—4°C. [Ilpu
TasiHHH JbA2 B 3THX YCJOBHAX Paccos H3 BepX-
HHX CJIOEB MepelBHraeTcss B HHXKHHE, ONpecHss
Jef. MuoroseTHHR Jex afic6epros MPHMEHSIOT
Aas obecnedeHHst HEKOTOPDHX NPHMOPCKHX pai-
OHOB NpecHOH BOJOM.

Ilpr GraronmpusiTHBIX KJIHMATHYECKHX YCJAOBH-
SIX OIIPECHEHHE eCTeCTBEHHHIM 3aMOpaXKHBaHHEM
Giaromapsi mMpPOCTOTE H JELICBH3He KOHCTPYKIMH
HHOTJa 2KOHOMHYecKH BHroxno. Hepocratku Me-
TOXA: HH3Kasl NMPOH3BOAHTENBHOCTb H3-3a HCIOJb-
30BAHHUS pacCesHHOA SHEPTHH NPHPOJHOrO X0J0-
Za, mjoxasf YNpaBJsAeMOCTb, 3aBHCHMOCTb OT ce-
30HHOCTH, NPHBOAAWIAS K OoOJbwmiMM  3aTparam
IJi COODYXEHHSl  aKKyMYJHDYIOWIHX eMKocTel
(zas oGecredeHHst KPYIVIOTOAHYHOR paboTLl of-
pecHHTeJNA).

HCKYCCTBEHHOE 3AMOPA)XHBAHHE
YEPE3 TERJIONEPENAIOUIYIO
MOBEPXHOCTb

DTOT MeTOJ NpPHMEHSIOT B HeGOJIBIUAX yCTa-
HOBKaX, HANPHMED JJi ONPECHEHHA H OYHCTKH
BOZH Ha TPAaHCHOPTe, B HEGOMBUIEX MOCEIKAX
HJIH IJs KOHLEHTPHPOBARUS NHINEBHIX IKHIKOC-
Tefl ((PYKTOBHE COKH, BHHOMATEPHAJH, MOJIOKO,
nuBo, kode u Ap.). Hs-sa Goabmux pacxonos
sneprin (72—114 MIxk Ha 1 M® mpecHo#t BoaH)
H 3HAYUTEJbHHX KaNHTaJbHHX 3aTPaT METOX HC-

KYCCTBEHHOTO 3aMOPaXKHBAHHA HCHOAL3YIOT B TRX
CIy9asdX, KOIJia SHEPreTHUECKHE H 3KOHOMITCKHE
TPeGOBaHHs YCTYyNalOT COOGPaKEHHSM HALSKHO-
CTH, KOMNAKTHOCTH, KauecTBa 4 T. K.

Ilns peanusaumm 3TOro MeTofa CAYXKAaT BH-
MOpPaXKHBALINe ONPECHHTENH  COJEHOH ROAH
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Prc. 1X—3. BuimopaXuBaloMmui
Konnentparop BOK-12:

1 ~~ Hacoc HCXOAHOTO pacTBOpa; 2 -~ HAcOC KOHILEHTPHPO-
BaHHOro paccoia; 3 — moawift Baj; 4 — KOJAJAEKTOp; & —
KPHCTanausatop; - 6, Il — Hokd; 7 — TelJOOOMEHHHK;
8 — nomoJHUTENBHBIA KOHAEHCATODP: 9 — cKpenep; 10—
KOHAEHCATOp-UJIaBATENb JAbJa; 12 — cenaparop Xblla OT
paccona; I3 — mnuek; [4— xomnpeccop II crynenn; 15—
sarpe6uas  Jomacrb; [I6 — monpfoR; 17 == xoMIpeccop
I cTynenu; 18 — Hacoc npecHofi BOAR

ONpECHHTENAb-
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(puc. IX—3), KOTOpHE MOXKHO HCHOAb3OBATD H
KaK KOHUEHTPATOpH MHIUEBHX MXHAKOCTef.

Texruueckan xapaKmepucmuxa onpecHumenin

IpousBosuTenbHOCTE mO  onpec- 12
HeHHOH Bole, M3/cyT
Koagppuument usbieuenus mpec- 0,3—0,8
HOR BOAH =
Coutecoiepxanne onpecHensoft Bo- 0,06—0,1
Bat, Y%, He GoJee
Macca, T 3
T'aGapHTHBIE pa3MepHl ONPECHHTeEIb-
Horo 6JI0Ka, M :
Anamerp 1,36
BHICOTa 3,51
Ilnomazs, sanuMvaemas ycTaHoB- 12
Koft, M2
Yrensuuii pacxoll anekTposHep- 75,6

rad, MIIx Ha | m® onpecHenHo#

BOAH
Hcxomnnli  pacTBOp HacocoM I 10RalOT B
TPexIeseBOd NJacCTHHYATO-PeGPUCTHIA  Tenn0ob-

MEHHHK 2 H OXJaXJaloT B HeM YXOAAUWMMH H3
ONPECHHTE]s! ONMPECHEHHOHl BOZOH M OCTATOUHBLIM
paccosomM jo 2°C. 3atem pacTBOp nocje cMelle-
HHSI C DEUMPKYJSUHOHHBIM PaccoioM MNOJAIT B
BHJI¢ TOHKOH IJIeHKH Ha BHYTPEHHIOIO JbA00Gpa-
3YIOLLY!0 NOBEPXHOCTb LUJHHJPHYECKOrO KpHCTaJ-
Jau3atopa 5. OcraBuIylocs 4acTb PeUHPKYJIALHOH-
HOro paccojJa HOJAIOT 4epes HOJOCTh Bana 3 B
Tpy6uaThfi KoJeHdaTHA KOJJeKTOp 4 H pa3Ophi3-
CHBAIOT Ha BHEIIHIOI JbAOOGPas3ylOLIYI0 HOBepX-
HOCTb KpHCTaJsH3atopa 5. Jlea, HaMOpoxeHHHH
Ha BHeIUHHX MOBEPXHOCTSX  KPHCTAMIH3ATOpa
BCJEACTBHE KHINEHHS BO BHYTPeHHEHA ero moJoCTH
R12 npy —10+—15°C, cpesailor HOXaMu 6 u
11 u 'u3 mepdoprpoBanHOro mopaoHa I6, ma xo-
TOpHIi OH NajaeT NMOA JAeHCTBHEM CHJH TSKECTH,
sarpeGHo#i Jonacteio I5 moAalOT B BEPTHKAJb-
HHiA cenapatop /2. TIpH nepemeilleHHH Beepx ¢
nomMomblo 1uHeKa I3 JeAsHas Macca OTAeasercs
OT paccosia H NPOMHBIBAETCS NPOTHBOTOUYHBIM [IO-

TaJJIH3aTOpa W Ha ¢MelleHHe ¢ HCXOAHHM pa-
CTBOPOM. _

B OCHOBHOM XOJIOAMJIbHOM KOHTYpe MeXAYy
KPHCTaJJII3aTOPOM & H KOHZIEHCATOPOM-IJIaBHTE-
aeM 10 xomnpeccop I crymenm I7 cKHMaer Xo-
JIOJIMJIbHLIA areHT, TeMIOBOA HefajaHC YCTAHOB-
KH KOMIIEHCHPYET [ONOJHHTEJbHHA KOHTYp, coc-
TaBJeHHHA H3 komnpeccopa II crynewn /4 a jo-
NOJNHATEJNBHOTO  NJIaCTHHYATO-PEOPHCTOTO  KOH-
ReHcatopa 8. XoJIOZHJbHHA areHT KOHIAEHCHPYeT-
CA B LIENEBOM KOJIbLIEBOM MNPOCTPAHCTBE 3TOrO
KOHZleHcaTopa npH 24°C BeJeACTBHE TemIooGMeHa
¢ IMpPKYJHpYIOILeH 4epe3 CMeXHOe LieJeBoe Ipo-
CTPaHCTBO OXJaxjalollefl BOAOH.

BAKYYMHOE 3AMOPA)XHBAHHE
BBJIU3H TPOHMHOM TOYKH

Croco6 ompecHeHHSI OCHOBAaH Ha TOM, 4TO KH-
[eHHe B BaKyyMe MpPH mapaMeTpax BGJH3H TpOK-
HOH TOYKH PacTBOPa CONPOBOXKJAETCA €ro 3aMo-
paxuBanueM. TemsoTa mapoo6pasoBaHus OT6Hpa-
eTcsl OT pacTBopa, BHI3HBadA JbL000Pa30BaHHE.
[pn Boipesesnn 1 Kkr BogsiHOoro mapa oGpasyercs
oKoso 7,5 Kr Jbja. BoasiHo# nap 3aTeM CKHMa-
0T H KOHJEGHCHPYIOT Ha JbAy, [PeABapHTEJbHO
NPOMHTOM OT paccoJia, BH3HBas ero mJaBjeHue,

. Kongeuncauus napa H INJaBJieHHe JibJla [OpOTEKa-

TOKOM mnpecHoR Boaw. Ha BepxmeM cpese cema-

paropa I2 JeR BpallaiolEMcA cKpemepom 9
pa3bpacHBaeTcs Haj BepxHed 4acThlO MJACTHH-
9aTQ-peGPHCTOT0 KOHAEHCATOpPAa-IJIaBHTEAS JbAa
10 m pasxuxkaerTca IO KOHUeHTpauun 15—20%
PEUHPKYIALHOHHOA npecHoli Bogofi. JIbmoBons-
HYyIO CYCIEH3HIO NMPOKauHBalOT HacocoM I8 gepes
nleJieBOe MPOCTPaHCTBO KOHAEHCATOPA-NJAaBHTEN,
Jie[ DJAaBHTCA, KOHAEHCHPYS B CMEXHBIX MeJsX
npu 8°C xouoauibHuf arent. [Ipechyto Boay
BHBOJAT uepe3 TeNMJOOOMeHHHK 7, ZPYIyl0 4acTh
PENHPKYJIHPYIOT B BEPXHIOI0 4acTb AJSA MPOMBIB-
ku. KoHneHTpHpoBaHHBIA paccos HacocoM 2 u3
AHAILA YCTAaHOBKH CODACHIBAIOT 4epe3 Tenaoo6-
MEHHHK 7, OCTaBLIYIOCA 4acTb PEMHPKYJUPYIOT Ha
HapyXHYIO JbA00Opa3yIoIyl0 NOBEPXHOCTb KpHC-
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IOT OpH napamerpax BO6JU3H TPORHOA TOUKH AJA
yHcTOd BOAL. PoJb areHTa AJA OCHOBHOIO XO-
JOAMJBLHOTO M OXHOBPEMEHHO OIpPECHHTEILHOrOo
KOHTypa urpaer BoasiHOH nap. OTBoA TemJompH-
TOKOB, NOCTYNaIOLIHX B ONPECHHTeNb, Ha TeMIe-
paTypHH YpOBeHb OKpyxaioulefi cpelin ocylie-
CTBJIIeT JHOMOJIHHTENbHBIA  XOJNOAHJbHHHA HHKJ
(cMm. puc. X—2, a).

IlpeumyiiecTBa BaKYyMHOIO 3aMOPa’KHBaHHS:
KOHTAKTHHA Tena006MeH [OpH 3aMOPaXHBaHAH
BOAB H [JIABJEHHH JbJla; HPUMEHeHHe BOJAH B
KayecTBe XOJIOAHJALHOrO areHTa. Hepocratok —
HEOGXOAHMOCTb CO3JaHHSA 3HAUHTEJLHOIO BaKyy-
Ma M CBSI3aHHBIE C 3THM XKecTKue Tpe6GOBaHHA K
repMeTHYHOCTH YCTAaHOBKH, a TaKXe GoJbliHe
06beMBl CXKHMaeMOro BOJASIHOIO Iapa.

CxemMa BaKyyMHOro 3aMOpaiKHBalOWlero omn-
pecuureas ¢upmMu Konr (CHIA) npomssoau-
TeabHocTbio 400 M3 npecHOA BOAHW B CYTKH mpel-
crasaena na puc. IX—4. Hcxoanyio cosesnyio Bo-
Ly ocBoGOXKAAOT OT BO3AyXa B HZeaspatope I,
0X/axK 30T B NPeABAapPHTEJbHOM TeMJIOOOMEHHH-
Ke 3 nyreM Tenmjoo6MeHa C yXOAALIHMH H3 yCTa-
HOBKH TMNpECHOR BOXOR H paccojoM H 3aTeM
BOPHCKHBAIOT B KPHCTa/JH3aTOp 4, B KOTOPOM
NOANEPXKHUBAIOT  HaBJjeHue OKoJo 426,6 [la,
Yacts BOAW HCMAapsieTCsl, BBIBHBAsg 3aMOpaiKiBa-
uue okouo 30—40% ocraBuwefics BoAH. JIbgo-
o6pasoBande aKTHBUSHPYIOT MellaJsKOH, yBe-
JuuMBaiomed Mex(dasHyi0 [OBEpPXHOCTb map —
KHAKOCTb, BOAsiHHeE napu OTHeJsIOT OT Kame-
JeK paccoJa B cemapaTtope, CXKHMaiOT BaKyyM-
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Pruc. IX—4. Cxema BakyyMHOr0 BEIMOpaXKHBamoulero onpecHureas ¢upmu Koar (CILIA):

I — neaspatop; 2~ HacoCH; 3 — TENIOCOOMEHHHKH; 4 — KPHCTAIIH3ATOD;

5 — BakyyMHLIli KOMOpeccop; 6 — mAaBH-

Telb; 7 — KOHNEHCATOp BOASHOrO Napa; 8- OIPOMBIBOYHAS KOJNOHHA; 9 — aMMHAYHBIY KoMmpeccop; [0 — KOHIeHca~

Top; I/ — BakyyMHbfi Gycrep-Hacoc; 12 — BaKyyMHHIf Hacoc; /3 — FHAPOKOHBEDTED;
BOLbI; I5 — BBIBOA NpecHOH BOAB; [6 — BHBOA KOHIEHTPHPOBAHHOrO paccoaa;
aMMHaKa; /9 — NOTOK JbJOBOASHOX CycNeHsHH M paccona

ybM komnpeccopoM § mo 640 [la u 3arem uan-
paBasioT B NJaBHTeNb JbAa 6. JIbAOpaccosbHYO
CYCHEH3HI0 H3 KPHCTaJIM3aTOpPa HAMPAasJsioT B
NPOMBIBOYHYIO KOJIOHHY 8. Paccos, npocauuBasch
gyepes JeAAHOH CJOHA, TOAHHMAaeT €roc © 3aTeM
¢uabTpyeTCst uepes pelIeTKH, PACHoNOXEHHBIe HA
GOKOBLIX NOBEPXHOCTAX HADYXHOE H BHYTPCHHeH
TpyG. B BepxHell wacTH KOJOHHH  ABHIKYIIMACH
BBePX MOPHCTHA JEAAHOH NOpPHIEHb NPOMHEBAIOT
oT paccosia. JIefl ckpemepoM BHIPYXKAiOT depes
HaKJOHHHHA XesJol6 Ha Bpawmawimuiica 6apaban
(¢ wacroroR Bpamenus 0,05 c—!) naasurens 6.

CxaTHA BOASHON nap NOCTYMaeT B MJABHTENb

CBePXY H KOHIEHCHPYeTCS Ha Macce JbAa, BH-
3uBad ero mniasnenue. Ilpum Bpamenunn GapaGa-
Ha Jlex pa3paBHHBAeTCA [AS  yBeJHYEHHs MO-
BEPXHOCTH TemJooGMera. [Ipecuyo Boxy u3 naa-
BHTEJSl uepe3 TennoOGMEHHUK BHIBOZAT B Kauye-
CTBe NMPOAYKTa, 2 gacTb ee (5—10%) ucmouabsy-
10T 1/i4 TPOMBIBKA. YacTh paccosa u3 NPOMBIBOY-
HOMl KOJIOHHB DEeUHPKYJHPYIOT B KPHCTAJIH3ATOP,
JPYTYI0 4acTh 9epe3 TemJOOGMEHHHK CcGpachiBa-
IOT M3 YCTaHOBKH. JlOMOJHHTENbHBIA  XOJOOHJb-
HHA KOHTYP COCTOHT H3 3MEEBHKOBOTO KOHIEHCa-

14 — BBON  HCXORHOR coseHOR
17 — c6poc Bo3nyxa; 18 — moToK

TOpa-ucnapurtens 7, xomnpeccopa 9 ¥ KOHAeHca-
Topa 0. Manniiek BOAAHOro napa, KOTOPHH He
MOXeT OHTb CKOHIEHCHPOBAH HUMEIOIHMCH KOJIH--
4eCTBOM JibJla, KOHIEHCHPYETCS Ha [OBEPXHOCTH
KOHJIHCATOPa-HCTapuTeas 7, TeMnepaTypy Kurme-
HHS aMMHaKa BHYTPH KOTOPOrO MNOAAEpKHBAIOT
He Huxe —4°C (Bo ~u3bexanue HaMOPaXuBa: .
HHS JbJa Ha TPy6ax).

