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ABCOPBLIMOHHBIE XOJ1I0AWJIbHbIE
MALLUHbI

TPaaMLMOHHBIE KOMNPECCUOHHBIE XONMOAMNbHBIE MaLLUUHBI NPUMEHSIOT-

CS1 BO MHOMX 0BN1aCTsIX TEXHWKM, OHU XOPOLLO Ce0s 3apeKOMEHLOBaIIN.

CeTb KOMMNaHWiA, 3aHNMAIOLLASICS X NOCTaBKOM M 0OCTYXVBaHWEM, OT-

JM4HO pa3BuTa. ManoBeposiTHO, 4T0 aBCopOLMOHHbIE XONOAMbHbIE

MaLLMHbI 3aMEHSIT 3HaYUTENbHYIO YaCTb KOMMPECCUOHHBIX CUCTEM. TeM

He MeHee, CYLLLECTBYIOT 0011aCTV NPUMEHEHWS, rie OHW 061aaI0T 3KO-

HOMMYECKVIMI 1 3KONOTMYECKMIA NpenMyLLiecTBaMu. AGCOPOLIMOHHBIE

XONOAMbHBIE MaLLUHBI LIENECO00Pa3HO NPUMEHSTb NPU HANMYMK Che-

aytomx $hakTopos:

® CyLLECTBYIOLLAS WM NPOEKTUPYEMas SHeproycTaHoBka paboTaeT ¢

BbIAENIEHMEM Tena, KOTOPOE HEe UCMONb3YeTCs MONHOCTHIO;

Hannyne 6POCOBOrO (BTOPUYHOMO) Tenna;

Hannyne OeLleBoro MCTONHUKA TOMNMBA (HanpuMep, rasa);

3P EKTNBHOCTb PabOThI KOTIOB MOHUXKEHA 13-3a HEAOCTATO4YHOM

TEM/0BON HArpy3ku (B YaCTHOCTU, B NETHUIA CE30H);

® /IMEIOLLEIC B PacriopsiKeHUN ANeKTPO3HEPrM HEAOCTATOYHO A/1s
MNTaHUS KOMMPECCUOHHBIX XONOAUBHIKOB;

® K YCTaHOBKE NPEObABNSIOTCS XeCTKie TPeOOBaHNS B OTHOLLEHWN
Luyma 1 srbpaumu;

® B CBSI31 C BbICOKVMY LieHaMM NOTPebeHne aneKTPO3HEPrn OrpaHm-
YeHO, HO UMEETCs B PaCcNOPSKEHNN LELLEBbI UCTOYHMK Tenna.

Takum 06pa3oM, abCopOLMOHHbIE X0NOAMbHbIE MaLLMHBI Lenecoob-

pa3HO MCMob30BaTh MPY Hannyuy GecnnaTHbIX UK AeLeBbiX UCTOY-

HVKOB TEMNa UNW YCNOBMWIA, OrPaHNYMBAIOLLIMX MPUMEHEHME TPaaMLm-

OHHbIX XONOAWbHBIX MALLIWH.

TUNbl ABCOPBLUMOHHbBIX X0JI0AU/IbHbIX MALLUWH
CylLIECTBYET HECKOMBKO TUMOB aOCOPOLIMOHHBIX XONOAMIbHBIX MALLVH,
13 HWX BA OCHOBHbIX 3TO:

1) GPOMUCTONMTUEBbLIE CUCTEMBI,

2) BOLOAMMMAYHBIE CUCTEMBI.

A6copbLmoHHbIe xonoamnbHble MalumHel THERMOFRIGO npuHagnexar
K NepBoii kaTeropu: BOAA SIBNSIETCS XNaaareHToM, OPOMUCTbIV INTIN —
abcopOEHTOM.

NPUHLUMN JEACTBUS

B ocHoBe paboTbl aBCOPOLMOHHOI XONOAMILHOM MaLLVHBI NeXaT TPy

XOPOLLO WM3BECTHBIX BU3NYECKMX ABAEHNS:

1) Np1 MCnapeHun (UK KUNEHMN) XMEKOCTb MOrNOLLAET TEMnno, a npm
KOHAEHCALWN — OTAAET TENNO;

2) TemnepaTtypa KUMNEHWs XWUAKOCTU SBNAETCS GyHKUMEN AABNEHUS:
MOHXEHWE [JaBNEHNS BELET K MOHMKEHUIO TEMMEPATYpbl KUNEHNS;

3) CyLLLeCTBYIOT Napbl BELLECTB, 00/1afaloLLMX BbICOKMM CPOACTBOM (XO-
POLLIO PACTBOPSIOLLMECS OAHO B APYroMm).

B TpaamumoHHOM NapoKOMMPECCMOHHOM LiviKie XOMof, BblpabaTbiBaeT-

CSl B pesynbTate MCMapeHus XnazareHTa npy HU3KOM AABNEHUN. 3aTem

napbl X1aareHTa CXMMaIOTCS B MEXaHUYECKOM KOMMPECCOPE U KOH-

[EHCUPYIOTCS NPY BLICOKOM AABNEHWMN. BOMLLIUMHCTBO NPEACTABEHHBIX

Ha PbIHKE KOMMPECCOPOB UMEIOT SNEKTPUYECKWIA MPUBOA.

B abcopbLyOHHOI X0N0ANLHON MaLLIMHE UCMONb3YIOTCS, MO CYLLECTRY,

Tak1e Xe 1cnapuTenb U KOHAEHCATOP, HO POJb KOMNPECCOPa BbINO-

HSIOT XMMKYeckuii abcopbep, reHepaTop Tenna u Hacoc, CO3AAI0LLINIA

Pa3HOCTb AaBAEHWIA. [Py 3TOM CYLIECTBEHHO CHUXXAETCS PACXOA, AeK-

TPO3HEPrK, NOCKOAbKY HACOC NOTPEBNSET 3HAUNTENBHO MEHBLLIE 3/EK-

TPOSHEPTM MO CPABHEHMIO C KOMMPECCOPOM.

6

ABSORPTION CHILLERS

Conventional, mechanical compression refrigeration is used
in many different ways and is well proven, with a good
support network of suppliers and maintenance companies.
Itis unlikely that absorption cooling will replace convention-
al systems on a large scale, but there are many applications
where it can offer an environmentally and economically
superior alternative. Generally speaking, absorption cool-
ing is worth considering if one of the following factors apply:
e There is a cogeneration plant and it is not possible to use
all the available heat, or there is a new cogeneration plant
under design.
e Waste heat is available
e A low cost source of fuel is available (for example gas)
e Plant boiler efficiency is low due to a poor load factor
(particularly in summer)
e It is not possible to satisfy the electrical load of the plant
e The site is particularly sensitive to noise and vibrations.
e The site needs more cooling but has an electrical load
limitation that is expensive to overcome, and there is an
adequate supply of heat.
In short, absorption cooling will find its application when a
source of free or low cost heat is available, and/or if there
are objections to the use of conventional refrigeration.

TYPES OF ABSORPTION CHILLERS

There are several types of absorption chillers; the two basic
ones are:

1 lithium bromide/water systems

2 ammonia/water systems

THERMOFRIGO absorption chillers belong to the first
category: water is the refrigerant and lithium bromide is the
absorbent.

WORKING PRINCIPLE

Absorption chillers operate on the basis of three well known

physical phenomena:

1 when a liquid evaporates (or boils) it absorbs heat, and
when it condenses it gives up heat.

2 boiling temperature of a liquid is a function of the pres-
sure: as this one decreases, the first one decreases.

3 there are some pairs of chemicals that have a strong
affinity to dissolve in one another.

In a conventional, mechanical vapour compression cycle,

the refrigerant evaporates at a low pressure producing

cooling. It is then compressed in a mechanical compressor

to a higher pressure, where it condenses. In most of the

machines in the market, the compressor is normally pow-

ered by an electric motor.

In an absorption chiller the evaporator and condenser are

essentially the same, but a chemical absorber and a thermal

generator replace the compressor, with a pump to provide

pressure change. As a pump requires much less power than

a compressor, electrical power consumption is much lower.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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Let's see how the physical basics illustrated above are
used in an absorption chiller.

PaccmoTpuM, Kak ynomsHyTbie GU3NHECKIe SBNEHUS U MPUHLMMBI UC-
NONb3YIOTCA B aOCOPOLIMOHHBIX XON0ANNBHBIX MALLIVHAX.

1. MpeactaBum cebe repmMeTnyHbIA cocyr, ¢ nydkom Tpy6 BHYTpU. Mo 1. Consider a tube bundle in a closed vessel with some

Tpybam TeyeT Boaa, KoTopyto Tpebyetcs oxnaantb. Co3nannm Baky-
YM BHYTPM COCyaa. B COOTBETCTBIM C N. 2) 3TO NPUBEAET K CHAXEHIO
[ABNEHNS W, CNefoBaTeNsHO, TEMNEPATYPbl KUNEHUS BOLbLI BHYTPM
cocyna. Hanpumep, nasnexme 0,8 kMa COOTBETCTBYET TEMMNepaType
KuneHus Boabl npubnuantensHo 3,7 °C. Opocum BOOI HAPYXHY0
MOBEPXHOCTb TPYO, PACMONOXeHHbIX BHYTPM cocyaa. [ocKosbKy Tem-
neparypa Bofbl B Tpybax BbilLe, YeM Temrepatypa kuneHisi Bofbl B
COCYAE MpW AaHHOM JaBNEHMM, TO, B COOTBETCTBIM C N. 1), OpoLuato-
Lwas Bopa ByneT ucnapsThes, 0TMpas Tenno OT BOMbI, TEKYLLEN B
Tpybax, T.e. OCYLLECTBASETCS npoLecc oxnaxaeHns. Cekums abcop-
OLMOHHO XONOAMIBLHON MalLWHbI, COCTOSILLAA M3 cocyaa C pasmMe-
LLEHHbIM BHYTPW My4koM Tpy6, HasbiBaeTcs VICMAPUTENEM.

water to be cooled flowing in the tubes. Let's make
vacuum inside the vessel. For what is said at point 2,
pressure and accordingly boiling temperature of water
inside the vessel decrease. For example at a pressure
of 0,8 kPa corresponds a boiling temperature of ap-
proximately 3,7°C. Let's spray some water on the
outside surface of the tube bundle inside the vessel: if
the temperature of the water flowing in the tubes is
higher than the boiling water temperature correspond-
ing to that pressure, for what is said at point 1 sprayed
water evaporates, absorbing heat from the water flow-
ing inside the tubes. So the cooling process is obtained.
The vessel section where this tube bundle is located is
called EVAPORATOR.

A oxnaxzgaemas Boga
B xnapareHt
C repMeTWyHbI COoCyA,

A Chilled water
B Refrigerant
C Closed vacuumized vessel
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2. B [eNCTBUTENBHOCTY OMMCaHHBIA BbilLe MPOLECC BbICTPO OCTaHO- 2. Actually the above illustrated process is going to stop

BUTCS, €CIM He OyayT NpUHATLI HE0OX0aUMbIE MepbI. Mpn ncnape-
HUVM BOAbI LABMEHME (@ 3HAYMT W Temnepatypa KUneHns Boabl) B
cocyge nosbiwaetcs. Korga Temneparypa Kunexus nogHUMETCS
BbllLE TEMMepaTypbl BOAbl B TPyGax, NPoOLEcc ucnapexus (1 npo-
LIeCC oxnaxaeHus) npekpatutcs. Ons pelenus npobnembl uc-
NOMb3YeTCs TPETbE U3 YNOMSHYTHIX QUINYECKUX SBIEHWNA, Nexa-
LUMX B OCHOBE PaboThl aBCOPOLIMOHHON XONOAMBHON MallnHbI. B
[laHHOM CJly4ae napoi BELLECTB SBNSIOTCS BOAA U GPOMUCTLIN Nn-
TUiIA. BpoMUCTBIA NUTUIA 0BNALaeT BbICOKMM CPOACTBOM K BOAE U
BbICOKOI MMrpOCKONMYHOCTLIO. ECIM BBECTW B rePMETUYHBINA COCYL,
pacTBop GPOMMCTOrO NUTUS, OH NOTNIOTUT BECh Nap, 00pasytoLLMiA-
CSl NPy UCNapeHnn Boabl Ha nyyke Tpy6. Takum 0Bpa3om, BHYTPH
cocyna OyneT nopnepxuBaTbcs NOCTosHHoe aasnexue 0,8 kMa, n
npouecc oxnaxaeHus 6yaeT npogonkatecs. ornoweHune Boabl
OPOMUCTLIM INTUEM — NPOLIECC IK3OTEPMIUYECKUIA, T.€. COMPOBOX-
[aloLLMICs BblaeneHmem Tenna. 310 Tensio LOMKHO BbiTh 0TBEAEHO
OT CuCTeMbI. [Ing 9TON Lenu B repMETUHHOM COCYAE pasMeLleH
BTOPOW Ny40K TPyD, B KOTOPOM TEYET OXNaxaaioLast Bofa. Takum
00pa30M, BHYTpM COCYAA MOAAEPXMBAETCS MOCTOSHHAA TeMnepa-
Typa. Cekums repMETUYHOrO COCYaa, B KOTOPOI PAcMoNOXeH BTO-
poit ny4ok Tpy6, HasbiBaeTcs ABCOPBEPOM.

itself very quickly if necessary adjustments are not
laken. As the water evaporates, pressure inside the
vessel (and accordingly boiling temperature of water)
increases. When boiling temperature becomes higher
than the temperature of the water flowing in the tubes,
evaporation process (and consequently cooling proc-
ess) stops. The problem is solved using what is said at
point 3: in this case the chemicals used are water and
lithium bromide. Lithium bromide has a great affinity
with water and it has a great hygroscopic power. If we
spray a solution of water and lithium bromide inside the
vessel, this will absorb all the vapours generated by the
evaporation of water on the evaporator tube bundle. So
pressure inside the vessel is kept constant at 0,8 kPa
and the cooling process can go on. The absorption of
the water by the lithium bromide is an exothermic
process, it means heat is generated that has to be
removed from the system. For this reason there is a
second tube bundle in the vessel where some cooling
water is flowing in: so temperature inside the vessel is
kept constant. The vessel section where this second
tube bundle is located is called ABSORBER.

A - Xnokuin xnapareHt

B - napbl xnagareHta

C - KOHUEHTPMPOBaHHbIN pacTeop LiBr
D - npouecc abcopbumm

E - oxnaxpaemas Boga

F - oxnaxpatowias soga

Refrigerant

Vaporized refrigerant
Concentrated LiBr solution
Absorption process
Chilled water

Cooling water

TMOTO W™
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3. Turpockonuyeckue CBOMCTBA pacTBopa BPOMMCTOrO MUTKS B BOLE
He 0CTaloTCH HEeM3MeHHbIMU. Ha HWX CYLLECTBEHHO BIMSIOT [Ba
¢dakTopa:

a) Temnepatypa — C MOHWXEHWEM TEMMNEPATYPbI NOBLILLAETCS pa-

CTBOPUMOCTb BPOMUCTOrO IUTUS B BOZE;
6) KOHLIEHTPaLWMS — C MOHWKEHMEM KOHLEHTpaumm LiBr B pacTeope
CHUXaeTcs abcopbrpytoLLas cnocobHOCTb PacTBOpa.

Bopa, npotekatolas no Tpydam abcopbepa, NOAAEPXMBAET NOCTO-
SHHYIO TEMMEPATYPY BHYTPU COCYAA. YTO Xe KacaeTCs BIMSHNS KOH-
LieHTpaLyK, TO Yem Bonbliie BOAbI MOTMOLLAET PACTBOP, TEM MEHee
addexTvBeH npouecc abcopbuum. s noaaepxarus abdeKTBHO-
CTM npouecca HeoOX0AMMO NOCTOSHHO BOCCTaHAaBNMBATL KOHLIEHT-
paumnto pacTeopa. Camblii MPOCTON €nocob — BbiNApMBaTh BOAY M3
pacTBOpa, Tak kak 61iaroapst PasHOCTY JABNEHUIA HACKILLEHHBIX Ma-
POB BOZAbI M GPOMMCTOrO NUTUS NPU KUMEHUN pacTBOpa ByaeT ncna-
PSTBCS TONBKO BOAA, T.6. KOHLEHTPaLws pacTeopa ByaeT yBenmyn-
BaThCs. PacTBOP KMMWT B CMELMabHO NpeaHasHaueHHOM Afist 3TOro
cocyne - FTEHEPATOPE, kynma noctynaeT cnabbliid pacTeop. [ns Ha-
rpeBa pacTeopa B reHepaTope MOXET MCNOoNb30BaTLCs Nto6oil Aoc-
TYNHBIA MCTOYHMK TEMNA: ropsiyas BOAa, Nnap, CXMraeMoe TOMMBO.
Mocne BbiNapyBaHWst KOHLEHTPUPOBAHHBIA PACTBOP NOCTYNaeT B ab-
copbep, rae OH MOrNOLLAET Napbl XNafareHTa, NOCTynaioLLme 13 uc-
napuTens.

3. Hygroscopic properties of the solution of water and

lithium bromide don't remain constant. They basically

depend on two factors:

a) Temperature: the affinity between lithium bromide
and water increases itself as temperature decreas-
es.

b) Concentration: when this one is very low (it means
the quantity of the salt in the solution is very low) the
absorption capacity of the solution is very low.

Regarding the first point, the water flowing inside the

absorber tubes keeps the temperature inside constant.

Regarding the second point, the absorption process

starts to become less effective as the amount of water

absorbed in the solution grows. To keep constant the
effectiveness of the process it is necessary to bring the
concentration levels back to the initial point. The easi-
estway to do it is to boil the solution: due to the different
vapour pressures of water and lithium bromide, during
the evaporation process only the water evaporates. So
the concentration of the solution increases. The boiling
process takes place in dedicated vessel called GEN-

ERATOR where the dilute solution is collected. The

generator is fired with the available heat source: hot

water, steam or directly the combustion of a fuel. Once
the boiling process is completed, the concentrated
solution is sent to the absorber to absorb the vapours

generated in the evaporator .

A — xnagareHt

B — KOHLEHTPMPOBaHHLIV PacTBOP BPOMMUCTOro NUTUS
C - napsl xiagareHTa

D - Hacoc abcopbeHTa

E - oxnaxpaemasi Boga

F - oxnaxparoLLas Boga

G - UCTOYHMK Tenna

Refrigerant

Concentrated LiBr solution
Vaporized refrigerant
Solution pump

Chilled water

Cooling water

Heat source

OTMTMTOT>
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4. B reHepatope 00pasyeTcs He TOMbKO KOHLLEHTPMPOBAHHLIA PacTBop,
HO 1 BOAsiHOI nap. Map noctynaet B apyroii cocyn — KOHAEHCATOP,
roe KOHAEHCMPYETCS OXNMaKAAIOLLEN BOAOW (MCMONb3YETCS Ta Xe
BOAA, 4TO W N5 oxnaxaeHus abcopbepa). ObpasytoLLmiics KOHAEH-
caT CNYXMT XN1aaareHToM, OH OpOLLaeT nyyoKk Tpyb B Ucnaputene 1
OXNaXAaeT NPOTEKAIOLLYIO B HUX BOAy. TakuM 00pa3om, paboyuii
LIMKN XONOMMBbHOM MaLLIMHBI 3aMbIKaeTCs.

4. In the generator also water vapours are generated

together with the concentrated solution. They are sent
to another heat exchanger called CONDENSER where
they are condensed by a cooling water flow (the same
water that is flowing in the absorber). This condensed
water is used as refrigerant to be sprayed in the
evaporator to generate the cooling effect. So the work-
ing cycle of the machine is completely closed.

A - KoHpeHcaTop

B - napbl xnagareHTa (Boabl)

C — XvpKuii xnagareHT (Boaa)

D - KOHUEHTPMPOBAHHBIN pacTBOp
E - reHepatop

F - Hacoc abcopbeHTa

G - oxnaxpaemas Boja

H - oxnaxpgatowias Bopa

| = NCTOYHWK Tenna

Condenser
Vaporized refrigerant
Liquid refrigerant
Concentrated solution
Generator

Solution pump
Chilled water

Cooling water

Heat source

TIOTMMTOW>™
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5. Ha puc. 5 npencrasneH 6a30Bbiii paboumii LMKN OBHOCTYMEHYATON 5. Basic working cycle for a single effect absorption chiller.
abCOPOLIMOHHON XONOAUNBHON MaLLIMHbI

A - oxnaxparoLas Boga A Cooling water
B - oxnaxnaemas Boga B Chilled water

C - Hacoc abcopbeHTa C Solution pump
D - ropsuas Boga D Heat source

| - ICNAPUTENb I EVAPORATOR
Il - ACOPBEP Il ABSORBER

Il - FEHEPATOP Il GENERATOR
IV - KOHOEHCATOP IV CONDENSER

RC GROUP - 159.1.T.ABS.RuEn_02.03 11
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KNACCUDPUKALNA BPOMUCTOJIUTUE-
BbIX ABCOPBLIUOHHbIX X0J10AWUJIbHbIX
MALLUWH

TpaaumLMoHHO aGCOPOLIMOHHBIE XONOAMUbHBIE MALLWHLI AENATCA HA Ka-
TEropu Mo TUMy UCTOYHIKA TEMa 1 N0 YNCIY CTYNeHei XONoauIbHOro
LMKna.

Tunbl UICTOYHUKOB Tenna

06bI4HO TEN0 NOABOAUTCS K aBCOPBLMOHHO XON0AMIBHON MaLLHE
C MOMOLL|bHO:

® ropsiyen Boabl

® napa

® HEMoCPECTBEHHOrO CXMraHus TonvBa

Yucno cTyneHeli XonoaunbHOro Lykna

B npopaxe nMeloTcs 0fHOCTYNeHYaTbie U ABYXCTyneHyaTble abcopb-
LIMOHHbIE XONOAUNbHbIE MalLMHLI. Pa3pabaThiBaioTCs TPEXCTYNeH aTbe
X0NOAM/bHbIE MaLLUMHBI. [IByXCTyneH4YaTbie MalHbl 3GdeKTUBHEE, HO
1 nopoxe. OnpepensioLym GakTopom Npiu BLIBOPE TUNa XONOAUNLHOI
MaLLIMHbI IBASIETCS TEMNEPaTypa NMEIOLLErocs LOCTYMHOMO MCTOYHMKA
Tenna. Huxe npueepeHa ynpoLLgHHas cxema BbiIGopa KonyecTsa CTy-
MeHei XON0AWbHOM MaLLMHBI B 3aBUCKMOCTI OT UCTOYHIKOB Terna (v
VX TeMneparypbl).

lopsyas Bopa:

o1 75 10 150 °C - ogHOCTYnEHYaTbINA LMK

o1 150 g0 200 °C - gByXCTyneHyaThIiA LWKN
Map:

ot 50 7o 300 kMMa — OAHOCTYNEHYATIN LKA

ot 400 po 1000 kMa - fBYXCTyneHYaThIA LK
HenocpeacTBeHHOE CXUraHue TOnMBa:

JBYXCTYMeHYaTbli LKA

12

WATER/LITHIUM BROMIDE TYPE AB-
SORPTION CHILLERS CLASSIFICA-
TION

It is useful and common practice to divide absorption
chillers into categories in different ways: by the type of heat
source and by the number of effects.

Type of heat source

Heat is generally supplied to the absorption unit as one of
the following:

e hot water

* steam

e directly by burning fuel (direct fired)

Number of effects

In the market it is possible to purchase single and double
effect machines. Triple effect units are under development.
Double effect machines are more efficient than single
effect, but also cost more.

The determining factor in the choice of one type respect to
the other is the temperature at which heat is available.
Following there is a simplified scheme showing the differ-
ent heat sources (and their temperatures) with the number
of effects.

Hot water from 75°C to 150°C single effect
from 150°C to 200°C double effect
Steam from 50 to 300 kPa single effect

from 400 to 1000 kPa double effect

Direct fired double effect

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OBYXCTYMNEHYATbIW LMK

Boilue 6bI10 NpUBEAEHO ONMCAHE LMKNA OBHOCTYNEHYATOM X0N0aMb-
HOM MalLMHBI. ITOT LMK MOXET ObITb MPOVAIIOCTPUPOBAH CreayIoLLei
CXEMOM:

DOUBLE EFFECT CYCLE

The cycle described in the above pages refer to a single
effect machine. It can be well illustrated by the following
scheme:

®)

©

< —
5kr/u 1,43 kBT
/ e
A - Vcnapurtens Skr/ SKr/4 A Evaporator
B - Abcopbep B Absorber
C - l'eHepatop C Generator
D - KoHpencatop @ D Condenser
. —
1 kBT
5«kr/y
G —

B 0gHOCTYNEHYaTon Xon0aMIbHOM MaLLMHE C BOASHBIM NOAOTPEBOM ANs
nonyy4eHns 1 kBT xonoga B vcnapuTene LOMKHO MCMapsTLCs OKOMO 5 Kr/y
XnafiareHTa. 310 03Ha4aeT, YTo NOABOAMMON K reHepaTopy TeNAoTsl A0N-
XHO BbITb JOCTATO4HO [151 BhINAPVBAHWS U3 PACTBOPA 5 Kr/4 X1aaareHTa,
KOTOPbIA 3aTEM KOHAEHCMPYETCS M BO3BPALLAETCS B UCMapuTeNb. Ecin
UCMONL3YETCH BbICOKOTEMMEPATYPHbIA UCTOUHMK TEMMaA, TO Mapbl X1aaa-
reHTa, NOCTYMaloLLMe 13 reHepaTopa B KOHLEHCATOP, Takoke OyayT MMeTb
BbICOKYIO TEmMnepaTypy. 9T napbl MOTYT UCMONL30BATLCS 4151 MOBTOPHO-
ro NOAOrpesa pacTopa 1 NoNy4eHUs A0MOHUTENBHOMO KONMYECTBA X/1a-
[lareHTa Ans Brpbicka B UCTapuTeNb. [1ng 3TOM Lenn XonoaunbHast Ma-
LLMHA OCHALLIAETCS BTOPUYHBIM reHepaTopoM. OH Ha3bIBAETCS HUSKOTEM-
nepatypHbIM reHepatopom (HTT), B TO BpeMst kak NepBUYHbIA Ha3biBaeT-
CS1 BbICOKOTEMMEPaTYpHbIM reHepatopom (BTT). B HiskoTeMnepaTypHOM
reHepaTope VCTOYHVKOM Tenna SBASITCA Napbl XafareHTa, nocTynaio-
LLye 13 BbICOKOTEMMEPATYPHOrO reHepaTopa.

RC GROUP - 159.1.T.ABS.RuEn_02.03

In a hot water fired single effect machine approximately 5
kg/h of refrigerant have to evaporate in the evaporator to
produce 1 kW of cooling: it means that the generator should
receive enough heat to boil 5 kg/h of refrigerant out from the
solution that will be sent to the evaporator once condensed.
When the available heat source is very hot, the refrigerant
vapours coming out from the generator and going to the
condenser are also very hot. Their temperature is so high
that they can be used to boil the solution a second time, so
that an extra quantity of refrigerant is available to be
sprayed in the evaporator. For this purpose a second
generator is added to the machine (it is called low temper-
ature generator, while the main one is called high temper-
ature generator): in this one the heat source is the refriger-
ant vapour coming from the first generator.

13
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MpuBeneHHas Bbile CXema OfIHOCTYMEHYaToro Lykra npeobpasyetcs
cnenyloLmm 06pasom:

The above scheme is modified as follows:

2 Kr/y 3 kr/u
< —
‘ 0,85 kBT
S ==
A - Vcnaputenb A Evaporator
B - A6cop6ep B Absorber
C-BTl C HTG
D - KonpeHcatop 5 kr/y D Condenser
E-HTT 3 Kkr/y E LTG
@ 5 Kr/4
—p —
1 kBt
5 Kkr/u
< — p— —

Mbl BUAMM, Y4TO NPU UCMOb30BAHNN TaKO CXeMbl B BbICOKOTEMME-
paTypHOM reHepaTope BbiNapuBaeTCsa TONbKO 3 Kr/4 xnafareHta. 1o
03HayaeT, 410 Ans nonyyeHns 1 kBT xonoga B ABYXCTYNEHYaTOM X0-
NOAUNBHOM MawwuHe TpebyeTcs NOABOLUTL MEHbLIEe KONMYECTBO
Tenna, 4em B 0iHOCTyneH4aTon. PakTyecku, 2 kr/4 xnagareHTa Bbl-
napuBaeTCs 3a CHET MCMOMb30BAHNS BTOPUYHOIO TEMNa, KOTopoe
MOrno BbITb NOTEPSHO. TaknM 0BPa3oM, NPy OLMHAKOBON XONOA0-
NPOM3BOAUTENLHOCTM ABYXCTYNEHYaTas XonoambHas MallHa no-
TPebASET MeHbLUEE KONMMYECTBO SHEPTUM, YEM OLHOCTYMEHYATAs.
VHbIMK cnoBamu, 3G dEKTUBHOCTb ABYXCTYNEHYATON XONOANBHOM
MaLUVHbI BLILLE, YeM OGHOCTYNEHYATOMN.

lMprMeHeHne BTOPWMYHOTO reHepaTopa B ABYXCTYNEHYATON Xon0anb-
HOW MaLLMHe NO3BONSET UCMOL30BATh PA3NNyHbIE PabouMe LMKbI.
VI3meHsis cxeMy IBUXEHMS pacTBOPA U3 OLHOrO reHeparopa B Apy-
rOM, MOXHO NMOMY4UTb MapanienbHblit, NOCNeA0BaTENbHIA UnK obpart-
HbIA LKAkl OCHOBHBIE XapaKTEPUCTUKN LWKIIOB NPUBELEHbI B ONUCa-
HWW CEPUIA MOAENEN.

14

In this scheme H.T.G. is the high temperature generator,
while L.T.G. is the low temperature generator. Analysing
this scheme it is possible to notice that in this case only 3
kg/h of refrigerant are generated in the high temperature
generator. It means that to produce 1 kW of cooling the
machine has to be fired with less heat than a single effect
one: in fact 2 kg/h of refrigerant are generated by waste
heat inside the machine that otherwise would have been
dissipated. So a double effect machine requires less quan-
tity of primary energy to produce the same cooling capacity,
or in other words its efficiency is greater than the one of a
single effect machine.

In double effect machines the second generator makes it
possible to design different working cycles, changing the
path of the solution from one generator to the other: so there
are parallel, series or reverse cycles. Main features of each
cycle are described in the description of each model series.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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NMPUMEHSIEMbIE BELLLECTBA

e Bpomup nutua (LiBr). Bpomug nnTns — 370 CONb, aHANOrMYHas no

CHEMICALS

e Lithium Bromide (LiBr) Lithium bromide is a salt with

CBOMM XMMMYECKMM CBOINCTBAM OObIKHOBEHHOW MOBAPEHHOIA
conu, xnopuay Hatpus (NaCl). 3Tv cBOINCTBA BCEM XOPOLLO 3HAKO-
Mbl. M3BECTHO, 4TO B aTMOCGHEPE C MOBLILIEHHOW BNAXHOCTHIO
MOBAPEHHAs CONb Cama CTaHOBMTCS BNAXHOIA, MOCKONbKY MOrno-
LaeT Body w3 Bo3ayxa. bpomua nutus obnagaeT Takum Xe CBOM-
CTBOM, HO ero abcopOupyioLLas cnocobHOCTbL B 17 pas BellLe, Y4em
Y NOBAPEHHON CONMW. YeM BblLLIE KOHLIEHTPALIMS M YEM HIXe Temne-
paTtypa pacTeopa 6pOMUAA AMTUS, TEM BhILLE €ro MOrNoLALLAs
CMOCOBHOCTS.

MonuGgar nutka (Li,MoO,). B npucyTcTaum kucnopoaa LiBr Bbiabisa-
€T Koppo3vio MeTannoB. Mockosbky cocyasl abCopOLMOHHON X0M0-
JUNbHOMN MaLLVHBI PaBOTAIOT MPU MOHKEHHOM [JABNEHUN, KUCTOPOL, B
HUX NPaKTUYECKM OTCYTCTBYET. OOHAKO B MPOLIECCE TEXHUYECKOrO 00-
CNYXMBAHWS U MPY HAPYLLIEHWSIX HOPMaTbHO PabOTbI MaLLIHbBI BO3-
JyX MOXET NPOHUKaTb B COCYAbl. [N 3alumThl arperarta B pacTeop
[00aBNsSeTCs MHMMOUTOP KOpPPO3UK, U NOAAEPXMBAETCS ONTUMAb-
HbliA YPOBEHb LLENOYHOCTM. MHMMBMTOP hOpMUpYeT TBEPAbI 3aLLT-
HbIi CNOI HA MOBEPXHOCTW MeTanna, NPEensTCTBYIOWWIA ero OK1che-
HWio. B npouecce GOpPMMPOBaHMS 3aLLMTHOMO CNOS KOHLIEHTPALMS
VHrMBMUTOPA B PACTBOPE MOHMXAETCS. B CBA3M C 3TMM pEKOMEHyeTCS
MepMOMNYECKM N3MEPSITL KOHLIEHTPaLMO MHMMBKTopa B abcopbeHTe n
npu HeoGxomMmocTu 106aBnSTL ero B pacTop. CMLIKOM BbICOKOE
corepxaHue Monnbriata B pacTBOPE HEXENATENbHO, Tak Kak OH MOXET
BCTYMaTh B PeakLyto ¢ GPOMULOM JINTHAS, YTO OTPULIATENBHO MOBMSET
Ha paboure XapaKTEPMCTIKA XONOAUNLHON MaLLMHBI.

Bopa (H,0). B auectse xnaparenTa B a0COPOLMOHHBIX XONOANbHbIX
MalLVHax 1cronb3yeTcst Boaa. Boaa aomkHa ObiTb YMCTON, Be3 npume-
ceit. OBbI4HO A1t 3TVX LieNeid 1CMONb3YETCs AMCTUANMPOBaHHAs BOAA.

o OKTMNOBLIV CINPT (2-3TUN-1-3TaHon). [ns NOBLILLEHMS NOMOLLA-
foLiert cnocobHoCTY abcopberTa B pacTBop [00aBNAOT HeOO0Mb-
LIOe KO/M4EeCTBO OKTWUIOBOro crivpta. CnupT cnocobeTyeT nepe-
MELLMBAHWIO CNOS XMAKOCTM Ha TPYOax B My4Ke 1 NOBbILLAET MHTEH-
CMBHOCTb TEM/O- N MaccoobMeHa. OgHaKko, M3BLITOK CriMpTa Hexe-
naTeneH, NoCKOMbKY OH BbI3bIBAET 3akynopuaHue Tpyo Tennoob-
MEHHVKA 11 CHUXEHWE XON0A0NPOU3BOAUTENBHOCTU.

RC GROUP - 159.1.T.ABS.RuEn_02.03

similar characteristic of sodium nitrate (NaCl), the com-
mon salt. So it is easy to imagine lithium bromide prop-
erties. It is well known that when salt is left in a high
humidity atmosphere, it becomes sticky. This is because
it absorbs moisture from the atmosphere. Lithium bro-
mide has the same characteristic and its absorption
power is 17 times stronger than the one of the common
salt. The higher the concentration and the lower the
temperature of lithium bromide solution are, the stronger
its absorption power is.

Lithium molybdate (Li,MoO,) LiBr has a corrosive ac-
tion towards a metal in the presence of oxygen. Since the
absorption chiller is a vacuumed vessel, almost no oxy-
gen is present in the vessel. However due to some
maintenance operation or some bad action, air could
come inside the machine. To be on safer side the
corrosion inhibitor is added in the solution and further the
alkalinity is also adjusted. The inhibitor forms a hard
protective layer on the metallic surfaces, protecting them
from corrosion. As this layer starts forming, the inhibitor
concentration decreases. For this reason a periodic
chemical analysis of the solution to check the amount of
inhibitor (ppm) and to add the calculated make up quan-
tity is recommended. Excessive quantities of molybdate
have to be avoided, since it may react with lithium
bromide, affecting chiller performances.

Water (H,0) The refrigerant used in the absorption
machines is water. The water has to be pure and without
contaminants. For this reason distilled water is used.

Octyl alcohol (2-Etil-1-Esanolo) In order to increase the
absorption effect of the solution, a small quantity of octy!
alcohol is added into the machine. Main purpose of this
alcohol is to make the liquid layer covering the tube
bundle more turbulent, increasing heat and mass trans-
fer. Overcharging however has to be avoided since it
causes the choking of the heat exchangers resulting in a
decrease of the capacity.

15
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OBLUME CBEAEHUA

Temnepatypa oxnaxaaemoii BOAbI

BpomucTonuTHEBbIE XONOAMBHBIE MALUMHBI UIMEIOT OrPaHUYEHNs No
Temrepatype oxnaxpaeMon Boabl. Ha npakTuke, HUKHUM Npesesom
sBnseTcs Temnepatypa 4,5 — 5 °C, x0T B OTAEMbHbIX CAy4asx OHa MO-
XeT onyckatbest 40 4 °C v aaxe HECKOMBKO HXe. STy OrpaHnieHus o0byc-
IOBNEHbI MCMOMB30BAHNEM BObI B KQYECTBE X1afiareHTa, OHu He MOryT
ObITb YCTPaHEeHbI J0DABNEHNEM B OXNIXIAEMYIO BOLY aHTUdPK3A, Kak
3TO [eNaeTcs B TPAMLMOHHbBIX XONOANABHBIX MALLMHAX.

Oteop Tenna

AGCOPOLIMOHHBIE XONOAMNBHBIE MALLIMHbI BLILENSIOT B aTMOCHEPY O0Ib-
LUee KOMMYECTBO TEMNA, YEM TPABULMOHHBIE SNIEKTPUYECKIME XONOANb-
Hble MaLLVHBI. ITO O3HAYaEeT, YTO AN HIX HeoOXoayMbl Bonee Npon3Bo-
OUTENbHbIE rPaaMpHK. Kak npasuno, KOMYecTBO PacCcerBaemoro Tenna
MPEBBILLAET XONOA0MPON3BOAUTENLHOCTL B 2,5 pasa [yis OfHOCTYMNEHYa-
Thix 11 B 1,8 pasa — 15 ABYXCTYNEHYATbIX XONOAUbHLIX MALLIMH.
Bonbluoe 3HayeHne MeeT Temnepatypa, NP1 KOTOPON Tenao OTBO-
ONTCS U3 CUCTEMBI, TO €CTb O4EHb BaXHbI TEMMEPATYPbI OXNaxaalo-
L BOAbI HA BXOAE W BbIXOAE M3 XONOANIBHOM MaLLMHbI, MOCKObKY
oxnaxparoLLasi Bofia NpoTekaeT kak Yepes abcopbep, Tak v Yepes KoH-
neHcarop. Temnepatypa OxnaxaatoLlei Bofbl 3HAYUTENBHO CUMbHEE
BAMSET Ha 3PPEKTUBHOCTb aOCOPOLIMOHHBIX XONOLUNBHBIX MALLIVH,
YeM TPAAMLMOHHBIX KOMMPECCOPHBIX. ITO AOMKHO YYMTLIBATLCS MK
pacyeTax rpagmpeH 1 CUCTeM oxnaxaeHms. HuxHWiA npeaen Temne-
paTypbl OXNaXAAloLE BOAbI ONPEeenseTcs TOYKON Havana kpucTan-
nu3aunm abeopbeHTa.

Kpuctannusauus

cnonb3oBaHe MUKPOMPOLIECCOPHBIX CUCTEM YNpaB/ieHUs B Nocie-
[JHee [IECATUNETUE 3HAYUTENBHO CHU3MIO PUCK KprCTanM3auum abeop-
GeHTta. HecMOTpst Ha 3T0, KPUCTANM3aLMS SBNSIETCS OQHOMN 13 MMaBHbIX
npo6nem abcopOLVIOHHbIX BPOMMCTONMTUEBLIX XONOAMBHBIX MaLLMH.

Y10 Xe Takoe kpuctannusauus?

[peanonoxmMm, 4To MMEETCS BOAHBIA PACTBOP CONMW, TeMnepaTypa ko-
TOPOro NOAAEPXMBAETCS NOCTOSHHON. ECan ynanat pactBoputens
(BOAY) M3 pacTBOpa, TO PACTBOP CTAHET HACILLEHHBIM. JTO 03HAYAET,
YTO PaCcTBOPUTENb JOCTUM NPeaena CBoel CnocobHOCTW PacTBOPSTh
conb. Ecnv npoponxars yaansite pacTBOpUTENb, TO N3BLITOK COM 06-
pasyeT TBEPAbIE YaCTULbl, Ha3bIBAEMbIE KpUCTannamu. 310 SBNEHNE
Ha3bIBAETCS KpMCTannm3aLmei. Takum 06pasoM, KpUcTanin3aumus sTo
HW YTO MHOE, kak 00Pa30BaHME CONM B TBEPLOM COCTOSIHUM B PACTBO-
pe. Kpuctannusauus 3aBucuT OT CiefytoLLmx GpakTopos:

® Temneparypsl pacTeopa;

® KOHLIeHTpaLyM pacTeopa.

[Ins KOHKPETHOrO PAcTBOPa MOXHO NMOCTPOUTL rPadukn 3aBUCUMOCTU
Temnepartypbl OT AaBNeHUs NapoB abcopOeHTa NpK Pa3NNYHbIX KOHLLEH-
Tpauusx pacTBopa (CM. PUCYHOK HUXeE). Ha prcyHKe BbiaeneHa Tak Ha-
3blBaemas kMg kpuctanamnsaumn. OHa nokasblBaeT, kakoBa Makcm-
MaJlbHO BO3MOXHasi KOHLIEHTpaLWs pacTBOpa Npu AaHHON Temnepary-
pe. Cnpasa 0T MHWW KPUCTaNM3aUmMM CONb NPUCYTCTBYET B PACTBOPE
1 B XMOKON, N B TBEPAON da3e.
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GENERAL CONSIDERATIONS

Temperature limitation

Lithium bromide/water units have a limitation on the chilled
water temperature they can produce. For most practical
purposes, this is limited to 4,5-5°C (even if in some cases
it is possible to go at 4°C or even slightly below). This
limitation is caused by the use of water as refrigerant and
cannot be solved by adding an anti-freeze agent to the
chilled water, as for conventional chillers.

Heat rejection

Absorption chillers reject into the atmosphere a greater
amount of heat than conventional electrical chillers. This
means that cooling towers will be larger. As a general rule
the heat that has to be dissipated is approximately 2,5 times
the cooling capacity in single effect machines and 1,8 times
in double effect machines.

Extremely important is also the temperature at which heat
is rejected from the system, so inlet and outlet cooling water
temperatures are important. This is because the cooling
water is flowing in both the cooling and the condensing
section of the machine. Absorption chillers are much more
affected by the cooling water temperature than convention-
al mechanical ones. This has to be taken into account while
sizing the cooling tower or the cooling system. Anyway
there is also a lower limit to the cooling water temperature:
too low temperatures can lead to crystallisation.

Crystallisation

Crystallisation has always been considered one of the
major problems of the lithium bromide/water absorption
chillers. PLC based control systems development occurred
in the last ten years has greatly reduced the possibilities of
the phenomenon to take place or to grow. In spite of this,
talking about lithium bromide/water absorption chillers,
crystallisation is the first word that is associated to the
machine. So let's try to understand what crystallisation is.

What is crystallization?

Suppose to have a solution of water and salt. Having fixed
a certain temperature, if the solvent (water) is continuously
removed from the solution, this one becomes saturated, it
means the solvent has reached the maximum capacity to
solve the solute (the salt). If more quantity of solvent is
removed from the solution, the excess solute will form solid
aggregates called crystals. This phenomenon is known as
crystallisation. So crystallisation is nothing more that the
appearing of the salt in the solid state inside the solution.
Actually it depends upon the following:

e Temperature of the solution.

e Concentration of the solution.

For a patrticular solution, it is possible to draw a graph
temperature-vapour pressure at different concentrations.
An example is reported below. In this graph a particular line
called "crystallisation line" is underlined: it shows the high-
est concentration that can be reached for every tempera-
ture: at the right of this line the salt is present in solid state
and not more diluted in the solution.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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Ha nnarpamme Takxe npeacTaBneH paboumii LMK ABYXCTyMNeHYaTow
XONOAMBHOW MaLWWHBI. Mpu N3MEHeHUM YPOBHS paboumx TeMnepaTtyp
XONOAUABHON MALLMHBI LMK HA Avarpamme CABUraeTcs: Temneparypbl
1 KOHLieHTpaLwst abcopBeHTa [omXHbI BbiTb TakMM, YTOOLI LMK NPO-
TeKan nesee MHAM KpUCTanan3aumm.

Kpuctannusaumio pacteopa B aGCOPOLIMOHHOM XONOANIBHON MalLnHe
MOTYT BbI3BATb CAEAYHOLLME MPUYMHBI

) H13Kas BXOAHas TeMNepaTypa oxXNaxaaioLLeii Boabl;

6) HenoCTaTo4HbIN BakyyM B COCYAAX;

B) HELOCTATOMHbIV PACX0g, PacTBOPA;

r) Neperpes reHeparopa.

B Kaxon XonoanbHOM MallMHe NpesyCMOTPEHO HECKONLKO CPELCTB
3aLUNTBI OT KPUCTANNM3ALIWAN, KOTOPbIE OMUCHIBAIOTCS AN KOHKPETHBIX
Cepuii MaLLIvH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

In this graph also a double effect machine working cycle is
reported. As temperatures inside the machine change the
cycle shifts in the graph: the temperatures and the concen-
tration levels inside the machine have to be such that this
cycle never pass over the crystallisation line.

In an absorption chiller, crystallisation of the solution can occur
due to one of these reasons or to a combination of them:

a) Low cooling water inlet temperature.

b) Insufficient vacuum inside the machine.

¢) Insufficient solution flow.

d) Excessive generator heating.

Each machine is provided with several safeties in order to
prevent the appearing of the crystallisation: all these ap-
plies are illustrated in each series description.

17
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3ABOACKHUE UCNbITAHNSA

Mockonbky abcopBLMOHHbIE X0N0AMNbHBIE MaLLMHbI paboTatoT nog, Ba-

KyyMOM, BXHEILLIMM 3Tanom Npon3BOACTBA SBASETCS 00ECTEYEHNE X

repMeTMYHOCTU. HeobxommM CTpOruiA KOHTPONb KayecTBa U3roTORNe-

HWS arperata U TiLaTenbHbIe MPOBEPKM OTCYTCTBUS Teuel. YunTbiBas

BXHOCTb 3TWX MPOLELYP, Ha 3aBOAE MPOBOASATCS CAELYIOLLME MCTbI-

TaHus.

¢ WcnbiTaHus ¢ MCNONb30BaHNEM MbUILHOFO pacTBopa. BHyTpeH-
HWe NONOCTY XONOAMIBHON MaLLMHBI 3aMONHSIOTCS a30TOM MOA, AaB-
nenvem 1o 130 kMa. Ha Mecta coemmHeHys TpybonpoBOAOR 1 pas-
Ba/IbLIOBAHHbIE KOHLbI TPYG PaBHOMEPHO HAHOCUTCS TOHKWIA COiA
pacTeopa Mbina. B cryyae HEMAOTHOCTM B KAKOM-MBO COEAMHEHUN
30T BbITEKAET Yepes Hee B aTMocdepy, 06pasyst MblNbHbIE My3bIPU.
30HbI yTEYEK MAPKMPYIOTCS, U HEFEPMETNYHOE COEMHEHE OTMPaB-
NIIETCA HA PEMOHT UN MOBTOPHYIO CBAPKY.

* McnbiTaHus no cnagy AasneHus. [10cne yCTpaHeHus HENfIOTHOCTEN,
0BHapYXXeHHbIX BO BPEMS MPOBEPKM MblTbHbIM PACTBOPOM, BHYTPEHHME
MONOCTM XONOAMIBHO MaLLIMHBI CHOBA 3ar0MHSIOTCS a30TOM N0z, aBne-
Hvem ot 130 go 140«MMa. Mo, 3T AaBNEHMEM CHCTEMA BEIAEPKVBAETCS
BTEYeHve 24 4acoB. 3a 3TO BPEMSI MPU HAIMHM HEMAIOTHOCTEN NPOM30M-
[T yTedka a3ota B atMocdhepy, 1 AaBneHne B CUCTEME YraferT.

® McnbiTaHWs C MICNOMb30BaHUEM CTPYU renms. [ennii MeeT 04eHb
Mablil pa3Mep MONekyn (MEHbLUMIA TONBKO Y MONEKyN BOAOPOAa),
Mo3TOMY CrOCOOEH NPOHMKATL Yepes3 Menbyaiive oTBepcTys. Ab-
COpPOLMOHHAs MaLLMHa MOSHOCTLIO BakyyMUPYeTCsl, 3aTeM NOACOe-
JVHSIETCS K rennesomMy Tedenckatenio. Bce coeamHenus o6aysatot-
cst reaveM. MocKonbKy MaLLMHa HaxoaMTCs Mo, BakyyMOM, MKW Hanu-
YK HENOTHOCTEN rennid MPOHMKAET BO BHYTPEHHME NOAOCTY M 0OHa-
PYXMBAETCS TeYenckaTeneM (Ha ero SKkpaHe MosIBNSETCS COOTBET-
CTBYIOLLAs HAVKaLws). Ecnn 0Buimin pacxop, Yepes Teub COCTaBAsET
Gonee 1x107 cm3/c B nepecyeTe Ha HOPMasbHbIE YCIOBIS, TO COeaM-
HEHVe MapKUPYeTCs 1 PEMOHTUPYETCA.

¢ UcnbiTaHus B aTMocdepe renust. XonoauibHas MallnHa LennkKom
HaKpbLIBAETCS NOMMITUAEHOBO NAEHKON, NMOA, KOTOPYIO NoAAETCS re-
nuiA. Pacxon yepes Teun 13MepsieTCs reNeBbIM TEYEMCKaTenem B
TeueHve 30 MuHyT. pn 3TVX NPOBEPKaX MaKCUMaTbHAs A0NYCTUMAs
BeNM4MHa yTeukun coctasnsieT 1x10° cm®/c B nepecyeTe Ha HopmaJib-
Hble YCIoBWS.

¢ M'mppasnuyeckne mcnbitanus. Mlocne TOro kak mMalumHa npoLuna
reN1eBbIE UCTbITaHNS, NPOBOASATCS MMAPABNNYECKUE WCTILITAHNS,
NPV KOTOPLIX JaBAEHME B 1,5 pasa npeBbILLaeT pacHeTHOE HOMUHAb-
HOE 3HaueHMe.
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FACTORY TEST

Since the absorption chiller works under vacuum, the
manufacturing of these machines becomes very critical
with respect to leak tightness. Therefore it is necessary to
follow stringent quality control procedures and leak detec-
tion procedures are required. Understanding the impor-
tance, the following leak detection tests are carried out:

e Soap test: Nitrogen is charged into the machine up to
130 to 140 kPa pressure. After charging is over, the test
is carried out with soap solution. A soap solution is
spread evenly over the joints and on the expanded tube
ends. If there is any leakage the nitrogen will try to leak
from the joint, and because of the soap solution, bubbles
will be formed. These leak points are marked and re-
paired/rewelded.

e Decay test: after repairing the leaks found out during
Nitrogen test, the machine is again charged with Nitro-
gen up to 130 kPa pressure. The machine is kept for 24
hours in this pressurised condition. If any leakage occurs
Nitrogen will escape to the atmosphere and the pressure
will start reducing thus showing the leakage.

e Helium spray test: the helium molecule is the next
smallest molecule after the hydrogen in the periodic table
and it will leak through very minute holes. The absorption
machine is fully vacuumized. After this, the machine is
connected to a special helium leak detector. The helium
is spread on all the joints. As the machine is under
vacuum, a leakage in the joints will result in helium
entering into the machine which will be shown on the
screen of the helium leak detector. If the cumulative leak
rate is more than 1 x 107 standard cc/sec. then the joints
are marked and repaired.

¢ Helium shroud test: the machine is fully covered by a
polythene sheet and the helium is passed under the
polythene cover. The leak rate is observed in the leak
detector machine for 30 minutes. In this test, the maxi-
mum allowable leak rate is 1 x 10° standard cc/sec.

e Hydraulic test: after the machine passes the helium

test, it is tested for hydraulic test up to 1,5 times the
nominal design value.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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PABO4UA OUANA3OH

PEXXUM OXJTAXKAEHUA

Temnepatypa oxnaxgaemoii BOAbI B ucnapurene

+4,5°C MUHMUMabHAs BbIXOAHAsA TeMnepaTypa OxnaxaaeMon
BoAb! (ons Mmoaenei cepun W.LTE, W.MTE, W.HTE, W.COG,
S.SEF, S.DEF);

+5°C MWHWUMaNbHAa BbIXOAHAsS TeMMepaTypa OxnaxaaeMon
BOAb! (AN Mogenein cepun G.HEF, G.MOD);

+25°C MakcuMarbHas BbIXOGHas Temneparypa OXnaxaaemon
BOAbI.

Temnepatypa oxnaxaaioLein Boapbl

+20°C MUHUMabHAs BXOAHAS TEMNEPaTypa OXNaXaaloLLein BOAbI
(ans mopenen cepumn W.LTE, W.MTE, W.HTE, W.COG,
S.SEF, S.DEF);

+22°C MUHUMaJTbHAs BXOAHAS TEMMepaTypa OXIaxaatoLen Boap
(onst mopeneit cepumn G.HEF, G.MOD);

+42°C MaKCMMasnbHasi BbIXOAHAS TeMnepaTypa OXnaxaalowen
BOAb! (MpW TEMNepaType OXNaxXAaloLein Boabl HA BXO4Ee
+36 C).

MuHUManbHast 1 MakcyMasbHast TeMNepaTypbl NPUBEAEHb! A1 PasHbIX

paboumx YCNOBMIA 1 HE MOTYT UMETb MECTO OJIHOBPEMEHHO.

Temnepartypa ropsueii BoAbl

75°C MUHUMasbHas BXOAHas TeMMepaTypa ropsyen Bogel (ans
mogeneit cepum W.LTE, W.COG);

105°C MakcMMasbHas BXO4HAS TemMnepaTypa ropsyeit Boas! (ans
mopeneit cepum W.COG);

110°C MakCMMasbHas BXO4HAS Temnepatypa ropsyeit Boab! (4ns
mogeneii cepum W.LTE);

110°C MVHUMasbHAs BXOAHAS TEMnepaTtypa ropsyein Boasl (4ns
mogeneit cepum W.MTE);

150°C MakCcvManbHas BXOLHas TeMnepatypa ropsHei Bogbl (ans
mogeneit cepum W.MTE);

150°C MVHUMaUbHas BXOZHAS TeMnepaTtypa ropsuei Bodbl (4ns
mogeneii cepum W.HTE);

200°C MaKCcVManbHas BXO4Has Temnepatypa ropsHei Bogel (ans

mogeneii cepun W.HTE).

[aBnexue napa

50 kMa MUHUMaNbHOE AABEHNE napa Ha BXoLe (4ng Moaenen
cepun S.SEF);

300 kMa MakCMMasbHOE [aBfieHne napa Ha BXoge (4s Mogenein
cepum S.SEF);

400 MMa MUHUMa/IbHOE AaBNEHE Napa Ha BXOAE (419 Mofeneii ce-
pun S.DEF);

1000 kMa  makcumanbHoe AaBneHWe napa Ha Bxoae (4ns Moaenen
cepun S.DEF).

PEXXMM HATPEBA

Temnepatypa ropsueit Boapl

60°C MakcuMarbHas BbIXOAHAs TeMnepatypa (4ns Moaenen

cepunt G.HEF, G.MOD)

Mo Bonpocam akcrnyaTauuy XoNoansbHbIX MaLLMH NpK paboumnx Tem-
nepatypax 1 jaBneHusix, OTANYHbIX OT NPUBEAEHHbIX Bbllle, oOpallaii-
Teck B npeacTasutenscteo RC GROUP.

Arperatbl npeHa3Ha4Y€Hbl ANs YCTAHOBKW BHYTPU NOMELLEHUS C
Temneparypoui Bo3ayxa ot 4 10 45 °C ¥ OTHOCUTENBHOMN BNAXHOC-
Tblo He Gonee 90 %. Mo Bonpocam yCTaHOBKM arperaToB BHe No-
MelLueHuii (ana mopeneit cepumn G.HEF, G.MOD, W.COG) oGpa-
waitech B npeactasutensctso RC GROUP.

RC GROUP - 159.1.T.ABS.RuEn_02.03

WORKING LIMITS
COOLING MODE
Evaporator water temperature:

+4,56°C  leaving water minimum temperature (W.LTE,
W.MTE, W.HTE, W.COG, S.SEF, S.DEF mod.)
+5°C leaving water minimum temperature (G.HEF,

G.MOD mod.)
+25°C leaving water maximum temperature

Cooling water temperature:

+20°C inlet water minimum temperature (W.LTE,
W.MTE, W.HTE, W.COG, S.SEF, S.DEF mod.)

+22°C inlet water minimum temperature (G.HEF,
G.MOD mod.)

+42°C outlet water maximum temperature (with inlet at
36°C)

Both the above extreme conditions cannot occur

simultaneously.

Hot water temperature:

75°C inlet water minimum temperature (W.LTE,
W.COG mod.)

105°C inletwater maximum temperature (W.COG mod.)

110°C inlet water maximum temperature (W.LTE mod.)

110°C inlet water minimum temperature (W.MTE mod.)

150°C inletwater maximum temperature (W.MTE mod.)

150°C inlet water minimum temperature (W.HTE mod.)

200°C inlet water maximum temperature (W.HTE mod.)

Steam pressure:

50 kPa  inlet minimum pressure (S.SEF mod.)
300 kPa inlet maximum pressure (S.SEF mod.)
400 kPa inlet minimum pressure (S.DEF mod.)
1000 kPa inlet maximum pressure (S.DEF mod.)

HEATING MODE

Hot water temperature:

60°C outlet maximum temperature (G.HEF, G.MOD
mod.)

For temperatures different from the above, please contact
directly RC GROUP offices.

The units are designed for indoor location where the
ambient room temperatures range is within 4°C and
45°C at no more than 90% relative humidity. For out-
door installation (G.HEF, G.MOD, W.COG) please con-
tact RC GROUP offices.
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CTPYKTYPA YCJIOBHOIO OBO3HAYEHUSA

THERMOFRIGO S SEF 352
1 2 3 4

1 0003Ha4eHne cepum;
2 1cnonb3yemblii MCTOYHKK Tenna: S = nap, W = ropsiyas Boga, G = ras;

3 Tun arperarg;
4 HOMMHasbHas X0M0A0MPOM3BOANTENLHOCTD, KBT.

20

IDENTIFICATION
THERMOFRIGO S SEF 352
1 2 3 4

1 Series identification
2 Heat source (S=steam, W=hot water, G=gas)

3 Type
4 Nominal cooling capacity

RC GROUP - 159.1.T.ABS.RuEn_02.03
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YCTAHOBKA ArPErATA HA ®YHOAMEHT FOUNDATION
MopsAoK AENCTBUIA NPU YCTAHOBKE XONOAMLHON MalUWHLI HA dyHAa- How to properly realize machine foundations and install the
MEHT. unit.

100,

Realize the foundation leav-
ing a pocket in correspond-
ence with each anchor bolts
hole in the foot of the machine
as illustrated.

Boinonuute dyHAaMeHT, 0CTaBmB
rHe3ga Ans KPEnneHns aHKepHbIX
60nTOB, KaK NoKa3aHO Ha PUCYHKE.
lHe3ma pacnonaratoTcs B COOTBET-
CTBWM C OTBEPCTUSIMI B OCHOBAHMM
XONOAUNBHON MaLLMHI.

MoLHUMUTE XONOAMBHYIO MALLIHY 1
BCTaBbTE aHKEpHbIE GONTHI B OTBEP-
CTVSI B OCHOBAHUW MaLLVHbI.

1 — AHKepHbIiA 6onT

Lift the unit and insert the an-
chor bolts in the holes provid-
ed on machine base.

1 Anchor bolt

2 - laiika 2 Nut
3 - Laii6a 3 Washer
4 — OcHOBaHWe MaLLInHbI 4 Machine base
<
\\ AN
N R
\\ DN NN RN RN RN RN SN

OnycTuTe MaLlHy Ha GyHLaMEHT v
YCTaHOBMTE FOPM3OHTASIBHO B COOT-
BETCTBUM C yKa3aHHbIMM [L0NYCKamMu.

Lay the machine on the foun-
dations and provide to its lev-
elling as per required toler-
ances.

<
N
N

NN
N

N N
NN NN N NN NN NN NN N NN

I\

7
7
27

Y ieiA

3anonuuTe rHe3na B GpyHaameHTe, Fill the foundation pockets,

LSS
S

npu1BapUTE LBy K OCHOBaHWIO Ma- RN weld the washer at machine
LUMHbI W 3aTSHIUTE aHKEPHBIFA BONT. base and tighten the anchor
bolts.

N
I T N NN NN NN NN NN NN NN
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HOT WATER

THERMOFRIGO - W.GOG

DpHocTynenYaTbie abcopbumonHbIe KoNOMIbHbIE MALINHDI
C Hu3KoTeMnepaTypHbiM BOfAHbIM NOJIOrEBOM

Single effect ahsorption chillers
low temperature hot water fired

RC GROUP - 159.1.T.ABS.RuEn_02.03 23



THERMOFRIGO - W.COG

OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

PABOYMIA LUK

Ha avarpamme nokasaHa cxema LpKyisiLuy pacTBopa 1 BOfbI B X0NI0-
JIUNbHOM MaLLnHe.

WORKING CYCLE

With the help of the cycle diagram below, it is possible to
follow the path of the solution and of the water inside the
machine starting from the generator.

OxnaxpgaioLLas Boga
Cooling water
[opsiyas Boaa
Hot water
< =
Oxnaxpaemast B
Chilled water
)
OxnaxpaaioLas Boga
Cooling water
Cnabbiii Oxnaxpaemast OxnaxpatoLas [opsivas KoHueHTpupo- Knanax KnanaH
pacTtsop XnapareHt BOOA BOOA BOAA BaHHbI pacTeop OTKPbIT 3aKpbIT
Dilute Refrigerant Chilled Cooling Hot Concentrated Open Closed

solution water water water solution valve valve
1 - Ucnaputens 1 Evaporator
2 - Abcopbep 2 Absorber
3 - KoHpeHcatop 3 Condenser
4 - T'eHepaTop 4  Generator
5 — Tennoo6MeHHMK pacTBOPOB 5 Heat exchanger
6 — Bnok ynaneHns HEKOHLEHCUPYIOLLMXCS ra30B 6 Purge unit
7 — BakyyMHbIn Hacoc 7 Purge pump
8 - MepenvieHas Tpyba abcopbeHTa 8 Overflow pipe
9 - Hacoc abcopbeHTta 9 Solution pump
10 - Hacoc xnapareHta 10 Refrigerant pump
11 — TpexxoaoBon knanaH 11 3-way control valve

FeHepatop. B reHepatope cnabeiit pacteop LiBr ¢ koHUeHTpaumeit
57,8 % v Temnepartypoii 69 ‘C noporpesaeTcs NpoTekaroLLen no Tpy-
6am ropsaueit Bomoi ¢ Temnepatypont ot 75 no 105 °C. bnarogaps
noZBOAMMOMY Tensy BOZA BbINAPUBAETCS U3 PACTBOPA, U €ro KOH-
LIeHTpaLms 1 Temneparypa noBbILLAOTCS, COOTBETCTBEHHO, A0 63 %
1 92 °C. Takum 06pa3om, U3 reHepaTopa BbIXOLAT KOHLLEHTPUPOBAH-
HbIF pacTeop LiBr n napbl xnagareHTa.

24

Generator: Inside this heat exchanger the dilute LiBr
solution with a concentration of 57,8% and a temperature
of 69°C is warmed up by hot water (from 75°C up to 105°C)
flowing inside the tubes. Thanks to the heat, the solution
starts boiling and its concentration and temperature in-
crease respectively up to 63% and 92°C. So at the outlet of
the generator this concentrated solution and refrigerant
vapours are available.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

TennooOGMeHHUK PacTBOPOB. V13 reHepaTopa ropsumin KOHLEHTPUPO-
BaHHBIA PacTBOP NOCTYNAET Yepes TennoodMeHHK B abcopbep. B Ten-
N00OMEHHYKE KOHLLEHTPUPOBaHHbIV PacTBOP NOAOrPeBaeT crabbiii pa-
CTBOP, NnocTynatowwmii n3 abcopbepa B reHepatop, ot 35 °C go 69 °C.
Mpwn 3TOM TeMnepaTypa KOHLEHTPUPOBAHHOTO PACTBOPA MOHUXAETCS
o1 92 °C no 45 °C. Mcnonb3oBaHue Takoro TennooOMeHHMKa NOoBbILLAET
3PdEKTUBHOCTb PabO0THI XONOANNBLHON MaLLIVHBI.

A6copOep. KoHUeHTpMpoBaHHbIA pacTBOp nocTynaeT B abcopbep u
OpOLLAET My4oK TPYB, Mo KOTOPLIM MPOTEKAeT oxnaxaatoLLas Boaa. Mpu
3TOM Kan/u KOHLEHTPUPOBAHHOMO PacTBOPA MOMOLLAIOT BECH Nap, 06-
pasyIoLLMIACa B UCNApUTENE, U BHYTPW COCYA NOLAEPXMBAETCS NOCTO-
fiHHOE JasneHve. KoHUeHTpaums 1 Temnepatypa pactsopa LiBr onyc-
KaloTCs, COOTBETCTBEHHO, A0 57,8 % 1 35 °C.

[lanee ¢ NOMOLLBIO HACOCA PaCcTBOP NEPEKAYNBAETCS B FEHEPATOp, rae
€0 KOHLIEHTPaLMsI MOBLILIAETCS 32 CYET MCMOML30BAHNS BHELLHErO 1C-
TOYHMKA TEMNa.

Kak yxe ykasbliBanoch, no Tpybam abcopbepa npoTekaeT OxNnaxaato-
Las BoAa, NOCKOMbKY MOrMOLLEeHMe Boabl pacTBopom LiBr — npouecc
3K30TEPMUYECKWIA. Bbensiowascs npy 3Tom TENI0Bas SHEPTUs Ha-
3blBAETCS TEMOTON CMeLLeHus. Ecnn Tenno He GyaeT 0TBOANUTLCS OT
XONOAUNBHOW MaLLVHBI, TO TeMnepaTypa pacTeopa OyaeT NoBbILLATLCS,
a nornoLLaroLLas cnocobHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pe-
3ynbTate 3PGEKTUBHOCTb NpoLecca abcopOLMmM NOHUUTCS.

KonpeHcatop. [Napbl xnagareHta noCTynaioT 13 reHepaTopa B KOHAEH-
caTop, e OHW KOHLEHCUPYIOTCS 32 CYET OXTAXIAIOLLEN BOABI, LMPKY-
nMpyloLLei B TpyBax koHaeHcaTopa. Xuakuii xnaaareHT cobrpaeTes Ha
[IHE KOHLEHCATopa 1 3aTeM NOCTYNAET B UCMAPUTEb.

B koHaeHcaTope nopnepxmeaetcs aasnenue okono 0,87 klMa n temne-
patypa okono 42 °C.

WUcnaputenb. /13 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTerb,
[laBNeHne B KOTOPOM HUXE, YeM [1aBfeHne B KOHeHcaTope. MoaTomy
Kanam xnagareHTa oxnaxpalTes 40 Temnepatypbl 3,7 “C — To4ku kune-
HWS BOAbI, COOTBETCTBYIOLLEN AABNEHWIO B MCMAPUTENE, U NafaloT Ha
TPyl UcnapuTens. XXuakuii xnagareHT cobupaeTcs Ha AHe ucnapuTe-
N9, @ 3aTeM Mpu1 NOMOLLY HAcoCa XNafareHTa NofaeTcsa Ha pacnpene-
NUTENbHBIE TAPENKV UCMApUTENs, OTKYAA OH B BUAE Kanenb CTEKAET Ha
ny4ok Tpyd. Conpukacasice ¢ Tpybamu, XnagareHT ucnapsercs, otoun-
pasi Ten/o 0T OX1aXAAEMOIi BOAbI, LIMPKYAVPYIOLLE B TpyGax. B peaynb-
TaTe BoLa OXNaxaaeTcs Ao TpebyeMoii Temnepatypbl.
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Heat exchanger: The hot concentrated solution coming
from the generator is sent to the absorber after that it is
passed through a recovery heat exchanger. Inside this one
the concentrated solution preheats the dilute solution com-
ing from the absorber and going to the generator from 35°C
to 69°C. The concentrated solution temperature decreases
down to 45°C. The use of this heat exchanger leads to an
overall increase of the efficiency of the machine.

