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0. BBEAEHUE

0.1 OCYLUEHME BO3YXA

COOTBETCTBME NOMELLIEHUS €r0 (PYHKLMOHANbHOMY
npeaHasHa4YeHMo BO MHOTOM 3aBUCUT OT
MUKPOK/IMMATa B 3TOM MOMELLIEHUN.

OCHOBHbIMM (haKTOPaMW, BIUSAIOLMMA Ha KIMMaT
BHYTPY MNMOMELLEHUS, ABNSAIOTCSA 3arpsisHeHUe
BO3yxa, NOCTOPOHHME 3anaxu, TeMnepaTypa
BO3/yXa W ero BaXHOCTb.

B naHHOM pykoBOACTBE pacCMaTpUBAETCA OOUH U3
YKa3aHHbIX d)aKTOpOB - BJ1Ia>KHOCTb BO3A4YyXa.

MNoa BNaXKHOCTbIO BO3Alyxa MOHUMAETCH KOMUMYECTBO
BOAAHbIX MAapoB, COAEPXALLUUNXCA B BO3AYXE.

CrnocobHOCTb HAChILLEHWS BO3MyXa BOASAHLIM NapoM
YBENMYMBAETCS MO MEpPe MOBbILLEHNUS TEMNEPaTypbl
BO3/lyXa BM/IOTb 10 BEPXHEN NpeaesibHOM
BE/IMYMHBI, KOTOPast Ha3bIBAETCS TOUKOM HACBILLEHUS!
Unn TOYKOH POChHI. Npy 3TON TeMnepaType U3
OX/IAX/AEMOro BO3/lyXa HauMHaAeT BbiNagaTh Bara
B BM/E Kare/b KOHAeHcaTa. XopoLo BceM
M3BECTHBII NPUMEp 3TOrO - NosIBIEHNE
MeJIKOKanesibHOW BRary Ha XosiofHOM OKOHHOM
cTeKne.

[lna oLeHKN coaep)KaHus BOASHLIX Mapos,
NPUCYTCTBYIOLLMX B BO3AYXE, MOXHO
PYKOBOACTBOBATLCSA ABYMSI NapaMeTpamm -
a6COMIOTHON UM OTHOCUTENBHON BNIAXKHOCTBIO.

AO6COJ/IIOTHOH B/Ia)s(HOCTbBFO Ha3blBaeTCs
KOSIMYECTBO BOASHOrO napa B rpammax,
cozepxatlerocs B 1 Kr Bo3ayxa.

OTHOCHTE/IbHOH BJIa)XKHOCTBIO (%RH)
Ha3blBaeTCA MPOLEHTHOE COOTHOLIEHWE KONMYECTBA
BOASIHOTO NMapa, COAEPXKALLErocs B BO3Ayxe Nnpu
A@HHOI TeMnepaType, K MakcMMasnbHOMy
KOJIMYECTBY BOASIHOrO Mapa, KOTOPOEe MOXET
cofiepXkaTbCsl B BO3AyXe Npu AaHHOW TeMnepaType.

Bo MHOrMX clyyasix NoBblLLEHHAs BIAYXHOCTb
NPUBOANT K TaKUM HeXesnaTeslbHbIM SIBMIEHUSAM, KaK
rHUEeHWe, Koppo3wsi, 06pa3oBaHMe MIECEHN U K
BO3HUKHOBEHMIO NPO6IEM TEXHONIOTMYECKOTO
XapakTepa. /11 yCcTpaHeHUst 3TUX NPensiTCTBUIA 1
npeaHasHayeHo 060pyA0BaHUE MO OCYLLEHMIO
BO34yXa, LUMPOKMIA AManasoH KOToporo paspaboTaH
¢upmoit Dantherm.

B naHHOM pyKOBOACTBE BCECTOPOHHE
paccMaTpyBaEeTCs NPOLECC OCyLweHus 1 obnactu
NMPUMEHEHNS ocyluUTenel, Ho 6onee noapobHas
nHdOpMaLMA, KacaloLwasacs MOHTaxa u
MCNOMb30BaHNsA KOHKPETHOro 060pyoBaHus,
NPUBOANTCS B COOTBETCTBYHOLLMX MHCTPYKLMAX MO
aKCnnyaTaumu.

0.2.0CHOBHbIE CNOCOBbI OCYLUEHUA
0.2.1 HarpeB n BeHTUNALUUSA

Hanbonee 13BeCTHbIN CNOCO6 YMEHbLLEHUS
BM@X>XHOCTW B MOMELLEHMN OCHOBAH HE Ha OCyLUEHUMU,
KaK TakoBOM, T.€. yAa/lEHUW BRaru us
NMPUCYTCTBYIOLLErO BO3AyXa, a Ha du3nyeckon
CMocoBHOCTM ropsivero Bo3ayxa yaepXuBaTtb
6orbluee KOIMYECTBO BOASHbIX MApPOB MO
CPaBHEHWIO C X0M0AHbIM. [03TOMY TpaaNLIMOHHAs
CyllKa npearosiaraeT Harpes, a 3aTeM BEHTUNSILMIO
BO3ayXa.

OaHako, B HacCTosiLLee BpeMs AaHHbIN cnocob
ocyLleHNs SABNAETCS Hea(DEKTUBHBIM.

Bo-nepBbix, CNOCOBHOCTb MOMMOLLEHUS BO3AYXOM
BOASIHbIX NMapoB He NOCTOSIHHA U 3aBUCUT OT
BPEMEHW rofia, OKpY>XaloLLen TemnepaTyphbl U
BN1arocoAepXXaHus BO3ayxa, a BO-BTOPbIX, B CBSA3M C
MOCTOSIHHBIM YBE/IMYEHNEM CTOMMOCTY
3HepronoTpebneHuns;, cnocob ocylueHus
NMoCpeACTBOM HarpeBa Y BEHTUNALMM SIBNSIETCS
3KOHOMUYECKN HellenecoobpasHbiM, MOCKOMbKY BCS
TENNoBasi SHEPrns BAXXHOro BEHTUNNPYEMOIrO
BO3/lyXa MOJSIHOCTbIO TepsieTcs.

Puc.1 TpagmuynoHHas CyLiKka
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0.2.2 A6cop6bUuMOHHOE OCylueHne

Cnoco6 ocyLleHns No Tak Ha3biBaeMOMY MPUHLMMNY
abcopbumm TaKkKe M3BECTEH B TeYeHMe
NPOAO/KNTENILHOrO BpEMEHMU. ITOT Cnocob OCHOBaH
Ha COp6LMOHHBIX (BMIAronorioLwaloLLmnx) CBOMCTBaxX
HEKOTOPbIX BELLECTB - cCopbeHToB. MMesi nopucTo-
KanunispHyt CTPYKTYPY C XMMUYECKUM
UMMperHMpoBaHWeM, cCopbeHTbl U3BMEKAIOT BOASIHOW
nap 13 Bo3ayxa. OaHako, N0 Mepe HacblWeHus
copbeHTa Braroi a3 deKTMBHOCTb OCYLIEHMS
yMeHbLIaeTcsl. M03ToMy COP6EHT HYXXHO
NnepuoanYecKn pereHepupoBaTh, T.€. BbiNnapuneaThb
U3 Hero Bfary nNyTeM NpoAyBaHUsi MOTOKOM ropsiyero
BO3A4YyXa, BNUTLIBAOLLEr0 BOASHbIE Mapbl U
3abupatoLlero nx ¢ coboi.



ABCOPOUMOHHBIN METOA OCYLLEHWS MPUMEHUM B
OYEHb LUIMPOKOM TEMMEPATYPHOM AMana3oHe.
Hepoctatkamm 3Toro MeToaa sIBNAOTCA
OrPaHNYEHHOCTb CPoKa CyXx6bl copbeHTa K
HeobX0oAMMOCTb 3HEPreTUYECKMX 3aTpaT Ha Harpes
BO3AYLUHOrO NOTOKa A/s pereHepaumu, Kotopasi
TpebyeT NpUTOKA CBEXEro BO3AyXa, UTO NPUBOANT K
YBESIMYEHMIO BMAXXHOCTU B MOMELLEHUN.

0.2.3 OcyweHue cnocoboM KoOHAEHCcauumn

MeToA OCyLUEHMSI BO3AYXa, KOTOPbIN UCMONb3yeTCs B
obopynosaHum ¢mpmbl Dantherm, ocHoBaH Ha
NPUHLUMNE KOHAEHCaUMKM BOASHbIX NapoB,
COAEPXKaLLMXCS B BO3AYXE, NMPU OXNAXKAEHUM €ro
HMXXe TOUKM pockl. OTCIo4a M NPOU3oLWeN TEPMUH
“KOHAEHCOPHOE ocyLueHune”.

Kak npaBuio, KOHAEHCOPHbIV OCYLIMTENb COCTOUT U3
KOMMPECCOPHOMN XONOANbHON YCTaHOBKM,
HeobxoaMMoN AN co3aaHns OXIaXKaAeHHOM
MOBEPXHOCTM, U BEHTUNSTOPA, NOAAIOLLErO
BO3AYLUHbIE MAacChl Ha 3Ty MNOBEPXHOCTb AN
obecneyeHunst KOHTaKTa C Hell BMa)XHOrO BO3AyXa.
Bosayx, npoleawmin Yepes CUCTEMY OCYLLEHUS U,
CNeaoBaTesibHO, YTPaTUBLLMIA ONpeaeneHHYI0 YacTb
COAEPXaLLENCS B HEM Bfiary, BHOBb NOAAETCs B
MOMeLLEeHME N CMELLMBAETCS C OKPYXKaoLLnM
BO34yXOM. Takum 06pa3oM, OTHOCMTENbHAs
B/IAXKHOCTb Bo3ayxa (RH) B nomeLleHnn nocteneHHo
CHMKAETCS.

KoHaeHCopHOE OCyLUEHWE MOMHOCTBIO OT/IMYAETCS OT
TPaAULMOHHbBIX METOZO0B, ONMWCAHHLIX BhILLE.

Puc. 2 KoHgeHcopHoe ocyLwerne
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OcywmTtenb, MYHKUMOHMPYS B 3aKPbITOM
NOMELLEHNN, OGECI’Ie‘-MBaeT YMEHbLUEHNE
OTHOCMTEJ’IbHOVI BNa>XHOCTKN A0 YCTaHOBJ/1IEHHOIO
3Ha4eHnA HE3aBMCMMO OT MNMapaMeTpPoB HaDY)KHOﬁ
Cpeabl U BPEMEHU roaa.
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TeM He MeHee, 4Tobbl AOCTNYL 3P DEKTUBHOIO
ocylleHns, HeobxoaMMO CHU3UTb A0 BO3MOXXHOMO
MUHUMYMa MHMUNBTPALMIO BO34yXa CHapYXW.

0.3 SHEPFTETUMECKWUI BAJIAHC NMPU
KOHAEHCOPHOM OCYLUEHUU

C 3KOHOMWMYECKOIN TOYKM 3pEHNSI KOHAEHCOPHOE
ocyuleHue sBnsetca 6onee aheKTUBHbLIM NO
CpaBHEHMIO C 60bWMHCTBOM NpeasiaraeMbix
aNnbTepHATMBHbIX BapnaHTOB, TaK Kak notpebnsemas

aneKTpUYecKas 3Heprus UCrnosb3yeTcs B npouecce
paboTbl cucTeMbl 6e3 KakmMx-nmbo noTepsb.
DnekTpuyeckasi sHeprus, notpebnsemas
3NEeKTPOABUraTeNsIMM KOMNPECccopa W BEHTUNATOPA,
npeobpasyeTcs B MEXAHNYECKYIO SHEPTUIO U1
TEnnoBble NOTEPU pPaboTbl NEKTPOABUTrATENEN.
TennoBas 3Heprus NoTepb BbICBOOOXAAETCS
HernocpeacTBEHHO B BO3AYLLHbIN MNOTOK, CNOCO6CTBYS
€ro Harpesy.

MexaHM4yeckas 3Heprus BEHTUNATOpa NepeaeTcs
BO3[yXYy B BUIE KWNHETUUYECKOW SHEPTUM
LIMPKY/IMPYIOLLEro BO3AYLLHOMO NMOTOKa, MOC/e Yero
OHa OMsATb NPEBPALLAETCS B TEMJIOBYIO SHEPIUIO
BO3[yXa, KaK pe3ynbTaT TypbyNeHTHOCTH
BO3YLLUHbIX MACcC U AEACTBUS CUM TPEHUS.

MexaHU4eckas 3HepPrus KOMMpPEeccopa, akTUBMpPYs
CaM NPOLIECC OXNAXAEHUS, a, CNIedoBaTeNbHO, 1
OCYyLLEHUS, NOJIHOCTbIO NpeobpasyeTcs B TEM/OBYIO
3HEpruio.

BrnaxxHbli1 BO3/1yX COAEPXKUT BONbLLIOE KONMMYECTBO
TennoTbl (CKpbITast YacTb 3HTANbNUKN), KOTOpas
npeacTaBnsieT cobol SHepruo HeObXoaAnMYyo AN
(ha30BOro nepexoaa BoAbl U3 XXUAKOro B
napoobpa3Hoe COCTOSIHME. DTa SHEPrus Ha3blBaeTCs
TaKXXe TEMNIOTON UCnapeHnst Un TeNoToM
KOHAEHcauun. B npouecce ocylueHns npu
KOHAeHcauun 1 n Boadbl BbiIcBO6OXAaeTcs okono 580
KKkan/kr soapl (2.4 MOXx/Kr).

Ecnu Bnara, koTopyto TpebyeTcs yaanuTb,
NPUCYTCTBYET B BUAE COAEPXKALLMXCA B BO3AYXE
BOASAHbIX NapoB (HanpuMep, NPy OCyLLEHWN BO34yXa
B NMOMELLEHNM), TO BbICBOBOXAAEMAs Npu
KOHAEHCAUWM CKpbiTas TennoTa byaeT
Crnocob6CcTBOBATL YBENMYEHUIO TEMMNEPATYPbI BO3AyXa
B MOMELLEHNMN.

Ecnu e Bnara npucyTCTBYET B BUAE XWUAKOCTU B
KakoM-Mb0o MaTepuane v pedb MIOET yXKe 0
MpoCyLIKe 3TOro MaTepuana, To, ONATb-Taku, TO Xe
caMoe KOJIMYECTBO 3Heprum byaeTt TpeboBaTthCs Ans
aKKyMY/IMPOBaHUSA CKPbITOW TEMIOTbI, HEO6XOANMON
ANt UICNAPEHUS BOAbl U3 BbICYLLIMBAEMOrO
mMaTtepuana. lNpouecc NpocyLKu MaTepuasos
XapaKTepusyeTcsl LIMKIMYHOCTbIO Npeobpa3oBaHus
TEN/I0BOWN 3HEprumn, KoTopas NoTpedbnseTca npu
UCMapeHun Bnaru U3 mMatepuarna v BbicCBO6OXAAETCs
npy ee KOHAEHCaLUMK 13 Bo3ayxa.

1. ®YHKLIMOHUPOBAHWUE OCYLUUTEJIEN
DANTHERM

Mpy NPOXOXXAEHUM Yepes TEMONOMIOLLAOLWMMA
3MIEMEHT XONOAWNbHON YCTaHOBKM (MCnapuTesb)
BO3AYLUHbIN MOTOK OXNAXAAETCS HUXKE TOUYKM POCHI 1
B pe3ynbTaTe NPONCXOANUT KOHAEHCALMS
COAepXKaLLMXCS B BO3AYXE BOASHbLIX NapoB.



KoHaeHcaT HakannneaeTcs B NogaoHe noa
ucrnapuTeneM, oTkyaa 0TBOAMTCS B CrieLnanbHyto
€MKOCTb Ansi cbopa KoHAeHCaTa W B ApeHaXKHYHo
cucTemy.

B TennoBblAeNsIOWEM 311EMEHTE XONOANTbHOM
YCTaHOBKW (KOHAEHCATope) BO3AyX onsTb
HarpeBaeTCcs M NoAaeTcs B NoMmelleHne, umes bonee
BbICOKYIO TemMnepaTypy, YeM TemnepaTtypa
OKpY>KaloLLEro Bo3ayxa, HO 3HAYMTESIbHO MEHbLLYIO
BMaXKHoCTb. (CM. Puc.3).
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Mpyn NOCTOSIHHOM CMELLUMBAHUWN OCYLLEHHOrO TENs0ro
BO34lyXa C BO3QyXOM MOMeLleHMs nponcxoant
NOCTENEHHOE CHMXXEHUE OTHOCUTENBHOMN BNa)XHOCTU
RH. Taknm 06pa3oM MOXHO AOCTUYb Xenaemyto
BE/IMYMHY OTHOCUTENBHOW BMIAXXHOCTU BO3AyXa B
NMoMeLLIEHNN 1 NOAAEPXKMBATL €€ HA 3aaHHOM
ypoBHe. Ecnu xe ocylumTesb UCNonb3yeTcs C Lenbto
NPOCYLWKN MaTepManos, TO yMeHbLUEHNe
OTHOCUTENBHOM BMIAXXHOCTU BO3/lyXa BbI30BET
COOTBETCTBYIOLLEE YBENNYEHME UCMAPEHMS BNarn u3
NpocCyLlIMBaeMbIX MaTepu1asos.

Kak npaBswuno, ynpaBneHue ocywutenel Dantherm
OCYLLEeCTBNSIETCS aBTOMAaTUYECKM NOCPEACTBOM
rmMrpocraTa, KOTopbli NpeaBapuTeNbHO
YyCTaHaB/MBAETCS Ha onpeaesieHHoe 3Ha4YeHne
OTHOCUTENBHOM BnaxxHoctu RH. Koraa
OTHOCUTENbHAs BIAXXKHOCTb B MNOMELLEHUM HauMHaeT
NpeBbIWaTb YCTAHOBIEHHYIO BETMUNHY, OCYLUNTENb
aBTOMaTUYECKM BKIIIOYAETCA 1 paboTaeTt Ao
OOCTUXKEHUS 3a4@HHOr0 3HaYeHus.

OcylwmTteneM MOXHO TakXe YNpaBfsiTb BPYUHYIO,
6e3 NpMMeHeHus rurpoctaTa, T.e. UCNoJb3ys
BCTPOEHHbII BbIKNOYATENb.

HecMoTpst Ha To, YTO cnekTp ocylunTeneit Dantherm
[I0BOMbHO LUMPOK, BCe Moaenu obnaaatoT obwmmMm
XapaKTEPHbIMU MPU3HAKaMK1, KacaroLMMmKCs
(PYHKLUMOHNPOBAHUS U KOHCTPYKTUBHOMO
NCMOSTHEHMUSI.

1.1 PACIMOJIOXXEHUE BEHTUJIATOPOB
1.1.1 OcywmTtenm c ogHUM BEHTUIATOPOM
Ocywmntenu Dantherm Manoli MOLLIHOCTU OCHaLLEHbI
TOJNIbKO OAHUM BEHTUNATOPOM, KOTOprVI npoayBaeT
BO34yX 4epe3 ucnapuTtenb, rae NpoucxoauT ero
oxXnaxaeHmne n KoHaeHcauunsa coaepmameﬁcsl B HEM

BNaru, a 3aTeM yepes KOHAEHCATop, rAe BO3AyX
BHOBb HarpeBaeTtcs. (CM. cxeMy Ha Puc.4).

Puc.4

+: Ucnaputenb

+: KoHpeHcaTop

B cucreme oxnaxkgeHns C OQHUM BEHTU/ISATOPOM
NPOUCXOAMUT NINLLb KPAaTKOBPEMEHHOE CHUXKEHNE
TeMnepaTypbl BO34yXa - TO/IbKO Ha TOT nepuog,
MoKa XONOAHbIN BO3AyX BHOBb HE HarpeeTcs B
KoHAeHcaTope. OaKTUYECKN STOT MPOMEXYTOK
BPEMEHW COCTaBNSET MEHEE OAHOW CEKYH/Ib.
TemnepaTypa Bo3ayxa nocsne rnoaorpesa ero B
KoHAeHcaTope Ha 5 - 8 K Bbllwe, yeM TeMnepaTypa
OKPY>KalOLLIErO BO3AyXa B MOMELLEHUWN MO TOW
NpuUYKHe, 4YTO NoTpebnsemas sanekTpuyeckas
3HEprus, Kak y>xe 0TMe4yasniocb, Nnpeobpa3yercs B
TEMN0BYI0, a B Nnpouecce KOHAEHCaUun BOASHOIO
napa npPoUCXoAUT BblAENEHNE CKPbLITOWN TEMOThI.
(Cm. n. 0.3).

Takoe pacnosioXxeHne BEHTUNSATOPa B OCHOBHOM
NCMosb3yeTcs B HEBONbLLUNX MOAENSAX OCYLUUTENEN
Dantherm, Takux, Hanpumep, kak CD 500, CD600,
CD-B 1100/1700, CDE 3000.

Mogenv CDP-20 1 CDP-30 1UMeloT COOTBETCTBEHHO
2 1 3 BEHTUNATOPA, HO, MPaKTUYECKU, OHU
NpeacTaBnsioT CUCTEMY MAEHTUYHYIO ONUCAHHOW
BbiLle.

Mogenn CD-B 1000/1700, CD 2400, CD-40 1
CD-50 ocCHaLleHbl LEHTPOOEXHbIM BEHTH/ISITOPOM.



1.1.1 OcywmTtenu c AoByMA
BEHTUNATOPaMM

Ocywmntenn Dantherm Bbicokoi
Npon3BOANTENBLHOCTM 060pyAyHOTCS ABYMS
BEHTUNATOPaMKN, OANH U3 KOTOPbIX NpeaHa3Ha4eH
ana OGCﬂYMGABaHMﬂ cekunmn ncnaputensd
(TennonornowatoLas xonogHas NnoBepxHOCTb), a
BTOpOﬁ - Aansa OGCﬂYNGABaHMﬂ CeKUMM KOHAEHCATOpa
(Tennosblgensiowas ropsyasi noBepxHoOCTb). CM.
cxeMy Ha Puc. 5.

Puc.5

+! Ucnapurtenb

+: KoHpeHcaTop

BeHTUnaTop ucnaputens ynpaBnsieTcsa NocpeacTsoM
3NEeKTPOHHOMN CUCTEMBI, KOTOpas PeryIMpyeT pacxon
NoCTynatoLwero Bo3ayxa B 3aBUCMMOCTU OT
CyLLECTBYIOLMX TEMMepaTypHO-BNAXHOCTHbIX
XapaKTepUCTUK cpefbl.

Nocne Toro Kak NOTOK OCyLUEHHOro Bo3ayxa
NpoXoAnT Yepe3 BEHTUNATOP UCrapuTens, oH
CMELUNBAETCS C AOMONHUTENbHBLIM BO3AYLUHbLIM
MOTOKOM, MOCTYNaloLWMM 13 nomelleHust (6annacHbIin
BO3AYLUHbLIN MOTOK), @ 3aTEM 3TOT CMELLAHHbIN
BO3/yX NPOAYBAETCa Yepe3 KOHAEHCaTop
XONOAMSIbHOWM YCTAHOBKW U, B pe3ynbTaTe,
HarpeBaeTcs. Kak yxe oTMe4anoch B

n. 1.1.1, koHeyHas TemnepaTypa BO34yxa nocne
NPOXOXAeHWs KoHAeHcaTopa Ha 5-8 K Bbilwe, yeMm
TemrepaTypa OKpy>aloLero Bo3ayxa B NMOMELLEHNN.
Takas cuctemMa (PyHKUMOHMPOBAHUS BEHTUNSTOPOB
ncrnonbsyetcs B Mogensx CDS
3000/6000/12000.

1.2 CUCTEMA OXJIAXXAEHUNA

B 3aBUCMMOCTM OT 061aCTN MPUMEHEHNS OCYLIMTENN
Dantherm “MetoT pasfIMyHbIE CUCTEMbI OXJTAXAEHWSI.
Bce ocylumTensi ocHalaloTcst aBTOMaTUYECKOM
CUCTEMOM OTTaMBaHWs, NO3TOMY arperaTtbl MOXHO
UCMONb30BaTh MPU HU3KKMX TEMMepaTypax

OKpY>KatoLLero Bo3ayxa, korga 06bl4HO NpoucxoanT
3aMep3aHne KOHAEHCUPYIOLLENCS Ha NOBEPXHOCTU
ncnapuTens Bnaru u, COOTBETCTBEHHO, €ro
obnepneHeHue. Mepnoamyecku, B pesynbTaTte
cpabaTbiBaHMs YHKLUMM OTTamBaHus,
o6pa3oBaBLUMICA Nlel pa3MOpaXkMBaeTCs, a Tanas
BOZa OTBOAWUTCS B APEHAXKHYIO CUCTEMY.

OaHako, UMeEeTCst TPY TUMa OCYLUMTENEN,
crneumanbHO NpefHasHaYeHHbIX ans paboTbl Npu
MOBbILLEHHBIX TEMMEPATYPaX OKpy>X<atoLlein cpeasbl,
KoTOpble He 060pyA0OBaHbl TaKMMK CUCTEMaMM
oTTamBaHus. OcywuTenn mogenvy CDE 3000 vMmeloT
accuBHYtO CUCTEMY OTTaNBaHMS, a OCYLLUNTENN
[N MOMeLLEeHUiA NaBaTeNbHbIX 6acceliHOB Moaenen
CD-40 n CD-50 pa6otaloT BoobLie 6€3 CUCTEMbI
OTTauBaHMA.

Pabouvre TeMnepaTypHbIe YCI0BUS OCYLUIMTENEN
Pa3NNYaloTCs B 3aBUCUMOCTU OT MOAENN U
KOHKPETHO YKa3aHbl B M.2 NPW ONUCaHWUN KaXxaon us
HUX.

1.2.1 Cucrema oxnaxkgeHms C
TepMoperympyrolmMm BEHTU/1IEM U
MacCUMBHbIM OTTauBaHUEM

Puc.6

F .
. FepMeTnYHbIN KOMNpeccop

. MpeccocTaT AMHWMK BbICOKOrO AaBNEHUs

. KoHgeHcaTop

. Pecusep

. OUNbTP-OCYLUMTENb IMHUM XMAKOrO XNagareHTa
. CMOTpOBOE OKHO

. TepMoperynupyowmii BEHTUb

. Ucnaputenb

. TennoobMeHHUK

[laHHasi cucTeMa OXnNaXXaeHUs AOCTaTOYHO NPoCTa U
He TpebyeT NOBTOPHOro peryinpoBaHns npouecca
oTTavBaHusl. [ogaya xnagareHTa B ucnaputenb
KOHTPONUPYETCS TEPMOPErYNUPYIOLLMM BEHTUIEM
(7). TennoobmeHHuk (9) obecneunsaeT
HeobXxoAMMYHO CTEMNEHb NepPeoXaXaAeHUS XXMAKOrO
XnagareHTa u, cnegoBaTenbHO, Hanbonee
3(hEKTUBHOE MCMOJIb30BaAHME XOSIOANIIbHOM
MOLLIHOCTW.