IpucyrcTBRe BO3AYXa B ONpECHWTENE YBEJH-
YHBaeT JAAaBJIEHHE HarHeTaHWs KOMNpeccopa H
yXyAllaeT  TemjoMacconepenauy B TNJaBHTelNe,
CHcTeMa BHIBOAZ BO34YXa COCTOHT H3 BAKYYMHO-
ro Gycrep-racoca [/, KonjaeHcatopa 10 u mopiu-
HEBOTO HJH DOTaIHOHHOrO BaKyyM-Hacoca 12,
Boanyx ® rasw K3 nJaBuTels MOCTYNAalOT Yepes
HaKJAOHAYI0 TPYyOy AN /b2 B HPOMHIBOYHYIG
KOJIOHHY W OTCaCHBAaIOTCA GYCTep-HACOCOM, CHKH-
Masch B HeM oT 640 mo 1467 Ila, Boxsinue napu
KOHJIeHCHPYIOT, NPECHYI0 BOLY OTBOIAT KAaK KO-
HeYHHIi NPOAYKT, a BO3AYX BAKYYM-HAacOCOM BH-
GpachBaloT B atMmocdepy. i

Kommnpeccop uenTpobexHH#, gacToTa Bpaiie-
HAS Bana 48,3 ¢!, sddexruspuii  KITI 60%.
Jlns yMmeHblIeHHsl TMAPaBJHYECKUX CONPOTHUBJE-

246



HHE H JOCTHXEHHsT KOMNAKTHOCTH KOMIIpeccop
CKOMIIOHOBAH BMeCTe C KDHCTAJIM3ATOPOM, ILIa-
BUTEJIEM H HCIAapHTeJeM-KOHAEHCATOPOM B ONHOM
‘anmapare — TrHApoxoHBepTepe I3 (BHcOTa 6 M,
- puaMerp 4 M). CremeHb MOBHILICHHS AaBJefHs B
KOMNpeccope Hapsay ¢ nepenajoM JaBJeHHS
BCJeACTBHE HAJHUUs coJiel OmpefessieTc JBH-
KYIIHMH CHJIaMH NPOIECCOB 3aMOPAXKHBAHUA BO-
JAB H NJABJCHAS JbAa:

e = (610,61 + All)/(p; — AK),  (IX—6)

rie 610,61 Ila — naBsieHHe TPOAHOR TOUYKH HJiA
gncTOf BoAA; AK —mnoaHas ABHXKYas cHia
Opolecca 3aMOPaKHBAHH B KDHCTaMIA3aTope,

a; Al —nonHas ABHXKYIlas cHJa npoiecca
niaBjeHHs B naasurede, Ila; p; — paBroBecHoe
JaBjleHHe 3aMOpaxKHBaHHfl COJIEHOTO pacTBOpa,
Ia.

[Mpuuem

AK: A1+A2»

rie A; — JBHXYIas PasHOCTb AaBJeHHA NMpH 3a-
MOPaXXHBAaHHH pacTBopa; A; — NOTEPH JaBJeHHS

MpH ABHXKEHHR 112Pa YePes Cenapartop XAAKOCTH
¥ BCcacHBaoOMmuA TpakT KoMnpeccopa (~ 20 Ila).

All = Az + A4,

rie A; — ABHXKYIAf pa3HOCTh JAaBjeHHA [pH
IVIaBJIEHHH - JbAa; A, — nmapuuajpHOe AaBJCHHE
BO3yXa B OJaBHTeJe. ’

Tlpn nepeMelHBaHHH CYCHEHSHH B KPHACTaJj-
JH33aTOpE JIONACTHOM  MellaJkofi KO3(pHIHEHT
TelVIonepelaud, OTHECEHHHA K efMHHNe NJIOWiajd
NOBEPXHOCTH pasiena BOAHOA (asH, COCTABJAsET
okoJo 46,5 kBr/(M?-°C). Ilpu pemupxyasnun
pacrRopa ¢ pa30pH3rHBaHHeM ero uepes (OpCyH-
KH B [apOBOM [MPOCTPAHCTBE KPHCTAJLIM3ATOPA
BO3pacraeT MeX(a3Has NOBEPXHOCTb ras —ixKHA-
KOCTb H KO3()QHUHEHT TenJonepejaud YBeJHUH-
Baerca jo 174,4 xBr/(M2.°C). B douraunpyio-
[eM KPHCTaMIH3aTOpe JeX NPOH3BOJUTCS B OC-
HOBHOM B NapoBofi 30He. JleXsiHHe KPHCTAMIH
NP 3TOM NOJXYYalOTCs KPyNHee, UTO NOBHIIAET
NPOHU3BOJHTEABHOCTh  MPOMHBOYHOR  KOJIOHHH.
CpaBrende 3((heKTHBHOCTH  KPHCTaMIH33TOPOB
NPH Pa3IHYHHIX CHOCO6aX HepPeMelIHBAHUA CyC-
MeH3HH npHBeljeHO B Taba I1X—I1,

Ta6nana I1X—I

Xapaxmepucmuxu Kkpucmaausamopos

Monnaa pgsu- Pazmepn kpuc- Yaenbnas npo-
Pacxon Kyuwas cuna Yneabnas TaJJicB, MM U3BOJHTEb-
Crocog SHEPTHH, npouecca 3a- TPOHSBOAH- HOCTb 1IPOMHI-
nepemeliHBaHHS M,H)K/Ma MOpaKHBaHHSA TEJI];HJCEB. BOYHOW KOJIOH~
B KpHCTaljiu3a- KI/C-M .
Tope & K. Ha AHaMeTp | ToJImHHA HHl, Kr/(c-m?)
Jlonacthoft MetnaJ- 1,8 80 0,208 0,12 0,025 0,278
Kof
Pas6prsruBansem 2,16 33 0,486 0,27 0,080 0,69—0,97
paccona B napoBoM
NPOCTpaHCTBE

B nsaBHTesle BOASHOA mMap OMBIBaeT BepXHMi
paspaBHuBaeMmblfi caofi Jbia. AIl cocramaser
53,3 Ila, Ay=13+20 Ila, ynenasnass mnpowsBou-
TeabHocTh — 0,5 Kr/(c-M%) BepxHeH MOBEPXHOCTH
JIeXSIHOTO CJIOS.

IlpoMbiBOUHAA KOJOHHA HMeeT BHYTDEHHIOI
JpeHaxHylo Tpy6y. Beicota KoqioHHH 6,4 M, nna-
MeTp 4,26 M, yZHesibHas NPOH3BOJAUTENBHOCTH MO
apay 0,97 gr/c-m2

Pacxon sHeprHH B YCTaHOBKE COCTaBJseT
43,2 MIIx na 1 m® onpecserHoi Boan. Bakyyw-
HH# KoMmmpeccop moTpebaser 16,92, nomnognu-
TeJbHAA XOJOAHJbHag MaluiMHa — 16,2, ruapo-
~ KOHBepTep H MPOMBIBOYHAas KOJIOHHa — 4,32, ua-
cocll — 3,6, cucreMa BBBOZA  BO3AyXa —
2,16 MIxk/mM3. YcraHOBKa NOJMHOCTbIO aBTOMATH-
3HpOBaHa.

OTtgenenne JAbaa oT paccosia "~ MpPOH3BOASIT B

OCHOBHOM B NPOMHBOYHEIX KOJOHHAxX  Hempe-
PBIBHOTO HeHCTBHA  (APEHAXHHX H BLITECHH-
TEJbHHIX).

B zmpenaxxHOR KOJIOHHe CyCleH3HIO (Maccopas
noas appa 10—209%) HanpaBasioT B HHIKHIOO
4acTh, JejJ BCMJLBAeT H HA HEKOTOPOM YDOBHE
ofpasyeT NOPHCTHE JeJaHON O, a paccoa
cOpachiBalOT 4epe3 (UJLTPOBAJBHYIO CETKY, pas-
MeIleHHYI0O B HHXXHeA HJH GOKOBOH YacTH KOJIOH-
HH. IToxHAMascCh, JefisiHas Macca MPOHHU3HBARTCH
NPOTHBOTOUHO IpecHOH BONOH, KOTOpas, IpeHH-
pyschb yepe3 JEASTHOH CJOH MOA AeHCTBHECM CHJIH
TSKECTH, NPOMEIBaeT €ro OT paccoja. ‘lucTwiit
Jell u3 BepxXHeH HacTH KOJIOHHBI CKpemepoM Ham-
PABJSIIOT B TVaBUTeJb. B ApeHaXHOH  KOJOHHE
H3-32 MaJOH CKOPOCTH NOABeMa KpHCTaJ/IOB
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Prc. IX—5. TanpoMexaHHKa NPOMHBOYHOH KO-
NORHH:

a — ABHXKEHHe Jbja: I — Jiefi B CYCHEHSHA; 2 — [BHKY-
wuiics JAeissHOA nopmieHb; 3 — 30Ha (GHABTPAUHH; 4 —
soHa cOpoca abaa ckpemepoM; 6 — NOTOK paccoia B CyC-
DeH3HH I, B.JeAsHOM Mopiine 2 B B NPOMBIBOMHOA BO-
e 3, Kpora paccona 4; 6 — H3MEHEHHe KOHIIEHTPAaIHH
COJIH IO BHICOTE KOJOHHH; & — H3MeHeHHe AaBJeHHs pac-
cona I, mpoMuiBouHoOfi BOAM 2 M TBepaoA dasm 3 Jbna
HJIH THODATOB MO BRICOTE KOJOHHBI

(okoao 0,3 MM/C) NPOH3BOAWTENBHOCTH IO JBAY
Hesesauka (okoso 0,278 krfc-m2). ,

B BHITeCHHTENbHOH KOJIOHHE ApEHaX paccoda
H3 JelJsHOH Macchl JONOJIHEH BBITECHEHHEM €ro
npecHOR BOJOM, 3aMellajolled paccon s npome-
JKYTKax MexXJRy Kpuctasiamu. KoJIOHHa moJiHO-
CTBhIO 3aTomJeHa BOJoH. Jlex cobupaercs B Ho-
pHCTHHA cJoft BhiIcOTOR L; moA ApeHaxXHOH cer-
KOf, pacnosioxKeHHOA Ha GOKOBO# MOBEPXHOCTH
CTeHKH, H Ha BHcoTy L, mapg cerkofi (puc. IX—
5). Ilpu cranmonapuofi pabore L, m L, mocro-
$HHH, a NPOMBITHIH Jiefi BHXOXHT HENPEPHBHO H
paBHoMeprO. [lox sefsHHM cJ0EM NMOAdEpPKHBa-
10T jaBjeHde p;. Paccos, ¢HALTPYSICb CKBO3b
HHXKHIOIO 4acTh CJI0f, cOpachBaeTcsi uepes jpe-
HaXHYIO CETKY, 82 KOTOPOfi NOMAEPKHBAIOT AaB-
JIeHHe po. Bolly I UPOMBIBKH NMOJAIOT  CBEPXY
OpH HaBAEHHH Pa, H OHA, GHABTPYACH Hepe3 Bepx-
HIOI0 9aCTb ABHIKYLIETroCs CJOsl, BHTECHSeT H3
ero mop paccod. IlpoMuBouHast Boja 3anoJHsAET
Becb CBOOOAHHIA 06beM mOpHCcTOro cjos. B Hie-
aJbHOM CJydae NPH PaBHOMEPHOM JIBHIKEHHH
CJ1051 OPOMBIBOYHAS BOJ@, BHITECHSSE PpaccoJl, He
TepsieTCs H YPOBEHb pasfiesla NMPecHOA BOAH H
paccosa mOCTOsHeH. B peasbHHX yCaOBHSIX, 0f-
HaKo, YPOBeHb pasjiesia HectaGHJieH, 9TO NPHBO-
Iur K norepe npecuoft Bogu (5—10% npousso-
JUTENbHOCTH N0 NPECHOR BOLE).

YcrofiunBas paboTa KOJNOHHH HOCTHTAETCS
nojnepxKaHHeM TNOCTOSHHHIX JaBJeHHR P> po>
>po. Pacxox paccosia W mpecHOl BOZW NpPH HX
pUILTPOBaHWH 4Yepe3 JIEASTHOH CJIOf - IPOMOPIUO-
HaJleH mepenany JAasJeHHll B HanpaBJeHHH Tede-
WHS M NPOHHIAeMOCTH Jbla B COOTBETCTBHH C
saxoHoM [lapcn:

V = KApF [uH, (IX—7)

rae V—pacxon xnzxoctH, M¥c; K — ypeasuaa
IPOHHIAEMOCTD CJIOS, M?% AP — DasHOCTb AaBie-
mefl, [1a; F — naomaap noBepxHOCTH GHALTPOBA-
HHS, M? | — JHHAMHUECKas BA3KOCTb JKHAKOCTH,
Ma-c; H-—rtonmuna ¢uabTPyOIEro cos, M.

IponnnaeMocTs ¢/I0S 3aBHCHT OT pa3Mepa ya-
CTHIL JbJa, HX (OPMH, arper#poBaHHs 9acTHI, H
0COGeHHO OT ynJoTHeHHs ca0s. Ona HaMensercs
B IIAPOKAX npefienax — oT 10-2 pgo 10-1¢ m2

Ias cdepruecknx wacTHm NpoEHLaeMOcTb X
(B cM?) MOXHO ompejenHTh, NMOJL3YACH YpaBHe-
HHEM

1
180 . 2
w=—0 [ ax—

rre d, — 3KBHBaJeHTHH{ AWaMeTp 9aCTHUH (IH-
aMeTp cdepH, HMelollel Ty Xe MNOBEPXHOCTb, YUTO
H HacTHUa), CM; €— NOPHCTOCTh CJ0s (OTHOlLE-
HHe o6beMa MOp K o6beMy cJos).

[IpousBOANTEIBHOCTD  BHTECHHTENbHOR KO-
JIOHHBl 3HAYNTEAbHO BHIIE, UeM JpPEHAXKHOH, a
pasmepn ee B 3—4 pa3a MeHblle. B BuiTecHH-
TeJbHHX KOJOHHAX (0O CPaBHEHHMIO C JpeHax-
HBIMH) [POMBIBAIOT KPHUCTAAJIH JbJia MEHBIIHX
paamepoB (mo 100—150 MxM).

O6was NpoHHILAEMOCTh JEASHOTO CJOS YBe-
JIHYHBaAETCH [PH PHIXJIEHHH €ro BepXHel moBepx-
HOCTH CKpenepoM C 3y6uaTofi HHXKHefl MOBEPXHO-
cTbiO. JI/I yBeNHUeHHS NPOH3BOAHTENLHOCTH KO-
JIOHHBI IIPUMEHSIOT CKpenep Takoil (opMH, Y4TOOH
NPH ero BpalleHHH B JELSHOM CJIOe I0Jy4aach
ray6okas V-o6pasHasi BOpOHKA.