Absorber: Once the solution has reached the absorber, it
is sprayed onto the tube bundle where the cooling water is
flowing in the inside. The concentrated solution drops
absorb all the vapours generated in the evaporator section,
so that the pressure inside the shell is kept constant. The
LiBr solution gets diluted with a concentration of 57,8% and
a temperature of 35°C.

From here the solution is pumped to the generator where
it is concentrated again by the heat source used in the
machine.

As already seen before, cooling water is flowing inside
absorber tubes, since the absorption of the water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this heat is not
removed from the machine, the solution temperature will
increase and consequently the solution affinity towards the
water will decrease. So at the end the absorption process
will become less effective.

Condenser: The refrigerant vapours coming from the
generator enter the condenser where they are condensed
by the cooling water circulating inside the tubes. The liquid
refrigerant collects on the bottom of the condenser and it is
sent to the evaporator.

The pressure inside the condenser is about 0,87 kPa and
the temperature is approximately 42°C.

Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell and then it falls on the
evaporator tubes. Once it is collected on the bottom, it is
pumped by the refrigerant pump to the distribution trays of
the evaporator, from where it drops upon the tube bundle
due to the gravity. As the refrigerant gets in touch with the
tubes, it evaporates taking away the heat from the water
circulating inside the tubes. This water is so cooled down to
the required temperature.
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OCHOBHbIE OCOBEHHOCTU

o [1Byx6104HOE UCTIONHEHME: BEPXHMIA BIOK, BKIIOYAIOLLNIA B CEOS KOH-

[IEHCATOP 1 reHepaTop, 1 HKHWIA BIOK, BKIIOYaloLLmiA B cebs ncna-
putensb 1 abcopbep.
B0o3MOXHO Taicke MOHOBNOYHOE UCNONHEHNE. My 3TOM 1CMapuTENb
pacnonaraetcs Hap, abcopOepoM. HekoHAEHCMPYIOLWIMECS radbl, Bbl-
nensiolmecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOMYT CKarnu-
BaTbCS N0/, KANNeoTAeMTENbHBIMW NNACTUHAMM, YTO COCOBHO BbI3-
BaTb KOPPO3MIO NNacTuH. B aByx6a04HOM MalLMHE ucrapuTenb U
abcopbep pacnonoxeHbl HA OIHOM YPOBHE, YTO UCKITKOYAET BO3MOX-
HOCTb CKOMMEHMSI HEKOHIEHCVPYIOLLMXCS ra30B 1 KOPPO3uK Kanne-
OTAeNUTENbHbIX NIACTVH. CneayeT OTMETUTL TaKkKe, YTO B MOHOBN0Y-
HbIX MaLLIMHaX MOBLILIAETCS PUCK BHYTPEHHErO «KOPOTKOMO 3aMblka-
HWsi»; KOraa YPOBEHb BO/bI B MCMapuTENe 04eHb BbICOK (a, CnefoBa-
TEJ1bHO, 04eHb BbICOKA 1 KOHLIEHTPALWS PAcTBOPA), X/lafiareHT MoXeT
HEeMnocPeACTBEHHO NepeTekaTh B aBCopOep M MOHMXKATb KOHLIEHTPa-
LMI0 pacTBopa.

e [lonHasi cO0pKa arperaToB, BKOYas ANEKTPOMOHTAX, NPOU3BOAUTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepKy Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacT XON0-
JWNBHOM MaLLMHbI; BEPXHWIA 11 HXHMIA BNOKW, TeNN00OMEHHNK, rep-
METU4HbIE HACOCHI aOCOPOEHTa M XNaaareHTa, BakyyMHbI HAacoC U
OnoK yaaneHns HEKOHAEHCUPYIOLLIMXCS ra30B.

e CucTema ynpaenens Ha 6ase NpPOrpamMMUPyeEMOro NOrM4Yeckoro
KOHTpO/INEepa.

e PactBop LiBr, xnagareHT, MHMMOMTOP KOPPO3UM 1 OKTWAIOBLIA CIPT
MOCTaBSIOTCS OTAENBHO U 3anpaBNstoTCs B XONOMMIbHYI0 MaLLMHY
Ha MecTe aKcrayaTauum.

® [pu TPAHCMOPTUPOBKE BHYTPEHHME NOMOCTY XONOAUILHOM MALLIMHBI
3an0/HEHbl a30TOM NoA, HeBOMbLUMM U3OLITOYHBEIM AaBNeHMEM. ITO
NpeAoTBpaLLaeT norafaH1e Bo3myxa B MOSOCTW MalUvHbI B Clyyae
MEXaHN4eCcKNX MOBPEXIEHWI.

KOHCTPYKTUBHbIE OCOBEHHOCTH

HWXHUIA BNOK

HuxHuiz 6ok cocTouT 13 ncnaputens n abcopbepa, koTopele npe-

CTaBnAIOT COBON KOXYXOTPYOHbIe TEeNI00BMEHHNKM, pasMeLLEHHbIE B

00LLeM KOpMyce M3 YINepOoaMCTOii CTanm.

e Mexay ncnaputenem n abcopbepoM yCTaHOBNEHbI KanieoTae-
NUTesbHbIE MNACTUHBI M3 Hepxaselolen cTanu. OHu nponycka-
loT B abcopbep TONbKO napbl XnagareHTa, yaepXusas kannu
XUEKOCTW B UCNapuTene.

* B vcnaputene n abcopbepe NpUMeHsIOTCSt BLICOKOIhDEKTHBHbIE
TOHKOCTEHHbIE TPYObI, U3rOTOBNEHHBIE 13 PACKVUCNEHHOW Memu C
HU3KUM cofepxannem docdopa. M3 Takoit Mean yaaneH Kucno-
pon, a conepxanue docdopa B Heit coctansieT meHee 0,005 yac-
Teih Ha MuaavoH. Mpu conepxannn docdopa Boiwe 0,005 vacTein
Ha MUIIMOH B MeaHbIX TPyBax abcopOLMOHHBLIX MaLLMH BO3MOXHA
KOPPO3ust MO HAMPSXKEHNEM, T.e. BO3HWKHOBEHWE MOA BO3AEN-
cTBMeM conu (Hanpumep, LiBr) M1KpOCKONMYECKUX TPELLMH Ha
MEX3EPEHHON rPaHnLe Ha HapY)XHOW NOBEPXHOCTH TPYO.

® Bce Tpy6bl HAAEXHO pa3BasibLOBaHbl B TPYOHbIX peLueTkax. KoHCT-
pyKLMs 06ECNEYMBAET NErKWIA OCTYN 1 BOSMOXHOCTb 3aMeHbl KaX-
[0/ TPYObl CO CTOPOHBI /1000 13 KPbILLEK.

o TpyGHble peLeTky U3 YraepoancToi CTau.

CbeMHble KpbiLLk1 abcopbepa 1 cnapuTens M3roToBEHb U3 yrie-

ponucToit cTanu, 06ecneynBatoT ferkuii 4OCTyN K nyykam Tpyb u

cHabXeHbl $naHLEBLIMU TMAPABINYECKAMU COBAMHEHWSIMA.

® Ha KpblluKax MMEIOTCS ra3oBbINYCKHbIE U LPEHAXHbIE NaTpy6Ku
C 3arnyLukamu.

26

MAIN FEATURES

e Double shell design: the upper shell (including the con-

denser and the generator) and the lower shell (including
the evaporator and the absorber).
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, solution
heat exchanger, solution and refrigerant canned pumps,
vacuum pump and purge assembly.

e PLC based control panel.

LiBr solution, refrigerant, corrosion inhibitor and octyl

alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES
LOWER SHELL
The lower shell assembly houses the evaporator and the
absorber sections. They are shell and tube type heat
exchangers, housed in a common fabricated carbon steel
shell.
» Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.
High efficiency and low thickness DLP (Deoxidized Low
Phosphorous) copper tubes in the absorber and in the
evaporator. In DLP copper the oxygen is removed and
the phosphorous content is less than 0,005 ppm. The
presence of phosphorous greater than 0,005 ppm in the
tubes of the absorption machines can result in "Stress
Corrosion Cracking". At a microscopic level, stress cor-
rosion cracking takes place on the external surface of the
tubes by the attack of a salt (e.g. LiBr) on the grain
boundary.
All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.
Carbon steel tube sheets.
Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle, provided with flanged nozzles.
e Plugged vents and drain connections provided for the
water boxes.
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
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BEPXHUI BNOK

BepxHuit 6710K COCTOWT U3 KOHIEHCATOPa 1 reHepaTopa, KoTopble npeq-

CTaBnAIOT COBOMN KOXYXOTPYOHblE TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

06LLEeM Kopryce 13 YrnepoaucToi cranm.

® Mexzay KOHAEHCATOPOM ¥ FEHEPATOPOM YCTaHOBNEHbI KanNeoTaeNm-
TENbHbIE NNACTUHBI U3 HepxaBetoweit cTamu. OHM NPOMyCKaT B
KOHAEHCATOP TOMBKO Napbl XNaAareHTa 1 yAepXMBaIOT Kanam pacTso-
pa B reHepatope, NPensTCTys MOSIBNEHMIO NMPUMECH PAcTBOpa B
XnafareHTe.

® B KOHAEHCATOPE NPUMEHSIOTCS rMaaKve BbICOKOIMPEKTVBHBIE TOH-
KOCTEHHbIE TPYObl, U3rOTOBNEHHbIE 3 PACKVCIEHHOM MELY C HIU3KUM
copepxaHnem docdopa.

® Bce TpyObl HaIEXHO Pa3BabLOBaHbI B TPYOHBIX peLueTkax. KoHeT-
pykumsi 06ecneymnBaeT Nerkuid JOCTyn 1 BO3MOXHOCTb 3aMEHbI Kax-
[0/ TPyBbl CO CTOPOHBI /1060 13 KPbILLIEK.

o TpyOHble PeLleTki 13 YrnepoaucToii CTanu.

e CbeMHbIE KPbILLKM FEHEPATOPa U KOHLEHCATOpa M3rOTOBMEHbI 13
YrNepoamCTOii CTann, 06eCNe MBaIOT NErkMin AOCTYN K Myykam Tpyo 1
CHabXeHbI GnaHLEBbIMI MPABIMYECKMMI COELMHEHUAMU.

© TpyObl reHepaTopa BbIMOMHEHB! MPSMbIMU 15 0BNErYeHNst TEXHU-
4eckoro 06CnyXvBaHus.

® B reHepatope npuUMEHSIOTCS! BbICOKOIDdEKTIBHLIE 0pedpeHHbIe
TpyObl U3 PACKMCNIEHHON Meau C HU3KM coaepxaruem docdopa.

® Ha KkpblLKax MMEIOTCS ra30BbIMyCKHbIE U ApeHaXHbIe naTpybkn ¢
3arnyLKamm.

® (C Kaxao¥ CTOPOHbI arperata MMEITCS MOHTXHbIE MPOYLLMHDI.

® TennoobMeHHIK PacTBOPOB NpeaHasHaueH 15 NoBbILLIEHNS 3pdek-
TUBHOCTU XONOAMIBHOIO LMKNA 1 06ECTIEYMBAET MAKCUMASTBHYIO UH-
TEHCVBHOCTb TENN00OMEHa NP MUHUMANBHOM MPABIMYECKOM CO-
npotueneHun. OH NpeacTaBnsietT co6oi CBAPHOW KOXyXOTPYOHbIN
TENNOOOMEHHIK CO CMpabHBIMU MELHbIMU TpyGamu.

® Brok ynaneHns HEKOHAEHCHPYIOLMXCS ra30B NPEeHA3HAYeH s
HEMPEPLIBHOrO aBTOMATMYECKOrO YAANEHNS HEKOHAEHCUPYHOLLMXCS
ra3oB M3 BHYTPEHHUX MOIOCTEN XONOANILHOM MALLMHBI 1 HAKANMBA-
HWS VX B CNIELMANBHO MPefHa3HaueHHoM s aToro Gake. Brok pas-
[ENeH Ha [iBe 4acTu: NepBylo kamepy, B KOTOPYIO NOCTYNatOT HEKOH-
JEHCUPYIOLLMECS radbl U3 CUCTEMBI, U BTOPYIO Kamepy, koTopast Ciy-
XUT Anst ux xpaHenus. Mo natpybky, NOACOEAMHEHHOMY K NMHUN
HarHeTaHust Hacoca abcopBeHTa, B NepBYyi0 kamepy noaaeTcst nog,
[JaBneHrem HeborbLLoe Konn4ecTBo pacTeopa. KoHel, naTpybka cy-
XAeTCs AN CO3AAHUS MHXEKLMOHHOrO 3 EKTa: BOKPYr BbIXOLHOMO
OTBEPCTVSI BO3HWKAET 30HA MOHWKEHHOrO AABMEHWS. A MOCKOMbKY
kamepa CoeaMHeHa C OCHOBHBIM KOXYXOM MaLLVHBI, radbl U3 CUCTEMBI
BCACLIBAIOTCS B 6/I0K YAANEHSt HEKOHLEHCHPYIOLLMXCS Fa308B W YHO-
CATCS CTPYeit pacTBopa Ha AHO kamepbl. Ma3bl BLICBOGOXAAKTCS B
GaKe-HaKonMTeNe 1 XPaHSITCS B HEM [0 BKIIOYEHWS BaKyyMHOrO Haco-
ca. Takoi HacoC SBNSETCH CTaHLAPTHON NPUHAANEXHOCTLIO BCEX
a6COPOLMOHHBIX XONOAUNBHBIX MALLIMH.
["a3bl AOMKHbI BbITb YAANEHb! M3 Baka-HakonuTens Ao TOro, Kak Aas-
neHve B 6ake nogHumetcs Ao 6,7 kMa. brok ynaneHns HekoHAeHCH-
PYIOLLMXCS ra30B OCHALLEH KNanaHoM 151 NPefoTBpaLLeHns nonaja-
HWS BO34yXa B CUCTeMy B Ciyyae nepebOoeB 3MEKTPONUTaHNS BO
BpemMs paboTbl BakyyMHOrO HAcoca. Bok Takke OCHaLLEH nannaau-
€BbIM 3N1IEMEHTOM [/l aBTOMATMYECKOrO YAANEHUS BOAOPOAA U3 Ch-
CTeMbl. BHYTPEHHME CTEHKM TAKOrO 3NEMEHTa BbINOJHEHbI 13 Manina-
pvs. OpHUM 13 CBOVCTB 3TOr0 MaTtepuana BASETCS TO, YTO Npw
BbICOKOIA TEMMEPATYPE OH CTAHOBUTCS MPOHULIAEMbIM [/ BOLOPO-
Ja. Korpa BKoYaeTcs anekTpoHarpesarenb, nannagvesble Tpyoku
HarpeBaloTCs, M BOAOPOL, (KOTOPbIA COCTaBASIET BOMbLLYIO YacTb He-
KOHAEHCMPYIOLLMXCS ra30B, BbILENSIOLMXCS B CUCTEME) YAANSETCs
13 3NeMeHTa npsimo B atMocdepy.
Takum 06pa3oM, aBTOMATMYECKM NOAAEPXKMBAETCS BaKyyM B CUC-
TEME.
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UPPER SHELL

The upper shell assembly houses the condenser and the

generator sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

» Stainless steel eliminator plates between the condenser
and the generator, in order to permit only to the refriger-
ant vapors to flow to the condenser, retaining solution
drops in the generator, thus reducing the chance for the
solution to contaminate the pure refrigerant.

e Corrugated DLP low thickness (Deoxidised Low Phos-

phorous) copper tubes in the condenser.

All the tubes fitted in the respective tube sheets duly

expanded for the tight fit. All the tubes are individually

accessible and replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel generator and condenser headers fully
removable at either side of the machine, for an easy
access to the tube bundle, with flanged nozzles.

e Straight tubes in the generator for easy maintenance.

e High efficiency low fin DLP (Deoxidised Low Phospho-
rous) copper tubes in the generator.

e Plugged vents and drain connections provided for the
water boxes.

Lifting lugs provided on each side of the machine.

e Heat exchanger to increase the cycle efficiency, of shell
and tube type welded construction, designed for the
maximum heat exchange with the minimum pressure loss.
The heat exchanger tubes are made with spiral copper.

e Purge assembly, which is able to continuously and
automatically remove non condensable gases from the
inside of the machine, storing them into the storage tank.
This one is divided in two parts: a first chamber where
gases coming from the inside of the machine enter, and
a second chamber that is the real storage tank. A small
pipe connected to the solution pump discharge sends a
small quantity of solution in the first chamber. The dis-
charge of this liquid is pinched to create a jet effect. Due
to this jet effect the area surrounding the pipe connection
has negative pressure. Since this chamber is connected
to the main shell of the machine, gases are sucked from
the machine inside and sent to the purge device. Once
the gases are inside, they are taken to the bottom of the
chamber by the solution spray and they are then re-
leased in the storage tank. Here they are kept until the
purge pump is not activated. This pump is a standard
feature of all the machines.
The storage tank has to be evacuated before that the
internal pressure raises above 2,67 kPa. The purge
device is provided with a valve to avoid the air entering
the machine in case of power failure during the pump
operation. The machine is also provided with a palladium
cell to automatically evacuate the hydrogen from the
machine. The inside walls of this cell are made with
palladium. Main device of this material is that at high
temperatures it becomes porous to hydrogen. When the
electric heater is switched on, palladium tubes get heated
and hydrogen (most of non condensable gases inside
the machine are hydrogen) is evacuated from the cell
directly into the atmosphere.

In this way vacuum inside the machine is automatically

maintained.

27



THERMOFRIGO - W.COG

OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

—(©

A - Ucnaputenb

B - A6copbep

C - JInHna HarHeTaHust Hacoca abcopbeHTa
D - KnanaH 1

E - KnanaH 2

F — KnanaH 3

G - MaHomeTtp

H - BakyymHbI Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump

IOTMMTOT>

o [Ins nepekadku xnagareHTa 1 abcopOeHTa NPUMEHSIOTCS repMeTIy-
Hble CaMOCMa3bIBAIOLLMECS HACOCHI, MOSHOCTHIO, BKIKOYAs SNEKTPO-
MOHTaX, COOpaHHbIE Ha 3aBOAE-M3rOTOBUTENE. INEKTPOABUraTeNN
HACOCOB OCHALLIEHbI YCTPOWCTBaMM TOKOBOM 3aLLMTbI. Ha AMHmsX BCa-
CblBaHWS 1 HarHETaHUs! HACOCOB YCTaHOB/EHbI 3aMOPHbIE KNanaHl,
NO3BONSIOLLIVIE IEMOHTVPOBATHL HACOCHI NPV MPOBEAEHNN PEMOHTA U
TexobCnyxmBaHus 6e3 HapyLLeHUs BakyyMa B cucteme. Mo Tpebosa-
Huio 3akazumka mogenn W.COG.229 n W.COG.282 moryT BbiTh OCHa-
LLIEHbI CUCTEMOI KOHTPOAS COCTOSIHMS NoALLMIHMKOB TRG, He Tpeby-
foLLieit pa3bopki HACOCOB.

o CoeauHuTenbHble TPy6onpoBoas!. CexLmm XoNoaubHOM MaLLVHbI CO-
€IMHEHbI Mexy COBON CTabHbIMI LIENBHOTSHYTLIMI TPyDamm cooT-
BETCTBYIOLLMX IMaMeTPOB. TpyOONpOBOAbI UMEIOT CBAPHBIE COEaMHE-
HY1st 1 0BOPYAOBaHbI HEOOXOAMMOE apMaTypPOiA. KaYecTBEHHO CBapeH-
Hble TPYBOMPOBOAbI, coeauHsioLLMe abcopbep 1 KOHAeHcaTop, SBAs-
I0TCS CTAHHAPTHON OCOOEHHOCTHIO KOHCTPYKLIMN AAHHBIX MaLLIMH.

e XonoamnbHas MallmHa 06opyaoBaHa aBTOMATIHECKOI CUCTEMON 3a-
LLUMTbI OT KpUCTaNmM3aLmmn. ECnm KpucTannmsams NpoMCXoamT, OHa
HAYMHAETCS B KOHLIEHTPUPOBAHHOM PacTBOPE Ha BbIXOAE 13 Tenno-
00MEHHVKa, rae KOHLIEHTpaumMs camas BbiCokasl, a Temnepartypa —
camasi Hu3kasl. Kpuctannmsaums MoXeT NPUBECTY K YaCTUYHOI 3aKy-
MOPKE JIHWK, 4TO MOB/EYET CHYKEHME NMOMA4M KOHLEHTPPOBAHHOMO
pacTBopa 13 reHepatopa. s 3aluuThl OT KpUCTaNM3aumum B CHCTe-
Me NpeaycMOTPeHa NHUS nepenvea abcopbeHTa, BbINONHEeHHas B
Buae U-ob6pa3Hoit 06BOAHON TPyObl, COEMHAIOLLENA reHepaTop C
abcopbepom, MUHys TeNN0OOMEHHNK. B cnyyae 3akynopky ypoBeHb
KOHLIEHTPMPOBAHHOMO PacTBOpa B reHepaTope MOBbILLAETCS, W pa-
CTBOP HauMHaeT nepeTekartb no 06BoaHo Tpybe B abcopbep. Mepe-
JIMB rOPSIHEr0 KOHLIEHTPMPOBAHHOIO PAcTBOpa W3 reHepaTopa B ab-
copOep BbI3bIBAET Pa3orpes cnaboro pacteopa B abcopbepe. Mpo-
TeKas Yepes3 TennoodMEHHUK, NOLOrpeTLIi Cnabblii PacTBOP MOBbI-
LIAET TeMnepaTypy KOHLEHTPMPOBAHHOMO pacTBopa. bnaropaps
3TOMY KpUCTasNbl PacTBOPSIOTCS, 1 BOCCTAHABAMBAETCS HOPMaJTb-
Hoe TeyeHre pacTeopa LiBr yepesa TennooOMeHHNK.

® PacnpeaennTenbHble Tapenky ¢ rpaBuUTaLMOHHON NoJaYen npea-
Ha3HayeHbl A1 PABHOMEPHOrO OPOLLEHMS XNamareHToM 1 abeop-
OEHTOM COOTBETCTBYHOLLMX My4KOB TPYO. PacnpenenutenbHble Ta-
PENKM NpeacTaBnstoT co0oi NepdopHPOBaHHbIE CTasbHbIE NacTh-
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e Refrigerant and solution pumps, canned, self lubricating,

factory mounted and wired. The canned motor pumps
are provided with over-current protection safeties to
prevent the motors from burnout. The pumps are also
provided with isolating valves at their suction and dis-
charge ends to ease their removal for maintenance
without breaking the vacuum inside the chiller. Models
W.COG.229 and W.COG.282 have the possibility to
have the TRG bearing monitoring system to check the
status of the pumps bearing without disassemble them
Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallisation line protecting the machine from
crystallisation during operation. If crystallisation will oc-
cur, it should start inside the concentrated solution at the
outlet of the heat exchanger, where the concentration is
higher and the temperature is lower. Here the crystallisa-
tion would cause a partial blockage of this line that would
reduce the outflow of the concentrated solution from the
generator. For the automatic decrystallisation an U-tube
is provided connecting the generator to the absorber,
bypassing the heat exchanger. The accumulation of the
concentrated solution in the generator causes the solu-
tion level to rise. The overflow of the hot concentrated
solution from the generator to the absorber warms up the
weak solution. This heated weak solution warms up the
crystallised solution on the opposite side of the heat
exchanger. Thus the crystals melt enabling the normal
flow of LiBr solution through the heat exchanger.
Gravity feed trays composed by a series of steel drilled
trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
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Hbl, OTBEPCTIS B KOTOPBIX PACMONOXEHBI TOYHO Haf, Mydkamu Tpyo no
BCEM VX AJIMHE.

PacnpenenutenbHble Tapenku obecrieumsaloT 6oee BhICOKYIO Ha-
[EXHOCTb 1 A0NrOBEYHOCTb MALLVHbI MO CPABHEHWUIO C pacnblnTesb-
HbIMK POPCYHKaMM, MOCKOAbKY MCKMIOYAETCS 3p03uns GOPCYHOK U
HapyLLEHNe PaBHOMEPHOCTY OPOLLEHMS NPK KX 3aCOPEHMM. cnonb-
30BaHKe rpaBUTALMOHHOM noaaymn TpebyeT TLiaTenbHoro cobnione-
HWS YKa3aHHbIX JOMYCKOB MO rOPU30HTaIN NMPU MOHTaXe X0n0aunb-
HOW MaLLVHBI.

length of the tube bundle. This gravity feed arrangement
enhances high degree reliability in operation and longer
machine life by eliminating the erosion of the spraying
nozzles and the disruption of flow due to the clogging of
the nozzles with impurities. Since this is a gravity system,
it is extremely important to respect tolerances on the
planarity of the machine at the moment of installation.

A - I'eHeparop

B - KoHgeHcaTop

C - Abcopbep

D - Jlnnns nepenvea abcopbeHTa

E - Hacoc abcop6eHTa

F - Tennoo®meHHUK pacTBOPOB

G - BeposiTHasa 30Ha Hayana kpucTanamMsaumm

Generator

Condenser

Absorber

Overflow line

Solution pump

Heat exchanger

Possible crystallization starting point

OTMTMTOT>

® HenpepbiBHOE MJABHOE PEryMPOBAHUE XONOLONPOU3BOANTENBHO-
ctm ot 10 5o 100 % no TemnepaType OXIaxAaEMO BOAbI HA BbIXOAE
13 XONOAMNBHON MaLLMHBI. Pacxop, oxnaxaaemMomn Boabl 4epes Xono-
JWNBHYI0 MaLLIMHY NOAAEPXMBAETCS NOCTOSHHBIM, NO3TOMY X0N0M0-
MPOW3BOANTENBHOCTb MPOMOPLIMOHANBHA PA3HOCTW TEMMEPATYP OX-
NKOAEMON BOAL! Ha BXOAE 1 Ha Bbixoae. KonebaHus Harpyaku Bbi3bl-
BAIOT MOBLILIEHNE UAN MOHUKEHME TEMNEPATYPbl OXNaxaaemMoii
BOAbl HA BXOME, @, CNEAOBATENBHO, U HA BbIXOAE W3 XONOAWLHOM
MaLLIMHbI. CUrHan oT AaTymka BbIXOAHOM TeMnepaTypbl OXNaxnaemoi
BOAb! MOCTYNAET HA MPOrpPaMMIUPYEMbIiA IOTUHECKUIA KOHTPONNEP U
npeobpasyetcs B curHan toka 4 — 20 MA, KOTOPbI NOAAETCS Ha
3NEKTPONPUBOA, PEryNMPYIOLLEro Knanaxa. Mpy NoBLILIEHUM HArpy3-
KW KnanaH OTKPbLIBAETCS, @ NPU MOHWUXEHWUN — 3aKPbLIBAETCS.
[Ons namepenns Temnepatypsl npumensieTcs gatumk PT-100. C no-
BbILLIEHVEM TEMMEPATYPbl €r0 CONPOTUBAEHME BO3PACTAET, a C NOHM-
XEHMEM — YObIBAET.

e [1n9 3almThl OT KOPPO3UM B PacTBOP A0BaBNAETC HETOKCUYHbIN
MHrBKTOP. B BoNbLUMHCTBE aBCOPBLIMOHHBIX XONOAUNBHBIX MaLLVH
MepBOro MOKONEHUS B KAYECTBE WHMMOUTOPOB MPUMEHSIUCH HIT-
paT unu Xpomar nuTrs. Ho HUTpaT AuTKS Npu BLICOKOI Temnepary-
pe CBA3bIBAET BOMY, & XPOMAT JIMTUS TOKCUYEH. B XONoamnbHbIX
matumHax Thermofrigo B kauecTBe UHrMBUTOPA KOPPO3UM MCMOMb-
3yeTcs MonMBAAT UTIS, KOTOPbIA 0611aAA6T OTANYHBIMIA 3aLLUTHBI-
M CBOWCTBaMM, He CBSI3bIBAET BOAY MPU BLICOKON Temneparype 1
He TOKCWYEH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to the electric actuator of the
control valve. As the load starts increasing, the control
valve starts opening and closes as the load decreases.
The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.
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e Mexay ucnaputenem 1 abcopbepom yCTaHOBNEH NEpenyCcKHO Kia-
MaH, NpeaHa3Ha4YeHHbIA 49 pereHepauuy xnagarenTa. B napax xna-
[JareHTa, 00pasyIoLLMXCs B reHepaTope, CoAepXaTcs Karim pacTeo-
pa. U xoTs OHY YNaBNMBAIOTCS KanneoTaenuTeneM, HebosnbLLoe Konu-
4eCTBO PacTBOPA BCErfa NPUCYTCTBYET B XNaLareHTe 1 nonagaer B
koHaeHcaTop. C yBENMYEHEM KOMMYECTBA PACTBOPA B X1aJareHTe
XONOAONPOU3BOAUTENBHOCTb MALLMHBI MEANIEHHO, HO HEMPEPBIBHO
nagaeTt. 910 CBA3AHO C TeM, YTo pacTeop LiBr cHuxaeT apdekTus-
HOCTb MepeHoca Tena Npu ucnapeHnn xnagareHTa. Moatomy knanaH
pereHepaLymn xnafareHTa Nepuoanieckn oTkpbiBaeTcs s cbpoca
xnagareHTa B abcopbep.

e XonoaunbHasi MallyHa OCHaLLieHa paspbiBHON MeMOPaHoW, pacmno-
NOXEHHOW Ha Kopryce reHepatopa. Ecnu faeneqve B reHeparope
noaHumaetcs Boie 180 kMa, To MembpaHa paspbiBaeTcs, 1 AaBNe-
HVe nagaer.

OKPACKA

XonoaunbHble MaLUMHbI MOKPbITHI MONMYPETAHOBON Kpackow. Mepeq,
OKPACKOI NOBEPXHOCTM OYMLLIAIOTCS U BbICYLLMBAKOTCS.

TENNon3onsauud n nAHEIU

HaHeceHvie Tennon3onaumm 1 yCTaHoBKa MaHenein n3 IMCTOBON CTanm
NPOU3BOAMTCA HA 3aBOAE-U3rOTOBUTENE.
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e Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in the evaporator, the LiBr solution is not effective in
the heat transfer process and so the capacity will be
reduced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND SPECIFICA-
TIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.

INSULATION AND PANELING

All the machines are factory insulated and panelled with
steel sheet plates.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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YCTPOWUCTBA YNPABJIEHUS U 3ALLUTDI

OCHOBHbIE OCOBEHHOCTU

AGcop6LMOHHbIE X0N0AUbHbIE MaLLMHBI Thermofrigo ocHallgHbl cueTe-

MO YPABNEHMS Ha OCHOBE NMPOrPaMMMPYEMOrO JIOTMYECKOro MPOLIeC-

COpa, BbIMOHEHHO MO HOBELLIMM TexHonoruam. CrcTema ynpasneHns

obecneyrBaeT Ge30MaCHYI0 U SKOHOMUYHYIO AKCNNyaTaLyo, fenas npo-

LYKUIO BbICOKOI(DMEKTUBHOMN, HALEXHOM 11 YAOBHOI B YrpaBNeHUN.

YcTporcTea ynpaeneHns pasmeLLieHbl B MPOYHOM MbleBAarOHENPOHN-

LIaeMOM KOpryce CO CTENEHbIO 3aLwmThl IP-42, 3roTOBAEHHOM W3 INC-

TOBOrO METaIa 1 YCTAHOBEHHOM Ha XONOLAMLHON MallmHe. MaHenb

yNpaBNeHns BKIIOYAET B Ce0a CneaytoLye KOMMOHEHThI 1 BbIMONHSET

cnegyouwe QyHKUMA.

© BBOAHON aBTOMATUYECKMIA BLIKIOYATENb A1 3aLLUMTbI ANEKTPUYEC-
KuX Lienei.

® KnemmHast Konoaka fnst MOoLKIIOHEHS CUIOBbIX W YPABASHOLLIVX LIEMEN.

[TporpaMmupyemblii NOrMYECKMini MUKPONPOLLECCOPHBIA KOHTPOA-

nep, KOTOPbI 06eCneynBaeT 3afaHHyI0 NOM Ky BbINOHEHNS onepa-

Ui, 3awmTy 060PYLOBAHNS 1 PErYNIMPOBAHUE XON0LONPON3BOAM-

TensHocTv no MZ-3akoHy.

® 2-X CTPOYHbIN rpadnyeckuid avcnnei.

Pa3BsisbiBaiowmii TpaHCHOPMATOP MUTAHMS Lienein ynpaBneHns ¢

ABTOMATWYECKMM BbIKIIOYATENEM.

KOHTPONb YPOBHS XN1aaareHTa B MCMapuTene C NMOMOLLbIO SNIEKTPOLOB.

ABTOMATMYECKIE BLIKHOYATENM, KOHTAKTOPbLI U Pefe MakCUMabHOrO

TOKa ANS KaXO0ro 3NeKTpoaBUraTens Hacoca.

® B3aumHas 6710KMpoBKa MPW OTKKOYEHUM HACOCOB OXMTaXaaeMoin
OXNaxaaroLLelt Bofbl.

© /3mepeHure 1 MHovKaums Temneparypbi:

- BbIXOAHOV TEMMNEPATYPbl OXNKAAEMOV BOABI,
- BXO[HO TEMMepaTypbl OXNXOaeMO BOAb,
- Temnepatypsl B reHeparope.

e 3alumTa 0T 3aMOPaXuBaHms (BCTPOEHHOE B KOHTPOINEP YCTPONCTBO
CUrHanM3aLmm 0 3amMOpaxvBaHUK, pene 3almTbl 0T 3aMOpaxuBa-
HWs, pene BNOKMPOBKM HACOCa XaJiareHTa no HU3KOM Temneparype,
andbdepeHumanbHoe pene AaBneHus OXNakaaemoi Boapl).

e 3awmTa OT KpUCTaNIM3aumMmM (PENe HU3KOW BXOOHONM TemnepaTypsl
OX/TKAAIOLLEV BOAbI, YCTPONCTBO 3aLLMThI OT BLICOKOI TEMNEPATYPLI
B reHeparope).

® ABapuiiHas CUrHaaM3auys NoCPELCTBOM 3yMMEpa W MHAMKALWN CO-
OOLLEHNIA Ha MaHENW YNpaBneHus.

© HacTpoiika 4acToThl perncTpaumm paboumx napameTpoB 1 yBennye-
HWS 4aCTOTbI PErMCTPaLMM Nocne cpabaTbiBaHWs aBAPUIHON CUrHa-
mn3aumn.

e PerycTpaums paboumx napameTpoB 3a nocneaHue 24 yaca ¢ uHTep-
BafoM 1 yac ans oBneryeHus AUarHoCTKM W aHanuaa paboTbl B
aBapUAHBIX CUTYaLWSX.

© B03MOXHOCTb CBS3N C cucTeMami ynpaenenns BAS/BMS/DCS no
npotokony PPI, CoBMECTVMOMY C BELOMbIMM YAaNeHHbIMU TEpMUHA-
namu gnst wuHbl Modbus.

GYHKLUN CUCTEMbI YIPABJIEHUS U CAMOOUATHOCTUKK

Cuctema ynpaBneHus BhINOMHAET CReaytoLme GYHKLMN.

o [INCTAHLMOHHOE W MECTHOE YnpaBfieHne MoCnenoBaTebHOCTLIO
ornepaumin XonoaMIbLHON MaLLVHbI.

o [I1[-perynmpoBaHie BbIXOAHOW TEMMEPaTypbl OXTaKAEHHOR BOAbI
MOCPEACTBOM M3MEHeHIs pacxofa ropsiyeit Bogpl. Crictema obecre-
YMBAET NOAAEPXAHME TEMMEPATYPbI OXTAXAEHHO BOAL! B 38AaHHOM
QManasoHe, MNaBHO M3MEHsI Pacxof, ropsyeld BOfbl C MOMOLLbHO
knanaHa. Mpn 3TOM X0N0A0NPON3BOANTENBHOCTL PETYIMPYETCS B
npeaenax o1 10 1o 100 % HOoMMHANLHOrO 3HaueHus. Temneparypa
3a02€TCS NPy NOMOLWYM Knaeuatypsl. MnHUManbHoOe 3aaaBaemoe
3HaYeHMe TemMnepaTypbl OXTaKAEHHO Boasl coctaenset 4,5 °C.

e [Hankaums paboyero COCTOSHMS XONOAMNbHOM MalMHbl CO 3BYKO-
BOW W BU3YabHOW aBaPUIAHON CUrHaIM3aLen.

® Bo 13bexaHune ornacHoro ans Matepuana Tpyd TemnepaTypHoro yaa-
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

» Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

* Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

* 2 lines with graphic display.

* Ultra isolation control transformer with MCB protection
for control circuit.

* Level electrodes for refrigerant level monitoring in the
evaporator.

* Individual contactors and overcurrent relays for all pumps
motors.

e Interlocks for chilled and cooling water pumps.

* Temperature sensors and display for the following:

- Chilled water outlet.
- Cooling water inlet.
- Generator.

* Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), D.P. switch for chilled water).

* Crystallisation prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Last 24 hours data logging facility at a sampling time of
1 hour is provided for better understanding of the behav-
iour of the unit during alarm conditions and for easy
diagnostics.

* Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

CONTROL AND SELF DIAGNOSTIC FUNCTIONS

The control panel has the following functions:

* Remote and local access for sequential operation of the
chiller.

* Hot water consumption control by a tight control of the
chilled water outlet temperature accomplished by a mi-
croprocessor PID algorithm. This algorithm allows the
machine to keep the chilled water temperature fluctua-
tions within the set values by continuously modulating
the control valve and allowing to partialize the load from
10% to 100% of the nominal value. Keypad variation of
the set point is possible to get a minimum of 4,5°C outlet
chilled water temperature.

* Status indication with audio visual alarm for malfunction.

* In order to avoid a dangerous thermal shock to the tubes
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pa npy nycke MallWHbI, CUCTEMA YNPABNEHWS MOJAET Ha KnanaH
ropsuelt Boabl komanay (curHan Toka 4-20 MA), koTopas obecneum-
BAET MJABHOE OTKPbITUE KNanaHa He3aBNCKMO OT 3aAaHHON Temne-
patypbl (Mpy YCA0BKM, 4TO haKTUYECKas TEMMepaTypa OXNaXAEHHON
BOZAbI NPEBLILIAET 3afaHHyt0). Yepes 10 MuHYT nocne nycka cuctema
ynpasneHus aBToMatyeckn nepekniodaetca Ha MAL-perynvposa-
HVe TemnepaTypbl OXIaXLAEMON BOMbI.

o [1n51 3aLUMTBI OT YaCTbIX MYCKOB XONOAMALHON MaLLIMHBI M3-3a koneba-
HWA PacXoda OXIKAAEMON BOAbI NPEaYCMOTPEHA 2 CeKyHaHas 3a-
Jepxka cpabatbieaHus AnddepeHLMansHoOro pene AaBneHus.

© Bo3Bpar K HacTpoVikam Mo YMOMHaHMIO.

OYHKLUU SALLUTDI

Cvictema ynpaBneHus 06ecneyvBaeT cresytowime GyHKLAW 3aLuTb:
® 3almTa OT TEMMNEPATYPHOrO Yaapa;

® 3alMTa OT 3aMOPaXMBAHMS;

® 3alTa OT KpUCTanImM3aumm;

® 3alTa OT KaBuTaumm;

® 3alMTa ANeKTPOABUraTenen.

3awura oT TeMnepaTypHoOro yaapa

Bo n3bexaHre onacHOro Ans matepuana Tpyb TemnepaTypHoro yaapa
B TeyeHme nepsbix 10 MUHYT NoCne mycka, korma Temneparypa B reHe-
paTope 04eHb HU3Ka, KianaH ropsiyeli BoAbl NaBHO OTKPLIBAETCS HE3a-
BMCVMO OT TEMMNEPATYPbI OXIaXAEHHON Boabl. Yepes 10 MuHyT cucte-
Ma ynpaBfeHns aBTOMATUYECKN NEPEKIIOYAETCS Ha PEryNMpOBaHue
TeMnepaTypbl OXTaXIaemMoi BOAbI.

3awura oT 3aMopaXxmBaHus

[ns npenoTBpaLLEHs 3aMOpaXMBaHIst OXaxaaemoii Boabl B Tpybax

VcnapuTenst Npy HapyLLeHUA HopMasbHbIX YCOBMIA PaBoTbl XONOMNb-

HO MalLLIHBI NPEAYCMOTPEHbI CReaytoLLIme QYHKLMM:

® BhIKIOYEHNE HACOCA X/afareHTa Npu YMEHbLLEHU TeMnepaTypbl
OX/AXAEHHO BOAbI HUXE 33aHHOIO 3HAYEHUS,

® BCTPOEHHas 3allvTa 0T 3aMOpPaXMBaHNS;

® TepMopene 3aluThl 0T 3aMOpPaXVBaHus;

® aBTOMaTI4eckas 65I0KMPOBKA HACOCOB OXNaXAaeMOii 1 OXNaxXAat0-
LLeiA BOAbI B CAly4ae OCTaHOBA XONOAUNBHON MalLIMHbI;

e nuddepeHumanbHoe pene AaBNeHNs OXIaxaaeMon BOAbl.

3awura ot KpucTanamsaumm

Ecnmn KOHUEHTPMPOBAHHBIA PACcTBOP, NOCTYNAIOLLMIA U3 reHepaTopa B

abcopbep, CAMLLKOM OXIaXAEH, OH KpUCTaNNn3yeTest B TennoooMeH-

HWKE PaCTBOPOB, HapyLLasi HOPMabHY0 PaboTy XONOAMILHON MaLLIK-

Hbl. Kpuctannmuaatyst MoXeT ObiTb Bbl3BaHa KaK CIMLLIKOM BbICOKOV (151

[JlaHHOV TeMnepaTypbl) KOHLEHTpaumein abcopbeHTa, Tak 1 CAULLKOM

HW3KOM (AN AAHHON KOHLEHTPaLMM) TemnepaTypoi. B xonogunsHon

MallMHe NPeaycMOTPeHsl creayiolme hyHKLM 3aLmTbl OT KpucTan-

mn3aumn:

® OCTaHOB MALLIMHbI NP NOBLILLIEHM TEMMEPATYPbI B FEHEPATOPE;

® OCTaHOB MALLMHbI MPU NOHWKEHWUN BXOLHO TEMNEPATYPbI 0X1axaa-
foLLIel BOAbI.

3awura Hacoca XnapareHTa oT KaBuTauum

Ecnu ypoBeHb xiafiareHTa B ucnapuTese Ype3mMepHo NoHUXaETCs, aB-
NEHME BCACLIBAHWS HACOCA XNaJareHTa NaaaeT HUKE AABNEHWS HaChI-
LLIEHMS XNaflareHTa 1 B HACOCE HAYMHAETCs kaBuTaums. [ns npenoTs-
paLLeHnst YPE3MEPHOTO CHUKEHUS AABNEHIS BCAChIBaHWNS HAcoCa He-
06X0MMO MOALEPXMBATL YPOBEHb X/TaflareHTa B UCNapuUTeNe He HUXE
OnpedeneHHoro npeaena. [ng aToi Lenm NpUMEHSIIOTCS TPW 3NEKTPO-
na (RE1, RE2, RE3) 1 pene yposHs (33RL). 9nekTpomsl CMOHTMPOBAHI
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material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the hot water control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.

* Nuisance trip prevention anti chattering timer delays
tripping of chilled water differential pressure switch by 2
seconds, in order to avoid dangerous starts and stops of
the machine due to fluctuations in chilled water flow.

e Chilled water reset.

SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

* Antifreeze protection

* Crystallisation protection

¢ Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the hot water control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator

tubes, the following functions stop the machine if abnormal

conditions leading to ice formation appeatr:

e [-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

¢ Internal antifreeze.

* Antifreeze thermostat.

* Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

e Chilled water D.P. switch.

Crystallisation prevention

If the concentrated solution returning to the absorber from

the generator is excessively cooled, it crystallises in the

heat exchanger and the operation of the machine is af-

fected. Crystallisation occurs either when the concentra-

tion of the solution (for a particular temperature) goes too

high or its temperature (for a particular concentration) goes

too low. The following safety functions prevent the machine

from crystallising:

* Machine safety trip for generator high temperature.

* Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump.

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction
drops below the saturation pressure of the refrigerant
and the refrigerant pump starts to cavitate. To ensure the
minimum acceptable suction pressure the level of the
refrigerant is not allowed to fall below a certain level. This
is done by means of three level electrodes RE1, RE2,
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

B CMeLyansHOM KOPMyce, MOMELLIEHHOM Ha HUXHEM B10Ke CO CTOPOHbI
ucnaputens. dnektpon RE1 umeeT HarMeHbLLYIO AnHY, a anekTpos RE3
—HanbonNbLLYI0. YPOBEHb XiafareHTa noaaepXvBaeTcs MeXIy anekT-
popamu RE1 1 RE2. RE3 cnyxut obuwm anektponoM. Hacoc Bkitoya-
€TCs, KOraa YpoBeHb xnafareHTa nogHumaetcs ao RE1. Hacoc Bbikito-
4YaeTesl, Korma ypoBeHb onyckaeTcs Huxe RE2, u BKNOYaeTest CHOBA,
TOMbKO KOrAa YPOBEHb OnsiTh NoaHUMaeTcs 40 RE1. Korga yposeHs onyc-
kaeTcs Huxe RE2, HacoC BbIKIIOYAETCS C 3aAepxKoii 20 CexyHa,

3awura anekTpoasuratenei

© Hacocbl abcopbeHTa 1 XnafareHTa 1 BakyyMHbI HACOC OCHALLIEHI
pene 3aLnThl OT Neperpysku.

* Hacoc abcopbeHTa OCHaLLEeH 3aLUMTHBIM TepMmopene (fns Moaenei
W.COG 229 1 282).

RC GROUP - 159.1.T.ABS.RuEn_02.03

RE3 and a level relay, 33RL. The three electrodes are
mounted in the refrigerant level box assembly on the
lower shell (evaporator side). RE1 electrode is the small-
est in length and RES3 is the longest. The level is main-
tained between RE1 and RE2. RE3 acts as a reference
electrode. When the level reaches RE1, the pump starts
and when goes below RE2, the pump stops and restarts
only when the level reaches RE1 again. When the level
goes below RE2, a delay of 20 seconds is provided
before the pump is switched off.

Motor protection safeties

e Solution, refrigerant and purge pump overload relay.

e Solution pump thermal cut-out (for model W.COG 229
and 282).
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OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIMNINCKOM 3bIKE C MPUMEHEHWMEM eAVHL, u3MepeHus cuctemsl CU.
CraHnapTHbIi nepeyeHb 0ToOpaxaemblx NapameTpoB:

® Temneparypa OXaxaaemMoin BOAbl HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa B reHepaTope;

© MPOLOMKMTENLHOCTL PabOThl BaKYyMHOIO HAacoCa;

® NPOAOXMTENBHOCTb PaBOThl XONOANALHOW MaLLMHBI;

® CTeneHb OTKPbITVS YNPaBASIOLLEro knanaxa.

KomaHppl cucTeMbl ynpaeneHus

® BhiGop AMCTAHLMOHHOTO/MECTHOO PEXMMA YNPaBNEHUS XONOAWb-
HOM MaLLVHOM.

® [Tyck/OCTaHOB XONOANALHON MALLVHBI B PEXVIME MECTHOIO YNPaBNEHMS.

e BLibop aBTOMATUYECKOr0/PyYHOT0 PEXVMa YNpaBNeHUs HaCOCOM
Xnagarexta.

 Biuito4eHe/BoIKNIOYEHE HACOCA XAJAreHTa B PEXMME PY4HOTO Y-
paBneHus.

® BKto4eHne/BbIKTIOYEHNE BaKYYMHOTO Hacoca.

® BLiGop aBTOMATMYECKOr0/py4HOTO PEXMMA YPaBEHUS KianaHoM
n0fa4m ropsyen Bogpl.

o OTKpbITVE/3aKPbITUE KNanaHa nogaqu ropsueit Boabl B PEXUME Pyu-
HOrO YMPaBneHws.

® KBWTMPOBAHWE aBapUHOro CurHana.

e COpOC aBapuitHOro curHana.

e HacTponka MakCUManbHOA CTENEHW OTKPLITUS YNPaBAOLLErO
KnanaHa.

34

INFORMATION DISPLAY

Operating information is in English language with SI units.
Standard information shown is:

¢ Chilled water outlet temperature.

e Cooling water inlet temperature.

e Generator temperature.

e Purge pump operating hours.

* Machine operating hours.

e Percentage of control valve opening.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

* Refrigerant pump start/stop in manual.

* Purge pump start/stop.

¢ Hot water control valve auto/manual mode.
* Hot water control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

TEXHUYECKUE XAPAKTEPUCTUKU TECHNICAL DATA

MOJEJIb MODEL 35 70 106 176 229 282
Oxnaxpaemas Boga (1) Chilled water (1)

X0no4onPoOn3BOANT. COOLING CAPACITY KBT 35 70 106 176 229 282
Pacxopn Boapb! Water flow M3/4 6,1 12,1 18,2 30,3 39,3 48,4
I'vppaBnmyeckoe COnpoTUBNEHWE Pressure drops kMa 66,6 57,8 31,3 43,1 31,3 40,2
BmecTmMocTb KoHTypa Water hold up volume n 29 55 72 108 179 193
MakcumanbHoe naenexve (4) Max pressure (4) kMa 500 500 500 500 500 500
Oxnaxpaioluas soaa (2) Cooling water (2)

Pacxop Boapl Water flow M3/y 10 20 30 50 67 85
I'mopasnnyeckoe CONPOTUBNEHNE Pressure drops kMa 11,8 29,4 39,2 40,2 50 53,9
Temnepatypa BOAbl Ha BbIX0OAE Water outlet temperature ‘C 36,4 36,3 36,2 36,3 36 35,9
BmecTmMocTb KoHTypa Water hold up volume n 57 97 135 199 326 363
MakcumanbHoe naenexve (4) Max pressure (4) kMa 500 500 500 500 500 500
lopsiuas Boaa (3) Hot water (3)

Pacxogn Boabl Water flow M3/4 8,7 17,6 26 44,6 57,5 70,7
I'mopasnanyeckoe CONPOTUBNEHNE Pressure drops kMa 11,8 19,6 31,3 31,3 30,4 29,4
BMmecTmocTb KOHTYpa Water hold up volume n 20 32 45 75 153 173
MakcumanbHoe naenexve (4) Max pressure (4) kMa 500 500 500 500 500 500
HACOC ABCOPBEHTA SOLUTION PUMP

MoTtpebnsiemas MOLLHOCTb Power input kBT , , 0,55 0,55 1,5 1,5
MoTtpebnsiemblii TOK Electric absorption A 1,1 1,1 1,7 1,7 5 5
HACOC XNTALATEHTA REFRIGERANT PUMP

MoTtpebnsiemas MOLLHOCTb Power input kBT , , 0,3 0,3 0,3 0,3
MoTtpebnsiemblit TOK Electric absorption A 1,1 1,1 1,4 1,4 1,4 1,4
BAKYYMHbI HACOC PURGE PUMP

MoTtpebnsiemas MOLLHOCTb Power input KBT 0,4 0,4 0,4 0,4 0,4 0,4
MoTtpebnsiemblit TOK Electric absorption A 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE NOTP. 9NEKTPO3HEPIN  TOTAL POWER CONSUMPTION KBA 2,2 2,2 2,83 2,83 5,2 5,2
PA3MEPbI DIMENSIONS

JnuHa Length MM 1.600 1.800 2.300 2.400 2.500 2.500
LLnpuHa Width MM 1.600 1.400 1.400 1.500 1.800 1.800
BoicoTa Height MM 2.100 2.200 2.100 2.500 2.800 2.800
MpocTpaHcTBo, HeobXxoaMMOe 1 3ameHsl TPy6 Space for tube removal MM 1.500 1.500 2.200 2.200 2.200 2.200
TMAPABINYECKUE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemas Boga Chilled water & DN 40 40 65 80 100 100
OxnaxpatoLias Boga Cooling water @ DN 50 50 80 80 125 125
lopsiyas Boga Hot water O DN 40 40 65 80 100 100
MACCA WEIGHTS

JkcnnyaTaumoHHas Macca Operation weight kr x 1000 2 2,5 3 4 55 5,8
Macca npwv oTrpyske Shipping weight kr x 1000 1,75 2,2 2,5 3,5 4,2 4,5

Ecnu ycnosus aKcnnyaTauum oTIMYaloTCs OT YKa3aHHbIX B Tabnuue, 06-

pawuaiitecb No Bonpocam noaGopa MoAeny B TOProsoe npeacTaBuTeslb-

cteo RC GROUP.

(1) TMpu Temnepatype oxnaxnaemoit Bogsl 7/12 °C.

(2) Mpu Temnepatype oxnaxaaioLLeii Boasl Ha Bxoae 29 °C.

(3) Mpu Temnepatype ropsyeit Boasl 90/85 °C.

(4) TMo TpeboBaHWIO 3aKa3urka BO3MOXHbI ApYrie 3Ha4eHUst MakCUMaibHOro
[aBNeHus.

WcTounmk nutanms: 3 dassl; 415 B; 50 ',

KoapuumeHT 3arpsisHeHyist Boabl B ruapasnnieckom koHtype = 0,086 m>’C/kBT.

For working conditions different from above, please contact RC
GROUP Distributors to request a customized selection.

(1) Referred to chilled water temperature 7/12°C.

(2) Referred to cooling water inlet temperature 29°C.

(3) Referred to hot water temperature 90/85°C.

(4) Different pressure available on request

POWER SUPPLY 415/3/50

Fouling factor in water circuit = 0,086 °C m?/ kW
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OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

PABO4YME XAPAKTEPUCTUKU

[MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPH3YIOT 3aBMCUMOCTb
XONOAONPOU3BOANTENBHOCTY OT PABOUMX YCOBUIA 1 MOTYT CAIYXWTb ANSt
npep,BapMTeanon OLEHKM BINGHUS 3TUX yCJ'IOBI/II7I Ha Xonogonpon3eo-
ONTENbHOCTb.

[ins 6onee TOYHO OLEHKM M Noabopa MOAENK, COOTBETCTBRYIOLLIEN 3a-
[JaHHBIM YCTIOBUSIM 3KCTNyaTaLyi, PEKOMEHAYEeTCs 00palLaThes B TOp-
rosoe npeacrasutenscteo RC GROUP.

3ABMCUMOCTb X0J10A0MPON3BOAUTESIBHOCTU OT TEMIME-
PATYPbl OXJIAKOAEMOM BOJbl HA BbIXOAE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE
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TeMnepatypa oxnaxaaeMoi Bofsl Ha Bbixoae, ‘C
Chilled water outlet temperature (°C)

Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C

3ABMCUMOCTb X0J1040MPON3BOAUTENIBHOCTU OT TEMIE-
PATYPb| OXJIAKIAIOLLEA BOAbI HA BXOAE

Cooling water inlet temperature = 29°C

COOLING CAPACITY ACCORDING TO COOLING
WATER INLET TEMPERATURE

180

140

100

Cooling capacity (%)

60

Xonononpou3BoanNTENLHOCTb, %

20

20 22 24

26
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Chilled water outlet temperature = 7°C
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Single effect ahsorption chillers low temperature hot water fired

COOLING CAPACITY ACCORDING TO HOT WATER
INLET TEMPERATURE

3ABMCUMOCTb X0JI0A0NMPON3BOAUTENIBHOCTU OT TEMIME-

PATYPbI FOPSME/ BOAbI HA BXOJE
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Temnepartypa ropsyen Bogel Ha Bxoge, ‘C
Hot water inlet temperature (°C)

Temnepatypa oxnaxaaemoi Boabl Ha Beixoge = 7 °C
Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C

3ABUCUMOCTb X0/1040MPOMU3BOANTESIBHOCTU OT PASHO-

CTW TEMMEPATYP rOPA4EN BOZbl HA BXOAE U BbIXOZE (DT)

Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C

COOLING CAPACITY ACCORDING TOHOT WATER DT
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PasHoCTb TemMnepaTtyp ropsyei Boabl Ha Bxoae v Bbixoge (AT), 'C

Hot water AT (°C)
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Temnepatypa oxnaxaaemoi Boabl Ha Beixoge = 7 °C
Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

Tunopa3mep 35
FABAPUTHbBIE U YCTAHOBOYHbIE
PA3SMEPbI (Mm)
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XonopnnbHasi MalLMHa MOXET ObITb yCTaHOBNEHA HEMOCPEACTBEH-
HO Ha NoN nomelLeHus 6e3 cneLyanbHoro pyHAaMeHTa v/ unu aH-
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794

642
745
1000
1600

Bxop, oxnaxgaemoii Bogpl
Bbixop, oxniaxgaeMoit Bogpl
Bxon, oxnaxpgatowein Boabl
BbIxon, oxnaxaaroLLeii Bopl
Bxop, ropsiueit Bogp!

Bbixog, ropsiuei Bogpl
Pa3pbiBHasi MembpaHa
MOHTaXHblE MPOYLLUMHBI

1500 MM — MMHUManBEHOE CBOGOZHOE NPOCTPAHCTBO, HEoBX0au-
MOe [/19 3aMeHbl TPYG (C OLHOW 13 CTOPOH PacnONOXeEHNs Kpbl-
wek). OcTanbHble TPe6oBaHUS k CBOBOAHOMY NPOCTPAHCTBY BOK-
Py X0A04MBHOM MaLMHBL: 1200 MM CO CTOPOHBI NyAbTa ynpasne-

Hus; 200 MM ceepxy; 500 MM € ApyrX CTOPOH.

KEepHbIX GONTOB.
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Model 35
DIMENSIONS (mm)

1
2100
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goooooooooo
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M 1600

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

1500 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

SN ANGN

The unit can be installed directly on the floor without
foundation and/or anchor system.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

Model 70

Tunopasmep 70
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)
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Bxop, oxnaxnaemoii Bogpl

Bbixop, oxniaxgaeMoit Bofpl

Bxop, oxnaxpgatoLlein Boabl

Bbixon, oxnaxaaroLLeii Bo/pl

Bxop ropsiueit Boap!

Bbixon, ropsiyeii Boapl

Pa3pbiBHasi MembpaHa

MoHTaXHble NPOyLUMHGI

1500 MM — MUHUMAanbHOE CBOGOAHOE MPOCTPAHCTBO, HEOOX0aM-
MOe [1151 3aMeHbl TPYD (C OAHOV 13 CTOPOH PACcNONOXEHNS Kpbl-
wek). OcTanbHble TPe6oBaHMs kK CBOGOAHOMY NPOCTPAHCTBY BOK-
PYr XON0AMNLHOM MatmHbl: 1200 MM CO CTOPOHBI NyNbTa ynpas-
nenusi; 200 mMm caepxy; 500 MM € apyrux CTOPOH.

XonopannbHasi MalLMHA MOXET ObITb YCTaHOBNEHA HENOCPEACTBEH-
HO Ha Non nomelLeHns 6e3 cneunanbHOro GpyHAaMeHTa u/unu aH-
KEepHbIX 00NTOB.
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DIMENSIONS (mm)

SONOOORANGN =~

ofo
o
o
-+
A
[ — R — | = = = |
=0 o = = — . —
=0 o = = — . —
=0 o = = — . —
=0 o = = — . —
= O 9 a0 =9 =9
= O =9 a0 O =9
= O =9 a0 O =9
= O =9 a0 O =9
= O =9 a0 O =9
=a o 9 a0 9 9
ofo

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

1500 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

The unit can be installed directly on the floor without
foundation and/or anchor system.
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OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

Tunopasmep 106
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)
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1- Bxon oxnaxpaemon Bofbl
2 - BbIxon oxaxaaemoit Bopl
3 - Bxopn oxnaxpatoLein Bompl
4 - Bbixop, oxnaxaatoLLei Bopl
5- Bxog ropsueit Bogpl

6- Bbixon ropsueit Boapl

7- Pa3pbiBHas MembpaHa

8- MOHTaxXHble NPOYLUNHBI

M- 2200 MM — MUHUMAasbHOE CBOBOAHOE MPOCTPAHCTBO, HEOOX0aM-

MOe 151 3aMeHbl TPYO (C O[HOV 13 CTOPOH PACTONOXEHNs Kpbl-

wek). OcTanbHble TPE6OBAHWS K CBOBOAHOMY MPOCTPAHCTBY BOK-

PYr XON0AMNbHOM MatmHbl: 1200 MM CO CTOPOHBI NyNbTa ynpas-
nenmst; 200 mm ceepxy; 500 MM C apyriX CTOPOH.

XonoaunbHas MaLLMHA MOXET ObITb YCTAHOBNEHA HENOCPEACTBEH-
HO Ha NoN nomelLeHns 6es creLanbHoro pyHAaMeHTa u/unu aH-

KepHbIX 60NTOB.
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Model 106
DIMENSIONS (mm)

2200
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M 2300

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

2200 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

SN NN~

The unit can be installed directly on the floor without
foundation and/or anchor system.
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

Model 176

Tunopasmep 176
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)
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Bxon, oxnaxngaemoii BOabI

BbIx0n, oxniaxaaeMoit Boapl

Bxop, oxnaxpatoLlein Boapl

Bbixop, oxnaxpatoLLei Boapl

Bxop, ropsiuen oAbl

Bbixon, ropsiyeii Boapl

Pa3pbiBHas MembpaHa

MOHTaXHbIE MPOYLLUHBI

2200 MM — MUHIUManbHOe CBOBOHOE MPOCTPAHCTBO, HeobXomu-
MOe 151 3aMeHbl TPYO (C O[HOV 13 CTOPOH PACTONOXEHNs Kpbl-
wek). OcTanbHble TpeboBaHMs kK CBOBOAHOMY NMPOCTPAHCTBY BOK-
PYr XON0AMNLHOM MatmHbl: 1200 MM CO CTOPOHBI NyNbTa ynpas-
nenmst; 200 mm ceepxy; 500 MM C ApyriX CTOPOH.

XonoaunnbHasi MalLMHA MOXET ObITb yCTaHOBNEHA HEMOCPEACTBEH-
HO Ha oA nomeLueHus 6e3 cneumanbHoro GyHAAMEeHTa U/Mnm aH-
KepHbIX 00NTOB.
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DIMENSIONS (mm)

SONOO NN~
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M 2400

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

2200 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

The unit can be installed directly on the floor without
foundation and/or anchor system.
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Tunopasmep 229
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)

2207

1804

1367

1021

503
555
1067
1075

1800

1- Bxopn oxnaxpaemon Boabl

2 - Bbixon oxnaxpaemoit Boabl
3 - Bxon oxnaxaatoLLeit Boabl
4 - Bbix0g, oxnaxaaroLLet Bopl
5- Bxop ropsueit Bogb!

6- Bbixog ropsueit Bogbl

7- Pa3pblBHasi MembpaHa

8- MoHTaxXHble NPOYLUMHBI

M- 2200 MM — MUHUMaNbHOE CBOOOAHOE MPOCTPAHCTBO, HEObX0au-

MOE [/19 3aMeHbl TPYG (C OMIHOM 13 CTOPOH PACTIONOXEHIS Kpbi-

wek). OcTanbHble TPeboBaHMs kK CBOBGOAHOMY MPOCTPAHCTBY BOK-

PYr X0noanAbHON MatmHbl: 1200 MM CO CTOPOHbI NyNbTa ynpas-
nenusi; 200 mm caepxy; 500 MM € apyrux CTOPOH.

XonopnnbHasi MalLMHa MOXET ObITb yCTaHOBNEHA HEMOCPEACTBEH-
HO Ha NoN nomelLeHus 6e3 cneLyanbHoro pyHAaMeHTa v/ unu aH-

KepHbIX GONTOB.
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Model 229
DIMENSIONS (mm)

C=——p————a-
2800

(0ooonooooo
(0ooonooooo
(0ooonnoooo
(0ooonnoooo
(0ooonnoooo
(0ooonnoooo

o
"

M 2500

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

2200 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

SN ANGN

The unit can be installed directly on the floor without
foundation and/or anchor system.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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Model 282

Tunopasmep 282
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)

© &
S
o 1@ 3 ®

1050

1-
2_
3-
4-
5-
6 -
7-
8-
M -

1334

503
555
1067
1075

1800

Bxop, oxnaxnaemoii Bogpl

Bbixop, oxniaxgaeMoit Bofpl

Bxon, oxnaxparowein Boabl

Bbixon, oxnaxaaroLLeii Bo/pl

Bxop ropsiueit Boap!

Bbixog, ropsiueit Bogpl

Pa3pbiBHasi MembpaHa

MoHTaXHble NPOYLLMHBI

2200 MM — MUHUMaNLHOE CBOBOHOE NPOCTPAHCTBO, HEOOXoaW-
MOe [1151 3aMeHbl TPYD (C OAHOV 13 CTOPOH PACcNONOXEHNS Kpbl-
wek). OcTanbHble TPeboBaHMs kK CBOGOAHOMY MPOCTPAHCTBY BOK-
PYr X0NoanAbHON MatHbl: 1200 MM CO CTOPOHBI MyNbTa yrpas-
nenusi; 200 mMm caepxy; 500 MM € apyrux CTOPOH.

XonopavnbHasi MalLMHa MOXET ObITb yCTaHOBNEHA HENOCPEACTBEH-
HO Ha Non nomelLeHus 6e3 cneumanbHoro GpyHAaMeHTa u/unu aH-
KEepHbIX 00NTOB.

RC GROUP - 159.1.T.ABS.RuEn_02.03

DIMENSIONS (mm)

SN NGNS

e
2800

(oooooooooo
(oooooooooo
(oooooooooo
(oooooooooo
(oooooooooo
(oooooooooo

3
4

M 2500

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Hot water inlet

Hot water outlet

Rupture disc

Lifting lugs

2200 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.

The unit can be installed directly on the floor without
foundation and/or anchor system.
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OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

TUNOBAS CXEMA YCTAHOBKH TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KJTAMAHA
PNEUMATIC SUPPLY

QNEKTPUYECKUIA CUTHAN
ELECTRIC SUPPLY

T~ |
7 L— =
V
OXNAXIAIOLLAA BOOA i lﬂm
/ COOLING WATER roPa4As BODA
HOT WA TER‘J
% >
B 3
—< - " <,‘ D
(
E . %?
.
L
rr =
JAN -
L OXJIAKOAEMASA BOLA
CHILLED WATER
V
_—1
~J \I
|
P T .
I _________
| Y
|
|
\Vi "
1 TPAONPHA
" COOLING TOWER | NOANWUTO4HAA BOJA
| MAKE-UP WATER
) ey
\ —1
—~ 1°J
JOPEHAX
BLOWDOWN
»< KnanaH 3akpbIT & Kpax Perynvpytowmii knanaH
Device closed Cock Control valve
> KnanaH oTkpbIT % Maxometp RYRZRZZZZR Tennousonaums TonwmHoM 50 My
Device open Manometer R 50mm insulation
>4 MoBOPOTHAA 3aCNOHKa @ BogsiHoii Hacoc 4..20mA  Ynpasnsiowmit curHan
| Butterfly valve Water pump I Drive signal
11 KnanaH npoxoaHow =  Pene temneparypsi s—s—s——w  JMHUS CXaToro Bo3ayxa
Globe valve Tl Pneumatic line
> OO6paTHbIii knanaH @ Jaruvk Temneparypsbl ﬁ- Peryngrop Bo3ayLUHbIA C GUALTPOM
| Non return valve Thermometer Air filter regulator
s TPOIAHIKOBI GUALTP @ Pacxopmomep @ 3neKTpo-NHeBMAaTYECKViA NPeoBp.
"Y" strainer Flowmeter E/P convertor
(*) [LaHHas cxema OeiicTBUTENbHA, €CAN HA JINHIW ropsiueit Boabl (*) The present scheme is valid in case of diverting type hot
YCTAHOB/EH NEPENyCKHOM perynupytowwmii knana. Ecnm ycta- water control valve. In case of mixing valve, the same
HOBJIEH CMECUTEbHBIN KanaH, TO Ha BbIXOAE ropsiyeii Bogpl has to be installed at the outlet of the hot water circuit.