OCONOUTDA WN



TennoobMeHHMKN ucnapuTens u KoHAeHcaTopa
BbIMOJIHEHbI U3 MeAHbIX TPYOOK C antoMMHUEBLIMU
pebpamu. U3obpakeHHas Ha Puc.6 cuctema
oXNnaXkAeHus1 MPUMEHSETCS B OCYLLUUTENSIX MOAENM
CDE 3000. Noxoxas cuctema oxnaxaeHus
ucnoneayetcs B Mogensix CD-40, CD-50.

1.2.2 Cucrema oxnaxaeHms c
KanwuisipHbiMKM Tpy6kamu n 6aMnacHbiM
oTTanBaHMeM

Puc.7

. FepMeTnuHbIN KOMMpeccop

. Ucnaputenb

. KoHgeHcaTop

. KanunnspHas Tpybka

. OUNbTp-0OCyLUNTENb IMHUW XWMAKOrO XNaaareHTa
. ConeHounaHble KnanaHbl

7.BeHTunatop

AU WN

B Taknx cucrtemax oxnaxaeHusl posb
[POCCENUpYIOLLEro YCTPOMCTBA BbINOSHSET
KanunnapHas Tpybka (4), nocpeacTBoM KOTOPOM
yCTaHaBnMBaeTCcs Heobxoanmoe aaBrieHe CTOPOHbI
HarHeTaHusl 1 CTOPOHbI BCACbiBaHWS XONOANSIbHOMO
KOHTypa. B KauecTBe ncnapuTenst Ucrnonb3yercs
rNaaKoTpy6HbIN MK opebpeHHbI TENIOO6MEHHNK.
KoHaeHcaTop COCTOMT U3 MeaHbIX TPY6OK C
antoMUHMEBbIMK pebpamu. Mpu OTKPbITUK
CONEHOUAHbIX BEHTWUNEN ropsiunii ra3oobpasHblii
XnagareHT nocse KOMNpeccopa U KoHAeHcaTopa
nonagaeTt B UCMapWTesb U OTAAET CBOIO TEM/OBYIO
SHepruto, B pesysibTaTe NPOUCXOANT OTTanBaHue
NbAa@ Ha NOBEPXHOCTM UCMapuTens, a Tanble BoAbl
CTeKaloT B NOAAOH.

Takasa cucteMa oXnaXKaeHUs NPUMEHSIETCS B
ocywutensix moaenv CD-B 1000/1700. B moaensix
CD 500, CD 600, CD 1100/1800/2400
NCNONb3YETCS TOSIbKO OfIMH CONEHOUAHBIN BEHTUSb.

1.2.3 Cucrema oxnaxaeHus C
TepMoperynmpyrowmm BEHTU1eEM U
oTTaMBaHMEM NOCPeACTBOM ropsiumx
rasoB XJlafjareHrta

OTramBaHue

Pnc.8

1. FepMeTMYHbIN KOMNpeccop

2. Wcnapwutenb (HopManbHoe (PYHKUMOHUPOBaHWE, T.e. He B
pexume OTTanBaHus)

3. KoHpeHcaTop (HopMasnbHoe yHKLMOHUPOBaHWE, T.e. He B
pexume oTTanBaHus)

4. MNepBUYHbIN TEPMOPErYNUPYIOLWMIA BEHTUSb

5. BTOPUYHbII TEpMOpEryMpyoLLmii BEHTUb

6. HeBo3BpaTHble KnanaHbl

7. Pecusep

8. duUNbTp-oCyWUTENb JIMHWUM XNAKOMO X1ajareHTa

9. CMOTpPOBOE OKHO

10. 4-x X0A0BOM pPeBEPCUBHLIN KnanaH

11. MNpeccocTaT BbICOKOro AaB/ieHUs

12. AKKYMynsITOp SIMHUK BCaCbIBaHUS

B faHHOWM cucTEME C MOMOLLbIO 4-X XOA0BOIO
BEHTU/I1 MEHSIETCSA HanpaBfeHne ABUKEHNS
XnafjareHTa BO BpeMsl npouecca OTTauBaHusl, npu
3TOM (PYHKUMM UCNapuTens u KoOHAeHcaTopa Takke
B3aMMO3aMeHsI0TCs. B oTinume oT cncremsbl €
6ainacHbIiM oTTamBaHuem (n. 1.2.2) npouecc
OXNIAXAEHWS B A@HHOM Crlydae NpoucxoanT
NOCTOSIHHO W B pe3yfbTaTe paboTbl KOMMpeccopa
HenpepbIBHO BblpabaTbiBaeTCsl ropsiumi
rasoobpasHbiil xnagareHT. TennoBasi SHeprus
nepeaaeTcs C ropsiunM rasoM B NepBOHAYasIbHbIN
ncnapurtens, obecneunsas ero apdekTmeHoe
oTTamBaHue. Tak Kak JaHHas cuctema paboTtaeTt
TepMoperyimpytoLwmMm BEHTUIIEM 1 peCMBEPOM
XXNAKOCTKN, TO €e HEBO3MOXXHO NOJSTHOCTbIO
peBepcMpoBaTh NOAOBGHO CMCTEME C KanWJIISiPHON
Tpy6KOI BBMAY TOrO, YTO PECMBEP AO/MKEH BCeraa
HaxoanTbCsa HanpoTus TPB KOHTypa oxnaxaeHus, a
XnafareHT He MOXET cefoBaTh Yepes 3ToT
BEHTW/Ib B 06paTHOM HanpasneHun. Moatomy B
CUCTEME MPEeAYCMOTPEH BTOPUYHBIN KOHTYP
OX/1IXAEHMS CO CBOMM TepMOperynmpyoLwmMm
BEHTMWSIEM, YTO MO3BOSISIET KOHAEHCATOPY BbIMOHATb
byHKUMIO UcnapuTensi. BCTpoeHHbI HEBO3BPATHBLIN
KfanaH B COOTBETCTBUM C paboToi 4-X XOA0BOro
BEHTMNS obecrneunBaeT peBepCUpOBaHME XXMAKOro
xnagareHta. TennoobMeHHNKM KOHAeHcaTopa U
ncnapuTens, UCrNosb3yeMble B TaKUX CUCTEMaAX,
BbIMOSIHEHbI U3 MeAHbIX TPYBOK C antoMUHUEBLIMUI
pebpamu (cM.n.3.7 Mo KOppo3niiHOM 3aluTe).
PaccMOTpeHHast cucteMa HaxoauT NpUMEHeEHNE B
ocywuTensix mogeneii CDS 3000, CDS 6000, CDS
12000.



Bce ocyumresm Dantherm cooTBETCTBYOT
JEHCTBYIOLINM MEXAYHAPOAHBIM CTaHAAPTaM ¥, B
YaCTHOCTY, OTBEYAIOT TPEOOBAHUIM
MPEABSABSEMbIM K XO/I0AN/IbHBIM aréHTaM.

1.3 3JIEKTPUHECKASA CUCTEMA U
CUCTEMA YNPABJIEHUA

1.3.1 dnekTpoHarpeBaTesibHbIA 3JIEMEHT
MoMMMO TOro, Y4TO CaM NPOLIECC OCYyLUEeHUS B
pe3synbTaTe BblCBOOOXAEHNS TENIOBON 3HEPrum
CNocobCTBYET yBENNYEHNIO TEMMEPaTypbl BO3ayXa B
noMmeLleHnmn, HekoTopble ocywntenn Dantherm
OCHaLLAoTCs anekTpokanopudepamn ans
[OMONHUTENBHOMO HarpeBa BbIXOASLLEro BO3AYyXa,
T.€. MOryT MCMoNb30BaTbCS OLHOBPEMEHHO B
KauecTBe Bo3ayxoHarpesaTtenen. Takas
KOHCTPYKUMS npeaycMaTpuBaeTcs nmbo ans Toro,
yTOObl AOCTMYbL Hambosiee onTUManbHOW paboueit
TeMmnepaTypbl, TM60 Ans NOBbILLEHUS TeMMNepaTypbl
BO34yXa B MOMELLEHNN C Lefbl0 COOTBETCTBUS ee
pabouyeMy TemMnepaTypHOMY Ananas3oHy AaHHOro
ocylwuTens. [Jaxe ecnv TemnepaTtypa Bo3ayxa B
NnoMeLLeHN HaxoanTCa B nNpeaenax paboyero
TeMnepaTypHOro AnanasoHa OCyLUMTenNs, UHoraa,
HanpvMep, Npy MPOCYLUKE CbipbIX 34aHWM, BNAXHbIX
MaTepunanos, BO3HUKAET HEO6X0AMMOCTb
[OMONHUTENBHOMO Harpeea Bo3ayxa, 0CO6eHHO Ha
paHHWUX CTaausix npouecca ocylieHus. MNpu 3Tom
MPOMCXOAUT YCKOPEHHOE UCMapeHne Bnaru us CTeH
3[aHVs U MaTepuanos, BCNEACTBUE Yero
OTHOCUTENbHAs BNAaXHOCTb RH He cHWxaeTca npu
yBenMyeHun TemnepaTtypebl. [pon3BoAUTENBHOCTb
OCYLLEHNS TalKKe YBENMUMBAETCH, a,
CneaoBaTesibHO, Ha Kakon-To nepuog npoucxoamT
yCKOpeHwue npoLecca OCyLIEeHMS.

[ina Tex obnacTteil NpUMeHeHNs, rae nepvop
OCYLUEHUSI HE UMEET MEPBOCTENEHHOIO 3HAYEHUS,
AONOJTHUTENbHbIA HAarpeB BO3AyXa S3KOHOMUYECKM
cebs He onpaBAbIBAET. YBENMUYEHME TEMMNEPATYPbI
6€e3 mcnapeHus AOMNOSIHATENTbHOMO KOJTMYECTBa
NapoB BOAbl CMOCOBCTBYET CHMKEHUIO
OTHOCUTENLHOW BNAXXHOCTU, UYTO, B NEPBYIO
o4yepe/lb, 03HAYAET YMEHbLUEHNE
NpPOU3BOAUTENBHOCTM OCYLLEHUS, TaK KaK
HaMbosbLLAs YacTb XOIOANIBHOW CMOCOBHOCTM
ocywmTens 6yaeT B JaHHOM C/lyuae UCMoJb30BaThCst
Ha OXJTaXKAEHWE BO3AYXa HUXKE TOYKU POChI.

Moaenn CD-B 1000/1700 v CDE 3000 B
CTaHAApPTHOM UCMNOSIHEHMM OCHALLAKOTCS
BCTPOEHHbIM 3NeKTpOHarpeBaTeslbHbIM 3/IEMEHTOM.
Onsa moaenein CDS noaobHble kanopudepsi
NOCTaBSIOTCS B KQuecTBe AOMONHUTENbHbIX
akceccyapoB M TpebyoT YCTaHOBKM cneuunanbHOro
BO34yxOpacnpeaenmTenbHoro orosoBKa.
MoluHocTb Kanopudepa ans ocywmtenen Moaenemn
CDS - 7.2 kBT, mogenv CDE 3000 - 3.7 kBT. OTH
kanopudepbl paccuMTaHbl Ha TpexdgasHoe
3MEKTPONUTaHME. DNeKTpoHarpeBaTesibHble

3neMeHTbl Ans ocylwmntenein CD-B 1000/1700 -
opHodasHbIe 1 MMEIOT TEM/IOBYIO MOLLHOCTb
1.1 xBT. B cTaHAapTHOM NCMONMHEHUN
3neKTpUYecKasl NaHenb yrnpaB/eHNs OCHaLLEeHa
crneumanbHbIMM BbIBOAAMU ANS NMOACOEANHEHMS
TepMOoCTaTa, KOHTPOSIMPYIOLLEro TeMNepaTypy
anekTpokanopudepa.

1.3.2 BHewlHee ynpaBneHue

YnpaBneHue paboTol OCyLUUTENS BbIMOSTHAETCS MO
TMny BrntoyeHo/BbikntoueHo nnMbo BpyyHyHO - Npu
NCMosIb30BaHUN BbIKNOYATENS, PACMOSIOXKEHHOMO Ha
CaMOM ocylmTene, nMbo aBToMaTUYECKN -
nocpeacTBOM rMrpocTaTta WK Xe rurpocraTa u
TepMocTaTa BMeCTe B TOM C/y4ae, ecnm Tpebyetcs
noaaep>xaHne 3aAaHHbIX BETMYNMH OTHOCMTESNIbHOM
BNaXXHOCTK M TemnepaTypbl. Cnocob nogcoeamHeHus
rMrpocTaTa K OCYLUMTENIO 3aBUCUT OT KOHKPETHOM
Moaenu.

B ocywmntensx moaeneii CD 500 u

CD-B 1000/1700 rurpoctat BCTPOEH B KOpMycC
arperata. Ans moaeneii CD
600/1100/1800/2400 rurpocrarT, B LiENsix ero
MOHTa)a OTAENbHO OT OCYLUMTENS, NOCTaBASETCA C
akceccyapamu: kabenem, LITENCEbHOW BUKON U
HaCTEHHbIMU KPOHLUTENHAMK (AN HACTEHHOIO
MOHTa)a rurpocraTta). [mrpocrar,
npeaycMaTpuBaeMblit anst mogeneii CDP, CD-
40/50, CDE n CDS, no/mkeH noako4aTbcs K
KOHTaKTHbIM BbIBOAAM OCYLUMTENS BO BPEMS €ro
YCTaHOBKM Ha MecTe MOHTaxa. Bce ocywmTenu
moaenn CDP 13-3a NOBbILWEHHON BAAXHOCTH
ob6cnyxmBaeMbix UMM 06BEKTOB MMEIOT LiEMb
ynpaBneHus Ha 12 B cneumanbHO Anst NoAKNI0YEHNS
K Hel OTAeNbHO YCTaHaB/IMBAEMOrO rMrpocraTa.

1.3.2 BHyTpeHHee ynpaBJsieHue

Bo Bcex ocywunTensax CD npeaycMOTpeHbl
YCTPOWCTBa BHYTPEHHErO YNpaBieHVsl 1 aBTOMATUKK
6e30nacHOCTV - pasnnyHble BbiKOYaTenu, pene,
WHAMKATOPHbIE TaMNOYKN DYHKLMOHMPOBaHMS U
HencnpaBHOCTW. BHyTpu arperata HaxoamuTcs
naHenb ynpasfeHns C NpepbiBaTeNsIMM Lienu, pene
neperpysok 1 T.n., a Takke ¢ 6/10KOM 3/1EKTPOHHOI0
yrnpasneHus Ans OCyLwecTBAeHNs QyHKLUMK
OTTanmBaHus TenI00bMeHHUKa ucnapuTens u
OTKJ/IOYEHUS OCYLUUTENS MPU BbIXOAE AEUCTBYHOLLMX
napameTpoB cpeabl 3a Npeaesbl YCTaHOBIEHHOrO
paboyero avanasoHa. BcTpoeHHas nevaTHas nnata
Nerko BbIHMMAETCs U Npn HeobXoAMMOCTH
3aMeHseTcs. NnaTtbl, UCNoNb3yeMble B OCYLLUMTENSX,
6b1BalOT 4 pa3fMyHbIX TUMOB B 3aBUCUMOCTU OT
Mozenun yctaHosku. Mogenun CD-40, CD-50 nmMetoT
OTAENbHYIO NaHesb YrpaBaeHusl, BKIOYAOLLYHO
pasfiMyHble pene u hyHKUMOHANbHBIN BhIKOYaTE b,
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1.3.3.1 YcraHOB/IEHHbIN TEMNEPATYPHbIA
paboyni gnanazoH

B n.2 ykasblBaeTcs TeMMepaTypHblit pabounii
Anana3oH Ansa Ka)KLIOl\/'I KOHerTHOVI moaenu. Ecnun
[ENCTBYIOWWAst TeMMepaTypa HUXE WK Bbllle
NpeAenbHbIX BEMNYNH pa6oqero Anana3oHa AaHHOro
ocywunTend, To NponcxoanTt aBToMaTU4ECKOE
OTK/IOYEHME arperaTa Bo M3bexaHue BbIX0Aa ero 13
CTpoS.

an YCTaHOBJIEHUN B NOMELLEHNN ,El,OI'IYCTMMOl\/'I
TeMNEpPAaTypbl BO34yXa, T.€. HaXOD,ﬂLLI,ef/'ICFI B
npenenax paboyero AvanasoHa, OCyLNTESb
aBTOMaTU4ECKUN BK/TKIOYAETCA.

1.3.3.2 @yHKYHNA OTTanBaHHSA C
ynpaB/IeEHNEM 10 BPEMEHH H
TeMneparTypHoH 3aBUCHMOCTbIO

OnHa M3 OCHOBHbIX (PYHKLMI BCTPOEHHOMO
3M1EKTPOHHOro 6110Ka - oNTUManbHOe ynpaBfieHue
MpoLIeCCOM OTTaMBaHMWsl. OTO O3HAYaeT, YTO
oTTamBaHWe NPONCXOANUT TONbKO TorAa, Koraa 3To
JleCcTBUTENBHO HeobxoanMo, obecneynBas, TakuM
obpazom, Hanbonee acpdhekTMBHYIO
NPOV3BOAUTENBHOCTb OCYLLIEHUS.

OcywmTeny Manor MOLWHOCTM UMEOT hyHKLMIO
OTTaMBaHUs, YNPaBAsSeMyLo TOIbKO MO BPEMEHMH, T.€.
yepes ornpeaeneHHble NPOMEXYTKN BpeMEHM
HopMarsbHas paboTa arperarta (6e3 oTTaMBaHus)
NpeKpaLLaeTcs U NPOUCXOAUT peBEPCUPOBaHME
(byHKUMI KOHAEHCATOPa M UCMapUTens, a,
cnefoBaTesibHO, OTTanBaHWe NoCieaHero.

Takas PyHKUMS OTTanBaHWs 3aBUCUT OT
TeMnepaTypbl MOCTYMNAIOLEro B OCYLIMTENb BO34YXa,
T.€. NEeKTPOHHOE YrpaBfeHne perynmpyet
MHTEHCMBHOCTb OTTanBaHUsSi B COOTBETCTBUM C 3TOM
TeMmnepaTypou.

Korpa TeMnepaTypa Bo3ayxa AOCTAaTOMHO BbICOKa,
(byHKUMS OTTanmBaHUSA NOSIHOCTbIO 6e3AeiCTBYeT.
Mpn 6onee HU3KNX TemnepaTypax QyHKLMS
OTTaMBaHUS BKITIOYAETCS Ha KOPOTKUE Nepuosbl
BPEMEHWN MPU A0BOJIbHO AJIMTENbHBIX UHTEPBanax
Mexay 3TMK nepuogamu. Mpwv ganbHenwem
MOHVDKEHMM TEeMNepaTypbl BO3AyXa BpeMs NepuoaoB
OTTaMBaHMUS YBE/IMYMBAETCS], B TO BpeMS Kak
MHTEepBasbl MEXAY HUMWM COKpaLLAKTCS.

PerynupoBaHne MHTEHCMBHOCTM OTTaMBaHUS
NPOUCXOANT CTyNeHYaTo Npu (PUKCMPOBaHHbIX
Temneparypax.

PaccMOTpeHHbIV TN ynpaBneHust yHKUMEN
OTTauBaHus ucnonb3yetcs B Mogensx CD 500,
CD-B 1000 »n CD-B 1700.

1.3.3.3 @yHKyHnsa oTTanBaHHsA C
TeMneparTypHbIM yripaB/IEHHEM

B ocywmTensx 60MbLwOoA MOLLHOCTH C
TEPpMOpErynmpyrowmMm BeHTUIEM U OTTaMBaHUEM TMPpU
MOMOLLM ropsiyero razoo6pasHoro xnagareHTa
(YHKUMA OTTaMBaHMS OCHOBaHa Ha TeMnepaTypHOM
ynpaB/ieHWK. YCTPOCTBO YNpaB/ieH sl UCNOSb3yeT
ABa TEMNEPATYPHbIX AaT4MNKa, OANH U3 KOTOPbIX
YCTaHaBJ/INBAETCA B NMOTOKE BXOAALLEro BO3lyXa, a
Apyron - Mmexay pebpamu ucnaputens, BCleacTsme
UEero Ha Hero OKasbIBalOT BO3AENCTBME TeMnepaTypa
B ncnaputene n oxna>xaeHHoro sosayxa. I‘Ipw
nocreneHHoM OﬁﬂeﬂeHeHMM ncnapuTenb Ha4nHaeT
nornowaTtb MeHbLlEe TEnI0BOM SHEpPrmuun, noCKoOJibKy
cnom JNibAa ABJIAETCA TEMION30IATOPOM. 370
NpuBOANUT K NOHMXEHNIO TEMNEPATYPbI B
ncnaputene 1 ﬂaﬂbHeVlLLIEMy ero OGJ‘IG.CI.GHEHMIO.
MNapeHve TemMnepaTypbl B Ucnaputene
NpOoAO/IKAETCA A0 AOCTUXKEHNA YCTAHOB/IEHHOIO
3Ha4eHUA, Nnocne 4Yero nNponcxoanT peeepcnmpoBaHmne
KOHTYypa OX/IAXXAEHUS U, TaknM obpasom,
Ha4YMHAETCA OTTauBaHUE UCMAPUTENA.

MpoAo/MKMTENBHOCTL NEpMOAa OTTaMBaHUS TaKKE
3aBUCUT OT TEMMEPATYPbI, TaK Kak Npexzae, Yem
6710k 2NEKTPOHHOIO YMNpaB/IEHUS ONSITb NEPEKSIOYNT
OCYLUMTENb Ha HOpMasbHOEe (bYHKLIMOHUPOBaHWE,
TemnepaTtypa Ha pebpax ucnaputenst Ao/mMKHa
noBbICUTLCSA 10 +5 =+ +10°C.

TemnepaTypa MHALMALMKN OTTanBaHWUs 3aBUCUT OT
TEeMMNepaTypbl BXOASLLEro BO34yxa. ITO O3HaYaeT,
YTO MPU MOHMXKXEHUN TEMMNEPATYpbl BO3Ayxa B
nomeLleHnn, yHKUMS 0TTauBaHWsl Takxke BCTYMaeT
B AencTBue npu 6onee HU3KOW Temnepatype. Ecnm
Xe TeMnepaTypa OKpy)XatoLero Bo3ayxa
[OCTaTOYHO BbICOKA, TO M TeMrnepaTypa B
ncnapuTene HKoraa He byaeT HacTONMbKO HU3KOM,
4yT06bI MHMLUMKMPOBanacb GYHKUMS OTTanBaHMS.

B ocywmtensx moaeneli CDS 3000/6000/12000
ans GyHKUMM OTTamBaHUS UCNOMb3YETCS NOMUMO
OMMCAHHOIO BbILIE TEMMEPATYPHOMO YNpaB/eHus,
TaKXkKe 1 yrnpaB/ieHne Nno BPEMEHU, KOTOPOE, B
C/lyyae HeBbIMOSIHEHNS (YHKUMM OTTauBaHus no
TEMMepaTypHOMY YNpaB/iEHUIO, BBOAUT B AENCTBUE
3Ty (OYHKUMIO Yepe3 YCTaHOBMEHHbIE AOBOJILHO
LNUTENbHBIE MPOMEXYTKN BPEMEHM.
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B kauecTBe BapuaHTa QyHKUMM OTTanBaHus C
TeMnepaTypHbIM ynpaBieHNeM CyLLecTByeT elle
ofHa cuctema, npuMmeHsiemas B moaensx CD 600
/1100 /1800 /2400, CDP 20/30 n CDE 3000.
B aTolh cucTeMe Takxke MCrosnb3yeTcs
TeMMepaTypHbI AaTUMK, PacrioNIOXKEHHBI Ha
3aAHeN cTeHke ucnaputens. Mpu NOHMXEHUM
TeMnepaTypbl UCNapuTens B pesyfbTaTte ero
obneneHeHMs! N AOCTMXKEHMM OnpeaeneHHoro
3HaYeHMs1 3TON TeMnepaTypbl, NOC/IE HEKOTOPOWA
3aEPXKN MO BPEMEHU MPOUCXOANT NHULIMMPOBAHMWE
6aiinacHoro oTTamBaHus. Mocne pa3Mopo3ku
ncnapuTens 1 NoBblLWEHNUS TeMnepaTypbl,
KOHTPO/IMPYEMOM AaTYMKOM, CUCTEMA BO3BpaLLAeTCs
K HopManbHOMY (hYHKUMOHMPOBaHUIO. bonee Toro,
Takasl cMctemMa nocpeacTsoM hyHKLUM
3ana3fblBaHns U MaKCMMasibHOro nepuoaa
OTTamMBaHUs 3alumLLieHa OT CIMLWIKOM YacTbIX U
C/IMLLIKOM ANUTENbHbIX NEPUOAOB OTTauBaHUs.

1.3.3.4 PerysinpoBaHne CKOpocTH
BEHTH/IATOpPAa

[nsa oOCTMXEHNS ONTUMAIbHOMO OCYLUEHUSI OY€EHb
BaXXHO YCTAHOBWTb NPaBU/IbHOE COOTHOLLEHME
MexXzy TemnepaTypoin BXOASLLEro BO3ayXa U1
TeMnepaTypoi NOBEPXHOCTU UCNapUTens.
CnepoBaTenbHO, HEO6X0AMMO OTperynMpoBaTh
BE/IMUMHY MOCTYNaloLLEero BO3AYyLLUHOro NoToka B
COOTBETCTBUM C X/1aA0MNPOU3BOANTENBHOCTbLIO
ucnapuTens Tak, YTobbl BO34yX OXNaXAancs Huxe
TOYKW pOChbl M NPOUCXOAMNA KOHAEHCALMS
coAepxalumxcsl B HeM napoB Bnaru. Temnepartypa
ucnapeHusl 3aBUCUT OT Harpy3ku Ha ucnapuTens,
T.e. OT BENNYMHBI pacxoda BO34yxa, ero
TemnepaTypbl U BlaxHoCTW. Mpu 6onbLunx
BEMYMHAX pacxoja BO3AyXa Harpyska Ha
ucnapvTenb BeuKa U NO3TOMY BbICOKAa TeMMepaTtypa
ucnapenus. U HaobopoT, npy He6ONbLIOM
BO3/YLUHOM MOTOKE Harpyska Ha ucnaputenb
MarneHbKasi, M03TOMY U TeMnepaTypa ucnapeHus
Hu3kas. PerynupoBaHue BeNNYMHbI BO34YLLIHOMO
noTOKa, NPOXOAALLero Yepes ucnapuresnb, AaeT
BO3MOXXHOCTb YNpaB/ieHnsi B ornpeaeneHHbIX
npepenax TemMnepaTypol UcnapeHus.