KOHTAKTHOE 3AMOPA)XMBAHHE
C NMOMOLUBIO XOJIOJHJbHOTO ATEHTA,
HE CMEIUMBAIOIMEIOCS C BOAOM

B kadecTBe areHTa HCIOMBL3YIOT MaJOpPacTBO-
pumble B Bofe GyTaH, H306YyTaH HJH UX CMeCH,

METHJEHXJIOPHA, ¢dpeoHsl (R114, R115,
RC-318 & xnp.). .
IIpuHUHNHANBHAS CXeMa ONpeCHHTeNdst (QHPM

Crpysepc, Baoy-Hoke (CIIA), paboratowero no
JABYXCTYNIEHUaTOMY XOJOJHJALHOMY -HHKJY, Npel-
cTaBjieHa Ha pHc. IX—6. B anmaparax ncnoJb3y-
10T KOHTaKTHYIO Teljonepefasy ¢ MaJoff pas3HO-
cThiO TeMnepatyp (okoso 1—2°C); npu sTOM HO-
CTHralOTC BHICOKOE SHEPreTHUYeCKOe COBEPIUIEHCT-
BO M HHM3Kasi CTOHMOCTh ycTaHOBKH. Wexoamnilt
pacTBOp HEaspHPYIOT, OXJAXKMAAOT B TEnI006-
MeHHHKe I3 BHXOISIUHMH XOJIOJHBIMH PaccoJIOM
H NPecHOR BOXOA W HANpPaBJAAIOT B KPHCTAJJIM3A-
TOp 4, B KOTOPOM €r0 NEPeMelHBAIOT C KHAKHM
H306yTaHOM, KHOSLIHM [PH AABJEHHH PECKOJbKO
HHXE aTMOChepHOro H  TeMIepaType  OKOJIO
—5,5°C. YacTb BOAM M3 PacTBOpa 3aMOpaKHBaeT-
csa. Cycnensnio apfa (oxon0 15%) u mesameps-
ulero paccosia pasiessioT B NPOMHBOYHON KOJGH-
me 5. Jlen nmuaBAT B KOHAeHCATOpe-lsiasutene 6.
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Onpecrennas bofa

Prc. IX—6. IIpunuMnHanbHAsi cXeMa KOHTaKTHOTO 3aMOparKHBawoumero (KPHCTaMJMOrHAPATHOTO) Of-

pecHHTeNs:

I ~ neaspaTop HCXOLHOFO PacTBOpa; 2, 3 — JAerasaToPHl ONpecHeHHOA BOAH H paccosia; 4 — KpHCTalAH3arop; §5—

IPOMEIBOUHASL KOJIOHHA;

6 — KOHAEHCaTOp-NJaaBHTeb;
HBE KOMHpeccop;

YacTh paccosia u3 KOJOHHH HAampaBJsiOT B KPHC-
TaJUIH3aTOp, APYIyl0 4acTbh Yepe3 TelJOOGMeNHHK
13 u perazatop J BHBOAAT M3 ycTaHOBKH. [lap
H306yTaHa H3 KPHCTAJJH3aTOPa CKHMAIOT OCHOB-
HEM KommpeccopoM 8 xo 118 kIla u KonpmeHcH-
pyloT mpH TeMmeparype okoso 1,1°C Ha Jbay B
KoHjieHcatope-naasutete 6. JKuakufl usobyran H
ONIpecHeHHYI0 BOLY Ppa3iessioT BCJeACTBHe pas-
HOCTH IJIOTHOCTEH B OTCTOAHHKE 7 H HampaBJsioOT
COOTBETCTBEHHO B KDHCTAJJIH3aTOP H Ha BHXOZ
U3 YCTAHOBKH uYepe3 CeKUHIO TeljJoo6MeHHHKa I3
g perazarop 2. HecKOHIeHCHDOBAaHHMH nap CxKH-
MaioT B JOTOJHHTEJIbHOM KoMmpeccope 9  jo
220 kIla ¥ KOHAEGHCHPYIOT B JAONOJHHTEJNbHOM
KoHAeHcaTtope /0 nyTeM KOHTaKTa C COJEHOH BO-
JAoh.

TlepeMeliuBaHHEe B KPHCTal/IH3aToOpe ofecne-
YHBAIOT: pa3GpHISTHBAHHEM MXHAKOIO AareHTta ue-
pes (QOPCYHKH B COJIEHYIO BOAY; HAJHBOM areH-
Ta ¢ MEXaHHYECKHM NepeMelnuBaHHeM CYCIIeH3HH;
HEPKYJAANHeR CYCNEHSHH C NMOMOLUIBIO PelupKyJs-
-[HOHHOTO Hacoca; mojayedi He6OJbIIOK wacTH na-
poobpasHOro areHTa NOCJAE KOMMpeccopa [0
cJoff CycleH3HH B HHKHeH 4aCTH KPHCTaJ/lIi3aTo-
pa; yAapoM CTPyH XHIKOro areHTa H paccoJa.

Tlo xapakTepy ABHXEHHUS MOTOKOB KpHCTaJ-
JIH32TOPH [0Jpa3fessioT Ha anmapath cuemle-
HUs, BHITECHEHHS HJH HX KoMGuHammu. Jas yec-

7 — OTCTOMHHK; 8 — OCHOBHOH KoMmpeccop; 9 — LOMOJHHTEJb-
10 — nonoAHHTENbHEIA KOHAeHcaTop; 11, 12, 14, 15 — Hacocel; I3 — TenJIOOOMEHHHK

NelHod pabOTH KPHCTaJNJH3aTOPa BAXHH: (OJb-
Ias CKOPOCTb JbJOOODa30BaHHS HAa eJHHMILY
o6beMa H Malioe BpeMs Npe6LIBaHHA B HEM BOJAHN
H areHTa; MaJjHi TeMnepaTypHuA Hamop NPH KH-
IIeHHH areHTa H HeboJbluas MOLIHOCTb mepeMe-
WIABAIONIETO YCTPOACTBA, BHIXOJA KPYIHHIX H OA-
HODOJHHX 00 pa3Mepy KPHCTaJJOB " Jbja, MpH-
TOJIHHX JJsl OTHeJ€HHA H NPOMEIBKH OT paccoJa
B KOJOHHe. Tpe6OBaHHS STH MPOTHBOPeuHBHI. [last
BLITECHHTE/IbHOX KOJIOHHB TpeTbe TpeGOBaHHE He
gBJseTCA CTOJIb BaXKHBIM, KaK A JPEeHAKHOH

- (ecin pasMep KpHCTaJJoB He MeHbwe 100—
150 Mkm). i '

OCHOBHOe OorpaHHuYeHHe NPOU3BOAUTEJNbHOC-
TH KOHTaKTHHIX ONpECHHTeNefi — BpeNHOe BJHS-

HHe TrHApocratdyeckoro cronba. Ouo mnpeonoJe-
Ba€TCS MHOrOsipyCHhHIM HCIOJIHEHHEM KDHCTaMIHA-
satopoB. OnbiTHble NaHHBE O paoTe KpuUCTaLIH-
3aTOPOB mNpHBeAeHnl B Taba. IX—2. :
HcnoabayloT 1Ba NyTH NPH BeJeHHH peXHMaA
Japroo6pasoBanns. [lepBufi nyTh 3ak/iouieTcs B
TOM, 4YTO CTPEMSITCS BHIPACTHTb KPYNHLIE KpHC-
TaJ/bl, KOTOpHE Jerko fpPOMHTb OT paccoJa.
JIbaooGpasoBanue BEAYT C MaJbiM Nepeoxnax-
ZAeHueM, GOJiblEM BpemeHeM npe6GbiBaHWA  X0J10-
JHMJILHOTO areHTa B KDHCTAJJM3aTOpe [OpsiIKa
(6=-12)-102 ¢, ¢ masofi TypGy.nu3anuefi cycmeH.
8HH, TLUIATEJbHHM peryJIHpOBaHHEM peXHMa KH-
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Ta6nupna IX—2

Oneimnoie Oaxtbie 0 466006pA308AKUL 8 KOHMAKMHIX KPUCMAAIUIAMOPAX

Ne
u/n

Bpems npe6uiBa-
HHSl areHra

B KpHCTAJAH3a-
Tope %-10%, ¢

PaanocTs
TeMnepatyp
AT, °C

XapakTepHCTHKA TYypGYyJH-
3HpyIoUer o ycTpo#c TBa
¥ KPHCTaJJIH3aTOpa

KPHC Ta/IH3aTOpa
no JAbAy, Kr/c

Ha 1 M?* o6BbeMa
KPHCTaJIJIH3aTopa

IMponspoguTeabHOCTL | [IDOH3BOAHTENb-

HOCTb I[POMEIBOY~
HO}t KOJIOHHH,
Kr/c Ha 1 M?

TIOTIepPeYHOro

CeYeHHST KOJIOHHE

w

27

10,8
14,4—18,6

1,8—2,4

1,9

0,8—1,6

1,5
0,5—2

2,75—3,3

3,9
2,2

Areur—6yrTan

Hu3koo6upoTHhe — MemmaJ-
KH B TODPH30HTaJbHOM KpH-
CTa/lIH3aTope, BHIpAIHBa-
HHE KPYIHBIX KPHCTAJLJIOB
Pa36puisrsBanue  XHAKOTO
6yTaHa (opcyHKaMH
Hacocnas QUPKYATIHA
cmecH 6yTaH—/bAOPAcCOIb-
Hasl CYCNeH3Hd B TFOPH3OH-
1aJbHOM KPHCTa/M3aTope
HuTeHcHBHOE NepeMerliHBa-
HHe BBICOKOOOOPOTHLIMH
MelaJKaMH MaJoro JAHa-
MeTpa B KpHClaJlJIM3arope
He6obioro o6bema
Bap6otax uepes opcyHku
CMeCH Mapa H XKuAKOro 6y-
TaHA B COJIEHHIA pacTBOp
BepTHKanbHast LEPKYSIHS
JIbJ0PacCONbHOM CyCneH3Hu
BC/IJICTBHE Pa3HOCTH MJOT-
HOCTel BO BHYTpEHHEM H
BHeIIHEM HMJIHHADAX KpPHC-
TaJJIH3aTOPa THNA ¢BBHITSXK-
HOH TPYGni»

Arenr Rll4

INepememmnpanne  yzapom
cTpyit xuAkoro RI114 u
pacTBopa, BRITEKAIOIHX H3
($OpCYHOK €O CKOpOCTBIO
6—9 m/c

AresTr—6yTaHn-
6yTHlNeHOoBaf cMecCh

TIepememmnBanue ABYMS! Ha-
pa//IeNbHBIMK  MeIUaJIKaMH
B TODH3OHTA/JBHOM KpHC-
TaJlJIH3aToOpe

Arestr—6yrTan

Kpuctannusatop THna «BH-
TsKHOfl TPYGhi»
Kpucrannusartop THna BH-
TSXHOH  TpyOm. O61eEM
KpucTaJiusaropa 2,8 M3,
BhicoTa 1,5 M

0,049—0,089

0,27
0,085—0,11

0,5*
0,78*
1,11*

0,153

1,26%*
4,72%*

0,53—1,76%**

0,11—0, 13%***

0 ’667*****
0 , 1-56****#

0,47—1,42

1,42

1,13
0,57
0,28

4,03

0,23—0,26
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[lpononxenne 1aba. 1X—2

T1pon3 BOZH TEABLHOCTH Hpouseogurens-
N BpeMs npeGuisa- PasHocTh XapaKTepuCTHKa TYPGYJn- KDHCTAJIH32 TOPa HOCTb NPOMBIBOY-
M HHHA areHTa TeMrepaTtyp 3HPYIOIEro yCTpOHCTBa 10 JIbAY, Kr/c HOii KOJIOHHH,
n/m | ‘B KpHCTaau3a- AT, °C H KDHCTaJLIH3aTOpa Ha | M® 0GbeMa Kr/c Ha | M?
Tope %-10%, ¢ KDHCTa/JTH3aTOpa flonepeunoro
CeveHHs] KOJIOHHB
10 1,2 2 Bap6oraxx mapa G6yTana 0,926+ *#xx*

yepes CJOH CYCNeHSHH B
BEePTHKAJIbHOM KDHCTAJIH-
saTope AuametpoMm 0,35 M
H BoicoToll 2,1 M

OrHoweHne pacxojga O6yTaHa K pacxoAy

pactBopa ¥ = 0,1-=-0,2, BHXOX NbJa B cycrneHsuu 3 = 159 CXO,
SHepruH Ha nepemewuBande 2,88 MJIx Ha 1 M® o6bema Kpncrannus’aropa. %: pacxon
OrHowenne ¥ = 0,2, NpOH3BOXHUTENbHOCTb KPHCTAJJIH3aTOPa NponopuHoHanbHa ¥ B O6pPaTHO INPONOPHHOHAJIBHA

BpeMeHu NPeGHIBAKKS T, PasMePHl JeASHBIX KPHCTa/0B (d,) DPONOpUMOHANbHE % M OGPAaTHO NPONOPUHOHAJbHK

AT u ¥,

708 (dy = 100300 mrM).

*s+* Brixol Jabja f = 10%.
BIEES

#RBEEE

Ap = 2:1041a),

OKBUBaJIGHTHBIA JHaMeTp 9aCTHI JibAa tis == 300 MKM.
Brixog sbaa B=0,1; yaenbHas MPOHHHAEMOCTb JIEASHOTO cJyios K =4-1071° M2 (npu YNJOTHEHHH 3TOrO CJIOR

Pasmepsl KafieJleK areHTa H pacTBopa nocje yAapa (~500 MKM) CONOCTABHMH C pasamepaMu JeAAHBIX KPHCTaJ-

neHus XO0J0AHAbHOrO areHTa  (cM. Taba. 1X—2),
oyt 1,2, 3,8). Henocrartok sToro myTH—HH3-
Kasl yleJbHas MPOH3BOJHUTE/IBHOCTb KPHCTAJVIH3a-
TOpa, NPHBOAAINAA K OGOJBIIHM KaNHTaJbHBIM
3aTpataM. BTopol nyThb cBf3aH ¢ HPHMEeHEHHeM
BHITECHHTEJBHBIX KOJIOHH, B KOTOPHX OTMHIBAIOT
MEeJIKHe KpPHCTaJ/UJIBl, YTO [O03BOJIAET HHTEHCH(H-
UApOBaTh JAbAo0oGpazoBanue. B kpucrasausaro-
pax ¢ MaJnM BpeMeHeM Npe6LIBAHAA AareHTa
(0,6--3) -10? ¢ HCHOJB3YIOT SHEPrHUHOE lepeMe-
muBanne (taba. IX—2, nymkte 4—7, 9, 10).
BHCOKasi NPOM3BOAUTEJBHOCTh KPHCTaJJIH3aTOpa
COYETaeTCsl C ero MajblM O6bEMOM NIPH LOCTATOY-
HOA NMPOH3BOIHTEJHHOCTH MPOMBIBOYHON KOJIOHHHI.

*C TOYKH 3peHHS B3DHBOGE30NACHOCTH Mep-
CNeKTHBHH HEeTOKCHUHHE u Heropioune R114,
R115, RC-318. [laBjeH#e 3THX areHTOB HEBHICO-
KO, me3ToMy pafoune Kopmyca annapaToB BbILOJ-
HSIOT H3 Xene300eToHa, MOKPHTOrO IJs MpefoT-
BpallieHHs yTeueK areHTta repMeTHsnpywomeid oGo-
JIOUKOX (HampuMep, Ha OCHOBe SMOKCHIHBIX CMOJ
3I1-00-10). IlpuMeHenne GeToHa BMECTO CTaJH
COKpalllaeT KanuTa/ibHEle 3aTPaThl MPHMEPHO Ha
40%. KouctpyktuBHO GeToHHHe anmapaTs Onpe-
CHETENI: KOMIOHYIOT B eXMHHH DasleleHHL Ha
OTCEKH TOPH3OHTANbHBIA MOAYJb C MOJYNANMHI-
pHuecKOofl Kpulllledl, B KOTOPOM CTeHKa OJLHOro
annapara ‘CIyXHT cTenkoft apyroro (pHe. 1X—
7). Tlpu 3TOM yMEHBINAKOTCA BHEWHAS IMJIOMIAAb
©060JI09KH, PacxoJ, MaTEPHAJOB, H3OJAUHH H TPYO
# TeVIOUPUTOKH. [JHHA KaxkIoro oTceka, B KO-
TOPOM IPOHCXOAHT OAHH H3 TPOLECCOB, COOTBET-
CTBYeT HJHHE MOZAy.sd. DrtuM obJeruaercs Mac-
wraHpoBande ONMPECHHTENS, MOCKOJBKY TOJBKO

OPOJOJbHbE pasMeDH H3MEHSIOT MpPH BapbHPO-
BAHHH NPOH3BOAHTENBHOCTH. BcnomorartenbHoe
o6opynopanHe (KOMIPECCODH, HAacocH M Ap.)
pacmojaraloT BAOAL MoxyJaa. IlpoposbHoe cex-
HHOHMPOBAHHE NPOMHBOYHOH KOJIOHHH (HJIBTPY-

Puc. IX—7. [onepeunoe ceyeHne OeTOHHOrO0 MoO-
IyJs KPHCTANJH3aIHOHHOrO (BHIMOpaXHBamLIe-
ro, KDHCTAJJIOTHADATHOTO) ONpPeCHHTeNs:

1 — KOpNyC NOJYI'HAHHAPHIECKOTO MOAYJA; 2 — CheMHasn
KpHlia; 3 — OTpPaXiaTeJbHbIli KO3bipeK; 4 — cemapalHoH-
HO-IPOMEIBOYHAS KOJIOHHA; 5 — IIaBHTENb; 6 -— OTCTOR-
HHK NpecHoft BOABI; 7 — OTCTOMHHK paccosa; 8 — jera-
sarop paccosa; 9 — JIOK; /0 — perasaTop NpecHOi BOAH;
11 — TynHens TpaHcHnoOpTa H O0GCAYXHBaHHA; 12— ne-
aspaTop HCXOAHOTO pactBopa; I3 — rasaTop HCXOAHOrO
pacTsopa; [4 — kpHcranausaTop; 15 — ¢rabTpylomue
neperoponku; 16 — KapMaHbl c60pa paccoaa; I7 — KaHax
repMeTHuHOCTH; I8 — TpyGonpoBoA ropsiuel BOAH
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Puc. IX—8. DkoHOMHuecKHe TNOKa3aTeJH OHDECHHTEHEﬁ B 3aBHCHMOCTH OT I[POH3BOJHTEJBHOCTH G:

@ — OTHOCHTEJbHbBIE yJeJbHhle KaNHTaJbHBEIE 3aTpaThl: I — BakyyMHoe 3aMopaxKHBaHHe, 2 — KOHTAaKTHOe 3aMODaXH+
BaHHe; 6 — OTHOCHTEJbHAS CTOHMOCTb BOAM: ] — AByxILeJeBas AUCTHANSLHOHHAA YCTAaHOBKA, COeJHHEHHas ¢ HHS3-

KOTeMIOEepaTypPHBIM AaTOMHBIM DPE€aKTOpOM;

IOIUMH TIeperopojKaMH  COXPaHfeT YAEAbHYIO
NPOH3BOJAKTENILHOCT, KOJOHHH MpH MacmTabupo-
BaHHH onpecHuTess. B BepxHeli wacTH KOJOHHH
ycTaHOBJeH nep(OpHPOBaHHHA OTPaxKaTeabHHIA
KO3HpPeK J, KOTOPHH CJAYXKHT [Jst NOBOpPOTa Ha
180° kpHcTa/IoB, NPOMHEBaeMHX BOAOH, NojaBae-
MOH B KOJIOHHY CBepxy uepe3 nepdopaunuio Ko-
3BHIPbKa.