LIOXeH BbiTh YCTAHOBJIEH TAKOM € KNanaH.
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HOT WATER

THERMOFRIGO - W.LTE

DjHocTyneHYaTbie abcopbumonbie KONOMIbHbIE MALLINHDI
C Hu3KoTEMnepaTypHbiM BOfiAHbIM NOJIOrEBOM

Single effect ahsorption chillers
low temperalure hot waler fired
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THERMOFRIGO - W.LTE

OpHocTynexyatbie abcopGumonHbie NOMOMbHbIE MALLIAHbI C HIKOTEMNEPATYPHbIM BOJAHBIN NOKOFIGBOM
Single effect ahsorption chillers low temperature hot water fired

PABOYUN LIUKN

Ha avarpamme nokasaqa cxema LypKyasLumm pacteopa U BOAL! B X0N0-
JVNBHOW MaLLvHe.

WORKING CYCLE

With the help of the cycle diagram below, it is possible to
follow the path of the solution and of the water inside the
machine starting from the generator.

(IIIIIIIIIN
b i
IO
I DT IR I TIIIIIIII I
[opsiyas Boaa
3 Hot water
=) opipiptutuipbytutntybuinlpbyiutpipbyintpbptutnipbtytping
OxnaxparoLLas Boga 2
Cooling water
-
R ) —
Oxnaxpnaemas Boga
Chilled water
=>
)
N AN
N N
A N i
N AN M
N N -
N AN
N N
ia A A
1 N N
2 @
—
&/
— N
L
Cnabbiit Oxnaxpaemast OxnaxpatoLas [opsivas KoHueHTpupo- Knanax KnanaH
pacTtsop XnapareHt BOOA BOOA BOAA BaHHbI pacTeop OTKPbIT 3aKpbIT
Dilute Refrigerant Chilled Cooling Hot Concentrated Open Closed
solution water water water solution valve valve
1- Wcnapurenb 1 Evaporator
2- Abcopbep 2 Absorber
3 - KoHnaeHcaTop 3 Condenser
4 - TeHepatop 4 Generator
5- TennooOGMEHHVK PacTBOPOB 5 Heat exchanger
6 - Bnok yaaneHns HEKOHAEHCUPYIOLLYIXCS Fa30B 6 Purge unit
7 - BakyymHbIn Hacoc 7 Purge pump
8 — T[epenuBHas Tpyba abcopbeHTa 8 Overflow pipe
9- Hacoc abcopbeHTa 9 Solution pump
10 - Hacoc xnapareHta 10 Refrigerant pump
11 - TpexxogoBsow knanaH 11 3-way control valve

FeHepatop. B reHepaTope cnabeiit pacteop LiBr ¢ KoHLEHTpaLmeii
57,8 % v Temnepatypoii 69 ‘C nogorpesaeTcs NpoTekaroLLen no Tpy-
6am ropsieit Bogoi ¢ Temnepatypoii ot 75 no 110 °C. Bnaropaps
noABoOAVMMOMY TEMy BoAa BbINAapWUBAETCS U3 PacTBOPa, U ero KoH-
LieHTpaLus 1 TeMnepaTypa noBbILIAIOTCS, COOTBETCTBEHHO, A0 63 %
1 92 °C. Takum 06pa3om, U3 reHepaTopa BbIXOASAT KOHLEHTPUPOBAH-
HbIi pacTBOp LiBr u napsl xnagareHTa.

48

Generator: Inside this heat exchanger the dilute LiBr
solution with a concentration of 57,8% and a temperature
of 69°C is warmed up by hot water (from 75°C up to 110°C)
flowing inside the tubes. Thanks to the heat, the solution
starts boiling and its concentration and temperature in-
crease respectively up to 63% and 92°C. So at the outlet of
the generator this concentrated solution and refrigerant
vapours are available.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

TennooOGMeHHUK PacTBOPOB. V13 reHepaTopa ropsumin KOHLEHTPUPO-
BaHHBIA PacTBOP NOCTYNAET Yepes TennoodMeHHK B abcopbep. B Ten-
N00OMEHHYKE KOHLLEHTPUPOBaHHbIV PacTBOP NOAOrPeBaeT crabbiii pa-
CTBOP, NnocTynatowwmii n3 abcopbepa B reHepatop, ot 35 °C go 69 °C.
Mpwn 3TOM TeMnepaTypa KOHLEHTPUPOBAHHOTO PACTBOPA MOHUXAETCS
o1 92 °C no 45 °C. Mcnonb3oBaHue Takoro TennooOMeHHMKa NOoBbILLAET
3PdEKTUBHOCTb PabO0THI XONOANNBLHON MaLLIVHBI.

A6copOep. KoHUeHTpMpoBaHHbIA pacTBOp nocTynaeT B abcopbep u
OpOLLAET My4oK TPYB, Mo KOTOPLIM MPOTEKAeT oxnaxaatoLLas Boaa. Mpu
3TOM Kan/u KOHLEHTPUPOBAHHOMO PacTBOPA MOMOLLAIOT BECH Nap, 06-
pasyIoLLMIACa B UCNApUTENE, U BHYTPW COCYA NOLAEPXMBAETCS NOCTO-
fiHHOE JasneHve. KoHUeHTpaums 1 Temnepatypa pactsopa LiBr onyc-
KaloTCs, COOTBETCTBEHHO, A0 57,8 % 1 35 °C.

[lanee ¢ NOMOLLBIO HACOCA PaCcTBOP NEPEKAYNBAETCS B FEHEPATOp, rae
€0 KOHLIEHTPaLMsI MOBLILIAETCS 32 CYET MCMOML30BAHNS BHELLHErO 1C-
TOYHMKA TEMNa.

Kak yxe ykasbliBanoch, no Tpybam abcopbepa npoTekaeT OxNnaxaato-
Las BoAa, NOCKOMbKY MOrMOLLEeHMe Boabl pacTBopom LiBr — npouecc
3K30TEPMUYECKWIA. Bbensiowascs npy 3Tom TENI0Bas SHEPTUs Ha-
3blBAETCS TEMOTON CMeLLeHus. Ecnn Tenno He GyaeT 0TBOANUTLCS OT
XONOAUNBHOW MaLLVHBI, TO TeMnepaTypa pacTeopa OyaeT NoBbILLATLCS,
a nornoLLaroLLas cnocobHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pe-
3ynbTate 3PGEKTUBHOCTb NpoLecca abcopOLMmM NOHUUTCS.

KonpeHcatop. [Napbl xnagareHta noCTynaioT 13 reHepaTopa B KOHAEH-
caTop, e OHW KOHLEHCUPYIOTCS 32 CYET OXTAXIAIOLLEN BOABI, LMPKY-
nMpyloLLei B TpyBax koHaeHcaTopa. Xuakuii xnaaareHT cobrpaeTes Ha
[IHE KOHLEHCATopa 1 3aTeM NOCTYNAET B UCMAPUTEb.

B koHaeHcaTope nopnepxmeaetcs aasnenue okono 0,87 klMa n temne-
patypa okono 42 °C.

WUcnaputenb. /13 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTerb,
[laBNeHne B KOTOPOM HUXE, YeM [1aBfeHne B KOHeHcaTope. MoaTomy
Kanam xnagareHTa oxnaxpalTes 40 Temnepatypbl 3,7 “C — To4ku kune-
HWS BOAbI, COOTBETCTBYIOLLEN AABNEHWIO B MCMAPUTENE, U NafaloT Ha
TPyl UcnapuTens. XXuakuii xnagareHT cobupaeTcs Ha AHe ucnapuTe-
N9, @ 3aTeM Mpu1 NOMOLLY HAcoCa XNafareHTa NofaeTcsa Ha pacnpene-
NUTENbHBIE TAPENKV UCMApUTENs, OTKYAA OH B BUAE Kanenb CTEKAET Ha
ny4ok Tpyd. Conpukacasice ¢ Tpybamu, XnagareHT ucnapsercs, otoun-
pasi Ten/o 0T OX1aXAAEMOIi BOAbI, LIMPKYAVPYIOLLE B TpyGax. B peaynb-
TaTe BoLa OXNaxaaeTcs Ao TpebyeMoii Temnepatypbl.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Heat exchanger: The hot concentrated solution coming
from the generator is sent to the absorber after that it is
passed through a recovery heat exchanger. Inside this one
the concentrated solution preheats the dilute solution com-
ing from the absorber and going to the generator from 35°C
to 69°C. The concentrated solution temperature decreases
down to 45°C. The use of this heat exchanger leads to an
overall increase of the efficiency of the machine.

Absorber: Once the solution has reached the absorber, it
is sprayed onto the tube bundle where the cooling water is
flowing in the inside. The concentrated solution drops
absorb all the vapours generated in the evaporator section,
so that the pressure inside the shell is kept constant. The
LiBr solution gets diluted with a concentration of 57,8% and
a temperature of 35°C.

From here the solution is pumped to the generator where
it is concentrated again by the heat source used in the
machine.

As already seen before, cooling water is flowing inside
absorber tubes, since the absorption of the water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this heat is not
removed from the machine, the solution temperature will
increase and consequently the solution affinity towards the
water will decrease. So at the end the absorption process
will become less effective.

Condenser: The refrigerant vapours coming from the
generator enter the condenser where they are condensed
by the cooling water circulating inside the tubes. The liquid
refrigerant collects on the bottom of the condenser and it is
sent to the evaporator.

The pressure inside the condenser is about 0,87 kPa and
the temperature is approximately 42°C.

Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell and then it falls on the
evaporator tubes. Once it is collected on the bottom, it is
pumped by the refrigerant pump to the distribution trays of
the evaporator, from where it drops upon the tube bundle
due to the gravity. As the refrigerant gets in touch with the
tubes, it evaporates taking away the heat from the water
circulating inside the tubes. This water is so cooled down to
the required temperature.
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OCHOBHbIE OCOBEHHOCTU

o [1Byx6104HOE UCTIONHEHME: BEPXHMIA BIOK, BKIIOYAIOLLNIA B CEOS KOH-

[IEHCATOP 1 reHepaTop, 1 HKHWIA BIOK, BKIIOYaloLLmiA B cebs ncna-
putensb 1 abcopbep.
B0o3MOXHO Taicke MOHOBNOYHOE UCNONHEHNE. My 3TOM 1CMapuTENb
pacnonaraetcs Hap, abcopOepoM. HekoHAEHCMPYIOLWIMECS radbl, Bbl-
nensiolmecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOMYT CKarnu-
BaTbCS N0/, KANNeoTAeMTENbHBIMW NNACTUHAMM, YTO COCOBHO BbI3-
BaTb KOPPO3MIO NNacTuH. B aByx6a04HOM MalLMHE ucrapuTenb U
abcopbep pacnonoxeHbl HA OIHOM YPOBHE, YTO UCKITKOYAET BO3MOX-
HOCTb CKOMMEHMSI HEKOHIEHCVPYIOLLMXCS ra30B 1 KOPPO3uK Kanne-
OTAeNUTENbHbIX NIACTVH. CneayeT OTMETUTL TaKkKe, YTO B MOHOBN0Y-
HbIX MaLLIMHaX MOBLILIAETCS PUCK BHYTPEHHErO «KOPOTKOMO 3aMblka-
HWsi»; KOraa YPOBEHb BO/bI B MCMapuTENe 04eHb BbICOK (a, CnefoBa-
TEJ1bHO, 04eHb BbICOKA 1 KOHLIEHTPALWS PAcTBOPA), X/lafiareHT MoXeT
HEeMnocPeACTBEHHO NepeTekaTh B aBCopOep M MOHMXKATb KOHLIEHTPa-
LMI0 pacTBopa.

e [lonHasi cO0pKa arperaToB, BKOYas ANEKTPOMOHTAX, NPOU3BOAUTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepKy Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacT XON0-
JWNBHO MaLLIMHbI: BEPXHWIA U HAXHUIA BNOKK, TeNI00OMEHHNK pa-
CTBOPOB, FEPMETUYHbIE HACOCHI aOCOPOEHTa 1 XNaaareHTa, BakyyM-
HbI/i HACOC 1 BNIOK YOaNeHUst HEKOHAEHCUPYIOLLIMXCS ra30B.

e CucTema ynpaenens Ha 6ase NpPOrpamMMUPyeEMOro NOrM4Yeckoro
KOHTpO/INEepa.

e PactBop LiBr, xnagareHT, MHMMOMTOP KOPPO3UM 1 OKTWAIOBLIA CIPT
MOCTaBSIOTCS OTAENBHO U 3anpaBNstoTCs B XONOMMIbHYI0 MaLLMHY
Ha MecTe aKcrayaTauum.

® [pu TPAHCMOPTUPOBKE BHYTPEHHME NOMOCTY XONOAUILHOM MALLIMHBI
3an0/HEHbl a30TOM NoA, HeBOMbLUMM U3OLITOYHBEIM AaBNeHMEM. ITO
NpeAoTBpaLLaeT norafaH1e Bo3myxa B MOSOCTW MalUvHbI B Clyyae
MEXaHN4eCcKNX MOBPEXIEHWI.

KOHCTPYKTUBHbIE OCOBEHHOCTH

HWXHUIA BNOK

HuxHuiz 6ok cocTouT 13 ncnaputens n abcopbepa, koTopele npe-

CTaBnAIOT COBON KOXYXOTPYOHbIe TEeNI00BMEHHNKM, pasMeLLEHHbIE B

00LLeM KOpMyce M3 YINepOoaMCTOii CTanm.

e icnaputenb pa3aenbHoro TMNa COCTOMT 13 ABYX vacTel ¢ abcopbe-
pOM nocepeavHe.

e Mexay ucnaputenem n abcopbepoM YCTaHOBAEHb! KanjeoTaenm-
TeNbHble NNACTUHBLI U3 Hepxasetowein cTanu. OHW nponyckaloT B
abcopbep TONMbKO Napbl XNafareHTa, yaepxmeas Kanam XuakocTy B
ucnapurene.

¢ B vcnaputene n abcopbepe MPUMEHSIOTCS rNaakue BbICOKOI(dek-
TUBHbIE TOHKOCTEHHBIE TPYObI, N3rOTOBNEHHbIE M3 PACKMCIEHHOM
Meou C HW3kUM copepxaHnem docdopa. U3 Takoit Meau yaaneH
KCNOPOA, a copepxanne docdopa B Hew cocTansieT meHee 0,005
yacTeit Ha MunanoH. Mpun copepxarumn docdopa seiwe 0,005 vacTein
Ha MWNIMOH B MeAHbIX TPy6ax abCopOLMOHHBLIX MaLUUH BO3MOXHA
KOPPO31S MOLL HANPSKEHNEM, T.€. BO3HUKHOBEHME NOJ, BO3LENCTBM-
em conu (Hanpumep, LiBr) MUKDOCKOMMYECKMX TPELWH Ha Mex3e-
PEHHOI rpaHuLie Ha HapYXXHON MOBEPXHOCTM TPYO.

e Bce Tpybbl HAAEXHO pasBasibLOBaHbl B TPYOHbIX peLueTkax. KoHCT-
pyKLMs 06ECNEYMBAET NErKWIA OCTYN 1 BOSMOXHOCTb 3aMeHbl KaX-
1101 TPYObI CO CTOPOHBI MOBOI 13 KPbILLEK.

e TpyGHble peLeTky U3 YrAepoancToi CTanu.

CbemHble KpbiLLky abcopbepa u 1CTapuUTeNst M3roTOBNEHbI U3 yriie-

poaucToil cTanu, 06ecneymnBaloT NerkuiA 4oCTyn K nydkam Tpyd u

cHabXeHbl BOKOBLIMM RaHLEBLIMU TMAPABNMYECKAMUN COEAMHEHU-

smu. Kpbilukn abcopbepa HaBeLVBaloTCS Ha NET/IN.

© Ha KpbILLKax MMEIOTCS ra3oBbIMYCKHbIE U APEHAXHbIE NaTpyoku ¢
3arayLuKamu.
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MAIN FEATURES

e Double shell design: the upper shell (including the con-

denser and the generator) and the lower shell (including
the evaporator and the absorber).
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, solution
heat exchanger, solution and refrigerant canned pumps,
vacuum pump and purge assembly.

e PLC based control panel.

LiBr solution, refrigerant, corrosion inhibitor and octyl

alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and the

absorber sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

e Split type evaporator divided in two parts with the ab-
sorber in the middle.

e Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.

e Plain and low thickness DLP (Deoxidized Low Phospho-
rous) copper tubes in the absorber and in the evaporator.
In DLP copper the oxygen is removed and the phospho-
rous content is less than 0,005 ppm. The presence of
phosphorous greater than 0,005 ppm in the tubes of the
absorption machines can result in "Stress Corrosion
Cracking". At a microscopic level, stress corrosion crack-
ing takes place on the external surface of the tubes by the
attack of a salt (e.g. LiBr) on the grain boundary.

e All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle provided, with side and flanged
nozzles. Absorber headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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BEPXHUI BNOK

BepxHuit 6710K COCTOWT U3 KOHIEHCATOPa 1 reHepaTopa, KoTopble npeq-

CTaBnAIOT COBOMN KOXYXOTPYOHblE TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

06LLEeM Kopryce 13 YrnepoaucToi cranm.

® Mexzay KOHAEHCATOPOM ¥ FEHEPATOPOM YCTaHOBNEHbI KanNeoTaeNm-
TENbHbIE NNACTUHBI U3 HepxaBetoweit cTamu. OHM NPOMyCKaT B
KOHAEHCATOP TOMBKO Napbl XNaAareHTa 1 yAepXMBaIOT Kanam pacTso-
pa B reHepatope, NPensTCTys MOSIBNEHMIO NMPUMECH PAcTBOpa B
XnafareHTe.

® B KOHAEHCATOPE NPUMEHSIOTCS rMaaKve BbICOKOIMPEKTVBHBIE TOH-
KOCTEHHbIE TPYObl, U3rOTOBNEHHbIE 3 PACKVCIEHHOM MELY C HIU3KUM
copepxaHnem docdopa.

® Bce TpyObl HaIEXHO Pa3BabLOBaHbI B TPYOHBIX peLueTkax. KoHeT-
pykumsi 06ecneymnBaeT Nerkuid JOCTyn 1 BO3MOXHOCTb 3aMEHbI Kax-
[0/ TPyBbl CO CTOPOHBI /1060 13 KPbILLIEK.

o TpyOHble PeLleTki 13 YrnepoaucToii CTanu.

e CbeMHbIE KPbILLKM FEHEPATOPa U KOHLEHCATOpa M3rOTOBMEHbI 13
YrNepoamCTOii CTann, 06eCNe MBaIOT NErkMin AOCTYN K Myykam Tpyo 1
CHabXeHbI GOKOBbIMU (DNAHLIEBLIMM MAPABNMYECKUMIA COEAUHEHN-
M. KpbILLKW KOHAEHCATOPA HABELLMBAIOTCS Ha NETIIN.

® Ha KpblILIKax MMEIOTCS ra30BbIMyCKHbIE U peHaxXHble naTpyoku ¢
3arnyLKamu.

® TpyBbl reHepaTopa BhINOAHEHb! NPAMbIMA 1 0BNEryeHns TeXHM-
4ecKoro 00CnyXvBaHuS.

© B reHepatope NPUMEHSIOTCS rafikue TOHKOCTEHHbIE TPYObI, M3rOTOB-
NIEHHbIE M3 PACKMCNEHHON Meay C HU3KUM coaepxaHneM docdopa.

® (C Kaxao¥ CTOPOHbI arperata MMEITCS MOHTXHbIE MPOYLLMHDI.

® TennoobMeHHIK PacTBOPOB NpeaHasHaueH 15 NoBbILLIEHNS 3pdek-
TUBHOCTU XONOAMIBHOIO LMKNA 1 06ECTIEYMBAET MAKCUMASTBHYIO UH-
TEHCVBHOCTb TENN00OMEHa NP MUHUMANBHOM MPABIMYECKOM CO-
npotueneHun. OH NpeacTaBnsietT co6oi CBAPHOW KOXyXOTPYOHbIN
TENNOOOMEHHIK CO CTiMpabHBIMW MeaHbIMU TpyGamu.

* B Kkopnyce HuxHero 6n1oka B 3oHax 1cnaputens v abcopbepa 1MeioT-
sl CMOTPOBbIE CTekna. OHY MCNONL3YKOTCS U151 CIEXEHNS 32 YPOBHSI-
MU XnafareHTa 1 pacTteopa v 06ecreyrBaloT NPoCcToi W yaoBHbIN
€nocob KOHTPONst pPaboTbl XONOAMNBHOM MaLUMHBI.

© BnoK ynaneHus HEKOHAEHCUPYIOWWXCS Fa30B MpeaHasHayeH ans

HEMPEPLIBHOrO aBTOMATMYECKOTO YAANEHNs HEKOHLEHCUPYHOLLXCS
ra3oB M3 BHYTPEHHMX MOIOCTE XONOANILHOM MALLMHBI 1 HAKANMBA-
HUS! X B CNELMabHO NpeHasHayeHHoOM ans aToro Bake. bnok pas-
JENEH Ha [1Be YacTu: NePBYIO kamepy, B KOTOPYIO NOCTYNaoT HEKOH-
JEHCVPYIOLLVECS radbl U3 CUCTEMBI, U BTOPYIO Kamepy, koTopast Ciy-
XUT s UX XpaHeHusi. Mo natpybky, NOACOEAMHEHHOMY K MHWM
HarHeTaHust Hacoca abcopOeHTa, B MepByl0 kaMepy NoAaeTcs nof,
[JaBneHvem HeborblLLOe Koan4ecTBo pacTeopa. KoHel, naTpybka cy-
XaeTCsa AN CO3LAaHMS MHXEKLMOHHOIO 3MdEeKTa: BOKPYr BbIXOAHOMO
OTBEPCTWS BO3HWMKAET 30Ha MOHWKEHHOTO AABNEHUS. A MOCKOSbKY
kamepa CoeaMHeHa C OCHOBHBIM KOXYXOM MaLLUVHBI, radbl U3 CUCTEMBI
BCAChIBAIOTCS B BNI0K YAANEHUS HEKOHAEHCUPYIOLLMXCS ra30B W YHO-
CATCS CTPYeil pacTBOpa Ha [IHO kamepsbl. [a3bl BbICBOOOXAAIOTCA B
GaKe-HaKonmTeNe 1 XPaHSITCS B HEM [0 BKIIOYEHWS BaKyyMHOrO Haco-
ca. Takoin HacoC SBNSETCS CTaHOAPTHON MPUHAANEXHOCTLIO BCEX
a6COPOLMOHHBIX XONOAMNbHBIX MALLMH.
["a3bl AOMKHbI BbITb YAANEHb! 13 Baka-HakonuTens Ao TOro, Kak Aas-
neHne B 6ake nogHumeTcs 110 6,7 kMa. bnok ynaneHns HekoHagHCH-
PYIOLLMXCS ra30B OCHALLEH KnanaHoM ANs npeaoTBpaLLeHns nonasa-
HWs BO34yXa B CUCTeMy B Ciydyae nepebOoeB 3MEKTPONUTAHNS BO
Bpems paboTbl BakyyMHOro Hacoca.
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UPPER SHELL:

The upper shell assembly houses the condenser and the
generator sections. They are shell and tube type heat
exchangers, housed in a common fabricated carbon steel
shell.

» Stainless steel eliminator plates between the condenser
and the generator, in order to permit only to the refriger-
ant vapors to flow to the condenser, retaining solution
drops in the generator, thus reducing the chance for the
solution to contaminate the pure refrigerant.

Plain DLP low thickness (Deoxidised Low Phosphorous)
copper tubes in the condenser.

All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.
Carbon steel tube sheets.

Carbon steel generator headers fully removable at either
side of the machine, for an easy access to the tube
bundle, with side and flanged nozzles.

Carbon steel condenser headers fully removable at
either side of the machine for an easy access to the tube
bundle provided with side and flanged nozzles. Con-
denser headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.

Straight tubes in the generator for easy maintenance.
Plain DLP low thickness (Deoxidised Low Phosphorous)
copper tubes in the generator.

Lifting lugs provided on each side of the machine.
Heat exchanger to increase the cycle efficiency, of shell
and tube type welded construction, designed for the
maximum heat exchange with the minimum pressure
loss. The heat exchanger tubes are made with spiral
copper.

Sight glasses respectively on the evaporator and the
absorber shell. These glasses are used to monitor the
refrigerant and the solution levels in the evaporator and
the absorber for an easy and user friendly operation,
since through them it is possible to monitor the correct
working of the machine.

e Purge assembly, which is able to continuously and
automatically remove non condensable gases from the
inside of the machine, storing them into the storage
tank. This one is divided in two parts: a first chamber
where gases coming from the inside of the machine
enter, and a second chamber that is the real storage
tank. A small pipe connected to the solution pump
discharge sends a small quantity of solution in the first
chamber. The discharge of this liquid is pinched to
create a jet effect. Due to this jet effect the area
surrounding the pipe connection has negative pres-
sure. Since this chamber is connected to the main shell
of the machine, gases are sucked from the machine
inside and sent to the purge device. Once the gases are
inside, they are taken to the bottom of the chamber by
the solution spray and they are then released in the
storage tank. Here they are kept until the purge pump is
not activated. This pump is a standard feature of all the
machines.

The storage tank has to be evacuated before that the
internal pressure raises above 6,7 kPa. The purge device
is provided with a valve to avoid the air entering the
machine in case of power failure during the pump opera-
tion.
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A Ucnaputens

B Ab6copbep

C JInHua HarHeTaHus Hacoca abcopbeHTa
D KnanaH 1

E KnanaH 2

F Knanan 3

G MaHomeTp

H BakyymHbIli Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump
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o [Ing nepekaqku xnagareHTa 1 abcopOeHTa NPUMEHSIOTCS repMeTIy-
Hble CaMOCMa3bIBAOLLMECS HACOChI, NOJHOCTLIO, BKIKOYAsH ANEKTPO-
MOHTaX, cobpaHHble Ha 3aBoAe-u3roToBKTene. Ha Bcex Hacocax
MMEEeTCsl CMCTEMA KOHTPOMS COCTOSIHWSI MOALUMMHMKOB. INeKTpo-
[IBUraTeNM HaCOCOB OCHALLEHbl YCTPOWCTBAMM TOKOBOW 3aLLWTHI.
Hacoc abcopbeHTa Takke 060pynoBaH TEPMOPENe, BbIKOHAIOLLIMM
[JBUratesb Npu neperpese ctatopa. Ha MHUSIX BcacklBaHs U HarHe-
TaHWsl HACOCOB YCTAHOBMEHbI 3aMOPHbIE KianaHbl, Mo3BoNsioLme
[IEMOHTIPOBATb HACOCHI MPW NPOBEAEHUM PEMOHTA U TEXOBCNYXM-
BaHWs 63 HapyLLeHVst Bakyyma B cicTEME.

e CoemuHuTeNbHbIE TPYOONPOBOALI. CeKLmM XONOAUNLHOM MaLUUHBI
COeAMHEHbI Mexay COO0 CTaslbHbIMA LENbHOTAHYTEIMU TpyGamm
COOTBETCTBYIOLLYX ANAMETPOB. TPyGONPOBOALI MMEIOT CBAPHBLIE CO-
eanHeHns 1 060pynoBaHbl He0OX0AMMOI apmaTypoit. KauecTBeHHO
cBapeHHble TpyOonpoBoabl, coeavHsiolme abcopbep 1 KOHAEH a-
TOP, SBASIOTCS CTAHAAPTHOW 0COOEHHOCTLIO KOHCTPYKLMM [aHHBIX
MalLLVH.

e XonopunbHasi MalluHa 060pYyLOBaHA aBTOMATUYECKON CUCTEMON
3alWTLl OT KpUcTanmM3aumn. ECiM Kpuctannmsaums npoucxoamT,
OHa HauMHaeTCsl B KOHLEHTPMPOBAHHOM PACTBOPe Ha BbIXOAE W3
TeNN00OMEHHNKA, e KOHLEHTPaLWs camasi BbiCOKasl, @ TeMnepary-
pa - camasi Hi3kasi. Kpuctannmsaums MoXeT NPUBECTM K YaCTUYHO
3aKYNOPKE JINHIM, YTO MOBNEYET CHUKEHWE MOAaYM KOHLIEHTPUPO-
BaHHOrO PACTBOPA U3 reHepatopa. [ins 3awmTsl OT kKpUCTanmaauum
B CUCTEME MPEdyCMOTPeHa NuHKG nepenvea abcopbeHTa, BbINon-
HeHHas B Buze U-06pa3Hoit 0680aHON TPYBbl, COBAMHSIOLLEN reHe-
patop ¢ abcopbepoM, MUHys TennoodMeHHUK. B cnyyae 3akynopku
YPOBEHb KOHLLEHTPUPOBAHHOIO PacTBOpa B reHepaTope MoBbILLAET-
CS, M pacTBOP Ha4MHAET nepeTekaTtb No 068oaHOM TPYOe B abcopbep.
Mepenvs ropsuero KOHLEHTPMPOBAHHOTO PACTBOPA 13 reHepaTopa B
abcopbep BbI3bIBAET pPa3orpes cnaboro pacteopa B abcopbepe.
MpoTekas yepea TennoodMeHHMK, NOAOrPETbIN cnabblii pacTBOp Mo-
BbILLAET TeMnepaTypy KOHLEHTPUPOBaHHOTO pacteopa. bnaropaps
3TOMY KpUCTasNbl PacTBOPSIOTCS, 1 BOCCTAHABAMBAETCS HOPMaJTb-
HOe TeveHune pacTtBopa LiBr yepes TennoobmeHHMK.
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Refrigerant and solution pumps, canned, self lubricating,
factory mounted and wired. All the pumps are provided
with TRG bearing monitoring system for monitoring the
consumption of the bearings. The canned motor pumps
are provided with both over-current and high tempera-
ture protection safeties to prevent the motors from burn-
out. The solution pump is also provided with a thermal
cutout that stops the pump if the temperature of the stator
is too high. The pumps are also provided with isolating
valves at their suction and discharge ends to ease their
removal for maintenance without breaking the vacuum
inside the chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallisation line protecting the machine from
crystallisation during operation. There are lot of safeties
that stop the machine whenever critical conditions lead-
ing to crystallisation are detected. Anyway, if crystalli-
sation will occur, it should start inside the concentrated
solution at the outlet of the heat exchanger, where the
concentration is higher and the temperature is lower.
Here the crystallisation would cause a partial blockage
of this line that would reduce the outflow of the concen-
trated solution from the generator. For the automatic
decrystallisation an U-tube is provided connecting the
generator to the absorber, bypassing the heat ex-
changer. The accumulation of the concentrated solu-
tion in the generator causes the solution level to rise.
The overflow of the hot concentrated solution from the
generator to the absorber warms up the weak solution.
This heated weak solution warms up the crystallised
solution on the opposite side of the heat exchanger.
Thus the crystals melt enabling the normal flow of LiBr
solution through the heat exchanger.
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A TeHepaTop

B KonpeHcaTop

C Abcopbep

D Nvnns nepenmea abcopbeHTa

E Hacoc abcopbeHTta

F TennoobMeHHVK pacTBOPOB

G BeposiTHas 30Ha Havana Kpuctanmsaumm

Generator

Condenser

Absorber

Overflow line

Solution pump

Heat exchanger

Possible crystallization starting point
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® PacnpenenuTenbHble Tapenkyt C rpaBUTaLMOHHON NoJayeit npea-
Ha3HauyeHbl AN PAaBHOMEPHOrO OPOLLEHWS XafareHToM 1 abeop-
GEHTOM COOTBETCTBYIOLLMX MY4KOB TPYD. PacnpepenurensHbie Ta-
penku NpeacTasnsior coboit nepdopupoBaHHbIE CTabHbIE NACTH-
Hbl, OTBEPCTVSI B KOTOPbIX PACMONOXEHBI TOYHO HaL, My4kamu Tpyb no
BCEi UX AinHe. PacnpepenuTensHble Tapenku obecnednsaiot 6onee
BbICOKYIO HA[IEXHOCTb 1 AOArOBEYHOCTb MALLMHBI MO CPABHEHMIO C
pacnbUMTENbHBIMKU GOPCYHKAMM, MOCKOMLKY MCKIIOYAETCS 3pO3us
(OPCYHOK 1 HapyLLIEHE PABHOMEPHOCT OPOLLIEHVS NP WX 3aCOpe-
HuK. Mcnonb30BaHie rpaBUTaLMOHHOM Nofaum TpebyeT TLiaTenbHo-
ro cobMoaeHNs ykasaHHbIX JOMYCKOB NO rOPU30HTaNN NPy MOHTaXe
XONOAUNBHOW MaLLMHbI.

© HenpepbiBHOE MNABHOE PErYNMPOBAHWE XONOAOMPOU3BOAUTENBHO-
ctm ot 10 po 100 % no Temnepatype OXNAXAAEMOiA BOLbI HA BbIXOAE
13 XONOAMNBHON MaLMHBI. Pacxon oxnaxaaemMomn Boabl 4epes Xono-
JVNbHYIO MaLLIMHY NOAAEPXMBAETCS NOCTOSHHBIM, NO3TOMY XONOAO-
MPOU3BOANTENBHOCTb MPOMOPLMOHAbHA PA3HOCTY TeMnepaTyp ox-
naxnaeMoit Bofibl Ha BXOZLe U Ha Bbixozie. KonebaHus Harpyaku Bbibl-
BAIOT MOBLILIEHWE UMM MOHWXEHWME TEMMEPATYPLI OXNaXAAEMON
BOMbI Ha BXOE, @, CNEOBATENbHO, M HA BbIXOLE U3 XONOAUNLHOM
MaLLMHbI. TporpaMMUPYEMBIiA IOTMHECKUIA KOHTPOEP NPUHUMAET
CWrHan OT JaTyMka BbIXOLHOW TeMMepaTypbl OXNaxaaemoit BoAbl U
reHepupyeT curHan Toka 4 — 20 MA, KOTOPbI MOCTYNAET Ha ANEKTPO-
nHeBmatuyeckuin (E/P) npeobpa3osatenb, OTKyaa CXaTblii BO3MYX
nop, naenenvem 20 — 100 kMa nogaeTcs Ha NPUBOLL, PETYNPYIOLLLEro
knamaHa. Mpu MOBLILLIEHAN HArpy3ky KnanaH OTKPLIBAETCS, a Mpu
MOHVXXEHWM — 3aKPbIBAETCS.
[Ons namepenns Temnepatypsl npumensieTcs gatumk PT-100. C no-
BbILLEHVEM TEMMEPATYPbI €10 CONPOTUBEHME BO3PACTAET, a C MOHM-
XEHUEM — yBbIBaeT. ECnv npuMeHsieTcs peryaupyiowumii knanaH ¢
3NEKTPONPYBOLOM, MPUHLMN LENCTBIS YCTPOWCTBA HE MEHSETCS:
anekTpuyeckuid curdan 4 - 20 MA nogaeTcs HeNOCPEACTBEHHO Ha
3NEKTPONPUBOL, KNanaHa.
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Gravity feed trays composed by a series of steel drilled
trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
length of the tube bundle. This gravity feed arrangement
enhances high degree reliability in operation and longer
machine life by eliminating the erosion of the spraying
nozzles and the disruption of flow due to the clogging of
the nozzles with impurities. Since this is a gravity system,
it is extremely important to respect tolerances on the
planarity of the machine at the moment of installation.
Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to an E/P converter where
it is converted into a 20 to 100 kPa pneumatic signal for
the hot water control valve positioner, which then posi-
tions the valve as required. As the load starts increasing,
the control valve starts opening and closes as the load
decreases.

The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

In case of an electrical valve supply, the working principle
still remains the same. The 4-20 mA electric signal is
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e [Ing 3aluuThl OT KOPPO3UM B PACcTBOP L0OGABNAETCH HETOKCUYHBINA
MHrMOMTOP. B 60/bLLMHCTBE aBCOPOLIMOHHBIX XONOAMNbHBIX MALLUH
NepBOro MOKONEHNs! B Ka4ecTBe MHMMOUTOPOB MPUMEHSINCL HUT-
pat Ui xpomart auTis. Ho HATpaT AMTIS NpU BLICOKOI TeMnepary-
pe CBsI3bIBAET BOMY, @ XPOMaT NIUTUS TOKCWYEH. B XonoamnbHbIX
matmHax Thermofrigo B kauecTBe MHIMOUTOPA KOPPO3WK UCTOMb-
3yeTcs MONMOAAT AUTKS, KOTOPbI 0613LAET OTINYHBIMI 3aALLMTHbI-
MU CBOMCTBAMM, HE CBA3LIBAET BOAY NP BLICOKO TEMMepaType u
He TOKCHYEH.

e Mexay ucnapurenem 1 abcopbepom YCTaHOB/EH NepenyckHoi kna-
MnaH, NPeaHa3HaYeHHbIN 419 pereHepaunn xnagarexTa. B napax xna-
[JiarenTa, 06pasyIoLLXCa B reHepaTope, COAEPXaTcs kannm pacTeo-
pa. M xoTs OHY YNaBNMBAIOTCS KanNeoTAenUTeNeM, HeGONbLLOE KONu-
4eCTBO PacTBOpA BCErfa MPMCYTCTBYET B XNafiareHTe 1 Nonafaet B
koHaeHcaTop. C yBENMYeHEM KOMMYECTBa PacTBOpa B X1adareHTe
XONOAONPOU3BOAUTENBHOCTb MALLMHBI MEASIEHHO, HO HEMPEPbIBHO
nagaet. ATo CBA3aHO C Tem, 4To pacTeop LiBr cHuxaeT addekTus-
HOCTb NEPEHOCa Tenna Npu UCnapeHny xnagareHTa. [Moatomy knanaH
pereHepaLymn xnagareHTa NepuoaNieckn OTKPLIBAETCS s copoca
xnafareHTa B abcopoep.

e XonoamnbHas MalLyHa OCHalLeHa paspbiBHO MemBpaHoii, pacmo-
NIOXEHHOW Ha Kopryce reHepatopa. Ecm gaeneHve B reHepaTope
noaHumMaetcs Boile 180 klMa, To MemBpaHa pa3pbiBaeTcs, 1 Aasne-
HVe Majaer.

OKPACKA

XonoaunbHble MalUMHBI NOKPLITLI NONUYPETAHOBON Kpackow. Mepen,
OKPAaCKOI NOBEPXHOCTU OYMLLIAIOTCS W BbICYLLMBAIOTCS.
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directly sent to the electric positioner of the valve.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.

¢ Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in the evaporator, the LiBr solution is not effective in
the heat transfer process and so the capacity will be
reduced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND SPECIFICA-
TIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.
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YCTPOWUCTBA YNPABJIEHUS U 3ALLUTDI

OCHOBHbIE OCOBEHHOCTU

AGcop6LMOHHbIE X0N0AUbHbIE MaLLMHBI Thermofrigo ocHallgHbl cueTe-

MO YPABNEHMS Ha OCHOBE NMPOrPaMMMPYEMOrO JIOTMYECKOro MPOLIeC-

COpa, BbIMOHEHHO MO HOBELLIMM TexHonoruam. CrcTema ynpasneHns

obecneyrBaeT Ge30MaCHYI0 U SKOHOMUYHYIO AKCNNyaTaLyo, fenas npo-

LYKUIO BbICOKOI(DMEKTUBHOMN, HALEXHOM 11 YAOBHOI B YrpaBNeHUN.

YcTporcTea ynpaeneHns pasmeLLieHbl B MPOYHOM MbleBAarOHENPOHN-

LIaeMOM KOpryce CO CTENEHbIO 3aLwmThl IP-42, 3roTOBAEHHOM W3 INC-

TOBOrO METaIa 1 YCTAHOBEHHOM Ha XONOLAMLHON MallmHe. MaHenb

yNpaBNeHns BKIIOYAET B Ce0a CneaytoLye KOMMOHEHThI 1 BbIMONHSET

cnegyouwe QyHKUMA.

© BBOAHON aBTOMATUYECKMIA BLIKIOYATENb A1 3aLLUMTbI ANEKTPUYEC-
KuX Lienei.

® KnemmHast Konoaka fnst MOoLKIIOHEHS CUIOBbIX W YPABASHOLLIVX LIEMEN.

[TporpaMmupyemblii NOrMYECKMini MUKPONPOLLECCOPHBIA KOHTPOA-

nep, KOTOPbI 06eCneynBaeT 3afaHHyI0 NOM Ky BbINOHEHNS onepa-

Ui, 3awmTy 060PYLOBAHNS 1 PErYNIMPOBAHUE XON0LONPON3BOAM-

TensHocTv no MZ-3akoHy.

4-x CTPOYHbI (20 CMBONOB B K&XKAOW CTPOKE) rpadmyeCKVin AnCrnel.

Pa3BsisbiBaiowmii TpaHCHOPMATOP MUTAHMS Lienein ynpaBneHns ¢

ABTOMATWYECKMM BbIKIIOYATENEM.

KOHTPONb YPOBHS XN1aaareHTa B MCMapuTene C NMOMOLLbIO SNIEKTPOLOB.

ABTOMATMYECKME BBIKIIOHATENM, PA3bEMbI U PENie MaKCUMaNbHOrO

TOKa ANS KaXO0ro 3NeKTpoaBUraTens Hacoca.

3alumTa oT neperpesa anekTpoLBMraTens Hacoca abcopbeHTa.

B3aumHas 6710kvMpoBKa NpK OTKKOYEHUM HACOCOB OXMTaXaaeMoi

OX/TaXJaloLLen Boabl.

© /3mepeHure 1 MHovKaums Temneparypbi:

- BbIXOAHO TEMNEPATypbl OXNKAAEMO BOABI,
- BXOQHOV TemnepaTypsbl OXNaXaaemoit Boapl,

- Temnepatypsl B reHeparope,

- Temnepatypsl cnaboro pacTeopa,

- TemnepaTypbl KOHLEHTPUPOBAHHOTO PacTBOPA.

e 3almTa OT 3aMOPaXMBAHMS (BCTPOEHHOE B KOHTPOMIEP YCTPOCTBO
CUrHAN3aLMK1 0 3aMOPKMBAHIM, PENe 3aLLMTbl OT 3aMOPaKVBAHMS,
pene GIOKMPOBKY HACcOCa XNaJareHTa no HI3KoW Temneparype, pene
pacxoaa v anddepeHUmanbHOE pene AaBNeHNs OXIKAAEMON BOAbI).

e 3awmTa 0T KPUCTaNM3aLMK (Pene HU3KOoWA BXOHOW TemnepaTypbl
OX/TXAI0LLE BOLbI, YCTPOCTBO 3aLLMThI OT BLICOKOI TEMMNEPaTypbl
B reHeparope).

© ABapuiiHas CUrHanM3aums NoCPELCTBOM 3yMMEpa W MHAMKALMN CO-
0OLLEHIIA Ha NaHEeNN YNpaBneHUs.

e Peructpauys paboumx napaMeTpOoB 3a NocneaHue 7 CYToK C MHTEpBa-
noM 1 4ac, a Takoke LWECTV NOCNELHIX aBAPUIAHBIX CUrHanoB is 06ner-
YEHUS AMArHOCTUK M aHa/m3a paboThl B aBapUAHBIX CUTYaLMSX.

© HacTpoiika 4acToThl perncTpaumm paboumx napameTpoB 1 yBenuye-
HWS 4aCTOTbI PErMCTPaLMM Nocne cpabaTbiBaHWs aBAPUIHON CUrHa-
amn3aumn.

© B03MOXHOCTb 0TOGPaXeHUs Ha CNee UK pacreyaTky BCex 3ape-

TUCTPMUPOBaHHbLIX Paboyux napamMeTpoB M aBapUitHbIX CUrHanoB

(NPWHTEP B KOMMMEKT NOCTABKW HE BXOAMT).

ViHovkaums paboyero COCTOSHNS XONOAWILHOM MaLLHBI.

[VCTaHUMOHHOE OTOOpaXeHe NapaMeTpPoB W ynpaBneHe paboTon

XOMOAMNBHOM MaLLMHbI NPW MOMOLLY NOACOEAMHEHHOTO MHTepdeiica.

® [INCTAHUMOHHOE 33AaHWe TeMmneparypbl OX1aXaaeMon Boabl mpu
MOMOLLW BHELLHErO 3nekTpuyeckoro curtana (4 - 20 MAunm 0 - 10 B
NOCTOSIHHOrO TOKA, AOMOAHUTENbHAS QYHKLMS).

© B03MOXHOCTb CBS3W C cucTeMami yrpaenenns BAS/BMS/DCS no
npotokony PPI, COBMECTVMOMY C BELOMbIMM YAaNeHHbIMU TEpMUHA-
namu gnst wukHbl Modbus.

® B03MOXHOCTb NOAKNIOYEHUS MOLEMA.

GYHKLUUU CUCTEMbI YNIPABJIEHUA U CAMOOUATHOCTUKK
CvicTema ynpaBneHst BLINOAHSIET cneaytolme GyHKUmM:

RC GROUP - 159.1.T.ABS.RuEn_02.03

CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Level electrodes for refrigerant level monitoring in the
evaporator.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Motor temperature cut-out for solution pump.

e Interlocks for chilled and cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.
- Cooling water inlet and outlet.
- Generator.

- Dilute solution.

- Strong solution.

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallisation prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

e Last week logging facility at a sampling time of one hour
intervals and last six alarms logging facility are provided
for better understanding of the behavior of the unit during
alarm conditions and for easy diagnosis.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not in-
cluded).

e Machine status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

¢ Remote chilled water temperature setpoint facility through
4 to 20mA or 0 to 10 VDC external signal (optional).

 Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.

CONTROL AND SELF DIAGNOSTIC FUNCTIONS

The control panel has the following functions:

e Remote and local access for sequential operation of the
chiller.

e Hot water consumption control by a tight control of the
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e JINCTAHLMOHHOE 1 MECTHOE YNpPaBNeHWe MOCNEeLOBATENbHOCTHIO
onepaumin XonoanabHON MaLLMHbI.

e [IV-peryampoBaHne BbIXOAHOW TEMMepaTypbl OXNaXAEHHOW BOAbI
NOCPEACTBOM U3MEHEHMS pacxoaa ropsiyen Bofsl. Cctema obecre-
4MBaAET NOAAEPXKAaHVE TEMMEPATYPbI OXNIXKAEHHON BOALI B 334aHHOM
[manasoHe, MNaBHO M3MEHsIS PaCXop, ropsyeit Boabl C NOMOLLLIO
knanaxa. Mpu 3TOM X0NOLONPOU3BOAUTENBHOCT PEryNMPYETCS B
npenenax ot 10 0o 100 % HOMUHANBLHOrO 3HaveHus. TemnepaTypa
3343aeTca npy NOMOLWM knasmatypbl. MuHumansHoe 3agaBaemoe
3Ha4YEHME TeMNEPATYPLI OXIAKAEHHON BOAb! cocTasnseT 4,5 °C.

e Peructpauns BCex U3MepPsieMbIX TEMNEPATyp, CTENEHU OTKPbITYSA
YNPaBNAIOLLIEro KnanaHa, LAMTeNsHOCTU paboThl XONOAUNBHOW Ma-
LUMHBI, KONMYECTBA MYCKOB/OCTAHOBOB XOMOAMIBHON MaLUVHBI U T.M.

e /Haunkaums paboyero COCTOSHUS XONOAUNBHOM MalUMHBI CO 3BYKO-
BOM 1 BU3Ya/IbHON aBapUIAHOM CUrHaNM3aLMen.

* Bo n3bexaHuie onacHoro s Matepuana Tpyb TeMnepaTypHoro yaa-
pa npm Nycke MaLLnHbI CYCTEMA YNIPaBAEHUS NOAAET Ha KanaH rops-
yeit BoAbl kKomaHay (curHan Toka 4-20 MA), koTopas obecneunBaeT
MNABHOE OTKPLITWE KN1anaHa HE3aBUCUMO OT 3a[JaHHOI TEMMepaTypbl
(npwn ycnosumm, 4T0 dakTUyeckas Temnepatypa OXIKOAEHHON BOabI
MPeBbILIAET 3afaHHyto). Yepes 10 MuHYT nocne nycka cuctema yn-
paBneHus aBTomatyecku nepekxnioyaetcs Ha NML-perynnposaqmne
TEMMepaTypbl OXNAXAAEMON BOADI.

o [1n51 3aLUMThI OT YaCTbIX MYCKOB XONOAMALHON MaLLIMHBI M3-3a koneba-
HWA Pacxoda OXNaxaaeMoi BoAbl NPeayCMOTPeHa 2 CekyHaHas 3a-
nepxka cpabartbiBaHns AnddepeHLanHoro pene LaBneHus.

e B03Bpar K HacTpOVikam Mo YMOMHaHMIO.

OYHKLUA SALLUTDI

Cvictema ynpaeneHst oGecneyvBaeT cremytolime GyHKLAM 3aluuTb:

 3alMTa OT TEMMNEPATYPHOrO Yaapa;

® 3alMTa OT 3aMOPAXMBAHMS;

® 3alMTa OT KPUCTANM3aLmK;

® 3alMTa OT KaBuTaLmK;

® 3alMTa ANEKTPOABUraTeNen.

3awura oT TeMnepaTypHoro yaapa

Bo n3bexaHne onacHoro st Matepuana Tpyb TemMnepaTypHoro yaapa
B TeyeHme nepsbix 10 MUHYT nocne nycka, korha Temneparypa B reHe-
paTope O4eHb HI3Ka, KianaH ropsuelt BoLb! NaBHO OTKPLIBAETCS HE3a-
BMCMMO OT TEMMepaTypbl OXNXAEeHHO! Boabl. Yepe3 10 MuHyT cucTe-
Ma ynpasieHus aBTOMaTUYeCKn NePeKioHaeTCs Ha PerynmpoBaHne
Temneparypbl OXNaxaaemMon BoAbl.

3awura oT 3aMopaXxmBaHus

[Ins npenoTBpaLLEeHns 3aMOpPaxMBaHNs OXNaxaaeMoit Boabl B Tpybax

1CNapUTENSst NPU HAPYLLIEHM HOPMaJTbHBIX YCOBUIA PaBOTLI XONOANb-

HO MaLLIMHBI NPEAYCMOTPEHBI CReaytoLLIme QYHKLUM:

® BLIK/IOYEHME HAcOCca XNnafareHTa npy YMeHbLUeHUM TemnepaTtypbl
OXNXIEHHOW BO/IbI HAXE 3a4aHHOTO 3HAYEHUS;

® BCTPOEHHas 3allvTa 0T 3aMOpPaXMBaHNS;

® TepMopene 3alnThl OT 3aMOPaKMBAHNS,

® aBTOMaTN4ECKas ONOKMPOBKA HACOCOB OXNAXKAAEMON M OXNaxaato-
LLeiA BOAbI B CAly4ae OCTaHOBA XONOAUNBHON MalLIMHbI;

® perie pacxofda OxNnaxaaeMoii Bofpl;

o nuddepeHumancHoe pene JaBNeHUs OXNaxXaaEMON BOAbI.

3awura oT KpucTanaMsaumm

ECnmn KOHUEHTPMPOBAHHBIN PACcTBOP, NOCTYNAIOLMIA U3 reHepaTopa B
abcopbep, CAMLLKOM OXIaXAEH, OH KPUCTaNNM3YeTes B Tenno0OMeH-
HUKE PaCTBOPOB, HapyLLas HOPManbHYI0 paboTy XONOLMALHON MaL-
Hbl. Kpuctannmaaums MoXeT BbiTb Bbl3BaHa kak CIMLLKOM BbICOKOM (st
[JaHHOI TeMnepaTypbl) KOHUEHTpaume abcopOeHTa, Tak U CAMLLKOM
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chilled water outlet temperature accomplished by a micro-
processor PID algorithm. This algorithm allows the ma-
chine to keep the chilled water temperature fluctuations
within the set values by continuously modulating the
control valve and allowing to partialize the load from 10%
to 100% of the nominal value. Keypad variation of the set
point is possible to get a minimum of 4,5°C outlet chilled
water temperature.

e Data acquisition and logging of all the temperatures,
percentage of the control valve opening, machine run-
ning hours.

» Status indication with audio visual alarm for malfunction.

e In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the hot water control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.

e Nuisance trip prevention anti chattering timer delays
tripping of chilled water flow switch or differential pres-
sure switch by 2 seconds, in order to avoid dangerous
starts and stops of the machine due to fluctuations in
chilled water flow.

e Chilled water reset.

SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

e Antifreeze protection

e Crystallisation protection

e Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the hot water control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator

tubes, the following functions stop the machine if abnormal

conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze

¢ Antifreeze thermostat.

e Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

* Chilled water flow switch.

e Chilled water D.P. switch.

Crystallisation prevention

If the concentrated solution returning to the absorber from
the generator is excessively cooled, it crystallises in the
heat exchanger and the operation of the machine is af-
fected. Crystallisation occurs either when the concentra-
tion of the solution (for a particular temperature) goes too

RC GROUP - 159.1.T.ABS.RuEn_02.03
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HU3KOM (0191 AaHHON KOHLEHTPaumMmM) TemnepaTtypoi. B xonoaunsHoi

MaLUVHe NPeSyCMOTPEHb! Cheayiowme GyHKLUMM 3aluuThl OT KpucTan-

m3aumn:

® 0OCTaHOB MaLLWHbI NPV NOBbLILLIEHW TEMNEPATYPLI B FEHEPATOPE;

® OCTaHOB MaLLMHbI MY MOHWKEHUM BXOAHOM TEMMEpaTypbl Oxiaxaa-
foLLet BOObI.

SawmTa Hacoca xJlaaareHTa oT KaBuTauum

Ecaun ypoBeHb xnafareHTa B ucnaputene 4ype3mMepHo NOHMXKAETCs,
[aBNeHne BCACbIBaHUS HACOCa XnajareHTa nagaeT HUXe AaBneHns
HACBILLEHWS X1afareHTa, U B HaCOCe HayMHaeTcs kasuTauus. [ns
NPefOTBPALLEHNS YPE3MEPHOTO CHIXXEHNS AABNEHUS BCAChIBAHMS
Hacoca Heobx0AMMO NOALEPXMBATL YPOBEHb XNAfareHTa B Ucna-
puTene He HKe ONpeaeneHHoro npeaena. Ang atoi uenv npume-
HatoTcs Tpy anekTpoaa (RE1, RE2, RE3) v pene yposHs (33RL). Onek-
TPOAbI CMOHTVUPOBAHBI B CMELMaNbHOM KOPNyCe, NOMELLEHHOM Ha
HXXHeM B10Ke CO CTOPOHbI UcnapuTens. Anektpod RE1 umeet Ham-
MEHBLLYIO AnnHY, a anektpod RE3 — HanbonbLuyio. YpoBeHb xnafa-
reHTa NoAnepxmBaeTcs Mexay anektpogamu RE1 n RE2. RE3 cny-
XUT 00LLMM 3neKTPOAOM. Hacoc BKMoYaeTCs:, Koraa ypoBeHb xna-
[fareHTa nogHumaetcst 4o RE1. Hacoc Bbiknio4aeTes, Koraa ypoBeHb
onyckaetcs Hke RE2, 1 BKIIO4aETCS CHOBA, TOMbKO KOTAA YPOBEHb
onsTb noaHumaetcs fo RE1. Korna yposeHb onyckaetcs Hinke RE2,
HACOC BLIKNIOYAETCS C 3aAepXKoii 20 CekyHa,.

SawuTta anekTpoaeuratenei

® Hacocbl abcopbeHTa 1 xnagareHTa 1 BakyyMHbI HACOC OCHALLLEHb
pene 3aLyTbl OT Neperpyskit.

® Hacoc abcopbeHTa OCHaLLEH 3alUUTHBIM TEPMOpENe.

RC GROUP - 159.1.T.ABS.RuEn_02.03

high or its temperature (for a particular concentration) goes

too low. The following safety functions prevent the machine

from crystallising:

e Machine safety trip for generator high temperature

e Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump.

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction drops
below the saturation pressure of the refrigerant and the
refrigerant pump starts to cavitate. To ensure the minimum
acceptable suction pressure the level of the refrigerant is
not allowed to fall below a certain level. This is done by
means of three level electrodes RE1, RE2, RE3 and a level
relay, 33RL. The three electrodes are mounted in the
refrigerant level box assembly on the lower shell (evapora-
tor side). RE1 electrode is the smallest in length and RE3
is the longest. The level is maintained between RE1 and
RE2. RE3 acts as a reference electrode. When the level
reaches RE1, the pump starts and when goes below RE2,
the pump stops and restarts only when the level reaches
RET1 again. When the level goes below RE2, a delay of 20
seconds is provided before the pump is switched off.

Motor protection safeties

e Solution, refrigerant and purge pump overload relay.
e Solution pump thermal cut-out.
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OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIIACKOM S13bIKE C MPUMEHEHNEM EMHNL, M3MepeHIs cuctembl CIA.
CraHpapTHBIA nepeyeHb 0ToOpaxaeMblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

e Temneparypa B reHepaTope;

e Temneparypa cnaboro pacTeopa;

TEMMEePaTypa KOHLEHTPMPOBAHHOMO PacTBOpa;

CTEneHb OTKPLITUS YNPaBASIOLLEro KianaHa;

NPOAOMKUTENBHOCTL PABOTHI BAKYYMHOMO Hacoca;
NPOAOMKATENBHOCTb PAOOTHI XONOAMILHON MALLIMHBI.

KomaHppl cuctembl ynpaeneHus

® Bbi6Op AMCTaHLIMOHHOTO/MECTHOIO PeXVMa YNpaBNeHUs XONoAMb-
HOW MaLLVHOM.

® [TyCK/OCTaHOB XONOLMNBHOM MaLLVHBI B PEXVME MECTHOIO yrnpasne-
HS.

e BLibop aBTOMATUYECKOr0/PYYHOTO PEXMMa YNpaBneHUs HaCOCOM
Xnagarexta.

© Biio4eHre/BoIkNIOYEHE HACOCA X1afareHTa B PEXUME PY4HOTO Y-
pasneHus.

® BKto4eHne/BbIKTIOYEHNE BaKyyMHOTO Hacoca.

© Buibop aBTOMATVYECKOr0/PYYHOTO PexuMa ynpaBneHus KnamnaHom
N0fa4mM ropsyen Bogpl.

o OTKpbITVE/3aKPbITUE KNanaHa nogaqu ropsueit Boabl B PEXUME Pyu-
HOrO yNpasneHws.

o KBWTMPOBAHWE aBapUHOro CurHana.

e COpOC aBapuitHOro curHana.

® HacTpoika MakCUManbHOM CTeneHn OTKPLITUS YNPaBASioLLero kia-
naHa.

WUHpankaums pabo4ero cocTosHUS XONOAUbHON MaLUMHBI

o XonogunbHas MalluHa BKN/OTKI.

® JINCTaHLMOHHLIA/MECTHBIN PEXUM YNPABNEHWUS XONOAMUNBHON Ma-
LUMHOM.

e CpabarbiBaHiie pefie pacxoaa oxiaxnaeMoin Bofbl.

e CpabarbiBaHiie anddepeHumMansHoro pene AaBneHns oxXiaxaaemon
BOAb!.

e CpabatbiBaHue 6A0KMPOBKM HACOCA OXNAXAAEMON BOfbI.

e HencnpaBHOCTb AATYMKOB TEMMEPATYPbI.

o CpabaTbiBaH1e TepMOpPENE 3alLuThI OXNaXaaemMoii BOAb! OT 3aMopa-
X1BaHWS.

© 3anopHbIii KnamaH Ha IMHNKM OXIKAAOLLEN BOALI OTKPLIT/3aKpbIT.

e Hacoc abcopbeHTa BKIO4EH,/BbIKIOYEH/B aBAPUItHOM COCTOSHUW.

® ABTOMATUHECKWIA/PYHHON PEXWM YNPABNEHUS HACOCOM X/afareHTa.

® Hacoc xnafareHTa BKIO4EH/BbIKITIOYEH/B aBAPUIAHOM COCTOSHMM.

® BakyyMHbIi1 HACOC BKJIOHEH/BBIKIIOYEH/B aBAPUIAHOM COCTOSHUU.

e CpabarbiBaHiie 3alumTbl Hacoca abcopOeHTa OT Neperpysku.

e CpabarbiBaHue 3aLmThl HAcoCa XN1afareHTa OT Neperpysku.

e CpabarbiBaHue 3aLLmThl OT BLICOKOV TEMMNEPATypbl B FEHEPATOPE.

e CpabarbiBaHiie 3aLMTbl OT H3KOI BXOAHOM TEMMEpaTypbl oxiaxaa-
10LLiei BOB!.

e CpabarbiBaHne pene H13KoM TeMnepaTypbl OXIaKLAeMON BOMbI.

e Llykn pa3baeneHns 3anyLLeH/0CTaHOBNEH.

e CpabarbiBaHuie pene BI0KMPOBKM MO HU3KOI BbIXOAHOM Temnepary-
pe OXIaKAAOLLE BOABI.

 [Haukaums ypoBHS XadareHTa B ucnapurene.
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INFORMATION DISPLAY

Operating information is in English language with SI units.
Standard information shown is:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e Generator temperature.

e Dilute solution temperature.

e Concentrated solution temperature.

e Percentage (%) of control valve opening.
e Purge pump operating hours.

e Machine operating hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

* Refrigerant pump start/stop in manual.

e Purge pump start/stop.

e Hot water control valve auto/manual mode.
e Hot water control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

Status display

 Chiller ON/OFF.

e Chiller local/remote mode.

* Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

* Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.
 Solution pump on/off/trip.

e Refrigerant pump auto/manual mode.

* Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Solution pump thermal cut-out trip.

e Refrigerant pump overload trip.

e High temperature of the generator trip.

e Low inlet cooling water temperature trip.
e Dilution cycle on/off.

e L-cut function healthy/trip.

* Refrigerant level indication in the evaporator.
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OPTIONAL

CNEUMANBHbIE UCMOJIHEHNSA U
AONOJIHUTEJIbHbIE NMPUHAANEXXHOCTU

e OnepaTuBHbIA KOHTPOMb COCTOSHIS MOALIMMHUKOB SNEKTpOABMraTe-
NEeN repMETUYHBIX HACOCOB MPOU3BOANTCS NOCTOSHHBIM M3MEPEHU-
€M 3a30p0B B NOALLUMMHMKAX METOLOM BUXpeBbix TOKOB (TRG cucTe-
Ma, He MpUMeHUMA AN ABUraTENs MOCTOSIHHOMO TOKA, YCTaHOBMEH-
Horo B Hacoce abcopbeHTa).

e Ecnv no ycnoeuam akcnnyataLyv He JONyCKatoTCs NMepepbiBbl B pa-
60Te XONOAMALHON MaLLMHBI, MOTYT ObITb YCTAHOBNEHbI PE3EPBHbIE
repMETUYHbIE HACOCHI XNadareHTa u abcopbeHTa.

® B 33BMCMMOCTV OT CBOICTB BOAbI, MPUMEHSIEMOI B XONOAMILHOM
yCTaHoBKe, TpyObl abcopbepa, VcnapuTenst U KoHAeHcaTopa MoryT
ObITb M3rOTOBNEHBI 13 CNEAYIOLLMX MaTEPUaIoB:

- MenHo-Hukenesblid cnnas 90/10;
- MenHo-Hukenesblid crnas 70/30;
- SS316L

- TUTaH.

® BonbLUoii rpaduyeckmin aucnnen ¢ paspeteHnem 320 x 240 Tovex,
Mo3BONSIOLLMIA 0TOBPaXaTh rpadukn 1 paboumii LK XONOAUNBHON
mawmHbl (TP170A).

e CucTema aBTOMATUYECKOrO YAANEHUS HEKOHLEHCUPYIOLLMXCS ra30B
06ecneynBaeT BKIKOYEHME BaKYYMHOrO HAacoca 1 OTKPLITHE COOTBET-
CTBYIOLLWX KNANaHOB ANst YANeHUs HEKOHAEHCHPYIOLLMXCS ra30B U3
6aka-HakonuTens NPy LOCTUXEHWM 3ajaHHOrO AaBneHs B Gake.

e [ocTaBka [ABYMS OTAENbHbIMW BOKaMW (BEPXHWIA 1 HUXHMIA) Ans
yno6CTBA TPAHCMOPTHUPOBKM U MOHTaXa, 0COBEHHO NPpY MOAEPHM3a-
LI UMEIOLLIEIACS YCTAHOBKM.

© 3aBOACKME WCTIBITAHUS HA COOTBETCTBME YCOBUSM SKCTyaTaLmm,
MPEL/IOKEHHBIM 3aKa34MKOM.

® 3-X XO[0BOV PErynvpyIoLLMiA KnamnaH ropsyei Bogbl C 3NEKTPO- Wi
MHEBMOMPUBOLOM.

RC GROUP - 159.1.T.ABS.RuEn_02.03

On line bearing monitoring for canned motor pumps
(TRG meter) that lets the user know the health of the
bearing at any given instant by continuously measuring
the bearing clearance through eddy currents (not avail-
able with AC drive on solution pump).

On line stand by canned motor pumps for the refrigerant
and for the solution, can be offered for very critical
working conditions where no break down time is allowed.
Special tube material for absorber, evaporator and con-
denser tubes based on the water quality circulating
inside tubes. Available materials are:

- Cupro-nickel 90/10

- Cupro-nickel 70/30

- 8§ 316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.

Two pieces shipping (lower and upper shell) for conven-
ience of shipping and rigging, especially for retrofit jobs.
Factory performance test at the conditions specified by
the customer.