BcTpoeHHOe 31eKTpoHHOe ynpaBfieHue npy NoMoLLm
[aTUMKOB TeMNepaTypbl BXOASLLErO BO3AYLIHOMO
MoTOKa M NOBEpXHOCTU pebep ucnaputens (CM. .
1.3.3.3.) no3BonseT perynnmpoBaTb CKOPOCTb

BEHTUNATOPA CEKUUKN ucnaputens, T.e.
obecneumBaeT 3anporpaMMMpoBaHHOE ONTMMasbHoe
COOTHOLLUEHME MeXAY 3TUMU ABYMS BeMYMHaAMU
Temnepatyp. Ecnm aeicTBylowas TemnepaTtypa
NCnapeHust CINLLKOM BbICOKa MO OTHOLUEHUIO K
TeMmnepaType BXoAsLero Bo3ayxa, CKOpoCTb
BEHTUNATOPA YMEHbLUAETCS, YTO NPUBOAUT K
CHWXXEHUIO HArpy3ku 1, cnegoBaTesibHO, CHUXEHUIO
TeMmnepaTypbl UCnapeHns. 3HaunTenbHoe
YMeHbLUEHME Harpy3Kn MOXeT CcnocobcTBoBaThb
C/IMLUKOM HU3KOW TEMMepaType UcnapeHus, a aTo
BbI30BET YBe/MYeHNe CKOPOCTU BEHTUNIATOPA.
[NocTeneHHO yMeHblUas 1 yBennumMeas CKOpOCTb
BEHTUNATOPA BCE C MEHBLLUMMU N MEHBLLVMMU
OTKOHEHWSMU, SNEKTPOHHbIN KOHTPOSIEP B
pe3ynbTaTe yCTaHaB/IMBAET 3anporpaMMUpPOBAHHYIO
TemnepaTypHYyIO 3aBUCUMOCTb. YnpasneHune
BE/IMYMHOW pacxoaa Bo3ayXa, NOAAaBAEMOro Ha
ncnapuTesnb, BbIMNOHAETCS TakuM 06pa3oM, YTO Mpu
[aHHOI TeMnepaType BO3ayXa TeMnepaTypa
NOBEPXHOCTWU UCNAPUTENSA MOXET HAaxXoaUTbCA B
npeaenax, onpeaensownxcs, Kak BUAHO U3
rpacduka Ha Puc. 11, aBymst napannenbHbIMM
JIMHUSIMMA,

Puc. 11 pagpnkx onTMasibHOro COOTHOLEHNS
mexgy © nos. ncnapurenan t’ Bxogsawero
Bo3gyxa

" TemnepaTypa B ucnapurene

OcTaHoBKa pexvuma oTTanBaHnA

OcTaHOBKa KoMnpeccopa

$ 4
| / Temnepatypa Bosgyxa

t
0 3 3 EH a0
1

BeHTMNATOp McnapuTens Bo BpeMsi npouecca
oTTaMBaHus He paboTaeT. Takou crnocob
ONTUMU3ALIMKN BENMUMHBI BO3AYLIHOMO MOTOKA C
TEeMMNepaTypHbIM yrpaB/ieHNEM MPUMEHSIETCS B
MOZENsiX ocyluuTenen 60bLWoN MoLWHOCTU C TPB 1
OCYLLECTB/IEHMEM OTTaMBaHWs MOCPEACTBOM rOpsiumX
rasoB xnagareHTa (mogenun CDS)

1.3.3.5 3anareHToBaHHas cucremMa
ynpasJ/ieHNns1

Ynpasnexue ¢yHkumein otransanms (n.1.3.3.3) u
CKOpoCTblo paboTbl BeHTUNsSTOopa (n.1.3.3.4)
npeaHa3HayeHo Ans Havbosbluein onTUMMU3aLmMm
npoLecca OCyLeHWsl. 9T CUCTEMbI YNpaBEeHUS
obopynoBaHns Dantherm sBNSILOTCS YHUKANbHBIMU U
3anaTeHTOBaHbl BO MHOTMX CTpaHax.



2. CEPUHDbIN PSiA CD OCYLUUTEJIENA
DANTHERM

Huxe NpMBOANTCSA KpaTKOE OMMCaHME KaXkaon
MOZENM UM TUMOPA3MEPHOro psida KaXkaow Moaenm
ocywmTenei CD € yKa3aHUEM OCHOBHbIX

KOHCTPYKTUBHbIX U d)YHKLI,MOHaJ'IbeIX 0COBEHHOCTEMN.

2.1.0 CD 500
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Ocywmntens CD 500 siBnseTca HauMeHbLLEN
MoZenbio B psaay ocywmuTenei Dantherm, kak B
OTHOLLEHUN rabapuTHbIX pa3MepoB, Tak U
NPOU3BOANTENBHOCTMN OCYLLEHMS.

Bbnarogaps HebonbLwoi wupuHe (D = 225 MM)
OCYLUUTENb 3TON MOAENN MOXHO YCTaHaB/IMBaTL B
OTAeNbHbIX AOMaX, KBapTUpax, KOTTemKax, KatoTax
N CnyXKebHbIX NOMeLLEeHNSIX KaTepoB.

Bo3MOXHbI 2 BapyaHTa MOHTaXa OCyLLUUTENS

CD 500 - HanosbHbI U HACTEHHbIN.
KoHAEHCaTOOTBOAHYO TPYOKY MOXHO NMOACOEANHATH
B0 K AHWULLY YCTAHOBKM, NTMOB0 C ThINIbHON CTOPOHbI
OCYLUUTENS B HUXKHEN ero YacTu. KOHKpeTHYo
no3uumio naTpybka oTBoAa KOHAEHCATA MOXHO
BblGMPaTh HENOCPEACTBEHHO BO BPEMS MOHTaXa
YCTaHOBKM.

DyYHKYNOHA/IbHbIE OCOBEHHOCTH

CD 500 ocHalleH BCTPOEHHbIM MMrpocTaToMm.
CooTBeTcTBME TEMMepaTypHOMYy paboyemy
AnanasoHy KOHTPOAMPYETCS C NOMOLLbIO
3NEKTPOHHOrOo ynpasneHns. ®yHKUMS oTTamBaHus -
C YNpaB/IEHUEM 0 BPEMEHW U TEMMEPATYPHOM
3aBucumocTbio (n.1.3.3.2).

B cucTeme oxnaxkaeHust MCNonb3yoTcst
KanunnspHble Tpybku 1 6ainacHoe oTTanBaHme
(n.1.2.2). Cucrtema xapakTepusyeTcs Hamumem
TOJIbKO OAHOr0 BEHTUNISITOPA.

3a BXOAHbIM OTBEPCTMEM BO3AyXa C IMLIEBOM
CTOPOHbI OCYLUWUTENSI YCTAHOB/EH BO3AYLUHbIN

GUNbTP, KOTOPbIN NErKo BLIHUMAETCA A1 OUUCTKY,
He Tpebys kakux-nnbo cneumnanbHbIX
NpvcrocobneHuii ans AeMoHTaxa.
' A
T EREmEE.
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TEXHUYECKUE AAHHBIE |CD 500
Mpon3BoANTENBHOCTb OCYLLEHNS | N/CyTKN 12
%
Pabouunit AnanasoH OTH. % RH 40 - 100
BNAXXHOCTH
Pabouwnii TeMnepaTypHbilii 0C 3-32
AvanasoH
Pacxon Bo3gyxa M3/yac 200
DneKTponuTaHune B-I'y 220/240 - 50
Cuna Toka npu MosiHoM Harpyske A 1.7
(FLO)
O6was notpebnsiemas KBT 0.31
MOLLHOCTb
HoMunHanbHas cuna Toka A 10
npegoxpaHuTens
YpoBeHb LWyMa Ha pacCTOSIHWM ab(A) 50/46
1M/3 M OT yCTaHOBKM
BobicoTta (H) MM 570
[OnvHa (B) MM 445
LnpuHa (D) MM 225
Bec Kr 27

* npu 30°C n oTH. BRaxkHocTM RH 80%

Pnc.14 Mpagpmukx 3aBncnmocrm
NpOH3BOANTE/NIBHOCTH ocyLlueHNns1 CD 500 or
TeMIIePaTyphl M BJIAXKHOCTH Bo3A4yXa
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2.1.1 CD 600

Puc.15

&

-
=
=
==
§$
==
'\.§ ’

Ocywutens moaenun CD 600 npeactaensieT cobol
He6O0/bLIYIO MEPEHOCHYIO YCTAHOBKY C
opurnHanbHol cdopMoi Kopnyca. 3Ta Mogesb
npefHasHayeHa 4n1s UCnosib30BaHWs B NOACOOHLIX U
OCHOBHbIX NMOMeLLEeHNsX, rae CyluecTByeT npobneMa
YCTpaHeHUs! MOBbLILEHHOWN BNAXXHOCTM, HAaNpuMep, B
BaHHbIX KOMHaTax, noAgasnax, cayHax, CylWubHbIX
NMOMeELLEHMSIX MPaYeYHbIX, @ TaKKE B KEMMUHIaXx,
[a4HbIX JOMMKAX M Ha HeBOMbLUMX KaTepax.
OcywuTenb ycTaHaBIMBAETCS HEMOCPEACTBEHHO Ha
nony WA Ha Kakon-nnbo nnaTcdopme, nocne Yero K
HEMY MOXXHO MOACOEANHSITL APEHAXHDIN LWAHT.
OpaHako, NOAKMOYEHME K APEHaXKHOW CUCTeMe
COBCEM He 06513aTeNIbHO, MOCKO/IbKY B CTaHAAPTHOM
MCMOSTHEHUW B YCTAHOBKE MMEETCS BCTPOEHHbIN
CBOpHUK KOHAEHCaTa. lNpu ero 3anoHeHUm
cpabaTbiBaeT aBTOMATUYECKMI MOMN/IaBKOBbIN

BbIK/TIOYaTENIb NEPENNBa N OCYLUUTESNTb OTKJTIOHAETCH,

a nocne cnuBa BoAbl U3 BO,CI,OC60pHVlKa -
AdBTOMaTU4YECKM BKJTIOHAETCA.

O6bI4yHO paboTa ocylwmnTenst peryimpyeTcst BpyYHyto,

a Npyu HeobXo0AMMOCTM aBTOMATUYECKOIO
ynpaBieHust TpebyeTcsl yCTaHOBKa OTAE/TbHOrO
rMrpocTaTa, KOTopbIi NMOACOEANHSIETCS K
KOHTAKTHOMY THe3Ay OCyLUMTENS NOCPeACTBOM
BHELLHErO LUTEKEPHOro pasbeMa.Bo3ayx noaaercs B
OCYLUMTESb C ThIIbHOW CTOPOHbI, MPOX0AS Yepes
CbEMHBIN UNbLTP.

DYHKYNOHA/IbHbIE OCOBEHHOCTH
OcywuTens OCHALEH OAHWUM BEHTUISATOPOM,
KOTOPbIN Yepe3 BO3ayxopacrpeaenutensHble
pEeLIeTKN, PacronOXeHHbIE C JIMLEBON CTOPOHDI
arperaTa, nofaeT OCyLUeHHbI BO34yX B NOMeLLeHNe
(n.1.1.1).

B cucteMe oxnaxkaeHus MCNonb3yoTcs
KanunnsipHole Tpybku u b6aiinacHoe oTTamBaHve
(n.1.2.2).

BapunaHT a71eKTpOHHOW CUCTEMbI TeMMepaTypHOro
ynpaeneHus pyHKUMEN OTTanBaHUS, UCMONb3yeMOi
ans mogenu CD 600, onucaH B n1.1.3.3.3. Cuctema
ynpas/eHnsl aBTOMaTUYECKM OTK/IOYAET OCYLUUTENb,
€C/v napameTpbl cpefibl He COOTBETCTBYIOT
BenuuuHaM pabouero avanasoHa. Mpu

YCTaHOBNEHUN HOPMaJ1bHbIX pa6qu|x YCﬂOBMVI
OKpYy>XatoLlero so3ayxa OCylWnTeESlb aBTOMaTUYECKU
BKJTIOHAETCA.

Puc.16

TEXHWYECKWUE JAHHBIE |CD 600
Mpon3BoANTENBHOCTb OCYLLEHNS | N/CyTKn 15
'3
Pa6ouunit AnanasoH OTH. % RH 40 - 100
B/TXXHOCTU
Pabouwnii TeMnepaTypHbilii 0C 3-32
AnanasoH
Pacxon Bo3gyxa M3/yac 200
DneKTponuTaHune B-I'y 220/240 - 50
Cuna Toka npu MosiHoM Harpyske A 1.7
(FLC)
O6was notpebnsiemas KBT 0.32
MOLLHOCTb
HoMuHanbHas cnna Toka A 10
npeaoxpaHuTens
YpoBeHb LyMa Ha pacCTOSIHUM ab(A) 57/ 55
1M/3 M OT yCTaHOBKM
BobicoTta (H) MM 550
[OnvHa (B) MM 337
LnpuHa (D) MM 366
Bec Kr 22

* npu 30°C n oTH. BnaxkHocTn RH 80%

Pnc.17 Mpagpmkx 3aBncnmocrm
NpOH3BOANTEINIBHOCTH ocyLllueHNs1 CD 600 ot
TeMreparypbl U BJIaXKHOCTHU BO34yXa
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2.2.0 CD 1100
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Ocywwmntens moaenu CD 1100 - KOMMaKTHbIN
NMepeHOCHON arperaT, npeAHa3HaYeHHbI ans
CTaUMOHapHOro uamM MobunbHOrO MCNONb30BaHNS B
pasfIMUHbIX MOMELLEHUSX XWUIbIX 3AaHUIA, CKNaACKMX
NMoMeLLEeHUSX, LepKBSIX, My3esiX, rMAPOTEXHNYECKMX
COOPY>XEHMSIX, a TaKkxkKe AN IMKBMAALMM aBapUMAHbIX
NPOSIMBOB U CYLLKW MaTepuasnos.

Kopnyc ocywutens CD 1100 usrotosneH u3
OLIMHKOBAHHOMN JIMCTOBOW CTafIM C yAApOnpOYHbIM
3MasieBbIM NOKPbITEM ropsiyero obxwra.

CD 1100 nMeeT BCTPOEHHbIN KOHAEHCATOCOOPHMK.
Mpy NpeaenbHOM 3aMn0fHEHMN EMKOCTU NPOUCXOAUT
cpabaTbiBaHWE MAarHWTHOrO NOMIaBKOBOMO
BbIK/tOYATENS U Nofdaya CUrHana 3MeKTPOHHOMN
CcUCTEMe ynpaB/eHus, KOTopas OTK/OYaeT arperar.
B kayecTBe anbTepHAaTUBHOIO BapyaHTa
npegnaraeTcs NoAcoeANHEHNE APEHAXXHOIO LWnaHra
K coeaMHWUTENbHOMY naTpybky noaaoHa ansa cbopa
KOHZeHcaTa.

Ocywwutens CD 1100 nocTaBnsieTcs B KOMMEKTe C
kabenem u WTeKepHbIM pa3beMoM As
NOAKMIOYEHNS TUrpocTaTa.

DyYHKYNOHA/IbHbIE OCOBEHHOCTH
Cobntogenne pabodero gnanasoHa ocyumTens
perynMpyeTtcs aNeKTpoHHbIM 6/10KoM, yHKUMS
OTTaMBaHUSi UMEET TeMMepaTypHOE yrnpaBfieHne
(n. 1.3.3.3).

B cucTemMe oxnaxkaeHust MCNonb3yoTcst
KanunnspHble TpybKn 1 6annacHbli npoLecc
oTTtamBaHus (. 1.2.2).

YcTaHoBKa ocHaweHa 1 BeHTunsitopom (n.1.1.1).

/IeKTPOHHOE ynpaB/IEHNE

PaboTa ocymTens NoNHOCTLIO aBTOMaTU3NpOBaHa U
perynupyeTtcst 3n1eKTPOHHOW CUCTEMON yrpaBneHus,
BCTPOEHHOM B 610K 6pbl3ro3alluLeHHOro
WCMOSTHEHMSI U UMEIOLLEN ANs NOAKIYEHNs
LITEKEPHbIN KOHTaKTHbBIN pa3beM. Bcneactsue atoro
obcnyxvBaH1e 1 3aMeHa 3NeKTPOHHOro 6noka He
npeacTaBnsT TPyAHOCTeN. Ha naHenu ynpaeneHus
HaxoasTCs MHAMKATOpbl TeMMepaTypbl, peXxvuma
0TTauBaHus, NpeaesbHOro 3ano/IHEHUS
KoHZieHcaTocbopHuKa 1 ap. Mpu HeobxoanmocTu

cobntoaeHnst 0co60 HU3KOro YPOBHSI OTHOCUTENBHOW
BMA>XHOCTU C aBTOMaTUYECKUM BHELLHWUM
ynpaB/ieHWEM arperat MOXHO MoAKIoYaTb K
OTAENbHO YCTAHOBIEHHOMY KOMHATHOMY rMrpocTaTty
MOCpeACTBOM LUTEKEPHOIO KOHTAKTHOMO pa3beMma.
IMrpocTaT TaKkke MOXHO 3aKpennaTb Ha Kopryce

ocywuTens.
Pnuc.19
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TEXHUYECKUE OAHHBIE (CD 1100
Mpon3BOANTENBHOCTL OCYLLEHNS | NI/CYTKK 22
*
Pabounin agnanasoH OTH. % RH 40 - 100
B/IA)KHOCTU
Pabouunit TeMnepaTypHbIi 0C 3-30
AvanasoH
Pacxof Bo3ayxa m3/yac 380
DnekTponuTaHue B-l'y 220/240 - 50
Cuna Toka npwu NosiHoOM Harpyske A 2.8
(FLC)
Obwas notpebnsemas KBT 0.38
MOLLIHOCTb
HoMuHanbHas cuna Toka A 10
npeaoxpaHuTens
YpoBeHb LyMa Ha pacCTOSAHWUM AB(A) 56/ 52
1M/3 M OT yCTaHOBKM
BoicoTa (H) MM 655
[OnuHa (B) MM 545
LLinpuHa (D) MM 415
Bec KI 36

* npu 30°C v oTH. BRaxkHocTV RH 80%

Pnc.20 lNpagpnk 3aBncnmocrn
rnpounsBognTesIbHocTH ocywernnss CD 1100 or
TeMeparypbl H BJIAXKHOCTH BO34yXa
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2.2.1 CD 1800
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KOHCTpYKTMBHOE UCMOJSTHEHME OCYLUMTENSI MOAENU
CD 1800 Takoe xe, kak 1y mogenu CD 1100, Ho
MPOM3BOAUTENBHOCTb OCYLUEHMSI 3HAYNUTESIbHO
BbiLLe.

SBNASiICb KOHKYPEHTOCNOCOBHOM anbTepHaTUBOM
APYrux Mopenen, arperaT A4OBOJIbHO YacTo
MCMOsb3yeTCs ANSt NPOCYLLKWU 3A4aHUIA, NUKBUAALMM
NMocneacTBMI aBapUHbLIX NPOSIMBOB U T.4.

MocKobKY BEC OCYLUMTENS! AOCTAaTOMHO 6OJbLLION,
ANS nepeMeLleHns yCTaHOBKM NpeayCcMOTpeHbl ABa
Koneca.

Mogo6bHo mogenn CD 1100 kopnyc ocywmTens

CD 1800 13roToBMeH M3 OLMHKOBAHHOMN JIMCTOBOM
CTanu C yaaponpoYHbIM 3MasieBblM MOKPbITUEM
ropsiiero obxura.

CD 1800 nMeeT BCTPOEHHbIN COOPHMK KOHAEHCATA U
ABTOMaTUYECKM OTK/IIOYAETCS NpW NpeaesibHOM
3anofIHEHMN EMKOCTW.

B kauyecTBe anbTepHaTMBHOIO BapuaHTa
npeanaraeTcs NoacoeAnHeHne APEHaXXHOro LWaHra
K coegnHuTenibHOMY naTtpybky nogaoHa ans cobopa
KoHAeHcaTa.

3a BXOAHbIM OTBEPCTUEM BO3AyXa YCTaHOBNEH
CbEMHBIN UNBLTP.

B OTHOLLEHMM OCTanbHbIX KOHCTPYKTUBHBIX U
(byHKLMOHANBbHBIX 0COBEHHOCTEN, @ TaKXKe CUCTEMbI
ynpasnenus cm. n. 2.2.0 (mogens CD 1100).
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TEXHUYECKUE OAHHBIE |(CD 1800

Mpon3BOANTENBHOCTL OCYLLEHNS | NI/CYTKK 40
*
Pabouni1 agnanasoH OTH. % RH 40 - 100
BNAXXHOCTK
Pabouunit TeMnepaTypHbIi 0C 3-30
AvanasoH
Pacxof Bo3ayxa M3/yac 625
DnekTponuTaHue B/ 230 + E/ 50
O6uwas notpebnsemas
MOLLHOCTb KBT 0.74
(20° C /oTH. BnaxH. RH 60 %)
YpoBeHb LyMa Ha pacCTOSAHWUM AB(A) 64/ 60
1M/3 M OT yCcTaHOBKM
BoicoTa (H) MM 760
[OnuHa (B) MM 610
LLinpuHa (D) MM 470
Bec Kr 45

* npu 30°C v oTH. BRaxkHocTV RH 80%

Pnc.23 lpagpnk 3aBncnmocrn
rpoun3BoagNTEIbHOCTH ocyLueHnss CD 1800 or
TeMreparypbl M BJIaXKHOCTH BO3AyXa
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2.2.2 CD 2400
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Ocywutens CD 2400 o6nagaeT npo4HoM
KOHCTPYKLIMEIA, NIErko NepemMeLLaeTcsi 1 UMeeT OYeHb
BbICOKYIO NMPOU3BOANTENBHOCTb OCYLLEHUS.
Mcnonb3yeTcs Anst NpOCyLIKX 34aHUNI, TMKBUAALUN
MoCNIeACTBMIN aBapUNHbBIX NMPOJIMBOB, CYXOro
XpaHEHWsi MaTepuanos U1 T.A.

Mogo6bHo mogensm CD 1100/1800 kopnyc 3TOr0
OCyLUMTENSI TAKKE M3rOTOBJIEH U3 OLMHKOBAHHOW
CTanu C 3MasieBbIM MOKPLITUEM FrOpsiYeEro obxura.
[ns obneryeHus NepemeLLeHns ocyLwmnTeNb
obopyaoBaH pyyKoi-aepxxaTesieM u aByMsi
Konecamu. IMeloLLNIACS Ha py4ke NOAbEMHbIN Fak
[AET BO3MOXXHOCTb TPAHCMOPTMPOBaTh OCYLUUTESb
Mpu NOMOLUM NOABEMHOIO KpaHa. C TbifIbHOM
CTOPOHbI OCYLUUTENS YCTAHOBJMIEH CbEMHBIN PUNLTP
AN1S1 OUMCTKM BXOASILLEro BO3AYyXa.

CD 2400 nocraBnsieTcs co BCTPOEHHbIM MOAAOHOM
ans cbopa KoHAeHcaTa, Npu npeaesibHOM
3anoSIHEHUM KOTOPOro MNPOUCXOAWT aBTOMaTuveckoe
OTK/IlOYeHWe arperaTa. B kayecTtse onumm
npeanaraeTcs MOHTaX APEHAXXHOrOo LWaHra.

B KOMMNNEKT NOCTaBKM BXOAAT Kabenb AMHON 7 M U
LUTEKEPHbIN KOHTAKTHbIN pa3beM. 15l CBEPHYTOro B
KaTyWKy Kabensi C TblIbHOW CTOPOHbI OCYLUUTENS
npeaycMaTpyBaeTcs aepxarenb.

CD 2400 MOXeT KOMIM/IEKTOBATLCS NTULIEBOM
naHenbto ¢ TpeMsi naHuamm, NnpeaHasHayeHHbIMU
ANSi NOACOeAMHEHUSI TMBKUX BO3YXOBOJOB, 3@ CYET
KOTOPbIX MOXHO HauydwnmM obpa3oM pacnpeaensTb
OCYLLIEHHBIWA BO3lyX B HECKO/IbKO MOMELLEHUIA.
[nvHa BO34yxoBOAOB AO/MKHA 6biTb He 6onee 18 M.
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Q.5 1.3 1.8 2.0 1.5 3.4 isnfvac

B oTHOLWEHNM OCTaNbHbIX KOHCTPYKTUBHBIX U1
(byHKUMOHANbHBIX 0COBEHHOCTEN, a TaKXKe CUCTEMBbI
ynpasneHus cM. n. 2.2.0 (mogens CD 1100).