Y1no6cTBO MOHTaXa-JeMOHTaXa ONpecHHTe-
a5 06GJierdeH0 BePXHHM pacloJIOXKeHHeM KpHcTall-
Jausatopa 4, xonouuw 4 u mJaBHTens 5, a Tak-
XKe NpUMeHeHHeM CbeMHOH KpWIuM 2 B JiokoB 9,
repMETH3HPYEMHIX C MOMOWIBIO TEPMOOGPATHMHIX
ynJaoTHeHHA A H3 TepMOOGDAaTHMEIX  BeLIeCTB,
HMeWHUX TeMneparypy nuasjenus 50—70°C.
Tlpn TemnepaType SKCIAyaTalHH 3TH BEECTBA
(HampHMep, KaMeHHOYTOJIbHAasi CMOJa), 3aJHTHE
B KaHaJIH TePMeTHYHOCTH [7, TepMETH3HPYIOT MO-
ILyab. IIpH MoHTaxke (ZeMOHTa)Ke) NPU UHPKYJs-
IHH ropsyed BoAW mo Tpy6e I8 TepmoolpaTH-
MOe BellleCTBO MJIAaBHTCH, 9eM JOCTHTaeTcsi BO3-
MOXKHOCTb cOODKH (pa3GOpKH) MOAYJIs.

DKOHOMHYECKHE TOKa3aTeNH ONpecHHTeNed B
3aBHCHMOCTH OT IIPOH3BOIMTEJIBHOCTH INpHUBele-
HH Ha puc. IX—8. DHeprosaTpaTh B YCTaHOBKE
npoussojuTenbHOCTEIO 19 000 M%/cyr (mpu Si=
=3,5% u TteMmmeparype BoAH 25°C) COCTaBJAIOT

" ogoso 27 MJIxk/M® (ocHOBHOR KOMIpeccop mOT-.

pebasier 36%, AOMONHHUTEJBHHH KOMIIPECCOp K

CHCTEMA OTBOJa TemJoTH — 31, Hacocn — 16,
ylialeHHe BO3fyXa,  MeILaJKH, CKpeOKH pjas
abga — 17%). Ilpu yMeHbLIEHHH COJIGHOCTH H

TeMNepaTypsl BOAB PAacXOJ SHEPIHH NOHHKAETCH.
XonoauMbHBE ONpecHATeH OOJbIIOR NMPOH3BOIH-
TENABHOCTH  HenecoofpasHo KOMOGHHHDPOBATH C
ajiekTpocTanuuamu. IIpn  muskofi  cromMocTH
SJIEKTPOSHEPTHH 3aMOParXKMBAIOMMA ONPECHUTENb
Npou3BoAHTeNbHOCTRIO A0 500 000 m3/cyT Kom-
KYPEHTOCNOCOGEH € JHCTH/MALHOHHOH YCTaHOB-

2 — KOHTAKTHHH 3aMOPaXKHBAIOLLUA ONPECHATENb

KO#i, moTpebasiomled AelUeBHIA map HHU3KOTEMIe-
paTypHOrO SAEpHOrO peakropa (cM. puc. X-—

KPHCTAJIJIOTHAPATHBIA METO/
ONPECHEHHS

MeTOA COCTOHT B KOHTaKTHPOBAHUHM BOJHOIO
COJIEHOrO pacTBOpa C areHToM H o6pa3oBaHHH B
pe3yabTaTe STOTO TBEPAOro KJaTpaTHOro! coe-
JHHeHHs—THApaTa. B rufparte «rocreBbiMH® fB-
JASAIOTCA MOJIEKYJB THAPaToOGpasylollero Belle-
CTBa (aredTa), X03sleBaMH — MOJIEKYJH BOXH,
cBoGonble OoT coqH. Pasmep KpHCTaMI0OB ruapa-
T0B 10—200 MrM. Ilocae oraeneHns ruapatos ot
paccoJia, MPOMHIBKH OT PacCOJbHOA MJEHKH H HX
pacniaB/ieHus NOJyYaeTcsi npecHas BoJa. AreHt
BO3BPANIAIOT B OMKJA AJis PEHMPKYJASIHH.

YcaoBusa 06paloBaBHs THAPATOB NpPEACTaBJe-
HH Ha (asoBofl AuarpamMme s cucremu R12 —
Boga (puc. IX—9). DE — kpumasi ynpyroctu na-
POB areHTa, He3HAUHTEJNbHO H3MEHEHHAA BCJEACT-
BHe IIPHCYTCTBUs BoAsHOro mapa. FABC — pas-
HOBeCHAsl TUJpaTHasi KpHBas [OJjisl YHCTOA BOJHL.
JleBee ee Haxoaatcs obaactu I u II ycroityuBo-
ro CyllecTBOBaHUS THAPATOB, IpaBee ee B obJa-
crax 111, IV, V ruapath He o6pasyioTcsi B BOAa
HaxoJUTC B CMeCH C XHIKHM HJAH ra3oo6pas-
HBIM areHTOM, a Jiell — B NPHCYTCTBHH rasa. [le-
pexoAu H3 OxHON ofJacTH QuarpaMMu B JIpYrylo
CONPOBOXKAAIOTCA TenJOBbLIMH 3bdexrTamu. [Byx-
KOMIOHeHTHasi cucreMa R12 — Boxa uMeer aBe

! KaatpaTel — coenuHeHHS, 06pasoBaHHHE
BKJ/IIOYEHHEM MOJIEKYJI, Ha3HBaeMBIX [OCTAMH, B
[I0JIOCTH KDHCTAJJIMYeCKON pelIeTKH, cocTosuel
H3 MOJIEKYJ APYroro copTa, Ha3HBaeMHX XO3sie-
BaMH.,
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Puc, IX—9. ®asopas  auarpamMma  CHCTEMHl
R12 — Boaa:

I — xupkud  R12 + ruapar wau Boja + ruppar; [ —
ras R12 + ruapar mam Boaa + runpar; [/] —ras Ri2 +
+ Bona; /V — xumku#i RI12 + Bona; V —ras R12 + qen

HHBapHaHTHHe TOUKH. B BepxHefi HHBapuaHTHOH
touke . (BUT) A cocymiecTBylor derhipe (pa3n:
BOJa, TBEDAHH THAPAT, XKHUAKHA H ra3000pa3Hblf
XOJNOJHJbHBIN areHT. B HHXHeA HHBapHaHTHOH
touke (HHUT) B raxxe werhipe dasm: soja, Jef,
rHApaT ¥ ra3oo0pasuufi arent. Baoap nnuuf da-
30BuiX nepexogos AB, DE, BC, AF cocyuiecTBy-
10T TpH ¢aspl. Ha 3THX KPHBHIX cHCTeMa MOHO-
BapHaHTHA, HMeeT OJHY CTeleHb CBOGOAHI, B Ka-
gecTBe KOTOPOH MOryT GHITh TeMmepaTypa, AaB-
JeHHe HaM cocraB ruapata. CocraB ruzaparta
BJOJIb THAPAaTHOH KPHBOH MeHsieTCSl He3HayuTeNb-
Ho. Hanuuwe B BOme cosedi cMemaer aummio AB
BAeBO BAOAb JuHuM AD u BC. Kaxabe npoueHt
NaCl, wanpumep, nonuxaer temmepatypy BHUT
npumepio Ha 0,6°C. A’B’ — paBHoBecHass rup-
partuas xpuBas ajasa 3,92%-mHoro pacrBopa NaCl.

CBsA3b MeXJAY TEMIIEPATypofi H HaBJEHHEM Ha
kpusnix DE, AB, CB onpegnensercs COOTHoIIe-
HHEM

lgp=A—B/T, (1X—-9)

rie p— AaBJjeHue, MM pT. cT.; T — Temmepary-
pa K;.° A, B—sunupudeckne  KO3)(DHIHEHTH
(ra6a. IX—38).

KprcrannoruapaTHHA MeTO# ONPECHEHHS HC-
N0JIb3yeT TEXHHKY KOHTAKTHOrO 3aMOpaKHBaHHSI.
Cxema mpouecca ocraercs TOH Ke caMofl (cM.
puc. IX—6). TakoBu ycranoskd ¢upm Konepe
u Jlammyc (CIA). Oxmako B KpHCTaMIA3aTOpE
H MJaBHTeJe-KOHAEHCAaTOpe BMeCTO 0Gpa3oBaHMs
H OJaBJeHHs JbAa NPOHCXOAST COOTBETCTBEHHO
o6pa3oBaHHe W NJaBJeHHEe THAPATOB. AreHTt sB-
NsieTcs ONIHOBPEMEHHO THAPaToOGpasyloIUM Be-
LmIeCTBOM H XJaflaTeHTOM [pH BHKHIAHHH KOTO-
POro OTBOZHTCS TEMJIOTa TFHAPATOO6PA30BAHUA.
T'mapaTHu# MeTOX COXpaHSeT BCe HOCTOMHCTBA
3aMOpaXUBaHHSA: KOHTAKTHHH TemJNOOGMEH, HH3-
Kyl0 TEMJIOTY (asoBoro Mnepexoja, MHHHMYM JU-
60 OTCYTCTBHE TpPEXBAPHTENbHOR OYHCTKH HCXOA-
HOrO pPacTBOPa, HH3KHE SHEPreTHIECKHE M KamH-
TaNbHble 3aTpaTh. [IpedMylllecTBO ero nepel 3a-
MOpaXXKHBaHHEM COCTOMT B pa6oTe NpH TeMmepa-

Ta6auma 1X—3

253

Mocmosnnse & ypasnenure (IX—9) u nonuscenue memnepamypor BUT 6 pacmeopax NaCl

10

Tloumxenue TeMueparyps BUT (B K)
xoHueHTpausasa NaCl, mac. %

TemrxeTpa-rypa

KpuBas CB

Kpusas AB

Kpusass DE
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B HMHTepBaJie TEMnepaTyp

B HHTepBaJie TemmepaTyp or + 9 no <4 10°C Inp = 50,112966 —

1. KpuBasa AB p7st XxJiopa ONHKCHIBAETCSl YpapHeH
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Ceoticrmsa eudpamoobpasyiotiux

MNap ameTpr Napa seTph Mapamerpu rugparHo#t
BUT HUT 9BTEK THKH
4 cKas CrtpyKTYypa . N X T
Arent Angg;i,y.na Txg«):v,pxg Sy %’ S SE: S g é%a
T . ] o . 3 9 . Fil 58%
S2 | 2= | 88 | 2= 53 as | gus
8t | &5 | B2 | 5% | BF | &% | §&e
H3o6yTan (CH3),CH 11 275,03 167,4273,15 113,2 — — —
R12B2 CF,Br, 11 278,04 51,5 — —_ —
Tlponan C;,ﬁe 11 278,86 551 273,1 176 257 55294 13 24,2
R1l CCIsF II 281,16 55,9 273,0 8 —_—
R21 CHFCI, 11 281,86 101,2 273,29 14 64259 65 39 73 24,5
R12Bl CCIF,Br II 283,06 170 273,16 19,6 260,95 72,13 24,7
R22B1 CHF,Br II 283,06 268 ———
HOuoxcun  yrae- CO, 1 283,15 4498, 5271 67 1041 54 263 55 2680 24,2
ofa
I1)112 CF,Cl, IT 285,41 455,6 273 36 263,18219,66 24,8
R13B1 CBrF; 11 285,66 1260 273,0 89 —
R142B CHgCP2Cl 11 286,25 232,565 273,12 13,8 262 ,75 lOO 25
Arau oHg I 287,66 3360 273,1 530 —
R40B1 CH3Br I mepexon 287,89 153,56 272,92 24,1 264 55 61 46 25,2
R152a CH,CHF, 11 288,46 436 273,16 54,6 —
R22 CHF,Cl 1 nepexor 289,4 770 273,3 89,76 269,05 435,45 25,5
Hukaonponan CH,CH,CH, 290,16 596  273,1 62 — - —
R31 CH,CIF I nepexon 291,03 286 272,96 22,5 268,79 124,26 25,7
R40 CH,4Cl I nepexon 293,56 485 272,98 35,9 270,36231,81 25,93
Xaop Cl, 1 mepexox 301,45 852 273,37 32 280,15476,10 26,3
CepoBoacpon, H,S I 302,75 2230 272,76 92,9 — — —

Type, Gosee 6am3KoH K TeMmmeparype cpendl. Ona

B 3aBHCHMOCTH OT NPHMEHSeMOro
taBaser 5—25°C (ra6a. 1X—4).

arexHra

coc-

C noBHiLIeHHEM TeMnepaTtypol yMEHbUIAIOTCA
pabora JOTIOJIHUTEJIBHOTO  X0JI0JHJBHOTO KOHTY-

IPHBOX HACOCOB,

nepeMent aHHE CYCNEH3HH H

Jieras’aliuio ONpecHeHHOA BOAM M paccosa. Cso#i-
CTBa THAPATOOOPASYIOLIEr0 AareHTa HENOCPEeAcT-
BEHHO BJHSIOT HA SKOHOMHYHOCTb OIPECHEeHH:H.
ATeHT HOMXeH HMeETb BLICOKYIO TeMIepaTtypy

pa, TEMJIONPHTOKH H3 CPelbl H Harpyska Temjo-
06MeHHHKA. JHeprosaTpaThi OCHOBHOIO KOHTYpa
KPHCTAANOTHAPATHOrO M 3aMOpaKHBAIOIlero On-
pecHuTeNei NPHMEDPHO OJHHAKOBH, MOCKOJbKY
(IOBBILIEHHAS] N0 CPABHEHHIO C 3aMOpa’kKUBaHWEM
TemJIoTa ruApaToo6pasoBaHusi NOYTH MOJHOCTHIO
KOMMCHCHDyeTcs  MeHblleli TeMmnepaTypHOH Je-
npeccueh.