Electric or pneumatic hot water 3-way control valve.
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Single effect ahsorption chillers low temperature hot water fired

TEXHUHECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJENb MODEL 352 493 563 739 950 1091 1197
Oxnaxpaemas Boaa (1) Chilled water (1)

X0nogonrPon3BOAMT. COOLING CAPACITY kBt 352 493 563 739 950 1091 1197
Pacxopn Bogpb! Water flow M3y 60,5 84,7 96,8 127 163,3 187,5 205,6
mapaBnuyeckoe ConpoTMBIEHNE Pressure drops kMa 51,9 54,9 56,8 451 49 49 47
BmecTMOCTb KOHTYpa Water hold up volume n 197 290 312 438 516 672 727
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800
Oxnaxpatowas soga (2) Cooling water (2)

Pacxop, Bogbl Water flow M3 /4 110 152 172 228 300 340 370
I'nopasnnyeckoe CoOnpoTMBIEHNE Pressure drops kMa 715 61,7 61,7 99,9 66,6 62,7 69,6
BmecTMOCTb KOHTYpa Water hold up volume n 571 887 945 1.676 1.830 2.032 2.057
MakcumanbHoe fasnenue (4) Max pressure (4) kMa 800 800 800 800 800 800 800
Fopsuas Bopa (3) Hot water (3)

Pacxop, Bogbl Water flow M3/y 91 125 140 187 240 275 303
mapaBnuyeckoe COnpoTMBIEHNE Pressure drops kMa 16,7 18,6 18,6 32,3 35,2 27,4 31,3
BMmecTUMOCTb KOHTYpa Water hold up volume n 199 315 333 395 466 606 648
MakcumanbHoe fasnenue (4) Max pressure (4) kMa 500 500 500 500 500 500 500
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsiemas MOLLHOCTb Power input kBr 15 1,5 1,5 3 3 3 3
MoTpebnaemblit TOK Electric absorption A 5 5 5 9,5 9,5 9,5 9,5
HACOC XJTADATEHTA REFRIGERANT PUMP

MoTpebnsiemas MOLLHOCTb Power input kBT 3 0,3 0,3 0,3 0,3 0,3 ,3
MoTpebnaemblit TOK Electric absorption A 1,4 1,4 1,4 1,4 1,4 1,4 1,4
BAKYYMHbIV HACOC PURGE PUMP

MoTpebnsemas MOLLHOCTb Power input KBT 0,4 4 0,4 0,4 0,4 0,4 0,4
MoTpebnaemblit TOK Electric absorption A 1,5 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE MOTP. 3JIEKTPOSHEPTMM  TOTAL POWER CONSUMPTION KBA 5 5,5 , 7 7 7 7
PA3MEPbI DIMENSIONS

LnvHa Length MM 4.400 4.700 4.700 5.200 5.200 5.500 5.500
LLnpuHa Width MM 2.100 2.100 2.100 2.500 2.500 2.500 2.500
BoicoTa Height MM 2.800 3.000 3.000 3.400 3.400 3.600 3.600
MpocTpaHcTBo, HEoBXomMMOE A1 3ameHsl Toy6  Space for tube removal mm  3.400 3.400 3.400 4.100 4.100 4.100 4.100
TMAPABJIMYECKUE COEOVMHEHWA  HYDRAULIC CONNECTIONS

Oxnaxpaemas Boga Chilled water QDN 100 125 125 150 150 200 200
Oxnaxpatollas Boga Cooling water @ DN 125 150 150 200 200 250 250
lopsiyas Boga Hot water QDN 150 150 150 150 150 200 200
MACCA WEIGHTS

3kcnnyataumoHHas macca Operation weight kr x 1000 8,1 9,5 11 14,3 16,5 18,8 19,4
Macca npu oTrpyske Shipping weight kr x 1000 7, 8,5 10,1 12,8 15 16,8 17,4
MOJENb MODEL 1338 1496 1654 1848 2112 2288
Oxnaxpaemas Bopa (1) Chilled water (1)

XOnogonrPoOn3BOANT. COOLING CAPACITY kBt 1338 1496 1654 1848 2112 2288
Pacxop, Bogbl Water flow M3y 229,8 257 284,3 317,5 326,9 393,1
mapaenuyeckoe ConpoTMBEHNE Pressure drops kMa 57,8 60,7 441 47 102,9 48
BMecTMOCTb KOHTYpa Water hold up volume n 1.072 1.133 1.254 1.329 1.510 1.619
MakcumanbHoe fasnenue (4) Max pressure (4) kMa 800 800 800 800 800 800
Oxnaxpatowas soaa (2) Cooling water (2)

Pacxopn Bogpb! Water flow M3 /4 410 460 510 568 650 710
mapaBnuyeckoe COnpoTMBIEHNE Pressure drops kMa 37,2 38,2 78,4 79,4 75,4 77,4
BMmecTUMOCTb KOHTYpa Water hold up volume n 3.258 3.393 3.627 3.801 4.826 4.996
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800
lFopsiyas Boaa (3) Hot water (3)

Pacxopn Boabl Water flow M3y 334 374 413 463 531 575
'vppaBnnMyeckoe CONpPOTUBIEHME Pressure drops kMa 63,8 66,6 116,6 122,5 138,1 139,1
BmecTMOCTb KOHTYpa Water hold up volume n 783 817 876 919 1.069 1.141
MakcumansHoe faBneHue (4) Max pressure (4) kMa 500 500 500 500 500 500
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsemas MOLHOCTb Power input kBT 3 3 3 3 4.5 45
Motpebnsemblit TOK Electric absorption A 95 9,5 9,5 9,5 13 13
HACOC XJIAOATEHTA REFRIGERANT PUMP

MoTpebnsemas MOLHOCTb Power input kBT 3 0,3 1,5 1,5 1,5 1,5
MoTpebnsiemblit TOK Electric absorption A 1,4 1,4 5 5 5 5
BAKYYMHbI/ HACOC PURGE PUMP

MoTpebnsemas MOLHOCTb Power input kBt 0,75 0,75 0,75 0,75 0,75 0,75
Motpebnsemblit TOK Electric absorption A 1,8 1,8 1,8 1,8 1,8 1,8
CYMMAPHOE NOTP. 9NEKTPO3HEPTUW  TOTAL POWER CONSUMPTION KBA 8,7 8,7 11,3 11,3 13,8 13,8
PA3MEPbI DIMENSIONS

LnvHa Length MM 7.000 7.000 8.200 8.200 8.600 8.600
LLnpuHa Width MM 3.000 3.000 3.000 3.000 3.300 3.300
BeicoTa Height MM 4.000 4.000 4.000 4.000 4.400 4.400
MpocTpaHcTBo, Heobxoaumoe 41 3ameHsl Tpyo  Space for tube removal MM 6.560 6.560 8.500 8.500 8.500 8.500
’MOPABIMYECKVE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxzaemas Boga Chilled water DN 200 250 250 250 250 250
Oxnaxpatowas Boga Cooling water @DN 300 300 300 300 350 350
lopsyas Boga Hot water QDN 200 200 200 200 200 200
MACCA WEIGHTS

JkcnnyaTaumoHHas macca Operation weight kr x 1.000 26 29,4 31,2 32,3 36,8 39,2
Macca npu oTrpyske Shipping weight krx1.000 23,9 27,2 28,4 29 32,8 34,8

Ecnu ycnoBeus akcnnyartauum oTM4aloTCs OT YKa3aHHbIX B Tabnuue, o6paluaittech no
BOMpOCcaM noaGopa moaenu B TOproeoe npeacraeutenscteo RC GROUP.

(1) Mpw Temnepatype oxnaxaaemoi Boasl 7/12 °C.

(2) Mpw Temnepatype oxnaxaaioLLeii Boael Ha Bxoge 29 °C/35,7°C.

(3) Mpwu Temnepartype ropsyeit sogsl 90/85 °C.

(4) Mo TpeboBaHMIO 3aka3urka BO3MOXHbI APYrie 3HAYEHVSt MaKCUMaNbHOTO AaBAEHUS.
McTounuk nutanus: 3 dasbl; 415 B; 50 My,

KoadpduLmeHT 3arpsisHeHns BOAbI B ruapaBnmyeckom KoHType = 0,086 m*C/kBT

For working conditions different from above, please contact
RC GROUP Distributors to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.

(2) Referred to cooling water temperature 29/35,7°C.

(3) Referred to hot water temperature 90/85°C.

(4) Different pressure available on request

POWER SUPPLY 415/3/50

Fouling factor in water circuit = 0,086 °C m?/ kW
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OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired

PABOYUE XAPAKTEPUCTUKU PERFORMANCE CURVES

MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPU3YIOT 3aBNCUMOCTb The following curves show the qualitative trend of the
XONOAONPOM3BOANTENBHOCTN OT PABOUMX YCIOBUIA 1 MOTYT CAYXWTb ANst cooling capacity as some typical operative conditions are
NPEABAPUTENBLHON OLEHKW BAUSHWAS STVX YCNIOBUIA HA XONOLONPOM3BO- changed.

LNTENbHOCTb. They give a first tool to qualitatively estimate the effects of
[ins 6onee TOYHO OLIeHKM 1 NoABOPa MOAENHN, COOTBETCTBYIOLLEN 3a- some changes in the working conditions on the cooling
[JaHHbIM YCIIOBVSIM SKCMNyaTaLuy, PEKOMeHAYeTcs 00paLLaThes B Top- capacity.

roeoe npeactasutensctBo RC GROUP. Anyway, for a more precise evaluation, it is recommended

to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

3ABMCUMOCTb X0J1040MPOU3BOAUTENBHOCTU OT TEMINE- COOLING CAPACITY ACCORDING TO CHILLED
PATYPbI OXJIAKAAEMOM BOAbI HA BbIXOAE WATER OUTLET TEMPERATURE
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TemnepaTypa oxnaxaaeMoi Bofsl Ha Bbixoae, ‘C
Chilled water outlet temperature (°C)

Temneparypa oxniaxgaroLeri Boabl Ha Bxoge = 29 °C Cooling water inlet temperature = 29°C
SABUCMMOCTb X0J1I0A0MNPOM3BOAUTENBHOCTU OT PASHOCTU COOLING CAPACITY ACCORDING TO CHILLED
TEMMEPATYP OXJIAKOAEMOW BO/bl HA BXOAE U BbIXOAE (AT) WATER AT
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Chilled water AT (°C)

Temnepatypa oxnaxaaemoit Boabl Ha Beixose = 7 °C Chilled water outlet temperature = 7°C
Temneparypa oxniaxgaroLeri Boabl Ha Bxoge = 29 °C Cooling water inlet temperature = 29°C
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3ABUCUMOCTb X0J1040MPOU3BOAUTENBHOCTU OT TEMINE- COOLING CAPACITY ACCORDING TO COOLING
PATYPbI OXJTAKDAIOLLIEA BOAbI HA BXOAE WATER INLET TEMPERATURE
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Cooling water inlet temperature (°C)

Temnepatypa oxnaxmaemoii Boapl Ha Beixosie = 7 °C Chilled water outlet temperature = 7°C
3ABMCUMOCTb X0J1040NPOU3BOAUTENIBHOCTU OT KOJd- COOLING CAPACITY ACCORDING TO CHILLED
OULIMEHTA 3ATPSSHEHUS OXJIAKAAEMOW BOAbI WATER FOULING FACTOR
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Temnepatypa oxnaxmaemoii Boapl Ha Beixosie = 7 °C Chilled water outlet temperature = 7°C
TemnepaTypa oxnaxaaioLLeit Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
3ABMCUMOCTb X0J1040NPOU3BOAUTENIBHOCTU OT KOJ®- COOLING CAPACITY ACCORDING TO COOLING
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Fouling factor (m? °C / kW)
Temnepatypa oxnaxmaemoii Boapl Ha Beixosie = 7 °C Chilled water outlet temperature = 7°C
Temneparypa oxniaxaaroLLet Boabl Ha Bxoge = 29 °C Cooling water inlet temperature = 29°C
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3ABMCUMOCTb X0/1040MPOM3BOAUTESIBHOCTH OT TEMIE- COOLING CAPACITY ACCORDING TO HOT WATER
PATYPbI FOPSME/ BOAbI HA BXOJE INLET TEMPERATURE
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Temnepatypa ropsueii Boasl Ha Bxoae, ‘C
Hot water inlet temperature (°C)

Temnepatypa oxnaxaaemoit Boabl Ha Beixose = 7 °C Chilled water outlet temperature = 7°C
Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
3ABMCUMOCTb X0J1040MPOU3BOAUTESIBHOCTU OT PA3HO- COOLING CAPACITY ACCORDING TOHOT WATERPT
CTU TEMMEPATYP FOPSIMEN BOAbI HA BXOAE U BbIXOAE (AT)
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Pa3HoCTb TEMNepaTyp ropsayen Boabl Ha Bxoae u Boixoae (AT), °C
Hot water AT (°C)

Temnepartypa oxnaxfaemoil Bofibl Ha Bbixoae = 7 °C Chilled water outlet temperature = 7°C
Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
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FABAPUTHbIE U YCTAHOBO4HbIE DIMENSIONS (mm)

PA3MEPbI (Mm)

MUHUMAasbHOE CBOOOLHOE NPOCTPaHCTBO, HeobXoaUMoe s 3a-
MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc-
TanbHble TPEBOBAHMS K CBODOAHOMY NPOCTPAHCTBY BOKPYT XONO-
INBHON MalLLIMHBI;

- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS;
- 200 mMm cBepXY;

- 500 MM C Apyrix CTOPOH.

Other required installation clearance:
1200mm control panel side

200mm top

500mm others

RC GROUP - 159.1.T.ABS.RuEn_02.03

TUNOPA3MEP / MODEL 352 493 563 739 950 1338 1496 1654 1848
4.400 4.700 4.700 5.200 5.200 7.000 7.000 8.200 8.200
w 2.100 2.100 2.100 2.500 2.500 3.000 3.000 3.000 3.000
H 2.800 3.000 3.000 3.400 3.400 4.000 4.000 4.000 4.000
M 3.400 3.400 3.400 4.100 4.100 6.560 6.560 8.500 8.500
‘ L
‘ o _
7
‘ @ [ T
M

M Minimum clearance for tubes removal. This space can
be provided at any one side of the machine.
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OYHOAMEHT (Mm) FOUNDATION (mm)

TUNOPA3MEP/ MODEL 352 493 563 739 950 1338 1496 1654 1848
L MM 2.866 2.816 2.816 3.416 3.424 4.592 4.592 5.826 5.826
w MM 220 270 270 270 270 320 320 320 320
w1 MM 320 370 370 370 370 420 420 420 420
B MM 1.690 1.580 1.580 1.640 1.640 1.975 1.975 1.975 1.975
CTC wmm 1.550 1.380 1.380 1.440 1.440 1.135 1.135 1.135 1.135
T kg 4.050 4.750 5.500 7.150 8.250 13.000 14.700 15.600 16.200
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1 4 anHkepHbix 6onta M24 BXogsiT B KOMMAEKT NOCTaBkW. YCTaHOBKa 1 4 nos x M24 anchor bolts supplied with the unit.
XONOAWNBHOM MaLLMHBI HA GYHAAMEHT [OMKHA BbIMONHATLCS B For foundation realization please refer to the unit use
COOTBETCTBUW C MHCTPYKLWEN NO 3KCnyaTaumm N TEXHNYECKOMY and maintenance manual.
0BCnyxXMBaHMIO arperara. 2 Unit base
2 OcHoBaHVe X0noaMILHON MaLLVHBI. 3 Foundation
3 ®yHpameHT. T Unit weight on each foundation

T  Bec arperara, NpuxoasLMincs Ha Kaxayto onopy.
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FABAPUTHBIE U YCTAHOBOYHBIE DIMENSIONS (mm)

PA3MEPbBI (Mm)

TUNOPA3SMEP/ MODEL 1091 1197 2112 2288
L 5.500 5.500 8.600 8.600
w 2.500 2.500 3.300 3.300
H 3.600 3.600 4.400 4.400
M 4.100 4.100 8.500 8.500

M
M muHMManbHoe cBoGOAHOE MPOCTPAHCTBO, HeobXoaMMoe a/is 3a- M Minimum clearance for tubes removal. This space can
MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc- be provided at any one side of the machine.
TasbHble TPeBoBaHWs K CBOBOAHOMY NPOCTPAHCTBY BOKPYF XOJ0- Other required installation clearance:
JINBHOM MaLUUHbI: 1200mm control panel side
- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS; 200mm top
- 200 mMm cBepXY; 500mm others

- 500 MM C Apyrix CTOPOH.
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®YHAAMEHT (Mm) FOUNDATION (mm)
TUNOPA3MEP,/ MODEL 1091 1197 2112 2288
L MM 3.304 3.304 5.486 5.486
w MM 270 270 420 420
W1 MM 370 370 520 520
B MM 1.840 1.840 2.412 2.412
CTC wmm 1.500 1.500 2.272 2.272
BTB wMm 120 120 240 240
T Kr 9.400 9.700 18.400 19.600
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1 8 aHkepHbix 6onToB M24 BXOASAT B KOMMEKT MOCTaBKU. YCTaHOB- 1 8 nos x M24 anchor bolts supplied with the unit.
Ka X0NoAMbHON MaLLMHBI Ha GYHOAMEHT LOMXHA BbINOMHATLCS B For foundation realization please refer to the unit use
COOTBETCTBUM C MHCTPYKLWEN NO 3KCNyaTaumm N TEXHNYECKOMY and maintenance manual.
0BCnyxXMBaHMIO arperara. 2 Unit base
2 OcHoBaHVe X0noaMILHON MaLLVHBI. 3 Foundation
3 ®yHpameHT. T Unit weight on each foundation

T  Bec arperara, NpuxoasLMincs Ha Kaxayto onopy.
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MONOXXEHMUE rTMAPABJINHECKUX HYDRAULIC CONNECTION POSITION

NATPYBKOB The following hydraulic connection position scheme is
purely indicative.

Absorption chillers present a great number of different
connections orientation that is not possible to include in this
catalogue for space reason.

For the precise hydraulic connections position scheme,
please refer to the final general arrangement drawing.

Ha cnepnytoLLeit cxeMe nNonoXxeHve rapaBanyeckyx natpyokos noka-
3aHO OPMEHTUPOBOYHO.

O6beM HaCTOSILLErO kaTanora He NO3BONSIET NPEACTABUTL BCE MHOMO-
YMCNEHHbIE BAPUAHTLI PACTONOXEHNS NPUCOEAVHUTENbBHBIX NaTPYOKOB
JaHHbIX MaLLIVH.

ToyHOE NONOXeHMe NPUCOEAMHUTENBHBIX NATPYOKOB MPUBOANTCS HA
CBOPOYHBIX YEPTEXAX ArperaTos.
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|

e L=
|
*4

N1-NE  Bxopm oxnaxpaemon Bofpl. N1 - NE Chilled water inlet
N2 BbIxom 0Xnaxaaemoin Boapl. N2 Chilled water outlet
N4-NC  Bxop, oxnaxpatoLein Bopl. N4 - NC Cooling water inlet
N5 Bbixon, oxnaxaaioLLeit Boapl. N5 Cooling water outlet
N7 Bxop, ropsiuent Bogpl. N7 Hot water inlet
N8-NG  Bbixon ropsueii Bogpl. N8 - NG Hot water outlet
N9 Pa3pbiBHas MembpaHa N9 Rupture disc
CXEMA NOABOJA TPYB CONNECTIONS ARRANGEMENT
UCNAPUTEND EVAPORATOR
Yucno xopoB Cxema nogsoga Tpyb Bxop, oxnaxgaemoin Boapl Bbixoa oxnaxagaemon Bogpl
Passes number Connection arrangement Chilled water inlet Chilled water outlet
YeTHoE - Even E N1 N2
HeueTtHoe - Odd (0] NE N2
ABCOPBEP/KOHAEHCATOP ABSORBER/CONDENSER
Yucno xopoB Cxema noggoga Tpy6 Bxon, oxnaxgaemoii Boabl Bbixog, oxnaxaaemon Bogpl
Passes number Connection arrangement Cooling water inlet Cooling water outlet
YeTHoe - Even E NC N5
HeyetHoe - Odd O N4 N5
FEHEPATOP GENERATOR
Yucno xonos Cxema nozsopa Tpy6 Bxop, ropsivert Boabl BbIxoa ropsiHen Boapl
Passes number Connection arrangement Hot water inlet Hot water outlet
YeTHoe - Even E N7 N8
HeueTtHoe - Odd (0] N7 NG
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TEMJIOU3on4uuns

Cxema HaHECEHMS TEMNON30NSLMM.
Tennousonsaums B KOMMAEKT MOCTABKW HE BXOLWT.

Tennousonauusa reHeparopa
Tennonsonaums HaHOCUTCA HA FOPSYME NOBEPXHOCTY.
MakcumManbHast paboyas Temnepatypa 120 °C.

THERMOFRIGO - W.LTE

OpnocTynexsarbie afcopGunoHbIe XoNoMbHbIE MALIHbI C HUSKOTEMNENATYNHbIM BO/IAHLIN NOJOrpesom
Single effect absorption chillers low temperature hot water fired

INSULATION

Scheme for unit insulation.
Insulation is part of the Customer scope of supply.

Generator insulation.
Insulation for hot surface.
Working temperature max 120°C.

|
|
T

Tennousonsuus ucnaputens
Tennonsonsums HaHOCUTCS Ha XONOLHLIE MOBEPXHOCTY.
MwuH1ManbHas pabodast Temneparypa 5 °C.

Evaporator insulation.

Insulation for cold

Working temperature min 5°C.

Tennouzonsauus TennooGMeHHMKa pacTBOPOB
Tennousonsiumst HaHOCUTCS Ha ropsiYMe NOBEPXHOCTY.
MakcumManbHast paboyas Temnepatypa 120 °C.

surface.

Heat exchanger insulation.
Insulation for hot surface.
Working temperature max 120°C.

HE@

N
e,

w
H

|
|
T

06Lwwas nnowaab TenoM30nMpyeMoii NOBEPXHOCTU
062 nnoLaab Tennon30MpPyeMoii NOBEPXHOCTY BKIIOYAET NioLLab
MOBEPXHOCTU TPYBONPOBOAOB.

YED

A

Insulation total area
The total area includes the area of pipes in the machine.

TUNOPA3MEP MODEL 352 493 563 739 950 1091 1197
Mnowaab ropsumnx NoBepxHocTel Hot surface insulation m? 13,3 17,3 17,3 24,2 24,2 28,6 28,6
Mnowaab XoNoAHbIX NOBEPXHOCTEN Cold surface insulation m? 15,5 18,6 18,6 24,5 24,5 29,4 29,4
TUMNOPA3SMEP MODEL 1338 1496 1654 1848 2112 2288
Mnowaae ropsynx NoBepxHoOCTEN Hot surface insulation M2 30,3 30,3 36,9 36,9 47,5 47,5
Mnowaab XoNoAHbIX NOBEPXHOCTEN Cold surface insulation m? 39,7 39,7 45,8 45,8 52,9 52,9
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THERMOFRIGO - W.LTE

OpnocTynenvatbie a6copdinonHbIe XONOMIbHBIE MALAHDI C HISKOTEMAEATYPHBIM BOAAHIM NOAOIPEBOM
Single effect ahsorption chillers low temperature hot water fired

TUNOBAS CXEMA YCTAHOBKH TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KIJIAMAHA
PNEUMATIC SUPPLY

MHEBMOCUCTEMA KJTAMAHA
PNEUMATIC SUPPLY

OXJTAXIOAIOLLAS BOIA
/ COOLING WATER

FOPA4AS BOOA

HOT WATER j

v

_ < p 1
VAN
L OX/IAKIAEMAS BOJA
CHILLED WATER \Vi
_—1
~J \I
]
S — .
I
| \ 7

TPAIVPHS

COOLING TOWER | NOANWTO4HAS BOLIA

MAKE-UP WATER

—1
~

r

JPEHAX
BLOWDOWN

e Knanau saxpeir l& Kpax Perynvpytowmin knanaH
Device closed Cock Control valve

bq  Knana oTkpbIT % MaHomeTp R Tennoun3onaums TOALLMHO 50 MM
Device open Manometer meeeeeea”  50mm insulation

Y MoBOpOTHAsA 3acsioHka @ BoasHol Hacoc 4...20mA Ynpasnsiowuii curtan
Butterfly valve Water pump Drive signal

s  KnamaH npoxogHon [}= Pene Temnepatypi s JMHVS CXATOrO BO3AYXa
Globe valve Thermostat Pneumatic line

>y O6patHbIi KnanaH @ Jatumk Temnepartypel ﬁ- Perynsop BO3ayLLHbIA C GUALTPOM
Non return valve Thermometer Air filter requlator

' TPOVHNKOBLIA GUNLTP @ Pacxonomep @ AnexTpo-nHeBmaTyeckuii npeobp.
"Y" strainer Flowmeter E/P convertor

(*) The present scheme is valid in case of diverting type hot
water control valve. In case of mixing valve, the same
has to be installed at the outlet of the hot water circuit.

(*) [aHHas cxema AefCTBMTENbHA, ECAIN HA IMHUM FOPSYEt BOAbI
YCTAHOBNEH NEPENyCKHO perynmpylowmid knanaH. Ecam ycta-
HOBJIEH CMECUTENbHBIN KraraH, TO Ha BbIXOAE ropsiueit Boabl
TIO/KeH ObITb YCTAHOB/IEH TaKOWi Xe KnanaH.
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THERMOFRIGO - W.LTE

OpnocTynenvatbie aGcopoinonHbIe XONOMIIbHbIE MALIMHI C HISKOTEMAEJATYPHBIM BOAAHLIM NOAOIPEBOM
Single effect absorption chillers low temperature hot water fired
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HOT WATER

THERMOFRIGO - W.MTE

DpHocTynenYaTbie abcopbumonHbIe KoNOMIbHbIE MALINHDI
C0 CpEfHeTeMnepaTypHbiM BOfiAHbIM TOJIOrPEBOM

Single effect ahsorption chillers
medium lemperature hot water fired
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THERMOFRIGO - W.MTE

OpHocTynexyaTbie abcopGumoHHbIe XoNOMIbHBIE MaLLIMHbI CO Clle[HETEMNEpaTyPHbIM BOJAHbIM NOROFHEBOM
Single effect absorption chillers medium temperature hot water fired

PABOYUN LIUKN

Ha avarpamme nokasaqa cxema LypKyasLumm pacteopa U BOAL! B X0N0-
JVNBHOW MaLLvHe.

WORKING CYCLE

With the help of the cycle diagram below, it is possible to
follow the path of the solution and of the water inside the
machine starting from the generator.

10 - Hacoc xnapareHta
11 — TpexxopoBoO perynmpyoLwmin knanaH

CTIIIIIDICIIINN
i "
[ 1 1
[ @ 1 1
b il
;"I II DT DT IDRCID<CI_IIIIIIIIIII 4mm
[opsiyas Boaa
3 Hot water
=) o T T T T
OxnaxparoLas soga
Cooling water
-
<= m——
Oxnaxpnaemas Boga
Chilled water
=)
)
A AN
N AN
A N |
AN w —
AN N T
wW w
N AN
ia A A
2\ 2\
1 |
8 ®
2 @
—
&/
— N
L
Cnabbiit Oxnaxpaemas OxnaxpatoLas [opsauas KoHueHTpupo- KnanaH Knanax
pacTeBop Xna,u.areHT BOOa BOOA BOOA BaHHbIN pacTeop OTKPbIT 3aKpbIT
Dilute Refrigerant Chilled Cooling Hot Concentrated Open Closed
solution water water water solution valve valve
1- Wcnaputenb 1 Evaporator
2 - Abcopbep 2 Absorber
3 - KoHngeHcaTop 3 Condenser
4 - TeHepatop 4 Generator
5- TennooOGMeHHNK pPacTBOPOB 5 Heat exchanger
6 - bBnok ynaneHvs HEKOHAEHCUPYIOLLMXCS ra30B 6 Purge unit
7 - BakyymHbIi Hacoc 7 Purge pump
8- MepenusHas Tpyba abcopbeHTa 8 Overflow pipe
9 - Hacoc abcopbeHTa 9 Solution pump

10 Refrigerant pump
11 3-way control valve

lenepatop. B reHepatope cnabeiit pacteop LiBr ¢ koHUeHTpaumeit
57,8 % v Temnepatypoii 69 ‘C noporpesaeTcs NpoTekaroLLen no Tpy-
6am ropsyeii Bogoii ¢ Temnepatypoit o1 120 no 150 °C. Bnarogaps
noJBoOAVMOMY TEMy BOAA BbINApUBAETCs U3 PACTBOPA, U ero KoH-
LieHTpaLus 1 TeMnepaTypa noBbILIAIOTCS, COOTBETCTBEHHO, A0 63 %
1 92 °C. Takum 06pa3om, U3 reHepaTopa BbIXOAAT KOHLLEHTPUPOBAH-
HbIi pacTeop LiBr v napsl xnagarexta.

74

Generator: Inside this heat exchanger the dilute LiBr
solution with a concentration of 57,8% and a temperature
of 69°C is warmed up by hot water (from 110°C up to
150°C) flowing inside the tubes. Thanks to the heat, the
solution starts boiling and its concentration and tempera-
ture increase respectively up to 63% and 92°C. So at the
outlet of the generator this concentrated solution and
refrigerant vapours are available.
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

TennooOGMeHHUK PacTBOPOB. V13 reHepaTopa ropsumin KOHLEHTPUPO-
BaHHBIA PacTBOP NOCTYNAET Yepes TennoodMeHHK B abcopbep. B Ten-
N00OMEHHYKE KOHLLEHTPUPOBaHHbIV PacTBOP NOAOrPeBaeT crabbiii pa-
CTBOP, NnocTynatowwmii n3 abcopbepa B reHepatop, ot 35 °C go 69 °C.
Mpwn 3TOM TeMnepaTypa KOHLEHTPUPOBAHHOTO PACTBOPA MOHUXAETCS
o1 92 °C no 45 °C. Mcnonb3oBaHue Takoro TennooOMeHHMKa NOoBbILLAET
3PdEKTUBHOCTb PabO0THI XONOANNBLHON MaLLIVHBI.

A6copOep. KoHUeHTpMpoBaHHbIA pacTBOp nocTynaeT B abcopbep u
OpOLLAET My4oK TPYB, Mo KOTOPLIM MPOTEKAeT oxnaxaatoLLas Boaa. Mpu
3TOM Kan/u KOHLEHTPUPOBAHHOMO PacTBOPA MOMOLLAIOT BECH Nap, 06-
pasyIoLLMIACa B UCNApUTENE, U BHYTPW COCYA NOLAEPXMBAETCS NOCTO-
fiHHOE JasneHve. KoHUeHTpaums 1 Temnepatypa pactsopa LiBr onyc-
KaloTCs, COOTBETCTBEHHO, A0 57,8 % 1 35 °C.

[lanee ¢ NOMOLLBIO HACOCA PaCcTBOP NEPEKAYNBAETCS B FEHEPATOp, rae
€0 KOHLIEHTPaLMsI MOBLILIAETCS 32 CYET MCMOML30BAHNS BHELLHErO 1C-
TOYHMKA TEMNa.

Kak yxe ykasbliBanoch, no Tpybam abcopbepa npoTekaeT OxNnaxaato-
LLast BOAA, NOCKOAbKY MOMOLLEHME BOAbI pacTBOPoM LiBr — npouecc ak-
30TePMUYECKIA. Bbioensioascs npy aToM Tennosas SHepris Hasbl-
BAeTCs TEM/OTON cMeLleHus. Ecnn Tenno He ByaeT 0TBOAMTLCS OT XO-
NIOAMNBHOM MaLLMHbI, TO TemMnepaTypa pacTeopa OyaeT noBbILLIATLCS, a
MOrMOLLAIOLLAS CMOCOBHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pesynb-
Tate 3PdEKTUBHOCTb NpoLecca abcopOLMmM NOHU3MTCS.

KonpeHcatop. [Napbl xnagareHta noCTynaioT 13 reHepaTopa B KOHAEH-
caTop, e OHW KOHLEHCUPYIOTCS 32 CYET OXTAXIAIOLLEN BOABI, LMPKY-
nMpyloLLei B TpyBax koHaeHcaTopa. Xuakuii xnaaareHT cobrpaeTes Ha
[IHE KOHLEHCATopa 1 3aTeM NOCTYNAET B UCMAPUTEb.

B koHaeHcaTope nopnepxmeaetcs aasnenue okono 0,87 klMa n temne-
patypa okono 42 °C.

WUcnaputenb. /13 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTerb,
[laBNeHne B KOTOPOM HUXE, YeM [1aBfeHne B KOHeHcaTope. MoaTomy
Kanam xnagareHTa oxnaxpalTes 40 Temnepatypbl 3,7 “C — To4ku kune-
HWS BOAbI, COOTBETCTBYIOLLEN AABNEHWIO B MCMAPUTENE, U NafaloT Ha
TPyl UcnapuTens. XXuakuii xnagareHT cobupaeTcs Ha AHe ucnapuTe-
N9, @ 3aTeM Mpu1 NOMOLLY HAcoCa XNafareHTa NofaeTcsa Ha pacnpene-
NUTENbHBIE TAPENKV UCMApUTENs, OTKYAA OH B BUAE Kanenb CTEKAET Ha
ny4ok Tpyd. Conpukacasice ¢ Tpybamu, XnagareHT ucnapsercs, otoun-
pasi Ten/o 0T OX1aXAAEMOIi BOAbI, LIMPKYAVPYIOLLE B TpyGax. B peaynb-
TaTe BoLa OXNaxaaeTcs Ao TpebyeMoii Temnepatypbl.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Heat exchanger: The hot concentrated solution coming
from the generator is sent to the absorber after that it is
passed through a recovery heat exchanger. Inside this one
the concentrated solution preheats the dilute solution com-
ing from the absorber and going to the generator from 35°C
to 69°C. The concentrated solution temperature decreases
down to 45°C. The use of this heat exchanger leads to an
overall increase of the efficiency of the machine.

Absorber: Once the solution has reached the absorber, it
is sprayed onto the tube bundle where the cooling water is
flowing in the inside. The concentrated solution drops
absorb all the vapours generated in the evaporator section,
so that the pressure inside the shell is kept constant. The
LiBr solution gets diluted with a concentration of 57,8% and
a temperature of 35°C.

From here the solution is pumped to the generator where
it is concentrated again by the heat source used in the
machine.

As already seen before, cooling water is flowing inside
absorber tubes, since the absorption of the water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this heat is not
removed from the machine, the solution temperature will
increase and consequently the solution affinity towards the
water will decrease. So at the end the absorption process
will become less effective.

Condenser: The refrigerant vapours coming from the
generator enter the condenser where they are condensed
by the cooling water circulating inside the tubes. The liquid
refrigerant collects on the bottom of the condenser and it is
sent to the evaporator.

The pressure inside the condenser is about 0,87 kPa and
the temperature is approximately 42°C.

Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell and then it falls on the
evaporator tubes. Once it is collected on the bottom, it is
pumped by the refrigerant pump to the distribution trays of
the evaporator, from where it drops upon the tube bundle
due to the gravity. As the refrigerant gets in touch with the
tubes, it evaporates taking away the heat from the water
circulating inside the tubes. This water is so cooled down to
the required temperature.
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THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copbinonHbIe XONOMIbHbIE MALHI CO CEHETEMAEpaTYPHBIM BO/AHLIM NOAOTPEBOM
Single effect absorption chillers medium temperature hot water fired

OCHOBHbIE OCOBEHHOCTU

o [1Byx6104HOE UCTIONHEHME: BEPXHMIA BIOK, BKIIOYAIOLLNIA B CEOS KOH-

[IEHCATOP 1 reHepaTop, 1 HKHWIA BIOK, BKIIOYaloLLmiA B cebs ncna-
putensb 1 abcopbep.
B03MOXHO Taike MOHOBOYHOE MCTONHeHKe. [Tpn 3TOM ucmapuTenb
pacronaraetcst Hap, abcopOepoM. HeKOHIEHCHPYIOLLIMECS rasbl, Bbiae-
naowmecs B abcopbepe, NOAHIMAIOTCS BBEPX M MOMYT CKarnMBaTbCs
MOZL, KanneoTAeUTEbHEIMA NaCTUHAMK, YTO CNOCOBHO Bbi3BaTb KO-
pO3uto NAacTvH. B AByx6no4HoI MaLLvHe cnapuTens v abcopbep pac-
MOJIOXEHbI Ha OOHOM YPOBHE, YTO VCKTOYAET BO3MOXHOCTb CKOM/IEHMS]
HEKOHIEHCVPYIOLLMXCS Fa30B 1 KOPPO3WUW KanieoTaeMTENbHbIX Miac-
TVH. CrigfyeT OTMETUTb TAKXKE, HTO B MOHOB/IOYHBIX MaLLIVHaX MOBbILLIAET-
CS PUCK BHYTPEHHEr0 «KOPOTKOro 3amblkaHus»: KOraa YPOBEHb BOALI B
1crapuTene 04eHb BbICOK (a, CIeA0BaTENbHO, 04eHb BLICOKA M KOHLEHT-
paumsi pacTeopa), X/aareHT MOXEeT HEMOCPENCTBEHHO MepeTeKaTb B
abcopOep M MOHKATb KOHLIEHTPALMIO PACTBOPA.

* [lonHas cHopKa arperaro, BKI0Hast ANEKTPOMOHTAX, NPOU3BOAMTCS
Ha 3aBOAE-U3roTOBUTENE.

* [poBepKy Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacTy XON0-
JWNBHOM MaLLIMHbI: BEPXHWIA U HUXHUIA BNOKK, TeNI00OMEHHMK pa-
CTBOPOB, repMeTU4Hble Hacockl abcopBeHTa 1 xnagareHTa, Bakyym-
HbliA HACOC 1 GNIOK YAANEHNS! HEKOHEHCUPYIOLLMXCS ra30B.

e CucTema ynpaenens Ha 6a3e NpPOrpamMMUPyEMOro NOrM4Yeckoro
KOHTpOsNEepa.

e PactBop LiBr, xnagareHT, MHMMOUTOP KOPPO3UM 1 OKTWIOBLIA CIMPT
MOCTaBSIOTCS OTAENBHO U 3anpaBNsitoTCs B XONOMMIbHYI0 MaLLMHY
Ha MecTe aKCnyaTauum.

® [lpy TPQHCMOPTUPOBKE BHYTPEHHME MOMOCTY XOM0AMIBHON MalLMHbI
3aMo/HEHbI 330TOM MOA, HEGObLUMM M30LITOYHBIM JaBNEHNEM. ITO
npeaoTBPaLLAeT NonaaaHne BO3Ayxa B MOAOCTV MalUMHbI B Clly4ae
MEXaHN4eCcKNX MOBPEXIEHWI.

KOHCTPYKTUBHbIE OCOBEHHOCTH

HWXHWIA BNOK

HuxHuiz 6ok cocTomuT 13 ncnaputens n abcopbepa, koTopble npe-

CTaBnSIOT COBON KOXYXOTPYOHbIe TEeNN00BMEHHNKM, pasMeLLEHHbIE B

06LLEM KOpMyCe 13 YIMepoaUCToi cTanu.

e icnaputens pa3aenbHoro TMna COCTOMT 13 ABYX yacTel ¢ abcopbe-
pOM MocepeamHe.

e Mexay ucnaputenem 1 abcopbepom YCTaHOBNEHbI KanneoTaenu-
TeNbHblE NNACTUHBLI U3 Hepxasetowelt cTanu. OHW nponyckaloT B
abcopbep TONbKO Naphbl XNafareHTa, yaepxmeas Kanam XuakocTy B
ucnapurene.

e B ucnaputene n abcopbepe NpUMEHSIIOTCS rafkue BbICOKOIdhek-
TUBHbIE TOHKOCTEHHbIE TPYObI, N3rOTOBNEHHbIE U3 PACKUCIEHHOM
Meaun C HU3KuM copepxaHmem docdopa. M3 Takoin mean yaaneH
KCNOPOA, a copepxaHne docdopa B Hen cocTansieT meHee 0,005
yacTeit Ha MunanoH. Mpun copepxarumn docdopa seiwe 0,005 vacTein
Ha MWINMOH B MedHbIX Tpy6ax abcopBLMOHHBIX MaLLMH BO3MOXHA
KOpPPO3MS MOLL HANPSKEHWEM, T.€. BO3HUKHOBEHME NOJ, BO3LENCTBM-
em conu (Hanpumep, LiBr) MUKDOCKOMMYECKMX TPELWH Ha Mex3e-
PEHHON rpaHuLLe Ha HAPYXHON MOBEPXHOCTU TPYO.

® Bce Tpybbl HAAEXHO pasBasibLOBaHbl B TPYOHbIX peLueTkax. KoHCT-
pyKums 06ECNEYMBAET NErKWiA JOCTYN 1 BOSMOXHOCTb 3aMeHbl KaX-
[0/ TPyBbl CO CTOPOHBI /1000 13 KPbILLIEK.

© TpyGHble peLeTky U3 YrAepoancToi CTanu.

CbemHble KpbiLLky abcopbepa u UCTIapuUTeNst M3roTOBNEHbI U3 yriie-

pOAMCTON CTanu, 0BecrneymBaloT NErkuii LOCTyn K nyykam Tpyd u

cHabXeHbl BOKOBLIMM RaHLEBLIMU TMAPABNMYECKAMUN COEAMHEHU-

smu. Kpbilukn abcopbepa HaBeLVBaloTCS Ha NET/IN.

e Ha KpbllLKax MMEIOTCS ra30BbINYCKHbIE U APEHAXHbIE NaTpybkn C
3arayLuKamu.
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MAIN FEATURES

e Double shell design: the upper shell (including the con-

denser and the generator) and the lower shell (including
the evaporator and the absorber).
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, solution
heat exchanger, solution and refrigerant canned pumps,
vacuum pump and purge assembly.

e PLC based control panel.

LiBr solution, refrigerant, corrosion inhibitor and octyl

alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL
The lower shell assembly houses the evaporator and the
absorber sections. They are shell and tube type heat
exchangers, housed in a common fabricated carbon steel
shell.
e Split type evaporator divided in two parts with the ab-
sorber in the middle.
Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.
Plain and low thickness DLP (Deoxidized Low Phospho-
rous) copper tubes in the absorber and in the evaporator.
In DLP copper the oxygen is removed and the phospho-
rous content is less than 0,005 ppm. The presence of
phosphorous greater than 0,005 ppm in the tubes of the
absorption machines can result in "Stress Corrosion
Cracking". At a microscopic level, stress corrosion crack-
ing takes place on the external surface of the tubes by the
attack of a salt (e.g. LiBr) on the grain boundary.
All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.
Carbon steel tube sheets.
Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle, provided with side and flanged
nozzles. Absorber headers are hinged type ones.
e Plugged vents and drain connections provided for the
water boxes.
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

BEPXHUI BNOK

BepxHuit 6710K COCTOWT U3 KOHIEHCATOPa 1 reHepaTopa, KoTopble npeq-

CTaBnAIOT COBOMN KOXYXOTPYOHblE TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

06LLEeM Kopryce 13 YrnepoaucToi cranm.

® Mexzay KOHAEHCATOPOM ¥ FEHEPATOPOM YCTaHOBNEHbI KanNeoTaeNm-
TENbHbIE NNACTUHBI U3 HepxaBetoweit cTamu. OHM NPOMyCKaT B
KOHAEHCATOP TOMBKO Napbl XNaAareHTa 1 yAepXMBaIOT Kanam pacTso-
pa B reHepatope, NPensTCTys MOSIBNEHMIO NMPUMECH PAcTBOpa B
XnafareHTe.

® B KOHAEHCATOPE NPUMEHSIOTCS rMaaKve BbICOKOIMPEKTVBHBIE TOH-
KOCTEHHbIE TPYObl, U3rOTOBNEHHbIE 3 PACKVCIEHHOM MELY C HIU3KUM
copepxaHnem docdopa.

® Bce TpyObl HaIEXHO Pa3BabLOBaHbI B TPYOHBIX peLueTkax. KoHeT-

pykumsi 06ecneymnBaeT Nerkuid JOCTyn 1 BO3MOXHOCTb 3aMEHbI Kax-

[0/ TPyBbl CO CTOPOHBI /1060 13 KPbILLIEK.

TpyBHble peLLeTky U3 YrnepoancTon cranu.

CbemHble KpbILLKW reHepaTopa W KOHAEHCATopa W3roTOBMEHb! U3

YrNepoamCTOii CTann, 06eCNe MBaIOT NErkMin AOCTYN K Myykam Tpyo 1

CHabXeHbI GOKOBbIMU (DNAHLIEBLIMM MAPABNMYECKUMIA COEAUHEHN-

M. KpbILLKW KOHAEHCATOPA HABELLMBAIOTCS Ha NETIIN.

® Ha KpblILIKax MMEIOTCS ra30BbIMyCKHbIE U peHaxXHble naTpyoku ¢
3arnyLKamu.

® TpyBbl reHepaTopa BhINOAHEHb! NPAMbIMA 1 0BNEryeHns TeXHM-
4ecKoro 00CnyXvBaHuS.

© B reHepatope NPUMEHSIOTCS rafikue TOHKOCTEHHbIE TPYObI, M3rOTOB-
NIEHHbIE M3 PACKMCNEHHON Meay C HU3KUM coaepxaHneM docdopa.

® B reHepatope npumeHsioTes Tpybbl U3 HepxaseloLueii ctanm SS-430
Ti (cTabunnanpoBaHHO TUTAHOM). [Iisi yMEHbLLIEHIS! TEPMIYECKOr0
HanpsKeHNst B ANEMEHTaX KOHCTPYKLAW Kopnyc 1 TpyObl reHepaTopa
M3rOTOBEHBI U3 MAPOK CTa/IW, UMEIOLLMX MPMONM3UTENBHO OMHAKO-
Bble KOIQOULMEHTLI TENNOBOTO PacLLMpPeHns. 310 NO3BONSET UC-
nonb30BaTh Npsmble TPYObl BMeCTO U-06pasHbix Tpyd unm Tpyb ¢
KOMMEHCATOPOM HaMPSXKEHMIA.

® (C Kaxaoi CTOPOHbI arperata MMEIOTCS MOHTXHbIE MPOYLLMHDI.

Tennoo6MeHHVK PacTBOPOB MPeLHA3HAYEH A/1e NOBbILLIEHNS S hek-

TUBHOCTY XONOAMILHOMO LKA M 00ECNEUMBAET MAKCUMATBbHYHO WH-

TEHCVBHOCTb TENN00OMEHA NP MUHUMANBHOM MPABIMYECKOM CO-

npoTveneHun. OH NpeacTaBnsieT coboi CBAPHON KOXYXOTPYOHIiA

TENNOOBMEHHWK CO CIMpabHBIMU MEHBIMU TpyDamu.

® B Kkopnyce HuxHero 6noka B 3oHax 1cnaputens v abcopbepa 1MeioT-
€S CMOTPOBBIE CTekTa. OHU MCMONB3YHOTCS 1S CIEXEHMS 32 YPOBHS-
MU XNaareHTa u pacTeopa M 06ecrneymBatoT NPOCTON U Ya0OHbIA
€nocob KOHTPONst pPaboThl XONOAMNBHOM MaLUMHBI.

® Brok ynaneHns HEKOHAEHCHPYIOLMXCS ra30B NPEeHA3HAYeH s
HEMPEPLIBHOrO aBTOMATMYECKOrO YAANEHNS HEKOHAEHCUPYIOLLNXCS
ra30B M3 BHYTPEHHUX MOIOCTEN XONOANILHOM MALLMHBI 1 HAKANMBA-
HWS VX B CNIELMANBHO MPefHa3HaYeHHoM s aToro Gake. Brok pas-
[EeNeH Ha [iBe 4acTu: NepByto kamepy, B KOTOPYIO NOCTYNatOT HEKOH-
JEHCUPYIOLLMECS a3kl U3 CUCTEMBI, U BTOPYIO Kamepy, koTopast Ciy-
XUT Anst ux xpaHenus. Mo natpybky, NOACOEAMHEHHOMY K NMHUAN
HarHeTaHusi Hacoca abcopBeHTa, B NepBYiO kamepy noaaeTcst nog,
[JaBneHnem HeborbLLOe Konmn4ecTBo pacTeopa. KoHel, naTpybka cy-
XAeTCs AN CO3AAHUS MHXEKLIMOHHOMO 3 EeKTa: BOKPYr BbIXOLHOTO
OTBEPCTVSI BO3HWKAET 30HA MOHWKEHHOrO AABMEHWS. A MOCKOMbKY
kamepa CoeaMHeHa C OCHOBHBIM KOXYXOM MaLLVHBI, radbl U3 CUCTEMBI
BCACLIBAIOTCS B 610K YAANEHSt HEKOHLEHCUPYIOLLMXCS ra30B W YHO-
CATCS CTPYeit pacTBopa Ha AHO kamepbl. Ma3bl BLICBOGOXAAKTCS B
Gake-HaKonMTeNe 1 XPaHSITCS B HEM [0 BKIIOYEHIS BaKyyMHOrO Haco-
ca. Takoi HacoC SBNSETCH CTaHLAPTHON NPWUHAANEXHOCTLIO BCEX
a6COPOLMOHHBIX XONOAUNBHBIX MALLIMH.
["a3bl AOMKHBI BbITb YaANEeHb! 13 Baka-HakonuTens Ao TOro, Kak Aas-
neHue B 6ake nogHumetcs Ao 6,7 kMa. brok ynaneHns HeKoHAEeHCH-
PYIOLLMXCS ra30B OCHALLEH KNanaHoM 15 MpefoTBpaLLeHns nonaja-
HWS BO34yXa B CUCTeMy B Ciyyae nepebOeB 3MeKTPONUTaHNS BO
BpeMS paboThl BaKYyMHOrO Hacoca.
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UPPER SHELL:

The upper shell assembly houses the condenser and the

generator sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

» Stainless steel eliminator plates between the condenser
and the generator, in order to permit only to the refriger-
ant vapors to flow to the condenser, retaining solution
drops in the generator, thus reducing the chance for the
solution to contaminate the pure refrigerant.

e Plain DLP low thickness (Deoxidised Low Phosphorous)
copper tubes in the condenser.

e All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel generator headers fully removable at either
side of the machine, for an easy access to the tube
bundle, with side and flanged nozzles.

e Carbon steel condenser headers fully removable at
either side of the machine for an easy access to the tube
bundle provided with side and flanged nozzles. Con-
denser headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.

e Straight tubes in the generator for easy maintenance.

e Stainless steel tubes SS-430 Ti (titanium stabilised) for
the generator tubes. The coefficient of expansion of the
different steel types of which the generator tubes and
shell are made, is approximately the same hence avoid-
ing dangerous thermal stress between the different parts
of the machine. This allows to use straight tubes instead
of U-tubes or floating tubes support.

e Lifting lugs provided on each side of the machine.

e Heat exchanger to increase the cycle efficiency, of shell
and tube type welded construction, designed for the
maximum heat exchange with the minimum pressure
loss. The heat exchanger tubes are made with spiral
copper.

e Sight glasses respectively on the evaporator and the
absorber shell. These glasses are used to monitor the
refrigerant and the solution levels in the evaporator and
the absorber for an easy and user friendly operation,
since through them it is possible to monitor the correct
working of the machine.

e Purge assembly, which is able to continuously and
automatically remove non condensable gases from the
inside of the machine, storing them into the storage tank.
This one is divided in two parts: a first chamber where
gases coming from the inside of the machine enter, and
a second chamber that is the real storage tank. A small
pipe connected to the solution pump discharge sends a
small quantity of solution in the first chamber. The dis-
charge of this liquid is pinched to create a jet effect. Due
to this jet effect the area surrounding the pipe connection
has negative pressure. Since this chamber is connected
to the main shell of the machine, gases are sucked from
the machine inside and sent to the purge device. Once
the gases are inside, they are taken to the bottom of the
chamber by the solution spray and they are then re-
leased in the storage tank. Here they are kept until the
purge pump is not activated. This pump is a standard
feature of all the machines.

The storage tank has to be evacuated before that the
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THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copbinonHbIe XONOMIbHbIE MALHI CO CEHETEMAEpaTYPHBIM BO/AHLIM NOAOTPEBOM
Single effect absorption chillers medium temperature hot water fired

o [Ing nepekaqku xnapareHTa 1 abcopbeHTa NPUMEHSIOTCS repMeTIY-
Hble CaMOCMa3bIBAIOLLMECS HACOCHI, MOSHOCTHLIO, BKIKOYAs SNEKTPO-
MOHTaX, cobpaHHble Ha 3aBoAe-u3roToBKTene. Ha Bcex Hacocax
MMEEeTCsl CMCTEMA KOHTPOMS! COCTOSIHWSI MOALUMMHMKOB. INeKTpo-
[IBUraTefn HacoCOB OCHALLEHbI YCTPONCTBAMK TOKOBOW 3alLMThI.
Hacoc abcopbeHTa Takke 060pynoBaH TEPMOPENe, BbIKOYAIOLLIM

internal pressure raises above 6,7 kPa. The purge device
is provided with a valve to avoid the air entering the
machine in case of power failure during the pump opera-
tion.

A - Vcnaputenb

B - A6copbep

C - JluHns HarHeTaHus Hacoca abcopbeHTa
D - KnanaH 1

E - Knanan 2

F - Knanan 3

G - MaHomeTp

H — BakyymHbIli Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump

IOTMTOT>

[JBuratenb Npu neperpese ctatopa. Ha IMHUSX BcackiBaHus U HarHe-
TaHUS HACOCOB YCTAHOBMEHbI 3aMOpHbIE KanaHbl, NO3BOASIOLLE
[EMOHTPOBATb HACOCH! MPU MPOBEAEHUM PEMOHTA U TEXOBCYXM-
BaHWs 63 HapyLLeHs Bakyyma B CUCTEME.

e CoemuHuTenbHbIE TPYOONPOBOALI. CeKLmM XONOAUNLHOM MaLLUHBI
COEAMHEHBI Mexay COOOW CTabHBIMW LEENLHOTAHYTEIMU TpyGamm
COOTBETCTBYIOLLMX AVAMETPOB. TpyBONnpOBOabI UMEKOT CBapHbIE CO-
eanHeHns 1 06opynoBaHbl He0OX0AMMOI apmaTypoit. KauecTBeHHO
CBapeHHble TPYOONPOROAkI, CoeaMHsIoLMe abcopOep U KOHAEHCa-
TOP, SBASIOTCS CTAHAAPTHOW OCOOEHHOCTLIO KOHCTPYKLMM [iaHHBIX
MalLLVH.

e XonoaunbHasi MalluHa 0BopynoBaHa aBTOMATUHYECKON CUCTEMON
3alUuThl OT KpucTannmaauun. KOHTpOnnep MallmHbl NOCTOSIHHO
paccyuThIBaET (AKTMYECKYIO KOHLIEHTPALWMIO PacTBOpa U CpaBHU-
BAET €€ C PACHETHBIM KPUTUYECKMM 3Ha4YeHneM. Ecnm kputnyeckas
KOHLIEHTpaLMs NpeBbILLaeT GpakTuieckyio MeHee vyeM Ha 1 %, cuc-
Tema ynpaBneHns NOCTENEHHO 3aKPbIBAET KanaH perynmpoBaHins
nojayn ropsieit Bofbl 0 BOCCTAHOBNEHWS HOPMAbHOM KOHLIEHT-
pauuv pacTeopa. Ecnv KOHLEHTpauus He HOpMannayeTcs,, TO Kna-
naH NONMHOCTbIO 3aKpbiBaeTcs. MpesycMOTPeHbl Takxe apyrue
CPEACTBA 3aLLMTbI, OCTAHABMMBAIOLLME MALLMHY B CTy4ae OMacHOC-
TU KPUCTANNN3ALMUN.

Ecnn xpucTannusaums Bce Xe NpOoMCXOAMT, OH HAYMHAETCS B KOH-
LIEHTPMPOBAHHOM PACcTBOPE Ha BbIXOAE M3 TennoobMeHHMKa, rae
KOHLIEHTpaLWs camas BbICOKasi, a TemnepaTypa — camasi Hu3Kas.
Kpuctannusaums MOXET NPUBECTU K YaCTUYHON 3aKymopKe NVHK,
4YTO MOBNEYET CHIKEHME NOAAYM KOHLEHTPMPOBAHHOTO pacTBopa 13
reHepartopa. [ing 3awmThl OT KPUCTANNM3aUMM B CUCTEME MPEMYC-
MOTpeHa nHus nepenvea abcopbeHTa, BbiNONHeHHas B Buae U-
06pa3Hoii 06BoaHOI TPYObI, CoeauHsitoLLeN reHepatop ¢ abcopbe-
POM, MUHYS! TENNOOBMEHHMK. B cyyae 3akynopku YpOBEHb KOHLIEH-
TPWMPOBAHHOTO PACTBOPa B rEHEPATOpe MOBLILIAETCS, 1 PACTBOP Ha-
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Refrigerant and solution pumps, canned, self lubricating,
factory mounted and wired. All the pumps are provided
with TRG bearing monitoring system for monitoring the
consumption of the bearings. The canned motor pumps
are provided with both over-current and high tempera-
ture protection safeties to prevent the motors from burn-
out. The solution pump is also provided with a thermal
cutout that stops the pump if the temperature of the stator
is too high. The pumps are also provided with isolating
valves at their suction and discharge ends to ease their
removal for maintenance without breaking the vacuum
inside the chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallisation line protecting the machine from
crystallisation during operation. The machine PLC is
provided with a software that continuously calculates the
actual value of the solution concentration and compares
it with the calculated critical value. If this one exceeds the
actual value for less than 1%, the PLC closes the hot
water control valve until the concentration value be-
comes normal. If this doesn't happen the PLC will close
completely the valve. There are lot of other safeties that
stop the machine whenever critical conditions leading to
crystallisation are detected. Anyway, if crystallisation will
occur, it should start inside the concentrated solution at
the outlet of the heat exchanger, where the concentration
is higher and the temperature is lower. Here the crystal-
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

YnHaeT nepeTekaThb No 00BoaHOI TPybe B abcopbep. Mepenus rops-
4ero KOHLEHTPMPOBAHHOTO PacTBOpa M3 reHepatopa B abcopbep
BbI3bIBAET Pa3orpes cnaboro pacteopa B abcopbepe. MpoTekas ye-
pe3 TennoodMeHHMK, NMOAOrPeTLIi cnabblil PacTBOP MOBLILLIAET TEM-
nepaTypy KOHLIEHTPUPOBAHHOrO pacTeopa. bnaropaps aTomy Kpuc-
TaNbl PACTBOPAOTCA, 1 BOCCTaHAB/IMBAETCA HOPMaJIbHOE TeYeHue
pacTeopa LiBr yepes TennooOMeHHMK.

lisation would cause a partial blockage of this line that
would reduce the outflow of the concentrated solution
from the generator. For the automatic decrystallisation
an U-tube is provided connecting the generator to the
absorber, bypassing the heat exchanger. The accumula-
tion of the concentrated solution in the generator causes
the solution level to rise. The overflow of the hot concen-
trated solution from the generator to the absorber warms
up the weak solution. This heated weak solution warms
up the crystallised solution on the opposite side of the
heat exchanger. Thus the crystals melt enabling the
normal flow of LiBr solution through the heat exchanger.

A - I'eHeparop

B - KoHgeHcaTop

C - Abcopbep

D - Jlunns nepenvea abcopbeHTa

E - Hacoc abcop6eHTa

F - Tennoo®meHHUK pacTBOPOB

G - BeposiTHasa 30Ha Hayana kpucTanamsaumm

Generator

Condenser

Absorber

Overflow line

Solution pump

Heat exchanger

Possible crystallization starting point

OTMTMTOT>

® PacnpenenuTenbHble Tapenkyt C rpaBUTaLMOHHON Nojayeit npea-
Ha3HauyeHbl AN PAaBHOMEPHOrO OPOLLEHWS XafareHToM 1 abeop-
GEHTOM COOTBETCTBYIOLLMX Ny4koB TPy6. PacnpenenutentHole Ta-
penku npeacTasnsior coboit nepdopupoBaHHbIE CTalbHbIE NACTH-
Hbl, OTBEPCTVSI B KOTOPbIX PACMONOXEHBI TOYHO HaL, My4kamu Tpyd no
BCell ux AnnHe. PacnpenenutenbHble Tapenku 06ecneumBaioT bonee
BbICOKYIO Ha[IeXHOCTb 1 AOAMOBEYHOCTb MALLMHBI MO CPABHEHMIO C
pacnbUMTENbHBIMK GOPCYHKAaMM, MOCKOMbKY MCKIIOYAETCS 3pO3us
(OPCYHOK 1 HapYLLIEHVE PABHOMEPHOCTM OPOLLIEHNS MPU KX 3acope-
HuK. Mcnonb30BaHie rpaBUTaLMOHHOM Nofaym TpebyeT TLiaTenbHo-
ro cobMoaeHNs ykasaHHbIX JOMYCKOB N0 FOPU30HTaNN NPy MOHTaXe
XONOAUNBHOM MALLMHBI.

© HenpepbiBHOE MNABHOE PErYNMPOBAHWE XONOAOMPOU3BOAUTENBHO-
ctm ot 10 po 100 % no Temnepartype OXNAxXAAEMOiA BOLbI HA BbIXOAE
13 XONOAMALHOM MaLUMHbI. Pacxog, Oxnaxaaemoii Bogbl 4epes Xono-
JUNbHYO0 MALLIMHY MOLEPXMBAETCS NOCTOSHHBIM, MO3TOMY XONOL0-
NPOV3BOAMUTENBHOCTb MPOMOPLMOHANLHA PA3HOCTW TEMMepaTyp OX-
NKOAEMON BOAL! HA BXOAE U HA BbIxoae. KonebaHus Harpysku Bbi3bl-
BAIOT MOBLILIEHWE UMM MOHWXEHWNE TEMMEPATYPLI OXNAXAAEMON
BOMbI Ha BXOAE, @, CNENOBATENbHO, M HA BbIXOLE U3 XONOAUNLHONM
MaLLVHbI.
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Gravity feed trays composed by a series of steel drilled
trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
length of the tube bundle. This gravity feed arrangement
enhances high degree reliability in operation and longer
machine life by eliminating the erosion of the spraying
nozzles and the disruption of flow due to the clogging of
the nozzles with impurities. Since this is a gravity system,
it is extremely important to respect tolerances on the
planarity of the machine at the moment of installation.

Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to an E/P converter where
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THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copbinonHbIe XONOMIbHbIE MALHI CO CEHETEMAEpaTYPHBIM BO/AHLIM NOAOTPEBOM
Single effect absorption chillers medium temperature hot water fired

lMporpamMmMmpyeMblii TOrYECKUA KOHTPONNEP NPUHUMAET CUrHan ot
[JiaT4nka BbIXOLHOM TEMNEPATYPbI OXNTaXAAEMOI BOAbI U FeHEpUpYET
curHan Toka 4 - 20 MA, KOTOpbI/ MOCTYNAET Ha ANEKTPO-MNHEBMATH-
yeckuii (E/P) npeobpa3zoBaresib, OTKYAA CXaTblil BO3AYX MOL AaB/e-
Hrem 20 - 100 klMa nogaetcs Ha NPYBOL PEryNMPYIOLLEro KnanaHa.
Mpy NOBLILLEHMM HArPY3KM KNanaH OTKPLIBAETCS, @ NPV MOHMKEHUN —
3aKpPbIBAETCA.

[ns namepeHns Temnepatypsl npumeHsieTcs aarumk PT-100. C no-
BbILLIEHWEM TEMMEPATYPbI Er0 COMPOTUBNEHNE BO3PACTAET, a C NOHU-
XeHvem — ybbiBaeT. ECM npuMeHsieTcs perynmpyioLuuid knanaH ¢
3NEeKTPONPVUBOAOM, MPUHLMN AENUCTBUS YCTPOUCTBA HE MEHSIETCS:
anekTpuyeckuin curdan 4 - 20 MA NofaeTcs HEMOCPEACTBEHHO HA
SNEKTPONPUBOL, KNanaHa.

e [1nq 3aLLMThI OT KOPPO3UM B PACTBOP LLOGABNSETCS HETOKCUYHBIA UHTU-

outop. B 60bLUMHCTBE aBCOPOLIMOHHBIX XOMOAMBHBIX MaLLMH NepPBO-

rO MOKOMEHUs B KQYECTBE MHTMOMTOPOB MPUMEHSIUCH HATPAT UK

Xpomar nuTusi. Ho HUTpaT nuTis Mpu BbICOKOV TEMMNEpaTYpe CBA3bIBAET

BOZY, @ XPOMAT JIUTVS TOKCUYEH. B xonoaunbHbIx MatumHax Thermofrigo

B KaYecTBe MHMMOMTOPA KOPPO3UM 1CMONL3yeTes Monmbaar amTus,

KOTOpbIV 06N1aAAET OTANYHBIMM 3ALLUTHBIMM CBOVCTBAMU, HE CBA3bIBA-

€T BOLLy MPY BbICOKOI TEMMEPATYPE W HE TOKCUYEH.

Mexgy ucnaputenem 1 abcopbepom YCTaHOB/EH NEpenyckHoi kna-

naH, NPeaHa3HaYeHHbIA LS pereHepaumn xnagareHTa. B napax

X/afareHTa, 00pasyloLLXCs B reHepaTope, ComepXarcs kannm pa-

CTBOpA. W XOTS OHV YNaBNMBAIOTCS KANNeoTAENUTENeM, HeBONbLLOE

KOMMYECTBO PACcTBOPA BCErAa NPUCYTCTBYET B X1JareHTe 1 nonafa-

€T B koHaeHcaTop. C yBENMYEHMEM KONMYECTBA PACTBOPA B X1aja-

TEHTE XONOZONPOU3BOAMTENBHOCTb MalLMHBI MELIEHHO, HO HEmpe-

PLIBHO NaAAET. ITO CBA3AHO C TEM, 4TO pacTeop LiBr cHinkaeT addek-

TMBHOCTb MEPeHoca Tenna Npy UcnapeHun xnagareqta. Moatomy

KnanaH pereHepaummn xnafareHTa neprognyecky OTKPLIBAETCS Ans

cbpoca xnapareHta B abcopbep.

e XonoamnbHas MalUyHA OCHalLeHa paspbiBHO MemBpaHoii, pacmo-
NOXEHHOIA Ha Kopryce reHeparopa. Ecnv faBnene B reHepatope
noaHumMaetcs Boile 180 klMa, To MemBpaHa pa3pbiBaeTcs, 1 aasne-
HVe Majaer.

OKPACKA

XonoaunbHble MalLMHbI NOKPLITLI NONUYPETAHOBON Kpackow. Mepen,
OKPackow NOBEPXHOCTU OHULLIAKOTCS W BbICYLLIMBAIOTCS.
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it is converted into a 20 to 100 kPa pneumatic signal for
the hot water control valve positioner, which then posi-
tions the valve as required. As the load starts increasing,
the control valve starts opening and closes as the load
decreases.

The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

In case of an electrical valve supply, the working principle
still remains the same. The 4-20 mA electric signal is
directly sent to the electric positioner of the valve.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.

¢ Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in the evaporator, the LiBr solution is not effective in
the heat transfer process and so the capacity will be
reduced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND SPECIFICA-
TIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.
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OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

YCTPOWUCTBA YNPABJIEHUS U 3ALLUTDI

OCHOBHbIE OCOBEHHOCTU

AGcop6LMOHHbIE X0N0AUbHbIE MaLLMHBI Thermofrigo ocHallgHbl cueTe-

MO YPABNEHMS Ha OCHOBE NMPOrPaMMMPYEMOrO JIOTMYECKOro MPOLIeC-

COpa, BbIMOHEHHO MO HOBELLIMM TexHonoruam. CrcTema ynpasneHns

obecneyrBaeT Ge30MaCHYI0 U SKOHOMUYHYIO AKCNNyaTaLyo, fenas npo-

LYKUIO BbICOKOI(DMEKTUBHOMN, HALEXHOM 11 YAOBHOI B YrpaBNeHUN.

YcTporcTea ynpaeneHns pasmeLLieHbl B MPOYHOM MbleBAarOHENPOHN-

LIaeMOM KOpryce CO CTENEHbIO 3aLwmThl IP-42, 3roTOBAEHHOM W3 INC-

TOBOrO METaIa 1 YCTAHOBEHHOM Ha XONOLAMLHON MallmHe. MaHenb

yNpaBNeHns BKIIOYAET B Ce0a CneaytoLye KOMMOHEHThI 1 BbIMONHSET

cnegyouwe QyHKUMA.

© BBOAHON aBTOMATUYECKMIA BLIKIOYATENb A1 3aLLUMTbI ANEKTPUYEC-
KuX Lienei.

® KnemmHast Konoaka fnst MOoLKIIOHEHS CUIOBbIX W YPABASHOLLIVX LIEMEN.

[TporpaMmupyemblii NOrMYECKMini MUKPONPOLLECCOPHBIA KOHTPOA-

nep, KOTOPbI 06eCneynBaeT 3afaHHyI0 NOM Ky BbINOHEHNS onepa-

Ui, 3awmTy 060PYLOBAHNS 1 PErYNIMPOBAHUE XON0LONPON3BOAM-

TensHocTv no MZ-3akoHy.

4-x CTPOYHbI (20 CMBONOB B K&XKAOW CTPOKE) rpadmyeCKVin AnCrnel.

Pa3BsisbiBaiowmii TpaHCHOPMATOP MUTAHMS Lienein ynpaBneHns ¢

ABTOMATWYECKMM BbIKIIOYATENEM.

KOHTPONb YPOBHS XN1aaareHTa B MCMapuTene C NMOMOLLbIO SNIEKTPOLOB.

ABTOMATMYECKME BBIKIIOHATENM, PA3bEMbI U PENie MaKCUMaNbHOrO

TOKa ANS KaXO0ro 3NeKTpoaBUraTens Hacoca.

3alumTa oT neperpesa anekTpoLBMraTens Hacoca abcopbeHTa.

B3aumHas 6710kvMpoBKa NpK OTKKOYEHUM HACOCOB OXMTaXaaeMoi

OX/TaXJaloLLen Boabl.

© /3mepeHure 1 MHovKaums Temneparypbi:

- BbIXOAHO TEMNEPATypbl OXNKAAEMO BOABI,
- BXOQHOV TemnepaTypsbl OXNaXaaemoit Boapl,

- Temnepatypsl B reHeparope,

- Temnepatypsl cnaboro pacTeopa,

- TemnepaTypbl KOHLEHTPUPOBAHHOTO PacTBOPA.

e 3almTa OT 3aMOPaXMBAHMS (BCTPOEHHOE B KOHTPOMIEP YCTPOCTBO
CUrHAN3aLMK1 0 3aMOPKMBAHIM, PENe 3aLLMTbl OT 3aMOPaKVBAHMS,
pene GIOKMPOBKY HACcOCa XNaJareHTa no HI3KoW Temneparype, pene
pacxoaa v anddepeHUmanbHOE pene AaBNeHNs OXIKAAEMON BOAbI).

e 3alumTa 0T KpUCTaNM3aLMM (PENE HU3KOW TEMNEPATYPbI OXNIaXaAI0-
LLieit BOAbI HA BXOAE, YCTPOCTBO 3aLMThI OT BbICOKOM TeMMNepaTypbl
B reHepaTope, M1KPOMPOLLECCOPHas CUCTEMA YMPaBNeHus knana-
HOM M0JAuM ropsiyelt Bofbl MO TEMMEPATYPe B reHepaTope, M1Kpo-
MPOLIECCOPHas CHCTEMA PeryanpoBaHns KOHLEHTPaLUy pacTBopa).

® ABapuiiHas CUrHaau3auys NoCPELCTBOM 3yMMEpa W MHAMKALMN CO-
0O6LLEHWIA Ha NaHeNN YNpaBneHus.

© PeryicTpaums paboumx napameTpoB 3a NOCNeaHNE 7 CYTOK C MHTEpBRa-
1oM 14ac, a TaKKe LLIECTU NOCNEAHIX aBapUIAHBIX CUTHANOB Anis obner-
YEHS AMArHOCTUK M aHam3a paboTbl B aBapUIAHBIX CUTYaLMSX.