Puc.25

TEXHUYECKUE OAHHBIE |(CD 2400
Mpon3BOANTENBHOCTL OCYLLEHNS | NI/CYTKK 76.5
*
Pabouni1 agnanasoH OTH. % RH 40 - 100
BNAXXHOCTK
Pabouunit TeMnepaTypHbIi 0C 5-30
AvanasoH
Pacxof Bo3ayxa M3/yac 785
DnekTponuTaHue B/l'y 230 + E/ 50
O6uwas notpebnsemas
MOLLHOCTb KBT 1.34
(20°C /oTH. BnaxkH. RH 60 %)
YpoBeHb LyMa Ha pacCTOSAHWUM AB(A) 68/ 61
1M/3 M OT yCcTaHOBKM
BoicoTa (H) MM 1230
[OnuHa (B) MM 715
LLinpuHa (D) MM 565
Bec Kr 78.5

* npu 30°C v oTH. BRaxkHocTV RH 80%
Pnc.26 lpagpnk 3aBncnmocrn
rpon3BoagNTE/IbHOCTH OocyLueHnss CD 2400 or
TeMeparypbl H BJIAXKHOCTH BO34yXa




2.3.0 CD-B 1000/1700

Pnc.27

Ocywwutenn mogenu CD-B
= 1000/1700 otnunyatotca ot

——— paHee pacCMOTPEHHbIX
7 Mogeneit Hanmunem
P . BCTPOEHHOro kanopudepa u
0 ¢3 21i | ueHTpPoGexHOro BeHTUsITopa

6osbLuei MOLWHOCTU. ITH
KOHCTPYKTUBHbIE 3/IEMEHTbI
) npeaycMOTPEHbl ANns

OOCTVKEHMS BbICTPOro u

3 PEKTNBHOro OCyLLIEHNS MpU

[OCTaTOYHO CIOXKHbIX
YC/IOBUSIX BHELLHEN cpeabl. HarpeBaTebHbIl
3/IEMEHT, HE3HAUMTENBHO YBENNYMBas TeMMNepaTypy
BO3ayxa, cnocobcreyeT b6onee addeKTMBHOMY
MCNapeHu1Io BNarn n3 MaTepranos, HaXoAALWMXCS B
MOMELLEHNM, UM CaMOW KOHCTPYKLMW 3A4aHKS.
YBenmueHue BO3AYLIHOMO MoToKa 3a cyeT 6onee
MOLLHOTO BEHTUASITOPA CIYXXWT 3TOM Xe Lenu,
MOCKOJIbKY MPOUCXOAMNT ObICTpast 3aMeHa CbIporo U
XOJIOAHOrO BO3AyXa, OKPY)KatOLLEro BaXKHbIN
MaTepuan, Cyxum u TensbiM. Takum obpasom,
yBe/IM4eHWe TeMMnepaTypbl BO3Ayxa B COMETaHUM C
60nee 3HeprnyHbLIM NepeMeLLEHNEM BO3AYLLHbIX
Macc (yBennyeHue pacxofa Bo3ayxa) obecneumsaior
6onee 6bicTpoe ocyweHue. s NpocToTbl U
6e30MacHOCTV TPaHCNOPTMPOBKM OCyLUUTENb
CHabXXeH TPaHCMNOPTMPOBOYHLIMU KOMecaMu,
3aLUMTHOW PaMHOW KOHCTPYKLMEN - CTOWKOW. B
ocyluuTene yCTaHOB/EHbl EMKOCTb A1 cbopa
KOHZIeHCaTa U CbEMHbIN BO3AYLWHbIN hUALTP.
Ha nvuesoii naHenu ocywmtenein CD-B 1000/1700
HaX0AATCS KHOMKW yrpaBieHns BCTPOEHHbIX
rMrpoctaTta u TepMocTaTa, obLMiA BbiKSIloYaTes b U1
CBETOBOM MHAMKATOP NPeaesibHoro 3anosiHeHus!
cbopHuka KoHgeHcaTa (cm. n. 1.1.1).
DYHKUYNOHAJIbHbIE OCOBEHHOCTH
CobntoaeHne paboyero avanasoHa ocywwntenei CD-
B 1000/1700 perynupyeTtcs 3n1eKTPOHHbIM 6/10KOM,
(byHKUMS OTTanmBaHUS XapaKTepuayeTcst
yrpaB/ieHWEM MO BPEMEHM C TEMMNepPaTypHON
3aBucumoctbio (n. 1.3.3.2).
B cucTeMe oxnaxkaeHust UCNonb3yoTcst
KanunnspHole Tpybkn 1 6ainacHas cucteMa
oTTamBaHus (n. 1.2.2).
OCHOBHbIE OTANUNSA OT MoAENEN
CD 1100/1800:
- 60MbLIMI pacxod BO3AyXa;
- HarpeBaTeNbHbIM 3/1EMEHT;
- BCTPOEHHble TEPMOCTAT U rUrpocTart.

|
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D335 5
L @J
| P
~ 5 \Lo
Puc.28
CD-B CD-B

TEXHUYECKUE AAHHbIE 1000 | 1700
MNpon3BoanTENLHOCTL nfeyr. 22 40
ocylleHus *
Pabouni1 agnanasoH OTH. % RH 40 - 100
B/IA)KHOCTU
Pabouunii TemMnepaTypH. o°c 3-32
AvanasoH
Pacxoz BO3zyXa m/uac | 1000 | 1000
DnekTponuTaHue B-Ty 220/240 - 50
Cuna Toka npu nosiHom A 6.6 9.0
Harpy3ke (FLC)
O6was notpebnsemas
MOLLHOCTb (BK. Kanopud.) KBT 1.67 2.1
(6e3 kanopudepa) 0.67 1.1
HoMuHanbHas cuna Toka A 10
npeaoxpaHuTens
YpoBeHb LWyMa Ha
paccTosiHum 1M/3 M oT AB(A) | 62/59 | 70/67
YCTaQHOBKM
BbicoTa (H) MM 920 1000
[OnuHa (B) MM 485 485
LLinpuHa (D) MM 435 570
Bec Kr 48 60

* npu 30°C v oTH. BRaxkHocT RH 80%

Pnc.29 paghnk 3aBUCHUMOCTH IPON3BOANTE/IBHOCTH
ocywennss CD-B 1000 or remneparypbl 1
BJIa)KHOCTH BO34yXa

::. 40% /50% 60%/70%80%
- /AN
- S
NI/
15°
o LLZ
RN/ 48R
0 0.25 s 0.75 1.0 n/yac

Pnc.30 Ipaghnk 3aBUCHUMOCTH IPON3BOANTE/IBHOCTH
ocywennss CD-B 1700 or remneparypbl 1
BJIa)KHOCTH BO34yXa
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2.4.0 CDP 20, CDP 30 Pue.32
D
Puc.31 T 50 005C000 T ‘
H
LR 2
000000000 | ||
1 - - b
B
TEXHUYECKUE OAHHDIE | CDP 20 | CDP 30
MNpon3BoanTENLHOCTL nfeyr. 45 74
ocywwenus npu 30°C/80% RH
Pabouni1 AgnanasoH OTH. % RH 40 - 100
Mogenu CDP paspaboTaHbl creumansHo ans BNAXKHOCTH
NMPUMEHEHUS B MOMELLEHNSIX HEBOBbLUMX PaGoumii TemnepaTypHbIil 0C 10 - 36
nslaBaTesIbHbIX 6accel\/l|HOB, MX Tak>Xe MOXXHO AvanasoH
MCNOJSIb30BaTb B MYy3€dX, LEPKBAX, AYLIEBbIX, Pacxoa Bo3gyxa m3/uac 500 | 750
rapaepobax. SnekTponuTaHue B 230 + E
bnarogapst npusnekaTesibHOMY BHELIHEMY BUAY U O6uwas notpebnsemas KBT 1.0 1.7
y3KOW NpocuIbHOCTY kopryca (LUMPUHA ocyLuUTens MOLWHOCTb
- 270 MM) oCyLUUTENN 3TOM MOAENN NAeaNIbHO YpOBeHb LyMa Ha paccTosiHUM
NoAXOAST ANS YCTaHOBKM OKOJO CTeHbl. Kpome 1M/3 M OT yCTaHOBKM AB(A) | 52/50 | 53/51
HaMosIbHOrO BO3MOXEH TakXKe HACTEHHBI MOHTaX Bbicota (H) MM 700 700
OCYLLMTENS C MOMOLLbIO MOCTAB/ISIEMbIX Lnuka (B) mm_| 1008 | 1492
KPOHLLTEIIHOB. LLnpuHa (D) MM 270 270
KoHTaKTHble rHe3aa Anst NOAKIYEHNUS K UCTOYHUKY Bec < 50 80
MUTaHUA U TUrPOCTATY BbINOJSIHEHbI B K/IEMMHOM Pnc.33 Ipagpnk 3aBucHmMocTn
KOpOGKE C MPaBoii CTOPOHbI YCTaHOBKM. npousBognTesIbHocTH ocyweHnss CDP 20 or
TeMneparypbi M BJIaXKHOCTH BO34yXa
KoMHaTHBbI BO3AyX NOCTYNaeT B OCYLUMTENb YEpEs ‘T wox sor bo% 70% 80%
BO34YX03a60PHYI0 PELLETKY B HUXKHEN YacTu o I SR A
NULEBOW NaHENN OCyLUUTENS 1 NoAaeTcs B Lo / ! Z !
MOMeLLiEHNE Yepe3 BO3AYXOPaCTPeaeUTENbHYIO %0 | / YA / / ‘
PELLETKY CBEPXY. s —t L1
Kopnyc ocywutens CDP nsrotoefneH uns 20 ' / | // / / '
OLIMHKOBAHHOM NIUCTOBOW CTaNIM C yAAPONpPOYHbIM ///// .
3MasIeBbIM MOKPbITUEM ropsvero obxwura. 15 L -
' ! !
C npaBoii CTOPOHbLI BHW3Y YCTAHOBKM HaxoaUTCS 10 [ / / // :
COEANHNTENbHBIN APEHAXHbIA NaTpybok. B 1 [G{/Z PRy —
KayecTBe anbTepHaTUBHbIX BapUaHTOB CoT T T T nae
MpeaiaraeTcs ero pacronoxeHue cnesa Bausy unu | Pnc.34 Ipagpnk 3asncnmoctm
c3ann. NpPOH3BOANTENILHOCTH ocyLlueHHs1 CDP 30 or
Ocywwurenb CDP 20 ocHauieH asymsi, a CDP 30 - TEeMMEpPaTypbl N B/1a)XKHOCTH BO3AyXa
TpeMsi BEHTUNATOpPaMu, Kak onmcaHo B n. 1.1.1.
B cucremy OXNI@XAEHNS BXOAAT ;53 vom 0% 0% 70% 0%
TEPMOPEryINPYIOLLMIA BEHTWSb U NMacCUBHasi ;
cuctema otTamBanms (M. 1.2.1). 201 /_~/Z%% [
i
[ns obenx Mozeneit npeaycMOTPEHO MOJTHOCTHIO :' ‘
aBTOMaTM3MPOBaHHOE (hYHKLIMOHMPOBAHME C
3/1IEKTPOHHBIM yrpaBfieHneM. Mpyu HeobxoaMMOoCTH A A
ABTOMATWMYECKOro BHELLHErO YrpaB/ieHus C
NOAAEP>XAHNEM MOCTOSIHHOMO YPOBHS B/TaXXHOCTU
OCyLUMTESTb MOXHO MOAKIIIOYATE K BHELLHEMY
OTAENbHO YCTaHaB/IMBAEMOMY TMIPOCTaTy C LENbIO
ynpasnenus 12 B (n.1.3.2).
1.5 2.0 nfvac
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2.4.1 CD 40, CD 50

Pnc.35

Mopo6bHo mopensim CDP,
ocywwutenu CD 40 n CD
50 npeaHasHaueHbl
cneumanbHo ans
NCMoNb30BaHUS Kak B
YacTHbIX, TaK U B
HebonbLUNX
KOMMepYeCKnx
NnoMelLLeHMsIX
niaBaTesbHbIX
6acceliHoB. Ho B oTnnume ot ocylumtenein CDP atn
arperatbl MPUMEHSIOTCS A1 YCTAaHOBKK B
OTAeNbHbIX paboumnx 3anax, rae K H1UM
NMOACOEAMHSAIOTCS NMPUTOYHBIN U BbITSXKHOM
BO3JyX0BOZbl, HEMOCPeACTBEHHO 0b6CyXMnBatowme
rnomeLleHve nnaBaTenbHoro 6acceiHa. Ans
yBeNNYEHMsl pacxoda Bo3ayxa U KOMMNeHcaumm
noTepb NafeHusl AaBNEHNS NPU MPOXOXAEHUN
BO3AYLUHOro NOTOKa No kaHany moaenu CD 40/50
OCHALLEHbl MOLLHbIM LIEHTPOBEXHbBIM BEHTUISITOPOM.
Mo cpaBHeHuto ¢ Moaenbio CDP ycraHoBkn CD 40/50
obnagaloT ropaszio 6onbluei
Npou3BOANTENBHOCTbLIO. ECcnn TpebyeTcs
obecneyeHne HarpeBa Bo3ayxa, OCyLIMTENN AaHHOW
MOZESIM MOryT OCHALLATLCS BOASHBIM KanopudepoM.
B kauecTBe AOMOHUTENBHON OMUMKU B OCYLUUTENb
MO>XHO BCTpavBaTb BOAOOXNAXAAEMBIIA
KoHAeHcaTop. Takasi KOHCTPYKUMS OCyLuImnTens
9KOHOMMYECKM BbIrogHa B TeX Clyvasix, Koraa Het
HeobXx0AMMOCTM B Harpeee BO3ayxa, NO3TOMYy
N36bITOYHYIO TEMOBYIO 3HEPrUIo, 06pasyloLLytocs B
rnpoLecce OCyLIeHUs], UCMONb3YIOT A1 NoAorpesa
BOAbl B 6acceliHe UM NpeaBapUTENIbHOrO Harpesa
BOAbl, NpeaHa3HauYeHHOW A 6bITOBbLIX HYXA.
Ocywwutenn CD 40 n CD 50 nsrotaenmsatoTcs ns
OLIMHKOBAHHOMN JINCTOBOW CTa/n C 3MasieBblM
MoKpbITEM. Hapy)XHble naHenun, NoABep)XeHHble
B/MSIHUIO X/TOPMPOBAHHOMO BO34yXa, MMEKT
MOPOLLUKOBOE MOKPbITUE C BLICOKOW CTEMEHbIO
YCTOMYMBOCTU K AEWCTBUIO KOPPO3uK. U3HYTpK
MaHenM cHabXeHbl 3BYKO- U BNarousonsuuen.
MHcnekumoHHble ABepubl 060pyA0BaHbl pyYkaMu u
6bicTpopasbeMHbiMK ukcatopamu. CD 40, CD 50
npeaHasHayeHbl 415 HanosbHOro MOHTaXa C
BO3MOXXHOCTbIO MCMO/b30BaHNSI MOHTaXXHOMO
OCHOBaHMS1, MOCTABNSEMOrO MO OTAENbHOMY 3aKasy.
Ocywutenb CD 40 MOXHO TakXXe HaBeLMBaTb Ha
CTeHy Npwv MOMOLLM OMNUMOHANIbHOro KOMMJIEKTa
HaCTEHHbIX KpOHLITENHOB. O6e Moaenn ocywmTenei
OcCHawaTcs HUNbTPOM, YCTAHOB/EHHBIM B
BbIHMMaloLLecst pame. KpoMe Toro, MMeeTcst
BO3MOXXHOCTb MOACOEANHEHNS CBEPXY OCYLUMTEeNs
BO3AyX0BO/la Nojiaum ceexkero Bosayxa (10 - 15 %
oT obLyero pacxoga).

Bnok ynpaBneHus, BKIOYAOLLMIA KOHTAKTOPbI U
pene neperpy3ok, NoCTaBAseTcs oTaenbHo (M.
1.3.3). Ans noaknoveHnst K HeMy MOXeT
npeaycMaTpuBaTbCS CneumnanbHO NpeaHasHaueHHbIN
rurpocrart.

Puc.36

TEXHUYECKME OAHHBIE | cp 40 | cD 50
MNpon3soanTENLHOCTL nfeyr. 90 160
ocywwenus npu 30°C/80% RH

Pabouni1 agnanasoH OTH. % RH 40 - 100
B/1IQXKHOCTM

Pabounit TeMnepaTypHbIi °c 20-38
AvanasoH

Pacxo/l BO3/lyXa w’/uac | 1500 | 2500
SneKTponuTaHue B 3x400 + E
MoTpebnsieMasi MOLWHOCTb KBT 1.8 2.9
(20° C/60% oTH. BN1. RH)

MOLIHOCTb BOASIHOIO KBT 7.9/ 15.1/
kanopudepa, 1 psa./2 psa. * 14.0 26.2
MolLLHOCTb BOAOOX/IXKAAEMOro kBT 1.45 2.2
KOHAEeHcaTopa **
YpoBeHb LiyMa Ha pacCTOSAHUU 68 72
1M/3 M OT YCTaHOBKM aB(A)

BbicoTa (H) MM 650 835
OnuHa (B) MM 1150 | 1250
LupuHa (D) MM 650 835
Bec Kr 120 150

* TemnepaTypa: Bxof./BbixoA. Boabl 90/70° C, Bo3pyxa 32°C
** TemnepaTypa: B koHaeHcaTope 45° C, soabl 25°C

Pnc.37 pachuk 3aBucnmocrm
Npon3BoagNTESIbHOCTYH ocyLuerHnss CD 40 or
TEeMIEpPaTypbl! M BJIaXKHOCTH BO3A4yXa
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Puc.38 lpagpnk 3aBncumocrn
NpPOH3BOANTE/IBHOCTH ocyLieHNs1 CD 50 or
TeMIIepaTypbl M BJIAXKHOCTH Bo3gyXa
: i t
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2.5.0 CDE 3000

Pnc.39

= =

Ocywwutens CDE 3000 oTnnyaeTcs BbICOKUM
pacxooM BO3AyXa M HanmumeM anekTpokanopudepa
A5 AOMNOSTHUTENBHOrO HarpeBa Bo3ayxa. Tu
0CcobeHHOCTM AenatoT ocywmnTens Hanbonee
noaxoAswWmMM ans Tex obnacTteit NpUMeHeHus, rae
TpebyeTcs B NEepBYIO ovepeab yaaneHue Bnaru n3
NpOCYLUMBaEMbIX MaTepVasnoB, HaNpuMep, Npu
CyLLKE OAEXAbl, KOBPOBbIX M3Aenunii, 060pyaoBaHMS
nT.m.

3a cyeT XOpoLLEeN LUMPKYNSUMM BO3AyXa,
CO37aBaEMON OCyLLUMTENEM, KaueCTBO OAeXAbl nocne
MPOCYLLUKN HE YXYALAEeTCs, TaK Kak yCrioBus
OCYLLEHWNS CXOAHBI C YCNIOBUSIMW OTKPbITOrO
BO3AYLUHOro NpPOCTPaHCTBaA.

Hanbonbluasi npon3BoaMTENbHOCTE AOCTUIAETCS Npy
26°C, HO OHa AOCTaTOYHO BbICOKA B paMKax BCero
paboyero TemMnepaTypHOro avanasoHa.

3abop BO3a4yxa OCYLLECTBISETCS B BEPXHEW YacTu
NMLIEBOI CTOPOHbI OCYLLUTENS. 3@ PELLETKOM
YCTaHOBJ/IEH CbEMHbIN BO3AYLIHbIN DUNLTP.

MaHenb ynpaBneHusi, Ha KOTOPOM MOMELLEHbI
WHCTPYKLMM NS NOMb30BaTeNsl, COAEPXUT
BbIK/OYATENIN-PErYNATOPbI BEHTU/ISITOPA U
rMrpocTaTa, a TakXKe CBETOBbIE MHANKATOPI
(DYHKLUMOHMPOBaHMS ¥ BO3HUKHOBEHMS
HencnpaBHOCTEN.

OcyLUeHHbIN Tennbl BO3AyX NOAAETCS B MOMELLEHNE
yepes BO34yXOpacrnpeaesMTeNbHYH peLleTKy C
NTMLIEBOM CTOPOHbI OCYLLUTENS B HUXKHEW €ro YacTu.
OcywmTenb MOXET NOCTABSTLCS C ONOPHbIMMI
CTOMKaMK, Kak NnokasaHo Ha Puc. 39, yTo ynydwaer
pacrpefeneHve BbIXOASLEro Bo3ayxa U obneryaet

ynCTKY arperaTa. MNaTpy6ok ans noacoeanHeHUs
[peHa)xHoro TpybonpoBoaa pacronaraercst
[I0CTaTOYHO BbICOKO C HOKOBOWM CTOPOHbI arperara.
TaM ke HaxoasaTCcsl CoeaAMHUTENbHbIE BbIBOAbI ANS
NOAKMOYEHNS K UCTOUHUKY 3N1EKTPONUTaHUS U
NoACcoeAMHEHMSI OTAENbHO YCTaHAB/IMBAEMOr 0
rmrpoctaTta. KneMMHble BbiBOAbI 3aKpbIBAOTCS
crneumanbHON KPbILLKOM.

MpUHUMN YHKLUMOHUPOBaHWUS BEHTUNSITOPA ONUCaH
Bn.1.1.1.

KOHTYp oxnaxkaeHus BKIOYaeT
TEPMOPEryIMPYIOLWNIA BEHTUTb U CUCTEMY

NacCMBHOIO
oTTamsaHus (.
1.2.1). Ncnonb3yemas
cucreMa ynpasfieHns
paccMOTpeHa B
KOHLe n. 1.3.3.3.
Puc.40
TEXHUWYECKUE OAHHbIE CDE 3000
Mpon3BoANUTENBHOCTb nfey. 96
ocyleHus *
Pabounii ananasoH OTH. % RH 40 - 100
B12KHOCTM
Pabounii TemnepaTypHbiit o°c 10-35
AnanasoH
Pacxon Bo3ayxa M3/uac 2500
DneKkTponuTaHue B-®-I'y | 380/415 -3 -50
Makc. cuia Toka A 9.1
Obwas KBT 5.5
notpebnsiemMast MOWHOCTL**
MowHoCTb, NoTpebnseMas Ha KBT 1.8
OCylUeHne
HOMUWH. TOK npeaoxpaHuTens A 10
YpoBeHb LWyMa Ha paccTosHUU 67/63
1M/3 M OT YCTaHOBKM AB(A)
BbicoTa, 6e3 onop. croek (H) MM 910/1225
[OnvHa (B) MM 610
LnpuHa (D) MM 610
Bec Kr 86

* npu 30°C/80% RH

** BroYas HaFPEBaTEHbeIVI 21eMeHT

Puc 41 lNpaghnk 3aBucumocrm
NpOoH3BOANTENIBHOCTH ocyLlueHnss CDE 3000 ot
TEeMIIEPaTypbl M BJIAXKHOCTH Bo34yXa
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2.6.0 CDS 3000 - CDS 6000 - CDS 12000

Pnc.42

Ocywwutenn mogenu CDS aBnsoTCAS KOMMAKTHBIMU
CTauMoOHapHLIMK YCTaHOBKaMK1, npeaHasHayeHHbIMN
NS UCMONb30BaHMS B 60/bLUMX NMOMELLEHMSIX.
O6bI4HO arperaT yCTaHaB/IMBAOT HEMNOCPEACTBEHHO
B TOM MOMeELLeHNKN, KOTOPOE MOANEXUT OCYLLEHWUIO,
HO TaKXe CyLLeCTBYEeT BO3MOXHOCTb NoACOeANHEHMUS
CUCTEMbI BO3lyXOBOAOB C A0MYCTMMbIM NageHNeM
faBneHus B Hel 80 Ma.

Pnc.43 Pacriosio)xeHne BbIXO4HOro OTBEPCTHS]
BO34yXa C BEPXHEH CTOPOHbBI OCYLUNTEST

A B C D
CDS 3000 260 225 165 115
CDS 6000 285 325 195 120
CDS 12000 280 320 200 185

KnemMMbl CMIOBOro NUTaHUS HaxoaaTcs Ha
KOHTaKTHOW konoake B 6510ke ynpaBnenus. Ons
NOAK/THOYEHNS K KOHTAKTHOM KONOAKE CU/TOBOM
kabenb 1 NpoBOA rurpocTata NponyckalTcs yepes
kabenbHble MydTbl Ha COEANHUTENBHOM MIaHKe.
CoeanHnTENbHYIO0 NIAHKY MOXHO pacnonaraTb B
COOTBETCTBUM C TpebOBaHNAMM 3aKa3uMnKa C NpaBoW
WM C NNEBOIN CTOPOHbI arperaTta. Ha aToit e nnaHke
TaKKe HaxoaMTCA ApeHa)KHoe OTBepPCTHe.

Bce ocywuTenu CDS nocTaBnstoTcs ¢ BO3AYLHbIMA
unbTpammn 3abopHoro Bo3ayxa ( y Moaenei

CDS 6000 1 CDS 12000 cdwmnbTpbl yCTaHaBAMBaOTCA
C TPeX CTOPOH). DTO rapaHTUpYeT 3alunTy
TENI006MEHHNKOB KOHTYpa OXJ1IaXXAEHMS Mpu
MCMOMb30BaHNM OCYLUUTENS B 3arpsi3HEHHOW cpege.
OcywwuTtenn CDS ocHawaoTcs ABYMSI
BeHTUNaTopamu (n.1.1.2) n uMeloT cucremy
OXJTAXXAEHUS C TEPMOPEry/IMPYIOLLMM BEHTUIEM U
MPUHUMNOM OTTaMBaHUS rOpsiuMM rasoM xnagareHTta

(1.2.3). ®yHKUMS OTTanBaHUS XxapaKTepusyeTcs
TemnepaTypHbIM yrpaB/ieHUeM.

Mo cneunansHoMy 3akasy ocywutenu CDS moryT
o6opynoBaTbCsl BO3ayXopacnpeaenuTenbHbiM
OrOJI0BKOM C perynmpyembiMu >Kasno3u.
BozayxopacnpeaenutenbHbli OrofoBoOK
NCMosIb3yeTCs Npyu OTCYTCTBMU He0bXoAMMOCTH
noacoeanHeHUsa BO3lyXOBOAOB U YCTaHaBNMBAETCA
HaBepxy ocywwmnTens ana obecneyeHns yny4dweHHoro
pacripegeneHus Bo3gyxa.

[na nononHWTENbHOro Harpeea NoAaBaeMoro B
MoMeLLieHMe BO3ayXa B BO3AyxXopacnpeaenuTesbHblii
OrofIoBOK MOXXHO BCTpamBaTb kanopudep
MOLLHOCTbIO 7.2 KBT.

Puc.44 BozgyxopacnpegenintesbHbli
OroJ/ioBoK

—————G———g,

E=8
- 8

F G
CDS 3000 180 590
CDS 6000 260 690
CDS 12000 340 810

Pnc.45 FabapntHeie pazMepbl OCYyLLINTENS
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MOJAENDb CDS 3000 CDS 6000 CDS 12000
EEB/C Kanopmd)epOM bes k. | CK. | bes k. | CK. bes k. | Ck. | be3s k. | Ck. bes k. | CK. | bes k. | CK.
Pabounit ananasoH % RH 30-100 30 - 100 30 - 100
OTHOCUT. BI@KHOCTU
Pabounil TemnepaTypH. e 5-32 5-32 5-32
AManasoH
Pacxop Bo3ayxa M’/uac 1600 1900 3000
Mpon3BOAMTENILHOCTb nfcyt. 132 174 324
ocyweHus *
SnekTponuTaHune B-®-Tu| 3-380- 3-220- 3-380- 3-220- 3-380 - 3-220-
50 50 50 50 50 50
3-420 - 3-420 - 3-420 -
50 50 50
Cvna ToKa npw NoHoM A 45 | 155 9.5 2844 | 6.7 |17.7]15.1|34.0|10.4|21.4|24.9 | 43.8
Harpy3ke (FLC)
Obuwas notpebnsemas KBT 28 |10.0| 2.8 |10.0| 4.2 |114| 4.2 |114]| 6.5 [13.7| 6.5 | 13.7
MOLLIHOCTb
HoMWHanbHbIN TOK A 10 16 16 | 35 16 | 25 | 25 35 { 25 | 35 50 [ 50
npeaoxpaHuTens
YpoBeHb LiyMa Ha 55/52 59/55 55/53
paccTosiHm 1M/3 M AB(A)
BbicoTa (H) MM 1400 1750 2020
OrnvHa (B) MM 710 810 930
LunpuHa (D) MM 710 810 930
Bec Kr 148 201 317

* npu 30°C/80% RH

Pnc.46 lNpaghmk 3aBucumocrm
nponsBoanTesIbHOCTH ocywerns CDS 3000 ot
TEMEPaTypbl M BJIAXKHOCTH BO34yXa
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3. OBJIACTU NPUMEHEHNA U
noabsoP
3.0 OBJIACTU NPUMEHEHHMA

HeBo3MOXHO nepeuncnnTb abcontoTHO Bce obnacTw,
roe MoryT NpuUMeHsiTbea ocylwutenn Dantherm,
MOCKOJIbKY C KaXXAbIM AHEM BbISIBMAIOTCS BCE HOBbIE
1 HOBbIE MEPCNEKTMBLI UX UCMOJIb30BaHUS ,
[OKa3blBaloLWMe HEOCTIOPUMbIE MPEMMYLLECTBA 3TOrO
obopyaoBaHus.
Haun6onee pacnpocTpaHeHHbIMM 06bEKTaMM,
roe yctaHaBnvBatoTcst ocylwmtenu Dantherm,
ABNAIOTCS Creaytowme:
ApXxuBbl
My3seu
JTabopaTtopuum
3ooMarasuHel
Cyna, noctaBneHHble B 40K
HacocHble CTaHUMM rMOPOTEXHUYECKUX U
BOJOXO03SIMCTBEHHBIX COOPY>XEHWIA
MpoM3BOACTBEHHbIE TEXHOSIOMMYECKUE LIEXA
e [paXxgaHCKME M BOEHHble CKMafbl
HEMPUKOCHOBEHHBIX 3anacoB
o T[loMelleHnst Ansi TEXHONOMMYECKON CYLLIKK
APEBECUHbI
e 3paHus, noanexalune npocyLke
e [lnaBaTenbHble 6acceiiHsbl
n ap.