Ilpn Hcnosib30BaHHH XJIOPA, THAPATH KOTOPO-
ro 06pasyioTcs Bbllle TeMOePaTypH CpeXH, OT-
CYTCTBYIOT IONOJIHHTEJNbHBIA KOHTYP H TemooG-
MeHHHK. OnpecHATENbHBIA LIHKJ H3 XOJOIUJILHOTO
npeBpaulaeTcsl B TeIJIOHCHOJb3YIOWHH (puc. IX—
10). Ilpu moHWIKeHAW TeMNepaTyphl CpeiH X0
15—18°C x rtakum areHram otHocsitcs R31, R40.
Oas noayuerust 1 M® npecHOA BOAH B TeMJIOHC-
noJb3yIolleM onpecHHTesqe Ha R40 TpeSyerca
390, M/ HH3KOMOTEHNIHAJLHOH TEMJIOTH (ro-
psivelt BoAH Temnepatypoii 40—50°C ana usnasae-
sus ruaparos) H 12,03 MK 3JeKTpOIHepruu Ha
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BUT, nnskoe ngasaenne, 6au3Kkoe K armochepHO-
My, HH3KYIO PaCTBODHMOCTb B BOJE, BHICOKHE CKO-
pocTH 06pa30BaHUs M PA3JOXKEHHS THAPATOB, He-
Goabiuyio TemJaoTy o6pa3oBaHHA, OHTh XHMHYIEC-
KH CTaGHJbHHIM B BOJe, HETOKCHYHBIM, B3PHBO-
GesomacHNM, HeumeBhM. C yueToM KOMIIDOMHC-
CHOTO MOAXO4A K MHOrooGpasmio STHX TpeGoBa-
uuit npurogsm  R12, R40, R31, =xaop, R152a,
R1428. Haubosee Gnaronpuaten R31 (Buicoxkas
TeMmepaTypa M HH3KOe Zasjerue BUT, weroxcu-
yeH, HEKOPPO3WOHeH, B3phBoGe3onaceH, Majad
CKOPOCTb THIPOJIH3Q H OTHOCHTEJbHO HH3kas CTO-
HMOCTb, CKOPOCTb 06pa30BaHHA THAPATOB NpH-
MepHO B 6 pas BHIe, 4eM Y MeTHJAGPOMHAZ H
nponaia — Taba. IX——5 Kpucraaan ruppata
R31 nourn coepuueckoit ¢opM (da=150+ -
--190 MKM), 9TO 6/IarONPHATHO AJAS HPOMBIBKH.
Henmocratok R31 — BHCOKasg pacTBOPHMOCTh B
BOJE. )

OGpa3oBanue TMAPATOB NPH KHICHHH areHTa B



Ta6auna [X—4

eeuyecms
P
Cocrtan Tensota 06pa3s0OBaHHsi FHAPATE 2‘;_?:&":04;;‘;&
o PR e =
| E . ° : EY-1:138)
HOfMons | s resmopaanoro | s peseotpioioro | 1o e | S5 | TR | Wiioct (2, |42ESE
llons | *flwons’” | pom | B2 deprow | 2| 2855
arenra arewra HO |EE P EER EE T E
17,5 121,4 32,28 339 — 84 4 —_ — —
17 — — — —_ 59,4 —_ —
17,9 130,5 26,6 350 880 87,4 0,08 0,06 0,008
17 148,6 48,5 372 1110 69,1 — — _
16,8 134 — 367,5 1050 74,9 12,15 1,82 1,20
16,57 133,3 34,53 371 1155 64,4 1,6 0,34 0,16
17. —_ —_ —_ 70,0 — — _
7,3 59,94 — 368,4 1110 74,9 1,69 — —
16,78 126,85 34,06 376,39 1080 71,4 0,4 0,16 0,04
15,6 123,3 29,27 — — 65,4 —_—
17,18 130,2 31,35 353,5 1040 75,3 1,8 0,45 0,18
68,2 25,4 — 1050 — 0,062 — —
7,89 77,3 33,5 377 — 60 16,7 2,87 1,64
8,0 82,4 34,3 431 1180 67,7 — — —
8,4 104,7 29,3 _ 1245 72,4 3,12 _ —_
. —_ _— —_ 900 . —_— . J— —_—
8,0 77,6 22,59 377 1180 67,5 17,0 4,17 1,67
8,0 70,2 27,2 366 1110 74 7,65 2,94 0,75
6,2 70,7 — 388 1239 - 61,1 7,29 2,64 0,84
6 62 — -_— 1021 76,02 3,85 — —

pacTBope npoTeKaeT NPH HAJHYHH HECKOJbKMX
KOMIIOHEHTOB (areHTa, BOAH, coJefi H Apyrux
npHMecedt) W TpPeX CJIOXKHHX (a3 (TBepmoH, XHA-
KOM H ra3oo6pa3Hofi) ¢ COOTBETCTBYIOLLEH mepe-
nageft sHeprun # Macchl. CyMMapHOe CONpPOTHB.Ie-
HHE COCTOMT H3 CONPOTHBJIEHHH TemJo- H Macco-
nepefade H coGCTBEHHO KHHETHUECKOTO CONpO-
THBJICHHS] NDH CTPOHTEJBCTBE KPUCTAJJIOTHAPAT-
HOA -cTpykTyph. [Ilpomecc B KpHCTasnu3atope
O6LYHO mpOTeKaeT HuXe JuHHM AJ mnpwu Temne-
parype Tp (uM3MepsieTci TEPMORATUHKOM, MOTPY-
JKEHHbHIM HEMOCPeACTBEHHO B oGbeM MepeMellnBa-
eMOfi CyCneH3MH) M JaBJeHHH p (cm. puc. IX—

9).

JBrxkymas cana ruapatoobpasoBanusi AT =
=T,—T,, [ABHXYIlasd CHJA Teljonepefaud f==
=Ty—T3 CxopocTb 06pa30BaHHs THAPATOB (BH-
paxaeMas KaK KOJHYECTBO BOJH, Bolllejuleli B
COCTaB THAPAaTOB B €JHHHIY BPEMEHH Ha eIHHHIY
o6beMa XHIKOH (a3l KpHCTaIu3atopa) B G6-
HieM cJyyae yMeHbHIAETCS € DOCTOM BPEMCHH
npeChiBaHHS peareHTOB B  KPHCTAJ/VIH3ATOPE H
yBeJMUeHHeM BHIXOAa BOAH P (T. e. OTHONIeHus
KOJIHYeCTBa BOJH, BOlleAlleff B COCTaB IMAPATOB,
K pacxoly pacTBOpa), MaJlO 3aBHCHT OT KOHIEHT-

panMH pacTBOPa M yBeJHUHBaeTca ¢ TypOyaH3a-
LHell cycneH3HH, mJIOTHOCTH opowerns ¥ -(oTHo-
IIEHHs] PacXoJOB areHTa M pacTBopa) H TemIe-
patypHux nmorteHuuanoB AT, m Af¢,. Iaa ckopoc-
Telf THAPAaTOOGpa30BaHHS HEKOTOPHIX AareHTOB
omnpefiesicHa SMIHPHYECKAs 3aBHCHMOCTb

r=a (AT)?, (IX;IO)

rie r — CKOpoCTh ruaparoobGpasoBanusi, Mac. %
ruapatoB/c; a, T — onuTHHE K03hdHUHeHTH (CM.
taba. 1X—5). [as oponana =030, b=2,22
npu 0,76 <Ab,;<2,88°C; 5,9<%NaCl<6,6 u Bpe-
MeHH npeGuiBasua okodao 3-10? c.

IoTepu areHTa M3 CHCTEMH NPOHCXOAAT H3-32
yTeueKk BCAEACTBHE HErePMETHUYHOCTH CHCTeMH;
YHOCA areHTta, pacTBOPEHHOIO W HaxoAfulerocs B
BHJE Kanejb B BHIXOASLIMX IPecHOH BOJe H pac-
coJie; THAPOJIM3A areHTa MPH KOHTaKTe € BOJOH.
T'Hapo/an3 areHTa NPHBOJAHT MOMHMO MOTEDH areH-
Ta K nossJiennio wonoB H+*, Cl—, F~ u Br—, 06-
pasyoIUX ¢ BOXOH, MPHUMECAMH W KOHCTDYKLH-
OHHBIMH MaTepHAJIaMH pasJIHYHHE He’KeJaTelib-
Hble coefuHeHHs.. B rta6a. IX—6 npuBeaeHn
yAeJbHHeE MOTEPH areHTa W KOHCTaHTH CKOPOCTH
THApPO/H3a (PeaKuus ONHCHBAeTCs YPaBHEHHEM
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Ta6anana IX—5

CUnoumnse Oannvie no eudpamooCpasosaruio npu Kunewuu X0a00UAbHOZ0 azeHme

= E. Pa CKROpOCTb rBIpaToOSpa~
g | & CXOZR, Kospbunuents: 30BaHHA
= =3 SHEPruu B ypaBHEHHH
= § E X Memspa. | Komnes (X—10) 3
o apaKTep HCTAKA - - -
2 E_ ° xpugranugsampa e fdﬁ* % NaCl 3
= =0 | G obbema kP HO/(u:¢) S
§s_: 3: z - KpHCTAJ- a b S
>‘2§ &2 &: JHM3aTopa E
Metua- — 0,39 O6wem 3,8 a1, uMe- 4]1,94* 0—6 0,93 1,08 0,039 0,6
6pomuz er  TypGyJH3HpyiO-
mue NeperopolKH,
DMem = 78 ,6 MM
— 0,29 48,96* 0—6 0,93 1,08 —_— 0,45
— 1,82 48,96* — 0,93 1,08 — 3,03
— 1,1 9,36* —_ — — 0,103 1,61
R31 3,03 0,39| O6rem 3,8 &, umeer 132,84* 5,3--—6,1 18,2 1,8 0,358 5,05
4,554 0,29\ Typ6yausupyiomye 83,88 0,14 24,3 1,9 0,257 3,6
— 0,29{ neperopolxy, 48,96% 0,14 12,5 1,7 — 2,83
— 0,30) Dyey = 96,5 MM 9,36% 5,3 — - 0,128 1,61
Iponan 9 1,95 O6wem 37,8 &, Typ- 46,8% 4,8 - — - 1,65
6uHHaA MewaJka
RI12 — 1,1 DBepruxkaabueifi Kpu-  9,36* 3,3 — — 0,108 1,43
craammzatop (H=
54 M D=2,4m)
R12 2,4 2 ) Pabounit o6vem Kpu- 2,05 2 — —_ 0,136 -
}cmn.masaropa cMe-
2,4 1 Jmemns 60 (H= 2,05 2 - = 0,078 -
360 MM, D=
= 285mm), 4 TYp-
6yJHU3HpyIoLMe  Tie-
peropolku,  6-Jo0-
nacTHas TypOHHHas
mewanka (Dyey =
) 95 mm)
RI12 5,4 1 Y.TopnsonTanpHbifl 2 — — 0,072(8==5%, ¢=0,4)—
5,4 2 | KPHCTAaJINH3aTOP BH- Crounas** — 0,117(8=8%, =0,5)—
5,4 1 (fechemns obbemom | 0 ., Bola 0,105(3=7,5% , ¢=0,5) —
54 1 |70 o (D=0,3u, (*=0€ » - — 0,1038=7%, {=0,4)—
=1 M), 2 Typ6y-
JIM3UpYIOIHe  Hepe-
TOpOAKH, 5 Typ6uH-
HBIX MeIIaJoK
* fakue GoJibuiHe pacxojbl SHEPrHH HA NMepeMelHBaHHE NOJydeHbl Ha MaJoM J1aGopaTopHOM OOOpYAOBaHHWA H IHpPEACTaB=

NA10T COGOIf B OCHOBHOM NOTEPH PaGOTH B caJIbHHKOBHIX YyCTPOHACTBAX MEINAJIOK,

** Coctds CTOWHOH BOJBI, MF/JN:

ca* K* Nat NHJ Ci-, NO SO, TB® F~ Fe® P33

5,4 8,8
3nece TBD — rpuGytuadpocpar, P3D — penKoseMesbHLE SJEMERTH.

1060 457 115 3716 2830 4130 262 115 24

256



w
QJ}E//

-~ 2
p,/rlla\\ 2. ‘,r/’ : “ '
w09 \ T P

SO0RY 1z : j ~ 15

3 §\' 14
PURS NS I+ s

S E 7 ,
20 S - 4
- :.\ ‘: ; |z

3 |
7 E N \ dlo g
500, \\ g\ -~ 7
R4 ' 27
291 295 799 5+ TK >
a A .
g

Puc. 1X—10. Luka {a) \ cxema (6) TenoucnoJb3yolllero KpHCTaJJOMHAPATHOIO ONPECHHTENS:

a: 1--rasoob6pasunifi xaop + runpar; Il — wuakuf xaop + rappar; I/l — rasoo6pasunft xaop + Bona; /V — XKun-
xHA xa0p + BoAa; ! — ofpasoBanHAe THAPATOB B KPHCTalansaTope; [—2 - cKaTHe THAPAaTHOR CYCHEH3HH HacOCOM
IpH ee NepekayHBaHHH H3 KPHCTAJAH3aTOpa B OPOMLIBOYHYIO KOJOHRY; 2—3 — cemapalus (HAPATOB OT paccona;
8—4 — ponorpes TFHADPAaTOB B DJAaBHTeNe; 4 — NAaBjieHHe FHAPATOB B MJaBHTeNle W OTCTaHBaHMe MKHAKOrQ areHta
OT BOAKW B OTCTOAHHKE; 4=-5 == JPOCCEJHPOBaHHE XHJAKOrO areHta; J5—I — KHNEeHHe XOJOLHJIbHOrO areHTa B KpHC-
TaAJHSAaTOPe W €ro HAarpes [0 TeMuepaTypn cycmeHsuH; ATy, Af} — COOTBeTCTBEHHO [ABHXYNIHe CHAB 06GpPas’oBaHHA
THApPaTOB M Temaonepenaunm; AT, Af, — IBHXKyIMHe CHJB OJABJIEHHA THAPATOB H TemJIouepefadYd Opd ITOM;
6: 1~ neasparop; 2 — rasarop; 3, 4 — OCHOBHWE jerasatophl; 5, 6 — OpeaBapaTesbEHe aerasatopu; 7, 9, 14, 15,
16 — nacocw; 8 — KpHcTannusatop; 10 — cenapatop; // — naasatennb; I2 — OTCTOMAMK; 13 — JPOCCEJABHBII BeHTHIb;
17 — BXOA HCXOAHOI'O COJIEHOrO pacTBOpa; I8 — BHIBOZ onpecHEeHHOH BOAH; /9 — BHBOR paccosa; 20 — c6poc BO3AY-
xa; 21 — xonopHas Boja; 22 -~ ropsyas BOAA

Ta6auna IX—6
Iomepu aeenma ccaedcmeue 2udposusa

paBHofi gas R12 1.10-3% (ans Gyraua IIIOK=
=1.10-%%). DTa BeqHuHHA YHOCA YXe OPHEM-
JeMa s SKOHOMHUHOTO onpecHeHHs. CHHXKeHHe

Tlotepn [OTEepb 4reHTa AOCTHTaeTcs Takke HYTeM HNPOLY-

PactBopumocrs| KoncranTta areuTa, BaHHs1 BOAH BO3AYXOM C NOCHEAYIOUHM CXKaTH-

Areny 8 ImJasurese, | CKOpocTH pe- | r/Ha | M* ey cMeCH areHT—BO3AYX H OTHAeJeHHEM areHTa B

mac. % akiun K, c | mpectioB  cnenpasbhoM KomgeHcaTope. B Boxe, o6paGoran-

HOA NOJOGHHIM 06pa3oM, OCTATOYHHE KOHUEHT-

pauur R21 m R12 paBuH coorBercTBenHo 5-10—*

R40 2,9 1,2.10-8 9 B 2-10—* das ynorpeG/eHAs ONPECHEHHOR BOAH

R40B1 2,9 8,0-10-8 60 IS NHTbeBHIX Iefedl, a2 TaKXke MPH HCNOJIb3OBA-

‘R31 4,2 6,0-10710 0,7 HHH JPYTHX areHTOB, DPaCTBOPHMOCTb KOTOpPHIX
nocje perasaund GoJbile

KHHeTHKH | NOpsjxa mo OTHOIIEHHIO K PAacTBO-
pPeHHOMY areHTy). OTH JaHHHE HCKJIIOYAlOT HC-
110Jb30BaHHEe METHJIGPOMHAAZ B KavecTBe T'HAPATO-
obpasoBatessi.