© HacTpoitka 4acToThl per1cTpaLym paboynx napaMeTpoB W YBEMMYEHNS
4aCTOTbI PErVCTPaLM Nocne cpabaTbiBaHUs aBapUIAHON CUrHaIM3aLM.

© B03MOXHOCTb 0TOGPaXeHUs Ha CNee UK pacreyaTky Bcex 3ape-
TMCTPUPOBAHHbIX PAboyMx NapameTpoB U aBaPWIAHBLIX CUrHaNoB
(NPWHTEP B KOMMNEKT NOCTABKW HE BXOAMT).

e /Haukaums paboyero COCTOSHNAS XONOAMILHON MaLUUHBI.

JvcTaHUMOHHOe 0TOBpaXeHe napaMeTpoB W ynpasneHe paboToi

XOMOAUNBHOM MaLLMHbI NMPW MOMOLLY NMOACOEAMHEHHOTO MHTepdeiica.

® [INCTAHUMOHHOE 33JaHWe TeMmmneparypbl OX1aXaaeMon Boabl mpu
MOMOLLY BHELLHErO anekTpuyeckoro curdana (4 - 20 MAunn 0 - 10 B
NOCTOSIHHOrO TOKA, AOMOAHUTENbHAS QYHKLMS).

© B03MOXHOCTb CBS3W C cucTeMami yrpaenenns BAS/BMS/DCS no
npotokony PPI, COBMECTVMOMY C BEAOMBIMM YAANEHHBIMI TEPMUHA-
namu gnst wukHbl Modbus.

© B03MOXHOCTb MOLKIIOYEHNS MoLEema.

GYHKUUU CUCTEMbI YMPABJIEHUS U CAMOOWATHOCTUKKU

CwvicTema ynpaBneHnst BLIMOMHSET CreayioLume GyHKumm:

RC GROUP - 159.1.T.ABS.RuEn_02.03

CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and

drip proof sheet metal casing mounted on the chiller with

IP42 protection factor. The control panel consists of the

following:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Level electrodes for refrigerant level monitoring in the
evaporator.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Motor temperature cut-out for solution pump.

e Interlocks for chilled and cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.
- Cooling water inlet and outlet.
- Generator.

- Dilute solution.

- Strong solution.

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallisation prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator, hot water valve PLC control based on genera-
tor temperature, solution concentration control).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

e Last week data logging facility at a sampling time of one
hour intervals and last six alarms logging facility are
provided for better understanding of the behavior of the
unit during alarm conditions and for easy diagnosis.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not in-
cluded).

e Machine status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

¢ Remote chilled water temperature setpointfacility through
4 to 20mA or 0 to 10 VDC external signal (optional).

 Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.

CONTROL AND SELF DIAGNOSTIC FUNCTIONS

The control panel has the following functions:

e Remote and local access for sequential operation of the
chiller.
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e JINCTAHLMOHHOE 1 MECTHOE YNpPaBNeHWe MOCNEeLOBATENbHOCTHIO
onepaumin XonoanabHON MaLLMHbI.

e [T [-perynmpoBaHue BLIXOQHOW TEMNEPATYPbI OXNTAKAEHHOW BOAbI
NoCPeaCTBOM M3MEHEHNs! pacxoaa ropsiyeii Boapl. Cuctema obec-
neynBaeT NoaaepXaHne Temnepatypbl OXNaXOEHHONW BOAbl B 3a-
[laHHOM [I1ana3oHe, NaBHO U3MEHSI PaCcXof, ropsiyeii Boasl ¢ no-
MOLLBIO KnamaHa. Mpy 3ToOM XonoAonpOU3BOAUTENLHOCTL Perynm-
pyetca B npenenax ot 10 4o 100 % HOMWHANBLHOTO 3HaYeHust. Tem-
nepatypa 3a4aeTca npy NoMoLLM Knasmartypel. MuHrMansHoe 3a-
[iaBaeMoe 3Ha4YeHre TeMnepaTypbl OXNaXAEeHHON BOAbl COCTaBNS-
et4,5°C.

e Peructpaups BCex U3MEPSEMbIX TEMMNEPATyp, CTENEHU OTKPbITSA
YNPaBNAIOLLEro KNnanaHa, LAMTeNsHOCTU paboThl XONOAUNBHOW Ma-
LUMHBI, KOMMYECTBA MYyCKOB/OCTAHOBOB XOMOAMBHON MaLUUHBI U T.M.

® Hnvkauys paboyero COCTOSHUS XONMOAMNBHON MALLIMHBI CO 3BYKO-
BOM 1 BU3YasIbHON aBapUIAHOM CUrHaNM3aLmen.

¢ Bo nzbexaHuie onacHoro s Matepuana Tpyb TeMnepaTypHoro yaa-
pa npw Nycke MaLLnHbI CUCTEMA YNPaBAEHUS NOAAET HA KNanaH rops-
yeit BOAbl komaHay (curHan Toka 4-20 MA), koTopas obecneurBaeT
MNABHOE OTKPLITWE KNanaHa HE3aBUCUMO OT 3a[JaHHOI TeMMepaTypbl
(npw ycnoBumm, 4To dakTuyeckas Temnepatypa OXIaKAEHHOR BOabI
MPeBbILIAET 3afaHHyt0). Yepes 10 MuHYT nocne nycka cuctema yn-
paBneHus aBTomatyecku nepexnioyaetcs Ha NMNL-perynnposaqmne
TEeMMepaTypbl OX1aXaaemMon BoAbl.

o [1n51 3aLUMThI OT YaCTbIX MYCKOB XONOAMALHON MaLLIMHBI M3-3a koneba-
HWA Pacxoda OXNaxaaeMoi BoAbl NPeayCMOTPeHa 2 CekyHaHas 3a-
Jepxka cpabatbiBaHus AnddepeHLMansHoOro pene AaBneHus.

© B03Bpar K HacTpOVikam Mo YMOMHaHMIO.

e ABTOMaTU4eCKas CUCTEMA 3aLLmMTbl OT kKpuctannmsaumn. Cuctema
yNpaBneHns NOCTOSHHO ONPeaensieT TEKYLLYI0 KOHLEHTPALMIO pa-
CTBOPA W NPU NPUBNINKXEHUN €€ K KPUTUYECKOMY 3HAYEHNIO YMEHb-
LIaeT NoAaYy ropsuei BOLb!, Kaxable 2 MUHYThI 3aKpbiBast PErynu-
pytowwmin knanaH Ha 20 %. Ecnu B TeYeHNe 2 MUHYT KOHLEHTPaLMS
HOPManu3yeTcs, TO aBTOMATUYECKV BKNIOYAETCS PErYAMPOBaHue
no M1J-3akoHy. B NpoTMBHOM Ciyyae KnanaH 3akpbiBAETCS eLle
Ha 20 % Ha 2 MuHYTbI U T.4. Ecnv yepes 10 MUHYT KOHLEHTPALIMS HE
HOPMAanM3yeTcs, BbIMOMHAETCH OCTAHOB XONOAUBLHOM MaLLUHBI.

GYHKUWA 3ALLUTDI

CucTema ynpasneHust 06ecrneynBaeT creayiolme GYHKUMM 3aLLmThI;
® 3alMTa OT TEMMNEePaTYPHOro yaapa;

® 3alMTa OT 3aMOPAXMBAHMS;

® 3alMTa OT KPUCTANIM3ALMK;

® 3allMTa OT KaBUTaLWK;

® 3alMTa ANEKTPOABUraTeNen.

3awura oT TeMnepaTypHoOro yaapa

Bo n3bexaHre onacHOro Ans matepuana Tpyb TemnepaTypHoro yaapa
B TeyeHve nepBbix 10 MUHYT Mocne nycka, Korfa TeMneparypa B reHe-
paTope 04eHb HU3Ka, KianaH ropsiyeli BoAbl NiaBHO OTKPLIBAETCS HE3a-
BMCVMO OT TEMMNEPATYPbI OXIaXAEHHON Boabl. Yepes 10 MuHyT cucte-
Ma ynpaBeHns aBTOMATUYECKM NEPEKIIONAETCS HA PEryNMPOBaHNe
TeMnepaTypbl OXTaXIaemMoi BOAbI.

3awura oT 3aMopaxmBaHus

[ins npenoTBpAaLLEHs 3aMOpaXMBaHIsi OXaXaaemMoii Boabl B Tpybax

1CNapUTENSst NPU HAPYLLIEHM HOPMaJTbHBIX YCOBUIA PABOTLI XONOAN b=

HO MaLLIMHBI NPEAYCMOTPEHBI CReaytoLLIme QYHKLMM:

® BhIKIOYEHNE HACOCA XMafareHTa Npu YMEHbLLEHU TeMnepaTtypbl
OXNX/IEHHOW BObI HAXE 3a4aHHOTO 3HAYEHUS;

® BCTPOEHHas 3allvTa OT 3aMOpPaXMBaHNS;

® TepMopene 3aluThl 0T 3aMOpPaXVBaHus;
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e Hot water consumption control by a tight control of the
chilled water outlet temperature accomplished by a mi-
croprocessor PID algorithm. This algorithm allows the
machine to keep the chilled water temperature fluctua-
tions within the set values by continuously modulating
the control valve and allowing to partialize the load from
10% to 100% of the nominal value. Keypad variation of
the set point is possible to get a minimum of 4,5°C outlet
chilled water temperature.

e Data acquisition and logging of all the temperatures,
percentage of the control valve opening, machine run-
ning hours, etc.
Status indication with audio visual alarm for malfunction.
In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the hot water control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.

e Nuisance trip prevention anti chattering timer delays
tripping of chilled water flow switch or differential pres-
sure switch by 2 seconds, in order to avoid dangerous
starts and stops of the machine due to fluctuations in
chilled water flow.

 Chilled water reset.

e Crystallisation control. The PLC continuously checks the
solution concentration and reduces the hot water input by
closing the control valve with 20% steps every 2 minutes
in case the concentration value gets near to the critical
point. After this time, if the concentration becomes nor-
mal, the control is switched back to the PID algorithm. On
the contrary the hot water valve is closed by another 20%
for 2 minutes, and so on until the concentration becomes
normal. If after 10 minutes the concentration has not
reached a safe value, stopping procedure starts.

SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

e Antifreeze protection

e Crystallisation protection

e Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the hot water control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator

tubes, the following functions stop the machine if abnormal

conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze

» Antifreeze thermostat.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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® aBTOMATM4ECKast BIOKMPOBKA HACOCOB OXTAXAAEMON M OXNaXaato-
LV BOAb! B CNy4ae OCTAHOBA XONOAMNILHON MalLMHbI;

® pefie pacxoda oxnaxaaeMoit Bofpl;

o nnddepeHLmancHoe pene AaBneHns OXNaxaaemoit Boapl.

3awuTa oT KpUcTanau3aLmm

ECnun KOHLEHTPMPOBAHHBIN PACcTBOP, NOCTYNAIOLWNIA 13 reHepaTopa B

abcopbep, CNMLLKOM OXNaXAEH, OH KPUCTANIN3yeTcs B Tenno00MeH-

HWKE PACTBOPOB, HapyLLas HOpManbHYI0 paboTy XON0AMNLHOM MaLLm-

Hbl. KprcTannnaaums MoxeT ObiTb Bbl3BaHa Kak CIMLLKOM BLICOKON (Anst

[laHHOMN TeMnepaTypbl) KOHLeHTpaumeit abcopbeHTa, Tak 1 CNLLKOM

HU3KOM (O191 AaHHON KOHLEHTPaumMmM) Temnepartypoi. B xonoaunsHoi

MaLLMHE NPeLyCMOTPEHbI Creaylole GYHKLUMM 3aLMTbl OT KpUCTan-

nm3aumn:

® QBTOMATMHECKOE 3aKpbITVE PEMYNMPYIOLLErO KnamnaHa npuw nosbiLLe-
HWM TemMNepaTypbl B reHepaTope BblLLE 3aaHHOTO 3HAYEHUS;

® OCTaHOB MaLLWHbI NPV NOBbLILLIEHW TEMNEPATYPLI B FEHEPATOPE;

© QOCTaHOB MALLIMHbI MPY MOHWKEHUM BXOHOM TEMNEPATypbl OXTaxia-
I0LLe BOAbI.

3awmTa Hacoca xylapareHTa oT KaButauum

Ecaun ypoBeHb xnafareHTa B ucnaputene 4ype3mMepHo NOHMXKAETCH,
[aBfIeHWe BCACbIBAHUS HACOCA XNafareHTa NafaeT HXe LaBneHns Ha-
ChILLEHUS XN1ZlareHTa 1 B HACOCE HAYMHAETCS kaBuTtauus. [ing npe-
[OTBPALLEHNS YPE3MEPHOTO CHUXEHUS AaBNEHMUS BCAChIBAHUS HACO-
ca HeobX0oVMO NOAJEPXMBATL YPOBEHb XTafjareHTa B ucnaputene
He HWXE OMpeaeneHHoro npeaena. [ing aToi Leav NpUMEHSIOTCS Tpu
anektpoaa (RE1, RE2, RE3) u pene yposHs (33RL). SnekTpoabl CMOH-
TMPOBaHbI B CMELMANLHOM KOPMyCe, NOMELLEHHOM Ha HUXHEM 6roke
CO CTOPOHbI ucnaputens. Anektpon RE1 MMeeT HaUMEHBLLYIO [INHY,
a anekTpop, RE3 —HanbonbLuylo. YPOBEHb XnafareHTa nofnepxmea-
eTcs mexay anektpopamv RE1 n RE2. RE3 cayxut o6Lumm 3nekTpo-
oM. Hacoc BKIIO4aeTCs, KOraa ypoBEHb XafareHTa noAHUMAETCs 4o
RE1. Hacoc Bbiknio4aeTcs, Koraa ypoBeHb onyckaeTces Huxe RE2, n
BKJ1I04AETCS CHOBA, TObKO KOrAa YPOBEHb ONsTh NogHMMaeTcs 2o RET.
Korza ypoBeHb onyckaetcs Hike RE2, Hacoc BbikioyaeTes ¢ 3aaep-
Kol 20 cexkyHp.

Sawura anekTpoasurarenei

® Hacocbl abcopbeHTa 1 xnagareHTa 1 BakyyMHbI HACOC OCHALLLEHb
pene 3aLTbl 0T neperpysku.

e Hacoc abcopOeHTa OCHALLEH 3aLLUTHBIM TEPMOpENE.

RC GROUP - 159.1.T.ABS.RuEn_02.03

e Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

» Chilled water flow switch.

e Chilled water D.P. switch.

Crystallisation prevention

If the concentrated solution returning to the absorber from

the generator is excessively cooled, it crystallises in the

heat exchanger and the operation of the machine is af-

fected. Crystallisation occurs either when the concentra-

tion of the solution (for a particular temperature) goes too

high or its temperature (for a particular concentration) goes

too low. The following safety functions prevent the machine

from crystallising:

e Control valve automatic closure when the generator
temperature reaches the critical set-point value.

e Machine safety trip for generator high temperature

e Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump.

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction drops
below the saturation pressure of the refrigerant and the
refrigerant pump starts to cavitate. To ensure the minimum
acceptable suction pressure the level of the refrigerant is
not allowed to fall below a certain level. This is done by
means of three level electrodes RE1, RE2, RE3 and a level
relay, 33RL. The three electrodes are mounted in the
refrigerant level box assembly on the lower shell (evapora-
tor side). RE1 electrode is the smallest in length and RE3
is the longest. The level is maintained between RE1 and
RE2. RE3 acts as a reference electrode. When the level
reaches RE1, the pump starts and when goes below RE2,
the pump stops and restarts only when the level reaches
RET1 again. When the level goes below RE2, a delay of 20
seconds is provided before the pump is switched off.

Motor protection safeties

e Solution, refrigerant and purge pump overload relay.
e Solution pump thermal cut-out.
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OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIIACKOM S13bIKE C MPUMEHEHNEM EMHNL, M3MepeHIs cuctembl CIA.
CraHnapTHbIi nepeyeHb 0ToOpaxaemblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

e Temneparypa B reHepaTope;

e Temneparypa cnaboro pacTeopa;

TEMMEePaTypa KOHLEHTPMPOBAHHOMO PacTBOpa;

CTEneHb OTKPLITUS YNPaBASIOLLEro KianaHa;

NPOAOMKUTENBHOCTL PABOTHI BAKYYMHOMO Hacoca;
NPOAOMKATENBHOCTb PAOOTHI XONOAMILHON MALLIMHBI.

KomaHppl cuctembl ynpaeneHus

® Bbi6Op AMCTaHLIMOHHOTO/MECTHOIO PeXVMa YNpaBNeHUs XONoAMb-
HOW MaLLVHOM.

® [Tyck/OCTaHOB XONOAVBLHOM MaLLVHBI B PEXVIME MECTHOIO YPaBNEHUs.

® BriGop aBTOMATU4ECKOr0/PYYHOr0 PEXMMA YMPaBNEHUs HACOCOM
XnagarexTa.

 Biio4eHre/BoIkNIOYEHE HACOCA X1aAareHTa B PEXUME PY4HOTO Y-
pasneHus.

® BKto4eHne/BbIKTIOYEHNE BaKyyMHOTO Hacoca.

© Buibop aBTOMATVHECKOr0/PYYHOTO PeXuMa ynpaBneHus KnamnaHom
NoJayu ropsyein Boapl.

o OTKpbITVE/3aKPbITUE KNanaHa nogaqu ropsueit Boabl B PEXUME Pyd-
HOrO yNpaBneHws.

e KBTMPOBAHWE aBapUItHOO CurHana.

e COpOC aBapuitHOro curHana.

® HacTpoika MakCUManbHOM CTeneHn OTKPLITWS YNPaBASioLLero kia-
naHa.

WUHpankaums pabo4ero cocTosHUS XONOAUbHON MaLUMHBI

e XonoaunbHas MalluHa BKN/OTKI.

® JINCTaHLMOHHLIA/MECTHBIN PEXUM YNPABNEHWUS XONOAMUNBHON Ma-
LUMHOM.

o CpabaTbiBaH1e pene pacxoaa OXnaxaaeMoi Bofpbl.

e CpabarbiBaHiie auddepeHumansHoro pene AaBneHns oxiaxaaemon
BOAb!.

e CpabarbiaHiie GNOKMPOBKM HACOCA OXIAXAAEMOV BOAbI.

¢ HencnpaBHOCTb AATYMKOB TEMMEPATYPbI.

o CpabaTbiBaH1e TepMOPENE 3alLuThI OXNaXaaemMoii BOAbI OT 3aMopa-
XUBAHWS.

© 3anopHbIi KnamaH Ha IMHNK OXIKAAOLLEN BOALI OTKPLIT/3aKPbIT.

e Hacoc abcopbeHTa BKIO4EH,/BbIKIOYEH/B aBAPUItHOM COCTOSHUW.

© ABTOMATUYECKWIA/PYYHON PEXMM YNPABAEHMS HACOCOM X/adareHTa.

® Hacoc xnafareHTa BK/IO4EH/BbIKITIOYEH/B aBAPUIAHOM COCTOSHMM.

® BakyyMHbIi1 HACOC BKJIOHEH/BBIKIIOYEH/B aBAPUIAHOM COCTOSHUU.

e CpabarbiaHie 3awumThl Hacoca abcopbeHTa OT Neperpysku.

e CpabarbiBaHue 3aLWmThl HAcoCa XN1afareHTa OT Neperpysku.

e CpabarbiBaHue 3aLLmThl OT BLICOKOV TEMMNEPATypbl B FEHEPATOPE.

o CpabarbiBaHyie 3allyTbl OT HI3KOI BXOAHOM TeMnepaTypbl oxaxaa-
foLLie BOAb!.

e CpabarbiBaHne pene H13KoM TeMnepaTypbl OXIaKLAeMON BOMbI.

e Lukn pa3baeneHns 3amyLieH/0CTaHOBNEH.

e CpabarbiBaHuie pene BI0KMPOBKM MO HU3KOI BbIXOAHOM Temnepary-
pe OXIaKAAOLLEN BOABI.

® Hankaums ypoBHS XnadareHTa B ucnapurene.

e (OCTaHOB XONOAMIBHON MaLLIMHBI M3-3a BBICOKOI KOHLEHTpaLUK pa-
CcTBOpA.
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INFORMATION DISPLAY

Operating information is in English language with SI units.
Standard information shown is:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e Generator temperature.

e Dilute solution temperature.

e Concentrated solution temperature.

e Percentage (%) of control valve opening.
e Purge pump operating hours.

e Machine operating hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

* Refrigerant pump start/stop in manual.

e Purge pump start/stop.

e Hot water control valve auto/manual mode.
e Hot water control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

Status display

e Chiller ON/OFF.

e Chiller local/remote mode.

* Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

e Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.
 Solution pump on/off/trip.

* Refrigerant pump auto/manual mode.

* Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Solution pump thermal cut-out trip.

e Refrigerant pump overload trip.

e High temperature of the generator trip.

e Low inlet cooling water temperature trip.

e Dilution cycle on/off.

e L-cut function healthy/trip.

* Refrigerant level indication in the evaporator.
e Solution high concentration trip (annunciation).

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

OPTIONAL

CNEUMANBHbIE UCMOJIHEHNSA U
AONOJIHUTEJIbHbIE NMPUHAANEXXHOCTU

e OnepaTuBHbIA KOHTPOMb COCTOSHIS MOALIMMHUKOB SNEKTpOABMraTe-
NEeN repMETUYHBIX HACOCOB MPOU3BOANTCS NOCTOSHHBIM M3MEPEHU-
€M 3a30p0B B NOALLUMMHMKAX METOLOM BUXpeBbix TOKOB (TRG cucTe-
Ma, HE NPUMEHUMA /1S ABUraTENs MOCTOSHHOTO TOKA, BPALLAIOLLEr0
Hacoc abcopbeHTa).

e Ecnv no ycnoeuam akcnnyataLyv He JONyCKatoTCs NMepepbiBbl B pa-
60Te XONOAMALHON MaLLMHBI, MOTYT ObITb YCTAHOBNEHbI PE3EPBHbIE
repMETUYHbIE HACOCHI XNadareHTa u abcopbeHTa.

® B 33BMCMMOCTV OT CBOICTB BOAbI, MPUMEHSIEMOI B XONOAMILHOM
yCTaHoBKe, TpyObl abcopbepa, VcnapuTenst U KoHAeHcaTopa MoryT
ObITb M3rOTOBNEHBI 13 CNEAYIOLLMX MaTEPUaIoB:

- MenHo-Hukenesblid cnnas 90/10;
- MenHo-Hukenesblid crnas 70/30;
- SS316L

- TUTaH.

® BonbLUoii rpaduyeckmin aucnnen ¢ paspeteHnem 320 x 240 Tovex,
Mo3BONSIOLLMIA 0TOBPaXaTh rpadukn 1 paboumii LK XONOAUNBHON
mawmHbl (TP170A).

e CucTema aBTOMATUYECKOrO YAANEHUS HEKOHLEHCUPYIOLLMXCS ra30B
06ecneynBaeT BKIKOYEHME BaKYYMHOrO HAacoca 1 OTKPLITHE COOTBET-
CTBYIOLLWX KNANaHOB ANst YANeHUs HEKOHAEHCHPYIOLLMXCS ra30B U3
6aka-HakonuTens NPy LOCTUXEHWM 3ajaHHOrO AaBneHs B Gake.

e [ocTaBka [ABYMS OTAENbHbIMW BOKaMW (BEPXHWIA 1 HUXHMIA) Ans
yno6CTBA TPAHCMOPTHUPOBKM U MOHTaXa, 0COBEHHO NPpY MOAEPHM3a-
LI UMEIOLLIEIACS YCTAHOBKM.

© 3aBOACKME WCTIBITAHUS HA COOTBETCTBME YCOBUSM SKCTyaTaLmm,
MPEL/IOKEHHBIM 3aKa34MKOM.

® 3-X XO[0BOV PErynvpyIoLLMiA KnamnaH ropsyei Bogbl C 3NEKTPO- Wi
MHEBMOMPUBOLOM.

RC GROUP - 159.1.T.ABS.RuEn_02.03

On line bearing monitoring for canned motor pumps
(TRG meter) that lets the user know the health of the
bearing at any given instant by continuously measuring
the bearing clearance through eddy currents (not avail-
able with AC drive on solution pump).

On line stand by canned motor pumps for the refrigerant
and for the solution, can be offered for very critical
working conditions where no break down time is allowed.
Special tube material for absorber, evaporator and con-
denser tubes based on the water quality circulating
inside tubes. Available materials are:

- Cupro-nickel 90/10

- Cupro-nickel 70/30

- 8§ 316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.

Two pieces shipping (lower and upper shell) for conven-
ience of shipping and rigging, especially for retrofit jobs.
Factory performance test at the conditions specified by
the customer.

Electric or pneumatic hot water 3-way control valve.
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THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copbinonHbIe XONOMIbHbIE MALHI CO CEHETEMAEpaTYPHBIM BO/AHLIM NOAOTPEBOM
Single effect absorption chillers medium temperature hot water fired

TEXHUHECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJEJb MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Oxnaxpaemas sBopa (1) Chilled water (1)

X0nogonrPomn3BOAMT. COOLING CAPACITY kBt 310 359 465 546 669 746 891 1021 1151 1250 1429
Pacxop Boapl Water flow M4 532 61,7 799 937 115 128,3 153 1753 197,8 214,7 2455
'vppaBnnyeckoe ConpoTUBAEHUE Pressure drops kMa 61,7 451 705 774 441 441 686 676 666 676 67,6
MakcumansHoe faBneHue (4) Max pressure (4) kMla 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatouias soaa (2) Cooling water (2)

Pacxop Bogbl Water flow M4 100 120 150 180 210 240 280 320 360 400 450
'nopaennyeckoe ConpoTuBNEHNe Pressure drops kMa 42,1 451 59,8 686 568 637 892 676 715 784 696
Temnepatypa BoAbl Ha BbIXOAE Water outlet temperature ‘C 362 36 362 361 364 362 364 364 364 363 364
MakcumansHoe faBneHue (4) Max pressure (4) kMla 800 800 800 800 800 800 800 800 800 800 800
Fopsiyas Bopa (3) Hot water (3)

Pacxop Bogbl Water flow My 87 101 131 153 187 204 249 286 322 350 400
'mapasanyeckoe ConpoTMBeHe Pressure drops kla 255 274 685 764 725 754 13,7 13,7 13,7 13,7 13,7
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsiemMasi MOLLHOCTb Power input kBt 1,5 1,5 1,5 1,5 1,5 1,5 1,5 3 3 3 3
MoTtpebnsiemblin TOK Electric absorption A 5 5 5 5 5 5 5 9,5 9,5 9,5 9,5
HACOC XJTADAEHTA REFRIGERANT PUMP

MoTpebnsiemMasi MOLLHOCTb Power input kBt 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
MoTtpebnsiemblin TOK Electric absorption A 14 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4
BAKYYMHbI HACOC PURGE PUMP

MoTpebnsieMasi MOLLHOCTb Power input kBt 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
MoTpebnsembiin TOK Electric absorption A 15 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE MOTP. SNIEKTPO3HEPTUW  TOTAL POWER CONSUMPTION kBA 59 5,9 5,9 5,9 5,9 5,9 5,9 8,25 825 825 825
PA3MEPbI DIMENSIONS

LnvHa Length MM 3.110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050 5.015
LnprHa Width mm 1.835 1.835 1.835 1.835 1.990 1.990 1.990 2.180 2.180 2.180 2.400
BoicoTa Height MM 2490 2490 2490 2490 2.790 2.790 2.790 3.145 3.145 3.145 3.360
MpocTpaHCTBO, HeoBXoaMMOe 41 3amerbl Tpyd  Space for tube removal MM 2400 2400 3.755 3.755 3.815 3.815 4.100 4.100 4.100 4.100 4.100
'MAPABTMHECKME COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemas Boaa Chilled water @DN 100 100 100 100 125 125 125 150 150 150 200
Oxnaxpaiolwas soja Cooling water @DN 125 125 125 125 150 150 150 200 200 200 250
lopsivas Boga Hot water QDN 150 150 150 150 200 200 200 250 250 250 250
MACCA WEIGHTS

3KkcnnyaTaumoHHas Macca Operation weight krx 1000 4,9 51 6,5 6,7 79 8,3 9,2 1,3 11,8 122 14,1
Macca npu oTrpyske Shipping weight krx 1000 4,3 4,5 5,8 6 6,9 7,3 8,1 9,8 10,3 10,6 121
MOJEJb MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Oxnaxpaemas sBopa (1) Chilled water (1)

X0JI040MPOU3BOAMT. COOLING CAPACITY kBT 1562 1813 1996 2246 2460 2788 3045 3464 3773 4576 4928
Pacxop Bogbl Water flow M4 268,5 311,5 3429 3859 422,7 479,1 5232 5951 648,3 786,3 846,7
'vppaBnnyeckoe ConpoTUBREHUE Pressure drops kMNa 63,7 382 392 62,7 666 637 676 676 686 43,1 421
MakcumansHoe faBneHue (4) Max pressure (4) kMla 800 800 800 800 800 800 800 800 800 800 800
Oxnaxparouias soaa (2) Cooling water (2)

Pacxop Bogbl Water flow m¥4 500 550 620 653 720 819 891 1050 1150 1262 1334
Mmapasnuyeckoe ConpoTuBeHVe Pressure drops kMNa 69,6 852 90,1 112,7 1156 109,7 110,7 97 99,9 1274 127,4
Temnepatypa BoAbl Ha BbIXOAE Water outlet temperature ‘c 36,3 366 364 369 369 368 369 366 36,6 37,3 374
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Fopsiyas Bopa (3) Hot water (3)

Pacxop Bogpl Water flow M4 438 500 552 622 682 772 846 959 1044 1253 1348
napaBanyeckoe conpoTuBNeHne Pressure drops kMa 127 294 284 529 509 539 519 50 509 98 98
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsieMasi MOLLHOCTb Power input kBt 3 3 3 3 3 45 45 45 45 5,5 55
MoTpebnsemblin TOK Electric absorption A 95 9,5 9,5 9,5 9,5 13 13 13 13 17 17
HACOC XJTADATEHTA REFRIGERANT PUMP

MoTpebnsiemMasi MOLLHOCTb Power input kBt 0,3 0,3 0,3 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
MoTpebnsemblin TOK Electric absorption A 14 14 1,4 5 5 5 5 5 5 5 5
BAKYYMHbI HACOC PURGE PUMP

MoTpebnsieMasi MOLLHOCTb Power input kBt 0,4 04 075 075 075 075 075 0,75 055 0,75 0,75
MoTpebnsemblin TOK Electric absorption A 15 1,5 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
CYMMAPHOE MOTP. SNIEKTPO3HEPTUW  TOTAL POWER CONSUMPTION kBA 825 845 845 11 11 14,1 14,1 14,1 14,1 176 17,6
PA3MEPbI DIMENSIONS

[OnvHa Length mm 5.015 6.855 6.855 8.090 8.090 7.940 7.940 8.150 8.150 9.400 9.400
LLnpuHa Width MM 2400 2950 2950 2.950 2.950 3.100 3.100 3.550 3.550 3.550 3.550
BoicoTa Height mm 3.360 3.870 3.870 3.870 3.870 4.285 4.285 4.560 4.560 4.560 4.560
MpocTpaHcTBO, HEOBX. V1 3ameHbl Tpy6  Space for tube removal mMm 4.100 5.320 5.320 6.560 6.560 6.560 6.560 6.560 6.560 7.910 7.910
'MAPABTMHECKME COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxnaemasi Boga Chilled water @ODN 200 250 250 250 250 250 250 300 300 300 300
Oxnaxpaiolas Boaa Cooling water DN 250 300 300 300 300 350 350 400 400 400 400
lopsivas Boga Hot water DN 250 300 300 350 350 400 400 400 400 450 450
YpoBeHb Wwyma Ha pacctosHun 1 m (5) NOISE LEVEL 1m FAR(5) OBA <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80
MACCA WEIGHTS

JKcnyataumoHHas macca Operation weight krx 1000 14,6 23,1 24 28 293 321 33 43 439 49 499
Macca npu oTrpy3ke Shipping weight krx 1000 12,5 20 209 243 256 27 28 372 38,1 42 43

Ecnu ycnoBus akcnnyartauum oTAM4aloTCs OT YKa3aHHbIX B Tabnuue, oGpaluaitech
no Bonpocam noaGopa Moaenu B TOProeoe npeacraeutenscteo RC GROUP.
(1) Mpw Temnepatype oxnaxaaemoi Boasl 7/12 °C.

For working conditions different from above, please contact
RC GROUP offices to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.

(2) Mpw Temnepatype oxnaxaatoLLieii Boasl Ha Bxoae 29 “C. (2) Referred to cooling water inlet temperature 29°C.
(3) Mpwu Temnepartype ropsyeit Bogbl 125/120 °C. (3) Referred to hot water temperature 125/120°C.
(4) Mo TpeboBaHMIO 3aka3umka BO3MOXHbI APYrve 3HAYEHWS MaKCUMANIbHOrO AaBNEHNS. (4) Different pressure available on request

McTounuk nutanus: 3 dasbl; 415 B; 50 My,
KoadpduLmeHT 3arpsisHeHns BOAbI B ruapaBnmyeckom KoHType = 0,086 m*C/kBT

POWER SUPPLY 415/3/50
Fouling factor in water circuit = 0,086 °C n?/ kW
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

PABOYUE XAPAKTEPUCTUKU

MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPU3YIOT 3aBNCUMOCTb
XONOAONPOM3BOANTENBHOCTN OT PABOUMX YCIOBUIA 1 MOTYT CAYXWTb ANst
npeuBapMTeanoM OLEHKW BNIUAHUA 3TUX yCﬂOBVIVI Ha X0noaonpounsso-
ONTENbHOCTb.

[ins 6onee TO4YHOM OLIEHKM 1 noabopa MoaeN, COOTBETCTRYIOLLEN 3a-
[JlaHHBIM YCI0BMSIM AKCMyaTaLyn, pekoMeHayeTcs o6pallaTbcs B TOp-
roeoe npeactasutensctBo RC GROUP.

3ABUCUMOCTb X0N1040MPOM3BOAUTESIBHOCTU OT TEMIE-
PATYPbI OXJIAXOAEMO BOAb! HA BbIXOJE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copbinonHbIe XONOMIbHbIE MALHI CO CEHETEMAEpaTYPHBIM BO/AHLIM NOAOTPEBOM
Single effect absorption chillers medium temperature hot water fired

3ABMCUMOCTb X0J10A0MPON3BOAUTENIBHOCTU OT TEMME- COOLING CAPACITY ACCORDING TO COOLING
PATYPbI OXJIAXIAIOLLEA BOZbI HA BXO[E WATER INLET TEMPERATURE
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3ABUCUMOCTb X0J1040NPOM3BOAUTENIBHOCTU OT KO3®- COOLING CAPACITY ACCORDING TO CHILLED
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

3ABUCMMOCTb X0J1040MPOU3BOAUTESIBHOCTU OT KO3®- COOLING CAPACITY ACCORDING TO COOLING
GULIMEHTA 3ATPASHEHUS OXJIAXIAIOLLENA BOAI WATER FOULING FACTOR
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Single effect absorption chillers medium temperature hot water fired

THERMOFRIGO - W.MTE

OpHocTynexyaTbie abcopGumoHHbIe XoNOMIbHBIE MaLLIMHbI CO Clle[HETEMNEpaTyPHbIM BOJAHbIM NOROFHEBOM

FABAPUTHBIE U YCTAHOBOYHBIE
PASMEPbI (Mm)

DIMENSIONS (mm)

TUNOPA3MEP / MODEL 352

422

528

634

739

845

986 1126

1267

1408

1936

2182

2429 2710

L

=T =

3.110
1.835
2.490
2.400

3.110
1.835
2.490
2.400

4.130
1.835
2.490
3.755

4.130
1.835
2.490
3.755

4.250
1.990
2.790
3.815

4.250
1.990
2.790
3.815

4.860 5.050
1.990 2.180
2.790 3.145
4.100 4.100

5.050
2.180
3.145
4.100

5.050
2.180
3.145
4.100

6.855
2.950
3.870
5.320

6.855
2.950
3.870
5.320

8.090 8.090
2.950 2.950
3.870 3.870
6.560 6.560

MUHUMAasbHOE CBOOOHOE NPOCTPaHCTBO, HeobXxoayumMoe s 3a-
MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc-
TanbHble TPEBOBAHWS K CBODOAHOMY NPOCTPAHCTBY BOKPYT XONO-
IUNBHON MalLLIHBI;
- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS;
- 200 mMm cBEpXY;

- 500 MM C Apyryx CTOPOH.

co0%o0o000

M Minimum clearance for tubes removal. This space can
be provided at any one side of the machine.
Other required installation clearance:
1.200mm control panel side
200mm top
500mm others
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THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

OYHOAMEHT (mm) FOUNDATION (mm)
TUNOPA3MEP / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L MM 1.846 1.846 2.866 2.866 2.816 2.816 3.424 3.424 3.424 3.424 4592 4592 5.856 5.856
w MM 220 220 220 220 270 270 270 270 270 270 320 320 320 320
w1 MM 320 320 320 320 370 370 370 370 370 370 420 420 420 420
B MM 1.690 1.690 1.690 1.690 1.580 1.580 1.580 1.640 1.640 1.640 1.975 1975 1.975 1.975
CTC wmm 1550 1.550 1.550 1.550 1.380 1.380 1.380 1.440 1.440 1.440 1.135 1.135 1.135 1.135
T Kr 2.450 2.550 3.250 3.350 3.950 4.150 4.600 5.650 5.900 6.100 11.550 12.000 14.000 14.650
| 3
© ? .
I
| | I_ o
N ‘ | N AN NN U U U U N NN | \\\\% Ire]
RN SRR RRRRRRRARN | DN N N
N TR \\\\\\\\\\\\__+_\\\ '
\ \\\\T\$\T\1\\\\\ SO \\\\\\\\\\\\\\\\\\ \\\g\\\ \\

o
| o
1
I
,,,,,, i o g
(@]
I
o
Te}
50 50

1 4 aHKepHbix 6onta M24 BXOAST B KOMMIEKT NOCTaBKMW. YCTaHOBKA
XONOAWNBHOV MaLLMHBI HA GYHAAMEHT [OMKHA BbINONHATLCS B
COOTBETCTBUW C WHCTPYKLMEN NO 3KCrnyaTauumn 1 TEXHUYECKOMY
0BCnyxXMBaHMIO arperara.

2 OcHoBaHVe X0noaMILHON MaLLVHBI.
3 ®yHpameHT.
T  Bec arperara, NpuxoasLMincs Ha Kaxayto onopy.

RC GROUP - 159.1.T.ABS.RuEn_02.03

4 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation

—H4wN
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FABAPUTHbIE U YCTAHOBO4HbIE

PASMEPbI (Mm)

THERMOFRIGO - W.MTE

OpnocTynenvatbie a6copoiMoNHbIE XONOMIIbHbIE MALIMHBI CO CIEAHETEMNEATYPHbIM BO/IAHBIV NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

DIMENSIONS (mm)

TUNOPA3MEP / MODEL 1584 1760 2992 3344 3696 4048 4576 4928

L 5.015 5.015 7.940 7.940 8.150 8.150 9.400 9.400

w 2.400 2.400 3.100 3.100 3.550 3.550 3.550 3.550

H 3.360 3.360 4.285 4.285 4.560 4.560 4.560 4.560

M 4.100 4.100 6.560 6.560 6.560 6.560 7.910 7.910
W L

MUHUMAasbHOE CBOOOHOE NPOCTPaHCTBO, HeobXxoayumMoe s 3a-

co0%o0o000

MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc-

TanbHble TPeBOBaHMS K CBOBOLHOMY NMPOCTPAHCTBY BOKPY X0NO-

IUNBHON MalLLIHBI;

- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS;

- 200 mMm cBEpXY;
- 500 MM C Apyryx CTOPOH.

M Minimum clearance for tubes removal. This space can
be provided at any one side of the machine.
Other required installation clearance:
1200mm control panel side
200mm top
500mm others

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

GYHOAMEHT (Mm) FOUNDATION (mm)
TUNOPA3MEP / MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L MM 3.304 3.304 5.486 5.486 5.526 5.526 6.776 6.776
w MM 270 270 420 420 420 420 420 420
w1 MM 370 370 520 520 520 520 520 520
B MM 1.840 1.840 2.412 2412 2.660 2.660 2.260 2.260
CTC wmm 1.500 1.500 2.272 2.272 2.520 2.520 2.520 2.520
BTB wmm 120 120 240 240 200 200 200 200
T Kr 7.050 7.300 16.050 16.500 21.500 21.950 24.500 24.950
o H 1 8
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8 aHKepHbIX 60TOB M24 BXOAST B KOMMNEKT NOCTABKU. YCTaHOB-
Ka XONOAMIBHOM MaLUMHLI Ha GYHEAMEHT OKHA BbINOMHSTLCS B
COOTBETCTBUM C UHCTPYKLIMEN MO SKCMTyaTaLumn 1 TeXHUYECKOMY
0BCnyxXMBaHMIO arperara.

2 OcHoBaHVe X0noaMILHON MaLLVHBI.
3 ®yHpameHT.
T  Bec arperara, NpuxoasLMincs Ha Kaxayto onopy.

RC GROUP - 159.1.T.ABS.RuEn_02.03

—H4wN

8 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation
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TEMJion3onauuns

Cxema HaHeCEHUs TENON30NSLMM.

THERMOFRIGO - W.MTE

OpHocTynexyaTbie abcopGumoHHbIe XoNOMIbHBIE MaLLIMHbI CO Clle[HETEMNEpaTyPHbIM BOJAHbIM NOROFHEBOM
Single effect absorption chillers medium temperature hot water fired

INSULATION

Scheme for unit insulation.

Tennounsonsaumus B KOMMAEKT MOCTABKW HE BXOLMT.

Tennousonauua reHeparopa

Tennonsonaums HaHOCUTCA HA FOPSYME NOBEPXHOCTY.
MakcumanbHast paboyas Temnepatypa 180 °C.

Tennousonauua ucnapurtens

Insulation is part of the Customer scope of supply.

Generator insulation.
Insulation for hot surface.

Working temperature max 180°C.

TeI'IﬂOVIBOJ'IﬂLI,VISI HAaHOCUTCH Ha X0N0OHbIe NOBEPXHOCTH.
MuHumanbHas pabodast Temneparypa 5 °C.

11

Evaporator insulation.
Insulation for cold surface.
Working temperature min 5°C.

Tennouzonsauus TennooGMeHHMKa pacTBOPOB
Tennousonsiumst HAHOCUTCS Ha ropsiYMe NOBEPXHOCTY.
MakcumanbHas paboyas Temnepatypa 150 °C.

=

Heat exchanger insulation.
Insulation for hot surface.
Working temperature max 150°C.

OGLuas nnowaapb TennoM3onupyeMoi NoBepxXHoCTH

06Las nnoLaab TenNoU30MPYEMONi MOBEPXHOCTY BKIKOYAET NNoLLaib

MOBEPXHOCTY TPYBOMNPOBOAOB.

Insulation total area

The total area includes the area of pipes in the machine.

TUNOPA3SMEP MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Mnowaae rops4mx NoBepxHocTemn Hot surface insulation m? 10 10 13,1 13,1 159 159 172 19,9 199 199 224
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation M2 132 132 155 155 186 186 202 245 245 245 294
TUNOPA3MEP MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Mnowasp ropsumnx NoBepxXHOCTEw Hot surface insulation M2 224 311 312 349 349 383 383 463 463 525 525
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation m? 294 396 396 457 457 529 529 626 626 66,7 66,7
94 RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.MTE

OpnocTynenvatbie aGcopoumonHbIe XONOMIbHbIE MALIMHBI CO CEAHETEMNEATYPHbIM BO/IAHBIM NO/JOTPEBOM
Single effect absorption chillers medium temperature hot water fired

TUNOBAY CXEMA YCTAHOBKU TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KJIAMAHA
PNEUMATIC SUPPLY

QNEKTPUYECKUA CUTHAN
ELECTRIC SUPPLY

OXNAXIAIOLWASA BOLA
/ COOLING WATER

FOPA4ASt BOOA

HOT WATEFii|
>

_ < I |
JA
L OXJTAKOAEMAS BOJA
CHILLED WATER \Vi
—1
~J \I
|
(e _
Y ___
" \/
|
|
|
\VAR
| rPAOVPHA
" COOLING TOWER | NOANUTO4HAS BOLA
| MAKE-UP WATER
- —
\ ! m
~ 5] <_
JOPEHAX
BLOWDOWN
»< Enar[aH 3:7|<pb|; & KCpaI;( Fgarynmlny»obumﬁ Knanax
evice close oc ontrol valve
>q  KnanaH oTkpbIT % MaxomeTp R Tennonsonsuyta ToMuyHOi 50 mm
Device open Manometer 50mm insulation
b4 MoBOPOTHAs 3acnOHKa @ BonsHoii Hacoc 4...20mA Ynpasnsioumii curHan
lve Water pump Drive signal
1 Knanan npoxopHoi [}= Pene temneparypbl se—senene  JIMHMA CXaToro Bo3ayxa
Globe valve Thermostat Pneumatic line
>J  O6patHbiii knanaH @ Jatunk Temneparypsbl ﬁ- Perynqrop Bo3ayLUHbIA C GUILTPOM
Non return valve Thermometer Air fi
K¢ TPOMHMKOBLIA PUNLTP @ Pacxonomep @ AnekTpo-NHeBMAaTU4eCKMiA Mpeodp.
"Y" strainer Flowmeter E/P convertor

(*) The present scheme is valid in case of diverting type hot
water control valve. In case of mixing valve, the same
has to be installed at the outlet of the hot water circuit.

(*) [aHHas cxema oeicTBUTENbHA, ECAM HA IMHWAW FOPSYEN BOABI
YCTAHOB/EH NEPENyCKHO perynmpylowmii knanaH. Ecam ycra-
HOBJIEH CMECUTENbHBIN KranaH, TO Ha BbIXOAE ropsiueit Boabl
TIOMKeH ObITb YCTAHOB/EH TaKOWi Xe KnanaH.

RC GROUP - 159.1.T.ABS.RuEn_02.03 95
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HOT WATER

THERMOFRIGO - W.HTE

DpHocTynenYaTbie abcopbumonHbIe KoNOMIbHbIE MALINHDI
C BbiCOKOTEMTEpATYpHbIM BOJAHLIM NOJ0rpesom

Double effect absorption chillers
high temperature hot water fired

RC GROUP - 159.1.T.ABS.RuEn_02.03 97



THERMOFRIGO - W.HTE

OpuocTynenvaTbie a6copbunoHHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNEPATYPHbIM BOJAHBIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

PABOYMIA LUK

Ha pvarpamme nokasaHa cxema LpKynsiuum pacteopa v BOAbI B XON0-
JIUNbHOM MaLLnHe.

B mozenu Termofrigo W.HTE npumeHsieTcs Tak HasbiBaeMbIii «nocne-
JIOBATENbHbIN LK.

WORKING CYCLE

With the help of the cycle diagram below, it is possible to
follow the path of the solution and of the water inside the
machine starting from the high temperature generator. The
working cycle of the Thermofrigo W.HTE machines is
known as "series cycle".

OxnaxpatoLast Boaa
Cooling water

=

t

Chilled water

4

Oxnaxpaemas Boga

lopsyas Boaa
Hot water

©®

1- Wcnaputens

2 - Ab6copbep

3 - KoHnpeHcatop

4a - HX3KOTEMMNEPATYPHBIN FreHepaTop

4h - BbICOKOTEMNEPATYPHLI reHepaTop

5a — HM3KoTeMNepaTypHbIA TENI00OMEHHUK PACTBOPOB
5b — BbICOKOTEMNEPATYPHbIV TENNOOOMEHHNK PACTBOPOB
6 - BnoK yoaneHns HeKOHAEHCHPYIOLLMXCS ra30B

7 - BakyymHbIi Hacoc

8- TepenueHasa Tpyba abcopbeHTta

9- Hacoc abcopbeHTa

10 - Hacoc xnapareHTta

11 — TpexxopoBow knanaH

‘ OxnaxpatoLLias Boaa
Cooling water

[opsiyas KoHueHTpupo- MNapbl Knanax Knanax

Il B Em -] < rd

Cnabblin Oxnaxpaemas OxnaxpatoLas
pacteop XnapareHt BOAA BOAA
| | | | | |

Dilute Refrigerant Chilled Cooling
solution water water

BoJa BaHHbI PacTBOp  XxiafareHTa OTKPBIT 3aKpPbIT

Hot Concentrated  Refrigerant Open Closed
water solution vapour valve valve

1 Evaporator

2 Absorber

3 Condenser

4a Low temperature generator

4b High temperature generator

ba Low temperature heat exchanger
5b High temperature heat exchanger
6 Purge unit

7 Purge pump

8 Overflow pipe

9 Solution pump

10 Refrigerant pump

11 3-way control valve

BbicokoTemnepaTypHbIii reHepaTop. B BbICOKOTEMNEPaTypHOM re-
HepaTope cnabblii pacTeop LiBr ¢ koHueHTpaumeit 57,8 % noporpesa-
€TCS NpOTekaloLLEen no Tpybam ropsyeit Bogoi ¢ Temneparypoit o1 150
00 200 °C. brarogaps nogsoAvMOMY Tensy BOAA BbiNapuBaeTcs 13 pa-
CTBOPA, 1 €ro KOHLEHTPALWs NOBLILLAETCS A0 61 % (MPOMEXYTOUHbIA
pacTeop). Takum 06pa3oM, 13 reHepaTopa BbIXOAST MPOMEXYTOUHbIA
pacteop LiBr ¢ Temneparypoii 154 °C n napebl xnapareHTa.

[laBneHvie B BLICOKOTEMNEPATYPHOM reHepaTope - okono 94 kla.

98

High temperature generator: Inside this heat exchanger
the dilute solution with a concentration of 57,8 % is heated
by hot water (from 150°C up to 200°C), that is flowing inside
the tubes. Due to this heat, the solution starts boiling and its
concentration goes up to 61% (intermediate solution). At
the outlet of the high temperature generator this intermedi-
ate solution at the temperature of 154°C and refrigerant
vapors are available.

Pressure inside the high temperature generator is about
94 kPa.

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

BbiCOKOTEMMEPATYPHbII TENN00OMEHHUK PaCTBOPOB. B BLICOKOTEM-
nepaTypHOM TENNO0OMEHHIIKE MPOMEXYTOUHbI PACTBOP, NOCTYNAIOLLMIA
113 BbICOKOTEMMEPATYPHOIO reHepaTopa, NoforpeBaeT cnabbiii pacTBop
(c KoHLIeHTpauueit 57,8 %), nocTyrnaioLumii 13 abcopbepa 1 HU3KOTEMIE-
patypHoro TennoobmeHHuka, ot 82 °C po 147 “C. Bnarogaps aTomy ro-
BbILLIAETCS 3PHEKTUBHOCTL PaBOTLI XONOAMILHOM MALLMHBI.

Hu3koTremnepatypHblii reHepaTop. B H13koTeMnepaTypHOM reHepa-
TOPe MPOMCXOAUT AaNbHENLLEE MOBbILIEHUE KOHLEHTPALMM MPOMEXY-
TOYHOrO PAcTBOPA, MOCTYNAIOLLEr0 13 BbICOKOTEMMEPATYPHOrO TENO-
0bMeHHwKa, 10 63,6 % (KOHLEHTPMPOBAHHBI pacTBop). MoBbIleHne
KOHLEHTpaLMV NPOMCXoamT Baarofaps BuiNapuBaHUIo BOAbI U3 PACTBO-
pa 3a CYET ropsymx NapoB XTafareHTa, MOCTYNAIOLLIMX U3 BbICOKOTEM-
nepaTypHoro reHepatopa. OfHOBPEMEHHO MPOMCXOANT NOBbILLEHNE
TeMnepaTypbl KOHLEHTPUPOBaHHOro pacTteopa ¢ 85 °C go 92 °C. B Hus-
KOTEMMepaTypHOM reHepaTope UCMoMb3YEeTCs BTOPUYHAs TENOTa, KO-
TOpasi B MPOTUBHOM CMy4ae paccevsanach Obl B KOHAEHCATOPe, N03TO-
My 3QPEKTUBHOCTL ABYXCTYNEHYATON XONOANIBHON MaLLMHbI 3HAYN-
TE/bHO BbILLE, YEM OIHOCTYNEHYATOM.

/3 HU3KOTEMNEPATYPHOrO reHepaTopa KOHLEHTPUPOBAHHBIA PacTBOP
noctynaeT B abcopbep.

HuskoTemnepaTypHbiit Tena000MeHHUK pacTBOPOB. 10 nyTi 13
HW3KOTEMMNEPATYPHOro reHepatopa B abcopbep KOHLEHTPUPOBaH-
HbIli PACTBOP MPOXOAMT Yepe3 HN3KOTEMMEPATYPHBIA TENNOOOMEH-
HUK 1 noporpesaeT cnadbiii pacTeop LiBr, noctynatwowmii n3 abcop-
6epa, ot 36 °C no 80 °C. Mcnonb3oBaHWe Takoro TennoobMeHHIKa
noBbllWaeT aGdEeKTUBHOCTb PaBOThl X0A0ANIBHON MaLLNHBI.

A6copbep. KoHLEHTPMPOBaHHBI PacTBOP M3 HI3KOTEMNEPATYPHOTO
reHepaTopa nocTynaet B abcopbep v OpoLLAET Ny4oK Tpy6, No KOTo-
pbIM MPOTEKAET OXNAXAAoLLas BoAA. [1py 3TOM Kanau KOHLEHTPUPO-
BaHHOrO PAcTBOPA MOMMOLLAIOT BECH Nap, 06pa3yioLLmiics B ucnapure-
1e, W BHYTPW COCY.a NOLAEPXMBAETCS MOCTOSHHOE fiagneHue. KoHueH-
Tpauus n Temnepatypa pacteopa LiBr onyckaiotcs, COOTBETCTBEHHO,
10057,8%m35°C.

[lanee ¢ NOMOLLBI0 HACOCA PACTBOP NEPEKAYMBAETCS B BLICOKOTEMME-
PaTypPHBIA reHepaTop, rae ero KOHLEHTPALMS NOBLILLAETCS 32 CHET UC-
NOMbL30BAHMS BHELHETO MCTOYHMKA Ternna.

Kak yxe yka3blanoch, no Tpybam abcopbepa npoTekaeT oxnaxaato-
L1285 BOAA, NMOCKOAbKY NOrNoLLiEeHMe Boabl pacTteopom LiBr - npouecc
9K30TEPMUYECKMIA. BbIAensioascs Npy 3TOM TENOoBast 3HePrus Ha-
3bIBAETCS TEMOTON CMeLLeHns. Ecnn Tenno He GyneTt 0TBOAUTLCS OT
XONOAUNLHOM MaLLMHBI, TO TeMMepaTypa pacTaopa GyaeT NoBbILLATLCS,
a nornoLLaroLas cnocobHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pe-
3ynbTaTe apdeKTUBHOCTb NpoLecca abcopbLmy NOHN3UTCS.

KonpeHcatop. Mapbl xnagareHta NOCTynatT U3 HU3KOTEMNEPATYPHO-
ro reHepaTopa B KOHIEHCATOP, e OHW KOHAEHCUPYIOTCS 3a CHET OX-
NaxpatoLLelt Boabl, LMPKYUPYIOLLEl B TpyOax KoHagHcaTopa. B KoH-
[IeHCaTop TakkKe NOCTYNaeT XNafareHT, MCNapVBLLMIACS B BLICOKOTEM-
NepaTypHOM reHepaTope W CKOHAEHCUPOBABLLMIACS B HU3KOTEMMNEPA-
TYPHOM reHepaTope Nnpw NoaorpeBse NPOMEXYTOYHOro pacTeopa. Xiu-
KuiA XnapareHT cobupaeTcs Ha AHe KOHAEHCATopa 1 3aTeM MOCTyrNaeT B
MCnapuTens.

B KoHpeHcaTope NoaaepXvBaeTcs fasnequne okono 7,5 kla n temne-
parypa okono 40 °C.

WUcnaputenb. /13 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTerb,
[laBNeHne B KOTOPOM HUXE, YeM [1aBfeHne B KOHLeHcaTope. MoaTtomy
Kanam xnaaareHTa oxXnaxaalTes 10 TeMnepatypsbl 3,7 ‘C — TOUKM kune-
HWS BOAbI, COOTBETCTBYIOLLEN AABNEHWIO B UCMAPUTENE, U NafaloT Ha
TpyObl MCnapuTens.

RC GROUP - 159.1.T.ABS.RuEn_02.03

High temperature heat exchanger: The intermediate
solution coming from the high temperature generator is
used to start heating the dilute solution (with a concentra-
tion of 57,8%) coming from the absorber and from the other
heat exchanger from 82°C up to 147°C in order to optimize
the efficiency of the machine.

Low temperature generator: The intermediate solution
coming from the high temperature heat exchanger is fur-
ther concentrated in the low temperature generator up to
63,6% (concentrated solution) from the refrigerant vapors
generated in the high temperature generator. At the same
time its temperature increases from 85°C to 92°C. The
heating source used by this generator is not coming from
outside, but it is a waste internal heat that has to be
dissipated in the condenser if it is not used in a different
way. For this reason the efficiency of a double effect
machine is much greater than the one of a single effect
machine. From the low temperature heat exchanger the
solution is sent to the absorber.

Low temperature heat exchanger: Before arriving to the
absorber the concentrated solution goes through another
heat exchanger where it is used to preheat the LiBr dilute
solution coming from the absorber flowing inside the tubes
from 36°C up to 80°C in order to increase the efficiency of
the machine.

Absorber: The solution coming out from the low tempera-
ture generator is sent to the absorber where it is sprayed
onto the tube bundle where cooling water is flowing in the
inside. The concentrated solution drops absorb all the
refrigerant vapors generated in the evaporator section, so
that the pressure inside the shell is kept constant. The LiBr
solution gets diluted with a concentration of 57,8% and a
temperature of 35°C.

From here the solution is again pumped to the high tem-
perature generator where it is concentrated by the heat
source used in the machine.

As already seen the cooling water is also flowing inside the
absorber tubes, since the absorption of water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this is not removed
from the machine, the solution temperature will increase
and consequently the solution affinity towards the water will
decrease. So the absorption process will become less
effective.

Condenser: The refrigerant vapors generated in low tem-
perature generator enter the condenser where they are
condensed by the cooling water circulating inside the
tubes. In the same shell it is also collected the refrigerant
that has been generated in the high temperature generator
and has been condensed in the low temperature one while
heating the solution. The liquid refrigerant collects in the
bottom of the condenser.

The pressure inside the condenser is about 7,5 kPa and the
temperature is approximately 40°C.

Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell. Once it is collected at the

99



THERMOFRIGO - W.HTE

OpuocTynenvaTbie a6copbunoHHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNEPATYPHbIM BOJAHBIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

XKupkuii xnapareHT cobupaeTest Ha [IHe UCNApUTENs, a 3aTem Mpu no-
MOLLW Hacoca XNafiareHTa NoAaeTCs Ha PacnpenenuTenbHbIE Tapenku
vcnapuTens, OTkyaa OH B BUAE Kanenb CTekaeT Ha ny4ok Tpy6. Conpu-
kacasicb C TpyGamu, XnagareHT ucrnapsetcs, 0Téupast Teno OT OXax-
[2aeMoii Boabl, LMPKYIMPYoLLeit B TpyOax.

100

bottom, itis pumped by the refrigerant pump to the distribu-
tion trays of the evaporator, from where it drops upon the
tube bundle due to the gravity. As the refrigerant gets in
touch with the tubes, it evaporates taking away the heat
from the water circulating inside the tubes.

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

OCHOBHbIE OCOBEHHOCTHU

o [1Byx6104HOE VCTIONHEHNE: BEPXHMIA BI0K, BKIIIOYAOLLNIA B DSt KOH-

[eHCaTop U reHepaTtop, 1 HAXHWIA B10K, BKIoYatoLLmii B cebs ucna-
putenb 1 abcopbep.
Bo3MOxHO Taioke MOHOGI04HOE MCNOAHEHVE. Mpu 3TOM 1CTapuUTeNb
pacnonaraetcs Hap, abcopbepom. HekoHAEHCMPYIOLLIMECS radbl, Bbl-
Jensiolyecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOYT CKarnjui-
BaTbCS N0J, KANNe0TAENMTENbHBIMW MNACTHAMM, YTO CMIOCOBHO BbI3-
BaTb KOPPO3MIO MNacTuH. B aByx61104HON MallMHE uchnapuTenb
abcopbep pacnonoxeHbl Ha OIHOM YPOBHE, YTO UCKITIOHAET BO3MOX-
HOCTb CKOM/EHMSI HEKOHIEHCUPYIOLLMXCS ra30B 1 KOPPO3WK Kanne-
OTAeNUTENbHbLIX NNACTVH. CneayeT OTMETUTb TaKKe, YTO B MOHOBNON-
HbIX MalLMHaX MOBLILLAETCS PUCK BHYTPEHHEO «KOPOTKOrO 3aMblka-
HWs»: KOTAA YPOBEHb BO/bI B MCMApUTENE O4YeHb BLICOK (a, CenoBa-
TENbHO, O4YeHb BbICOKA 1 KOHLIEHTPALWSt PacTBOPA), XafareHT MOXeT
HEenocpPeACTBEHHO NepeTekaTh B abcopOep M NOHMKATb KOHLIEHTPa-
MO pacTBopa.

® [lonHas cbopka arperatoB, BKoYas ANEKTPOMOHTAX, NPOU3BOAMTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepky Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacTy X0o-
OVNbHOM MaLLIMHbI: BEPXHUIA U HUXHWA B10KY, Tenno00BOMEHHUK pa-
CTBOPOB, rePMETIYHbIE HAaCOCHI aOCOPOEHTA W XNaaareHTa, Bakyym-
HbIA HACOC 1 BNOK YAaNeH!si HEKOHAEHCUPYIOLLIMXCA ra30B.

e CucTema ynpaeneHus Ha 6aze Nporpammupyemoro Nor4eckoro
KOHTponepa.

e Pacteop LiBr, xnagareHT, MHIMOUTOP KOPPO3WM 11 OKTWIOBbIA CIMPT
MOCTaB/SIOTCS OTAENBHO 1 3aMpPaBsOTCS B XONOAWbHYI0 MaLLMHY
Ha MeCTe aKCryaTaLuy.

© [pyn TPAHCTOPTVPOBKE BHYTPEHHWE MONOCTYA XONOAUNLHOW MaLLIMHBI
3anosIHeHbl a30TOM MO, HeOOMbLLMM U3BLITOYHBIM AABNEHMEM. 3TO
npefoTBpaLLaeT nonafaHue BO3ayxa B MOMIOCTM MallnHbl B Cyyae
MEXaHWU4eCckMX MOBPEXOEHN.

KOHCTPYKTUBHbIE OCOBEHHOCTHU

HWXHUIA BNOK

HuxHwit 6nok coctouT 13 ucnaputenst n abcopbepa, koTopele npe-

CTaBnAIOT coBOM KOXYXOTPYOHble TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

006LLEM KOpMyCe M3 YrNepoamCTOii CTanm.

e icnaputenb pasaenbHoro TUna COCTOUT U3 ABYX YacTei ¢ abcopbe-
POM NoCepeavHe.

e Mexay ucnaputenem v abcopbepom YCTaHOBNEHbI KanneoTAenm-
TeSbHbIE MNACTUHLI U3 HepXasetolel cTanu. OHW NponyckaioT B
abcopbep TONLKO Napbl XafiareHTa, yaepxueas kanmm XuakocTu B
ucnapurene.

e B ucnaputene u abcopbepe NPUMEHSIOTCS MMafkue BLICOKOIPdeK-
TUBHbIE TPYObI, U3rOTOBNEHHBIE U3 PACKUCIEHHON MEW C HU3KUM
coaepxaHuem docdopa. 13 Takon Meay yaaneH KMcnopog, a conep-
xaHve docdopa B Hein cocTansieT meHee 0,005 yacTei Ha MUMANOH.
MMpw copepxaHnm docodopa soiwe 0,005 yacTein Ha MUNAMOH B Mea-
Hblx Tpy6ax abCOPBLUMOHHBIX MALLMH BO3MOXHA KOPPO3ust Nof, Ha-
MPSXKEHNEM, T.€. BO3HUKHOBEHWE NOJ, BO3AECTBMEM COMM (Hampu-
mep, LiBr) MUKPOCKOMMHECKMX TPELLMH HA MEX3EPEHHOM rpaHiLe Ha
HapyXHO NoBEpXHOCTH TPYO.

® Bce Tpybbl HAAEXHO pasBanbLoBaHbl B TPYOHbIX peLueTkax. KoHCT-

pyKuus 0BecreymBaeT Nerkuii [OCTyN 1 BOAMOXHOCTb 3aMeHbl Kax-

101 TPYObI CO CTOPOHBI /000 13 KPBILLEK.

TpyBHblE PELIETKY U3 YINEPOAMNCTON CTanu.

CbemHble kpbilLky abcopbepa v UcnapuTenst U3roTOBNEHSI U3 yrie-

poaucToi cTann, obecneynBaioT Nerkuid LOCTyn K nyykam Tpyb u

CHabXeHbl GOKOBLIMM (DNAHLEBLIMW MMAPABNNYECKAMU COBAUHEHU-

aMu. Kpbilwky abcopOepa HaBeLunBatoTCs Ha NeTu.

® Ha KkpblLLKax MMEIOTCS ra30BbIMyCKHbIE U APEHaXHbIE naTpybku ¢
3arnyLKamm.
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MAIN FEATURES

e Double shell design: upper shell (including the con-

denser and the low temperature generator) and lower
shell (including the evaporator and the absorber). Beside
the upper section there is the high temperature genera-
tor.
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, high
temperature generator, solution heat exchangers, solu-
tion and refrigerant canned pumps, vacuum pump and
purge assembly.

e PLC based control panel.

e LiBr solution, refrigerant, corrosion inhibitor and octyl
alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and the

absorber sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

e Split type evaporator divided in two parts with absorber
in the middle.

e Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.

e Plain DLP (Deoxidized Low Phosphorous) copper tubes
in the absorber and the evaporator. In DLP copper the
oxygen is removed and the phosphorous content is less
than 0,005 ppm. The presence of phosphorous greater
than 0,005 ppm in tubes of absorption machines results
in "Stress Corrosion Cracking". Ata microscopic level, the
stress corrosion cracking takes place at the grain bounda-
ries by the attack of a salt (e.g. LiBr) on the grain boundary.

e All tubes fitted in the respective tube sheets duly ex-
panded for the tight fit. All tubes are individually replace-
able from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle, provided with side and flanged
nozzles. Absorber headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.
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BEPXHUI BNOK

BepxHuit 6110k COCTOUT M3 KOHAEHCATOPA U HU3KOTEMMEPATYPHOO re-

Hepatopa, KOTopble NpeacTaBnsioT coboit KoXyXOTpyBHbIE Tennooo-

MEHHIKM, PasMELLEHHbIE B OBLLEM KOPMYCe 13 YINEPOANCTON CTanm.

e Mexay KOHOEHCATOPOM M HIU3KOTEMMEPATYPHbIM FeHepaTopoM Yc-
TAHOBNEHbI KANNeoTAENNTENbHbIE MNACTUHLI U3 HEPXABEIOLLEN CTa-
. OHM NPOMYCKAKOT B KOHAEHCATOP TOMLKO Maphbl XfajareHTa u
YOEPXMBAIOT Kannn pacTBopa B reHepaTope, NpensTCTeys Nnosisne-
HWIO MPUMECK PACcTBOPA B X1aJareHTe.

® B KOHAEHCATOPE NPUMEHSIOTCS rNaaKne BbICOKOIDMEKTMBHBIE TOH-
KOCTEHHbIE TPYObl, M3rOTOBNEHHBIE U3 PACKVUCIEHHON ME C HU3KUM
conepxaHuem docdopa.

® Bce TpyObl HALEXHO PasBasbLiOBaHbl B TPYOHBIX peLueTkax. KoHCT-
pykumst 0BecneynBaeT nerkuid JOCTYN 1 BO3MOXHOCTb 3aMeHbI Kax-
[0/ TPYObl CO CTOPOHBI /1000 13 KPbILLEK.

e TpyGHble peLeTky U3 YraepoancToi CTanu.