BaxxHeillune 06/1acTM NPUMEHEHUs OCyLLUTENE
MOXHO KnaccuduumpoBaTb MO HANMUMIO 0BLLMX
XapaKTePHbIX MPU3HAKOB, HanpuMMep, N0 UCTOYHUKY
BO3HWKHOBEHNS Bfaru:

OcyweHne Bo3ayXa B NMOMELLEHUM

Cyxoe xpaHeHue

MpocyLwka

Cywka apeBecuHbI

TexHonornyeckas cyluka

OcyweHue B nNnaBaTenbHbIX H6acceiHax

[Janee kaxxgas u3 aTuX obnacrei 6yaer
paccMaTpuBaTbCsl MOAPO6HO.

3.0.1 OrpaHuyeHust N0 NPUMEHEHUIo
HecMoTps Ha WMpOKME BO3MOXHOCTU
UCNonb30BaHUsA ocywmTeneit Dantherm B cambix
PasfNYHbIX CUTYaumsX, CyLlecTByeT [ABa OCHOBHbIX
TpeboBaHuMsl, KOTOpbIE AO/MKHbI 0653aTENbHO
cobnoaaTbCa Npu UX NPUMEHEHUN :

1. OcyweHne AoMKHO NPOUCXOANTb B 3aKPbITbIX
NoMeLLeHnsX.

2. TemnepaTypa B NOMeLLEeHUM [OSDKHA
COOTBETCTBOBaTb paboyemy TemnepaTypHOMY
[nana3soHy KOHKPETHOro OCyluuTens.

MoBEpXHOCTW MCnapuTens U KoOHAeHcaTopa MMeroT
cneumnanbHyto 06paboTky, 3alMLLaoLLyo OT
BO3LENCTBMS arpeccuBHbIX Cped TOSIbKO B TOM
cryyae, ecnv  KOHUEHTpauusi peareHToB B BO3ayXe
[OCTaTOYHO HU3Kas (HanpuMep, Npu BO3AENCTBUM
X/TOPUPOBAHHOMO BO34yXa B NOMELLEHNAX
6acceiHoB).

Ecnu xe npeanonaraercs, 4to ocywmTens 6yaet
paboTaTb B BO3AYLIHOW Cpefie C BbICOKUM
COAEPXAHWEM arpPecCUBHBIX BELLECTB, TO
0653aTeNbHO A0MKHa 6bITh NpeaycMOTpeHa
JIONONTHUTESIbHAs aHTUKOPPO3MOHHAA 3alluTa.
MosToMy nepep 3aka3oM 060pyAoBaHUSA
HeobXoAMMO TOYHO YCTaHOBUTbL pabouune ycnoBusl, B
KOTOpbIX 6yAeT PyHKLUMOHMPOBATb OCYLIMTENb, U
YKa3aTb TpebyeMyto CTeneHb 3alluThbl.

3.1 NPUHLUMN NOABOPA

Moabop ocywmTens NpakTMYeCkn He NpeacTaBnser
TpyaHocTel. Ucnonb3ys rpadmk 3aBUCMOCTY
NPOM3BOAMTENBHOCTM OCYLUEHMSI OT MapaMeTpoB
BO3ayXa, MOXXHO NoaobpaTb OAUH UM HECKOJIbKO
ocywmTeneit, NpousBoANTENbHOCTb KOTOPbIX B
cymme 6yaeT CooTBETCTBOBaTb TPeGYEMOWN Harpyske.
TeM He MeHee, AOCTaTOUHO C/TOXKHBIM SBISIETCA
pacyeT AenCTBUTENbHOW Tpebyemoit
NPOM3BOAMTENBHOCTU OCYLUEHMS, TaK KaK
HekoTopble (DaKTOpPbI, BAMSIOLIME HA HEe, OYEeHb
TPYAHO y4ecTb npu pacyeTe. OgHUM 13
TPYAHOYYUTbIBAEMbIX (PAKTOPOB MOXET 6bITb
MHMNBbTPaUMA BO34yxa Yepes LWenm n Hebonblune
OTBEPCTUS, KOTOpas 3aBUCUT OT
BO34YXOHEMPOHULIAEMOCTN MOMELLEHMSI U ero
pacrnonioXxeHust. B HEKOTOPBIX CyYasx NO6OYHBIM
(DaKTOpOM ABNSETCS MCMAPEHWE Brarm U3 Kakux-
nnbo maTepmanos. M03TOMy MOXET BO3HUKHYTb
HeobXx0ANMOCTb y4eTa MHTEHCUBHOCTYU
npeanonaraeMoro UcnapeHust, kotopoe 6yaer uMeTb
MEeCTO NpM 3aiaHHbIX TEMNEPATYpe W BAAXXHOCTU.
OCHOBHbIMM MapaMeTpaMm, y4UTbIBAEMbIMU MpK
pacyeTe HeobXoaMMON MPOU3BOAUTENBHOCTM
OCYLLEHMS1, SIBNISIOTCS Ceayowme:
e TemnepaTypa u BNaXHOCTb MPUTOYHOrO BO3AyXa
e KpaTHoCTb BO34yx006MeHa (eCTeCTBEHHOro M
NPVHYANTENBHOIO )
e 0O6beM nomelleHus
e TpebyeMble NapaMeTpbl BO3AYLIHOM cpeabl B
MoMeLLEHNM
e BnaXHOCTb XpaHALWMXCA B NMOMELLEHNM
MaTepuanoB WM BAAXHOCTb KOHCTPYKTUBHBIX
3/IEMEHTOB 3aHUS
o [1pofOMKUTENBHOCTD MPOLIECCa OCYLIEHUS
3.1.1 HomorpaMMa COCTOSIHUSAI BJTAYKHOIO

Bo3Ayxa

(h,x-Homorpamma) Cm. Puc. 49

Mpu noabope ocywnTenen UHOrAa BO3HUKAET
HeobxoAnMOCTb MCMoNb30BaHMs h,X-HOMOrpaMMsl .
Mo Hel MOXHO onpeaenvTb HEKOTOpbIE
cneumanbHble Gusnyeckue BEINYMHBI,
XapaKTepusyioLime COCTOSIHWUE BIAaXKHOMO BO3A4yXa,
HanpuMep, Takue Kak ero TennocoaepxaHue
(sHTanbnuo) - h, BNarocoagepxxaHue -x u ap., B
3aBUCUMOCTM OT TEMMepPaTypbl Y OTHOCUTENbHOM
BNAXXHOCTW.
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OCHOBHbIe NnoKa3saTesiu HOMOrpaMMmbl
COCTOSIHMA BJ1AXXHOIo Bo3ayxa:

OTHOCHTE/IbHAasA BJIaXKHOCTb "p" -
M306pa>|<eHa Ha HOMOrpaMmMme B BUAE KPUBbLIX.
KonunuectseHHO onpenendaeTca Kak npoueHTHoe
COOTHOLLEHNE MapunanbHOro aaBneHnda BoAsAHbIX
napoB, COAEPXalUMXCS B BO3AYXE, K NapumanbHOMy
OaBIEHUIO BOAAHbBIX NMapoOB HaCbIWEHHOro ra3a.

Temneparypa Bo3gyxa s °C - yka3biBaeTcs Ha
BEPTUKAJIbHOM OCK CeBa.

lnorHocTe Bosayxa (yAesbHbIH BEC) B
Kr/M> - yKa3blBaeTCst Ha BEPTUKANbHOM OCK NeBee
TeMnepaTypbl Bo3ayxa.

Tennocogepxarune (3Hranbnms) "h"e
K[K/Kr cyxoro rasa - nsobpaxxeHa Ha HOMOrpamme B
BUAE AMAroHanbHbIX JIMHWIM, PacrofioXXeHHbIX Moz
KPMBOI OTHOCUTENBHOM BRaxkHoCTV ¢ = 100%. ( h -
0603HaueHMe 3HTaNbNUK MO MeXAyHapOAHOM
cucteme SI)

BrnarocopgepixaHme "x"B r/xr - KONMYECTBO B
rpaMMax Bnaru B CMecu, NpuxoasLiencs Ha 1 kr
cyxoro ra3sa (Bo3gyxa). CnegoBaTenbHO, No
OTHOLLEHUIO K BIAXKHOMY BO34YyXY:

X = /(1 + X)Kr BAaXXHOro Bo3ayxa

MapynasibHoe gaB/ieHne BoOgsIHbIX NapoB
B BO3Ayxe B M6ap yKa3blBAETCA Ha HOMOTPaMME Ha
BEPTMKANIbHON OCK CripaBa BHU3Y.

[N BbIUMCIIEHUS NMAPLMANBHOrO AABNIEHNS HYXHO
HaliTK Ha HOMOrpaMMe TOYKY NepeceyeHnst TMHUA
OTHOCUTESIbHOW BNIAXHOCTM U TEMMEPATYPbI NpK
JaHHbIX YCIIOBUSAX, OT HEE NMPOBECTU BHU3
BEPTMKAJIbHYIO NPSMYIO [10 NEPECEUEHMS C
ANAroHasnbHOW NIMHUEN HOMOrpaMMbl U OT
MoJTyYEHHOW TOUKM NPOBECTU BNPaBo
rOpVU30HTAsIbHYIO MPAMYIO A0 LIKa/bl NApLManbHOro
JaBNEHMS.

3.2 OCYLUEHME BO31YXA B
NMOMELLEHUA

3.2.0 O6wasn nHpopmaums

OcylueHne Bo3ayxa B NOMELLEHUN NpeacTaBnsieT
coboii HenpepbIBHbIMA NPOLIECC, KOTOPbIA COCTOUT U3
[IBYX 3TaroB:

1. YMeHblLEHNE BNAXXHOCTU B MOMELLEHNN.

2. MNoanepykaHue BNAXXHOCTU Ha 3alaHHOM YPOBHE.

Kak npaBuno, B NoMeLleHMN Bceraa B 6onbLuein nnm
MEHbLLEN CTENEHN NPOUCXOANUT BO3AYX006MEH, T.€.
NPOHMKHOBEHME BO34yXa CHapYy>Xu 1 yTeuka ero
U3HYTpY (MHDUIbTPaUMs Bo3ayxa). Takum obpasom,
3TOT npouecc Bcerga byaet cnocobcrtBoBaTh
YBENYEHMIO BNAXKHOCTW BO34yXa B MOMELLEHUN.

KpoMe Toro, B CaMOM MOMELLEHUN MOTYT BbITh Takue
YCNOBMS1, KOrAa BOAsiHbIE Mapbl FEHEPUPYIOTCS B
CaMOM MOMELLEHUN NPU UCMAPEHUN BNArn U3 CbipbIX
MaTepu1asnoB, C MOBEPXHOCTM BOAbI U T.4.
CnenoBaTesnibHO, MPOLIECC OCYLIEHNS AOHKEH ObITh
TakuM, UTOObl U3NULLHEE KOIMYECTBO BOASHbIX
MapoB yAansnocb M3 Bo3ayxa C TOM Xe CKOPOCTbIO, C
KakoW 3TV napbl HAChILLAOT BO3AYX, NMPUYEM
HE3aBUCMMO OT UCTOYHMKA UCNAapeHns Bnaru.

Hanbonee pacnpocrpaHeHHbIe 06 bEKTbI

NPHUMEHEHNS:

e 300MarasuHsol

(] BO,CI,OXO3$I171CTBEHHbIe N rmnapoTeXHNYECKNE
COOpY>XeHus

e HacocHble cTaHumu

(] npOMBBOﬂCTBEHHbIe Lexa C MOBbILLIEHHOM
BNa>XHOCTbIO

¢ [naBaTenbHble 6accenHbl

Cﬂellﬂaﬂbﬁble o6beKTsh/ NMpHMEHEHHNS
e B nonbix cBapHbIX KOHCTPYKLMSIX MOCTOB 4151

3alMTbl UX OT KOPPO3UMK.
Puc. 50

e B cynoBbIx NOMELLEHMSX BO U36EXaHME

KOHAEHCALMM NapoB Bflarn U3-3a 3HauMTENbHOIO
PaCXOXXAEHMS TEMMEPATYPbI U BMAXKHOCTU MeXay
BepXxHen (NoaBEep>XEHHONM 3HAUUTESTbHBIM
KoniebaHUsM napaMeTpoB BO34yXa B TeYEHME
CYTOK) M HUDKHEN YacTsIMU CyaHa.
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Puc. 49 HomorpaMMma COCTOSIHMUSI BJIa)yKHOIO BO34yXa
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3.2.1 Nop6op o6opyaoBaHua ans
OCyLUEeHMA BO3AyXa B NOMELLEHUMH
3.2.1.1 lepmernyHasa kamepa
MpeanonoXxmM, YTO HYXKHO OCYLUNTb BO34yX B
MOJSIHOCTbIO FEPMETUYHON KaMepe, B KOTOPOW
WCKOYEHbI N0ObIE NCTOYHUKN ncnapeHnsa Bnaru
NN NPUTOKA BO3AyXa CHaPYXMW.

Npumep:
Puc. 51

l"C . 50%

74 H8 rikr

O6beM kamepbl,

a crnegoBaTesibHO, 06beM
BO3/lyXa B HeW:
HauvanbHble ycnosus: 20°C, 80 % OTH.BA.
3afaHHble yCnoBus: 20°C, 50 % OTH.BA.
Wcnonb3ys h,x-HOMOrpammy, HaxoAuM BeNMYUHbI
B/lAarocoAepXxaHnsa Bo3ayxa nNpu HayanbHbIX U
3aflaHHbIX YCNOBUAX:

Xuau, = 11.8 r/kr

Xsap, = 7.4 T/kr

1000 m?

TakuM obpasoM, ans obecneyeHns 3aaaHHbIX
YCMOBUI BNArocoaepaHne A0/MKHO 6biTb
YMEHBLUEHO Ha BE/IMUUHY AX.

AX=11.8-7.4 =44 r/kr

o HoMoOrpaMme HaxoauM. YTo y.qeanbM BeC
3

Bo3ayxa npn 20°C n 80 % oTH.BN. paBeH 1.2 kr/m>.

Bec Bo3ayxa B noMelleHnn o6bemom 1000 m>:
1000 x 1.2 = 1200 «r

OTciofa, KONMMYECTBO BOASHbIX NapoB, KOTopble
HY>XHO yAanuTb M3 BO3AyXa ANs [OCTUXEHUS
3a/JaHHOW OTHOCUTESNbHOM BNAXXHOCTU 50%:
1200 kr x 4.4 r/kr = 5280 r ~ 5.3 nutpa

Tenepb Hy>kHO NoAO6paTh OCYLWMTENb, KOTOPbIN
BbINOAHMA 6bl 3Ty paboTy 3a Tpebyemblii nepunoa
BpEMEHM.

[ns pacyeTa NpuMeM yCpeaHeHHbIe napameTpbl
BO3AyLHOM cpeapl: 20°C, 65 % OTH.B.

Mpw 3TMX ycnosusix ocywmtens Mmogeny CD 1800
pa3BuBaET NPON3BOANTENBHOCTb OCYLLEHNS

0.95 n/uac, cnegoBaTenbHO, 3alaHHAs BNa)XHOCTb
BO3ayxa byaeT JOCTUIHYTa B TeYeHue:
5.3:0.95 =~ 6 yacos

Ecnu xe ponyctum 6onee AnuTENbHLIN Nepuoa
BpEMEHM A1l AOCTVMXKEHUS 3afiaHHbIX YCIOBUN,
Hanpumep, 24 Yaca, Toraa Heobxoammas
NPOU3BOANTENBHOCTb OCYLLIEHWNSI COCTABUT:

5.3:24 =0.22 n/uac

Mo rpacvmKy Npom3BoAMTENBHOCTU OCYLUEHUS
HaxoamM, YTO AN AOCTUXKEHWUS 3aflaHHbIX YCNOBUM
noaxoauT ocylmTenb moaenu CD 500 (13 pacuyeta
yCpeAHEHHbIX NapaMeTpoB BO3AyLLHON cpeabl 20°C,
65 % OTH.BI.)

3.2.1.2 3gqaHmne ¢ Hasinynem
BO34yxoobmeHa

34aHve C HanmumeM Bo3ayxoobMeHa MOXXHO 6biio
6bl paccMaTpMBaThb, Kak repMETUYHYIO kKaMepy (CM.
n. 3.2.1.1), HO TONbKO Ha NepBOM 3Tane npouecca
ocyleHus. MNMosToMy BeCb NPOLECC B AAHHOM Cly4ae
[O/MKEH 6blTb HEMPEPbIBHBLIM A71s1 TOro, YTO6bI
obecneunBaTb yaaneHne HexenaTesbHOW Bnaru,
NMPUBHOCMMOW B NMOMELLIEHNE 3a CYET
WHpUNbTPaUMKN, eAMHCTBEHHOTO hakTopa
BO34yX00OMeHa.

XapaKTepucTMKol BO3AyXO0OMeHa SIBNSIETCS ero
KpaTHOCTb, KOTOpasi MOKa3bIBAET CKOJIbKO pa3 B
TeuyeHue 1 yaca BO3AyX MOMELLEHMSI 3aMEHSIETCS Ha
BMaXHbIM BO34yX, NOCTYMNAOLWMNIA CHapYyXn Yepes
LenM 1 NpPoeMbl, KOTOPbIE UMEIOTCS B JI060M
30aHuK.

KpaTHOCTb BO34yX006MeHa 3aBUCUT OT
0COBEHHOCTEN KOHCTPYKUMM 34aHUSI U CUIbl BETPA.
CnenoBaTesnbHO, HE06X0ANMO 0693aTENbHO 3HaTb
KpaTHOCTb BO3AyX006MeHa B BETPEHbIE AHW, €C/N
npeAarosiaraeTcsl BO3MOXXHOCTb YBENNYEHNS
BNa>XHOCTW BO3JyXa B MOMELLEHUN BCNIEACTBUE
WHUNBbTPaUMK.

PaccunTaTb KpaTHOCTb BO3AYyX006MeEHa AN KaKoro-
NMB0 KOHKPETHOIO 06bEKTa AOBOSBHO CIOXKHO,
Mo3TOMY HWXXe NpvBefeHa Tabnmua C yKasaHWeM
KPaTHOCTW BO3yX006MeHa A/l HEKOTOPbIX TUMOBbIX
NoMelLLIEHUN,

KauecTBO KOHCTPYKLUMUU 30aHNA
TM" 3nAHMﬂ Xopowee | ynoBJieTB. niaoxoe
XopoLo
N30/1MpOBaHHoE 0.4 0.6 0.8
NnoMelLleHne
O6bIYHBIN >KUNOM 0.5 0.8 1.0
A0M
Macrtepckue 0.6 0.9 1.2
bonblioe cknaackoe
nomMelleHne 6e3 OKoH 0.3 0.5 0.7

MNMocne onpeaeneHys KpaTHOCTM BO3AyX00bMeHa a,
cnepoBaTenbHO, 06beMa NPUTOUHOIO HapPYXXHOro
BO3A4yxa, KOTOpbIN HeobxoaMMo ByaeT oCyLWunTb,
TpebyeTcst HalUTW pasHuLy Mexay
BnarocoaepXxaHveM MHUNbTPaLMOHHOMO
Hapy>XHOro BO34yxa W B/larocoAaepXxaHWeM Bo3ayxa
Npuv 3afaHHbIX YCII0BUSIX.

[insi 3TOro Hy>XXHO 3HaTb NapaMeTpbl COCTOSHUS
Hapy>XHOro Bo3ayxa. lNpu Kpyrnorogn4yHom
ocyLeHnn HeobxoanMo TaKkxKe YCTaHOBUTbL BpeMs
roaa, kKorga Brarocogep)XaHne HapyHOro Bo3ayxa
Hanbonblee. Ecnm »xe npouecc ocylweHns HoCUT
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BPEMEHHBIN XapaKTep, T.e. OCylueHne TpebyeTca
TOJIbKO B KaKOW-TO OnpeaesieHHbI nepunoa roaa
(HanpuMep, Npu CylLKe MEXOBBbIX LIKYPOK), Toraa
ANs pacyeTa crieayeT UCMONb30BaTh YCPEAHEHHbIE
napaMeTpbl COCTOSIHUSI BO3AyXa B AEACTBYIOLLMNIA
nepvoa.

B HmxenpueeaeHHoM Tabnuue ykasblBaloTCs Ha
OCHOBaHMM CTAaTUCTUYECKUX AaHHbIX Ans
METEOPOSIOrNYECKUNX YCNOBUIA JaHUN BENNYMHBI
cpefHei TeMnepaTypbl U cpeaHe OTHOCUTENbHOM
BNAXHOCTW MO MecsiLaM.

Mec. CpepnHss CpenHsas oTH. | Bnaroco-

TemnepaTtypa, | BNaXHOCTb, | AepXXaHue,
°c % RH r/Kr
SIHB. 0 91 2.1
des. 0 90 2.0
Mapt + 2 89 3.0
Anp. +6 85 4.5
Ma +11 79 6.5
NioH. +15 80 8.7
Wion. +17 83 10
ABr. +16 87 9.5
CeH. +13 90 8.3
OkT. + 8 91 5.5
Hos6 +4 91 3.7
Jexk. + 2 92 3.0

Takue AaHHbIE MOXHO MOJTyYUTb B MECTHbIX
METEOPOOrMYECKMX Clyx6ax A/t KOHKPETHOMO
reorpauyeckoro pamoHa.

Ecnu yBenuueHve BNaxxHOCTU Bo3ayxa U3-3a
MHMOUNBTPALMM EM0 CHAPYXXW OKa3biBAET peLlaollee
BO3J€EICTBME Ha NPOLIECC OCYLLUEHUS, TO YKa3aHHbIe
B TabnuLe yCpeaHEHHbIE 3HAUYEHWS AO/MKHbI ObITb
YBE/MYEHbI A1 KOMMNEHcaUun KonedbaHum
AEACTBUTENbHbIX 3HAUYEHWUI B TEUYEHUE AaHHOMO
nepvoaa.

[Ana pacyeTta Npon3BOAMTENBHOCTU OCYLLIEHNS
OMYCTMM HavasibHbII 3Tan (3aKpbiTas EMKOCTb) U
6yaemM paccMaTpuBaTh MPOLIECC OCYLLEHMS, KaK
HenpepbIBHBbIN:

Mpumep:
Pnc. 52

MecTopacrnonoxeHune 06beKTa:

JaHuns

O6beM 3naHus: 5000 M°

3ajjaHHble YCrnoBUs: 18°C/50% RH

KpaTHoCTb BO3ayxoobmMeHa: 0.6

BnarocopepyxaHne Hapy>KHOro 10.0 r/kr

Bo3ayxa (Mcxoasa ns Tabnuubl,
MaKc. 3HayeHue, 10 r/kr -
NoNb):

Bnarocoaep>aHue rnpu 6.5 r/kr
3aA@aHHbIX YCIOBUSX

(no HoMorpamme):

Heobxoanmoe ymeHbLIeHne

BMArocoAepXxaHus ans 10-6.5=3.5
[OCTVXKEHUS 3afiaHHbIX r/kr

YCNOBWIA:

5000 x 1.19x 0.6 =
= 3570 kr/4yac

KonnyecTBo NpuTOYHOro
BO34yXa CHapyXu

(npv nnotHoctM 1.19
r/Kkr)

CnepoBaTtenbHO, AN AOCTMXEHNS 3aAaHHbIX
ycnoBuii TpebyeTcsl yaanaTb B Yac cneaytollee
KO/IMYECTBO Braru:

3570 x 0.035 = 12.5 kr/uac

MockonbKy Npouecc ocyLieHust AomkeH 6biTb
HenpepbIBHLIM, MPUHMMaEM 3aaaHHble NapaMeTpbl
BO3A4yxa, kak paboune, NockobKy TeMNepaTypHbIii
6anaHc noaaepXXMBaeTcs CyLLEeCTBYOLWUM
oTonutenbHbiM obopyaosaHneM. CnefosaTenbHo,
HeobxoaMMasi MPOM3BOANTENBHOCTb OCYLLEHMS NpU
18°C/50% OTH. Bnax. AomkHa 6biTb 12.5 ni/yac.
Mo rpacdvky Npon3BoAMTENBHOCTU BUAHO, YTO
JaHHoe TpeboBaHne MOXeT 6bITb BbIMOTHEHO MPK
nomoLm AByx ocywwmtenen CDS 12000.

3.2.1.3 lMomeweHne ¢ HaxogsaLnMmncs

B HEM Jiro4bMu

[lnst noMeLleHnid, rae NpUCYTCTBYET AOCTAaTOUHO
60/bLLIOEe KOTMYECTBO NIOAEN, NPU pacyeTe
HeobxoAMMO AenaTb MOMNpaBKy Ha eCTECTBEHHbIE
ncnapeHust B pesysbTaTe XXU3HeaeaTenbHOCTU
YenoBeYyecKkoro opraHvMama, YTo NpuMBOAMUT K
YBE/TIMYEHMNIO BNAXHOCTU B MOMELLEHNN.

MpKn 3TOM HY>KHO 3HaTb CpeAHee KOMMYECTBO Nitoaei
B MOMELLEHUN. DMNUPUYECKM YCTAHOBMIEHO, YTO MpU
20° C MHTEHCMBHOCTb BNAroBblAeNeHNs noael npu
pasnn4yHoOM poje AesTe/bHOCTU COCTaBsEeT:

Hu3kas akTMBHOCTb 45 r/yac/Ha yenoBeka
(cnpsiyas pabora)

CpefHsist akTUBHOCTb 125 r/yac/Ha yenoBeka

Bbicokast akTMBHOCTb
(Tshkenas hmsmy.paboTa)

200 r/4yac/Ha yenoBeka

STa BNaXXHOCTb AobaBnsieTcs K NoTpebHoCTM
OCYLLEHWS, paccuMTaHHOW Mo npumepy 3.2.1.2
(3maHre ¢ HanmumneM Bo3ayxoobmeHa).

3aTeM Ha OCHOBaHUW 3afaHHbIX NapaMeTpoB
BO34yXa B NoMeLleHnn 1 rpacuka
NpPON3BOANTENbHOCTM OCYLIEHMS noabupaeTcs
noaxoasLwmin ocylmnTenb/u.
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3.3. CYXOE XPAHEHMUE

3.3.0 O6was mHpopmaums

Cyxoe xpaHeH1e MOXHO paccMaTpuBaTb Kak OAWH 13
BapVaHTOB OCYLLUEHMS BO3AyXa B noMelleHumn (cM. .
3.2) C TOM NULWb pa3HMLEN, YTO YPOBEHb
BNAXXHOCTW, KOTOPbIM HY>XHO NOAAEPXMBATb B
MOMELLEHNN OUYEHb HU3KMIA.