- YHOC areHTa H3 YCTQHOBKH [PeJOTBPaliajor
BaKyyMHpPOBaHHeM DpecHO# BOAH H paccoia B
Jerasatopax A0 JHaBJjeHBl nopsaka 3—4 klla.
PaBnoBecHass pactBopuMocts RI12 npm 15°C n
4 xIla cocraBasier okoqo 6-10-4%, uTo Menbiue
npefenvHo gonycruMmoil koHumentpauun  (T11K),

TOK, wueo6xoauMa
JajbHeRmas ee o6paboTka B $rabTpax ¢ anacop-
6enTom. PacrBopuMocTh B BOJAE H pacTeopax
IAsi GOJMBIIMHCTBA areHTOB XOPOIIO NOAYHHSAETCA
sakony Tenpn (uckimouenns — RI12, xaop).
CBsA3b MeXJy PacTBOPHMOCTSIMH, TeMIepaTypoH,
naBjenneM W KoHuentpanuedi NaCl ompeznensercs
06001LeHHLM YDaBHEHHeM

C = Hpexp (B/T — ES); (IX—11)
rie C— pacTBODHMOCTb areHTa B BOJe H pacT-

Bopax, % wMac.; p-— mapuuaibHOE JlaBJeHHe
arenta, MM pr. cT.; T — temneparypa, K; H —
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Ta6aauna IX—7
Tocmoannoie 8 ypasrenuy (1 X—11)

AreHT H B E
R31 2,64711.10-8 3258,99150 | 0,05499
MeTun6po-

MHA 1,58481.108| 3444,78490 | 0,07474
R142g 1,35793- 10~9| 3507,52660 | 0,09719
nceBioKOHcTaHTa  [enprm; S — KoHUEHTpanHs

NaCl, % wmac. (6es rasa); B, E — aMnuputieckne
nocrosinite (1a6a. IX—7). Ypasuenne (IX—I11)
NPHMEHHMO B Auanasone Temnepartyp 278—298 K,
HHTepBaJie JaBJEHHH BIJIOTb NO AaBJjeHAd HacH-
HleHHst IPH THX TeMNepaTypax # KOHUEHTPAUMsX
NaCl go 10%. Jas pacrsopumoctd R21 B 4nuc-
TOfl BOJe B TOM e WHTEpBaJe TeMmnepatyp H
JaBJIEEHH NPHrOJHO 060GIIeHHOe YpaBHEHHE:

1
. B 3
C = Hpexp (—7-,—) +Gp, (IX—12)

rre H=7,63078-10-% B=3591,87630; G=
=—0,01940. PactBopuMoCTH ApYrHX (peoHOB B
soge (R12, R22, R115 u np.) mpHBeleun B JH-
TepaType. PacTBopHMOCTL rHAPaTOOGPA3YIOIUX
areHTOB npuBeiena B taba. 1X—4.

MAKCHMAJIBHOE H NPELEJILHOE
PA3SNEJEHHE BOJHbIX PACTBOPOB

O6H19HO ONTHMANbHLE KO2(DGhULHEHT U3BIeye-
HHS flopr MPECHON BOAB M3 PacTBOpPA IJA XOJO-
JIHJAbHBIX  onpecHuTeneld cocraBaser 40—70%.
OnHako OYHCTKA OPOMLIIIEHHHX MHHEPaJIH30-
BaHHHX CTOKOB TPeOyeT MaKCHMaJbHOTO Crye-
HHA KOHIeHTparta. [lJisi 3TOro KOHLUEHTPHPOBAHHE
NyTeM BHIMODaXXKMBaHHS H 0O6pa3oBaHHN Ia30BHX
THAPATOB MNPOBOJAT JAO S5BTEKTHUECKHX KOHIIEHT-
panui.

Tlpu xunemnn werwapartooGpasyiomero ¢peo-
Ha B PacTBOpe 3BTEKTHYECKOR KOHUEHTpauuu (B
TOuKe B — puc, IX—11 — cocymectsylor
5 das: pacTBOp, KPUCTANAH JbJa H COJH HJH CO-
JeBHX  THAPATOB, XHIAKHA u raszoofpasubiii
areHT) KPHCTAJIH Jbla M COJMeH PacTyT OTANb-
HO H HX OTHEJAIT APYr OT -APYra B THAPOIHKJIO-
HaX HJIH OTCTOMHHKAX.

Ipn kumenun ruApaToOGpasylOLIEro areuta
B pacTBOpe C KOHIEHTpaiHeHi THAPATHOH SBTEK-
THKH (cM. taba. 1IX—4) B Touke 2 (cm. puc.
IX—11) cocyuecrsytor 5 ¢as (pacrsop, xpuc-
TaJUIHl [a30BBIX THAPATOB M COJMH HJH COJIeBHIX
CHAPATOB, XHIAKHA H ra3oo6pas3uufi arenrt). Kpu-

L b4
b, ]
282 ~ .
I J /
2";4\ +
2661 T~k ! Y?
T
28 a \\ | /JJ’
rl | N
250 41
g 4% § 12 6 2 24 5%

Puc. IX—11. Kpuseie apnoofpasoBaHHs H THA-
parooGpasosanua B BUT B cucreme R40 — pacr-
Bop NaCl ua aguarpamMMe TeMnepaTypa—KOMHUEH- .
TPalHs COJH:

I — ognodasumit pacreop; . I/ — rugpats rasa R40 +
-+ pacTBOp (06nacThb CYHIECTBOBAHMS Fa30BHIX THJpa-
ToB); {1l — nen + pacrBop; IV — raaparnl conyd
NaCl-2H,0 + pactsop; V — nen + ruApars CcOoNRn

NaCl-2H;0; AB ~ kpuBas JbA0o0GpazoBaHHA pacTBOpa
(B OPHCYTCTBMM areHTa Ha S5TOf KDHBOM COCYUIECTBYIOT
4 dazw: ras, gea, razopbiil CHApAT, pacThop coau); B —
SBTeKTHYEeCKas TOuRa; BC — KpPUBas HaCHIMEHHS CONH
(Ha KpuBo#l B2 cocyuiecTBylOT 4 dasnl: ra3, pacrBop
COJIH, a3oBbie H COJIeBbleé rHApaThl): [—I—2 — Kpusas
o6pasoBanus ra3oBux rmapatoe 8 BUT (na stofi xkpm-
BOA COCYLIECTBYIOT 4 (ash: KHAKMA H rasoobpasebift
areHT, rasoBbIA THApPAT W pacTBop coau); 2 — Touka ra-
SOTHApaTHON 3BTeKTHKH (B 3TOA TOYKE COCYHIECTBYIOT
5 ¢aas: xuakuf u razoo6pasuwifi arewrt, pactBop NaCl,
KDHCTAA/MB rasoBbiX W COJEBbIX THAPATOB)

CTaNH rasoOBBIX H COJEBHIX IHAPATOB Pas3fensior
orcTamBaHueM. DBpeMsi OTCTauBaHHA [a30BHX
ruaparoB R12 OT coneBHX ruaparoB B pacTBope:
NaCl ¢ konnenTpausell ¥ NpH TeMmepaTtype raso-
raEApatHol 3BTekTHKH 90 ¢ (MAOTHOCTL KHIKOTO
R12 cocrapasier 1438 xr/M% rasomoro ruzpara
R12-16,78 H,O pasna 1089 kr/M® coseBoro rug-
para NaCl-2H;O cocrasasier 1600 kr/m?).
Texnonorns pasnenenus pacteopa Ha BOAY H
COJIb B KPHCTANIM3aLHOHHBIX ONPECHUTENAX-KOH-~
LeHTpPaToOpax cocTouT u3 onepaunfi: 1) o6paso-
BaHHE KPHCTaJJIOB Ta30BHX TIHAPaToB (HJH
JbAa) B ONPECHHTEJbHOH CTYMEHH YCTAHOBKHA C
[esblo NPEJBAPUTEIPHOTO MOBLILIEHHS KOHIEHT-
pallMH pacTBOpa NepeX BHAeNeHUHEM cOJH; 2) 06-
pasoBaHKHe Tas30BbIX FHAPATOB (WAH JbLA) H CO-
au (uan ruaparoB coau NaCl-2Hp0, NagSQ,X
X10H,0 u T. A.) B OKOMO3BTEKTHUECKOH TOUKE;
3} paszesieHHe ra3oBHIX TMAPATOB (WAHM JbJa) OT

. cond (mA¥ THAPATOB CONH); 4) NpOMBIBKA raso-

BbIX 'HAPATOB OT paccoJia; 5) NMPOMBIBKA OT pac-
coJ1a, BHICYLIMBaHHe H BHAAda KPHCTaJAJIOB COJH;
6) niaBieHne NHPOMHITHIX THAPATOB rasa HJH
JbJa U BbIada ONPeCHeHHON BOAHL.

[Tokaszartean 5BTeKTHYECKOro 3aMOPa>KUBAHHS:
1) ckopocTh JAbXOOGPasOBaHHS, HampHMep, B 9B-
tektuke KCl (19,7%) npu kunenmun R114 cocras-
aser 0,311 kr sbpa/(ms-c)  (AT=2-+3,5°C,
1=342 ¢, n=1,66<583 c-'), qen kpucrasIH3y-
eTcl B BHAE [JIaCTHHOK  JauaMetpoM  100-——
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9JIEKTPOIHEPrHH COCTABJAIOT: B BHIMOPAKHUBAl0-
HeM ONpeCHHTeJIe-KOHIeHTpaTope npH pabore ua
R114 86,3 MIIx na 1| m® onpecHeHHOH BOIH; B
rasorHipaTHOM ONpPeCHHTeJe-KOHIEHTPATOpe NpH
pabore Ha RI2 80,50 MOx/m3, R40 70,37
MIx/Me,

YCJIOBHbIE OBO3HAYEHUS

p o A, a — xosdpoduyuenr,
1 cmynens Hemynens B, b — ko3 punuenT;
C — pacrBopuMOCTb, Mac.%;
Puc. IX—12. CxeMa ABYXCTYNeHUaTOro KpHCTaJ- g, d — npuamerp, M;
JIMSALHOHHOrO 5BTEKTHYECKOrO ONPECHHUTENs-KOH- — K°9¢’¢HHHGI;T,

. F — mnowans, Mm%
LeHTpaTopa: G ey
1 — Tenno06MeHHHK; 2 — KDHCTaAaH3aTop 1 cTymeHH; G — NPOU3BOAHTE/IBHOCTD, M°/CYT;
3 — FHADOUMKJIOHE HJIH OTCTOHHHKH; 4 — IPOMBIBOUHAA — k03¢ DuLHEHT;
KOJIOHHa; 5§ — KOHAEeHCATOpHI-IJIaBUTENH; 6—KDHCT&JI.’1H- g — YZAeJbHOe KOJHYECTBO paCTBopa’ KI‘/KI‘;
satop. II crynenu; 7 — cenaparop cojeH; 8- BBOA HC- H — nunefnuit pasMep, M;
XOAHOIO pacTBopa; 9~ BLIBOA HOpecHol Boxabl; /0 — Bh- H . s Wy
BOJ COMM B CyXxoM BHIe; Il — KoHueHnTpar I crymenu; — Ko3¢duuuenT;
12 — pacnnas kpuctaanos Il cTyneHs K — yaeabHass NPOHHIAEMOCThL CJO4, M2;

K — koadduunnenT;
Ly, Ly — suuelinbifi pasmep, M;

-150 MKM, a KPHCTa/JIB COJIH —— B BHAE KYOHKOB  n — cocTaB THAPATa, MOJb/MOJD;
pasmepoM 25—50 MrM; 2) 3(dexTHBHOCTD IHA- n — gacTOTa BpalIeHHs, c—;
POLHKJIOHA NpPH OTHENCHHH KDHCTaWIOB COMH OT  p — naBJeHHe, KIla, MM PT. CT.;
KpHCTa/IOB JbJa Okono 95%, T. e. tombko 5%  p, — naBaende 3sa ApeHaxHofi cerxodt, klla;
COJIH Monanaer B Jen, 3) ﬂp0H3BO£IPITeJ'leOCTb ps — PaBHOBeCHOe jlaBJeHHe 3aMep33HHﬁ, Ha‘
NPOMBIBOYHO KOJOHHH, B KOTODOH OTASJSIOT  r — CKOPOCTh THAPATOOGpasoBanus, Mac.%/c;
Jie MaJiod NOPHCTOCTH OT paccoJsia IBTEKTUYE- SO; Sl; 82 — MaccoBas KOHUEHTPAlMsd COJH B
CKOA KouueHTpauuu, cocrasiaser 0,149 xr apia/  onpecHewHol BoAe, HCXOZHOM H OCTATOYHOM pac-

{(c-M?), a conecomepxanne pacniaBa — 0,6—  rBopax, %;
6%. T, t — reMneparypa, K, °C;

ﬂapaMeTpu THAPATHBIX 3BTEKTHK [MMPHBEILEHBI TO — TeMIneparypa Opr}Kammeﬁ CPeAH, K’ °C;
8 Taba. [X—4. V — pacxox, M%/c;

Us skonomuueckux coobpaxenufi ssrektuue- W yneabHas paGota, MIx/M3;
CKYI0 KPHCTAa/UIH3UHIO NPOBOLAT B IBYXCTYNEH- B — BHIXOZA Jbla, %:;
gaTofi ycranoske (puc. IX--12). Ilpecuyio sopy Ay, .., A, AK, All — pasnocTs napJennft, Ila;
BHAIOT B NepBOfl CTYNEHH, a COJH B KPHCTAMIH- e — CTeHeHb CKATHS,
9ecKOM Bule — Bo BTOpoi. M3 nepso#t crynewn e — mopucrocts;
-OORI9HOrO KpHCTAJJIN32LHOHHOTO  OMpecHHUTeNs n— gxcep]‘e'p"qecxﬂﬁ Knﬂ,
KOHHEHTPAT HANPaBJSIOT B KPHCTA/UIM3ATOP BTO- A — TemJoTa 33MOpaKHUBAHHS, THAPATOOGPa30Ba:
po#t crynenn. Cosib ¥ el pa3fensioT B FHAPOUHK-  mHst, MJI3K/Kr;
JIOHe WJIM OTCTOMHMKE BTOPOR CTymesu. 3aTeM  p, — BsI3KOCTh, Ila-c;
el OTHEJSIOT OT DAccoja 9IBTEKTHHECKONi KOH-  §t — KO3((HIHEHT H3BJEUEHHS;
UeHTPaUUH B OPOMEIBOYHOA KOJOHHe, pACIJIAB T — BpeMs, C;
STOr0 JibJla Moc/Je KOHAEHCATOPA-TJIABHTENS BTO- b — IVIOTHOCTH OPOINEHHS.
poll crynmens, cojxepxamuil okoso 57% cosei, :
PELUHPKYJIHPYIOT B KPHCTAJJIH3aTOpP NEPBOA CTY-

nend. CoJb OCYIIAIOT OT paccojia B cemaparope HHpexcnl
coseft 7 myTeM BEITeCHEHHS GoJiee TAXKeOH XKuJ-
KOCTbIO — (ppeoHOM. 1, 2, 3, 4 — nopsiakoBHI HOMeED;

CxeMy, npuBefieaHyl0 Ha puc. IX—12, nenoas- 1, 11 — KpucraaiuaaTop nepsoi, BTOPOR CTYNeHH

S8YIOT HHOTJa H C OJHHM IJIaBUTeJeM. B 5TOM 1 — neHCTBHTEJbHBIN;

cJayuae KPHCTAJJH JbAa (rasoBHX THAPATOB)  Mell — MeLIaJKa;

foc/jie TNPOMBIBOYHOR KOJIOHHB BTOPOfl CTYNMeHH H — HAacoc;

HanpaBJ/AIOT B NPOMBIBOYHYIO KOJIOHHY 1epBOH  Hac — HachILIeHHe;

cryneHd. Jlas Takofl cxeMH B Clydae npenesbHO-  ONT — CITHMAaJbHBIN;

ro pasnenenus 29% pacreopa NaCl na ompecHeH- 9 — 3KBHBaJIeHTHHIH;

HyI0O BOAY M colb (m=1) yjeJbHble pacxoAM  MmMin — MHHAMAJbHBIA.
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FJIAEA X
NPUMEHEHHE XOJIOJA B MEJHIIUHE

OBLIHE CBEJEHHSA

KposoocranasauBailee, NPOTHBOBOCHAJIH-
TeJbHOE H GosieyToJsiollee AeficTBHe X0.04a GH-
JI0O M3BECTHO Ha NPOTFXKEHHH MHOTHX BEKOB H
[HOCTOSIHHO HCIIOJIb30BAJIOCh B JleeOHHX  IEJsiX.
B pesyabTaTe KpHOBO3JeHCTBHS B TKaHAX MPOHC-
XOJAAT CJOXKHBIE (pH3HUecKHe, XHMHYeCKHe. H GHO-
JIOTHYeCKHe u3MeHeHus. Des cmenwaspHOR 3amu-
TH BCe S5TH SBJEHHS HeoOPAaTHMH H NMPUBOAST K
ru6enn KJIeTKH (TKaHH).

B pesyabrate JIOKaJbHOIO 3aMOPaXKHBARHSA
TKaHX BO3HHKAIOT CHAa3MH COCYAOB H OCTAaHOBKa
KPOBH, YTO NPHUBOAUT K HAPYIIEHUIO MHKPOLHPKY-
JSUEA B KalHAAADax H apTePHONAX H BOIHHKHO-
BEHHIO sacTof{Horo omepTBenHs. [IpH KpHOBO3-
JNeACTBUH HMMEIOT 3HAUeHHe BPeMs 3aMOpakHBa-
HHSA, IJMTEJNbHOCThL TNpeGHBaHHS TKaHH B 3aMOpoO-
JKeHHOM COCTOSIHHH, CHJA JaBJIEHHA BO BpeM#
KPHOBO3ZEHCTBHA.