® CbemHble KPbILLKW BLICOKOTEMMEPATYPHOIO rEHEPATOPa U KOHAEH-
caTopa M3roTOBMEHbI M3 YTNEPOLAMCTON CTanu, 0BecneynBaioT ner-
KuiA JOCTyn K Mydkam Tpy6 1 CHabXeHbl pRaHLEBbIMU MAPABINYEC-
kUMK coeamHeHnsMm. Kpbllk KOHAEHCATOPA HABELUMBAKOTCS HA
neTnu.

e Ha KpbllLKax MMEIOTCS ra30BbINYCKHBIE U APEHAXHbIE NaTpybkn C
3arnyLwKamu.

® TpyGbl HU3KOTEMMEPATYPHOrO U BLICOKOTEMMEPATYPHOrO reHeparo-
POB BbIMNOMHEHbI NPAMBIMYA L5 0BNEMYEHNS TEXHUYECKOTO 06CTYXM-
BaHWS.

® B reHepatope NpUMeHsioTcs TpyObl 13 HepxaBetoLLeli cTanm SS-430
Ti (cTabunmanpoBaHHON TUTAHOM). [nsi yMEHbLLEHWS! TEPMUYECKOrO
HanpsKEHs B 31EMEHTAX KOHCTPYKLMW KOPMYC W TPyObl reHepatopa
U3rOTOBNEHBI U3 MAPOK CTaM, UMEIOLLX MPUON3UTENBHO OAMHAKO-
Bble KO3POULMEHTLI TEMNOBOTO PACLUMPEHUS. 3TO MO3BONSET UC-
nonbL30BaTh NpsMble TPYOL BMeCTO U-06pasHbix Tpyd mm Tpyb ¢
KOMMEHCATOPOM HaNPSHKEHNIA.

C Kax[I0l1 CTOPOHbI arperata UMeIoTCst MOHTaXHbIe MPOYLLUUHBI.
HunskoTeMnepaTypHbIi U BbICOKOTEMNEPATYPHbIA TENIO0OMEHHIKM
pacTBOPOB NpeaHa3HayeHs! ANsi NOBbILLIEHNS 3GMEKTMBHOCTI XON0-
JMNBHOMO LMKNA 1 06ECneYmBaIoT MakCUMabHYIO UHTEHCUBHOCTb
TENNOOOMEHA NP MUHUMANBLHOM TMAPABAMYECKOM COMPOTUBNE-
HiM. OHK NPeAcTaBnaoT coboi CBApHBIE KOXYXOTPYOHbIE TENN006-
MEHHUKI: HU3KOTEMMEPATYPHBIA - CO CIMPaIbHBIMA MEAHBIMIA TRY-
Gamu, BLICOKOTEMMEPATYPHBIV — C MEAHOHVKENEBLIMU TpyBamu.
® B kopnyce XonoaubHOM MaLLMHb B 30Hax 1cnapuTens, abcopbepa n
BbICOKOTEMNEPATYPHOr0 FEHEPaTopa UMEIOTCS CMOTPOBLIE CTEKNA.
OHM MCNONL3YIOTCS 1S CNEXEHNS 33 YPOBHSMM XafiareHTa v pa-
CTBOpA 11 00ECNEeYMBaIOT NPOCTON M YAOOHKIA CNOCOO KOHTPONS pa-
6OTbI XONOAMBLHOK MaLLUHBI.
© B0k yaaneHus HEKOHLEHCUPYHOLLMXCS ra30B NPeHA3HAYeH Ans He-
MPEpPLIBHOTO aBTOMATWUYECKOrO YAaneHns: HEKOHAEHCUPYIOLLMXCS
ra3oB W3 BHYTPEHHMX MONOCTEN XONOAMBHOM MALLMHBI 1 HAaKanMBa-
HUS X B CriEUManbHO NpesHa3HayeHHoM anis atoro Bake. bnok pas-
[ieNeH Ha [1Be 4aCTu: NePBYI0 Kamepy, B KOTOPYIO MOCTYMaOT HEKOH-
JEHCUPYIOLLMECS radbl U3 CUCTEMBI, 1 BTOPYIO Kamepy, KoTopast cry-
XUT ANs ux XpaHerus. Mo natpybky, NOACOEAMHEHHOMY K JINHUN
HarHeTaHusi Hacoca abcopbeHTa, B NepByio kamepy noaaeTcst nog,
[niaBneHrem HebombLLIOe KONM4eCTBO pacTeopa. KoHel, natpybka cy-
XaEeTCs AN CO3LAHNS MHXEKLMOHHOTO 3 deKTa: BOKPYr BbIXOAHOMO
OTBEPCTWSI BO3HWKAET 30Ha MOHWXEHHOTO AABAEHMS. A MOCKOJbKY
kamepa CoeaMHEHa C OCHOBHBIM KOXYXOM MaLLVHBI, radbl U3 CUCTEMbI
BCAChIBAIOTCS B GNIOK YAANEHUs HEKOHAEHCUPYIOLLMXCS ra30B 1 YHO-
CSTCA CTPYeit pacTBopa Ha AHO kamepbl. a3kl BLICBOOOXAAIOTCS B
Bake-HaKonuTeNe U XPaHSTCS B HEM A0 BKIKOYEHISt BAKyyMHOIO HAco-
ca. Takoi HacoC SBNSIETCSH CTaHLAPTHOM NPUHALNEXHOCTLIO BCEX
2bCOPOLIMOHHBIX XONOANBHBIX MALLIVH.
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UPPER SHELL

The upper shell assembly houses the condenser and the
low temperature generator sections. They are shell and
tube type heat exchangers, housed in a common fabricated
carbon steel shell.

» Stainless steel eliminator plates between the condenser
and the low temperature generator, in order to permit
only to the refrigerant vapors to flow to the condenser,
retaining solution drops in the generator, thus reducing
the chance for the solution to contaminate the pure
refrigerant.

Plain DLP (Deoxidized Low Phosphorous) copper tubes
in the condenser.

All tubes fitted in the respective tube sheets duly ex-
panded for the tight fit. All tubes are individually replace-
able from either end of the chiller.

Carbon steel tube sheets.

Carbon steel high temperature generator headers fully
removable at either side of the machine, for an easy
access to the tube bundle, provided with flanged nozzles.
Carbon steel hinged type condenser headers fully re-
movable at either side of the machine provided with side
and flanged nozzles, for an easy access to the tube
bundle.

e Plugged vents and drain connections provided for the
water boxes.

Straight tubes in low and high temperature generators for
easy maintenance.

Stainless steel tubes SS-430 Ti (titanium stabilized) for
the generators tubes. The coefficient of expansion of the
different steel types of which the generator tubes and the
shell are made, is approximately the same hence avoid-
ing dangerous thermal stress between the different parts
of the machine. This allows to use straight tubes instead
of U-tubes or floating tube support.

Lifting lugs provided on each side of the machine.

Low and high temperature heat exchangers to increase
cycle efficiency, of shell and tube type welded construc-
tion, designed for the maximum heat exchange with the
minimum pressure loss. The low temperature heat ex-
changer tubes are spiral copper made while the high
temperature heat exchanger tubes are cupro-nickel made.
Sight glasses respectively on the evaporator, the absorber
and the high temperature generator shells. These glasses
are used to monitor the refrigerant and the solution levels
in the evaporator, absorber and generator for an easy and
user friendly operation since through them it is possible to
monitor the correct working of the machine.

e Purge assembly which is able to continuously and auto-
matically remove non condensable gases from the inside
of the machine, storing them into the storage tank. This
one is divided in two parts: a first chamber where gases
coming from the inside of the machine enter, and a
second chamber that is the real storage tank. A small
pipe connected to the solution pump discharge sends a
small quantity of solution in the first chamber. The dis-
charge of this liquid is pinched to create a jet effect. Due
to this jet effect the area surrounding the pipe connection
has negative pressure. Since this chamber is connected
to the main shell of the machine, gases are sucked from
the machine inside and sent to the purge device. Once
the gases are inside, they are taken to the bottom of the
chamber by the solution spray and they are then re-
leased in the storage tank. Here they are kept until the
purge pump is not activated. This pump is a standard
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["a3bl JOMKHBI ObITb YAaneHsl M3 Gaka-HakonuTens 40 TOro, Kak aas-
neHne B 6ake nogHumeTcs 10 6,7 kIMa. bnok ynaneHns HekoHagHCH-
PYIOLLMXCA ra30B OCHALLEH KNanaHoM 415 NpefoTBpaLLEeHns nonaga-
HWSl BO3A4yXa B CMCTEMYy B Clyyae nepeboeB 3NneKTponuTaHus BO
BpeMsi paboThl BakyyMHOrO Hacoca.

feature of all the machines.

The storage tank has to be evacuated before that the
internal pressure raises above 6,7 kPa. The purge device
is provided with a valve to avoid the air entering the
machine in case of power failure during the pump opera-
tion.

A - Ucnaputenb

B - A6cop6ep

C - JIuHns HarHeTaHus Hacoca abcopbeHTa
D - KnanaH 1

E - Knanax 2

F - Knanan 3

G - MaHomeTp

H — BakyymHbIli Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump

IOTMTMTOT™

o JIns nepexaykun xnapareHta u abcopOeHTa NPUMEHSIIOTCS repMeTy-
Hble CaMOCMa3bIBAIOLLIECS HACOChI, NMONHOCTBLIO, BKIIKOYAs SNEKTPO-
MOHTaX, cobpaHHble Ha 3aBOAe-M3roToBuTeNe. Ha Bcex Hacocax
MMEEeTCsl CUCTEMA KOHTPOMSI COCTOSIHUSI MOALIMMHUKOB. 9neKTpo-
[BUraTenn HaCcoCOB OCHALLEHbI YCTPOMCTBAMI TOKOBOM 3aLLNTHI.
Hacoc abcopbeHTa Takke 000pyaoBaH TEPMOPENe, BbIKMOYAIOLLIM
JByratenb NPy Neperpese CTatopa. Ha nuHusax BcackbiBaHms U HarHe-
TaHWsl HAaCOCOB YCTAHOBNEHbI 3aNOPHbIE KNamaHbl, NO3BONSIOLLE
[EMOHTIPOBAaTb HacOChl NPV MPOBEAEHUM PEMOHTA 1 TEXOBCNYXM-
BaHMs Be3 HapyLLeHWsl Bakyyma B C1CTEME.

o CoefuHuTenbHble Tpy6onpoBoabl. Cekuyn XONoAUIbHON MalLMHbI
COEAMHEHbI Mexay CO00 CTanbHbIMU LeNbHOTSHYTLIMU Tpy6amu
COOTBETCTBYIOLLMX AMAMETPOB. TPyBONPOBOAbI MEIOT CBapHBIE CO-
e[yHeHs 1 060pyaoBaHbl HeOOX0aUMON apMaTypoit. KayecTBeHHO
cBapeHHble TPYOGONpoBOabl, coeanHsioLe abcopbep M KoHAeHca-
TOP, SBNSIOTCS CTaHAAPTHOM 0COBEHHOCTBIO KOHCTPYKLMM [aHHbIX
MaLLMH,

e XonogunbHas MalumHa 060pyLOBaHa aBTOMATUYECKON CUCTEMON
3almMThl OT KpucTanamsaumn. KoHTponnep MawlmHbl NOCTOSIHHO
paccunTbiBaeT HaKTUYECKYI0 KOHLEHTPALMIO pacTBOpa ¥ CPaBHU-
BAET ee C PaCHETHbIM KPUTUYECKIM 3HaYeHneM. Ecnn kputudeckas
KOHLLEHTPaLMS NPeBbILLaeT GakTnieckylo MeHee yem Ha 1 %, cuc-
Tema ynpaBieHus MOCTENEHHO 3aKPbIBAET KanaH perynupoBaHms
nojayu ropsiyeit Boabl 40 BOCCTAHOBNEHUS HOPMAbHOW KOHLIEHT-
paumm pacTeopa. ECnm KOHUEHTpaLms He HOpMaM3yeTcs, TO kna-
naH NOMHOCTLIO 3aKpbiBaeTcs. peayCcMOTPEHb Takke apyrue
CPeacTBa 3aLliWTbl, OCTAHABNMBAIOLLME MALLMHY B Cly4ae OnacHoC-
TM KpUCTanIn3aumm.
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e Refrigerant and solution pumps, canned, self lubricating,

factory mounted and wired. All the pumps are provided
with TRG bearing monitoring system for monitoring the
consumption of the bearings. The canned motor pumps
are provided with both over-current and high tempera-
ture protection safeties to prevent the motors from burn-
out. The solution pump is also provided with a thermal
cutout that stops the pump if the temperature of the stator
is too high. The pumps are also provided with isolating
valves at their suction and discharge ends to ease their
removal for maintenance without breaking the vacuum
inside the chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallisation line protecting the machine from
crystallisation during operation. The machine PLC is
provided with a software that continuously calculates the
actual value of the solution concentration and compares
it with the calculated critical value. If this one exceeds the
actual value for less than 1%, the PLC closes the hot
water control valve until the concentration value be-
comes normal. If this doesn't happen the PLC will close
completely the valve. Further to this there are lot of other
safeties that stop the machine whenever critical condi
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Ecnm Kpuctannmsauus Bce Xe NponcxoanT, OHa Ha4YMHaAETCS B KOH-
LIEHTPUPOBAHHOM PACTBOPE HA BbIXOAE M3 TennoobMeHHVKa, rae
KOHUEHTpauusa camas BbiCOKasa, a Temnepartypa — camasd Hh3Kas.
Kpuctanmsaums MOXET NPUBECTM K YaCTUYHOW 3aKyropKe MHMK,
YTO NOBJIEYET CHMXEHME NoJadi KOHLEHTPUPOBAHHOIO pacTBopa U3
reHeparopa. [ns 3awmtbl OT KpUCTanm3aumm B CUCTeMe Npegyc-
MOTpeHa nHus nepenvea abcopbeHTa, BbiNONHeHHas B Buae U-
00pasHoii 06BoAHON TPYOLI, COeaMHSIOLLEN reHepaTop ¢ abcopbe-
POM, MUHYS! TeNNooOMEHHYK. B cryyae 3aKyropku ypoBeHb KOHLIEH-
TPMPOBaHHOrO PAcTBOPa B reHePaTope MOBLILLAETCS], U PACTBOP Ha-
YMHaeT nepeTekatb No 06BoaHoI TPyOe B abcopbep. Mepenvs rops-
4ero KOHLIEHTPMPOBAHHOTO pacTBopa U3 reHepatopa B abcopbep
BbI3bIBAET Pa30rpeB cnaboro pacteopa B abcopbepe. Mpotekas ye-
pes TennooBMeHHMK, MOAOrPETLIA cnabbiii PAaCTBOP MOBLILIAET TEM-
nepaTypy KOHLEHTPMPOBAHHOMO pacTBopa. brarogaps aTomy kpuc-
Tannbl PACTBOPAOTCA, U BOCCTAaHaBNNBAETCA HOPMaJIbHOE TEYEHNE
pacTtBopa LiBr yepes TennoobMeHHuK.

tions leading to crystallisation are detected. Anyway, if
crystallisation will occur, it should start inside the concen-
trated solution at the outlet of the low temperature heat
exchanger, where the concentration is higher and the
temperature is lower. Here crystallisation would cause a
partial blockage of this line that would reduce the outflow
of the concentrated solution from the low temperature
generator. For the automatic decrystallization an U-tube
is provided connecting the generator to the absorber,
bypassing the heat exchanger. The accumulation of the
concentrated solution in the low temperature generator
causes the solution level to rise. The overflow of the hot
concentrated solution from the generator to the absorber
warms up the weak solution. This heated weak solution
warms up the crystallised solution on the opposite side of
the heat exchanger. Thus the crystals melt enabling the
normal flow of LiBr solution through the heat exchanger.

A - HuskoTemMnepaTypHbIn reHepaTop

B - KoHpeHcatop

C - A6copbep

D - JluHns nepenvea abcopbeHTa

E - Hacoc abcopbeHTa

F — HuskotemnepartypHblii TeNN100OMEHHUK PAaCTBOPOB
G - BeposiTHasa 30Ha Hayana KpucTanamaaumm

Low temperature generator
Condenser

Absorber

Overflow line

Solution pump

Low temperature heat exchanger
Possible crystallization starting point

OTMTMTOT>

® PacnpenennTenbHble Tapenky ¢ rpaBuUTaLMOHHON NoJayen npea-
Ha3HayeHbl AN PABHOMEPHOrO OPOLLEHMS XNamareHToM 1 abeop-
OEHTOM COOTBETCTBYHOLLMX My4KOB TPYO. PacnpenenutenbHble Ta-
PeNKM NpeacTaBnstoT co0oi NepdopHPOBaHHbIE CTaslbHbIE NacTh-
Hbl, OTBEPCTMS B KOTOPbIX PACTONOXEHbI TOYHO Haf, Mydkamm Tpyo no
BCel ux a/inHe. PacnpenenutenbHble Tapenku obecneyvsaiot bonee
BbICOKYIO Ha[IeXXHOCTb U A0NMOBEYHOCTb MaLLMHbI MO CPABHEHWIO C
pacnbinMTENbHBIMIU GOPCYHKAMI, NMOCKONBKY UCKIIOHAETCs 3p03ust
(HOPCYHOK 11 HApYLLEHWE PAaBHOMEPHOCTM OPOLLEHMS! MPY KX 3aCope-
HIW. MIcnonb30BaHmMe rpaBUTaLIMOHHOI Nofayn TpebyeT TILATENbHO-
ro coboAeHMs ykasaHHbIX [OMYCKOB MO FOPU30HTANN MPK MOHTaXE
XONOAWBHOW MaLLWHBI,

e HenpepblBHOE NaBHOE PErynMpoBaHME XONOAONPON3BOANTENBHO-
ctn ot 10 go 100 % no Temnepatype OXnaxaaemoi BOAb! Ha BLIXOAE
113 XONOAMNBHOM MaLUMHbI. Pacxom oxnaxaaeMon Boabl Yepes Xono-
ZIWIbHYIO MaLLIMHY NOAAEPXKMBAETCS MOCTOSHHBIM, NO3TOMY X000~
MPOM3BOANTENBHOCTb MPOMNOPLIMOHA/bHA PA3HOCTY TeMMepaTyp Ox-
NaxaaeMolt BOAbI HA BXOAE W Ha BbIXOe.
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Gravity feed trays composed by a series of steel drilled
trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
length of the tube bundles themselves. This gravity feed
arrangement enhances high degree reliability in opera-
tion and longer machine life by eliminating the erosion of
the spraying nozzles and the disruption of flow due to the
clogging of the nozzles with impurities. Since this is a
gravity system, it is extremely important to respect toler-
ances on the planarity of the machine at the moment of
installation.

Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

KonebaHus Harpy3ki Bbi3bIBAIOT MOBLILLIEHNE WIW MOHWKEHUE TEM-
nepaTypbl OXTaXAaeMON BOAbI Ha BXOAE, a, CNeAO0BaTeNbHO, U Ha
BbIXOAE W3 XONOAWLHOM MaLUMHbI. [TporpaMMUpYeMbIil NOMYECKIIA
KOHTPOANEP MPUHAMAET CUrHAN OT AATYMKa BbIXOAHON TEMNEpaTypsl
OX/TKIAEMOI BOLbI M reHepupyeT curHan Toka 4 — 20 MA, KOTOpbIi
MOCTYNAeT Ha 3AneKTpo-nHeBmartyeckuin (E/P) npeobpasosates,
0TKy[a cxatbiii Bo3ayx nop, aasneHnem 20 — 100 kMa nopaetcs Ha
MPUBOL, PEryanpytoLLEro knanaHa. Mpy NoBbILLIEHN HArpy3Ku knana
OTKPbIBAETCS, @ MPW MOHVXXEHWN — 3aKPbIBAETCS.

s namepenns Temnepatypbl npumersetcs aatuvk PT-100. C no-
BbILLEHVEM TEMMEPATYPLI €10 CONPOTUBIEHME BO3PACTAET, a C MOHM-
XEHneM — yObiBaeT. ECim mprMeHseTcs perynmpyioLmii knanaH ¢
3NEKTPONPYBOLOM, MPUHLMN LENCTBIS YCTPOWCTBA HE MEHSETCS:
anekTpuyeckuid curdan 4 - 20 MA nogaeTcs HeNoOCPEeACTBEHHO Ha
3MEKTPONPUBOA, KanaHa.

e [1ns 3alWmThl OT KOPPO3UK B PacTBOP J0DABNSAETCS HETOKCWYHBIN
MHrBKTOP. B BonblUMHCTBE aBCOPBLIMOHHBIX XONOAUNBHBIX MaLLVH
MEepPBOro NOKOEHNS B KAYECTBE MHMMOUTOPOB MPUMEHSIUCH HUT-
pat unm Xxpomar nutrs. Ho HATpaT AuTKS Npu BLICOKO Temnepary-
pe CBA3bIBAET BOMY, @ XPOMAT JMTUS TOKCWMYEH. B X0noaunbHbIX
matumHax Thermofrigo B kauecTBe MHrMBUTOPA KOPPO3NM MCMOb-
3yeTcs MonmbaaT NuTKS, KOTOPbIA 061aaaeT OTANYHBIM 3aLLUUTHbI-
MU CBOCTBAMM, HE CBS3bIBAET BOAY MPY BbICOKOW TEMNEpaType
HE TOKCWYEH.

® Mexay ncnaputenem 1 abcopObepoM YCTaHOBNEH NEPenyCcKHOM Kna-
naH, NpeaHa3HauYeHHbIN Ans pereHepaumn xnagareHTa. B napax xna-
JareHTa, 00pa3ytoLLMXCs B reHepaTope, COLEePXaTcs kanim pacTeo-
pa. /1 xoTsi OHW yNaBAMBAIOTCS KAanNeoTAenMTeNeM, HeBoMbLLOE KO-
4eCTBO PaCTBOpA BCErAA MPWCYTCTBYET B XNIafareHTe 1 NonajaeT B
koHaeHcaTop. C yBeNMYEHNEM KONMYECTBA PACTBOPA B X1aAareHTe
XOMOAO0MPOU3BOAUTENBHOCTD MaLLMHBI MEAJIEHHO, HO HEMPEPBLIBHO
napgaet. 910 CBA3AHO C TeM, 4To pacTeop LiBr cHuxaet apdekTus-
HOCTb NEPEHOCa Tenna Npy UCnapeHnm xnagareHTa. Moatomy knana
pereHepaLymmn xnafareHTa NeproLNyecku oTkpbiBaeTcs ans copoca
xnagareHTa B abcopoep.

e XonoamnbHas MalLMHa OCHallleHa pa3pbiBHON MemOpaHoii, pacrno-
JIOKEHHOW Ha Kopryce reHepatopa. Ecnu faBnexve B reHeparope
nopHumMaetcs Boiwe 180 kMMa, To MemBpaHa pa3pbiBaeTcs, U AaBne-
HWe napaer.

OKPACKA

XonoaunbHble MaLLUHBI NOKPbITHI NONMYPETAHOBOM Kpackon. lNepen,
OKPACKO¥ NOBEPXHOCTM OYULLAKOTCS W BbICYLLMBAIOTCS.
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the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to an E/P converter where
it is converted into a 20 to 100 kPa pneumatic signal for
the hot water control valve positioner, which then posi-
tions the valve as required. As the load starts increasing,
the control valve starts opening and closes as the load
decreases.

The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

In case of an electrical valve supply, the working principle
still remains the same. The 4-20 mA electric signal is
directly sent to the electric positioner of the valve.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as the
corrosion inhibitor. But the nitrate desiccates at high
temperatures while the chromate is toxic. Thermofrigo
machines use lithium molybdate as corrosion inhibitor,
since it has excellent corrosion inhibitor properties, it
doesn't desiccate at high temperatures and it is not toxic.

e Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in evaporator, the LiBr solution is not effective in the
heat transfer process and so the capacity will be re-
duced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND
SPECIFICATIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.
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YCTPOWCTBA YMNPABJIEHUS U 3ALLMUTDI

OCHOBHbIE OCOBEHHOCTU

ABCOPOLMOHHbIE XONOAMbHBIE MaLLMHBI Thermofrigo ocHalLEeHbI cuc-

TEMOW YNPABNEHUS Ha OCHOBE MPOrpPaMMMPYEMOro IOMM4EeCKoro Npo-

LLeccopa, BbIMNOHEHHOM MO HOBELWIMM TexHonorusM. Cuctema ynpas-

neHus 06ecneymBaeT 6e30MacHy0 M AKOHOMUYHYIO SKCMTyaTaumio, ae-

nasi NPOAYKUMIO BbICOKOIhDEKTUBHON, HALEXHOI 1 YAOBHOI B ynpas-

NeHNN,

YCTpoiicTBa ynpasneHns pa3MeLLIEHbl B MPOYHOM MblNEBAATrOHENPOHN-

LIAEMOM KOpryce CO CTeneHbto 3aLmThl IP-42, M3roToBNeHHOM W3 nC-

TOBOrO METaNNA U YCTAHOBNEHHOM Ha XONOAMLHOM MaLLMHe. MaHenb

YNpaBNeHNs BKITKOYAET B 69 CNeaytoLLMe KOMMOHEHTI 1 BbIMOMHSIET

cnepyiowme GyHKLmm,

© BBOHON aBTOMATWYECKWIA BLIKIIOYATENL ANS 3aLLUMTLI SIEKTPUYEC-

KuX Lienew.

KnemmHast konoaka st MOLKIKOHEHIS! CUIOBBIX 1 YPABNSIOLLX LIEMEN.

MporpaMmuypyembiid OrM4eCKUin MUKPOMPOLLECCOPHBIA KOHTPOS-

nep, KOTOpbIi 06eCneynBaeT 3aiaHHYI0 NIOrVKY BbINOJHEHNS Onepa-

LMiA, 3alumMTy 0BOPYAOBAHUS 1 PEryNMPOBaHME XOOLONPON3BOAM-

TensHocTn no MAZ-3akoHy.

® 4-X CTPOYHbIN (20 CUMBOMIOB B KaX0I CTPOKE) rpadnyeckuii aucniei.

Pa3BsasbiBatoLLmii TpaHCcHOpPMATOp NUTaHUS Lieneit ynpasneHus

ABTOMATUYECKMM BBIKIIOYATENEM.

© KOHTpOMb YPOBHS X/TafareHTa B MCnapuTene 1 BeicOKOTEMMepaTyp-
HOM FEHEpPaTope C NOMOLLbIO ANEKTPOLOB.

® ABTOMATWUYECKME BbIKNIOYATENN, PA3bEMbI U PENE MaKCUMaNbHOrO

TOKa A4/191 KaXA0ro aneKTpoaBuraTens Hacoca.

3alumTa 0T neperpesa anekTpoaBuratens Hacoca abcopOeHTa.

B3anmHasi GNOKMPOBKA NPY OTKIKOHEHNM HACOCOB OXNTaKAAEMO 1

OXNX[AloLLEN BOAbI.

® /I3MepeHmre 1 MHaMKaLWS TeMnepaTypbi:

- BbIXOZHON TEMMEPaTypbl OXIAXAAEMON BOAbI,

- BXO[HOWN TemnepaTypbl OXIaXAAEMON BOAbI,

- Temneparypbl B BLICOKOTEMMNEPATYPHOM FEHEPATOPE,

- TemnepaTypsl NapoB X1afareHTa B BoICOKOTEMMEPATYPHOM reHe-
patope,

- Temneparypbl KOHLEHTPUPOBAHHOrO PacTBOpa,

- Temnepartypbl cnaboro pacTeopa.

e 3awyma OT 3aMOPaXMBaHNS (BCTPOEHHOE B KOHTPOMNEP YCTPOWCTBO
CUHa/IN3aLMM O 3aMOPXVBaHWK, Pene 3aLLyTh OT 3aMOPaXMBaHMS,
pene GIOKMPOBKY HACOCA XNazareHTa Mo HU3KOW TeMnepatype, pene
pacxoga v anddepeHumansHoe pene AaBNeHns OXNaxaaeMon Boab!).

e 3awuTa OT KpucTanamM3aLn (pene HU3KON BXOZHOW Temnepartypbl
OXNXIAIOLLIEN BOABI, 3aLLMTa OT BbICOKON TEMMEPATYPbI 11 BbICOKOrO
[ABNEHNS B rEHEpaTope, MMKPOMPOLLECCOpHas cucTema ynpasne-
HWS KnamaHoM Nofaym ropsyeit BoAsl UM napa no Temnepatype B
reHepaTope, MUKPOMPOLIECCOpHast CUCTEMA PEryMPOBAHNS KOH-
LIeHTpaumm pacTeopa).

o ABapwiiHas curHan3aumst NOCPELCTBOM 3yMMeEpa U MHAMKALMM CO-
0OLLEHNIA Ha NaHENM yrpaBeHws.

e Peructpauyst paboyrx napameTpoB 3a NocieaHue 7 CyToK C MHTepBa-
noM 1 4ac, a Takxe LUECTM MOCNENHIX aBapUIHBIX CUTHANOB AN 0bner-
YEHWS AMArHOCTUKM 1 @Hanm3a paboTbl B aBAPUIAHBIX CUTYaLMSX.

e HacTpoiika 4acToTbl perncTpaummn paboumx napameTpoB 1 yBenmye-
HWsl YacTOThI perucTpaLwm nocne cpabatbiBaHyis aBapuitHON cUrHa-
nmn3aumm.

® B03MOXHOCTb OTOBPAXEHWS HA AMCIIeE UK pacreyaTkm Bcex 3ape-
TMCTPMPOBAHHBIX PaBoyMx NapameTpoB U aBAPMIAHBIX CUrHANOB
(NPVHTEP B KOMM/IEKT NOCTABKW HE BXOAMT).

® /Haukaums paboyero COCTOSHUS XONOAMNBHOM MaLLMHBI.

JcTaHUMoHHoe oToBpaxeHe NapaMeTpoB W yrpasseHre paboToi

XONOAUALHON MaLLIMHbI MPW MOMOLLY NOACOEANHEHHOTO MHTEPdEViCa.

o JINCTaHLMOHHOE 3adaHue Temnepatypbl OXAaXaaeMon Bogsl npu
MOMOLLM BHELLHEro anekTpuyeckoro curdana (4 - 20 MAunn 0 - 10 B
NOCTOSIHHOO TOKA, JONOAHUTENBHAA QYHKLYS).
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Level electrodes for refrigerant and solution level moni-
toring in the evaporator and in the high temperature
generator.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Motor temperature cut-out for solution pump.

e Interlocks for chilled and cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.

- Cooling water inlet and outlet.

- High temperature generator.

- Refrigerant vapors in high temperature generator.
- Concentrated solution.

- Dilute solution

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallization prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator, high pressure control for generator, hot water
valve PLC control based on generator temperature,
solution concentration control).

e Alarm state annunciation through audio signal and ap-
propriate messages and display on the operator inter-
face terminal.

e Last week data logging facility at a sampling time of one
hour interval and last six alarms logging facility are
provided for better understanding of the behavior of the
unit during alarm conditions and for easy diagnosis.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not in-
cluded).

e Machine status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

* Remote chilled water temperature set pointfacility through
4 to 20mA or 0 to 10 VDC external signal (optional).

* Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.
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CONTROL AND SELF DIAGNOSTIC FUNCTIONS
The control panel has the following functions:

© B03MOXHOCTb CBS3N C cucTeMami yrpaenenns BAS/BMS/DCS no
npotokony PPI, COBMECTVMOMY C BELOMbIMM YAaNeHHbIMV TEpMUHA-
namu gnst wuHbl Modbus.

© B0O3MOXHOCTb MOLKIIOYEHNS MoLema.

GYHKUUU CUCTEMbI YPABJIEHUS U CAMOOWATHOCTUKKU

CwvicTema ynpaBneHnst BLIMONHAET creayioLume GyHKumm:

® JINCTaHUMOHHOE ¥ MECTHOE YNpaBneHne NOCNeLoBaTeNbHOCTLIO
onepauuii XONoANNBLHON MaLUUHBI.

o [I1[-perynmpoBaHie BbIXOAHOW TEMMEPaTypbl OXTaKAEHHOR BOAbI
MOCPEACTBOM M3MEHeHIs pacxofa ropsiyeit Bogwl. Crictema obecre-
YMBAET NOAAEPXKAHME TEMMEPATYPbI OXNAXAEHHOW BOAbI B 33aHHOM
[Mana3oHe, MaBHO M3MEHSIS PacXOf, ropsiyelt BOAbl C NMOMOLLLIO
knanaHa. Mpu 3TOM XONOLONPOU3BOAUTENBHOCTL PEryIMPYETCS B
npegenax o1 10 go 100 % HommHanbHOrO 3HayeHus. Temneparypa
3a[1aeTca NMpu NoMoLLM knaenatypbl. MUHUMaNsLHOE 3afaBaemoe
3HaYeHME TemMNePaTypbl OXTaKAEHHO Boasl coctaenset 4,5 °C.

® Peructpauys Bcex M3MepSeMbIX TEMNEPATYp, CTENEHU OTKPbITUS
YNPaBASIOLLEro knanaHa, AMTeNsHOCT paboThl XON0AMNBHOM Ma-
LUMHBI, KOMIMYECTBA MYCKOB/OCTAHOBOB XOMOAMIBHON MALLUUHBI 1 T.M.

e Hpovkaums pabodero COCTOSIHUS XONMOLAWILHOW MallMHbl CO 3BYKO-
BOI 1 BM3YasibHON aBAPUIHOM CUrHANM3aLwen.

* Bo n3bexaHue onacHoro fns Matepuana Tpyb TeMnepaTypHoro yaa-
pa Mpu Mycke MaLLMHbI CUCTEMA YNPaBNEHUS NMOAAET HA KanaH rops-
yeit Bofbl KOMaHAy (curHan Toka 4-20 MA), koTopas obecnednsaeT
MNaBHOE OTKPBITUE KIANaHa HE3aBMCUMO OT 3a[}aHHOM TEMMepaTyph
(Mpwn ycnoBumm, YTO dakTuyeckas Temnepatypa OXIKAEHHON BOAbI
MpeBbILLAET 3aaaHHyI0). Yepes 10 MuHYT nocne nycka cuctema yn-
paBNeHVs aBTOMaTMYECKN nepeknioyaetcs Ha MNI-perynuposaqune
TemnepaTypbl OXIaXIAEMON BOAbI.

o [ng 3aLLKThI OT YaCTbIX MYCKOB XONOAUNLHOM MaLLMHbI M3-3a koneba-

HWI pacxoda OXNAXAAEMOii BOAbI MPELyCMOTPEHa 2 CekyHaHas 3a-

aepxka cpabatbiBaHns anddepeHUManbHoro pene AaneHus.

BosBpar k HacTpoiikam Mo yMOM4aHuio.

ABTOMaTIYECKAs CUCTEMA 3aLMTBI OT Kpuctannmsaumm. Cuctema

YNPaBNEHNs MOCTOSHHO OMPEAENSIET TEKYLLYIO KOHLEHTPAUMIO pa-

CTBOPA U MPU NPUBAKEHNN €€ K KPUTUIECKOMY 3HAYEHMIO YMEHBLLA-

€T nofayy ropsyelt Boabl, Kaxable 2 MUHYTHI 3aKpbiBasi PErynmpyio-

LwmiA knanaH Ha 20 %. Ecnv B TeYeHme 2 MUHYT KOHLEHTPaLMs HopMa-

J3YETCs, TO aBTOMATUYECKM BKIIOYAETCS peryamposanne no MAL-

3aKOHy. B npoTBHOM Ciyyae knanaH 3akpbiBaetcs ewle Ha 20 % Ha 2

MUHYTHI 1 T.4. ECnv yepes 10 MUHYT KOHLEHTPALMS He HOPMau3yeT-

C$1, BbINOJHAETCS OCTAHOB XONOAMNBHOM MaLUMHbI.
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Remote and local access for sequential operation of the
chiller.

Hot water consumption control by a tight control of the
chilled water outlet temperature accomplished by a mi-
croprocessor PID algorithm. This algorithm allows the
machine to keep the chilled water temperature fluctua-
tions within the set values by continuously modulating
the control valve and allowing to partialize the load from
10% to 100% of the nominal value. Keypad variation of
the set point is possible to get a minimum of 4,5°C outlet
chilled water temperature.

Data acquisition and logging of all the temperatures,
percentage of control valve opening, machine running
hours, etc.

Status indication with audio visual alarm for malfunction.
In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the hot water control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.
Nuisance trip prevention anti chattering timer delays
tripping of chilled water flow switch or differential pres-
sure switch by 2 seconds, in order to avoid dangerous
starts and stops of the machine due to fluctuations in
chilled water flow.

Chilled water reset.

Crystallization control. The PLC continuously checks the
solution concentration and reduces the hot water input by
closing the control valve with 20% steps every 2 minutes
in case the concentration value gets near to the critical
point. After this time, if the concentration becomes nor-
mal, the control is switched back to the PID algorithm. On
the contrary the hot water valve is closed by another 20%
for 2 minutes, and so on until the concentration becomes
normal. If after 10 minutes the concentration has not
reached a safe value, stopping procedure starts.
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OYHKLUN SALLUTDI

CucTema ynpasneHust 06eCneynBaeT cneayioLme GyHKUMM 3aLLmThI:
® 3aluMTa OT TEMMNEPATYPHOro Yaapa;

® 3alMTa OT 3aMOPaXMBAHMS;

® 3almTa OT KpUCTanM3aLmm;

® 3alTa OT KaBuTaumm;

® 3alMTa ANeKTPOABUraTenen.

3awura oT TemnepaTypHoro yaapa

Bo n3bexanne onacHoro g matepuana Tpyb TemMnepaTypHOro yaapa
B TeyeHme nepsbix 10 MUHYT Nocne nmycka, korma Temneparypa B reHe-
paTope O4YeHb HI3Ka, KanaH ropsueli BoLb! N1aBHO OTKPLIBAETCS HE3a-
BMCYMO OT TEMMNEPATYPbI OXIaXAEHHON Boabl. Yepes 10 MuHyT cucte-
Ma ynpaBfeHns aBTOMATUYECKN NEPEKIIOYAETCS Ha PEryN1pOBaHue
TEMNEPATYPbI OXNIKAAEMOI BOAbI.

3awumra oT 3aMopaXuBaHUS

[ins npenoTBpAaLLEHs 3aMOpaXMBaHIsi OXaXaaemoii Bodbl B Tpybax

VcnapuTenst Npy HapyLLeHM HopMasbHbIX YCOBMIA PaBoTbl XON0MNb-

HOI MaLLVHBI NPEMYCMOTPEHbI CreaytoLLye GYHKLMK:

® BhIKIOYEHNE HACOCA X/afareHTa Npu YMEHbLLEHU TeMnepaTypbl
OXNaXEHHOW BOIbI HXE 3aaHHOTO 3HAYEHUS;

® BCTPOEHHas 3alluTa OT 3aMOPaXKMBAHMS;

® TepMopene 3aluThl 0T 3aMOpPaXVBaHus;

® aBTOMaTI4eckas 65I0KMPOBKA HACOCOB OXNaXAaeMOii 1 OXNaxXaat0-
LLieit Bofbl B Cly4ae OCTAHOBA XONOAMBHON MaLLWHBI;

® pene pacxofa oxaxaaeMon Boabl;

e nuddepeHumanbHoe pene AaBNeHNs OXIaxaaeMon Boabl.

3awura ot KpucTanamsaumm

ECnu KOHLEHTPUPOBAHHbI PacTBOP, MOCTYNAOLLMIA N3 HU3KOTEMMEPA-

TYpHOro reHepatopa B abcopbep, CANLLIKOM OXIaXaeH, OH KpUCTaIn-

3yeTCsi B TEMNOOOMEHHMKE PACTBOPOB, HAPYLLIAS HOPMAbHYIO paboTy

XONOAUNBHO MaLMHLL. KpucTannnaaums MOXeT ObiTh Bbi3BaHa Kak

CMLLKOM BbICOKOW (ANS1 AAHHOM TeMNepaTypsl) KOHLEHTpaumen ab-

cop6eHTa, Tak 1 CAILLIKOM HU3KOM (I/151 AAHHOI KOHLLEHTPALWK) TeMne-

paTypoii. B xonoaunsbHON MalLMHE NPeayCMOTPEHDI Crieayiolme dyHK-

LW 3aLWMTLI OT KPUCTaNM3aLMN:

® QBTOMATUYECKOE 3aKPLITVE PErYNMPYIOLLErO KNanaHa npu noBbiLLe-
HWW TEMMNePaTypbl B FEHEPATOPE BbILLE 33AHHOTO 3HAYEHMS;

® OCTaHOB MaLLVHBI MPY NOBLILLEHUM TemnepaTypsl B BTT;

® OCTaHOB MaLLMHbI NPKW MOBbILIEHUN AaBneHus B BTT;

® (OCTaHOB MALLMHbI MPU MOHWKEHWW BXOLHO TEMNEpaTypbl oxiaxaa-
loLLei BoApl.

3awumra Hacoca xy1afareHTa oT KaBuTaumm

Ecnv ypoBeHb xnaaareHTa B 1CmapuTene Ype3MepHO NOHUXAETCS, AaB-
NIEHME BCACbIBAHVS HACOCA X1afareHTa naaaeT HUKE AABNEHWS HaChl-
LLEHMS XnafiareHTa 1 B HACOCEe HaYuMHaeTes kasuTaums. [ng npenoTs-
paLLEeHns YPE3MEPHOIO CHUKEHUS AABNEHNS BCAChIBaHWNS HAacoca He-
00X0AMMO NOAAEPXMBATL YPOBEHb XNAAAreHTa B UCIAPUTENE HE HIDKE
OMnpeaeneHHoro npeaena. [nsg aton Luenu NPUMEHSIOTCS TPX 3NeKTPO-
na (RE1, RE2, RE3) u pene ypoeHs (33RL). 9nexkTpoasl CMOHTUPOBAHbI
B CMeLManbHOM KOpyce, NOMELLEHHOM Ha HUXHEM BIOKE CO CTOPOHSI
ncnaputens. Anektpog RE1 nmeeT HanmMeHbLLYIo AnnHy, a anekTpog RE3
—HaunbonbLuyio. YpoBeHb XnafiareHTa NoLaepXMBaETCs MeX.y SeKT-
popamu RE1 n RE2. RE3 cnyxuTt 06Liwmm anekTponom. Hacoc Bknioya-
eT1ce, Koraa ypoBeHb xnagareHTa nogHumaetcst 4o RE1. Hacoc Bbiknto-
YaeTcs, Korma YpoBeHb onyckaeTcs Hike RE2, v BKIIOYAETCS CHOBA,
TOMBKO KOTAa yPOBEHb ONSTh NoaHMMaeTcs A0 RE1. Koraa yposeHs onyc-
kaeTcs Huxe RE2, HacoC BbIKMO4AETCS C 3aAepXKon 20 CekyHa.
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SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

e Antifreeze protection

* Crystallization protection

 Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the hot water control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator

tubes, the following functions stop the machine if abnormal

conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze.

e Antifreeze thermostat.

e Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

e Chilled water flow switch.

e Chilled water D.P. switch.

Crystallization prevention

If the concentrated solution returning to the absorber from

the low temperature generator is excessively cooled, it

crystallizes in the low temperature heat exchanger and the

operation of the machine is affected. Crystallization occurs

either when the concentration of the solution (for a particu-

lar temperature) goes too high or its temperature (for a

particular concentration) is too low. The following safety

functions prevent the machine from crystallizing:

e Control valve automatic closure when the generator
temperature reaches the critical set-point value.

e Machine safety trip for HTG high temperature

e Machine safety trip for HTG high pressure.

e Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction drops
below the saturation pressure of the refrigerant and the
refrigerant pump starts to cavitate. To ensure the minimum
acceptable suction pressure the level of the refrigerant is
not allowed to fall below a certain level. This is done by
means of three level electrodes RE1, RE2, RE3 and a level
relay, 33RL. The three electrodes are mounted in the
refrigerant level box assembly on the lower shell (evapora-
tor side). RE1 electrode is the smallest in length and RE3
is the longest. The level is maintained between RE1 and
RE2. RE3 acts as a reference electrode. When the level
reaches RE1, the pump starts and when goes below RE2,
the pump stops and restarts only when the level reaches
RET1 again. When the level goes below RE2, a delay of 20
seconds is provided before the pump is switched off.
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PerynupoBaHue ypoBHs aGcopOeHTa B reHepaTope

YpoBeHb abCopOeHTa B reHepaTope He A0MMKeH NPEBbILLATh 3a4aHHbINA
npesen. Tem cambiM peryanpyetcs Konmyecteo abcopbeHTa, oTkaum-
BaeMoro 13 abcopbepa. [nst perynmposaHus ypoBHs abcopbeHTa B re-
HepaTope NpMMEeHSIOTCS Tpu anekTpoga (AE1, AE2, AE3) n pene ypos-
H8 (33RL). AnekTpoabl CMOHTUPOBAHLI B CMELMANLHOM KOPMYCE, MoMe-
LLIEHHOM Ha BbICOKOTEMMEPATYPHOM reHepatope. Anektpon AET nve-
€T HaVMEHBLLYIO A/IHY, @ anekTpor AE3 — HanbonbLLYI0. YPOBEHb Xa-
[JareHTa nogaepxueaetcs Huxe AE1. AE3 cryuT 0BLLM 3neKTPOAOM.
Korza ypoBeHb nogHumaeTcs Boiwe AE1, HAcOC BbIKIOYaeTCs ¢ 5 ce-
KYHOHOI 3a/1epXKOiA W BKIIOYAETCS CHOBA, KOTZa YPOBEHb OMyCKaeTCs
Hike AE2. Takum 06pa3oMm, B reHepaTope NOAAEPXMBAETCS 3aaHHbIA
ypOoBeHb abcopOeHTa.

Sawura anekTpoaBuratenein

® Hacocbl abcopbeHTa 1 xnagareHTa 1 BakyyMHbI HACOC OCHALLLEHb
pene 3alTbl 0T neperpysku.

e Hacoc abcopOeHTa OCHALLEH 3aLLUTHBIM TEPMOpENE.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Level control in generator

The solution level in the HTG is not allowed to rise above
a certain level. This also prevents excess solution from
being pumped out of the absorber sump. This is done by
means of three level electrodes AE1, AE2, AE3 and a level
relay, 33AL. The three electrodes are mounted on the high
temperature generator level box. AE1 is the smallest elec-
trode and AE3 is the longest. The level is to be maintained
below AE1. AE3 acts as the reference electrode. When the
level reaches AE1, the pump stops after a delay of 5
seconds. When the level goes below AE2 the pump re-
starts so as to maintain required level.

Motor protection safeties
e Solution, refrigerant and purge pump overload relay.
e Solution pump thermal cut-out.
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OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIIACKOM S13bIKE C MPUMEHEHNEM EMHNL, M3MepeHIs cuctembl CIA.
CraHpapTHBIA nepeyeHb 0ToOpaxaeMblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

® Temneparypa B BbICOKOTEMMNEPATYPHOM FEHEPaTope;

e Temneparypa cnaboro pacTeopa;

TEMMEePaTypa KOHLEHTPMPOBAHHOMO PacTBOpa;

TEMMepaTypa NapoB XiafareHTa B BbICOKOTEMNEPATYPHOM reHepa-
TOpE;

® CTeneHb OTKPLITIS YNPABASIOLLErO KnanaHa;

MPOLOMKUTENBHOCTL PABOTHI BaKyyMHOIO HacoCa;
MPOLOMKUTENBHOCTL PABOTLI XONOAMNBHON MALUUHBI.

KomaHppl cucTeMbl ynpaeneHus

® BhiGop AMCTAHLMOHHOTO/MECTHOO PEXMMA YNPaBNEHUS XONOAWb-
HOW MaLLVHOM.

® [TycK/OCTaHOB XOMOAMABHOM MaLLVHBI B PEXMME MECTHOIO yripasne-
HuS.

e BLibop aBTOMATUYECKOr0/PyYHOT0 PeXMMa YNpaBneHus HaCOCOM
XnaparexTa.

 Bisito4eHe/BoIKNIOYEHE HACOCA XAJArEHTa B PEXMME PY4HOTO Y-
paBneHus.

® BK/io4YeHME/BLIKIOYEHNE BaKYYMHOMO Hacoca.

® BbiGop aBTOMATMYECKOr0/py4HOTO PEXMMA YMPaBEHUS KianaHoM
n0fa4m ropsyen Bogpl.

o OTKpbITVE/3aKPbITUE KNAnaHa Nofayu ropsueit Boabl B PEXMME pyuy-
HOrO YMPaBneHws.

o KBWTMPOBAHWE aBapUHOro CurHana.

e COpoc aBapuitHOro curHana.

® HacTpoinka MakCUManbHOM CTENEHM OTKPLITVS YNPaBASIOLLEro Kna-
naHa.

WUHpankaums pabo4ero coCTOSHUS XONOAULHON MaLUMHBI

o XonogunbHas MalluHa BKN/OTKI.

® JINCTaHLMOHHbIA/MECTHBIA PEXUM YNPABNEHWNS XONOAMNBHON Ma-
LUMHOVA.

e CpabarbiBaHiie pefie pacxoaa oxiiaxnaeMoin Bofbl.

o CpabatbiBaHue andpdepeHLansHoro pene AaBneHus Oxnaxnaemon
BOAbI.

e CpabatbiBaHue 6A0KMPOBKM HACOCA OXNAXAAEMON BOfbI.

e HencnpaBHOCTb iaT4MKOB TEMMepaTypbl.

e CpabarbiBaHue TEPMOPENE 3aLLUThI OXNaXAAEMON BOALI OT 3aMopa-
XUBAHUS.

© 3anopHbIii KnanaH Ha IMHAM OXNaXIAIOLLE BOAbI OTKPLIT/3aKPbIT.

e Hacoc abcopbeHTa BKIKOUEH/BLIKIOYEH/B @BAPUIAHOM COCTOSHUN.

© ABTOMATUHECKWIA/PYHHON PEXWUM YNPABNEHUS HACOCOM X/afareHTa.

e Hacoc xnaaareHTa BKIO4YEH/BbIKTIOYEH/B aBAPUIAHOM COCTOSIHUM.

© BakyyMHbIi1 HACOC BKJIO4YEH/BBIKIIOYEH/B aBAPUIAHOM COCTOSIHMM.

e CpabarbiBaHiie 3alumTbl Hacoca abcopOeHTa OT Neperpysku.

e CpabarbiBaHie 3alLmThl HACOCA X1afiareHTa OT Neperpysku.

e CpabarbiBaHiie 3aLLuThl OT BbICOKOI TEMMEPATyphl B FeHEPaTope.

e CpabarbiBaHiie 3aLLuThl OT BbICOKOTO ABNEHUS B rEHEpaTope.

e (OCTaHOB XONOAMILHON MaLLMHbI 113-3a BBICOKOW KOHLEHTpaLMW pa-
CcTBOpA.

o CpabarbiBaHyie 3allyTbl OT HI3KOI BXOAHOI TeMnepaTypbl oxaxaa-
foLLiel BOAb!.

e CpabarbiBaHne pene H13KoM TeMnepaTypbl OXIaKLAEMON BOMbI.

e Llukn pa3baeneHns 3anyLieH/0CTaHOBNEH.

e CpabarbiBaHiie pene BI0KMPOBKM MO HU3KOI BbIXOAHOM Temnepary-
pe OXIaKAAOLLE BOABI.

® /Hovkauys ypoBHS XnafiareHTa B ucnapuTerne.
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INFORMATION DISPLAY

Operating information is in English language with SI units.

Standard information shown is:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e High temperature generator temperature.

e Dilute solution temperature.

e Concentrated solution temperature.

e Refrigerant vapors in high temperature generator tem-
perature.

e Percentage (%) of control valve opening.

e Purge pump operating hours.

e Machine operating hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

e Refrigerant pump auto/manual mode.

e Refrigerant pump start/stop in manual.

e Purge pump start/stop.

e Hot water control valve auto/manual mode.
» Hot water control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

Status display

 Chiller ON/OFF.

e Chiller local/remote mode.

e Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

* Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.

e Solution pump on/off/trip.

e Refrigerant pump auto/manual mode.

* Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Solution pump thermal cut-out trip.

e Refrigerant pump overload trip.

e High temperature generator trip.

e Generator high pressure trip.

e Solution high concentration trip (annunciation).
e Low inlet cooling water temperature trip.

e Dilution cycle on/off.

e L-cut function healthy/trip.

e Refrigerant level indication in the evaporator.
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OPTIONAL

CNEUMANBHbIE UCMOJIHEHNSA U
AONOJIHUTEJIbHbIE NMPUHAANEXXHOCTU

e OnepaTuBHbIA KOHTPOMb COCTOSHIS MOALIMMHUKOB SNEKTpOABMraTe-
NEeN repMETUYHBIX HACOCOB MPOU3BOANTCS NOCTOSHHBIM M3MEPEHU-
€M 3a30p0B B NOALLUMMHMKAX METOLOM BUXpeBbix TOKOB (TRG cucTe-
Ma, HE NPUMEHUMA /1S ABUraTENs MOCTOSHHOTO TOKA, BPALLAIOLLEr0
Hacoc abcopbeHTa).

e Ecnv no ycnoeuam akcnnyataLyv He JONyCKatoTCs NMepepbiBbl B pa-
60Te XONOAMALHON MaLLMHBI, MOTYT ObITb YCTAHOBNEHbI PE3EPBHbIE
repMETUYHbIE HACOCHI XNadareHTa u abcopbeHTa.

® B 33BMCMMOCTV OT CBOICTB BOAbI, MPUMEHSIEMOI B XONOAMILHOM
yCTaHoBKe, TpyObl abcopbepa, VcnapuTenst U KoHAeHcaTopa MoryT
ObITb M3rOTOBNEHBI 13 CNEAYIOLLMX MaTEPUaIoB:

- MenHo-Hukenesblid cnnas 90/10;
- MenHo-Hukenesblid crnas 70/30;
- SS316L

- TUTaH.

® BonbLUoii rpaduyeckmin aucnnen ¢ paspeteHnem 320 x 240 Tovex,
Mo3BONSIOLLMIA 0TOBPaXaTh rpadukn 1 paboumii LK XONOAUNBHON
mawmHbl (TP170A).

e CucTema aBTOMATUYECKOrO YAANEHUS HEKOHLEHCUPYIOLLMXCS ra30B
06ecneynBaeT BKIKOYEHME BaKYYMHOrO HAacoca 1 OTKPLITHE COOTBET-
CTBYIOLLWX KNANaHOB ANst YANeHUs HEKOHAEHCHPYIOLLMXCS ra30B U3
6aka-HakonuTens NPy LOCTUXEHWM 3ajaHHOrO AaBneHs B Gake.

e [ocTaBka ABYMS WM TPEMS OTAESbHBIMI BI0Kamit (BEPXHUA 11 HIX-
HWiA GNOKM 1 BLICOKOTEMMNEPATYPHLIA reHepaTop) ang yaobeTea
TPAHCMOPTUPOBKY 1 MOHTaX@, 0COOEHHO NP MOAEPHM3ALMM UMEID-
LLEICS YCTaHOBKM.

® 3aBOACKME MCMbITAHNS HA COOTBETCTBME YCNOBUAIM 3KCTyaTaLm,
MPELIOKEHHBIM 3aKa34MKOM.

® 3-x XO[0BOV PErynupyIoLLMiA KnamnaH ropsyei Bogbl C NEeKTPO- Win
MHEBMONPUBOLOM.

RC GROUP - 159.1.T.ABS.RuEn_02.03

On line bearing monitoring for canned motor pumps
(TRG meter) that lets the user know the health of the
bearing at any given instant by continuously measuring
the bearing clearance through eddy currents.

On line stand by canned motor pumps for the refrigerant
and for the solution, can be offered for very critical
working conditions where no break down time is allowed.
Special tube material for absorber, evaporator and con-
denser tubes based on water quality circulating inside
the tubes. Available materials are:

- Cupro-nickel 90:10

- Cupro-nickel 70:30

- S§316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP 170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.

Two or three pieces shipping (lower and upper shell and
high temperature generator) for convenience of shipping
and rigging, especially for retrofit jobs.

Factory performance test at the conditions specified by
the customer.

Pneumatic hot water 3-way control valve.
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TEXHUHECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJEJ1b MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Oxnaxpaemas Bopa (1) Chilled water (1)

XOnogonrPoOn3BOANT. COOLING CAPACITY kBt 317 377 475 574 683 767 898 1028 1155 1260 1450
Pacxopn Boab! Water flow M3y 545 647 816 986 1174 131,9 1542 176,6 198,3 216,5 2492
I'nopasnnyeckoe CoOnpoTMBIEHNE Pressure drops kMa 451 50 735 47 46 46 696 686 666 686 69,6
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowas soaa (2) Cooling water (2)

Pacxopn Bogb! Water flow M3 /4 100 120 150 180 210 240 280 320 360 400 450
'vppaBnnMyeckoe CONpPOTUBIEHVE Pressure drops kMa 42,1 451 598 686 568 63,7 892 676 715 784 696
TemnepaTypa BOAb! Ha BbIXOAE Water outlet temperature ‘C 341 341 34,1 34,1 341 341 341 34,1 34,1 341 341
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Fopsuas Bopa (3) Hot water (3)

Pacxop Bogpl Water flow M3 /4 52 62 7 93 111 124 145 166 187 205 234
I'nopasanMyeckoe ConpoTMBIEHWe Pressure drops kKMa 61,7 245 441 676 509 549 833 735 696 823 735
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsiemas MOLLHOCTb Power input kKBt 2,2 2,2 2,2 3 3 3 3 3 3,7 3,7 55
MoTpebnsiemblit TOK Electric absorption A 6 6 6 8 8 8 8 8 11 1 14
HACOC XJIAOATEHTA REFRIGERANT PUMP

MoTpebnsiemas MOLLHOCTb Power input kBt 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
MoTpebnsiemblit TOK Electric absorption A 14 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4
BAKYYMHbI HACOC PURGE PUMP

MoTpebnsiemas MOLLHOCTb Power input kBt 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
MoTpebnsiemblit TOK Electric absorption A 15 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE NOTP. 9NEKTPOSHEPTUW  TOTAL POWER CONSUMPTION KBA 7,1 71 71 71 8,5 8,5 8,5 8,5 8,5 8,5 11,7
PA3MEPbI DIMENSIONS

[OnvHa Length mv 3.110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050 5.010
LWwnpuHa Width MM 2.120 2.120 2.120 2.120 2.110 2.110 2.110 2.410 2.410 2410 2.620
BoicoTa Height MM 2220 2220 2220 2220 2.560 2.560 2.560 2.740 2.740 2.740 3.010
MpocTpaHcTBO, HeobX. Ans 3ameHbl TPYG  Space for tube removal mm 2400 2.400 3.760 3.760 3.820 3.820 4.100 4.100 4.100 4.100 4.100
’MOPABIMYECKVE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemas Boga Chilled water @DN 100 100 100 100 125 125 125 150 150 150 200
OxnaxpatoLas Boaa Cooling water @DN 125 125 125 125 150 150 150 200 200 200 250
lopsiyas Boga Hot water QDN 100 100 150 150 150 150 150 200 200 200 200
MACCA WEIGHTS

3kcnnyaTtauyoHHas mMacca Operation weight krx1000 4,8 5,1 6,1 6,6 8,4 89 105 126 13,1 13,7 159
Macca npu oTrpyske Shipping weight krx1000 44 4,7 5,6 6,1 7,7 8,1 9,6 11,6 12 125 145
MOJEJb MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Oxnaxpaemas Bopa (1) Chilled water (1)

X0JI040MNPOU3BOAMT. COOLING CAPACITY kBT 1584 1890 2112 2362 2668 2939 3260 3615 3978 4523 4875
Pacxop Bogpb! Water flow M3y 272,11 324,8 362,9 4058 4585 505 560 621,2 683,4 777,1 837,7
Fmapaenuyeckoe ConNpoTMBEHNE Pressure drops kNa 656 41,1 431 686 774 705 764 725 754 43,1 421
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowuas soaa (2) Cooling water (2)

Pacxopn Bogb! Water flow M4 500 550 620 653 720 819 891 1050 1150 1262 1334
Fmapaenuyeckoe ConNpoTMBEHNE Pressure drops kNa 69,6 852 90,1 112,7 1156 109,7 110,7 97 99,9 1274 127,4
TemnepaTtypa BOAbI Ha BbIXOAE Water outlet temperature ‘C 341 344 343 347 348 347 348 345 345 347 348
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Fopsuas Bopa (3) Hot water (3)

Pacxopn Boab! Water flow M3 /4 256 300 335 374 416 466 518 572 628 712 767
mapasnnMyeckoe ConpoTUBIEHWE Pressure drops kMa 80,3 12,7 127 225 225 225 235 225 235 392 402
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsiemas MOLLHOCTb Power input kBt 55 55 55 6,6 6,6 75 7,5 7,5 75 9 9
MoTpebnsiemblit TOK Electric absorption A 14 14 14 17 17 20 20 20 20 28 28
HACOC XJIAOATEHTA REFRIGERANT PUMP

MoTpebnsiemas MOLLHOCTb Power input kBt 0,3 0,3 0,3 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
MoTpebnsiemblit TOK Electric absorption A 14 1,4 1,4 5 5 5 5 5 5 5 5
BAKYYMHbII HACOC PURGE PUMP

MoTpebnsiemas MOLLHOCTb Power input kBt 0,4 04 075 075 075 075 075 075 0,75 0,75 0,75
MoTpebnsiemblit TOK Electric absorption A 15 1,5 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
CYMMAPHOE NOTP. 9NEKTPOSHEPTUW  TOTAL POWER CONSUMPTION kBA 117 132 132 184 184 208 20,8 208 208 272 2772
PA3MEPbI DIMENSIONS

OnvHa Length mm 5010 6.810 6.810 8.040 8.040 8.140 8.140 8.240 8.240 9.490 9.940
LWnpuHa Width MM 2.620 2.990 2.990 2.990 2.990 3.020 3.020 3.640 3.640 3.640 3.640
BoicoTa Height mv 3.010 3.280 3.280 3.280 3.280 3.700 3.700 3.970 3.970 3.970 3.970
MpocTpaHcTBO, HeobX. Ans 3aMeHbl TPYG  Space for tube removal mm 4.100 5.320 5.320 6.560 6.560 6.560 6.560 7.910 7.910 7.910 7.910
’MOPABIMYECKVE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemasi Boaa Chilled water QDN 200 250 250 250 250 250 250 300 300 300 300
Oxnaxpatowas Boga Cooling water ODN 250 300 300 300 300 350 350 400 400 400 400
lopsiyas Boga Hot water QDN 200 250 250 250 250 300 300 300 300 350 350
MACCA WEIGHTS

3kcnnyaTtaumoHHas mMacca Operation weight krx1.000 16,6 26,5 27,6 32 33,6 389 40,7 49,2 512 581 60,7
Macca npu oTrpyske Shipping weight krx1.000 151 238 249 293 305 345 363 442 462 52,1 547

For working conditions different from above, please contact
RC GROUP offices to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.

Ecnu ycnoeusi akcrulyatauum OTAM4aloTCs OT yKa3aHHbIX B Tabnuue, obpaluaitech
no Bonpocam nogoopa Moaenu B Toprosoe npeacrasutenscteo RC GROUP.
(1) Mpwu Temnepatype oxnaxpaemoii soapl 7/12 °C.

(2) Mpwu TemnepaType oxnaxpatoLLei Boasl Ha Bxoae 29 °C. (2) Referred to cooling water inlet temperature 29°C.
(3) Mpwu Temnepatype ropsyeii Bogsl 175/170 °C. (3) Referred to hot water temperature 175/170°C.
(4) Mo TpeboBaHMIO 3aka3urka BO3MOXHbI APYriMe 3HAYEHVSi MaKCUMANIbHOTO AaBAEHUS. (4) Different pressure available on request

WcTounnk nutanus: 3 dasel; 415 B; 50 Iy,
KoahduumeHT 3arpssHeHns BoAbl B r’MapasamMyeckoM KoHType = 0,086 mC/kBT
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POWER SUPPLY 415/3/50
Fouling factor in water circuit = 0,086 °C m?/ kW
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PABOYUE XAPAKTEPUCTUKU

MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPU3YIOT 3aBNCUMOCTb
XONOAONPOM3BOANTENBHOCTN OT PABOUMX YCIOBUIA 1 MOTYT CAYXWTb ANst
npeuBapMTeanoM OLEHKW BNIUAHUA 3TUX yCﬂOBVIVI Ha X0noaonpounsso-
ONTENbHOCTb.

[ins 6onee TO4YHOM OLIEHKM 1 noabopa MoaeN, COOTBETCTRYIOLLEN 3a-
[JlaHHBIM YCI0BMSIM AKCMyaTaLyn, pekoMeHayeTcs o6pallaTbcs B TOp-
roeoe npeactasutensctBo RC GROUP.

3ABUCUMOCTb X0N1040MPOM3BOAUTESIBHOCTU OT TEMIE-
PATYPbI OXJIAXOAEMO BOAb! HA BbIXOJE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE

130

X
4~ 120
5 R
S ~
I
32 110
&
=
T & 100
=D
§§ 90 ,/
S 8 e
g0
=) 80
(*]
<

70

4 6

Temnepatypa oxiaxaaeMon BoAas! Ha Bbixoge, ‘C
Chilled water outlet temperature (°C)
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Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C

3ABMCMMOCTb X0J10A0MPON3BOAUTENIbHOCTU OT PABHOCTH

TEMMEPATYP OXJIAXIAEMO# BOJbl HA BXOAE U BbIXOJE (AT)

Cooling water inlet temperature = 29°C

COOLING CAPACITY ACCORDING TO CHILLED
WATER AT
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Chilled water AT (°C)

Temnepatypa oxnaxaaemoi Boabl Ha Beixoge = 7 °C
Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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THERMOFRIGO - W.HTE

OpuocTynenvaTbie a6copbunoHHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNEPATYPHbIM BOJAHBIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

3ABMCUMOCTb X0J10A0MPON3BOAUTENIBHOCTU OT TEMME- COOLING CAPACITY ACCORDING TO COOLING
PATYPbI OXJIAXIAIOLLEA BOZbI HA BXO[E WATER INLET TEMPERATURE
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Cooling water inlet temperature (°C)

Temnepatypa oxnaxmaemoii Boapl Ha Beixosie = 7 °C Chilled water outlet temperature = 7°C
3ABMCUMOCTb X0J1040NPOU3BOAUTENIBHOCTU OT KOJ®- COOLING CAPACITY ACCORDING TO CHILLED
OULIMEHTA 3ATPSISHEHWUS OXJIAKOAEMOW BOAbI WATER FOULING FACTOR
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THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

3ABMCUMOCTb X0J1040MPOMU3BOAUTE/IBHOCTU OT KO3®- COOLING CAPACITY ACCORDING TO COOLING
GULIMEHTA 3ATPSIBHEHUS OXJTAXIAIOLLENA BOAbI WATER FOULING FACTOR
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KoadduumeHT 3arpsisHeHns oxnaxaaiowei Boabl, M? “C/kBT
Fouling factor (m? °C / kW)

Temnepartypa oxnaxfaemoil Bofibl Ha Bbixoae = 7 °C Chilled water outlet temperature = 7°C
Temnepatypa oxnaxaaroLLeit Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
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THERMOFRIGO - W.HTE

OpuocTynenvaTbie a6copbunoHHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNEPATYPHbIM BOJAHBIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

FABAPUTHbIE U YCTAHOBO4HbIE DIMENSIONS (mm)

PASMEPbI (mm)

TUNOPA3MEP / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L 3110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050 6.810 6.810 8.040 8.040
2120 2120 2120 2120 2110 2110 2110 2410 2410 2410 2990 2990 2.990 2.990
2220 2220 2220 2220 2560 2.560 2.560 2.740 2740 2.740 3.280 3.280 3.280 3.280
2400 2.400 3.760 3.760 3.820 3.820 4.100 4.100 4.100 4.100 5320 5320 6.560 6.560

=T =

M MuHuManbHoe cBOBOAHOE MPOCTPAHCTBO, HEOOX0AMMOE g 3a- M Minimum clearance for tubes removal. This space can
MeHbI TPYD (C OAHOV 3 CTOPOH PacnonoxeHns kpbitek). Oc- be provided at any one side of the machine.
TasbHble TPpeBoBaHMst K CBOBOAHOMY NPOCTPAHCTBY BOKPYF XOJI0- Other required installation clearance:
IUNBHON MalLLMHBI: 1200mm control panel side
- 1200 MM CO CTOPOHbI My/bTa YPaBeHNs; 200mm top
- 200 mm ceepxy; 500mm others

- 500 MM C pyrix CTOPOH.
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THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

GYHAAMEHT (Mm) FOUNDATION (mm)
TUNOPASMEP / MODEL 352 422 528 634 739 845 086 1126 1267 1408 1936 2182 2429 2710
L MM 1.846 1.846 2.866 2.866 2.816 2.816 3.424 3.424 3.424 3.424 4592 4.592 5.856 5.856
w MM 220 220 220 220 270 270 270 270 270 270 320 320 320 320
Wi mm 320 320 320 320 370 370 370 370 370 370 420 420 420 420
B MM 1.690 1.690 1.690 1.690 1.580 1.580 1.580 1.640 1.640 1.640 1.975 1.975 1.975 1.975
CTC  mm 1550 1.550 1.550 1.550 1.380 1.380 1.380 1.440 1.440 1.440 1.135 1.135 1.135 1.135
T kr 2400 2.600 3.100 3.300 4.300 4.500 5.300 6.400 6.600 6.900 13.400 13.900 16.200 16.900
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1 4 aHKepHbix 6onta M24 BXOAST B KOMNIEKT NOCTaBKMW. YCTaHOBKA
XONOAUNLHON MALLMHBI Ha GYHAAMEHT [OMKHA BbIMOMHSTLCS B
COOTBETCTBUM C UHCTPYKLMEN MO SKCMyaTaummn 1 TEXHUYECKOMY
0BCNyXMBaHMIO arperara.