Mpu CyxoM XpaHEHWUWN NPEUMYLLECTBOM SIBNSIETCS
OTCYTCTBME HEOBXOAMMOCTU B NOAABNSIOLEM
60MbLUMHCTBE C/ly4YaeB MCMOSIb30BaHMS
[OpOrocTosLlero Aono/IHUTESIbHOro Harpesa
BO34yXa.

MosToMy cyxoe XpaHeHue SBNSeTCS SKOHOMUYHBIM U
3(ppeKkTUBHBIM CNOCOOOM XpaHEHMS Kak
nonycabprkaToB, Tak 1 KOHEYHON NPOAYKLMHK,
obecrneunBas HaAEXHY0 UX 3aWUTY OT KOpPO3un u
3annecHeBeHus.

Ha HmkenpuseaeHHoM rpaguke (Puc. 53) B
KayecTBe npuMepa nokasaHa 3aBMCMMOCTb CKOPOCTM
KOPPO3MW XKenesa 0T OTHOCUTENTbHON BAAXHOCTU
BO34yXa.

Puc. 53

l CKOpPOCTb KOPPO3UN

120
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|
Q__._

|
L /

| A L
20 40 [60] 80 400%RH

OTHOCMUTENbHasA BIQXXHOCTb
Kak BUHO, Npu OTHOCUTENBHOM BIAXKHOCTN MeHee
60% CKOpOCTb KOPpPO3UMN OUYEHb HE3HAUUTENBHA U
NPaKTUYECKN paBHa HY/O NPU OTHOCUTENBHOW
BI@XXHOCTU MeHee 45 %.
TakuM 06pa3oM, Npu CYXOM XpaHEHUM YCTpaHSEeTCS
Heob6X0AMMOCTb 3aLLMTHON CMa3KN XPaHUMbIX
TOBAPOB, MOKPbITUS UX 3ALUUTHBIMUA NONMMEPHBLIMU
NnieHKamu1, a CNeioBaTeNbHO, U YAANEHUS 3TUX
3aLlUMTHBIX MaTepuanosB BMNocneacTsum, T.e.
JIOCTUraeTcsl ABOMHas SKOHOMMUS.
Cyxoe xpaHeHue SBNSeTCa naeanbHbIM peleHneM
[NS LWIMPOKOrO psifia NpoAyKLWN:
e HeobpaboTaHHOEe >ene3o u cTanb
e MOHTa)Hble NPUCNOCOBNEHNS U U3MEPUTESIbHBIE
WNHCTPYMEHTHI
e MpPOAOBOJILCTBEHHbIE TOBaphbI (caxap, conb, kode,
MyKa 1 T.4.)
e [peBecuHa, bymara
e 6Hoenpunacsl

e BOeHHOe o6opyaoBaHue (aBMaLMOHHbIE
npvbopsbl, pagapbl U Ap. 3/1EKTPOHHOE
obopynosaHue)

e KOHCEpBWPOBAHHbIE NPOAYKTbI

uT.A.

T.e. cyxoe XpaHeHWe UCMONb3yeTcs Ans BCen

NpoAyKUMK, KOTOPOe MMEET MapKMPOBKY “XpaHWTb B

CyXOM npoxnagHoM mecte”.

3.3.1 NMNon6op o6opynoBaHus

YCnoBums CKIaACcKoro noMeLleHns BO MHOMOM
COOTBETCTBYIOT YCNOBUAM, ONUCAHHBIM B Nn.3.2.1.2
n 3.2.1.3, XOTS BNaroBblAeNeHns nioaein 06blYHO He
UrpatoT Ansi AaHHOTO C/lydast 3HauMTENbHOW posu,
TaK KaK Ha cknagax nepcoHasn, Kak npaswio, He
BESIUK.

BmecTo 3T0ro A0/mKHbI 0693aTeNIbHO YYUTbIBATLCS
XapaKTep N PeXXmMM XpaHEHUS1 HAXOAALWMXCA Ha
cKnage ToBapos.

Ecnu maTepuanbl XpaHATCA Ha CKlage B TeYeHue
ANUTENBHOMO Neproja BPEMEHU, TO MOXHO
PYKOBOACTBOBATLCS AJ1s pacieToB METOANKOM
n.3.2.1.1 (3akpbiTas EMKOCTb), KOraa BAAXHOCTb
[0BOAMTCA A0 ONpeaeneHHOro YpoBHS, Noc/e vero
NpoLEeCC OCyLIeHNs Yxe He TpebyeTcs.

Ans pacyeTa HeOH6XOAMMOMN NMPOU3BOAUTENBHOCTM
OCYLUEHMSI HY)KHO 3HaTb TOBAPHbIN MNOTOK Ha cknage
N KONMYECTBO Bfarun, NpMBHOCMMOE Ha CKaa 3a
CYET 3TOro TOBAPHOIro NoToka. MonyyeHHoe
KO/IMYECTBO AO/MKHO BbITb MepecunTaHo Ans
BbIpaXXeHUs1 B Kr/4ac un npnbasneHo K BEINYNHE
NOTPebHOCTM Ha OCyLLEHWE, pacCYMTAHHOW
06bI4YHBIM METOAOM A7 KOHKPETHOMO 34aHus.

K coxanenuto, 34eCb HEBO3MOXHO NoAPO6HO
paccMOTpPeTb pasfiyHble MaTepuasbl B OTHOLLEHUN
KOJIMYeCTBa cofepikalleics B HUX Bnarn. Kpome
TOrO HY>KHO Y4eCTb, YTO HEKOTOpble MaTepuvarbl
BbICBOOOXKAAKOT COAEpXKaLLytoCcs B HUX Brary TOMbKO
Mo NMpOLECTBMM ONpeaeseHHOro BpeMeHu. 370, B
YacCTHOCTM, OTHOCUTCS K KOMMAKTHO YIOXKEHHbIM
TOBapam.

Puc. 54

7

[T O & S SR A 0 §

26



3.4. MPOCYLUKA

3.4.0 O6wan nHpopmaumsa

MpocyLiKa SIBNSETCS BaXXHOW 0611acTblo NPUMEHEHUS
OCyLUMTENEN, B YAaCTHOCTM, NPOCyLLIKa HOBbIX
30aHWI1, NMKBMAALUMS NOCNEeACTBUIA aBapUHbIX
MpOJSIMBOB, CyLUKa 6€/bsi B MpayveyHbIX.

Mpocylika npeacraBnsieTr coboit orpaHUYeHHBbIN Mo
BPEMEHU NMPOLIECC, B TEYEHWE KOTOPOro Briara
UCMapsIeTCa U3 CbipbIX MAaTEPUAIOB, CNOCO6CTBYS
TEM CaMbIM MOBbILIEHWUIO B/IAXXHOCTY B NMOMELLEHUM.
B TO e BpeMs ocylumTenb ob6ecneuvBaeT yaaneHme
U3/ILLIHMX MapoB Bflarn 13 Bo3ayxa, BCleacTne
Yero AOCTUraeTCsl PAaBHOBECKE MEXAY MUCMapeHVeM
B/larv U3 MaTepuasnoB v yaaneHUeM ee 13 Bo3ayxa
W, KaK pe3ynbTaT, NocTeneHHas Npocyluka
MaTepuana.

BpeMsi NpoCyLLKKN 3aBUCUT HE CTOMBKO OT
NPOV3BOANTENBHOCTM OCYLUMUTENS], CKOMBbKO OT
MHTEHCMBHOCTW MCMapeHns Bnaru 3 MaTepuasnos, B
KOTOPbIX OHa NMPUCYTCTBYET B BMAE XUAKOCTU
(6enbe B npayeyHbiX, aBapuitHbie NPONuBbLI U T.4.).

[N McnapeHus XXuakocTy TpebyeTcs TennoBas
SHEPrusi U, C/IN ee HEAOCTAaTOYHO, TO MPOLECcC
BbICBOGOX/EHMS MAPOB B/larv B BO34yX 3aiiMeT
NPOAOC/HKUTENBHOE BPEMSI.

O6bI4HO NPV MCMOJIb30BAHUM OCYLUMTENEN HET
Heo6Xx0AMMOCTM B NPUHYAMTENILHOM pacnpeaeneHnum
OCYLLEHHOrO BO3ayxa B MOMELLEHMM, YTO, KaK
npaBuno, TpebyeTcs Npu UCNONb30BaHUK
BEHTUNSILMOHHbBIX U OTOMUTENbHBIX YCTaHOBOK. 3TO
OOBSICHAETCS TEM, YTO YPOBEHb BJIAXKHOCTM
3KBMBAJIEHTEH MapuUManbHOMY AaB/IEHUIO BOASHbIX
MapoB B BO34yXe, KOTOPOE CTPEMUTCS K
YpaBHOBELLMBaHWIO, Kak 1 Ntoboe apyroe
napumanbHoe AaBfieHWe, T.e. Napbl Bnaru us
B/IAXKHOMO BO3Ayxa byayT ectecTBeHHbIM 06pa3om
MUIPUPOBATb B OCYLUEHHbIA BO3AYX.

TeM He MeHee, HY)KHO YYEeCTb, YTO BO3AYX C HU3KOW
TEMMEepaTypol W BbICOKOM BNAXXHOCTbIO MOXET
MMETb TaKoe e NnapumasnbHoe AaBNeHNE BOASHbIX
MapoB, KaK M BO3AYX C BbICOKOWN TEMMNepaTypon u
HW3KOW BNa)KHOCTbIO, A, C/Iei0BaTENbHO, He 6yaeT
MMEeTb MECTO PaBHOMEPHOE pacrpeaesneHune
B/IAYKHOCTW.

B Takux ciyyasx xenaTenbHO YCTaHaBNMBaTb
aneKTpokanopudep AOMOHUTENBHOIO HarpeBa
(HanpuMep, NpY COBMELLEHWUMN C OTAENbHOI
BEHTUNSILMOHHOW YCTAHOBKOW), UTO obecrneunT
YCKOpEHMWE NpoLiecca OCyLIeHMs. XOpoLUMM
NPMMEPOM TaKOro BapuaHTa NPOCYLLKM SBASETCS
3aTonJieHVe B Nnoagase, Tak Kak TemMrnepaTypa B
noagase 06bl4HO 3HAUUTENBHO HUXE, YEM
TemnepaTypa B NMOMELLEHNMN.

3.4.1 JiukBugauma nocnencTtBum
aBapuMiHbIX NPOJSINBOB

B cnyuae aBapuiiHOro nponunea Bceraa TpebyeTcs
NPUHSITUE HE3aMEeAINTENbHBIX Mep ANS CKopenlero
yaaneHus Bnaru.

B nepByto o4yepenb HEOH6XOANMO U30/TMPOBAThL
3aIMTOE MOMELLIEHNE AN TOro, YToBbl CO3AaTh Kak
MOXXHO MEHbLLIYI0 KPaTHOCTb BO3lyX006MeHa
cHapy»u. Toraa eaAMHCTBEHHBIM UCTOYHUKOM
noanexallen yaaneHuio Bnaru 6yeT SBNsSTbCS TO
KOJIMYECTBO BO/lbl, KOTOPOE YXKE HaxoaMTCS B
MOMELLEHNMN.

[Ans oueHkn ob6bemMa paboT Mo OCYLLEHUIO HY>XHO
NMPVHUMaTb BO BHUMaHWE NepUo/ BPEMEHM, B
TeyeHne KOTOporo BoJa MPUCYTCTBYET B
nomelleHmn. Ecnn nponve npousoLlen AaBHO, TO
BOJA Y)Ke BrMTanacb B KOHCTPYKLUW 3AaHUS,
mebesnb 1 T.M., NO3TOMY AN €e UCNapeHns U3 3TuX
MaTepuanoB NoTpebyeTcs AONONHUTENBHOE BPeEMS,
a, CNefoBaTeNbHO, ANS AOCTUXEHWUS BbICTPbIX
pe3ynbTaToB HEOBXOANUMO UCNONb30BaTh OCYLIUTENb
60nblLEA MOLLHOCTMH.

CneayeT TaKxe y4ecTb, OTKyAa NpouM3oLLa
npoTeyka - CBepXy Unu cHu3y. Mpu nNpoTeyke cBepxy
BNlara BNMTLIBAETCA B CTEHbI, LUITOPbI 1 Me6Esb, Npu
NpoTeYKe CHU3Y - TOMLKO B MOJT U KOBPbI.

B 60/bLIMHCTBE Cly4aeB Npu NpocyLUKe
NpeanoYTUTENbHO OCYLLECTBNATb HAarpeB Bo3ayxa B
nomelleHmn, yto byaet cnocobcreoBaTb 6onee
6bICTPOMY MCMapeHnto BNnaru U3 MaTepumasnos.

OueHb TPYAHO OJHO3HAYHO OLIEHWUTH XapaKTep U
CTeneHb NOBPEXAEHWIN B pe3ynibTaTe aBapuiHbIX
MpO/IMBOB, @ NMO3TOMY - BblAaTb KOHKPETHbIE
peKoMeHaLMKn No nNoabopy oCyWUTENEN.

Kpome Toro, Heo6XoAMMOCTb MPUHATUS
He3aMeAIMTENbHOrO pelleHNst B 60MbLUMHCTBE
CNy4YaeB He OCTaB/ISIET BPEMEHW ANSA TILATENbHbIX
pacyeToB.

[JlononHuTensHas MHdopMaums no noadopy

060py0BaHUSA C UCMOMb30BAHNEM 3MMUPUYECKMX
dopmyn npuBeseHa B n.4.
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3.4.2 MNMpocyluka 34aHUM

Mpocyluka 34aHWI 3aKOYaeTCs B yAaieHnm
N36bITOYHOrO KOMMYECTBA Barn n3 pasfnyHbIX
MaTepuasnoBs, UCMOJb3yeMbIX NPU CTPOUTENLCTBE.
MpocyLuKy NPOU3BOAST Nepea caayei 3qaHus B
3KCMyaTaumio BO U3bexaHne BO3MOXHbIX
MocneacTBMIN BPEAHOrO BO3AEMCTBMS B/lary Ha
CTPOUTESIbHbIE KOHCTPYKLMM, YTO, B KOHLIE KOHLOB,
MOXET MPVBECTM K PaspyLLEHUIO STUX KOHCTPYKLMMN.
Mpwn NpUroToBNEHNM 6ETOHA M CTPOUTENILHOIO
pacTBopa Ans OCyLLEeCTB/IEHUS NpoLecca
3aTBEpAEBAHUS UCMONb3YETCS 60MbLIOE KOMYECTBO
BOZAbl. A rOTOBbIE CTPOUTENbHBIE 3/IEMEHTHI, Takne
Kak 0611MuoBOYHas nNanTka, 610K1 U3 NOPUCTOro U
wnakobeToHa camu no cebe coaepxxaT MHOroO Baru.
O6bIYHO MpOLECC NPOCYLLKN MPOMCXOANT
cnegytowmm obpasom:

OcywwTens paboTaeT HeMpepPbIBHO U YMeHbLUAEeT
OTHOCUTE/TbHYIO B/TAXKHOCTb BO3AyXa B TO BpPeEMS,
Kak TeMmnepaTypHblii 6anaHc Bo3ayxa
NoAAEPXKUBAETCS 3@ CHET AOMOHUTENIbHOIO
HarpeBa M TenoBbLIX NoTepb 3aaHus. Mocne
CHUXKEHWS] OTHOCUTESNIbHOM BNIAYKHOCTM BO3AyXa B
MOMELLEHMIN MPOMCXOAUT UCMapeHne Blarv m3
CTPOUTENBHBIX KOHCTPYKLMIA, @ MHTEHCUBHOCTb
MCNapeHusl 3aBUCUT OT TEMMNEPATYPbI B NMOMELLEHMM,
XapaKTepa MaTepuasoB M BNaXXHOCTV Bo3dyxa. Ho B
noboMm cryyae AenNcTBUTENBHOE paBHOBECKE
[IOCTUraeTcsl MpU CPaBHUTENbHO YCTONUYNBOM
B/IAXXHOCTM M TeMnepaType. JononHuTenbHoe
NPUHYANUTENBHOE YCKOPEHME MpoLecca NpOoCyLLKM
[IOBOJIbHO PMCKOBAHHO, MOCKOMbKY MOXET NpUBECTU
K KaBUTaLMOHHOMY MOBEPXHOCTHOMY 3 deKTy, UTo
03HayvaeT MPOCYLLKY TOMIbKO TON HE3HAUUTENBHOW
MOBEPXHOCTHOM YacTh KOHCTPYKLMKM, KOoTopast
HaXOAWTCA BHYTPU MOMELLEHUS], B TO BPEMS KaK B
OCHOBHOW €e 4aCTu coxpaHsieTcst 6osbLuoe
Konn4ecTBo Bnaru. KaBuTaumoHHbIN addekT npu
MOBEPXHOCTHOMN MPOCYLUKE MOXET BbI3BaTb
obpa3oBaHMe TPELLUMH, a TakxKe yBENNYUTb Nepuoa
OCyLLEHMS, T.K. UCMApeHne BrarM U3 matepuana,
BEPXHWI CIIO KOTOPOro YXXe MOJIHOCTBIO CyXOoM,
[OBOJIbHO 3aTPyAHUTENbHO. [penMyLecTBoM
ocywmTenelt Dantherm siBAsieTCs TO, UTO OHM
o061aaatoT cnocobHOCTBIO KOHAEHCUPOBATL Mapbl
yauT-CnnMpuTa, a cnegosaTtesibHo, 0bopyaoBaHue
MOXHO MPUMEHSTb AN18 MPOCYLIKM MaTepuanos
nocne ux NoKpacku. Tak Kak YCnoBUsSt NMpu NPOCYyLLKe
34aHWUIA MOTYT CUSIbHO PasnnyaTbCst ANs KaXXAoro
KOHKPETHOro cny4as, To Ans nogbopa ocywmrens
pEKOMEHAYeTCs pyKoBOACTBOBaTLCA M.4 (C
NCMoNb30BaHMEM 3MMNNPUYECKUX hopmyn).

3.5 CYLLUKA APEBECHUHDbI

CyLKy ApeBecvHbl B NPUHLUMNE MOXHO 6b1510 bl
OTHECTM K OMMCaHHOM B NpeablayLeM pasaese
obnactn npumeHenuns “lMpocywka matepuanos”. Ho
MOCKOJIbKY TaKOW MaTepuar, Kak ApeBecuHa,
obnapaeT ocobbiMM CBONCTBaMU, TO NPOLIECC ee
CYLWIKM, KOTOPbIN OYEHb LUIMPOKO NPUMEHSIETCS B

[epeBoobpabaTbiBatoLLEel NPOMbILLIIEHHOCTH,
paccMaTpUBaETCs OTAENbHO.

3.5.1 ®dusnuyeckme xapaKTepucTukm
APEeBeCUHbI

Mpwn pocTe AepeBbEB B €CTECTBEHHbIX YC/TOBUSX
coaepXaHue Brarv B ApeBECUHE MakKCMMasibHOe,
TaK, HanpuMep, B CBEXECPY6IEHHON ApeBECUHE OHO
coctasnsieT ceblwe 35%. s cnosib3oBaHnUs
OpeBeCuHbl B NPOMbILLNEHHOCTU coAep XaHne Braru
B HEW I0/HKHO 6biTh 3HAUUTENBHO YMEHbLLEHO,
yTObbI NPEAOTBPaTUTL B AaNbHEMLLEM BO3MOXKHbIE
ycaaKy, rHMEHUE U 3arnsieCHEBEHNE APEBECHHbI.
MapaMeTpbl CyLIKN MaTepuana onpeaensioTcs
KOHEYHOW LIeNblo ero ucronb3oBaHus. CoaepxaHue
BNaru B ApeBecuHe yka3blBaeTcs B % u
pacCcUNTbIBAETCS, KaK COOTHOLLEHME BECOBOIO
KONMYeCTBa BOAbl B IpEBECUHE K BECY CYXOW
OpeBecuHbl. B kneTkax aepesBa BoAa HaxoauTCS B
CBOOOJIHOM U CBSA3@aHHOM COCTOSIHMKU. KonnyecTso
BObI, HaxoAslLeNca B KNETKaxX APEBECUHBI B
CBSI3aHHOM COCTOSIHUK cocTaBnsieT 25 - 35 % u
Takoe BfarocoaepxaHne ApeBecuHbl COOTBETCTBYET
TOYKE HACbILLEHMS BOSIOKOH.

Puc. 55

Bopa B cBA3aHHOM

COCTOSIHUN
Boaa B cBOGOAHOM

COCTOAHUMN

!

CeexecpybrienHan Touka HacbiweHna Cyxas apeBecuHa
ApeBeCUHA BOIOKOH (0% Bopabl)
(cebiwe 35% BoAkl) (25 - 35% BoAbl)

[lpeBecnHa xapaKTepu3yeTcs TeM, YTO CoAepXKaHue
BMarn B HeM NnocTeneHHO MeHSIETCS B COOTBETCTBUM
C TeMnepaTypoi M BNaXKHOCTbIO OKPYXKatoLLEero
BO34yxa. Takoe cofep>xaHue Braru B ApeBecuHe
Ha3bIBaeTCS paBHOBECHOMN BNAXHOCTbIO.

Prc. 56 3aBHCHMOCTb B/IaX©XHOCTY APEBECUHbBI
OT TEeMIIEPATYPbI M OTH. BJIAXKHOCTH BO34yXa
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TemitepaTypa okpyxk. 8o3ayxa
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BrnaxHocTb ApeBecHHLI (DaBHOBECHAs BAAXHOCTL) %
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OTHOCHT. BNaXHOCTb OKPYyXaoulero BO3Aayxa %

Ecnu BNa)xHOCTb ApeBeCcHHbI Bbllie paBHOBECHOW
B/IaXXHOCTU, TO BNara 13 ApeBecuHbl 6yaeT
ncnapaTbcsa B BO3AYX U ,Hao60poT, ApeBecnHa
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6yaeT nornowaTh BRary M3 Bo3ayxa, eciv ee
B/IArocofiepXKaHne HmXe paBHOBECHOM BMaKHOCTM.

3.5.2.0 EcrecrBeHHas cywka

APEBECHHbI
MpyHLMN BCEX TMMOB CYLLKW APEBECMHBLI OCHOBaH Ha
TOM, UYTO NapaMeTPbl OKPY>aloLLIEro BO3ayXa Takue,
YTO paBHOBECHAs! BNAXXHOCTb HMXXE BNaXKHOCTU
[IpEBECMHbI, MO3TOMY Bnara B BUAE BOASHbIX NapoB
abcopbupyeTtca M3 ApeBeCUHbI BO34YyXOM.
[peBecuHy cneayeT npocyLInBaTh 10 Takow
CTENEHU, NOoKa COAEPXKAHME Baru B Heil He byaet
COOTBETCTBOBATb PABHOBECHOWN BNAXXHOCTW Npw
MUKPOK/IMMaTe TOro MecCTa, rae AIEPEBO B KOHEYHOM
utore 6yaeT UCNOSIb30BaThCS.

MockonbKy ApeBecMHa NPUMEHSIETCS NPaKTUYECKU
BE3/le, TO B 3aBMCUMOCTU OT obnactu ee
NPUMEHEHNS COIEPXXAHWNE BNaru B ApeBeCUHe
MOXeT konebatbcs oT 5 0o 20 %.

Ha Puc. 57 nokasaHa 3aBUCMMOCTb MeXay
OTHOCUTENBHOW BMIAXXHOCTbIO BO3yXa U
BNaXXHOCTbIO ApeBecuHbl Npu Temnepatype 20°C, a
TaKKe I0NyCTUMOE COIEPXXaHWNE BNaru B ApeBecuHe
B 3aBMCMMOCTW OT 061aCTu NPUMEHEHUSI.

Puc. 57
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S

BnaxHocTb ApeBecyHbI (paBHOBECHAst BMAXHOCTL), %
A
S (S

Kak BMAHO, ApeBECMHA ANsl CTPOUTENbHBIX Lienei
JOJHKHA MMETb PaBHOBECHYIO BAAXHOCTb 60sbLue
15 %, No3TOMY MOXET NpOCyLIMBaTLCS
ecrecTBeHHbIM 06pa3oM Ha Bo3ayxe. Ecnm xe
cofepXXaHue Brarv B ApeBecuHe A0/MKHO ObITb
Hmxke 15 %, To ee cnegyeT CyWUTb UCKYCCTBEHHbLIM
nyTeMm.

MpoAoMHKUTENBHOCTD NPOLIECCA CYLLKN SABASETCS

Ba)kHbIM Moka3aTenieM. o HuxKenpuBeaeHHON

avarpamme (Puc. 58) MOXHO CyanTb CKOJSIbKO

BPEMEHW 3aHUMaeT MPOLECC CYLIKU NPY KOMHATHBIX

TemnepaTtypax Ans pasfinyHbIX NOpoA APEBECUHBI B

3aBMCUMOCTU OT TOJLLUMHBI AepeBa.

Tpu cywxe nuromarepmasios ciegqyer

yunTeIBaTH

cieqyrowmne CTaHgapTHbIe yC/I0BHST.

o CHWXeHWe BNaXKHOCTU ApeBecuHbl oT 14 - 18 %
(ans ctpouTenbHbIX Uenen) o 6 - 10 % (ans
mebenn).

e LlnpnHa matepuana 6onee, yem B 7 pa3
NPEBbLILAET TOMLUMHY.

o LllepoxoBaToCTb NOBEPXHOCTU.

» TemnepaTypa okpyxatoLiero Bosayxa 20 °C.

e Hwuskasa NnoaBWMXKHOCTL BO3ayXa.