HcnonbsoBaHue XoJ0j1a nepcneKmBHo nns
BO3EACTBHA HA MaTOJOTHYECKHE TKaHW, a TPH
CTelHaNbHOH 3alluTe M IS KPHOKOHCEPBHpPOBa-
HHS GHOJIOrHYeCKMX KJIeTOK H TKaned. Kpome To-
ro, XOJOJ HCNOJb3yeTcsi B MeNHUHMHE NJS CO3.4a-
HHfl TaK HAa3HBAeMHX YCJOBHUA THNOTEPMHH JAs
BCETO OpPraHH3Ma B LEJOM HJAH JJf OTHEJbHBIX
OpraHoB H TKaHed.

KPHOTEHHBIE METOJb! JIEYEHHUSA

B MeauupHe KPDHOTEeHHHM METOLOM
JedueHH s (MMM KPHOJeEYeHHEM)  Ha3HBAOT
TpEMeHeHHe TeMmepaTyp Huxe 0°C mia oxzax-
Jawomlero neACTBHS HAa TKAaHH YeJOBEYECKOTO Op-
rasnsMa.

KproBo3neficTBHe Ha TKaHW YeJOBeKa MOXKHO
OCYIUECTBJIATb ABYMS NYTSAMH: HENOCPeACTBEHHEIM
KOHTAaKTOM XOJIOMHJBLHOrO areHra ¢ 60JpHOM
TKaHbIO; HCIOJb30BAHHEM XOJIOAMJIBHOIO areHTa
B Pas/HUHBIX annapaTax s OXJa)KJIEeHHS HHCT-
PYMEHTOB, C MOMOIWIGI0 KOTOPHX NPOM3BOAAT
 KPHOBO3JeHiCTBHE.

PaziuuaoT TepaneBTHYECKOE H paspyulalollee
(KPHOXHDPYPrHS1) KPHOBO3JEHCTBHEe Ha NOPaXKeH-
HYI0 TKaHb. B KDHOXHDPYPrHH TPHMEHSIOT XHI-
Kufl a30T, KOTopH#i ob6nafgaer 6oJblIEM paspy-
mamomuM  3dhdexToM.

Tpn sedeHMH KOXHHX 3a60JeBaHHA 3TOT XO-
JIODMJBHBIH areHT MCMOJB3YIOT NPH HEMOCPEACT-
BEHHOM KOHTaKTe C ouaroM nopaxenus. JKuakumit
KHCJOPOA AJs JedeHHS! KOXHHIX 3a6oJieBaHHA B
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NPaKTHYECKOR MeJMLHHE HCNOJb3YIOT DeAKo u3-
3a Ype3MepHOro paspyluaroiiero AeficTBHS ero Ha
TKanH. [Ipn JledeHHH MHOTHX MOpaX<eHHH KOXKH H
CNIH3HCTONR 060/I0UKH 5(P(DEKTHBHO NMPHMeHeHHe CY-
XOro Jbfla | JKHIKOro a3ora, AOCTYNHHX H 6es-
ONaCHHX,

MectHoe paspymalomee KPHOBOS3-
peficrBue  (3aMOpa)KHBaHWE) wHMeeT DAl
npeHMyllecTB NepeX OOBLIYHBIM  XHPYPTHYECKHM
BMeILaTebCTBOM (3Jech HMeeTcsi B BHAY KPOBO-
OCTaHaBJHBAIOIlee [eACTBHE HH3KOH TeMmeparty-
DHl, He3HauHTeJbHasi PEAKIHA OKPYKAIOWKX TKa-
Hell W B pajbHefimeM 06pa3soBaHHe MATKOTO py6-
na).

B03M0XKHOCTh MOJYYEeHHS ¢ MOMOMIBIO HH3KOH
TeMmnepaTypH JIOKAJbHOIO Odara MNOBPEXKICHUS
3aflaHHOM BeJIMUHHH, YeTKO OTTPaHHYEHHOrO OT
3J0POBOH TKaHH, TMO3BOJIHJA NPHMEHHTb B Jeue-
HBIX [eJsIX Me'rop; 3aMOpaXHMBaHHA H B Hefipo-
XHPYPrHH.

J1s JIOKaJbHOTO 3aMOpaXKHBaHHS Mo3ra pas-
pa6orana cnenuasnbHas KaHoJg (HIJa C OTBep-
ctiueM). B kauecTBe XOJIOAHJBHOTO areHTa He-
nosb3yercss XKuAkuil asor. C  noMomwpo 3TOro
NpHCIOCOG/IeHHsT NMPOH3BOJNAT JOKAJbHOE  3aMo-
paxuBaHUe ONyXoJiefl, He HOAJEXaUIUX ynaje-
HHIO, UTO BH3HIBaeT OMEPTBEHHEe H B JafbHeilllleM
ru6enp kJAeTok omyxosH.  ‘Takoe xupypruueckoe
BMeWIATEJAbCTBO 0e30I1aCHO H He CONpPOBOXKIAer-
¢ KpoBoTeueHHeM. Jlnf 3TOro HCNOJB3YIOT KPHO-
30HAH AuamerpoM 2,7 mmu 4,2 mMm. [dnamerp
KPHO30HAa BHIGHPAIOT B 3aBHCHMOCTH OT pasMepa
onyxoau. IIpocTtora MeTORHKH YjaJjieHHSI ONYXOJH
MO3ra U He6GOJIbIION PHCK B CMHICJIE BO3MOXKHOC-
TH BO3HHKHOBEHHSI OCJIOKHEHHH# Mocje onepaunumr
(moTepst 3peHHs H 1p.) HeJalOT METOJ JOCTYI-
HBHIM H PalMOHAJbHBIM.

Jns neveHus onyxoJefi roJiOBbHl H IIEH IUHPO-
KO TPHMEHSIOT KDHOXHDYpPrHueckoe BO3ZAefiCTBHE.
C moMolnpio cnenHadbHO pa3paboTaHHOR anmapa-
TYpH MATOJIOTHYECKHE OYaru paspyulaioT Ha He-
obxomuMyio riy6uny. Ias Jsedenus po6Gporave-
CTBEHHBIX HOBOOGDAa30BaHHi H NPeAPAKOBHIX CO-
CTOSTHHH KOKHHIX TOKPOBOB TOJIOBH M UIH NpH-
MEHSIOT YCTPOHCTBO MJIS 3aMOPaKHBaHHA TKa-
Hell ¢ NpSAMOM HJH U30OTHYTOH KaHioned. PaGouas
TeMmmepaTypa aKTHBHOTO KOHIA HaKOHeUHHKa J0-
cruraer —196°C.

JleficTBHe HH3KOH TeMNepaTypH YCHEIIHO NpPH-
MEHSIIOT JJs JIedeHHS XPOHHYEeCKHX BOCHAJIEHHH,
A3 WehXH MaTKH. Mertox o6iamaer psmoM mpe-
HMYIIECTB TNepell LIHPOKO pacnpocTpaHeHHOHA
SJIEKTPOKOAry/IaliHell IMOpPakeHHO TKaHH, TaK



KaK KpHOAann/iHKauHs (MeCTHOe OXJaKiaeHHe)
TeXHHUeCKH npocTa # Gesonacha. C  noMolubiO
KPHOKOATryAsIHY CJ/H3HCTOR MATKH JIeuaT TaKxke
HapYLUeHHsl MEHCTPYa/dbHOTO LHKJAA, NPOSBJIAIO-
LIerocsi KPOROTEUEHHU SIMH.

KpHoxupypruueckufi Meroj] NPHMEHAIOT [DH
pake NMPSAMOH KUINKH M aHaJbHOTO KaHaja, MpH
JIeYeHUH reMOpposi, B XHPYPr#H nmedeHn (npH Kuc-
TO3HHX H NapasuTapHHX OGPa30BaHHAX NEYeRH)
" noAxeayjounofi xenesw. KpHaoBozneficTBHe
KaK MeTOA Hecmeuwdpudeckof Tepanur MpHMeHS-
10T TPH JICUCHUHW $3B HHJKHUX KOHeUHOCTeH, BO3-
HEKAKOMHAX NPy HapyUIeHHH KpOBOOGpalleHHsl.

B OTOJapHHTOJIOTHH  TOJBL3YIOTCH  MeTO-
JOM HENOCPeACTBEHHOrO BO3AEHCTBHS TBEPAHM
JHOKCHAOM YIJepoZa B BHIe CHera WJH Jbja NpH
NleyeHnH TyOepKyJie3HHX NOpa:KeHHHA HOCca, NOJOC-
TH PTa, POTONVIOTKH B roprasH. JlokaJbHOe 33aMO-
paxXuBaHHe OKa3nBaeT OJaaronpusTHoe — gedcT-
BHE HA 3aXKHBJeHHe Ty6epKyJie3HHIX f3B H Jede-
HYe BOCHaJeHHfi, YMeHbIIaeT SIBJEHHSI rOJIDCOBHIX
paccTpoficTs. BoszefictBue HH3KON TeMmepaTypH
Ha ManuwJIOMH (pa3pacTands CJIH3HCTOM). Ocylle-
CTBASIOT MOCPEACTBOM ANHJHKALMH (HAJNOXKEHHS)
TOHKHX CTaJbHHIX CTepXHeH, [UpeABaPHTEJIbHO
OXJIaXKIeHHHX B XHIKOM a3oTe. JIoKanbHOe 3a-
MODaXXHBaHHe NDHMEHAIOT MJIS JiedeHHA XPOHHYe-
CKOTO TOH3HJUIMTA (BOCNAJIeHHE MAHLAJHH),

Kproxupyprudecknii MeTol NPHMEHSIOT TaKXKe
AJs JedeHHs 3aboJeBaHH¥ ryaza (Ans BHYTPH-
KancCyJbHOro YyZAaJleRHsi KaTapakTh). Merox oc-
HOBAH Ha MPHMOPa>KHBAaHHH KaICYJb XPyCTaaHKa
K OXJIaXKIeHHOH MOBEPXHOCTH MHCTPYMEHTa, uTO
n03BoONseT H36eXaTh pa3puiBa CYMKH B MOMEHT
yhajenns xpycrannka. IonoxureabHu#i sddexr
NOJIyYeH NPH JIeYeHHH TI'JIaYKOMBHL.

Co3naHHe COBPEMEHHHX KPHOXHPYPFHUYCCKHX
WHCTPYMEHTOB H alnapaToB MO3BOJHJO MNpPHMe-
HATb METOJ JIOKaJbHOrO 3aMOpa)KHBaHHS B YpO-
norud. KpHOXHDYPIHIO NpH yBenuYeHHH IpPeACTa-
TeNbHOH XeJe3n (NPOBOAMMYIO IJf  JledeHus
OUeHb MNOXKHJLIX H OCJa6JeHHHX GOJMbHBIX, MPH
3a00JIEBAHHAX KPOBH H CepAEYHO-COCYMHCTOH CH-
CTeMbl) OCYIIeCTBJAIOT NPH TeMmepaType 30HAa
—196°C B NpPOROMKHTEJLHOCTH 3aMOPAKHBAHUSA
or 2 o 28 mun. KpHoxmpypruio nouex nposopar
C nOMOIIbI0 KpHOcKagbmeas. [locie kpuopacce-
YeHHS TKaHH MOYKH y HAIHEHTOB He Habaonaer-
€5l TIOYeYHO! HeJO0CTaTOYHOCTH, NpOLece 34Beplia-
ercsi py6ueBaHHeM C MHHHMAaJIbHOR moTeped TKa-

HE NMOYKH. IS OXNMaXJAEeHHS HHCTPYMeHTa HC-

TONL3YIOT HIAKHE a3oT,
qacTb OXJaxJaaercs 1o
CKOJIbKHX CEKYHI.
KproBo3neficTBHe NPUMEHSIOT npH 3a6oJe-
BaHHH aNmapaTta PABHOBECHS YeJIOBEKa NMyTeM JIo-
KaJbhHOTO 3aMOPAaXKHBAHUS CTEHKH MeXAY OBajb-
HBIM H KPYIJIbIM OKHaMH BHYTDEHHEro yxa.
TIpuMeHsieMble B KDHOTEpanH#H H KPHOXHPYP-
THH KPHOXHDYPrH4ecKHe HHCTPY-
MEHTH MOXHO PasieJHTh Ha ABe GOJSLINHE

npe  sroM pabouas
—196°C B Teyetine He-

Puc. X—1. Kpnoxupypruueckuit anmapar Ulams-
HHKOBa (YCTPOHCTBO AJS JIOK&JbHOrO 3aMOPaXH-
BaHHA MOAKODKOBHIX fIEP TOJOBHOrO MO3ra):

1 =~ TeDMOH30MHPOBAHHBIA COCYA AJAR KUAKOFO a30Ta;
2 — xonoponposoa; 3 — pabouuli  (3aMopaxuBaOU(HH)
HakOHEeYHHK (KaHWAf)

Puc. X—2. Ycranoeka naa kpuoxupyprus lllajs-
HHUKOBa: :

| — 6anjoH ¢ AHOKCHAOM Yyraepoiaa; 2-— TPOAHHK; J—
MaHoOMeTp; 4 — HroabdaThl BeHTHJb;, 5§ — KPHO30HA

TPyNOB: KPHO30OHAW € OXJaxueHHeM pabouero
KOHLLA; KPHOUHCTPYMEHTH, OXJaxKJalollHe TKaHH
OTKPHITOH CTpyed XOMOAMMALHOrO areHra. B mep-
BOA rpynne WHCTPYMEHTOB Pa3jMuailOT NacCHBHHE
KPHO30HIB, OX/aXJAaeMHe MNOTPyKEeHHeM B XO-
JOJUALHBIA areHT, ¥ KPHO30OHAH, B KOTOpLIE IIO-
CTOSIHHO MNOJaeTcs XOJOMUJAbHHIN arenT. PaGounf
KOHell KPUO30HAA MOXEeT OXJa)KJAaTbCsl NyTeM HC-
NO0JIb30BAHHS TEPMO3JAEKTPHIECKOrO OXJazKAeHHS.

Xono ubHHA areHT (B XHAKOM HJM a30006+
Pa3HOM COCTOSIHHH) AJS KPHOXHPYPrHYeCKHX HB-
CTPYMEHTOB C OTKDHTOH CTpye# MoxKeT nome-
maTtbcsl B PYKOATKe HHCTpymMeHnra (puc. X—1)
HJIH OTHEJbHOM pesepByape (puc. X—2).
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OcuoBHass OcOGeHHOCTb KOHCTPYKRMH paspa-
GOTaHHHX - HHCTPYMEHTOB — YHHBEPCAJbHOCTD,
obecneyHBaiomas BO3MOXKHOCTD HX HCIONb30BA-
HEWl B PA3JMUHHX 06JacTsix MelHUHHH. Tak, aB-
TOHOMHHH .= KPHOXHPYPrHYecKHi HHCTDYMEHT
ckaubneab (ACK-6) npurofieH ajis Bo3ReACTBHSA
cTpyefi XKHJKOTO a30Ta Ha TKaHb NpPH JIeHEHHH
3a6o/ieBaHui MOJOCTH pTa, JAepMaTo30B, 0Gpaso-
BaHHS CIYCTKA B KPOBOTOYAIlMX COCYAaxX IMocJje
yAajeHHs ONYXOJH, a B CJlydyae 3aMeHHl HaKo-
HEYHHKA,  OXJAXKJAIOMEro TKaHb KOHTAaKTHHM
METOAO0M, MOXeT GHITb HCNOJBL30BAH KaK AamnuJiH-
KaTop HJHM 3KCTPAKTOP IS O(pTalbMOJOTHYECKHX
H OTOPHHOJIaPHHIOJIOTHUECKHX ILeJIed.

Heo6xomumast Ajs KpHOBO3REACTBHA TeMIle-
paTypa HOCTHraeTcs CMEHOH HAKOHEUHHKA H pe-
I'YJHPOBaHHEM pPacxoja -XOJONHJBLHOTO areHra.
CHJla [aBJeHHS KOHTaKTa HAKOHEYHHKAa Ha TKaHH

dHKCHpyeTCs IMHAMOMETPHYECKHM YCTPOHCTBOM. '

NPUMEHEHHUE XOJIOIA
OJ1s1 KOHCEPBUPOBAHUSA KPOBH

Pa3BuTHe HOBHIX METOXOB reMOTEPanHH, BKJIO-
YalOHIMX TPHMEHEeHHe OTHEJbHBEX KOMIIOHEHTOB
KPOBH, BBeJicHHe B JeueOHYIO NMPaKTHKY TaKHX
MeTOJOB JedeHHfl, KaK HCNO/b30BAaHHE HCKYCCT-
‘BeHHOro cepana, o6MeHHble NepesHBaHHA, BH3BA-
JIO pe3koe BoO3pacTaHHe MOTPeGHOCTH JedeSHHIX
yupexeHHA B KpoBH. Jlas sroro Heo6X0AHMO
BMeTb GoJiblllHe 3anach KpOBH, OCOGERHO pelKHX
rpynn, JAeAKOUHTHOH ® TPOMOOIHTHOA MaccH.
Coajanne 3anacoB BO3MOXHO JIHIIG NPH COXpa-
HEeHHH KJIeTOK XKH3HECNOCOOHHMH (B Te4eHHE MHO-
rHX MecsiieB u jAaxe psiga Jer). HceeaenoBanus
HO KOHCEDPBHPOBAHHIO CepMbl KHUBOTHHX H YJbT-
pa6ucTpoMy oxsaxfenuo (= 100°C/c) sputpo-
ILATOB . AIBUJIMCh OCHOBOM OJs1 pa3paloOTOK, HaB-
IIAX B KOHEYHOM HTOre METOAH KOHCEepPBHPOBa-
HHS KJETOK KPOBH 3aMOpaXHBaHHEM, OPHTOZHHE
I/ OPaKTHYeCKOTO HCIOJIb30BaHHA B MeNHIHHE.