2 OcHoBaHVe X0noaMILHON MaLLVHBI.

®yHpameHT.

T  Bec arperara, Npuxo4sLLmincs Ha Kaxayio onopy.

w
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1 4 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation

- wnN
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THERMOFRIGO - W.HTE

OpuocTynenvaTbie a6copbunoHHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNEPATYPHbIM BOJAHBIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

FABAPUTHbIE U YCTAHOBO4HbIE DIMENSIONS (mm)

PASMEPbI (mm)

TUMOPA3MEP / MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L 5.010 5.010 8.140 8.140 8.240 8.240 9.490 9.490
w 2.620 2.620 3.020 3.020 3.640 3.640 3.640 3.640
H 3.010 3.010 3.700 3.700 3.970 3.970 3.970 3.970
M 4.100 4.100 6.560 6.560 7.910 7.910 7.910 7.910

W L

M MuHuManbHoe cBOBOAHOE MPOCTPAHCTBO, HEOOX0AMMOE g 3a- M Minimum clearance for tubes removal. This space can
MeHbI TPYD (C OAHOV 3 CTOPOH PacnonoxeHns kpbitek). Oc- be provided at any one side of the machine.
TasbHble TPpeBoBaHMst K CBOBOAHOMY NPOCTPAHCTBY BOKPYF XOJI0- Other required installation clearance:
IUNBHON MalLLMHBI: 1200mm control panel side
- 1200 MM CO CTOPOHbI My/bTa YPaBeHNs; 200mm top
- 200 mm ceepxy; 500mm others

- 500 MM C pyrix CTOPOH.

118 RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

OYHOAMEHT (Mm) FOUNDATION (mm)

TUNOPA3MEP/ MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L MM 3.304 3.304 5.486 5.486 5.526 5.526 6.776 6.776
w MM 270 270 420 420 420 420 420 420
w1 MM 370 370 520 520 520 520 520 520
B MM 1.840 1.840 2.412 2.412 2.660 2.660 2.260 2.260
CTC wmm 1.500 1.500 2.272 2.272 2.520 2.520 2.520 2.520
BTB wmm 120 120 240 240 200 200 200 200
T Kr 8.000 8.400 19.400 20.600 24.900 25.400 29.400 30.700
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1 8 aHkepHbix 6onToB M24 BXOASAT B KOMMEKT MOCTaBKU. YCTaHOB- 1 8 nos x M24 anchor bolts supplied with the unit.
Ka X0NoAMbHON MaLLMHBI Ha GYHOAMEHT LOXHA BbINOMHATLCS B For foundation realization please refer to the unit use
COOTBETCTBUM C MHCTPYKLWEN NO 3KCNyaTaumm N TEXHNYECKOMY and maintenance manual.
0BCnyxXMBaHMIO arperara. 2 Unit base
2 OcHoBaHVe X0noaMILHON MaLLVHBI. 3 Foundation
3 ®yHpameHT. T Unit weight on each foundation

T  Bec arperara, NpuxoasLMincs Ha Kaxayto onopy.
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THERMOFRIGO - W.HTE

OpHocTynenYiarbie a6copGumoHHbIE XOMOMWIbHbIE MALLIHbI C BbICOKOTENNBATYPHbIN BORAHbIM NOJOPEEOM
Double effect absorption chillers high temperature hot water fired

TENon3onauus INSULATION
Cxema HaHeceHUs TeNnNon3onaUmm. Scheme for unit insulation.
Tennous3onaLys B KOMMIEKT NOCTABKU HE BXOAMT. Insulation is part of the Customer scope of supply.
Tennousonsiums reHeparopa Generqtor insulation.
Ternnousonsiums HaHOCUTCS Ha FropsiYMe NOBEPXHOCTY. Insulgt/on for hot surface.
MakcumansHas paBoyas Temnepatypa 180 °C. Working temperature max 180°C.
_ i A i -
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J] i | 5 —
\
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Tennousonsiuma ucnapurens Evaporator insulation.
Tennou3onaLmMA HAHOCUTCA Ha XONIOAHGIE MOBEPXHOCTI. Insulation for cold surface.
MuHumanbHas paGodast Temneparypa 5 °C. Working temperature min 5°C.

TennousonsiumMs Tenno0oGMeHHUKa pacTBopoB Heat exchanger insulation.
Tennousonsuys HaHOCUTCS Ha ropAYMe MOBEPXHOCTA. Insulation for hot surface.

H 0,
MakcumansHas pa6ouas Temneparypa 150 °C. Working temperature max 150°C.

06LLas nnoLazb TENNON30AUPYEMOii OBEPXHOCTH Insulation total area o .
06LLas NNoLLIAMb TENNOM30AMPYEMON IOBEPXHOCTA BKIOHAET NAOLLIAb The total area includes the area of pipes in the machine.
MOBEPXHOCTY TPYGONPOBOLOB.

TUNOPA3MEP MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Mnowaae rops4mx NoBepxHocTemn Hot surface insulation m? 22,1 22,1 28,8 28,8 343 343 376 429 429 429 471
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation M2 132 132 155 155 186 186 20,2 245 245 245 294
TUNOPA3MEP MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Mnowasp ropsumx NoBepxHocTen Hot surface insulation m? 471 635 635 715 715 814 814 904 904 101 101
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation m? 294 396 396 457 457 529 529 626 626 66,7 66,7
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THERMOFRIGO - W.HTE

OpnocTynenvatbie a6copbunonHbIe XOAOMUIbHBIE MALIAHbI C BbICOKOTEMNENATYPHbIM BOJAHbIM NO/JOFNEBOM
Double effect absorption chillers high temperature hot water fired

TUNOBAY CXEMA YCTAHOBKU TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KJIAMAHA
PNEUMATIC SUPPLY

QNEKTPUYECKUA CUTHAN
ELECTRIC SUPPLY

OXNAXIAIOLWASA BOLA
/ COOLING WATER

HOT WATEI

<:|
FOPA4ASt BOOA _/|

R
>

_ < I |
JA
L OXJIAKIOAEMAA BOJA
CHILLED WATER \Vi
—1
~J \I
|
e ——
Y ___
" \/
|
|
|
\VAR
| TPAIVNPHSA
il COOLING TOWER | NOANUTO4HAS BOLA
! MAKE-UP WATER
I -
\ 7 <’—
~ 5]
OPEHAX
BLOWDOWN
< gnal'[aH 3:7|<pb|CTl & chal-;( Iéerynmlayno?.mﬂ KnanaH
evice close oCl| ontrol valve
> KDnaan OTKPbIT % AM/’aHOMeT;t) R Ts%'momso'nﬂuvﬂ tT'O}'ILLLI/IHOVI 50 mm
evice open lanometer mm _insulation
Y goetzto;;%maﬂlaacnowa @ ngfHon Hacoc 4...20mA Sglpaanﬂ‘nom?ﬁ curHan
utterfly valve ater pump rive signal
11 Iglar;aH npl)oxop.HoM = F;e;’ne Temneparypbl e J;VIHVIFI c»;gm;ro BO3Ayxa
obe valve ermostat neumatic line
>J  OO6paTHbIii knanaH @ Jlatamk Temneparypbl ﬁ- IF:\eryJ;s;Top BOSJJ,y!}IJHbIVI ¢ GunbTpOM
Non return valve Thermometer ir filter requlator
5 TPOVHNKOBLIA GUNLTP @ Pacxonomep @ ANeKTPO-NHEBMATAYECKWI NPeodp.
"Y" strainer Flowmeter E/P convertor

(*) The present scheme is valid in case of diverting type hot
water control valve. In case of mixing valve, the same
has to be installed at the outlet of the hot water circuit.

(*) [aHHas cxema oeicTBUTENbHA, ECAM HA IMHWAW FOPSYEN BOABI
YCTAHOB/EH NEPENyCKHO perynmpylowmii knanaH. Ecam ycra-
HOBJIEH CMECUTENbHBIN KranaH, TO Ha BbIXOAE ropsiueit Boabl
TIOMKeH ObITb YCTAHOB/EH TaKOWi Xe KnanaH.
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THERMOFRIGO - S.SEF

OnHocTynexyabie abcopOuMoHHbIe XoNnoJIbHbIE MALWHI
¢ NapoBbiM NOJOrPEEoM

Single effect ahisorption chillers steam fired



THERMOFRIGO - 3.SEF

OpHocTyneHYiarbie a6copOumnoHHbIe XONOMWIbHbIE MaLLHbI C NAPOBbIM NOJOPEEOM
Single effect absorption chillers steam fired

PABOYUIA LUKN WORKING CYCLE
Ha pvarpamme nokasaqa cxema LpKynsiLum pacTeopa ¥ BOMbI B XONO- With the help of the cycle diagram below, it is possible to
JVNbHON MaLLVHE. follow the path of the solution and of the water inside the
machine starting from the generator.
@ oo
¢ Steam
3
OTBOA, KOHAEHCATA
= Drain
OxnaxgparoLas Boga 2
Cooling water
<=
R ) —
Oxnaxpnaemas Boga
Chilled water
=>
o~
N N
N AN
A N |
AN AN 1 =
N AN
AN N
iE A A ﬂ
p N N
8 £ ®
2 ®
—1
&/
ji E — N
_|
Cnabbiii Oxnaxpaemas OxnaxpgatoLas KoHueHTpupo- Knanax Knanax
pacTeop XnapareHt BoJa BoJa MNap BaHHbI pacTeop OTKPbIT 3aKpbIT
[ ] [ [ [ [ ><] >«
Dilute Refrigerant Chilled Cooling Steam Concentrated Open Closed
solution water water solution valve valve
1- Wcnaputens 1 Evaporator
2- Abcopbep 2 Absorber
3 - KoHzeHcaTop 3 Condenser
4 - TeHepatop 4 Generator
5- TennoobMeHHNK pacTBOPOB 5 Heat exchanger
6 - BnoK yoaneHns HeKOHAEHCHPYIOLLMXCS ra30B 6 Purge unit
7 - BakyymHbIi Hacoc 7 Purge pump
8- TepenueHasa Tpyba abcopbeHTta 8 Overflow pipe
9- Hacoc abcop6eHTa 9  Solution pump
10 - Hacoc xnapareHTta 10 Refrigerant pump
11 - Tpexxomoson kianaH 11 3-way control valve
leHepatop. B reHepatope cnabuiii pacteop LiBr ¢ koHueHTpauuei Generator: Inside this heat exchanger the dilute LiBr
57,8 % 1 TemMnepaTypoii 69 ‘C MoorpPeBaeTCs MPOXOASLLMM MO TPY- solution with a concentration of 57,8% and a temperature
Bam napom ¢ aasnexnem ot 50 4o 300 kMa. Braroaaps NoasoaMMOMY of 69°C is warmed up by steam (with pressure from 50 up
Tenny BoJa BLINAPYBAETCA U3 PACTROPA, 1 €ro KOHLIEHTPALWMA 1 TeM- to 300 kPa) flowing inside the tubes. Thanks to the heat, the
nepaTypa NOBbLILIAIOTCS, COOTBETCTBEHHO, 10 63 % 1 92 °C. Takum solution starts boiling and its concentration and tempera-
0Bpa3oM, 13 reHepaTopa BLIXOAST KOHLIEHTPUPOBaHHBI pacTaop LiBr ture increase respectively up to 63% and 92°C. So at the
Y napbl XafareHTa. outlet of the generator this concentrated solution and

refrigerant vapours are available.
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

TennooOGMeHHUK PacTBOPOB. V13 reHepaTopa ropsumin KOHLEHTPUPO-
BaHHBIA PacTBOP NOCTYNAET Yepes TennoodMeHHK B abcopbep. B Ten-
N00OMEHHYKE KOHLLEHTPUPOBaHHbIV PacTBOP NOAOrPeBaeT crabbiii pa-
CTBOP, NnocTynatowwmii n3 abcopbepa B reHepatop, ot 35 °C go 69 °C.
Mpwn 3TOM TeMnepaTypa KOHLEHTPUPOBAHHOTO PACTBOPA MOHUXAETCS
o1 92 °C no 45 °C. Mcnonb3oBaHue Takoro TennooOMeHHMKa NOoBbILLAET
3PdEKTUBHOCTb PabO0THI XONOANNBLHON MaLLIVHBI.

A6copOep. KoHUeHTpMpoBaHHbIA pacTBOp nocTynaeT B abcopbep u
OpOLLAET My4oK TPYB, Mo KOTOPLIM MPOTEKAeT oxnaxaatoLLas Boaa. Mpu
3TOM Kan/u KOHLEHTPUPOBAHHOMO PacTBOPA MOMOLLAIOT BECH Nap, 06-
pasyIoLLMIACa B UCNApUTENE, U BHYTPW COCYA NOLAEPXMBAETCS NOCTO-
fiHHOE JasneHve. KoHUeHTpaums 1 Temnepatypa pactsopa LiBr onyc-
KaloTCs, COOTBETCTBEHHO, A0 57,8 % 1 35 °C.

[lanee ¢ NOMOLLBIO HACOCA PaCcTBOP NEPEKAYNBAETCS B FEHEPATOp, rae
€0 KOHLIEHTPaLMsI MOBLILIAETCS 32 CYET MCMOML30BAHNS BHELLHErO 1C-
TOYHMKA TEMNa.

Kak yxe ykasbliBanoch, no Tpybam abcopbepa npoTekaeT OxNnaxaato-
Las BoAa, NOCKOMbKY MOrMOLLEeHMe Boabl pacTBopom LiBr — npouecc
3K30TEPMUYECKWIA. Bbensiowascs npy 3Tom TENI0Bas SHEPTUs Ha-
3blBAETCS TEMOTON CMeLLeHus. Ecnn Tenno He GyaeT 0TBOANUTLCS OT
XONOAUNBHOW MaLLVHBI, TO TeMnepaTypa pacTeopa OyaeT NoBbILLATLCS,
a nornoLLaroLLas cnocobHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pe-
3ynbTate 3PGEKTUBHOCTb NpoLecca abcopOLMmM NOHUUTCS.

KonpeHcatop. [Napbl xnagareHta noCTynaioT 13 reHepaTopa B KOHAEH-
caTop, e OHW KOHLEHCUPYIOTCS 32 CYET OXTAXIAIOLLEN BOABI, LMPKY-
nMpyloLLei B TpyBax koHaeHcaTopa. Xuakuii xnaaareHT cobrpaeTes Ha
[IHE KOHLEHCATopa 1 3aTeM NOCTYNAET B UCMAPUTEb.

B koHaeHcaTope nopnepxmeaetcs aasnenue okono 0,87 klMa n temne-
patypa okono 42 °C.

WUcnaputenb. /13 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTerb,
[laBNeHne B KOTOPOM HUXE, YeM [1aBfeHne B KOHeHcaTope. MoaTomy
Kanam xnagareHTa oxnaxpalTes 40 Temnepatypbl 3,7 “C — To4ku kune-
HWS BOAbI, COOTBETCTBYIOLLEN AABNEHWIO B MCMAPUTENE, U NafaloT Ha
TPyl UcnapuTens. XXuakuii xnagareHT cobupaeTcs Ha AHe ucnapuTe-
N9, @ 3aTeM Mpu1 NOMOLLY HAcoCa XNafareHTa NofaeTcsa Ha pacnpene-
NUTENbHBIE TAPENKV UCMApUTENs, OTKYAA OH B BUAE Kanenb CTEKAET Ha
ny4ok Tpyd. Conpukacasice ¢ Tpybamu, XnagareHT ucnapsercs, otoun-
pasi Ten/o 0T OX1aXAAEMOIi BOAbI, LIMPKYAVPYIOLLE B TpyGax. B peaynb-
TaTe BoLa OXNaxaaeTcs Ao TpebyeMoii Temnepatypbl.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Heat exchanger: The hot concentrated solution coming
from the generator is sent to the absorber after that it is
passed through a recovery heat exchanger. Inside this one
the concentrated solution preheats the dilute solution com-
ing from the absorber and going to the generator from 35°C
to 69°C. The concentrated solution temperature decreases
down to 45°C. The use of this heat exchanger leads to an
overall increase of the efficiency of the machine.

Absorber: Once the solution has reached the absorber, it
is sprayed onto the tube bundle where the cooling water is
flowing in the inside. The concentrated solution drops
absorb all the vapours generated in the evaporator section,
so that the pressure inside the shell is kept constant. The
LiBr solution gets diluted with a concentration of 57,8% and
a temperature of 35°C.

From here the solution is pumped to the generator where
it is concentrated again by the heat source used in the
machine.

As already seen before, cooling water is flowing inside
absorber tubes, since the absorption of the water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this heat is not
removed from the machine, the solution temperature will
increase and consequently the solution affinity towards the
water will decrease. So at the end the absorption process
will become less effective.

Condenser: The refrigerant vapours coming from the
generator enter the condenser where they are condensed
by the cooling water circulating inside the tubes. The liquid
refrigerant collects on the bottom of the condenser and it is
sent to the evaporator.

The pressure inside the condenser is about 0,87 kPa and
the temperature is approximately 42°C.

Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell and then it falls on the
evaporator tubes. Once it is collected on the bottom, it is
pumped by the refrigerant pump to the distribution trays of
the evaporator, from where it drops upon the tube bundle
due to the gravity. As the refrigerant gets in touch with the
tubes, it evaporates taking away the heat from the water
circulating inside the tubes. This water is so cooled down to
the required temperature.
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OCHOBHbIE OCOBEHHOCTU

o [1Byx6104HOE UCTIONHEHME: BEPXHMIA BIOK, BKIIOYAIOLLNIA B CEOS KOH-

[IEHCATOP 1 reHepaTop, 1 HKHWIA BIOK, BKIIOYaloLLmiA B cebs ncna-
putensb 1 abcopbep.
B0o3MOXHO Taicke MOHOBNOYHOE UCNONHEHNE. My 3TOM 1CMapuTENb
pacnonaraetcs Hap, abcopOepoM. HekoHAEHCMPYIOLWIMECS radbl, Bbl-
nensiolmecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOMYT CKarnu-
BaTbCS N0/, KANNeoTAeMTENbHBIMW NNACTUHAMM, YTO COCOBHO BbI3-
BaTb KOPPO3MIO NNacTuH. B aByx6a04HOM MalLMHE ucrapuTenb U
abcopbep pacnonoxeHbl HA OIHOM YPOBHE, YTO UCKITKOYAET BO3MOX-
HOCTb CKOMMEHMSI HEKOHIEHCVPYIOLLMXCS ra30B 1 KOPPO3uK Kanne-
OTAeNUTENbHbIX NIACTVH. CneayeT OTMETUTL TaKkKe, YTO B MOHOBN0Y-
HbIX MaLLIMHaX MOBLILIAETCS PUCK BHYTPEHHErO «KOPOTKOMO 3aMblka-
HWsi»; KOraa YPOBEHb BO/bI B MCMapuTENe 04eHb BbICOK (a, CnefoBa-
TEJ1bHO, 04eHb BbICOKA 1 KOHLIEHTPALWS PAcTBOPA), X/lafiareHT MoXeT
HEeMnocPeACTBEHHO NepeTekaTh B aBCopOep M MOHMXKATb KOHLIEHTPa-
LMI0 pacTBopa.

e [lonHasi cO0pKa arperaToB, BKOYas ANEKTPOMOHTAX, NPOU3BOAUTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepKy Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacT XON0-
JWNBHO MaLLIMHbI: BEPXHWIA U HAXHUIA BNOKK, TeNI00OMEHHNK pa-
CTBOPOB, FEPMETUYHbIE HACOCHI aOCOPOEHTa 1 XNaaareHTa, BakyyM-
HbI/i HACOC 1 BNIOK YOaNeHUst HEKOHAEHCUPYIOLLIMXCS ra30B.

e CucTema ynpaenens Ha 6ase NpPOrpamMMUPyeEMOro NOrM4Yeckoro
KOHTpO/INEepa.

e PactBop LiBr, xnagareHT, MHMMOMTOP KOPPO3UM 1 OKTWAIOBLIA CIPT
MOCTaBSIOTCS OTAENBHO U 3anpaBNstoTCs B XONOMMIbHYI0 MaLLMHY
Ha MecTe aKcrayaTauum.

e [Ipy TPAHCTIOPTUPOBKE BHYTPEHHWE MONOCTY XONOMMALHON MaLLIHbI
3an0/HEHbl a30TOM NoA, HeBOMbLUMM U3OLITOYHBEIM AaBNeHMEM. ITO
NpeAoTBpaLLaeT norafaH1e Bo3myxa B MOSOCTW MalUvHbI B Clyyae
MEXaHN4eCcKNX MOBPEXIEHWI.

e KnanaH perynvpoBaHusi nofaduu napa ¢ nHeBMOMPUBOAOM, 3MEeKTPO-
nHeBMaTUueCkuiA (E/P) npeoBpasoBarenb 1 BO3LYLLUHbIE PETYNSTOPbI C
GUNbTPaMK YCTAHABNMBAIOTCS MPW MOHTaXKE Ha MECTe aKCryaTaLym.

KOHCTPYKTUBHbIE OCOBEHHOCTH

HWXHWIA BNOK

HwxHuid 610k cocTouT U3 ucnaputens u abcopbepa, KOTopble npea-

CTaBNSIOT COOOI KOXYXOTPYOHbIE TEMNOOOMEHHIKI, Pa3MELLIEHHbIE B

06LLEM KOpMyCe U3 YIMepoanCToi CTanu.

e |cnaputenb pasaenbHoro Tuna CoCTOMT U3 ABYX YacTeil ¢ abcopbe-
POM NocepeayHe.

o Mexay ncnaputenem v abcopbepoM YCTaHOBEHbI KANNeoTAENNTE b-
Hble MNACTVHbI 13 HepXaBetoLLeii cTann. OHW nponyckatoT B abcopOep
TOMBKO NAPbI XN1AAAreHTa, YAEPKMBAs Karv XULKOCTU B MCNapUTENe.

* B vcnaputene 1 abcopbepe NpUMEHSIOTCS raakue Bblcokoaddek-
TUBHbIE TOHKOCTEHHbIE TPYObI, M3rOTOBNEHHBIE U3 PACKMCIEHHON
Meou C HW3KUM copepxaHnem docdopa. U3 Takoih Megn yaaneH
KCnopoa, a copepxarve dpocdopa B Helt cocTansieT meHee 0,005
yacreii Ha MunnnoH. Mpu copepxarum pocopa Boiwe 0,005 yacTeit
Ha MWNMOH B MeAHbIX TPy6ax abCopOLIMOHHBIX MaLUUH BO3MOXHA
KOPPO3Msi ML, HAMPSKEHNEM, T.€. BO3HUKHOBEHME MOL, BO3LECTBI-
em conm (Hanpumep, LiBr) MMKPOCKOMMYECKMX TPELWWH Ha MEX3e-
PEHHOI rpaHuLie Ha HapYXHON MOBEPXHOCTM TPYO.

® Bce TpyObl HALEXHO PasBasbLiOBaHbl B TPYOHBIX peLueTkax. KoHCT-
pykumst 0BecneynBaeT nerkuid JOCTYN 1 BO3MOXHOCTb 3aMeHbI Kax-
1101 TPYObI CO CTOPOHBI MOBOI 13 KPbILLEK.

o TpyGHble peLeTky U3 YraepoancToi CTau.

e CbemHble KpbilLky abcopbepa 1 MCnapuTens U3roTOBNEHbI U3 yrie-
poaucToil cTanu, 06eCneymnBaloT NerkuiA AoCTyn K nydkam Tpyd u
CHabXeHb! BOKOBBLIMU (NaHLEBBIMA MMAPABAMYECKMMI COEANHEHN-
amu. Kpbilkv abcopBepa HaBeLMBAIOTCS HA NET/N.

© Ha KpbILLKax MMEIOTCS ra3oBbIMYCKHbIE U APEHaXHbIE NaTpyoku ¢
3arnyLwKamu.
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MAIN FEATURES

e Double shell design: the upper shell (including the con-

denser and the generator) and the lower shell (including
the evaporator and the absorber).
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, solution
heat exchanger, solution and refrigerant canned pumps,
vacuum pump and purge assembly.

e PLC based control panel.

LiBr solution, refrigerant, corrosion inhibitor and octyl

alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

* Pneumatic steam control valve, E/P converter and air
filter regulators supplied for field installation.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and the

absorber sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

e Split type evaporator divided in two parts with the ab-
sorber in the middle.

» Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.

e Plain and low thickness DLP (Deoxidized Low Phospho-
rous) copper tubes in the absorber and in the evaporator.
In DLP copper the oxygen is removed and the phospho-
rous content is less than 0,005 ppm. The presence of
phosphorous greater than 0,005 ppm in the tubes of the
absorption machines can result in "Stress Corrosion
Cracking". At a microscopic level, stress corrosion crack-
ing takes place on the external surface of the tubes by the
attack of a salt (e.g. LiBr) on the grain boundary.

e All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle provided with side and flanged
nozzles. Absorber headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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BEPXHUI BNOK

BepxHuit 6710K COCTOWT U3 KOHIEHCATOPa 1 reHepaTopa, KoTopble npeq-

CTaBnAIOT COBOMN KOXYXOTPYOHblE TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

06LLEeM Kopryce 13 YrnepoaucToi cranm.

® Mexgy KOHOEHCATOPOM 1 reHepaTopOM YCTaHOB/EHbI KanneoTaenu-
TENbHbIE NNACTUHBI U3 HepxaBetoweit cTamu. OHM NPOMyCKaT B
KOHAEHCATOP TOMBKO Napbl XNaAareHTa 1 yAepXMBaIOT Kanam pacTso-
pa B reHepatope, NPensTCTys MOSIBNEHMIO NMPUMECH PAcTBOpa B
XnagareHre.

® B KOHAEHCATOPE NPUMEHSIOTCS rMaaKve BbICOKOIMPEKTVBHBIE TOH-
KOCTEHHbIE TPYObl, U3rOTOBNEHHbIE 3 PACKVCIEHHOM MELY C HIU3KUM
copepxaHnem docdopa.

® Bce TpyObl HaIEXHO Pa3BabLOBaHbI B TPYOHBIX peLueTkax. KoHeT-

pykumsi 06ecneymnBaeT Nerkuid JOCTyn 1 BO3MOXHOCTb 3aMEHbI Kax-

[0/ TPyBbl CO CTOPOHBI /1060 13 KPbILLIEK.

TpyBHble peLLeTky U3 YrnepoancTon cranu.

CbeMHbIe KPbILLKM reHepaTopa W KOHAEHCaTopa U3rOTOBAEHbI 13

YrNepoamCTOii CTann, 06eCNe MBaIOT NErkMin AOCTYN K Myykam Tpyo 1

CHabXeHbI GOKOBbIMU (DNAHLIEBLIMM MAPABNMYECKUMIA COEAUHEHN-

M. KpbILLKW KOHAEHCATOPA HABELLMBAIOTCS Ha NETIIN.

® Ha KpblILIKax MMEIOTCS ra30BbIMyCKHbIE U peHaxXHble naTpyoku ¢
3arnyLkamm.

® TpyBbl reHepaTopa BhINOAHEHb! NPAMbIMA 1 0BNEryeHns TeXHM-
4ecKoro 00CnyXvBaHuS.

® B reHepatope NpuMeHsitoTest TpyObl 13 HepxaetoLLeii ctanm SS-430
Ti (cTabrnnanpoBaHHO TUTAHOM). [InSl yMEHBLLIEHS] TEPMIYECKOTO
HanpsKeHst B ANEMEHTaX KOHCTPYKLW KOpnyc 1 TpyObl reHepaTopa
M3rOTOBNEHDI 13 MAPOK CTaNU, UMEIOLLX MPUONM3UTENBHO OfIHAKO-
Bble KO3OUUMEHTHI TEMNOBOMO PaCLUMPEHNs. ITO NO3BOASET UC-
nonb30BaTh Npsmble TPyObl BMeCTO U-06pasHbix Tpyd unm Tpyb ¢
KOMMEHCATOPOM HanpPSXEHMIA.

® (C Kaxaoi CTOPOHbI arperata MMEIOTCS MOHTXHbIE MPOYLLMHDI.

Tennoo6MeHHVK PacTBOPOB MPeLHA3HAYEH A/1e NOBbILLIEHNS S hek-

TUBHOCTY XONOAMILHOMO LKA M 00ECNEUMBAET MAKCUMATBbHYHO WH-

TEHCVBHOCTb TENN00OMEHA NP MUHUMANBHOM MPABIMYECKOM CO-

npoTveneHun. OH NpeacTaBnsieT coboi CBAPHON KOXYXOTPYOHIiA

TENNOOBMEHHWK CO CIMpabHBIMU MEHBIMU TpyDamu.

® B Kkopnyce HuxHero 6noka B 3oHax 1cnaputens v abcopbepa 1MeioT-
€S CMOTPOBBIE CTekTa. OHU MCMONB3YHOTCS 1S CIEXEHMS 32 YPOBHS-
MU XNaareHTa u pacTeopa M 06ecrneymBatoT NPOCTON U Ya0OHbIA
€nocob KOHTPONst pPaboThl XONOAMNBHOM MaLUMHBI.

® Brok yaaneHns HEKOHAEHCHPYIOLLMXCS ra30B NPefHa3HaueH s
HenpepbLIBHOr0 aBTOMATUYECKOrO YaNeHUs HEKOHLEHCUPYIO-
LUMXCS ra30B U3 BHYTPEHHWX NONOCTEN XONOAMUNLHON MaLLMHbI 1
HakKanaMBaHWs UX B CMELManbHO NPefHa3HAYEHHOM s 3TOro
Gake. Bnok pasgeneH Ha ABe 4acTu: NEPBYIO KaMepy, B KOTOPYIO
MOCTYNAOT HEKOHAEHCUPYIOLLMECS rasbl M3 CUCTEMBI, 1 BTOPYIO
kamepy, KoTopasi CAYXUT ans ux xpaHewus. Mo natpybky, noaco-
€[IMHEHHOMY K IMHWW HarHeTaHus Hacoca abcopbeHTa, B NEPBYIO
kamepy NnofaeTcs Nof LaBNeHneM HeBOoMbLIOE KONMYECTBO pa-
cTBopa. KoHew, natpybka CyXaeTcs Ans CO3LaHMS MHXEKLIMOHHO-
ro addexTa: BOKPYr BbIXOAHOIO OTBEPCTUS BO3HUKAET 30HA MOHU-
XEHHOr0 AaBneHus. A NocKObKY kamepa CoeaMHeHa C OCHOBHBIM
KOXYXOM MalLUWHBI, radbl U3 CUCTEMbI BCAckiBaOTCS B 60K ynane-
HWSI HEKOHZLEHCMPYIOLLWXCS ra30B W YHOCSTCS CTPyeil pacTBopa Ha
[HO Kamepsl. [a3bl BLICBOBOXAAIOTCS B Gake-HakonuTene 1 xpa-
HATCS B HEM [10 BK/IOYEHMS BAKYYMHOr0 Hacoca. Takoi Hacoc
SIBNSIETCS CTAHAAPTHON NPUHAANEXHOCTLIO BCEX aBCOPOLIMOHHbIX
XONOAUNbHBIX MaLLMH.
["a3bl fOMKHBI ObITb yaaneHs! 13 Gaka-HakonuTens A0 Toro, kak AaB-
neHue B 6ake nogHumetcs Ao 6,7 kMa. brok ynaneHns HeKoHAEeHCH-
PYIOLLMXCS ra30B OCHALLEH KNanaHoM 151 MPefoTBpaLLeHns nonaja-

RC GROUP - 159.1.T.ABS.RuEn_02.03

UPPER SHELL:

The upper shell assembly houses the condenser and the

generator sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

» Stainless steel eliminator plates between the condenser
and the generator, in order to permit only to the refriger-
ant vapors to flow to the condenser, retaining solution
drops in the generator, thus reducing the chance for the
solution to contaminate the pure refrigerant.

e Plain DLP low thickness (Deoxidised Low Phosphorous)
copper tubes in the condenser.

e All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel generator headers fully removable at either
side of the machine, for an easy access to the tube
bundle, with side and flanged nozzles.

e Carbon steel condenser headers fully removable at
either side of the machine for an easy access to the tube
bundle provided with side and flanged nozzles. Con-
denser headers are hinged type ones.

e Plugged vents and drain connections provided for the
water boxes.

e Straight tubes in the generator for easy maintenance.

e Stainless steel tubes SS-430 Ti (titanium stabilised) for
the generator tubes. The coefficient of expansion of the
different steel types of which the generator tubes and
shell are made, is approximately the same hence avoid-
ing dangerous thermal stress between the different parts
of the machine. This allows to use straight tubes instead
of U-tubes or floating tubes support.

e Lifting lugs provided on each side of the machine.

e Heat exchanger to increase the cycle efficiency, of shell
and tube type welded construction, designed for the
maximum heat exchange with the minimum pressure
loss. The heat exchanger tubes are made with spiral
copper.

e Sight glasses respectively on the evaporator and the
absorber shell. These glasses are used to monitor the
refrigerant and the solution levels in the evaporator and
the absorber for an easy and user friendly operation,
since through them it is possible to monitor the correct
working of the machine.

e Purge assembly, which is able to continuously and
automatically remove non condensable gases from the
inside of the machine, storing them into the storage tank.
This one is divided in two parts: a first chamber where
gases coming from the inside of the machine enter, and
a second chamber that is the real storage tank. A small
pipe connected to the solution pump discharge sends a
small quantity of solution in the first chamber. The dis-
charge of this liquid is pinched to create a jet effect. Due
to this jet effect the area surrounding the pipe connection
has negative pressure. Since this chamber is connected
to the main shell of the machine, gases are sucked from
the machine inside and sent to the purge device. Once
the gases are inside, they are taken to the bottom of the
chamber by the solution spray and they are then re-
leased in the storage tank. Here they are kept until the
purge pump is not activated. This pump is a standard
feature of all the machines.

The storage tank has to be evacuated before that the
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HMA BO34yXa B CUCTEMY B Cly4yae I'IEpGGOEB ANEKTPONUTaHNA BO
Bpems paboTbl BaKYyMHOrO Hacoca.

internal pressure raises above 6,7 kPa. The purge device
is provided with a valve to avoid the air entering the
machine in case of power failure during the pump opera-
tion.

A Ucnaputens

B Ab6copbep

C JIuHns HarHeTaHus Hacoca abcopbeHTa
D KnanaH 1

E KnanaH 2

F KnanaHn 3

G MaHomeTtp

H BakyymHbIn Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump

IOTMMTUOT>™

e [1ns nepekadky xnagareHTa u abcopbeHTa NPUMEHSIOTCS repMeTIy-
Hble CaMOCMa3bIBAIOLLMECS HACOCHI, MONHOCTHIO, BKINOYAS ANEKTPO-
MOHTaX, coOpaHHble Ha 3aBOAE-M3roToBuTene. Ha BCex Hacocax
MMEETCS CUCTEMA KOHTPONS COCTOSHWSI MOALUMMHMKOB. INeKTpo-
[IBUAraTeNN HACOCOB OCHALLEHbl YCTPOWCTBAMM TOKOBOW 3aLLTHI.
Hacoc abcopbeHTa Takke 060pynoBaH TEPMOPESE, BbIKIHOHAIOLLM
[JBuratenb Npu neperpese ctatopa. Ha MHUSX BcackiBaHus U HarHe-
TaHUS HACOCOB YCTAHOBMEHbI 3aMOpHbIEe KanaHbl, NO3BOASIOLLE
[EMOHTPOBATL HACOCH! MPY MPOBEAEHUM PEMOHTA U TEXOBCYXM-
BaHWs 63 HapyLLeHs Bakyyma B CUCTEME.

e CoepuHuTensHele TPY6oNpoBoabl. Cekuym X0N0aNNLHON MalLVHBI
COEAMHEHBI Mexay COOOW CTabHBIMW LEENLHOTAHYTEIMU TpyGamm
COOTBETCTBYIOLLMX A1amMeTpoB. TpybonNpoBOAbl UMEKT CBapHble
coeayHeHus 1 06opyaoBaHbl Heobxoaumoit apmatypoi. Kade-
CTBEHHO CBapeHHble TPYOONpoBOAkl, coeamHsiolime abcopbep u
KOHLLEHCATOP, SBNSIOTCH CTaHAAPTHOW OCOBEHHOCTLIO KOHCTPYK-
LM A@HHBIX MALLIWH.

e XonoaumnbHas MalimHa obopyaoBaHa aBTOMATUYECKON CMCTEMON
3alUmThl OT KpucTannmaauun. KOHTpONnep MallmHbl NOCTOSIHHO
paccynTbIBAET GaKTUYECKYIO KOHLEHTPALIWMIO PAacTBOPa U CPaBHI-
BAET €€ C PaCYETHLIM KPUTUYECKMM 3HaYeHueM. Ecnm kputnuec-
Kasi KOHLEeHTpaLums npesbillaeT GakTuieckylo meHee yem Ha 1 %,
CVCTEMA YMPaBNieHUst MOCTENEHHO 3aKPbIBAET KnanaH Peryampo-
BaHWS nojayun ropsiyeit Bogsl 0 BOCCTAHOBEHWS HOPMANLHON
KOHLEHTpaLmn pacTeopa. Ecnu KoHLEHTpauwms He HopManuayeT-
Csl, TO KfanaH MoJHOCTLIO 3aKpbIBAeTCs. MpefyCMOTPEHBI Takxe
Zpyrue CpeacTBa 3alluMThl, OCTAHABNMBAIOLLME MALUMHY B CNyyae
OMaCcHOCTW KPUCTaNM3aLum.

Ecnn kpucTannusaums Bce Xe NpOMCXOAMT, OH HAYMHAETCS B KOH-
LIEHTPMPOBAHHOM PACcTBOPE Ha BbIXOAE M3 TennoobMeHHMKa, rae
KOHLIEHTpaLWs camas BbICOKasi, a TemnepaTypa — camasi Hu3Kas.
Kpuctannusaums MOXET NPUBECTM K YaCTUYHON 3aKymopKe MVHK,
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Refrigerant and solution pumps, canned, self lubricating,
factory mounted and wired. All the pumps are provided
with TRG bearing monitoring system for monitoring the
consumption of the bearings. The canned motor pumps
are provided with both over-current and high tempera-
ture protection safeties to prevent the motors from burn-
out. The solution pump is also provided with a thermal
cutout that stops the pump if the temperature of the stator
is too high. The pumps are also provided with isolating
valves at their suction and discharge ends to ease their
removal for maintenance without breaking the vacuum
inside the chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallisation line protecting the machine from
crystallisation during operation. The machine PLC is
provided with a software that continuously calculates the
actual value of the solution concentration and compares
it with the calculated critical value. If this one exceeds the
actual value for less than 1%, the PLC closes the hot
steam control valve until the concentration value be-
comes normal. If this doesn't happen the PLC will close
completely the valve. There are lot of other safeties that
stop the machine whenever critical conditions leading to
crystallisation are detected. Anyway, if crystallisation will
occur, it should start inside the concentrated solution at
the outlet of the heat exchanger, where the concentration
is higher and the temperature is lower. Here the crystal-
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YTO MOBMEYET CHUXEHE NOAAYM KOHLEHTPUPOBAHHOMO PacTBOpa M3
reHepatopa. [1s 3alThl OT KPUCTaNN3aLMn B cucTeMe npeayc-
MOTPEHa NnHKS nepenvea abcopbeHTa, BuiNoNHeHHas B Buae U-
0bpasHoil 06BoaHOI TPYOLI, CoeAMHSIOLLEN reHepaTop ¢ abcopbe-
POM, MUHYS! Tenn00BMeHHIK. B cyyae 3akynopku ypoBEHb KOHLEH-
TPVPOBAHHOTO PACTBOPA B reHepaTope MOBLILIAETCS, U PaCcTBOP Ha-
YnHaeT nepeTekaThb No 00BoaHOI TPybe B abcopbep. Mepenus rops-
4ero KOHLEHTPMPOBAHHOTO PacTBOpa M3 reHepatopa B abcopbep
BbI3bIBAET Pa3orpes cnaboro pacteopa B abcopbepe. MpoTekas ve-
pe3 Tenno0BMeHHIK, MOAOrPETHIN cnabbiii PACTBOP MOBLILLAET TEM-
nepaTypy KOHLEHTPUPOBAHHOMO pacTeopa. brarogaps aTomy Kpuc-
Tasbl PACTBOPSIOTCS, 1 BOCCTAHABNMBAETCS HOPMAJTbHOE TeyeHue
pacTeopa LiBr yepes TennoobMeHHMK.

lisation would cause a partial blockage of this line that
would reduce the outflow of the concentrated solution
from the generator. For the automatic decrystallisation
an U-tube is provided connecting the generator to the
absorber, bypassing the heat exchanger. The accumula-
tion of the concentrated solution in the generator causes
the solution level to rise. The overflow of the hot concen-
trated solution from the generator to the absorber warms
up the weak solution. This heated weak solution warms
up the crystallised solution on the opposite side of the
heat exchanger. Thus the crystals melt enabling the
normal flow of LiBr solution through the heat exchanger.

A - TeHepaTop

B - KoHaeHcaTop

C- A6copbep

D - JluHua nepenvea abcopbeHTa

E- Hacoc abcopbeHTa

F - TennoobMeHHVK pacTBOPOB

G- BeposiTHast 30Ha HaYana KpUCTan13aLmm

Generator

Condenser

Absorber

Overflow line

Solution pump

Heat exchanger

Possible crystallization starting point

OTMTMTOT>

® PacnpenenuTenbHble Tapenkyt C rpaBUTaLMOHHON Nojayeit npea-
Ha3HauyeHbl AN PAaBHOMEPHOrO OPOLLEHWS XafareHToM 1 abeop-
GEHTOM COOTBETCTBYIOLLMX Ny4koB TPy6. PacnpenenutentHole Ta-
penku npeacTasnsior coboit nepdopupoBaHHbIE CTalbHbIE NACTH-
Hbl, OTBEPCTVSI B KOTOPbIX PACMONOXEHBI TOYHO HaL, My4kamu Tpyd no
BCell ux AnnHe. PacnpenenutenbHble Tapenku 06ecneumBaioT bonee
BbICOKYIO Ha[IeXHOCTb 1 AOAMOBEYHOCTb MALLMHBI MO CPABHEHMIO C
pacnbUMTENbHBIMK GOPCYHKAaMM, MOCKOMbKY MCKIIOYAETCS 3pO3us
(OPCYHOK 1 HapYLLIEHVE PABHOMEPHOCTM OPOLLIEHNS MPU KX 3acope-
HuK. Mcnonb30BaHie rpaBUTaLMOHHOM Nofaym TpebyeT TLiaTenbHo-
ro coBMIoAEHNs yKazaHHbIX [OMYCKOB MO FOPWU3OHTaNbHOCTU MpU
MOHTaXE XONOAWIBHONM MaLLMHBI.

© HenpepbiBHOE MNABHOE PErYNMPOBAHWE XONOAOMPOU3BOAUTENBHO-
ctm ot 10 po 100 % no Temnepartype OXNAxXAAEMOiA BOLbI HA BbIXOAE
13 XONOAMALHOM MaLUMHbI. Pacxog, Oxnaxaaemoii Bogbl 4epes Xono-
JUNbHYO0 MALLIMHY MOLEPXMBAETCS NOCTOSHHBIM, MO3TOMY XONOL0-
NPOV3BOAMUTENBHOCTb MPOMOPLMOHANLHA PA3HOCTW TEMMepaTyp OX-
NKOAEMON BOAL! HA BXOAE U HA BbIxoae. KonebaHus Harpysku Bbi3bl-
BAIOT MOBLILIEHWE UMM MOHWXEHWNE TEMMEPATYPLI OXNAXAAEMON
BOMbI Ha BXOAE, @, CNENOBATENbHO, M HA BbIXOLE U3 XONOAUNLHONM
MaLLVHbI.
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Gravity feed trays composed by a series of steel drilled
trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
length of the tube bundle. This gravity feed arrangement
enhances high degree reliability in operation and longer
machine life by eliminating the erosion of the spraying
nozzles and the disruption of flow due to the clogging of
the nozzles with impurities. Since this is a gravity system,
it is extremely important to respect tolerances on the
planarity of the machine at the moment of installation.

Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to an E/P converter where
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lMporpamMmMmpyeMblii TOrYECKUA KOHTPONNEP NPUHUMAET CUrHan ot
[JiaT4nka BbIXOLHOM TEMNEPATYPbI OXNTaXAAEMOI BOAbI U FeHEpUpYET
curHan Toka 4 - 20 MA, KOTOpbI/ MOCTYNAET Ha ANEKTPO-MNHEBMATH-
yeckuii (E/P) npeobpa3zoBaresib, OTKYAA CXaTblil BO3AYX MOL AaB/e-
Hrem 20 - 100 klMa nogaetcs Ha NPYBOL PEryNMPYIOLLEro KnanaHa.
Mpy NOBLILLEHMM HArPY3KM KNanaH OTKPLIBAETCS, @ NPV MOHMKEHUN —
3aKpPbIBAETCA.

[ns namepeHns Temnepatypsl npumeHsieTcs aarumk PT-100. C no-
BbILLEHMEM TEMMEPaTYPb €10 CONPOTUBIIEHME BO3PACTAET, a C MOHU-
XEHMEM — yObIBaeT.

e [Ins 3alUmMTbl OT KOPPO3UM B PacTBOP [0BABNSETCS HETOKCUYHBIN
VHrMOMTOP. B 60/bLLMHCTBE aBCOPOLIMOHHBIX XONOAMNbHBIX MALLUH
MEePBOro MOKONEHNS B KAY4ECTBE MHMMOUTOPOB MPUMEHSINCL HUT-
par un xpomar auTKa. Ho HATPaT TS NpU BLICOKOI TeMnepary-
pe CBsI3bIBAET BOMY, @ XPOMaT JUTUS TOKCWYEH. B XonoamnbHbIX
matumHax Thermofrigo B kauecTBe MHIMOUTOPA KOPPO3WK UCTONb-
3yeTcs MONMOAAT MTIS, KOTOPbI 06/1a8AET OTAINYHBIMY 3aLLMTHbI-
MU CBOMCTBAMM, HE CBS3LIBAET BOAY NP BLICOKO TEMMEpaType u
He TOKCWYEH.

e Mexay ucnaputenem 1 abcopbepom yCTaHOBNEH NEPEenyCKHOI Kia-
MaH, NpeaHasHaYeHHbIA 419 pereHepaunn xnagarexTa. B napax xna-
[JareHTa, 00pasyIoLLMXCs B reHepaTope, CoAepXaTcs Karim pacTeo-
pa. M xoTs OHY YNaBNMBAKOTCS KarneoTaenuTeneM, HebonbLLoe Konu-
4eCTBO PacTBOpA BCErLa MPMCYTCTBYET B XNafiareHTe 1 Nonafiaet B
koHaeHcaTop. C yBENMYEHEM KOMMYECTBA PACTBOPA B X1aJareHTe
XONOAONPOU3BOAUTENBHOCTb MALLMHBI MEAIEHHO, HO HEMPEPBIBHO
nagaet. ATo CBA3aHO C Tem, 4To pacTeop LiBr cHuxaeT addekTus-
HOCTb NepeHoca Ternna npy ucnapeHnn xnagareqTa. Moatomy knanaH
pereHepaLymn xnafareHTa Nepuoanieckn oTkpbiBaeTcs s cbpoca
xnafareHTa B abcopbep.

e XonoaunbHasi MallvHa OCHaLLieHa paspbiBHON MeMOpaHoi, pacno-
NOXEHHOW Ha Kopryce reHepatopa. Ecnu faeneqve B reHeparope
noaHumMaetcs Boile 180 klMa, To MemOpaHa pa3pbiBaeTcs, 1 AaBne-
HWe napaer.

OKPACKA

XonoaunbHble MaLUMHbI MOKPbITHI MONNYPETAHOBON Kpackow. Mepeq,
OKPACKOI NOBEPXHOCTM OYMLLIAIOTCS U BbICYLLMBAIOTCS.
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it is converted into a 20 to 100 kPa pneumatic signal for
the steam control valve positioner, which then positions
the valve as required. As the load starts increasing, the
control valve starts opening and closes as the load
decreases.

The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.

e Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in the evaporator, the LiBr solution is not effective in
the heat transfer process and so the capacity will be
reduced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

¢ Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND SPECIFICA-
TIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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YCTPOWUCTBA YNPABJIEHUS U 3ALLUTDI

OCHOBHbIE OCOBEHHOCTU

A6copOLMOHHbIE XONoaMbHbIE MalLMHbI Thermofrigo ocHalLeHbl cuc-

TEMOW YMPaBNeHNs Ha OCHOBE MPOrPamMMUPYEMOro IOrMYeCcKoro nNpo-

LIeCcopa, BbIMOMHEHHOM MO HOBEMLLMM TexHonoruamM. Cuctema ynpas-

neHus obecrneynBaeT 6e30MaACHYI0 M SKOHOMYHYIO SKCMTyaTaumio, ie-

nasi NPOAYKLMIO BbICOKOAMPEKTUBHON, HAAEXHO 1 yaAOBHOV B ynpas-

NEHMN.

YcTpoicTea ynpaeneHus pasmeLLieHbl B MPOYHOM MbleBAarOHENPOHN-

LIaeMOM KOpryce CO CTENeHbio 3aLmThl IP-42, 3roTOBNEHHOM U3 NINC-

TOBOTO METa1a U YCTAHOBEHHOM Ha XONOAMLHON MallmHe. MaHenb

yNpaBNeHns BKIIOYAET B Ce0a CneaytoLye KOMMOHEHTbI 1 BbIMONHSET

cnegpyowwme GyHKUMM.

© BBOAHON aBTOMATUYECKMIA BLIKIOYATENb A1 3aLLUMTbI ANEKTPUYEC-

KuX Lienei.

KnemmHast konoaka Ans NOAKHOYEHUS CUNOBBIX 1 YNPABASIOLLYX LIEMEN.

[TporpaMmupyemblii NOrMYECKMini MUKPONPOLLECCOPHBIA KOHTPOA-

nep, KOTOpbI 06ecneynBaeT 3afaHHyI0 NOMKY BbINOHEHNS onepa-

LA, 3aumuTy 060PYLOBaHNS U PEMYIMPOBAHUE XONOAO0MPON3BOLN-

TensHocTv no MZ-3akoHy.

® 4-X CTPOYHbIA (20 CMBOMOB B K&XKION CTPOKE) rpadu4eckmin avcnnen.

Pa3BaizbiBaiowmii TpaHCHOPMATOP NMUTaHUS Lieneit ynpasneHns ¢

ABTOMATVYECKMM BBIKIIOYATENEM.

KOHTPONb YPOBHS XN1aAareHTa B MCMapuTene C NMOMOLLbIO SNIEKTPOLOB.

AsTOMaTWYECKME BbIKIOYATENN, Pa3beMbl U pene MakCUManbHOro

TOKa ANS KaXO0ro 3neKTpoaBuraTens Hacoca.

e 3awwmTa 0T Neperpesa 3NeKTPOABUraTeNs Hacoca abcopberTa.

B3anmHas 610KMPOBKA MPU OTKIIOYEHUI HACOCOB OXAXAAEMON 1

OX/TXJAloLLeN BObl.

e /3mepeHure 1 MHavKaums Temneparypbi:

- BbIXOAHOW TEMMNEPATypPLl OXNXAAEMON BOAbI,
- BXOQHOV TemnepaTypbl OXNaXaaemoit Boapl,

- Temnepatypsl B reHeparope,

- Temnepatypsbl cnaboro pacTeopa,

- TemnepaTypbl KOHLEHTPUPOBAHHOTO PacTBOPA.

e 3almTa OT 3aMOPaXMBAHMS (BCTPOEHHOE B KOHTPOMIEP YCTPOCTBO
CUrHAN3aLMM 0 3aMOPXMBAHIKW, Pene 3aLLyTbl OT 3aMOPaKVBaHMS,
pene GIOKMPOBKM HACcOCa XNaJareHTa no HI3KoW Temneparype, pene
pacxoaa v anddepeHUmanbHOE pene AaBNeHNs OXIKAAEMON BOabI).

e 3awwTa OT KpUCTaNIM3aumMmn (PENe HU3KOW BXOLHONM TemnepaTyphl
OX/TXAIOLLE BOLbI, YCTPOMCTBO 3aLLMThI OT BLICOKOI TEMMNEPaTypbI
B reHepaTope, M1KPOMPOLLECCOPHas CUCTEMA YMPaBNeHus knana-
HOM N0JAa4¥ Napa no TemnepaType B reHepaTope, MUKPONPOLECCop-
Has CuCTeMa PETYNMPOBaHNS KOHLIEHTPALWKM PacTBopa).

® ABapuiiHas CUrHau3auys NOCPELCTBOM 3yMMEpa W MHAVKALMN CO-
OOLLEHNIA Ha MaHENW YNpaBneHus.

© PerycTpaums paboumx napameTpoB 3a NOCNeaHNE 7 CYTOK C MHTEpBa-
1oM 14ac, a TakoKe LLIECTU NOCNEHVIX aBapUIAHBIX CUTHANOB Anis obner-
YEHWS IMArHOCTUKW W aHann3a paboTbl B aBAPUIAHBIX CUTYaLMSX.

® HacTpoiika 4acToThl perucTpaLm paboynx napamMeTpoB 1 yBeauYe-
HUS 4aCTOTbI PErncTpaumm nocne cpabatbiBaHns aBapuUiHON CUrHa-
n3aumn.

© B03MOXHOCTb OTOBPaXEHNS Ha IMCTINEE UK pacneyaTky BCex 3ape-

TMCTPUPOBAHHbIX PAboyMX NapameTpPOB U aBaPWIAHBLIX CUrHaNOB

(MPWHTEP B KOMMMEKT NOCTABKW HE BXOAMT).

MHavkaums paboyero COCTOSHUS XONOAMUBHOM MaLLMHBI.

JvcTaHUMOHHOe 0TOBpaXeHe napaMeTpoB W ynpasneHe paboToi

XONOAMMBHOW MaLLMHbI MPY MOMOLLY NOACOEAUHEHHOMO MHTEpdelica.

o [INCTAQHLMOHHOE 3aAaHne TeMmnepaTypbl OXNIaXaaeMoin Boabl Mpu
MOMOLLY BHELLHEr0 anekTpuyeckoro curdana (4 - 20 MAunn 0 - 10 B
MOCTOSIHHOIO TOKA, [OMOMHUTENbHAS QYHKLWS).

® Bo3MOXHOCTb CBA3W C cuctemami ynpasnens BAS/BMS/DCS no
npotokony PPl, COBMECTVMOMY C BEAOMbIMM YAANEHHBIMU TEPMUHA-
namu ans wuHel Modbus.

© BO3MOXHOCTb MOLKIOYEHNST MOLEMA.
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Level electrodes for refrigerant level monitoring in the
evaporator.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Motor temperature cut-out for solution pump.

e Interlocks for chilled and cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.
- Cooling water inlet and outlet.
- Generator.

- Dilute solution.

- Strong solution.

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallisation prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator, steam valve PLC control based on generator
temperature, solution concentration control).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

e Last week data logging facility at a sampling time of one
hour intervals and last six alarms logging facility are
provided for better understanding of the behavior of the
unit during alarm conditions and for easy diagnosis.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not in-
cluded).

e Machine status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

¢ Remote chilled water temperature setpointfacility through
4 to 20mA or 0 to 10 VDC external signal (optional).

 Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.
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®OYHKLUU CUCTEMbI YMPABJIEHUS U CAMOOUATHOCTUKU

CucTeMa ynpasneHyst BLINOMHSIET creayiolume GyHKumm:

o [INCTaHLMOHHOE N MECTHOE YNpaBneHWe NOCNenOBaTeNbHOCTbIO
onepaunin X0N0ANNbHON MaLLMHLI.

e [IV-perynmpoBaHne BbIXOAHOW TEMMepaTypbl OXNaXAEHHOW BOAbI
NOCPeaCTBOM M3MeHeHus pacxopa napa. Cuctema obecneunBaet
NOAAEPXaHME TEMMEPATYPbI OXNIXAEHHON BOALI B 3aAaHHOM Ayana-
30He, NNaBHO U3MEHSIST PACX0f, ropsueli BoAbl C MOMOLLBIO KNanaHa.
Mpu 3TOM X0N00NPOU3BOAUTENBHOCTb PErYAMPYETCS B Npesenax ot
10 o 100 % HomMHaNBHOrO 3Ha4eHMs. Temneparypa 3a4aeTcs npu
NOMOLLY knasmaTypsl. MHUManbHOE 3a4aBaemoe 3Ha4eHe Temne-
paTypbl OXNAXAEHHON Boabl cocTaenseT 4,5 °C.

e Peructpauys BCex U3MEPSeMbIX TEMNEPATyp, CTENEHU OTKPbITSA
YNPaBNAIOLLEro KNnanaHa, LAMTeNsHOCTU paboThl XONOAUNBHOW Ma-
LUMHBI, KOAMYECTBA MYCKOB/OCTAHOBOB XOMOAMBHON MALUVHBI U T.M.

® Hnovkaups paboyero COCTOSHUS XONOAMNBHON MALLIMHBI CO 3BYKO-
BOM 1 BU3Ya/IbHON aBapUIAHOM CUrHaNM3aLmen.

¢ Bo n3bexaHne 0nacHoro 4as Matepuana tpyb TemnepaTypHoro yaa-
pa npu Nycke MaLLnHbI CUCTEMA YNPaBAEHUS NOAAET HA KNanaH rops-
Yeit BoAbl kKomaHay (curHan Toka 4-20 MA), koTopasi obecreymBaeT
MNaBHOE OTKPLITWE KNanaHa He3aB1CMMO OT 3a[,aHHOV TemMnepaTypbl
(npw ycnoBumm, 4To dakTuyeckas Temnepatypa OXIaKAEHHON BOabI
MPeBbILLAET 3aAaHHyt0). Yepes 10 MuHYT nocne mycka cuctema yn-
paBneHus aBTomMatuyecku nepexnioyaetcs Ha NMAA-perynnposaHue
TEeMepaTypbl OX1aXaaemMon BOAbl.

o [1n51 3aLUMTBI OT YaCTbIX MYCKOB XONOAMALHON MaLLIMHBI M3-3a koneba-
HWA PacXxoda OXIaKAAEMON BOAbI NPEaYCMOTPEHA 2 CeKyHaHas 3a-
Jepxka cpabatbiBaHns AnddepeHLManbHoOro pene AaBneHus.

e B03Bpar K HacTpOikamM Mo YMOMHaHMIO.

e ABTOMATMYECKas CUCTEMA 3alMThl OT Kpuctaniusaumu. Cuctema
YNpaBfeHnst MOCTOSIHHO OMPELENseT TEKYLLYO KOHLEHTPaLMIo pa-
CTBOPA 1 NPU NPUBAKEHNM €€ K KPUTUHECKOMY 3HQYEHMIO YMEHbLLIA-
€T N0Ja4y ropsHen BoAbl, KaxAple 2 MUHYTHI 3aKpbIBasi PErynmpyto-
Lumia knamaH Ha 20 %. Ecnm B Te4YeHne 2 MUHYT KOHLLEHTPaUMst HopMa-
JM3YETCS, TO aBTOMATWUYECKM BKITKOYAETCA peryamposanme no Ma-
3aKOHY. B NpoTMBHOM Cnyyae knanaH 3akpbiBaeTcs elle Ha 20 % Ha 2
MUHYTbI 1 T.4. ECnv yepes 10 MUHYT KOHLIEHTPaLMsS He HOPManu3yeT-
CSl, BbINOJHIETCS OCTAHOB XONOAMNBHOM MaLLMHBI.

OYHKLUU SALLUTDI

CucTema ynpasneHust 06eCneynBaeT cneayioLme GyHKUMM 3aLLmThI:
® 3almTa OT TEMMNEPATYPHOro Yaapa;

® 3alMTa OT 3aMOPaXMBAHMS;

® 3alMTa OT KpUCTanM3aLmm;

® 3alTa OT KaBuTaumm;

® 3alMTa ANeKTPOABUraTenen.

3awura oT TemnepaTypHoro yaapa

Bo n3bexanne onacHoro s matepuana Tpyb TemnepaTypHoro yaapa
B TeyeHue nepsbix 10 MUHYT Nocne nmycka, korma Temneparypa B reHe-
paTope O4YeHb HI3Ka, KanaH ropsyeli BoLb! NIaBHO OTKPLIBAETCS HE3a-
BMCVMO OT TEMMNEPATYpPbl OXIaXAEHHON Boabl. Yepes 10 MuHyT cucte-
Ma ynpaBfeHns aBTOMATUYECKN NEPEKIIOYAETCA Ha PEryN1pOBaHue
TEMNEPATYPbI OXNIKAAEMOI BOAbI.

3awumra oT 3aMopaXuBaHUS

[ns npenoTBpAaLLEHs 3aMOpaXMBaHIsi OXIaxaaemMoii Boabl B Tpybax
VcnapuTenst Npy HapyLLEeHUA HopMasbHbIX YCOBMIA PaBoTbl XON0MNb-
HOM MaLUVHbI MPEAYCMOTPEHDI CReayoLLmME GYHKLMM:
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CONTROL AND SELF DIAGNOSTIC FUNCTIONS

The control panel has the following functions:

e Remote and local access for sequential operation of the
chiller.

e Steam consumption control by a tight control of the
chilled water outlet temperature accomplished by a mi-
croprocessor PID algorithm. This algorithm allows the
machine to keep the chilled water temperature fluctua-
tions within the set values by continuously modulating
the control valve and allowing to partialize the load from
10% to 100% of the nominal value. Keypad variation of
the set point is possible to get a minimum of 4,5°C outlet
chilled water temperature.

e Data acquisition and logging of all the temperatures,
percentage of the control valve opening, machine run-
ning hours, etc.
Status indication with audio visual alarm for malfunction.
In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the steam control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.

Nuisance trip prevention anti chattering timer delays

tripping of chilled water flow switch or differential pres-

sure switch by 2 seconds, in order to avoid dangerous
starts and stops of the machine due to fluctuations in
chilled water flow.

Chilled water reset.

Crystallisation control. The PLC continuously checks the

solution concentration and reduces the steam input by

closing the control valve with 20% steps every 2 minutes
in case the concentration value gets near to the critical
point. After this time, if the concentration becomes nor-
mal, the control is switched back to the PID algorithm. On
the contrary the steam valve is closed by another 20% for

2 minutes, and so on until the concentration becomes

normal. If after 10 minutes the concentration has not

reached a safe value, stopping procedure starts.

SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

e Antifreeze protection

e Crystallisation protection

e Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the steam control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator
tubes, the following functions stop the machine if abnormal
conditions leading to ice formation appear:
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OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

® BLIK/IIOYEHME HACOCA XafareHTa npy YMeHbLLEeHUM TeMnepaTypbl
OXJTKAEHHOV BOMbI HAXE 3aaHHOTO 3HAYEHUS;

® BCTPOEHHaAs 3almTa OT 3aMOPaKMBaHNS;

® TEPMOpENe 3aLLuThl OT 3aMOPAKMBAHNS;

e aBTOMaTMyeckast BIOKMPOBKA HACOCOB OXTaXOaeMon 1 oxnaxaato-
LV BOAb! B CNy4ae OCTAHOBA XONOAMILHON MaLLMHbI;

® pefe pacxoda OxnaxaaeMon Boabl;

* nuddepeHumanbHoe pene AaBneHns OXNXAaeMon BOAb.

3awura oT KpUcTannu3aummn

ECnM KOHLEHTPMPOBAHHBIA pacTBOp, MOCTYMAIOWMA M3 reHepaTtopa B
abcopbep, CNMLLKOM OXNTXAEH, OH KDUCTaNM3YeTes B TEMNO0OMEH-
HWKE PACTBOPOB, HAPYLLAS HOPMabHYI0 PaboTy XONOAMIBHON Ma-
WnHbI. Kpuctannmsaums MOXeT ObiTb BbI3BaHA Kak CMLLIKOM BbICO-
KOW (o1t AaHHOM TemnepaTypbl) KOHLEHTPaLyel abcopbeHTa, Tak v
CNULLKOM HM3KOW (AN LAHHOWM KOHLEHTpauuu) Temnepatypoi. B
XONOAMBHON MalLnHe NMPEeLyCMOTPEHs! Creayiolme GyHKUMKM 3a-
LWMTBI OT KPUCTaIN3ALMM:

© QBTOMATUYECKOE 3aKPbITVE PEMYNMPYIOLLErO KnamnaHa npu noBbILLe-

HWM TEMNepPaTypbl B reHEPATOPE BhILLE 3a1aHHOTO 3HAYEHUS;

OCTaHOB MalLLMHbI NPK MOBLILLIEHUM TEMMEPATYPbl B FEHEPATOPE;

OCTaHOB MaLLIMHbI NPV MOHWKEHUW BXOAHOI TEMNepaTypbl OXNaxaa-

foLLein BoApl.

SawmTa Hacoca xJlapareHTa oT KaBuTauum

Ecnn ypoBeHb xnaaareHTa B CMapuTene 4pe3MepHO NOHKAETCS, AaB-
NIEHVe BCAChIBaHVS HACOCA XaaareHTa NafaeT HUXe AAaBAEHUS Hachl-
LLEHUs XMafareHTa 1 B HaCoCe HadMHaeTcs kasutaums. [ing npenoTs-
paLLEHNst YPE3MEPHOrO CHUXEHUS AABNEHNS BCACHIBAHMS HACOCA He-
006X0AMMO MOAAEPXMBATL YPOBEHb X1afareHTa B UCMApUTENE He HUKE
onpeeneHHoro npesena. [ng 31oi Leny NpUMEHSIOTCS TPW 3N1EKTPO-
na (RE1, RE2, RE3) n pene yposHs (33RL). dnexTpoabl CMOHTVPOBAHI
B CMeLVansHOM KOpyce, NOMELLEHHOM HA HUXHEM BIOKE CO CTOPOHSI
ucnaputens. Anektpon RE1 nmeeT HarMeHbLLYIo AnHy, a anekTpos RE3
—HanbonbLLyi0. YPOBEHb XNnafiareHTa noLaepXMBaeTCs MeXay SneKT-
ponamn RE1 1 RE2. RE3 cnyxut 06Lwum anekTpoaom. Hacoc Bkiioya-
€TCs, KOrAA YPOBEHb XNnapareHTa nopgHmaetcs Ao RE1. Hacoc Bbiknio-
YaeTcs, Korna YpoBeHb onyckaeTcs Hike RE2, 1 BKIOYAETCS CHOBA,
TONBKO KOrZa YPOBEHL ONsITh NoaHMMaeTces 10 RE1. Koraa yposeHs onyc-
kaeTcs Huxe RE2, Hacoc BoIko4aeTes ¢ 3aaepxkoi 20 cekyHa.

SawuTta anekTpoaeurarenei

© Hacocbl abcop6eHTa 1 XnafareHTa 1 BakyyMHbI HACOC OCHALLIEHI
pene 3almTbl OT Meperpysku.

® Hacoc abcopbeHTa OCHaLLEH 3aLUUTHBIM TEPMOpENe.
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e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.
Internal antifreeze

Antifreeze thermostat.

Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.
Chilled water flow switch.

Chilled water D.P. switch.