Mpw opyrnx 3HadYeHusix TemnepaTypbl BO3ayxa U

pa3MepoB AOCOK HEO6XOAMMO MCMO/b30BaThb

MonpaBoYHbIN KO3MUUMEHT AN BPEMEHM CYLLKM

nunomatepuanos. (cM. Tabnuuy)
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CooTHoLueHne TemnepaTtypa Bo3ayxa BO
I.I.IVIpVIHbI/TOﬂI.I.IVIHbI BpPEMS CYLUKHU

AOCOK 15°C[20°C | 25°C|30°C

1 0.78 0.71 0.64 0.57

1.5 0.87 0.79 0.71 0.63

2.0 0.91 0.83 0.75 0.66

2.5 0.95 0.86 0.77 0.68

3.0 0.97 0.88 0.79 0.70

4.0 1.00 0.91 0.82 0.73

5.0 1.02 0.93 0.84 0.74

7.0 1.05 0.95 0.86 0.76

>7 1.10 1.00 0.90 0.80

Puc. 58 Bpemsi cywuku 4151 pa3/IHYHbIX 11opog ﬂepeBbEB B 3aBHUCHMOCTH OT TOJILYUNHbI gEpeBa

TonuwuHa aAepeBa, MM

JNerkune nopoabl CpeaHue n TAXenble
ApeBeCUHbI, HanpuMmep, MOPOAbLI APEBECHHbI,
enb 1 COCHa Hanpumep, 6YK n ay6

400 MnoTHOCTL Cyxoro matepmana, r/cm3 0.4 0.5 06 07
* |
o SN 7
70 :
60 ( LJ ‘li‘ | /
; S B / !
50 | 1 L |
40 ! [ 1] 4/ /J/‘
| | o
30 T S odi
20— | J i f J_f | ’ ' ; Bpemsa cylwiku B AHAX
o 13 L____,M 7 ; ! } ' i ! (no ocTaTouHoIA
ol i R ] L ||| snaxnocTu 10%)
5 10 50 100 200 200 400 500
3.5.2.1 UckyccrBeHHas cyLUKa Bpems cywrxn

APEeBECHHbI

[peBecnHy, NpefHa3HauYeHHYO A5 M3roToBMIEHNS
n3 Hee Mebenn, B MPUHLIMNE MOXHO BbICYLUMBATb
€CTECTBEHHbIM NYTEM U AOCTUUb CHUXEHNS
BMAXXHOCTW ApeBecuHbl A0 8% npw napaMeTpax
BO3ayLLHOM cpeabl 20°C/40% OTH. Bn. OaHaKo, 3TOT
NpoLecc 3aMeT CANLLIKOM MHOIo BpeMeHu. [ns
COKpALLEHNS 3TOr0 BPEMEHWN U MPUMEHSETCS
WCKYCCTBEHHas cylwka. Hanbonee
pacnpocTpaHeHHbIM CNocoboM ABNSIETCS CyLUKa
[ApeBECHHbI B CYLUW/bHbBIX YCTaHOBKaX, COCTOALLNX
M3 CYLUMSIBHOrO LWKada 1 BEHTUISILMOHHbIX
YCTPOWCTB. OBbIYHO NMPUHLIMM UCKYCCTBEHHOMO
OCYLLUEHMS 3aK/II0HaETCs B peryiMpoBaHum
TeMnepaTypbl U BIAXXHOCTK BO3ayXxa. BnaxHOCTb
perynupyeTtcst NoCpeACTBOM BbITSKKM BIQXXHOMO
BO3JyXa U NMPUTOKA Hapy>HOro BO34yXxa,
noaorpeBaemMoro Anst Toro, YTobbl CHU3UTL ero
OTHOCUTENbHYIO BNaXXHOCTb. C TOYKM 3peHuns
3HepronoTpebneHns STOT MeTo OYMUCTKM OYEHb
[OPOrocToALLMI, NO3TOMY KOHAEHCOPHOE OCYLUEHNE
aBnsetcs 6onee sKOHOMUYHbLIM peLLeHneM Ans
CyLLKWN apeBecuHbl. MNpy KOHAEHCOPHOM OCYLLIEHMM
peryiMpoBaHne OTHOCUTENBHOMN BNAXKHOCTU B
CYLUIMNBbHON KaMepe MOXHO OCYLLEeCTBASTL 6e3
BblGpacbiBaHMS HapYyXXy HarpeToro Bo3ayxa. B To xe
BpeMsi NPOLeCcC CyLKM npoucxoaut bonee nnasHo,
4yeM Npu TPaAMUMOHHBIX MeTodax, U3-3a 6onee
HM3KOM paboyein TeMnepaTypbl U BO3MOXHOCTM
MOCTENEHHOIO CHUXXEHWUS OTHOCUTENBHOW
BNAXXHOCTMW.

HekoTopble cuMTaloT, UTO KOHAEHCOPHOE OCyLUeHne
Npu ero cpaBHUTENbHO HU3KMX TeMnepaTypax
XapaKTepusyeTcs ANUTeNbHbIM NepuoaoM Ccylwku. Ha
OMbITE e AO0KA3aHO, YTO B 3TOM OTHOLLEHWU
KOHAEHCOPHOE OCyLUEeHUE He OTINYaeTCa OT APYrux
METOAOB CyWKW. Tak, Hanpumep, 6pyc 2" x 2" u3
cBexecpybneHHoro byka npocylmBaeTcsa oo
Bnarocoaep>xaHus B HeM 8 % 3a 25 - 35 aHen, a
COCHOBasl Aocka 2” nocne NpoCyLIKN Ha ckiage
[0BOANTCSA [0 3TOrO Xe BfarocoaepXanus 3a 7 - 8
LHeW.

SKxcnnyaraymoHHbIe pacxogbl

EcTecTBeHHO, YTO MOMHOCTLIO 3aMKHYyTas cMCTeMa
JOJHKHA OT/IMYATbCA HU3KUM 3HepronoTpebneHnem.
B cpeaHeM KOHAEHCOPHbIV OCyLUMTENb paboTaeT

80 % Bcero nepvoga cywku. MoTtpebnsiemas
MOLLHOCTb ocylmnTens coctaensieT 0.6 KBT Ha 1 n
KOHAeHcaTa, O4HOBPEMEHHO B MpoLuecce OCyLUEeHUS
BblaensieTcs Tenno, Heobxoammoe ans
noaaepXXaHns AOSHKHON TeMMNepaTypbl.

[nsi cywkmn 50 M COCHbI KOHAEHCOPHBIN OCYLLMTENb
notpebnsiet 5.4 kBT B yac.

SHepronoTpebneHne BEHTUASILMOHHOW YCTaHOBKM
06bI4HO 2.4 - 4 KBT B Yac B 3aBUCMMOCTM OT
pa3MepoB CyLwWbHOW kaMepsl. MNonHas
noTpebnsiemMasi MOLHOCTb NPV TPAAMLMOHHOMN CyLLKE
coctasnseT okono 0.12 - 0.2 kBT Ha M°.

30



3.5.2.2 UckyccTBeHHas CyLUKa
APEBECHHbI C NTOMOLLbFIO OCyLLIHN TeseHn
Bce Tvnbl ApEBECKHBI MOXHO CYLUUTb C MOMOLLbIO
ocywuTenei. Mpouecc cywkn NpoucxoauT B
3aKPbITOM, XOPOLLO U30IMPOBAHHOM CYLUNTbHOW
kamepe npu TemnepaType okosno 30 °C.

Pnc. 59

[lns 3TOro NpoLecca 04YeHb BaXKHO 06ecneynTb
noazep)kaHue Haanexatlen TeMnepaTypbl
OTHOCUTENIbHOW BIAXKHOCTU B COMETaHUM C
NPUHYAUTENBHON LUMPKYISILMEN BO3ayXa MexXay
wrTabensMn ApeBecuHbl, KOTopasi AOCTUIAeTCs Npu
MOMOLLM HECKOJTbKMX AOMONHUTENbHBIX
BeHTUNATOpoB (cM. Puc. 59).

[lns yckopeHusi npouecca Cylwku Heobxoamum
[OMNOSIHUTENBHbIN BO34yXOHArpeBaTesb,
YNPaB/siEMbIA TEPMOCTATOM C 3aAaHHOW YCTaBKOM
30°C. HarpeBaTenb n16o BCTpanBaeTcs B
ocywmTenb, NMMbo ycTaHaBAMBAETCS OTAeNbHO. Mpu
TAKOW TEeMMepaType 1 HaANeXallen CKopocTu
BO3AYLUHOrO MOTOKa ApeBecvHa OTAaeT Bnary
BO3AYXY, YBEIMUMBAS €F0 OTHOCUTENbHYHO
BI@XKHOCTb. BnaxkHbIli BO3ayx nogaetcs B
OCyLIMTENb, rAe NPOUCXOAWT BbIAENEHME U3 HEMO
BfIary U Tenna, nocse Yero oCyLUeHHbIN BO3AyX
BblbpackiBaeTcs obpaTHO B nomeLlleHne npu bonee
BbICOKOW TeMnepaType. Kak npaBuio, 3Tou
[OMNOSTHUTENBHON TEMIOBOW SHEPTUM AOCTAaTOYHO
ANst NpoAoKenus npouecca npu 30°C.

Mepen UCKYCCTBEHHOM CYLLIKOW APEBECUHY 06bIUHO
BbICYLUMBAIOT €CTECTBEHHbLIM MyTEM A0
BMarocofiep>xaHusi B Heli He Bbiwe 20 %.

Mpy UCKYCCTBEHHOW CYLLKE CBEXECPYO/IEHHOM
[PEBECUHbBI, COAEPXKaHNE Blarm B KOTOPON HaMHOIo
BbiLUE, MPOLIECC CUJIbHO OC/TOXKHSIETCS, MOCKOMbKY
NMPOMCXOANT BLICTPOE yaaneHue Braru us
MOBEPXHOCTHLIX C/I0EB AEPEBA, B TO BPEMSI Kak
cepeaMHa elle OCTaeTCsl OYEHb CblPOi, YTO MOXET
MPUBECTU K pacTPECKUBaHMWIO APEBECUHbI. Bo
nsbexxaHme 3TOro UCMosb3yeTCS NMPorpaMma CyLUKK
(CM. Puc. 60) c ynpasneHvuem TemnepaTypbl u
B/IQXKHOCTV MOCPEACTBOM TEpMOCTaTa M rmrpocrarta.

Puc. 60 lporpamma cywkn

-
Bnarocogepxanue ApgpecuHbl, %
OTHOC. BRAXHOCTL, % |

100 3

I T
TemnepaTypa & cyluun.kamepe 30°C
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1
BnaxHocTi
ApeBecUHb)

PaBHOBecHasn Kpusan

A

EanHnLLI BpeMeHn

Ha rpacdvke nporpaMMbl CyWKN BUAHO, YTO B
Hayasie npouecca OTHOCMTeNbHas BNAXXHOCTb
BO34yXa W Bnarocoaep>xaHue ApeBecuHbl
[OCTaTOYHO BbICOKM. M0 xoay npouecca pasHuua
MeXay BflarocoaepkaHWeM ApeBECUHbI U KPUBOM
paBHOBECHOM BNAXXHOCTW YMeHbLUIaeTcs. MoCcKosbKy
CHWXXAETCS BNAXXHOCTb ApeBeCUHbl, OTHOCUTESNbHAS
BMAXXHOCTb BO34yXa TaKXe perynupyeTcs Ha
YMEHbLUEHME.

OpUWeHTUPOBOYHO MEPUOS BPEMEHM CYLLKN MOXHO
onpeaenvTb, OLEHMB KOJIMYECTBO Bflarn, KOTopoe
HY>XHO YZAanuTb U CPaBHUB €ero C
NpON3BOANTENbHOCTbLIO MCMOJIb3YEMOrO OCYLUUTENS B
yCcnoBusix ero yHKLUMOHMPOBAHUSA NpU CpeaHei
BNaXXHOCTW AnanasoHa cywku (cm. n. 3.5.2.4).
[laxke ecnv OpMEHTUPOBOYHBIN NEPUOA CYLLKK
N3BECTEH, NOBeAeHNE KPMBbIX rpadmka nporpaMmbl
OCYLUEHMNS1 HAa KOHEYHOM 3Tarne A0/HKHO
onpeaensTbCs AMNUPUYECKU, YUUTbIBAs NOPOAY M
TWN APEBECUHbI, ee pa3Mepbl, 3a4aHHOEe KOHeYHoe
Bnarocofep>xaHne, 06beM CylUMIbHON KamMepbl B
COOTHOLLEHUN C MPOU3BOANTENBHOCTBIO OCYLUUTENS.
Teepable Nopoabl ApeBeCVHbI OTAAOT Bary
MeaneHHee, YeM MSIrkue, NO3TOMY nepuop CYLLIKK
ANS HAX AOMKEH BbITb 60M1ee NPOACIKUTENBHBIN.
CnepoBaTenbHO, NOTpebyeTcs ocyLIUTENb MEHbLLEN
npounssoanTenbHoCcTK (cM. . 3.5.2.4).

ABTOMaTnyeckoe yrnpas/ieHHne

OnbIT NoKasar, YTo Haunyylwme pesynbTaTbl
npoLecca CyLUKW JOCTUrATCS TONbKO Mpu
COYETaAHUM OMbITa U 3HaHWI onepaTopa C
NPVYMEHEHNEM MPOCTOro YNpaB/soWEro yCTPOICTBa.
[N aBTOMATUYECKOro peryIMpoBaHusi npouecca
CYLLKM PEKOMEHAYETCS UCMONb30BaHWe
KOHTpOsI/iepa C TepMOCTaTaMu U r’MrpocTaTamy, a
TaKXKe ANCTIIEN, NOKa3bIBAOLWNIA AEUCTBYOLWNE
napaMeTpbl npouecca. MoXXHO TaKXe UCMoNb30BaTh
TaMep Ans aBTOMaTUYECKOro AeUCTBUS NPOrpaMmbl
B BbIXOAHbIE AHW.

TeM He MeHee, OTHOCUTENbHAs BNAXXHOCTb B KaMepe
AOJKHA CHMXKaTbCA TOJIbKO Ha OCHOBaHUU
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NOCTOAHHbIX MBMGDEHMI\/'I Blarocoaep>xaHus
OpEBECUHbI U BU3YyallbHOIO HabnoaeHnst CocTosHMA
MaTepuana.

3.5.2.3 KOHCTpyKyns CyLUn/IbHOMH
KaMepbl

KOHCTpYKUMS CyLIMIIBHOM KaMepbl 1 MaTepuarbl, U3
KOTOPbIX OHa M3roTOB/IEHA, MOMYT BbITb CaMbIMK
pa3HoobpasHbIMK, YTO 3aBUCUT OT XapaKTEPUCTUK U
TpeboBaHWiA K 3aaHWsM, rae kamepa
ycTaHaBnmBaeTcs. CaMbiM HEO6X0AMMBIM YCIIOBUEM
ans apchekTMBHOro NpoLecca CyWKn ABASETCS
obecrneyeHne AOCTaTOYHOM
BO3YXOHEMNPOHMLLIAEMOCTM MOMELLEHNS N ero
XopoLas nsonaums. [lpeBecvHa yKnaabiBaeTcs B
Kamepe TakuMm obpas3omM, 4Tobbl BO34yX MOr
obayBaThb WTabenn co Bcex CTOPOH. Jlyylie Bcero
npv wrtabenmpoBaHMM UCNONb30BaTb B KAa4eCTBe
MPOMEXYTOUYHBIX MPOC/IOEK CTENNAXMN TOSLLMHON
25 MM. Hebonblume 6pycbst ApeBecuHbl Ans
LOCTVXKEHUS! 3(PHEKTUBHOM NPOCYLLKM
YK/1aZblBaOTCS MonepeyHo.

B cylunnbHyt0 Kamepy BXOAUT YrpaBisieMblii
TEPMOCTATOM BbITS)KHOW BEHTUNSTOP, KOTOPbIN
YOQNSET C/IMLLKOM ropsiumii BO3alyX Hapyxy (T.e.
obecneunmBaeT 0TBOA M36LITOYHOrO TEMNAa M3
KaMepbl), ecnn TeMnepaTtypa B KaMepe yBeNMYeHa
[10 HamBbICLLErO paboyero npeaena ocylMTens -
32° C. TemnepaTypa MOXeT MOBbLICUTLCS B
pe3ynbTaTe TEMIOBbIX NOTEPL PaboTaoLLEro
KoMnpeccopa.

BeHTMNATOP AO/MKEH BbITb COEAMHEH C
COOTBETCTBYIOLMM 3a60pHBLIM OTBEPCTUEM
Hapy>XHoro Bosayxa. [py 3ToM Heo6Xx0AMMO, YTOGbI
BbITSDKHas 1 3abopHas pelwetku 6binn 060pyaoBaHsbl
BO3AYLIHbLIMM KanaHaMK1, aBToOMaTUYeCKn
3aKpblBalOWMMKCS Npu 6e3aeACTBUM 060pyaA0BaHUS.

MpuHyaMTENbHas LMPKYSLMA BO3AyXa AOCTUraeTcs
npu NOMOLLW OZIHOO UMM HECKOJTbKUX

BEHTUNSTOPOB, YCTAaHOBNIEHHbIX B NOABECHOW CTEHKE
C orpaxxaeHueM. Ha Topuax wrabenei AomKHO bbiTb

BO34yXOHEMNPOHULIAEMOE MOKPbITHE. ITO
obecneumBaeT OAHOPOAHLIV BO3AYLLUHbIA NOTOK U
rnogayy K ocylUMTeno Hanbonee BNaXXHOro Bo3ayxa.

MOLLHOCTb BEHTUNSATOPA NoabupaeTcs TaknMm
06pa3oM, UTobbl CKOPOCTb BO3AYLUHOIO NOTOKa
BAO/b MOBEPXHOCTU ApEBECHbIX MaTePUanoB MSrKMX
nopopa cocraensna He MeHee 1 - 1.5 M/c, a ans
TBepAbIX NMopoj APEBECUHbI 3Ta BENMUMHA A0/HKHA
6bITb HEMHOMO 6osbLie. Kak npaBunio, obbem
CyLIMNbHON KaMepbl paBeH NSATUKPAaTHOMY 06beMy
MpOCYLUMBAEMOIN APEBECUHbI.

Puc. 61 BapmnaHTs! CyLn/ibHbIX YyCTaAHOBOK

KoHaeHcoOpHbIA
ocywmtentDantherm Tuna

MpenoxpaHUTeNbHbINA o
¥ CDS

KrianaH Ha ypoBHenosna

U ) u U U [

BuITsXHOW BeHTURATOP,
pacnosioXeHHbIW B nogno-
TOJIOYHOM MpPOCTpaHCTBE, BKAKOYas
npegoxpaHuTenbHbIA BO34YWHBIA KnanaH

Bup cBepxy

CywunbHas Kamepa,
BblnonHeHHan us_naut Douglas,
¢ napousonsunen u
Tennouszonaunen TONMUNHON
100 - 200 mm

W HapyXXHbIM NOKPbITUEM

BbITSHKHONM BEHTURATOP,
pacnonoXeHHLIN B No4N0-
TONOYHOM NPOCTPAHCTBE, BKIloYasn

npeaoXpaHuTenbHbIN BO3AYWHbIA KnanaH

o ) LUupKynsaunoHHbIti BeHTUNATOP

Bxoasawmuin Bosayx

KoHaeHcopHbIi ocywmTens Dantherm Tuna CDSJ
fi

' ; = BosBpatHblil BO3AYyX
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3.5.2.4 lMogb6op

[ns onpeaeneHns HeobxoaMMOoM
NPOU3BOAUTENBHOCTM OCYLUEHUS ANS CYLLKM
[ApeBECVHbI HY)XXHO B MEPBYI0 oYepeab paccuntaTb
KOIMYECTBO Bnaru, Noasexallen yaaneHuto.
O6bI4HO B CyWMbHBIX kKamepax obpabaTbiBaeTcs
[ApeBecrHa y>xe NpoCyLIEHHAs eCTeCTBEHHbIM
ob6pa3oM Ha Bo3ayxe, T.e. umMeroLlas
Bnarocoaepxanue 15 - 20 %. Tak Kak BennunHa
B/lAroCcoAepXXaHus ApeBecuHbl SBsSeTCs
NPOLUEHTHbIM COOTHOLLEHWEM BeCa Bnaru K Becy
CyXOW ApPEBECUHBI, TO, CllefoBaTeNlbHO, HEO6X0ANMO
3HaTb MJIOTHOCTb (YAENbHbIN BEC) APEBECHHBI.

InoTHOCTD HEKOTOPBIX MOPOA CYyXOH
APEBECHHDI:

Byk 680 kr/m>
Ay6 650 kr/m’
OcuHa 650 kr/m>
Bepesa 610 kr/m>
JINCTBEHHMLA 550 Kkr/m>
CocHa 490 kr/m’
Enb 430 kr/m?
Tpumep:

10 M® cocHbl ¢ BnarocogepxarueM 17 % TpebyeTcs
BbICYLUMTb A0 BRarocogepxaHus 8 %.

B cOOTBETCTBUM C BbILLENPUBEAEHHOW TabnuLen
MAOTHOCTb COCHbI 490 Kr/M°.

KonunuyecTtso Boal, noanexatien YAOaneHuto.

10 x 490 x (0.17 - 0.08) = 442 kr

PaBHOBeCHast BNaX>XHOCTb AN5 BAArocoaepXaHns
17% npv TemMnepaType B CylimbHOW kamepe 25 -
30 °C cooTBeTCTBYET NPUENU3UTENBHO 80%
OTHOCUTE/IbHOW BAXXHOCTM Bo3ayxa. Ho yunTbiBas,
YTO TEeMMepaTypHbIi 6anaHC B CyLUUIbHON Kamepe
yCTaHaBNMBaETCs Npu ropasao bonee HU3KoM
BNaXXHOCTH, NpuHUMaeM B pacyeT 40 % OTH. B.
AN HaYyanbHOWM CTaguu npouecca, a Ans
nocneayowmx ctaauii 30 % oTH. BA. Mpu 3THX
YCNOBUAX NPOU3BOAUTENIBHOCTb OCYLUUTENS MOAENW
CDS 3000 6ygpeT cocrtaBnaTb 0Ko0 2 n/yac, T.e. 48

N/CyTKMN.

MepvoA CyLKu TakuM 06pa3oM 3alMMeT OKoso 9
QHEN, T.e. BNarocoAepXxaHue ApeBecuHbl byaeT
€XXeHEBHO YMEHbLLIATLCA NpU6M3uTensHo Ha 1 %.

PacueTHbI NepuoA CyLIKU A0SKEH
paccMaTpUBaTbLCA Kak MUHUMATbHbIN, NMOCKOMbKY
yuTeHa TOMbKO NPOU3BOAMTENBHOCTb OCyluMTens. Ho
Ha NPOAOHKUTENBHOCTb CyLLKU, T.€. Ha CKOPOCTb
UCMapeHus Bnaruv U3 ApEBECUHbI TAKXKE OKa3blBaOT
B/IMSIHWE FEOMETPUYECKME Pa3MeEPbl APEBECHbIX
MaTepuanoB, KOHCTPYKLMA 1 06bEM CyLINIbHOM
KaMepbl, MapaMeTpbl BEHTUNIALMKN, COAEpXKaHUe
CMON B ApPEBECUHE, TEMMNEPATYpPa HapyXXHOro
BO3Ayxa 1 ap.

Kak BUAHO U3 HUXXenpuBEAEHHON Tabnuubl
CYLLECTBYIOT MHOrOYMCNIEHHbIE KOMOWHALMHK,
coyeTatoLme Npon3BOAUTENBHOCTb OCYLUUTENS,
pa3Mepbl KaMepbl, 06bEM APEBECHHBI, KaXxkaas U3
KOTOpbIX OnpeaeneHHbIM 06pa3oM BUSIET Ha
peasnbHblii NPOLECC CYLLKU U ero
NPOAO/MKUTENBHOCTb, KOTOpasl byaeT onpeaensTbcs
B KOHEYHOM UTOre TpebyeMbIM 1 HaYasbHbIM
BNarocofepXxaHneM, KoIM4eCTBOM
obpabaTbiBaeMOro ApeBecHoOro MaTepuana,
Hapy>XHOW TeMMepaTypon v ap.

OnbIT NOKa3as, YTo cBeXecpybneHHbIn 6YK MOXHO
NpocyLWwmnTb A0 BRarocoaepxaHus 8 % 3a 30 - 35
[HeN.

M3 mMarkmnx nopoa apesecuHbl 1 % Bnarn obbl4HO
yaanseTca 3a 24 yaca. MakcuManbHoW BEIMUYMHON
[N19 eXeCyTOYHOro yaaneHus snaru asnsetcs 1.7
%. MNpy NpEeBbILEHNN STOMO 3HAYEHNS MOXET
NpOV30MTM pacTpeckMBaHWE APEBECHHBI.

NMpuMeyaHue:

MNpvBeaeHHasi B 4aHHOM pasgene nHgopmaums aaet
oblme NpeacTaBneHns U pekoMeHZaumMmn no CyLuke
ApeBecuHbl. [ins 6onee noapobHbIX pacyeTos
Heo6x0AMMO MCMONb30BaTh OMbITHbIE HAPAboTKK
AENCTBYIOLLMX NPOU3BOACTB.
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MpoussoauTenb Tskenble Nopoabl ApeBeCUHbI Msrkue nopoabl ApeBeCUHbI
HOCTb Mpw MNOTHOCTb CyXOi APEBECUHDI MNOTHOCTb CyXOM APEBECUHbI
Moaenb 28°C/40% 600 - 700 kr/m’ 400 - 500 kr/m®
ocywwuTens OTH.B/. 0O6bem cyw. 0O6bem 06bem cyLu. O6bem
Kamepbl M> ApeBecuHbl M Kamepbl M° ApeBecuHbl M
CDS 3000 48 80 - 100 15 -20 60 - 75 12 -15
CDS 6000 62 125 - 150 25-30 100 - 125 20 - 25
CDS 12000 105 250 - 350 50 -70 200 - 250 40 - 50

3.6 TEXHOJIOTMYECKAS CYLLUKA

TexHonornyeckas cylika npeacTaBnseT cobomn
MPOLIECC OCYLLIEHNUS BO3yXa, UCMO/b3YHOLLErocs ans
pa3NYHbIX BUAOB 06paboTKN MaTepUasos,
06bIYHO, NS NPOU3BOACTBEHHbBIX TEXHOMOMMYECKUX
MPOLIECCOB.

Mpy TEXHONOMMYECKO CyLLKE NPOUCXOANUT
HenpepbIBHbIA MPOLIECC OCYLLEHWUA NEPEMELLAEMOro
BO3/1YLLHOrO NMOTOKA, OCYLLECTB/IAIOLIErO YacTb
TEXHO/OrMYECKOro PEXMMA, KOTOPbI OCHOBLIBAETCS
Ha HWU3KOMN BNAXXHOCTW BO3/yXa.

TexHonornyeckas cyllka Ucnosnb3yeTcs BO MHOTMMX
OTpaCNsX MNPOMBILLIIEHHOCTM, HAaNpUMep, Taknx Kak
NpOM3BOACTBO LLOKOSaAa

NPOW3BOACTBO CTUPASIbHbIX MOPOLLKOB
NPOW3BOACTBO BbICOKOBOJIbTHbIX Kabenei
NPOW3BOACTBO PE3UHOBLIX U3AENNIA
XPOMMPOBaHME nfacTmacc

(hapmaLieBTUYECKas U XMMUYecKast
NPOMBILLNIEHHOCTU

e 06paboTka NOBEPXHOCTU META//IOB U Ap.

CyliecTByeT AOCTaTOMHO MHOroO MH(opMaLum No
KOHKPETHbIM NPOLIECCaM TEXHOMIOrMUECKOW CyLLKW.
Ha ocHoBaHMK 3TMX MaTepuanoB MOXHO JIErko
paccunTaTb KOMIMYECTBO Bflaru, Noanexatlemn
yaaneHuio. Heobxoanmble faHHble Ans pacyeTa
MOXHO MONYYUTb MyTEM NPUMEHEHMS K
h,Xx-HOMOrpamMmMe KOHKpEeTHbIX NapaMeTpoB
BO3AYLLUHOM Cpeasbl.

3.6.1 TexHonornyeckas cywka MexoBbiX
LUKYPOK

OAaHOV M3 MHOTOUUCIEHHBIX 06/1aCTEN NPUMEHEHUS
ocylUMUTENel SABNSIETCS CyLIKa MEXOBbIX LUKYPOK.
Hwxe npuMBoANTCA HEKOTOpasi 03HAKOMUTENbHAS
nHbopMaLmsa No 3TOMy BOMpOcCY.