Jnd XpaHeHMs KDOBH DPH OTPHIATeJbHHX
TeMnepatypax (mo —196°C) ucCmOJB3YIOT crienu-
a/lbHbLle annapaTel. [IpH KOHCEPBHPOBAHHH KJETOK
KDPOBH 3aMOPa>XHBaHHEM HCIOJIL3YIOTCA  3AlIHT-
HHe (KpHohHJaKTHYeCKHe, KPHONMPOTEKTHBHHE)
BelllecTBAa, B npakTHKe KDPHOKOHCEPBHPOBAaHHA
KJIeTOK KDOBH H3YyYeHH JBe TI'PYNNH 3aUHTHHX
(KpHOOHJIAaKTHUECKHX, KPHOMPOTEKTHBHBHIX) Be-
IIeCTB: SHAOUE/NIIONApHBe — [JIHIEepHH, JAAMe-
THACYJbGOKCHL,  OHMETHJAUeTAMHA, FJIOK03a;
SKCTpaLe/JIIo/IapHble — JIaKT03a, Caxapo3a, MaH-
HHT, TOJQHSTHJEHOCHI,  MOJHBHHHJINHPPOJIHIAOH,
IOJTUFJTHKOJIH.

Mexauu3M 3aUIATHOTO JeACTBHSA BEIIECTB mep-
BOf IPYNIH OCHOBaH HAa HX CIHOCOGHOCTH 06paso-
BHIBATb IIPOYHLIE CBSI3H C BOROH, 9TO MPENATCTBY-
eT 06pasOBaHHIO YHCTHIX KPHCTaJVIOB BOJAH H,
CJ1e/IOBAaTENbHO, YPe3MEepPHOMY 00e3BOKHUBAaHHIO
KJIETOK, MPOHCXORSALIEMY NPH 3aMEP3aHHH.

HanGosee nafieXHHM H TIPOBEPEHHHM KPHO-
MPOTEKTOPOM CUHTAIOT IMIHUEPHH, KOTOpHA uIH-
POKO TNIPHMEHSIIOT B MPaKTHKe 3aMOpaXXHBAaHHS
3PHTPOLHTOB.

Ins xpaneuus sputpoumrtos npu —196°C
(KuOXHA a30T) MNPHUMEHAIOT IVIMUEPHH MaJhX
KOHUeHTpanu# (KOoHeuHas KOHUeHTpauus 10—
209%). Ilocie oTTauBaHus ¥ yHaJieHUs [JHLEDHHA
H3 KJIeTOK HabJojaloTcs xopoiuasi MopdoJiornge-
CKas COXPaHHOCTb M (PYHKIHORaJbHAs MOJHOLEH-
HOCTb 3pHTpoUHTOB. TpaHcdysnn pasMOpOKeH-
HEIX 3DHTPOLHTOB XapaKTePH3YIOTCA BHICOKOH Je-
4e6HOH 30 ¢eKTHBHOCTBIO. YZXaserHe TJIHIEPHHA
U3 KJeToK (AersIHIepHHH3alHA 5PHTPOUHTOB) NOC-
Je HX Pa3MOpa*KHBaHHSI Wepel NepeJHBAHHEM
NPOBOAAT C MOMOMIBLIO MHOTOKPaTHOroO UeHTpHDY-
FHPOBaHHS JIH60 METOJOM OTMLIBAHHA OCAX/EHH-
eM (UHTaMIOMepanus H CeAHMEHTalHs).

MeTon KpHOKOHCEDBHPOBAHHS KPOBH OIpaB-
nan ce6s B JieyeOHOH MpaKTHKE H HCMOJb3YETCH
B KapIHOXHPYDPIHH IJs JIeYeHHS TPaBMaTHUECKO-
ro 1OKa ¥ OCTPOH KPOBONOTEPH.

MeTOn  KPHOKOHCEDBHPOBAHHMS KPOBH Jaer
peaJbHYI0 BO3MOXHOCTb 3abJaroBpeMeHHOH, JO
ONEepaluK, 3aFOTOBKH KPOBH OT GOJbHHIX, HAKOIl-
JIeHUsl ee MyTeM XPaHeHHs B 3aMOPOXKEHHOM CO-
CTOSIHHH 10 MOMeHTa onepaumud. CBOf KpOBb
(ayTokpoBb), O6yayuyH pasMOPOXKeHHOR H OTMH-
TOH, YCMEUIHO HCMOJb3yeTcsi I/ BO3MELleHHS
ONepalHOHHOfi  KpoBOMOTEpH  y 6OJBHOrO, 'OT
KOTOporo oua Gbkia moJsiydeHa. KpuokoncepBHpoO-
BaHHe AaYTOKPOBH [MO3BOJSET MOJHOCTBIO COXpa-
HATb ee GHOJIOTHUECKYIO aKTHBHOCTB, B TOM WHCJE
KHCJIOPOJHO-TPAHCIIOPTHYIO (PYHKLHIO, H{TO OCO-
6EHHO BaXXKHO VIS MOJYUeHHS 3¢hdeKTa MpH Kpo-
BONOTEPSX.

TlepcnekTHBHO mnoBuitleHHe ek THBHOCTR
METOJOB 3aMOpa)KuBaHHA JIERKOUHTOB MyTeM yco-
BepUIEHCTBOBAHUS DPEXHMOB MNOHHXXEHHS TeMme-
parypsl B3Becefi K1eTOK. B 3THX uenax y Hac B
CTpaHe CO3ZaHb OPHIHHAJbHblE MOAENH anmapa-
TOB JJif aBTOMAaTH3HPOBAHHOIO MPOrpaMMHPOBAH-
HOrO 3aMOpaxKHBaHUS GHOJOTHYECKHX OPOIYKTOB.

TUNOTEPMHS B MEJHUHHE

MeTO1 rUNOTePMHH NePCNEKTHBEH B XHPYPrH-
4eCKOM JIeYeHHH psifla BPOXKAEHHHX  TODPOKOB
cepAlla, TaK KaK OXJaXKAeHHe obecneynsaer Ge-
30IacHOCTb onepalufi Ha cepAlle W Marucrpasb-
HHX COCYAaX, CNOCOOCTBYeT YJYWLISHHIO De3y/ib-
TAaTOB ONEPATHBHOrO JeueHHss OOJbHBIX C BPOXK-
JIeHHBIMH nmopokaMH cepiua. C moHHXeHHeM TeM-
nepaTtypel IPH [OCTATOYHOM ICAaBJICHHH -TEPMO-
PeryJsllHd CHHXKAeTCsl WHTEHCHBEOCTL OOGMEHHBIX
NPOIIECCOB B OPraHH3Me, YMebHIaeTcs B CBA3H C
9THM noTpeb/eHHe KHCJAOPOAa TKAHAMH H YBeJsR-
yHBaeTCs YCTOMYHBOCTD K THOOKCHU (KHCJOPOA-
HOMY TOJIOLAHHIO) KJETOK KOPHl TOJOBHOTO MO3-
ra H APYTHX TKaHeil.
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Puc. X—3. AmnapaTe Ajfi THOOTEPMHH:
a — ofmefi: ! — ucnapuTedb; 2 — BEHTHJAATOP;

3 -~ TEepMOYYBCTBHTEJNbHLIA 37eMeHT; 4 — paslBHXKHON Koamak; §—

cToM; 6 — pede TeMnepaTypel; 7 — myaAbT YOpaB/ieHHA; 8 — repMeTHUHHA KoMupecgcop:s 9 — KonpeHcarop; !0 — pecH-

Bep; 11 — TepMOPEryAHPYIOIMHA BEeHTHJAb; 6 — rOJOBHOTO MO3ra:

! — Kamo3H; 2 — ruGKHA HarseraTeNbHHA BO3LY-

XOBOX; 3 ~ 3JeKTPOTepMOMeTp; 4 — BO3AYXOCOODHHK; § — muieM; 6 — GAOK ynpaBieHnsi; 7 — GNOK 3JeKTPOTEPMOMET-

pa; 8 — 610K TepMOperyastopa; 9 — TemIoo6MeHHHK; 10 — BeHTHJATOD;

BCACHIBAIOMHA BO3AYXOBOA; I3 — XONOXHJBLHBIA arperar

[lpoBenenne rHOOTEPMHH NPH XHPYPTHIECKOM
JedeHHH GOJbHEIX C BPOXKASHHHIMH  TIOPOKaMH
cepilla NPHMEHHMO B cjayyae, Korja olepauus
CONPOBOXKAAETCA BHIKJIIOUEHHEM CepAlla H3 Kpo-
Boobpamenus (Ao 10 MMH) HJIH NpU CyllecTBOBA-
HHH OMACHOCTH BO3HHKHOBEHHS THIIOKCHH B CBSA3H
C omepaiHed.

T'HnoTepMui0 OCYILECTBASIIOT NYTEM HNOTrpyxKe-
HHA GosbHOrO (Ha 40—509% mnoBepxHOCTH ero Te-
Jla) B BaHHY, TeMIepaTypa BOJAHW B KOTOpPOA HH-
XKe TeMIepaTypu Tena GospHoro (puc. X—3, a).
Ilpu omepauun Ge3 BHKJIKYEHHS Cepilla H3 Kpo-
BoOOpallenHs HauGojee GAaronpHATHO CHHXKe-
HHE TeMNepaTypu uacTH Teaa jno 34—32°C, a B
chiyyanx HeoOXOLMMOCTH BHIKJIOUEHHAS CepAla —
no 31—28°C,

B ropHocnacaTeJpHOA NPAakTHKE B KOMILIEKCE
Jeue6HO-peaHHMAaIlHOKHEX (OJKHBJICHHE OpraHH3-
M3) Mep YCIEWHO NDHMEHSIOT YMepeHHOe Jo-
KaJibHOe OXJia’kJeHHe H KOMIIDECCHIO TPaBMHpPO-
BaHHBIX TKaHeH, MOCTPajaBLIHX NpPH OGDYLICHHSX.
B aBTOHOMHBIX IIepeHOCHHIX anmaparax AJs Ocy-
LIECTBJICHHS OXJIaXKAEHHS H KOMIPECCHH B KOM-
IVIeKCe MEMHIUMHCKOro ofecrneueHHs Ha 3Tanax
JieueGHOH NOMOLIH IOCTPAAABIUHM C JJIHTEAbHBIM

‘akymepcTee. Bo BpeMs

11 — pnarseTaTeNbAbLIl  BO3AYXOBOA; 12—

pa3fiaBiaHBaHHeM TKaHeHl NDHMEHSIOT CyXoff Jej.
KoHcTpykuua paspaGoTaHHOTO H H3rOTOBJIEHHOTO
Ha 3TOH OCHOBe amnnapara IpeiyCMaTpHBAaeT BO3-
MOXHOCTh NPOJOJIXKHTEJNbHOTO KOMOHHHPOBAaHHO-
ro (XOJOZHJILHOTO H KOMIIPECCHOHHOro) Bo3fefi-
CTBHA C OHHOBPEMEHHHIM O0€3ABHXKHBaHHEM KO-
HeyHocTH. Ilogo6HEIe annapaTH  (XOJOXHJIBHO-
KOMIIPECCHOHHNE) TDHMEHSIOT H B JPYTHX CTpa-
gax (CLUA, Beabrus, ®panuua n xp.). Koner-
DYKTHBHasi OCO0SHHOCTb annaparoB — -HaJH4YHE
aBTOHOMHOrO MaJora0apuTHOTQ arperara MHOTO-
9acoBOro AEHCTBHSA, OOeCNeunBalollero peryJaHpy-
eMble OXJiaXKAeHHe OPraHH3Ma H NPHHYAHTEJBLHYIO
LHPKYJSLHIO XJaJOHOCHTENS B MaHXKeTe.

MeTton rHDOTEPMHH YCHIENIHO [PHMEHSIOT B
OCJIOXKHEeHHHX  DOAOB,
IIPH THIOKCHH H DOJOBOH TpaBMe Ha rojioBY IJIO-
Ia HakJaAHBalT CHENHaNbHHA anmapart (pHC.
X1—3, 6), no3BoaAIOWHA CHHIXATh HAa HECKOJbKO
MHHYT Temmepatypy ao 30°C; =B stoM cayuae
IJIOJ, MEPEHOCHT KHCJAODOAHOE TOJIOfaHHe 3HAUH-
TeJbHO Jerde.

TunorepMus (HCKYCCTBEHHOE OXJIaXKIECHHE AO
37—0°C) wucnoabpsyercs TpPH KOHCEDBHDOBAHHH
opraHoB AJis TPaHCHOJaHTalHu (Iepecaaka opra-
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poB). Temnepatypa, A0 KOTOPOR OXJaXAawT Op-
raH (MJH TKaHb), OOJXHA OGHTH HHXe HeoGxonH-
MOR JUIA €ro HOpMaJbHOrO (PyHKUHOHHPOBAHHA,
HO BHII¢ TEMIIEPATYpPH €ro 3aMep3aHHs.
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[Ipunoxenne 2
3nauenus omuocumensnol memnepamypst 8, swduciennsie no Gopmyse (ViI1—2)

BbdeKTUBHRYN KOO DPHIHEHT TENNOOTAATH, ag,
Paccrosinue mMexgy | 107Muua cJos Br/(M*-K)
Tpy6amu g, M Jabna, 8JIM .

934 | 11,83 | 1396 | 16,282

Tpy6H HapyXHHM AUaMeTpOM 25 MM
0,03 0,7303 0,6844 0,6439 0,6079
0,7285 0,6822 0,6414 0,6052
0,09 0,05 0,6875 0,6377 0,5947 0,5571
08 GgTi o0 0,660
0,03 L7247 0,67 2 0,6374 0,6012
0,7216 0,6747 0,6334 0,5968
0.1 0,05  0.6822  0,6321 5889 0,512
0,6811 0,6308 m 5:5793

Tpy6H, HapyXHUHM ZHuamerpom 32 mM
0,03 0,7385 0,6933 0,6533 0,6176
0,7375 0,6922 0,6519 0,6162
0,08 0,05 0,6950 0,6458 0,6031 0,5656
0,6946 0,6455 0,6027 0,5652
0,7337 10,6880 0,6479 0,6119
0,08 57319 0,6860 0,645 0,6094
0,09 | 005 06%5 o610 081 05607
| 0,6899 0,6403 0,5974 0,5598
0,7289 0,6828 0,6422 0,6062
o1 0,03 95,7261 0,679 0,6384 0,6021
0,06 0,6860 0,6361 0,5932 0,5555
\ 0,6849 0,6349 0,5918 0,5540

Tpy6H HapyXHHM fHameTpoM 38 MM
0,03 0,7355 0,6900 0,6499 0,6141
0,09 0,7338 0,6879 0,6474 0,6116
0,05 OO 0,647 0,59 056
0,6915 0,6420 0,5991 0,5616
0,03 0,7311 0,6852 0,6449 0,6089
0,7284 0,6820 0,6412 0,6049
0.1 0,06 0,679  0,6388 05954 0,578
0,6869 0,6371 0,5904 0,5563

TIpameqanusi: [, B qucsipgTene NpPHBEJEHK SHaueHHs] 8¢ B TOUKe Haj OCbIO TPYGw {(r =0); B 3HameHa-
Tese — 8 paBHOYZaJeHHOH ©F COCERHHX TPYO Touke (x ==a/2). 2. [lpu 6pac=1e1ax TOJIMHA GEeTOHa Haj
Tpy6amn TpHHaTa paBHO@ 30 MM; kesdduuHeH? TemJOUPOBOAHGCTH GeToHa € y4eTOM apMHDOBaHHS
1,625 Br/(MK).
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