Ceexue LKYPKN Ansi COXpaHeHMs KavecTBa Mexa
o0b6s3aTenbHO NpocylwmnBaoTcs. Ha ocHoBaHMM
3KCNEePUMEHTaNbHbIX AaHHbIX N3BECTHO, YTO U3
KaXkaol HOPKOBOW LLUKYPKM HEOBXOAMMO yAanaTb
okono 70 r Bnaru, NpM4eM TEXHOMOMMYECKUIA
NpoLeCcC AO/MKEH COCTaBNsATb 72 Yaca (3 CyToK).
TaknM 06pa3oM eXeCYTOUHO U3 KaXkAOoM LUKYPKM
HeobxoaMMO yaansTb 23 r BoAbl. MNocKonbKy B
CBEXMX HOPKOBbIX LUKYpKax coaepxutcs 6onbLuoe
KOJIMYECTBO Bflarv M pasHuL@ Mexay mx
BMa>XHOCTbIO M NapaMeTpamMu BO3AYLUHOW cpeabl
CYLUWSIBHOMO MOMELLEHUNS BeNNKa, TO OCHOBHOE
KOJIMYECTBO Bflarn MCNapsieTcsl Ha paHHKX CTaansax
npouecca cywku. Moatomy yaanenue 70 r Bnarv B
TeyeHne Tpex CyTOK NponCXoauT ceaytowmm
obpazom:

1-ble cyTku - 60 %;

2-ble cyTku - 30 %;

3-bU cyTkM - 10 %.

Kpome Toro, Heo6xoanMo y4ecTb, 4YTO B
NPOU3BOACTBE BbIAE/KU LUKYPOK UX KOMIMYECTBO
eXeHEeBHO MONOJTHAETCS CBeXUMU. T.e. Kaxable
CYTKM OfiHa TPeTb LUKYPOK AO/MHKHA MNPOCYLINBATLCS
Ha 60 %, oaHa TpeTb - Ha 30 % 1 ogHa TPeTb - Ha
10 %. B coOTBETCTBUM C 3TUM MONY4HAETCH, UTO B
CpefHEM W3 KaXkAOW LUKYPKM 3@ CYTKN MOXHO
yaanutb 23 r Bnaru (1 r/uac).
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3.7 OCYLLUEHUE B HOMEI:I,.I,EHVISIX
MNABATEJ1bHbIX BACCEMHOB

B nomelueHmnsix nnaBaTenbHbIX 6acceitHoB
NPOUCXOAUT 3HaUUTENbHOE UCMapeHne Bnaru ¢
BOZHOI NOBEPXHOCTM HacceiHa, U3 CbipbiX U MOKPbIX
MaTepuanos v NpeaMeToB, NCNOMb3yeMbIX B
NMOMELLEHMM, a TaKKe OT CaMUX KynaroLmxcs.
MosTOMYy Npu OTCYTCTBUM perynMpoBaHus
B/TAXXHOCTW MPOMCXOANT KOHAEHCaUMs Bnaru Ha
XONOAHbIX NMOBEPXHOCTSAX, 06pa3oBaHMe pPXkaBuMHbI 1
rpubka nneceHu, YTo NPUBOAUT K NOBPEXAEHNIO
KOHCTPYKUMI 1 MaTepuanoB noMeLleHuns. Ha
CTeKnax 0AHOPaMHbIX OKOH TakXXe MPoOUCXoanT
obpa3oBaHMe KOHAEHCaTa, koraa Bo3ayx bacceiHa
OXJTAXXAAETCS HA HUX HMXKE TOYKWM POChI.
CnepoBatesnibHO, AONYCTMMAsl MakCMMasibHas
B/IAXXHOCTb Bo3ayxa bacceiiHa onpeaensetcs
CTEMNEHbIO 301NN MOMELLEHUS U MUHMMASIbHOM
TEMMepaTypoi Hapy>XHOro BO3ayXa.

[JonycTuM, napamMeTpbl OKPY><atoLLero Bo3ayxa B
6acceltHe - 28 °C/65 % OTH. B/., YTO COOTBETCTBYET
Touke pocbl 21°C. Torga TeMnepaTypy NoBepxHOCTY
BCEX BHYTPEHHWUX KOHCTPYKUMIA 30aHUSI HYXKHO
NoAAEPXXMBATb BbILLE 3TOW BEIMYMHBI ANS TOrO,
yTObbI N36EXaTh KOHAEHCALUMM Ha HUX BNaru.

B uensix obecneveHms KoMOpPTHOCTH
OTHOCUTENbHAs! BA)XHOCTb BO3AyXa B 6acceiHe, kak
npaBuio, A0/MKHa BbiTb HUXE 65 %.

EcTecTBEHHO, TaKyo BNaXXHOCTb MOXHO
NoAAEpP)XUBATb, UCMOMb3Ys CUCTEMY OTOMNJIEHUS U
BEHTUNALMMK, HO, YUUTbIBAS MOCTOSIHHOE
yBESIMYEHME CTOMMOCTU 3HEPrOPECYPCOB, Takoe
peLleHne ABNSETCA OUYEHb AOPOrOCTOSLLIMM.
Hanbonee 3kOHOMWUYHO MCMO/Ib30BaTb OCYLUMTENb,
obecneuymBas peLMpPKYSISILIMIO OCHOBHOMN YacTy
BO3/lyXa MOMeLLEeHUs bacceitHa U HEGONbLLIOW
MPUTOK CBEXEro Bo3ayxa, TpebyeMoro ans
BEHTUNALNMN.

B npuHUMne, Ans NpuMeHeHNs B NOMELLEHUAX
nnaBaTeNbHbIX 6aCCENHOB MasbIX U CPEAHNX
pa3MepoB NpuroAHbl Bce ocywntenn Dantherm,
oaHako Mmogenu CDP n CD 40/50 sBnsitoTtcs
Haubonee NoAXoAsLMMY ANS TaKUX 06EKTOB.
(Ocywwutenu AF cneumanbHo pa3paboTaHbl Ans
NCMosb30BaHUs B NOMelLLeHMsIX 60MbLInX
6acceliHoB, Kak HanpuMep, 06LECTBEHHbIX U
LUKOJTbHbIX).

Ans HanbonbLLEeN 3KOHOMUYHOCTU MPU ONpeaEneHUN
pabounx napaMeTpoB cpeabl NoMelleHust bacceiiHa
TeMmnepaTtypa Bo3ayxa 3aAaeTcs npubnusntenbHo Ha
1 - 2 °C Bbllwe TeMnepaTypbl BOAbI, @ OTHOCUTENbHAS
BNaXXHOCTb Kak MOXHO Bblllie, YTOBbI 06ecneynTb
HauMeHbLLYIO MHTEHCUBHOCTb MUCNApeHUs C
NMOBEPXHOCTM BOABbI.

Yalule Bcero ansi noMelleHns 6acceiHa
yCTaHaB/IMBAOTCA Creaytolmne napamMeTphbl:

toogn = 27°C
tE;o3ptyxa = 28OC
RH = 60%
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3.7.1 Nop6op ocywmtenein gns
nnaBaTesibHbIX 6acCEeMHOB MasnbIX U
cpeaHuX pa3MepoB

OCHOBHbIM (DaKTOPOM, KOTOPbIN YUUTLIBAETCS NpU
pacyeTe HeO6XOAMMON HArpy3KM OCyLLEHUS,
SIBNSIETCS KOJIMYECTBO Blaru, UCNapsioLLencs ¢
BO/IHOM MOBEPXHOCTM BacceliHa.

Ha 3Ty BENMUYMHY BIUSIIOT TaKue NMapaMeTpbl, KakK
- M/oLWab BOAHOWM NMOBEPXHOCTU baccelHa;

- TemMnepaTypa Boabl;

- TeMnepaTypa BO34yXa;

- BMTAXXHOCTb BO3AyXa;

- CKOPOCTb BO3AYLIHOMO MOTOKa;

- AKTMBHOCTb Kynatowmxcsi B 6acceiHe.

[N pacyeTa KoMMYeCcTBa UcnapstoLeincs Bnaru
CYLLECTBYET AOCTAaTOYHO MHOIO hOpMyJI, HO MO
CPaBHEHUIO C 3KCMEPUMEHTANIbHBIMU AaHHBIMU OHU
AAIOT 3aBblLIEHHbIE 3HaYeHWs1. [103TOMy B JaHHOM
PYKOBOACTBE paccMaTpuBatoTCsl NoAPO6HO TOMbKO
ABe Hanbonee NpUeMNIEMbIE U3 HUX.

dopmyna crarHgapra VDI
(06LyecTBO HEMELKNX MHIKEHEPOB)

®dopmMyna ncnonb3yeTcs B HeMeukoM ctaHgapTte VDI
2089 ansa pacyeTa pa3MepoB 3aKPbITbIX
nnaBaTenbHbIX 6acceliHoB. OHa BbiBeAeHa Ha
OCHOBe 3aKoHa [lanbToHa, COrnacHoO KOTOpOMY
WHTEHCUMBHOCTb MCMapeHns NpsiMONponopLUMOHasbHa
pa3HOCTW AaBNEHUS BOASHBIX NMapOB HACbILEHHOMO
Bo3ayxa (rasa) npv Temnepartype BoAbl 1
napumanbHOro AaBIEHNS BOASHLIX NapoB Npu
[EeNCTBYIOLWMX NapaMeTpax OKpY)KatoLero Bo3ayxa.
Kpome Toro, B hopMyny BXOAUT SMMUPUYECKMIA

KO3 ULMEHT, yUnTbIBaIOLWMIN TN 6acceiHa u
NOABMXXHOCTb MOBEPXHOCTN BOAbI.

®dopmMyna LWMPOKO UCNoNb3yeTcs B [epMaHuu, HO ee
HeoCTaTKOM SBASIETCS TO, YTO B pesynbTaTe
pacyeToB MosiyvaeTcsl He060CHOBaHHO 3aBblLLEHHOE
3Ha4YeHne NpPoM3BOANTENBHOCTU OCYLLIEHMS.

MHTEHCMBHOCTb MCMApeHUst pacCUMTLIBAETCS
cnegytowmm obpasom:

W =¢&xAx(Ps-P)r/uac

SMAMPUYECKUI KoahPULMEHT

E =
(r/M* X yac x mbap)

€ = 13 TPV MasonoAB/XHON BOAHON MOBEPXHOCTU
Ans HebosbLUMX MaBaTesbHbIX 6accelHoB
C OrpaHUYEHHbIM KOJIMYECTBOM
KynaroLmxcst

€ =28 TPV CpeaHen NoaBMKXHOCTU BOAHOM

NOBEPXHOCTU AJ1s1 06LLECTBEHHbIX
6accelfHOB M HOpPMasbHOW aKTUBHOCTYU
KynatoLmxcst

A = nnoLaab BoAHOM NoBepXHOCTU bacceliHa
(M%)

Ps = [laBfIEHNE BOASHbIX NMapoB HaCbILLEHHOrO
BO3/lyXa MNpuv TeMnepaType BoAbl B
6acceitHe (Mbap)

P = napuuanbHoe AaBneHne BOASHbIX NapoB

Nnpwv 3afiaHHbIX TEMMNEPATYPE U BNaXHOCTU
BO3/lyxa B bacceitHe (Mbap)

OcyLeHnmne Bo3gyxa B IoMeLYEHNN
HeboJIbLIIOro n/1aBaTesibHOro bacceiHa

MapameTpbl Bo3AyLLHON cpeapl: 30 °C/65% OTH. BA.
TemnepaTypa Bogbl B 6acceiie: 26 °C
Mnowaab 6acceltHa A, = 32 M2

Puc. 62

30°C/65%RH

h,x-Homorpamma

Mcnonb3ys h,x -HOMOrpamMMy, HaxoanMm:
Mpwn 26 °C/ 100% oTH. BN.: Pg = 33.6 mbap
Mpwn 30 °C/ 65% OTH. BN.: P, = 27.6 Mbap

CnepnoBsaTenbHO, KONMMYECTBO Bflary, MCnapsoLLeics
C NOBEPXHOCTU BOAbI:

W =13 x 32 x (33.6 - 27.6) = 2500 r/vac

Mcxoas u3 rpadvika Npon3BoOANTENBHOCTM
ocyuweHnus, ocywmtens CDP - 30 noaxoanTt ang
NPUMEHEHNS B AaHHbIX YCNOBUSAX, TaK Kak ero
npoussoauTenbHocTb npu 30 °C/ 65% OTH. BA.
paBHa 2600 r/uac (cm. n. 2.4.0).

Pacuetbl no noabopy ocywwutenei AF ans
MoMeLLEeHWI NnaBaTeNbHbIX 6acceMHoB 60MbLUIOW
naowaan npueeaeHsl B PykoBoACTBE MO
MPOEKTMPOBAHUIO ocylumTenein AF.
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[lns ynpoLleHnsi pacyeToB no noabopy OCyLUTENS
HVDKE NPUBOANTCA TabnuMLa, NoKasbiBakoLLas
WHTEHCMBHOCTb UcnapeHus Bnaru ¢ 1 M2

MOBEPXHOCTM BOAbI NPY Pa3NNUHbIX 3HAYEHMUSX
TemnepaTypbl U BNaXHOCTU. [N AaHHbIX Tabnuubl
6bIN UCMOSIb30BaH AMNMPUYECKUA KO3 dDULMEHT

€ = 13 (ans YacTHbIX HE6ONbLIMX 6acCceNHOB).
OpaHako, BENNYMHBI, YKa3aHHble B Tabnnue, MOXHO
NPUMEHSTL U NpY Noabope ocylunTenen ans
6onbLIMX 6accenHoB, T.e. C yUeToM € = 28,
YMHOXasl HafieHHoe No Tabnuue 3HadeHue Ha 2.15.

Tabsmia MHTEHCUBHOCTH UCnaperHns A/151 6accesiHoB Masios nowaan (4o 100 m’)

WNHTEHCMBHOCTb MCMapeHuns C MoBEPXHOCTM bacceiiHa (r/m?)

TemnepaTypa Bo3ayxa °C/ OTHOCUTENbHas BAaXHOCTb % RH

Temnep. | °C 24 25 26 27 28 29 30
BOAbI ;/; 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60
22 149.5(110.5(136.5| 97.5 [ 124.8| 81.9 | 110.5| 66.3
23 171.6(132.6(158.6|119.6  146.9(104.0| 132.6 | 88.4 | 119.6| 70.2
24 195.0(156.0(182.0|143.0(170.3|127.4|156.0(111.8|143.0| 93.6 |128.7| 76.7
25 204.1|165.1(192.4(149.5|178.1(133.9|165.1|115.7|150.8| 98.8 | 135.2| 79.3
26 218.4|175.5(204.1]159.9|191.1(141.7|176.8 | 124.8|161.2| 105.3
27 230.1|185.9|217.1(167.7|202.8|150.8|187.2|131.3
28 244.41195.01230.1{178.1|214.5| 158.6
29 260.0|208.0 | 244.4|188.5
30 275.6|219.7

Dopmyna bsasnHa-Kpymme
(Ansa 6accesHoB 60/1bLLUOH N/IOa[N)

B BennkobputaHum ans pacyeta MUHTEHCUBHOCTM
ncrnapeHus valle Bcero ncnonb3yeTcs gopmyna
bsizmHa-Kpymme. 310 amnunpuyeckas ¢opmyna,
BbIBEiEHHAsl Ha OCHOBE U3MEPEHUI, MPOBOANMBIX B
MoMeLLeHUsIX AENCTBYIOLMX 6acceiHoB.

KpoMe BenMuMHbI NapuuanbHOro AaBieHNUs BOASHBIX
napoB B hopMyJie yunTbiBaeTCS KO3pDUUmMeHT
3aHATOCTM bacceliHa NtoabMK1, KOTOPbIN OTpaXkaeT
COOTHOLLUEHUE MeXAY AENCTBUTENBbHBIM
KOMTMYECTBOM KYMALMUXCA U MaKCUMasTbHO
LOMYyCTUMbIM.

CywiecTByeT fiBa BblpaXkeHus (popMybi:

1. Ana nepvoaa, koraa B 6accenHe HaxoasaTcst
Kynatowmecs (11epros Mcriosib30BaHNS).

W =[0.118 + 0.01995xa x AR ]xA
1.333

2. ins nepuoaa, Koraa B 6acceiiHe HET KymnatoLmxcs
(nepnoyg 6e3gevictaus):

W = [- 0.059 + 0.0105x AR ]x A
1.333

a - K03(pDULMEHT 3aHATOCTM BacceiHa
nogbmm (cM. Puc. 64)

A - nnowaap 6accenHa

Ap - Pa3HOCTb MeXay AaBMeHNEM BOASHbIX NapoB
HacblLLEHHOro Bo3ayxa npu TeMnepaType BoAbl B
6acceliHe 1 NapumasbHbIM AaBEHNEM BOASHbIX
MapoB B YCIOBUSIX BO3AYLUHOW cpeabl 6acceliHa.
Ap (M6ap) HaxoauMm no h,x-HoMorpamme.
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@ w37 was b a7 08 05 a9 P 9207 O
63 KosgpgpmuyneHT 3aHaTOCTH baccesiHa B
3aBHCHMOCTH OT €ro rJioLagqn 1 KosIm4ecTBa
Kynarownxcs
1. Konnyectso kynatwowmxcs B 6acceiiHe
2. HopMMpoBaHHbIN KO3DMULIMEHT 3aHATOCTU
bacceiiHa
"pachmK NOCTPOEH M3 yyeTa TOro, YTO KOIPUUNEHT
3aHSTOCTM paBeH 1, eC/iM Ha OAHOMO KynatoLerocst
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npuxoanuTcs 6 M> NoBepXHOCTW BacceiiHa. Mo
rpacuKy, HanpuMep, MOXXHO YCTaHOBUTb, YTO, Koraa
B BacceiiHe nnowaabto 25 M x 12.5 m (312 M?)
Haxoautca 52 yenoBeka, KO3MMOULIMEHT 3aHATOCTH
paBeH 1.

DKCNepUMEHTasbHble AaHHbIE, OIHAKO, NMOKa3blBaloT,
yTo AN 60MbLINX 06LECTBEHHbIX 6acceHOB B
KauyecTBe yCpeJHEHHOM BENNUYNHBI MOXHO
MCMNonb3oBaTb kKO3hUUMEHT 3aHsaTocTm 0.5.
TNMpumep pacyera MHTEHCUBHOCTH UCMaPEHNS:
MapameTpbl BO3AYyLLHOI cpeabl: 28 °C/60% oTH. BA.
TemnepaTypa Boabl B 6acceiine: 26 °C

PacyeT BbINOMHAETCS Ha 1 M? BOAHOMN NMOBEPXHOCTY
6acceliHa.

NHTEHCMBHOCTb MCnapeHnns B nepuos
ncnonb3oBaHua HacceiHa:

W = [0.118 + 0.01995x 0.5 x (33:6-22.7) 14 1 =
1.333

= 0.200 kr/yac
MHTEHCMBHOCTb MCnapeHus, koraa B 6acceliHe HeT
Kynatowmxcs (nepuon 6e3aencrens):

W = [-0.059 + 0.0105x (33.6-22.7) 1 1 =
1.333

= 0.027 kr/uac
Ncnonb3yeM 3TK AaHHble AN KOHKPETHOroO
bacceiHa:

A =312,5M2

Mputok cBexero Bo3ayxa = 10M3/ yac ansa 1 m?
noBepxHOCTH 6acceliHa (No HopMaM)
KonunuecrtBo kynawowmxcsa =26 yenoBek

Mo rpacdmky HaxoaMM KOI(POULMEHT 3aHATOCTHU:
a=05

KonunuectBo ucnapsiowleiicst Bnaru B 6acceitHe B
yac:

W = 0.200 x 312.5 = 62.5 kr/uac
O61UMIN NPUTOK CBEXEro BO3ayXa:

312.5 x 10 3125 m*/uac = 0.87 M*/cex
BnarocoaepyxaHue BbITSXKHOMO Bo3ayxa no h,x-
HoMmorpamme = 14.3 r/kr

MnoTtHocTb Bo3ayxa = 1.2 kr/m>

BnarocoaepykaHve Hapy>XHOro Bo3ayxa, ucxoas u3
yCpeAHEeHHbIX AaHHbIX AnS AaHHOro nepuoga roga
BNAXXHOCTbIO 98 % = 11.6 r/kr

KonnuecTtBo Bnaru, yaanseMon nocpeicTBoM
BEHTUNALMN:

W, = 0.87 x 1.2 x 14.3 - 11.6) y 3600 = 10.1 kr/uac
1000

CnepoBaTenbHO, TpebyeMas Harpyska ocylleHus
JO/MKHA 6bIThb:
Wy = 62.5 - 10.1 = 52.4 kr/yac

[ns faHHOW BEIMUYMHBI NMOAXOAST TONbKO
ocywwutenu mogenu AF (npomnssoamtenbHocTe AF-ES
npwv 3adaHHbIX ycroBmsx = 55 kr/yac).(Cm.
PykoBOACTBO MO NMPOEKTUPOBaHMIO ocylumTenein AF)
[Ans ynpoLeHns pac4yeToB HUXe NPUBOANTCS
Tabnuua ¢ yKazaHMeM UHTEHCMBHOCTU MCNapeHuns
ans 6acceliHoB 60/bLUON MloWaan.

Tabsimya MHTEHCMBHOCTH HCNapeHns 419 baccerHoB 6os1bwon naowaan (cesiwe 100

M ' Xko3hULMEHT 3aHATOCTU 6acceliHa a = 0.5)

WNHTEHCMBHOCTbL MCMapeHust ¢ NoBepxHOCTM Baccelita (r/M%)

TeMnepaTypa Bo3ayxa °C/ OTHocuTenbHas BRaxHocTs % RH

Temnep. oc 24 25 26 27 28 29 30

BOAbl %RH| 50 60 50 60 50 60 50 60 50 60 50 60 50 60
22 204 182 197 174 190 165 182 156
23 217 194 209 187 203 178 194 169 187 158
24 230 208 223 200 216 191 208 182 118 172 192 162
25 235 213 229 204 221 195 213 185 205 175 196 164
26 244 219 236 210 228 200 220 190 211 179
27 250 223 243 215 235 205 226 194
28 259 230 250 221 241 209
29 268 238 259 227
30 277 244
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4. YNPOLUEHHbIE ®OPMYJ1bl AN14
NnoABOPA OCYLUUTEJIEN

(npaBuno “6onbLioro nasabuya®)

B onpeneneHHbIX yCnoBMSX, KOraa BO3MOXKHbI
HeKoTopble A0MYCKN NpU pacdeTe Tpebyemoit
Harpysku oCyLUeHUs, UK Ans ee NpubnnsnTenbHoM
OLIEHKM WCMOSb3YETCS 3MNupuyeckast hopmyna,
KOTOpas Ha3blBaeTcs “npaBuno 60bLIoro nanbua”.
PaccMoTpuM ee Ans KOHKPETHbIX obnacTei
MCMOSIb30BaHUS OCYLUUTENEN.

O603HaYeHns:

Q - Tpebyemas Harpy3ka OCyLUEHUS

(kr/yac nnm r/yac)

V - 06beM rnometueHus, M

4.1 OCYLWEHUE BO34QYXA

Q =V x 1.5 (r/yac)

YcroBus:

KpaTHoCTb 0bMeHa = 0.5

MHTEHCMBHOCTb OCylueHust = 2.5 r/m> x yac
TemnepaTypa Bo3ayxa = 20 °C

4.2 CYXOE XPAHEHUE

Q =V x1.2 (r/yac)

YcrioBusi:

KpaTtHocTb 0bMeHa = 0.3

NHTEHCMBHOCTb OCyLleHus = 2.5 r/m® X yac
TemnepaTypa Bo3ayxa = 20 °C

4.3 NPOCYLUKA

(nMkBMAaLUMA aBapUiiHbIX NPOJIMBOB U NPOCYLUKA
HOBbIX 3aHUI)

Q =V x 2.0 (r/yac)

YcrioBusi:

Takue xe, Kak 1 Ans Cyxoro XpaHeHusl, Ho
[06aBnss K MAHTEHCUMBHOCTM ocyLleHns 0.8 r/m3 x
yac, 4Tobbl y4ECTb MCNApeHME BOAbI M3 BAXHbIX
MaTepuasnos.

Bpemsi npocyluku: 6 - 10 gHel.

Mogesin n Kkos1nyecTso ocywinTeses,
NPpHUMEHSIEMbIE B 3aBUCUMOCTH OT THIa N
nnaowjagn 34aHnsa

4.4 TEXHOJIOr'M4YECKASA CYLUKA

Mopaene ocywutensa

100 M2

20 40 60 80
Mnowaab BOAHON NOBepXHOCTU GacceitHa

Mopaene ocywuTtensa
Ar-A IR
AF-B
AF-C

AF- C spec.

AF-D

AF- C spec..

AF-E

AF-E spec.

100 200 300 400 500 M2
Mnowaae BOAHON NOBepPXHOCTH GaccerHa

Cywika ApeBEeCHHbI:

Cm. n. 3.5.24

CyLuKa MeXOoBbIX LKYPOK:
Q =1 r/yac ans ogHoON LWKYpKu

4.5 NJIABATE/IbHbIE BACCEMHbDI

Heb6onblune YacTHble 6accenHbl:

Q =Ag X75r/uac

BacceliHbl 60/1bLION NoLWaan:

Q = Ag x 150 r/uac

CD 1100 (CD 1800

CDB 1000 | CDB 1700 | CD 2400

CDB 1100 | CD 1900
KeapTupbl naowaabo 1 1 1
1o 80 m?
OTpenbHble AOMa
nnowaabto fo 120 m?

2 1 1

KBapTupbl Nowazabto
6onee 80 M2
OTpenbHble AOMa
nnowaabio bonee
120 M2 3 2 1
Odmchbl nnowaasio
100 - 200 M?
Odmchbl nnowaasio 4 3 2
200 - 300 m2

As = nnowaab 6accelHa (M)

Ycnosus:

MWHUManbHbIA NPUTOK Hapy>XXHOrO BO3AyXa =

10 M*/yac x M* - Ag

(MpWTOK Hapy>XHOro BO3ayxa CHMXaeT Tpebyemyto
HarpysKky OCyLleHWs)

TemnepaTtypa Bo3ayxa = tgo + 2 K
OTHocUTeNbHas BNaXHOCTb Bo3ayxa = 60% RH
Mpn MCNoNb30BaHMM 3TUX IKCNEPUMEHTASTbHbBIX
[aHHbIX 1 paboumnx ycnosumsx ocylueHns 28 °C/60%
MOXXHO PYKOBOACTBOBATLCS HMXenpuBeaeHHbIMU
avarpammamm (Puc. 64), KOTopble NoKasbiBaloT
BO3MOXHOCTb YCTaHOBKM KOHKPETHOW MoAeNu
OCYLUMTENS! B 3aBUCMMOCTY OT nowaan 6acceiHa.
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