Crystallisation prevention

If the concentrated solution returning to the absorber from

the generator is excessively cooled, it crystallises in the

heat exchanger and the operation of the machine is af-

fected. Crystallisation occurs either when the concentra-

tion of the solution (for a particular temperature) goes too

high or its temperature (for a particular concentration) goes

too low. The following safety functions prevent the machine

from crystallising.

e Control valve automatic closure when the generator
temperature reaches the critical set-point value.

e Machine safety trip for generator high temperature

e Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump.

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction drops
below the saturation pressure of the refrigerant and the
refrigerant pump starts to cavitate. To ensure the minimum
acceptable suction pressure the level of the refrigerant is
not allowed to fall below a certain level. This is done by
means of three level electrodes RE1, RE2, RE3 and a level
relay, 33RL. The three electrodes are mounted in the
refrigerant level box assembly on the lower shell (evapora-
tor side). RE1 electrode is the smallest in length and RE3
is the longest. The level is maintained between RE1 and
RE2. RE3 acts as a reference electrode. When the level
reaches RE1, the pump starts and when goes below RE2,
the pump stops and restarts only when the level reaches
RET1 again. When the level goes below RE2, a delay of 20
seconds is provided before the pump is switched off.

Motor protection safeties

e Solution, refrigerant and purge pump overload relay.
e Solution pump thermal cut-out.
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OpnocTynenvaTbie aGcopGunonHbIe XoNOMWILHBIE MALMHbI C NApOBbIM NOJOresoM
Single effect absorption chillers steam fired

OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIIACKOM S13bIKE C MPUMEHEHNEM EMHNL, M3MepeHIs cuctembl CIA.
CraHpapTHBIA nepeyeHb 0ToOpaxaeMblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

e Temneparypa B reHepaTope;

e Temneparypa cnaboro pacTeopa;

TEMMEePaTypa KOHLEHTPMPOBAHHOMO PacTBOpa;

CTEneHb OTKPLITUS YNPaBASIOLLEro KianaHa;

NPOAOMKUTENBHOCTL PABOTHI BAKYYMHOMO Hacoca;
NPOAOMKATENBHOCTb PAOOTHI XONOAMILHON MALLIMHBI.

KomaHppl cuctembl ynpaeneHus

® Bbi6Op AMCTaHLIMOHHOTO/MECTHOIO PeXVMa YNpaBNeHUs XONoAMb-
HOW MaLLVHOM.

® [TyCK/OCTaHOB XONOLMNBHOM MaLLVHBI B PEXVME MECTHOIO yrnpasne-
HS.

e BLibop aBTOMATUYECKOr0/PYYHOTO PEXMMa YNpaBneHUs HaCOCOM
Xnagarexta.

© Biio4eHre/BoIkNIOYEHE HACOCA X1afareHTa B PEXUME PY4HOTO Y-
pasneHus.

® BKto4eHne/BbIKTIOYEHNE BaKyyMHOTO Hacoca.

© Buibop aBTOMATVYECKOr0/PYYHOTO PexuMa ynpaBneHus KnamnaHom
nogayv napa.

o OTKpbITVE/3aKPbITUE KNanaHa nojayn napa B PEXUME PYYHOrO Y-
pasneHus.

o KBWTMPOBAHWE aBapUHOro CurHana.

e COpOC aBapuitHOro curHana.

® HacTpoika MakCUManbHOM CTeneHn OTKPLITUS YNPaBASioLLero kia-
naHa.

WUHpankaums pabo4ero cocTosHUS XONOAUbHON MaLUMHBI

o XonogunbHas MalluHa BKN/OTKI.

® JINCTaHLMOHHLIA/MECTHBIN PEXUM YNPABNEHWUS XONOAMUNBHON Ma-
LUMHOM.

e CpabarbiBaHiie pefie pacxoaa oxiaxnaeMoin Bofbl.

e CpabarbiBaHiie anddepeHumMansHoro pene AaBneHns oxXiaxaaemon
BOAb!.

e CpabatbiBaHue 6A0KMPOBKM HACOCA OXNAXAAEMON BOfbI.

e HencnpaBHOCTb AATYMKOB TEMMEPATYPbI.

o CpabaTbiBaH1e TepMOpPENE 3alLuThI OXNaXaaemMoii BOAb! OT 3aMopa-
X1BaHWS.

© 3anopHbIii KnamaH Ha IMHNKM OXIKAAOLLEN BOALI OTKPLIT/3aKpbIT.

e Hacoc abcopbeHTa BKIO4EH,/BbIKIOYEH/B aBAPUItHOM COCTOSHUW.

® ABTOMATUHECKWIA/PYHHON PEXWM YNPABNEHUS HACOCOM X/afareHTa.

® Hacoc xnafareHTa BKIO4EH/BbIKITIOYEH/B aBAPUIAHOM COCTOSHMM.

® BakyyMHbIi1 HACOC BKJIOHEH/BBIKIIOYEH/B aBAPUIAHOM COCTOSHUU.

e CpabarbiBaHiie 3alumTbl Hacoca abcopOeHTa OT Neperpysku.

e CpabarbiBaHue 3aLmThl HAcoCa XN1afareHTa OT Neperpysku.

e CpabarbiBaHue 3aLLmThl OT BLICOKOV TEMMNEPATypbl B FEHEPATOPE.

e CpabarbiBaHiie 3aLMTbl OT H3KOI BXOAHOM TEMMEpaTypbl oxiaxaa-
10LLiei BOB!.

e CpabarbiBaHne pene H13KoM TeMnepaTypbl OXIaKLAeMON BOMbI.

e Llykn pa3baeneHns 3anyLLeH/0CTaHOBNEH.

e CpabarbiBaHuie pene BI0KMPOBKM MO HU3KOI BbIXOAHOM Temnepary-
pe OXIaKAAOLLE BOABI.

 [Haukaums ypoBHS XadareHTa B ucnapurene.

e (OCTaHOB XONOAMIBHON MaLLIMHBI M3-3a BBICOKOM KOHLEHTpaLUK pa-
CcTBOpA.
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INFORMATION DISPLAY

Operating information is in English language with SI units.
Standard information shown is:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e Generator temperature.

e Dilute solution temperature.

e Concentrated solution temperature.

e Percentage (%) of control valve opening.
e Purge pump operating hours.

e Machine operating hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

* Refrigerant pump start/stop in manual.

e Purge pump start/stop.

e Steam control valve auto/manual mode.

e Steam control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

Status display

 Chiller ON/OFF.

e Chiller local/remote mode.

* Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

* Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.
 Solution pump on/off/trip.

e Refrigerant pump auto/manual mode.

* Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Solution pump thermal cut-out trip.

e Refrigerant pump overload trip.

e High temperature of the generator trip.

e Low inlet cooling water temperature trip.

e Dilution cycle on/off.

e L-cut function healthy/trip.

* Refrigerant level indication in the evaporator.
e Solution high concentration trip (annunciation).
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OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

OPTIONAL

CNEUMANBHbIE UCMOJIHEHNSA U
AONOJIHUTEJIbHbIE NMPUHAANEXXHOCTU

© OnepaTuBHbIin KOHTPOSb COCTOSHS MOALIMMHUKOB 3NEKTPOLBHraTe-
NEeN repMETUYHBIX HACOCOB MPOU3BOANTCS NOCTOSHHBIM M3MEPEHU-
€M 3a30p0B B NOALLUMMHMKAX METOLOM BUXpeBbix TOKOB (TRG cucTe-
Ma, HE NPUMEHUMA /1S ABUraTENs MOCTOSHHOTO TOKA, BPALLAIOLLEr0
Hacoc abcopbeHTa).

e Ecnv no ycnoeuam akcnnyataLyv He JONyCKatoTCs NMepepbiBbl B pa-
60Te XONOAMALHON MaLLMHBI, MOTYT ObITb YCTAHOBNEHbI PE3EPBHbIE
repMETUYHbIE HACOCHI XNadareHTa u abcopbeHTa.

® B 33BMCMMOCTV OT CBOICTB BOAbI, MPUMEHSIEMOI B XONOAMILHOM
yCTaHoBKe, TpyObl abcopbepa, VcnapuTenst U KoHAeHcaTopa MoryT
ObITb M3rOTOBNEHBI 13 CNEAYIOLLMX MaTEPUaIoB:

- MenHo-Hukenesblid cnnas 90/10;
- MenHo-Hukenesblid crnas 70/30;
- SS316L

- TUTaH.

® BonbLUoii rpaduyeckmin aucnnen ¢ paspeteHnem 320 x 240 Tovex,
Mo3BONSIOLLMIA 0TOBPaXaTh rpadukn 1 paboumii LK XONOAUNBHON
mawmHbl (TP170A).

e CucTema aBTOMATUYECKOrO YAANEHUS HEKOHLEHCUPYIOLLMXCS ra30B
06ecneynBaeT BKIKOYEHME BaKYYMHOrO HAacoca 1 OTKPLITHE COOTBET-
CTBYIOLLWX KNANaHOB ANst YANeHUs HEKOHAEHCHPYIOLLMXCS ra30B U3
6aka-HakonuTens NPy LOCTUXEHWM 3ajaHHOrO AaBneHs B Gake.

e [ocTaBka [ABYMS OTAENbHbIMW BOKaMW (BEPXHWIA 1 HUXHMIA) Ans
yno6CTBA TPAHCMOPTHUPOBKM U MOHTaXa, 0COBEHHO NPpY MOAEPHM3a-
LI UMEIOLLIEIACS YCTAHOBKM.

© 3aBOACKME WCTIBITAHUS HA COOTBETCTBME YCOBUSM SKCTyaTaLmm,
MPEL/IOKEHHBIM 3aKa34MKOM.

RC GROUP - 159.1.T.ABS.RuEn_02.03

On line bearing monitoring for canned motor pumps
(TRG meter) that lets the user know the health of the
bearing at any given instant by continuously measuring
the bearing clearance through eddy currents (not avail-
able with AC drive on absorbent pump).

On line stand by canned motor pumps for the refrigerant
and for the solution, can be offered for very critical
working conditions where no break down time is allowed.
Special tube material for absorber, evaporator and con-
denser tubes based on the water quality circulating
inside tubes. Available materials are:

- Cupro-nickel 90/10

- Cupro-nickel 70/30

- 8§ 316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.

Two pieces shipping (lower and upper shell) for conven-
ience of shipping and rigging, especially for retrofit jobs.
Factory performance test at the conditions specified by
the customer.
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OpHocTynenYarbie abcopOumontble XoNoWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFEBOM
Single effect absorption chillers steam fired

TEXHUHECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJENb MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Oxnaxpaemas Bopaa (1) Chilled water (1)

X0NnogonrPoU3BOAMT. COOLING CAPACITY kBt 351 421 527 632 737 842 983 1123 1264 1404 1580
Pacxop, Bogbl Water flow M4 60,5 726 90,8 1089 127,1 1452 169,3 193,5 217,7 2419 2721
mapaBnuyeckoe ConpoTMBIEHNE Pressure drops kMa 53,9 60,7 50 55,8 52,9 539 40,2 39,2 382 40,2 37,2
BMmecTUMOCTb KOHTYpa Water hold up volume n 140 154 192 214 283 304 353 427 473 504 656
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowuas soaa (2) Cooling water (2)

Pacxop, Bogbl Water flow M/q 91 109 136 163 190 218 254 290 327 363 408
mapaBnuyeckoe ConpoTMBIEHNE Pressure drops kMa 30,4 353 47 54,9 451 529 76,4 549 588 64,7 549
BMecTUMOCTb KOHTYpa Water hold up volume n 336 369 408 458 639 684 757 1.092 1.159 1.214 1.418
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 80O 800
Nap (3) Steam (3)

I'nopasnnyeckoe CoOnpoTuBIEHNE Pressure kMa 150 150 150 150 150 150 150 150 150 150 150
Pacxop napa Consumption kr/4 830 1000 1250 1500 1750 2000 2330 2660 2990 3320 3740
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsemas MOLHOCTb Power input kBr 1,5 1,5 1,5 1,5 1,5 1,5 1,5 3 3 3 3
MoTpebnsiemblit TOK Electric absorption A 5 5 5 5 5 5 5 9,5 9,5 9,5 9,5
HACOC XJIAOATEHTA REFRIGERANT PUMP

MoTpebnsiemas MOLLHOCTb Power input kBT 3 0,3 0,3 0,3 0,3 0,3 3 3 ,3 0,3 0,3
MoTpebnaemblit TOK Electric absorption A 14 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4
BAKYYMHbII HACOC PURGE PUMP

MoTpebnaemas MOLHOCTb Power input kBr 04 0,4 0,4 0,4 0,4 4 0,4 0,4 0,4 0,4 0,4
Motpebnsemblit TOK Electric absorption A 15 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE NOTP. 9NEKTPOSHEPTUW  TOTAL POWER CONSUMPTION KBA 9 5,9 5,9 5,9 5,9 9 5,9 825 825 8,25 8,25
PA3MEPbI DIMENSIONS

LnvHa Length mv 3.110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050 5.015
LLnpuHa Width MM 1.835 1.835 1.835 1.835 1.990 1.990 1.990 2.180 2.180 2.180 2.400
Bbicota Height MM 2490 2.490 2490 2490 2.790 2.790 2.790 3.145 3.145 3.145 3.360
MpocTpaHcTBO, HeobXx. /1 3ameHbl TpY6  Space for tube removal MM 2400 2.400 3.755 3.755 3.815 3.815 4.100 4.100 4.100 4.100 4.100
'MOPABIMYECKVE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemas Boga Chilled water @DN 100 100 100 100 125 125 125 150 150 150 200
OxnaxgatoLas Boga Cooling water @DN 125 125 125 125 150 150 150 200 200 200 250
MNap Steam @DN 125 125 125 125 150 150 150 200 200 200 200
OTBoOf, KOHAEHCaTa Drain QDN 40 40 40 40 40 40 40 50 50 50 65
MACCA WEIGHTS

3kcnnyaTtaumoHHas mMacca Operation weight krx1000 4,9 51 6,5 6,7 7.9 8,3 9,2 11,3 11,8 122 141
Macca npu oTrpyske Shipping weight krx1000 43 4,5 5,8 6 6,9 7,3 8,1 98 103 106 121
MOJENb MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Oxnaxpaemas Boaa (1) Chilled water (1)

X0nogonPou3BOAMT. COOLING CAPACITY kBt 1758 1931 2176 2422 2703 2984 3335 3686 4037 4563 4914
Pacxopn Bogp! Water flow M3y 302,4 332,6 375 417,3 4657 514 5745 635 6955 786,3 846,7
Fmapaenuyeckoe ConpoTMBEHVE Pressure drops kMa 38,2 43,1 46 725 803 725 803 754 774 43,1 421
BmecTMOCTb KOHTYpa Water hold up volume n 710 1.046 1.105 1.223 1.297 1.473 1.580 2.193 2.291 2.502 2.620
MakcumansHoe fasnenue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowas soga (2) Cooling water (2)

Pacxop, Bogbl Water flow M3y 454 499 562 626 698 771 862 952 1043 1179 1270
mapaenuyeckoe CoOnNpoTMBEHNE Pressure drops kMa 54,9 68,6 745 97 1009 96 97 76,4 78,4 107,8 1117
BmecTMOCTb KOHTYpa Water hold up volume n 1488 2250 2.376 2437 2581 3.578 3.710 4.789 4.936 5.271 5.448
MakcumansHoe faBneHue (4) Max pressure (4) kMa 800 800 800 800 800 800 800 800 800 800 800
Vapore (3) Steam (3)

mapaBnuyeckoe ConpoTMBIEHNE Pressure kMa 150 150 150 150 150 150 150 150 150 150 150
Pacxop napa Consumption kr/4 4150 4570 5150 5730 6400 7060 7890 8720 9550 10790 11620
HACOC ABCOPBEHTA SOLUTION PUMP

Motpebnsiemas MOLLHOCTb Power input kBr 3 3 3 3 3 4,5 4,5 4,5 45 55 55
MoTpebnsemblit TOK Electric absorption A 95 9,5 9,5 9,5 9,5 13 13 13 13 17 17
HACOC XJTADATEHTA REFRIGERANT PUMP

MoTpebnsemas MOLHOCTb Power input kBT 3 0,3 0,3 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
MoTpebnaemblit TOK Electric absorption A 14 1,4 1,4 5 5 5 5 5 5 5 5
BAKYYMHbI HACOC PURGE PUMP

Motpebnsemas MOLLHOCTb Power input kBt 0,4 04 075 075 075 075 075 075 075 0,75 0,75
MoTpebnsemblit TOK Electric absorption A 15 1,5 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
CYMMAPHOE MOTP. 3JIEKTPOSHEPIUM  TOTAL POWER CONSUMPTION kBA 825 845 845 1 11 141 141 141 141 176 176
PA3MEPbI DIMENSIONS

LnvHa Length MM 5.015 6.855 6.855 8.090 8.090 7.940 7.940 8.150 8.150 9.400 9.400
LLnpuHa Width MM 2400 2.950 2.950 2.950 2.950 3.100 3.100 3.550 3.550 3.550 3.550
BoicoTa Height mv 3.360 3.870 3.870 3.870 3.870 4.285 4.285 4.560 4.560 4.560 4.560
MpocTpaHCTBO, HeobX. s 3ameHbl Tpy6  Space for tube removal MM 4.100 5.320 5.320 6.560 6.560 6.560 6.560 6.560 6.560 7.910 7.910
TMAPABJINYECKWUE COEOVMHEHWA  HYDRAULIC CONNECTIONS

Oxnaxzaemas Boga Chilled water QDN 200 250 250 250 250 250 250 300 300 300 300
OxnaxgatoLas Boaa Cooling water @DN 250 300 300 300 300 350 350 400 400 400 400
Map Steam QDN 200 250 250 250 250 300 300 350 350 350 350
OTBOA, KOHAEHCaTa Drain QDN 65 65 65 65 65 80 80 80 80 80 80
MACCA WEIGHTS

3kcnnyataumoHHas macca Operation weight krx1.000 14,6 23,1 24 28 29,3 32,1 33 43 43,9 49 49,9
Macca npv oTrpyske Shipping weight krx1.000 125 20 209 243 256 27 28 37,2 38,1 42 43

Ecnu ycnoBus akcnnyartauum oTAM4aloTCs OT YKa3aHHbIX B Tabnuue, oGpaluaitech
no Bonpocam noaGopa Moaenu B TOProeoe npeacraeutenscteo RC GROUP.

(1) Mpw Temnepatype oxnaxaaemoi Boasl 7/12 °C.

(2) Mpw Temnepatype oxnaxpaioLleit soawl 29/37,4 °C.

(3) MMpw TemnepaType Cyxoro HaCbILLEHHOro napa.

(4) Mo TpeboBaHMIO 3aka3urka BO3MOXHbI APYr1e 3HAYEHNS MaKCUMaNbHOTO AaBAEHUS.
McTounuk nutanus: 3 dasbl; 415 B; 50 My,

KoadpduLmeHT 3arpsisHeHns BOAbI B ruapaBnmyeckom KoHType = 0,086 m*C/kBT

For working conditions different from above, please contact
RC GROUP offices to request a customized selection.

(1) Referred to chilled water temperature 7/12°C.

(2) Referred to cooling water temperature 29/37,4°C.

(3) Referred to saturated dry steam.

(4) Different pressures available on request

POWER SUPPLY 415/3/50

Fouling factor in water circuit = 0,086 °C n?/ kW
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

PABOYUE XAPAKTEPUCTUKU

MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPU3YIOT 3aBNCUMOCTb
XONOAONPOM3BOANTENBHOCTN OT PABOUMX YCIOBUIA 1 MOTYT CAYXWTb ANst
npeuBapMTeanoM OLEHKW BNIUAHUA 3TUX yCﬂOBVIVI Ha X0noaonpounsso-
ONTENbHOCTb.

[ins 6onee TO4YHOM OLIEHKM 1 noabopa MoaeN, COOTBETCTRYIOLLEN 3a-
[JlaHHBIM YCI0BMSIM AKCMyaTaLyn, pekoMeHayeTcs o6pallaTbcs B TOp-
roeoe npeactasutensctBo RC GROUP.

3ABMCUMOCTb X0/1040MPOM3BOAUTESIBHOCTU OT TEMIE-
PATYPbI OXJIAXXAEMOM BObl HA BbIXOJE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE
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80
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Temnepatypa oxiaxaaeMon Bofbl Ha Boixoae, ‘C
Chilled water outlet temperature (°C)

8 10 12

Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C

Cooling water inlet temperature = 29°C

3ABMCUMOCTb X0/1040MPOU3BOAUTENBHOCTU OT PASBHOCTU COOLING CAPACITY ACCORDING TO CHILLED

TEMMEPATYP OXJIAKIOAEMOW BOAbI HA BXOAE U BbIXOJE (AT) WATER AT
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S ~ 104
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% g 100 =
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Pa3HOCTb TemMnepaTyp OXNlakaaemMoi Bofbl Ha BXOAE W Bbixoae (AT), °C
Chilled water AT (°C)

Temnepatypa oxnaxaaemoi Boabl Ha Beixoge = 7 °C
Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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THERMOFRIGO - $3.SEF

OpHocTyneHYiarbie a6copOumnoHHbIe XONOMWIbHbIE MaLLHbI C NAPOBbIM NOJOPEEOM

Single effect absorption chillers steam fired

3ABMCUMOCTb X0J10A0MPON3BOAUTENIBHOCTU OT TEMME- COOLING CAPACITY ACCORDING TO COOLING

PATYPbI OXJIAXIAIOLLEA BOZbI HA BXO[E

Temneparypa oxnaxgaemoii Bogpl Ha Boixoge = 7 °C

WATER INLET TEMPERATURE

Xonomonpon3BoaMTENLHOCTL, %
Cooling capacity (%)
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-
-
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-
o
o

©
o

©
o

70

20

22 24 26 28 30 32 34
Temnepatypa OxnaxaatoLLei Boasl Ha Bxoae, “C
Cooling water inlet temperature (°C)

Chilled water outlet temperature = 7°C

3ABUCMMOCTb X0J1040MPOU3BOAUTESIBHOCTHU OT KO3®- COOLING CAPACITY ACCORDING TO CHILLED

OULIMEHTA 3ArPA3HEHNS OXJIAKIAEMOM BOJb

Temneparypa oxnaxgaemoii Bogpl Ha Boixoge = 7 °C
Temneparypa oxnaxaaioLien Boasl Ha Bxoge = 29 °C
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WATER FOULING FACTOR

X0N0A0NPON3BOAMTENBHOCTb, %
Cooling capacity (%)

-
o
o

©
o

90

85

80

75

<
\\
\
\\
N
N
\\‘
0,05 0,15 0,25 0,35 0,45

KoadduumeHT 3arpsisHeHns oxnaxnaemoii Bofpl, M? “C/kBT
Fouling factor (m? °C / kW)

Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

SABUCMMOCTb X0/10A40MPOU3BOAUTENIBHOCTU OT KO3®- COOLING CAPACITY ACCORDING TO COOLING
OULUEHTA 3ATPA3HEHUSA OXJ'IA)KAAIOLIJ,EFI BOAbI WATER FOULING FACTOR
) 100 <
= \
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~ 95
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3G
s s Q
o 90
% Q \
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S8 s S
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3 N
=
80
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KoadduuwmeHT 3arpssHeHist oxnaxpaiollei soapl, M? ‘C/kBT
Fouling factor (m? °C / kW)

Temnepatypa oxnaxaaemoit Boabl Ha Beixosie = 7 °C Chilled water outlet temperature = 7°C

Temneparypa oxniaxgaroLeri Boabl Ha Bxoge = 29 °C Cooling water inlet temperature = 29°C

SABUCUMOCTb X0J1040NPON3BOOUTENIBHOCTU OT JABJIE- COOLING CAPACITY ACCORDING TO STEAM
HUS NAPA PRESSURE

o 100 =
X "]
a8 —~ /
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ES 80
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[asnenve napa, klMa
Steam pressure (kPa)
Temnepatypa oxnaxaaemoit Boabl Ha Beixose = 7 °C Chilled water outlet temperature = 7°C
Temneparypa oxniaxgaroLeri Boabl Ha Bxoge = 29 °C Cooling water inlet temperature = 29°C
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THERMOFRIGO - $3.SEF

OpHocTynenYarbie abcopOumontble XoNoWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFEBOM

Single effect absorption chillers steam fired
FTABAPUTHBIE U YCTAHOBOYHbIE
PA3MEPbI (Mm)

DIMENSIONS (mm)

TUNOPA3MEP / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L 3110 3.110 4.130 4.130 4.250 4.250 4.860 5050 5.050 5.050 6.855 6.855 8.090 8.090
w 1.835 1.835 1.835 1.835 1.990 1.990 1.990 2.180 2.180 2.180 2.950 2.950 2.950 2.950
H 2490 2490 2.490 2.490 2.790 2.790 2.790 3.145 3.145 3.145 3.870 3.870 3.870 3.870
M 2.400 2.400 3.755 3.755 3.815 3.815 4.100 4.100 4.100 4.100 5.320 5.320 6.560 6.560
W !
o ) 3 |3
aooooiaa I | aaroooa
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MUHUMAasbHOE CBOOOHOE NPOCTPaHCTBO, HeobXxoayumMoe s 3a-
MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc-
TanbHble TPEBOBAHWS K CBODOAHOMY NPOCTPAHCTBY BOKPYT XONO-
IUNBHON MalLLIHBI;

- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS;

- 200 mMm cBEpXY;

- 500 MM C Apyryx CTOPOH.

M Minimum clearance for tubes removal. This space can

be provided at any one side of the machine.

Other required installation clearance:
1200mm control panel side
200mm top

500mm others
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

®YHIAMEHT (Mm) FOUNDATION (mm)
TUNOPA3MEP / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L MM 1.846 1.846 2.866 2.866 2.816 2.816 3.424 3.424 3.424 3424 4592 4592 5.856 5.856
w MM 220 220 220 220 270 270 270 270 270 270 320 320 320 320
w1 MM 320 320 320 320 370 370 370 370 370 370 420 420 420 420
B MM 1690 1.690 1.690 1.690 1.580 1.580 1.580 1.640 1.640 1.640 1.975 1.975 1.975 1.975
CTC MM 1550 1.550 1.550 1.550 1.380 1.380 1.380 1.440 1.440 1.440 1.135 1.135 1.135 1.135
T Kr 2.450 2550 3.250 3.550 3.950 4.150 4.600 5.650 5.900 6.100 11.550 12.000 14.000 14.650
\ 3
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1 4 aHKepHbix 6onta M24 BXOAST B KOMMIEKT NOCTaBKMW. YCTaHOBKA
XONOAWNBHOV MaLLMHBI HA GYHAAMEHT [OMKHA BbINONHATLCS B
COOTBETCTBUW C WHCTPYKLMEN NO 3KCrnyaTauumn 1 TEXHUYECKOMY

4 nos x M24 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

0BCnyxXMBaHMIO arperara. 2 Unit base
2 OcHoBaHVe X0noaMILHON MaLLVHBI. 3 Foundation
3 ®yHpameHT. T Unit weight on each foundation
T  Bec arperata, NpuxoasLLMICS Ha KaXAayto Oropy.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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THERMOFRIGO - $3.SEF

OpHocTynenYarbie abcopOumontble XoNoWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFEBOM
Single effect absorption chillers steam fired

FABAPUTHBIE U YCTAHOBOYHbDIE DIMENSIONS (mm)
PA3MEPbI (Mm)
TUNOPA3MEP / MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L 5.015 5.015 7.940 7.940 8.150 8.150 9.400 9.400
w 2.400 2.400 3.100 3.100 3.550 3.550 3.550 3.550
H 3.360 3.360 4.285 4.285 4.560 4.560 4.560 4.560
M 4.100 4.100 6.560 6.560 6.560 6.560 7.910 7.910
w ‘ L
. 7 & T
\ —_——— = \
N \
Y W A
B N T —— U —:\: ﬂl
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i | r ! | !
N S 'V I B
: —
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M
M MuHuManbHoe cBOBOAHOE MPOCTPAHCTBO, HEoOXoaMMOe afis 3a- M Minimum clearance for tubes removal. This space can
MeHb! TPYD (C OAHOI U3 CTOPOH PacnonoxeHus Kpbiwek). Oc- be provided at any one side of the machine.
TasbHble TpeBoBaHWs K CBOBOAHOMY NPOCTPAHCTBY BOKPYF XOJ0- Other required installation clearance:
JINBHOW MaLLUHbI: 1200mm control panel side
- 1200 MM CO CTOPOHbI My/bTa YNPABNEHNS; 200mm top
- 200 mm ceepxy; 500mm others

- 500 MM C Apyryx CTOPOH.
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

®YHOAMEHT (Mm)

FOUNDATION (mm)

TUNOPA3MEP / MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L MM 3.304 3.304 5.486 5.486 5.526 5.526 6.776 6.776
w MM 270 270 420 420 420 420 420 420
w1 MM 370 370 520 520 520 520 520 520
B MM 1.840 1.840 2.412 2.412 2.660 2.660 2.260 2.260
CTC MM 1.500 1.500 2.272 2.272 2.520 2.520 2.520 2.520
BTB MM 120 120 240 240 200 200 200 200
T Kr 7.050 7.300 16.050 16.500 21.500 21.950 24.500 24.950
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1 8 aHKepHbIx 60nToB M24 BXOAAT B KOMMNEKT NOCTaBKM. YCTAHOB-
Ka XONOAMIBHOM MaLUMHLI Ha GYHEAMEHT OKHA BbINOMHSTLCS B
COOTBETCTBUM C UHCTPYKLIMEN MO SKCMTyaTaLumn 1 TeXHUYECKOMY
0BCnyxXMBaHMIO arperara.

2 OcHoBaHVe X0noaMILHON MaLLVHBI.

®yHaameHT.

T  Bec arperata, NpuxoasLLMICS Ha KaXAayto Oropy.

w
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1 8 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation

—H4wN
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THERMOFRIGO - $3.SEF

OpHocTynenYarbie abcopOumontble XoNoWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFEBOM
Single effect absorption chillers steam fired

NOJIOXKEHME TMAPABJINHYECKUX

MATPYBKOB

ON49 TMNOPASMEPOB C 352 0 1760

Ha cnepylowweii cxeme nosioXeHne ruapaBAMYeckMxX naTpyokos
NnokasaHO OPMEHTMPOBOYHO.

06bem HACTOSALLIero Karanora He No3BoNAET NpeacTaBUTb BCE MHOIO-
YMCTIEHHbIE BapMaHTLI PACNONOXEHNs! MPUCOeAVHNTENbHLIX NAaTPyOKOB
[JAHHBIX MaLLUWH.

ToyHOE NONoXeHne NPUCOEaNHNTENbHbIX I'IanyﬁKOB NPMBOONTCA Ha
CBOPOYHBIX YEPTEXAX ArperaTos.

NS
/
- v
N2 :
,,,,,, 5
otk 2K
(gt

N1 Bxop, oxnaxgaemoii Bogpl.
N2-NE  Bbixop, oxnaxgaemoii Bogpl.
N4-NC  Bxop, oxnaxpatoLei Bofpl.
N5 Bbixon, oxnaxaatoLLIei BObI.
N7 Mongop napa.

N8 OtBOA KOHAEHCaTa.

N9 Pa3pbiBHas MembpaHa.
CXEMA NOABOJA TPYB
UCNAPUTEJIb

HYDRAULIC CONNECTION POSITION
FROM MODEL 352 UP TO MODEL 1760 INCLUDED
The following hydraulic connection position scheme is
purely indicative.

Absorption chillers present a great number of different
connections orientation that is not possible to include in this
catalogue for space reason.

For the precise hydraulic connections position scheme,
please refer to the final general arrangement drawing.

=

N1 Chilled water inlet
N2 - NE Chilled water outlet
N4 - NC Cooling water inlet
N5 Cooling water outlet
N7 Steam inlet

N8 Condensate outlet
N9 Rupture disc

CONNECTIONS ARRANGEMENT

EVAPORATOR

Cxema nozsopa Tpy6
Connection arrangement

Yucno xooos
Passes number

Bbixon, oxnaxagaemon Boapl
Chilled water outlet

Bxon, oxnaxaaemon Boabl
Chilled water inlet

YeTHoe - Even E N1 N2
HeueTtHoe - Odd (0] NE N2
ABCOPBEP/KOHAEHCATOP ABSORBER/CONDENSER

Cxema nogsoga Tpyb
Connection arrangement

Yucno xooos
Passes number

Bbixon, oxnaxagaemon Boapl
Cooling water outlet

Bxop, oxnaxgaemoin Boapl
Cooling water inlet

YeTHOe - EVven E

N4 N5

HeueTtHoe - Odd (0]

NC N5
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

NOJIOXKEHUE TMAPABJINYECKUX

NATPYBKOB

ONa TMNOPA3MEPOB C 1936 M0 4928

Ha cnepyiolueii cxeme nonoxeHue ruapaBnM4eckux NaTpyokoe
NoKa3aHO OPMEHTMPOBOYHO.

06bem HaCTOALLEero Karasora He no3BoNIAET NpeacTaBUTb BCE MHOIO-
YMCTIEHHbIE BAPUaHTLI PACTONIOXEHUs NPUCOBAUHUTESTbHBIX NaTPyOKOB
JAHHBIX MaLLVH.

TO4YHOE NONOXEHUE NPUCOEAMHUTENBHBIX NATPYOKOB NMPUBOANUTCS HA
COOPOYHBIX YEPTEXAX arperaTos.

N5

N2

N8

N1

N1 Bxop, oxnaxnaemoii Bogpl.
N2-NE  Bbixop, oxnaxgaemoii Bogpl.
N4-NC  Bxop oxnaxpatoLei Bofpl.
N5 Bbixon, oxnaxaatoLLIei BObl.
N7 lMomgog, napa.

N8 OtBOA KOHAEHCaTa.

N9 Pa3pbiHas membpaHa.
CXEMA NOOBOJA TPYB
UCNAPUTEJ1b

HYDRAULIC CONNECTION POSITION
FROM MODEL 1936 UP TO MODEL 4928 INCLUDED
The following hydraulic connection position scheme is
purely indicative.

Absorption chillers present a great number of different
connections orientation that is not possible to include in this
catalogue for space reason.

For the precise hydraulic connections position scheme,
please refer to the final general arrangement drawing.

v

ooooooooooo

N1 - NE Chilled water inlet

N2 Chilled water outlet
N4 - NC Cooling water inlet
N5 Cooling water outlet
N7 Steam inlet

N8 Condensate outlet
N9 Rupture disc

CONNECTIONS ARRANGEMENT

EVAPORATOR

Cxema noggoga Tpy6
Connection arrangement

Yucno xooos
Passes number

Bbixog, oxnaxgaemon Boapl
Chilled water outlet

Bxon, oxnaxaaemon Boapl
Chilled water inlet

YeTHoe - Even E N1 N2
HeueTtHoe - Odd (0] NE N2
ABCOPBEP/KOHAEHCATOP ABSORBER/CONDENSER

Cxema noasoaa Tpyb
Connection arrangement

Yucno xooos
Passes number

Bbixog, oxnaxgaemon Boapl
Cooling water outlet

Bxop, oxnaxgaemoin Bogpl
Cooling water inlet

YeTHoe - Even E

N4 N5

HeueTtHoe - Odd (0]

NC N5
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFEBOM
Single effect ahsorption chillers steam fired

TENon3onauus INSULATION

Cxema HaHeceHUs TeNnNon3onaUmm. Scheme for unit insulation.

Tennous3onaLys B KOMMIEKT NOCTABKU HE BXOAMT. Insulation is part of the Customer scope of supply.
Tennousonsiums reHeparopa Generator insulation.

Tennousonsums HAHOCUTCS Ha ropsume NOBEPXHOCTM. Insulation for hot surface.

MakcumansHas paBoyas Temnepatypa 180 °C. Working temperature max 180°C.

i [ i

Tennousonsuma ucnapurens Evaporator insulation.
TennousonsLms HaHOCUTCS! Ha XONMOAHbIE MOBEPXHOCTU. Insulation for cold surface.
MuHumanbHas paGodast Temneparypa 5 °C. Working temperature min 5°C.

e

TennousonsiumMs Tenno0oGMeHHUKa pacTBopoB Heat exchanger insulation.
Tennousonsuys HaHOCUTCS Ha ropAYMe MOBEPXHOCTA. Insulation for hot surface.

H 0,
MakcumansHas pa6ouas Temneparypa 150 °C. Working temperature max 150°C.

e SR (A

06LLas nnoLazb TENNON30AUPYEMOii OBEPXHOCTH Insulation total area o .
06LLas NNoLLIAMb TENNOM30AMPYEMON IOBEPXHOCTA BKIOHAET NAOLLIAb The total area includes the area of pipes in the machine.

MOBEPXHOCTY TPYBOMNPOBOAOB.

TUNOPA3SMEP MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Mnowaae rops4mx NoBepxHocTemn Hot surface insulation m? 10 10 13,1 13,1 159 159 172 19,9 199 199 224
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation M2 132 132 155 155 186 186 202 245 245 245 294
TUNOPA3MEP MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Mnowasp ropsumnx NoBepxXHOCTEw Hot surface insulation M2 224 311 312 349 349 383 383 463 463 525 525
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation m? 294 396 396 457 457 529 529 626 626 66,7 66,7
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THERMOFRIGO - 3.SEF

OpHocTynenYarbie abcopOumontble XoNoJWIbHbIE MALLIVHbI G NAPOBbIM NOJJOFIEBOM
Single effect absorption chillers steam fired

TUNMOBASA CXEMA YCTAHOBKU TYPICAL PLANT DIAGRAM
SNEKTPUYECKMIA CUITHATT MHEBMOCMCTEMA KJTAMIAHA
ELECTRIC SUPPLY PNEUMATIC SUPPLY

TPALVPHS
NOAMUTO4HAS BOJA
COOLING TOWER | jrivr b WATER

o

TO BOILER

l
1
|
|
|
|
7 : JOPEHAX
K : BLOWDOWN
|
l
1
—1
—~
\V/
L OXJIAKOAEMAS BOOA
CHILLED WATER
%E KOHIEHCATHbI BAK
Y | CONDENSATE TANK
>
=
(@]
S
>
=
C o
v Z
\, I~
-
OXNTAXIAIOLLAA BOOA
COOLING WATER
»« Knanax sakpbIT @ BopasHolt Hacoc \'i\, NHamkaTop ypoBHs
Device closed Water pump N Level indicator
KnanaH oTKpbIT Pene Temnepatypbl TepMOIVHAMUIECKI KOHIEHCATOOTBOAUMK
>
1 L= Thermostat Ii-l Thermodynamic steam trap
MoBopOTHas 3acnoHka [Latunk Temneparypb RSOSSSs 1enNoN3oNaLms TONLWMHOM 50 Mm
e ve @ Thermometer SR 50mm insulation
)21 Knanax npoxopHoit @ Pacxofomep
| Globe valve Flowmeter
>4 OBparHbii knana @ Perynupyowmi knana 4..20mA Ynpasnsiowwmit curHan
ve Control valve —— Drive signal
TPOWHWKOBBIA HUALTP ® KOHIEHCATOOTBOAYMK C MEPEBEPHYTLIM MOMABKOM JlvHna cxatoro Bo3amyxa
"Y" strainer Inverted bucket steam trap Pneumatic line
'& Kpan @ Pene makc. ypoBHs ﬁ Perynsitop BO3AyLUHbIi ¢ GUALTPOM
Cock High level switch Air filter requlator
MaHomeTp @ Pene MuH. ypoBHs @ ANeKTPO-NHEBMATYECKWI NPeodp.
Manometer Low level switch E/P convertor
(*) MakcvmanbHOoe AaBneHne BCachiBaHUS Ha BLIXOAE KOHAEHcaTa (*) Maximum back pressure at condensate outlet: 19.5kPa
19,5 kMa
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THERMOFRIGO - $.DEF

lIByKcTYneHyabie abcopouvoHbIe XONOWIbHbIE MALMHbI
C faposbiM MoJ0rpesoMm

Double effect absorption chillers steam fired



THERMOFRIGO - $.DEF

JiByxcTynenviarbie aGcopoumonHbie XONOMIIbHbIE MALIMHDI C NAROBLIM NOAOIPEBOM
Double effect absorption chillers steam fired

PABOYMIA LUK

Ha avarpamme nokasaHa cxema LpKyisiLuy pacTBopa 1 BOfbI B X0NI0-
JIUNbHOM MaLLnHe.

Pabounin Lumkn xonoamnsHo MawvHbl Termofrigo S.DEF n3secTeH nop,
Ha3BaAHUEM «MOCNEA0BATENbHbIN LK.

WORKING CYCLE

With the help of the cycle diagram below, it is possible to
follow the path of the solution and of the water inside the
machine starting from the high temperature generator. The
working cycle of the Thermofrigo S.DEF machines is known
as "series cycle".
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OtBOA KOHAEHCaTa

1- MWcnaputenb

2- A6copbep

3 - KoHngeHcatop

4a — HM3KOTEMMNEPATYPHbIN reHepaTop

4h - BbICOKOTEMMNEPATYPHLI reHepaTop

5a — HM3KoTeMMepaTypHbIi TENI00OMEHHUK PaCcTBOPOB
5b — BbIcOKOTEMMNEPATYPHbI TENT00OMEHHVK PAacTBOPOB
6 - Bnok ynaneHusi HEKOHAEHCUPYIOLLMXCS ra30B

7 - BakyymHbIli HacoC

8 - TMepenuBHasa Tpyba abcopbeHTa

9- Hacoc abcopb6eHTa

10 - Hacoc xnapareHTta

11 — TpexxopoBoW knanaH

Drain
=)
‘ OxnaxgaioLuas Boaa
Cooling water
Cnabbiii Oxnaxpaemast Oxnaxpaowas pomexyToy- KoHUeHTpMpo- Mapbl Knanax Knanax
pacTeop XnapareHt BoJa BoJa HbIA PACTBOP BaHHbI PACcTBOP XnafareHTa OTKpPbIT 3aKpbIT
| | | | | | ><] >«
Dilute Refrigerant Chilled Cooling Intermediate Concentrated Refrigerant Open Closed
solution water water solution solution vauor valve valve

1 Evaporator

2 Absorber

3 Condenser

4a Low temperature generator

4b High temperature generator

5a Low temperature heat exchanger
5b High temperature heat exchanger
6 Purge unit

7 Purge pump

8 Overflow pipe

9 Solution pump

10 Refrigerant pump

11 Steam control valve

BbicokoTemnepaTypHbIii reHepaTop. B BbICOKOTEMNEPATypHOM re-
HepaTope cnabblii pacTeop LiBr ¢ koHueHTpaumeit 57,8 % noporpesa-
€TCs NPOXoAALLMM Mo Tpy6am napom ¢ aasneHvem ot 400 ao 1050 ka.
Brarogaps nogsoavMoMy Tensy BOAA BbINapWBAETCs M3 pacTBopa, U
€ro KOHLEeHTpauws nosbiaeTes A0 61 % (MpoMEXyTO4HbIA PacTBop).
Takm 06pa3om, 13 reHepaTopa BLIXOAST MPOMEXYTOUHBIN pacTBop LiBr
¢ Temnepatypoii 154 °C v napsl xnafareHta.

[laBneHne B BbICOKOTEMMEPATYPHOM reHepatope - okono 94 kMa.
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High temperature generator: Inside this heat exchanger
the dilute solution with a concentration of 57,8% is heated
by an heat source, for example steam (with a pressure
between 400 and 1050 kPa) that is flowing inside the tubes.
Due to this heat, the solution starts boiling and its concen-
tration goes up to 61% (intermediate solution). At the outlet
of the high temperature generator this intermediate solu-
tion at the temperature of 154°C and refrigerant vapors are
available.

Pressure inside the high temperature generator is about
94 kPa.
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BbicoKOTeMNepaTypHbIii TENI006MEHHNK pacTBOPOB. B Bbicoko-
TEMMEPATYPHOM TenNOO0OMEHHUKE MPOMEXYTOYHBIN PACTBOP, MOCTYNa-
IOLLMIA U3 BLICOKOTEMMEPaTYPHOro reHepaTopa, NoforpeBaeT clabbiii
pacTBop (C KOHUeHTpauueit 57,8 %), nocTynatowwii n3 abcopbepa 1
ZIBYX Apyrux TennoodbmerHnkos, ot 82 “C o 147 °C. bnaropapst atomy
NOBbILLAETCS 3PDEKTUBHOCTb PAbOTLI XONOAMILHON MALLIMHBI.

Hu3koTremnepatypHblii reHepaTop. B H13koTeMnepaTypHOM reHepa-
TOPe MPOMCXOAUT AaNbHENLLEE MOBbILIEHUE KOHLEHTPALMM MPOMEXY-
TOYHOrO PAcTBOPA, MOCTYNAIOLLEr0 13 BbICOKOTEMMEPATYPHOrO TENO-
0bMeHHwKa, 10 63,6 % (KOHLEHTPMPOBAHHBI pacTBop). MoBbIleHne
KOHLEHTpaLMV NPOMCXoamT Baarofaps BuiNapuBaHUIo BOAbI U3 PACTBO-
pa 3a CYET ropsymx NapoB XTafareHTa, MOCTYNAIOLLIMX U3 BbICOKOTEM-
nepaTypHoro reHepatopa. OfHOBPEMEHHO MPOMCXOANT NOBbILLEHNE
TeMnepaTypbl KOHLEHTPUPOBaHHOro pacTteopa ¢ 85 °C go 92 °C. B Hus-
KOTEMMepaTypHOM reHepaTope UCMoMb3YEeTCs BTOPUYHAs TENOTa, KO-
TOpasi B MPOTUBHOM CMy4ae paccevsanach Obl B KOHAEHCATOPe, N03TO-
My 3QPEKTUBHOCTL ABYXCTYNEHYATON XONOANIBHON MaLLMHbI 3HAYN-
TE/bHO BbILLE, YEM OIHOCTYNEHYATOM.

/3 HU3KOTEMNEPATYPHOrO reHepaTopa KOHLEHTPUPOBAHHBIA PacTBOP
noctynaeT B abcopbep.

HuskoTemnepaTypHbiit Tena000MeHHUK pacTBOPOB. 10 nyTi 13
HW3KOTEMMNEPATYPHOro reHepatopa B abcopbep KOHLEHTPUPOBaH-
HbIli PACTBOP MPOXOAMT Yepe3 HN3KOTEMMEPATYPHBIA TENNOOOMEH-
HUK 1 noporpesaeT cnadbiii pacTeop LiBr, noctynatwowmii n3 abcop-
6epa, ot 36 °C no 80 °C. Mcnonb3oBaHWe Takoro TennoobMeHHIKa
noBbllWaeT aGdEeKTUBHOCTb PaBOThl X0A0ANIBHON MaLLNHBI.

A6copbep. KoHLEHTPMPOBaHHBI PacTBOP M3 HI3KOTEMNEPATYPHOTO
reHepaTopa nocTynaet B abcopbep v OpoLLAET Ny4oK Tpy6, No KOTo-
pbIM MPOTEKAET OXNAXAAoLLas BoAA. [1py 3TOM Kanau KOHLEHTPUPO-
BaHHOrO PAcTBOPA MOMMOLLAIOT BECH Nap, 06pa3yioLLmiics B ucnapure-
1e, W BHYTPW COCY.a NOLAEPXMBAETCS MOCTOSHHOE fiagneHue. KoHueH-
Tpauus n Temnepatypa pacteopa LiBr onyckaiotcs, COOTBETCTBEHHO,
10057,8%m35°C.

[lanee ¢ NOMOLLBI0 HACOCA PACTBOP NEPEKAYMBAETCS B BLICOKOTEMME-
PaTypPHBIA reHepaTop, rae ero KOHLEHTPALMS NOBLILLAETCS 32 CHET UC-
NOMbL30BAHMS BHELHETO MCTOYHMKA Ternna.

Kak yxe yka3blanoch, no Tpybam abcopbepa npoTekaeT oxnaxaato-
L1285 BOAA, NMOCKOAbKY NOrNoLLiEeHMe Boabl pacTteopom LiBr - npouecc
9K30TEPMUYECKMIA. BbIAensioascs Npy 3TOM TENOoBast 3HePrus Ha-
3bIBAETCS TEMOTON CMeLLeHns. Ecnn Tenno He GyneTt 0TBOAUTLCS OT
XONOAUNLHOM MaLLMHBI, TO TeMMepaTypa pacTaopa GyaeT NoBbILLATLCS,
a nornoLLaroLas cnocobHOCTb, COOTBETCTBEHHO, MOHMXATLCS. B pe-
3ynbTaTe apdeKTUBHOCTb NpoLecca abcopbLmy NOHN3UTCS.

TennooOMeHHUK KOHAEHcaTa. Teno0BMEHHIK KOHfIeHCaTa YCTaHOB-
NIEH MeXZy HN3KOTEMMNEPATYPHLIM 1 BbICOKOTEMMNEPATYPHBLIM TENN006-
MEHHUKaM 1 NpeaHa3HaYeH ns OMONHATENBLHOTO Noaorpesa cnabo-
ro pacTBopa, NOCTYNAIOLLEr0 13 HU3KOTEMNEPATYPHOrO TENNO0OMEH-
HYIKa B BbICOKOTEMMEPATYPHBINA. [Ng nogorpesa NCnosb3yeTes ropsynii
KOHOEHCAT, BbIXOAALLMIA 13 BLICOKOTEMMEPATYPHOIO reHepaTopa.

KonpeHcatop. Mapbl xnagareHta NOCTynatT U3 HU3KOTEMNEPATYPHO-
IO reHepaTopa B KOHAEHCATOP, FAe OHW KOHAEHCUPYIOTCS 3a CHET OX-
NaxpatoLLelt Bodbl, LMPKYUPYIOLLEl B Tpybax KoHagHcaTopa. B KoH-
[leHCaTop TakkKe NOCTYNaeT XNafareHT, MCNapVBLLMIACS B BLICOKOTEM-
nepaTypHOM reHepaTope W CKOHAEHCUPOBABLLIMIACA B HU3KOTEMMNEPa-
TYPHOM reHepaTope Nnpuw NoaorpeBe NPOMEXYTOYHOro pacTeopa. Xiu-
KuiA XnapareHT cobupaeTcs Ha AHe KOHAEHCATopa 1 3aTeM MOCTyrnaeT B
ncnapuTens.

B KoHpeHcaTope NoaaepXvBaeTcs fasnequne okono 7,5 kla n temne-
parypa okono 40 °C.
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High temperature heat exchanger: The intermediate
solution coming from the high temperature generator is
used to start heating the dilute solution (with a concentra-
tion of 57,8%) coming from the absorber and from the other
two heat exchangers from 82°C up to 147°C in order to
optimize the efficiency of the machine.

Low temperature generator: The intermediate solution
coming from the high temperature heat exchanger is fur-
ther concentrated in the low temperature generator up to
63,6% (concentrated solution) from the refrigerant vapors
generated in the high temperature generator. At the same
time its temperature increases from 85°C to 92°C. The
heating source used by this generator is not coming from
outside, but it is a waste internal heat that has to be
dissipated in the condenser if it is not used in a different
way. For this reason the efficiency of a double effect
machine is much greater than the one of a single effect
machine. From the low temperature heat exchanger the
solution is sent to the absorber.

Low temperature heat exchanger: Before arriving to the
absorber the concentrated solution goes through another
heat exchanger where it is used to preheat the LiBr dilute
solution coming from the absorber flowing inside the tubes
from 36°C up to 80°C in order to increase the efficiency of
the machine.

Absorber: The solution coming out from the low tempera-
ture generator is sent to the absorber where it is sprayed
onto the tube bundle where cooling water is flowing in the
inside. The concentrated solution drops absorb all the
refrigerant vapors generated in the evaporator section, so
that the pressure inside the shell is kept constant. The LiBr
solution gets diluted with a concentration of 57,8% and a
temperature of 35°C.

From here the solution is again pumped to the high tem-
perature generator where it is concentrated by the heat
source used in the machine.

As already seen the cooling water is also flowing inside the
absorber tubes, since the absorption of water in the LiBr
solution is an exothermic process. The heat generated in
this process is called dilution heat. If this is not removed
from the machine, the solution temperature will increase
and consequently the solution affinity towards the water will
decrease. So the absorption process will become less
effective.

Drain heat exchanger: Between the low and the high
temperature heat exchangers, there is a third one: its main
aim is to further heat the dilute solution coming from the low
temperature heat exchanger and going to the high tem-
perature one. For this purpose the hot drains coming out
from the high temperature generator are used.

Condenser: The refrigerant vapors generated in low tem-
perature generator enter the condenser where they are
condensed by the cooling water circulating inside the
tubes. In the same shell it is also collected the refrigerant
that has been generated in the high temperature generator
and has been condensed in the low temperature one while
heating the solution. The liquid refrigerant collects in the
bottom of the condenser.

The pressure inside the condenser is about 7,5 kPa and the
temperature is approximately 40°C.
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WUcnaputensb. 113 koHaeHcaTopa xnafareHT NocTynaeT B MCNapuTenb,
[aBNeHNe B KOTOPOM HIXE, YEM [IaBNEHUE B KOHAEHcaTope. MosTtomy
Kanam xnagareHTa oxnaxgalTcs Ao Temnepatypobl 3,7 “C - To4kM Kune-
HWS BOAbI, COOTBETCTBYIOLLEV LABNEHMIO B UCNAPUTENE, 1 NadaloT Ha
TpyBbl ucnaputenst. XUoKvi xnagareHT cobupaeTcs Ha AHe ucnapuTe-
N9, @ 3aTeM Mp1 NOMOLLY HAcOCa XNazareHTa NofaeTcs Ha pacnpeae-
JUTENbHBIE TAPENKY UCNapuTens, OTKYAA OH B BIAE Kanenb CTEKAEeT Ha
ny4ok Tpyb. Conpukacasick ¢ Tpybamu, XnafgareHT ucnapsercs, otou-
pasi Tenno oT ox/axnaeMoi Bofbl, LMPKYMpYtoLLEN B TpyGax.
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Evaporator: The refrigerant coming from the condenser
enters the evaporator which is at a lower pressure than the
condenser; for this reason the refrigerant flash cools down
to 3,7°C that is the boiling temperature corresponding to
the pressure inside the shell. Once it is collected at the
bottom, itis pumped by the refrigerant pump to the distribu-
tion trays of the evaporator, from where it drops upon the
tube bundle due to the gravity. As the refrigerant gets in
touch with the tubes, it evaporates taking away the heat
from the water circulating inside the tubes.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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OCHOBHbIE OCOBEHHOCTHU

o [1Byx6104HOE VCTIONHEHNE: BEPXHMIA BI0K, BKIIIOYAOLLNIA B DSt KOH-

[eHCaTop U reHepaTtop, 1 HAXHWIA B10K, BKIoYatoLLmii B cebs ucna-
putenb 1 abcopbep.
Bo3MOxHO Taioke MOHOGI04HOE MCNOAHEHVE. Mpu 3TOM 1CTapuUTeNb
pacnonaraetcs Hap, abcopbepom. HekoHAEHCMPYIOLLIMECS radbl, Bbl-
Jensiolyecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOYT CKarnjui-
BaTbCS N0J, KANNe0TAENMTENbHBIMW MNACTHAMM, YTO CMIOCOBHO BbI3-
BaTb KOPPO3MIO MNacTuH. B aByx61104HON MallMHE uchnapuTenb
abcopbep pacnonoxeHbl Ha OIHOM YPOBHE, YTO UCKITIOHAET BO3MOX-
HOCTb CKOM/EHMSI HEKOHIEHCUPYIOLLMXCS ra30B 1 KOPPO3WK Kanne-
OTAeNUTENbHbLIX NNACTVH. CneayeT OTMETUTb TaKKe, YTO B MOHOBNON-
HbIX MalLMHaX MOBLILLAETCS PUCK BHYTPEHHEO «KOPOTKOrO 3aMblka-
HWs»: KOTAA YPOBEHb BO/bI B MCMApUTENE O4YeHb BLICOK (a, CenoBa-
TENbHO, O4YeHb BbICOKA 1 KOHLIEHTPALWSt PacTBOPA), XafareHT MOXeT
HEenocpPeACTBEHHO NepeTekaTh B abcopOep M NOHMKATb KOHLIEHTPa-
MO pacTBopa.

® [lonHas cbopka arperatoB, BKoYas ANEKTPOMOHTAX, NPOU3BOAMTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepky Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacTy X0o-
OVNbHOM MaLLIMHbI: BEPXHUIA U HUXHWA B10KY, Tenno00BOMEHHUK pa-
CTBOPOB, rePMETIYHbIE HAaCOCHI aOCOPOEHTA W XNaaareHTa, Bakyym-
HbIA HACOC 1 BNOK YAaNeH!si HEKOHAEHCUPYIOLLIMXCA ra30B.

e CucTema ynpaeneHus Ha 6aze Nporpammupyemoro Nor4eckoro
KOHTponepa.

e Pacteop LiBr, xnagareHT, MHIMOUTOP KOPPO3WM 11 OKTWIOBbIA CIMPT
MOCTaB/SIOTCS OTAENBHO 1 3aMpPaBsOTCS B XONOAWbHYI0 MaLLMHY
Ha MeCTe aKCryaTaLuy.

© [pyn TPAHCTOPTVPOBKE BHYTPEHHWE MONOCTYA XONOAUNLHOW MaLLIMHBI
3anosIHeHbl a30TOM MO, HeOOMbLLMM U3BLITOYHBIM AABNEHMEM. 3TO
npefoTBpaLLaeT nonafaHue BO3ayxa B MOMIOCTM MallnHbl B Cyyae
MEXaHWU4eCckMX MOBPEXOEHN.

KOHCTPYKTUBHbLIE OCOBEHHOCTHU

HWXHWIA BNOK

HuxHwit 6nok coctouT 13 ucnaputens n abcopbepa, koTopele npe-

CTaBnAIOT COBOMN KOXYXOTPYOHble TENN00OMEHHMKM, Pa3MeLLIEHHbIe B

0o6LLEeM Kopryce 13 YrnepoauncToi cranm.

e icnaputenb pasaenbHoro TUna COCTOUT U3 ABYX YacTei ¢ abcopbe-
pOM nocepeauHe.

e Mexay ucnaputenem 1 abcopbepom YCTaHOBNEHbI KanneoTaenm-
TefbHble MNACTUHLI U3 HepXasetolel ctanu. OHW NponyckaioT B
abcopbep TONLKO Napbl XafiareHTa, yaepxueas kanmm XuakocTu B
vucnaputene.

e B yicnaputene v abcopbepe NPUMEHSIOTCS Maakie BbICOKO3ddeK-
TUBHbIE TPYObI, U3rOTOBNEHHBIE U3 PACKMCIEHHON MEW C HU3KUM
copepxannem docdopa. M3 Takoi Meay yaaneH Kucnopop, a Coaep-
xaHvne docdopa B Hein cocTansieT meHee 0,005 yacTei Ha MUMANOH.
Mpu copepxaHum docdopa Boiwe 0,005 yacTein Ha MUAAMOH B Mea-
Hblx Tpybax abcopBOLUMOHHBIX MaLLMH BO3MOXHA KOPPO3usi Nof, Ha-
MPSKEHNEM, T.€. BO3HUKHOBEHWE NOJ, BO3AECTBMEM COMM (Hampu-
mep, LiBr) MUKPOCKOMMHECKMX TPELLMH HA MEX3EPEHHOM rpaHiLe Ha
HapYXHO NOBEPXHOCTU TPYO.

® Bce Tpybbl HAAEXHO pasBanbLoBaHbl B TPYOHbIX peLueTkax. KoHCT-

pyKuus 0BecreymBaeT Nerkuii [OCTyN 1 BOAMOXHOCTb 3aMeHbl Kax-

[0/ TpyBbl CO CTOPOHBI /1060 13 KPbILLIEK.

TpyBHblE PELIETKY 13 YINEPOMMNCTON CTanu.

CbemHble kpbilLky abcopbepa v McnapuTenst U3roTOBNEHSI U3 yrie-

POAMCTON CTanu, 06ecneynBatoT Nerkuii 4OCTyN K nyykam Tpyb

CHabXeHbl GOKOBLIMM (DNAHLEBLIMW MMAPABNNYECKMU COBAUHEHU-

RC GROUP - 159.1.T.ABS.RuEn_02.03

MAIN FEATURES

e Double shell design: upper shell (including the con-

denser and the low temperature generator) and lower
shell (including the evaporator and the absorber). Beside
the upper section there is the high temperature genera-
tor.
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

e Leak tested in every part: upper and lower shell, high
temperature generator, solution heat exchangers, solu-
tion and refrigerant canned pumps, vacuum pump and
purge assembly.

e PLC based control panel.

e Pneumatic steam control valve, E/P converter and air
filter regulators supplied for field installation.

e LiBr solution, refrigerant, corrosion inhibitor and octyl
alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and the

absorber sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon steel
shell.

e Split type evaporator divided in two parts with absorber
in the middle (except models 176 and 264).

e Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.

e Plain DLP (Deoxidized Low Phosphorous) copper tubes
in the absorber and the evaporator. In DLP copper the
oxygen is removed and the phosphorous content is less
than 0,005 ppm. The presence of phosphorous greater
than 0,005 ppm in tubes of absorption machines results
in "Stress Corrosion Cracking". At a microscopic level,
the stress corrosion cracking takes place at the grain
boundaries by the attack of a salt (e.g. LiBr) on the grain
boundary.

e All tubes fitted in the respective tube sheets duly ex-
panded for the tight fit. All tubes are individually replace-
able from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
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amu. Kpbilkv abcopBepa HaBeLMBAIOTCS HA NET/N.
© Ha KpbILLKax MMEIOTCS ra3oBbIMYCKHbIE U APEHaXHbIE NaTpyoku ¢
3arnyLwKamu.

BEPXHUI BNOK

BepxHuit 6110k COCTOUT M3 KOHAEHCATOPA U HU3KOTEMMEPATYPHOO re-

HepaTopa, KOTopble NPeACTaBNSOT COOOM KOXYXOTPYOHbIE TENnn006-

MEHHIKM, PasMELLEHHbIE B OBLLEM KOPMYCe 13 YINEPOAKCTON CTanm.

e Mexay KOHOEHCATOPOM M HI3KOTEMMEPATYPHBIM FeHepaTopoM Yc-
TAHOBNEHbI KANNEOTAENNTENBHBIE NNACTUHBI U3 HEPXaBEIOLLE CTa-
. OHM NPOMYCKAKOT B KOHAEHCATOP TOMbKO Maphbl XfajareHTa u
YOEPXMBAIOT Kannn pacTBopa B reHepaTope, NpensTcTeys NnosBse-
HWI0 NPYMECKH PaCcTBOPA B XJ1afiareHTe.

® B KOHAEHCATOPE NPUMEHSIOTCS rNaaKne BbICOKOIDMEKTMBHBIE TOH-
KOCTEHHbIE TPYObl, M3rOTOBNEHHBIE U3 PACKUCIEHHON ME C HU3KUM
cogepxaHuem docdopa.

® Bce TpyObl HALEXHO PasBasbLiOBaHbl B TPYOHBIX peLleTkax. KoHCT-
pykumst 0BecneynBaeT nerkuid JOCTYN 1 BO3MOXHOCTb 3aMeHbI Kax-
1101 TPYObI CO CTOPOHBI MOBOI 13 KPbILLEK.

e TpyGHble peLeTky U3 YraepoancToi CTau.

e CbemHble KPbILLKW BLICOKOTEMMEPATYPHOIO rEHEPATOPa U KOHAEH-
caTopa M3roTOBMEHb! U3 YrNEPOAMCTON CTanu, 0BeCnednBaloT ner-
KuiA JOCTyN K Mydkam Tpy6 1 CHabXeHbl pRaHLEeBbIMU MAPABINYEC-
kUMK coeamHeHnsMU. KpbILk KOHAEHCATOPA HABELUMBAKOTCS HA
neTiu.

e Ha KpbllLKax MMEIOTCS ra30BbINYCKHBIE U APEHAXHbIE NaTpybkn C
3arnyLwKamu.

® Tpy6bl HU3KOTEMMEPATYPHOIO U BLICOKOTEMMEPATYPHOIO reHepaTo-
POB BbIMNOMHEHbI NPAMBIMYA L5 0BNEMYEHNS TEXHUYECKOTO 06CTYXM-
BaHWA.

® B reHepatope NpuMeHsitoTcs TpyObl M3 HepkapetoLLeii ctanm SS-430
Ti (cTabunmanpoBaHHON TUTAHOM). [nsi yMEHbLLEHWS! TEPMUYECKOrO
HanpsKEHs B 3NEMEHTAX KOHCTPYKLMW KOPMYC W TPyObl reHepatopa
M3rOTOBNEHBI 13 MaPOK CTaW, UMEIOLLMX NPUBAN3UTENBHO OAMHAKO-
Bble KO3POULMEHTLI TEMNIOBOTO PACLUMPEHUS. 3TO MO3BONSET UC-
nonbL30BaTh NpsAMble TPYOL BMeCTO U-06pasHbix Tpyd mum Tpyb ¢
KOMMEHCATOPOM HaNnpPsXEHNIA.

C Kax[Ioll CTOPOHbI arperata UMeIoTCst MOHTaXHbIEe MPOYLLUUHBI.

HunskoTeMnepaTypHbIi U BbICOKOTEMMNEPATYPHbIA TENIO0OMEHHIKM

pacTBOPOB, a Takke TernooBMEHHWK KOHOeHcaTa npeaHasHaueHbl

191 NOBbILLEHNS 3QOEKTVBHOCTI XONOAUBHOTO LKna 1 obecneym-

BaIOT MaKCUMaJIbHY0 MHTEHCUBHOCTb TENNO0OMEHA NPY MUHUMAL-

HOM MPABAMYECKOM COMPOTUBNEHMM. OHM NpeacTaBnsioT coboi

CBapHbIE KOXYXOTPYOHbIE TEMIO0BMEHHIKM: HA3KOTEMMEPATYPHBIN

- CO CrMpasibHBIMM MEAHbIMI TPYBaMK, BbICOKOTEMMEPATYPHBIN — C

MeLHOHWKENEBbIMUA TpyBamu, TennooBMEHHUK KOHAEHEaTa — C TPY-

Bamu 13 HepxasetoLLeii ctanu (SS430).

* B kopnyce XonoaubHOM MaLLMHb B 30Hax 1cnapuTens, abcopbepa n
BbICOKOTEMMEPATYPHOr0 FEHEPATopa UMEIOTCS CMOTPOBLIE CTEKNA.
OHM MCNONB3YIOTCS /1Sl CNIEXEHISt 33 YPOBHSMI XafareHTa v pa-
CTBOpA 11 00ECNEeYMBaIOT NPOCTON M YAOOHKIA CNOCOO KOHTPONS pa-
6OTbI XONOAMBLHOK MaLLUHBI.

 B110K yaaneHust HeKOHLEHCVPYIOLLWXCS ra30B NpeaHa3HaueH ans He-

MPEpPLIBHOTO aBTOMATWUYECKOrO YAaNeH!s HEKOHAEHCUPYIOLLMXCS

ra3oB W3 BHYTPEHHMX MONOCTEN XONOAMBHOM MaLLMHBI 1 HAKanMBa-

HUSI X B CrieUMabHO NpefHa3HaueHHoM aist atoro Gake. brok pas-

[JieNeH Ha [1Be YacTL: NepByIo kamepy, B KOTOPYIO NOCTYMNaioT HEKOH-

JIEHCUPYIOLLVECS! ra3bl U3 CUCTEMBI, U BTOPYIO kamepy, KoTopasi ciy-

XUT Ans ux xpaHenus. Mo natpybky, NOLCOEAVHEHHOMY K NIMHWNW

HarHeTaHust Hacoca abcopbeHTa, B NepByio kamepy noaaeTcst nog,

[JaBneHrem HebombLLIOe KONM4YeCTBO pacTeopa. KoHel, natpybka cy-
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access to the tube bundle, provided with side and flanged
nozzles. Absorber headers are an hinged type ones.

* Plugged vents and drain connections provided for the
water boxes.

UPPER SHELL

The upper shell assembly houses the condenser and the

low temperature generator sections. They are shell and

tube type heat exchangers, housed in a common fabricated
carbon steel shell.

» Stainless steel eliminator plates between the condenser
and the low temperature generator, in order to permit
only to the refrigerant vapors to flow to the condenser,
retaining solution drops in the generator, thus reducing
the chance for the solution to contaminate the pure
refrigerant.

e Plain DLP (Deoxidized Low Phosphorous) copper tubes
in the condenser.

e All tubes fitted in the respective tube sheets duly ex-
panded for the tight fit. All tubes are individually replace-
able from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel high temperature generator headers fully
removable at either side of the machine, for an easy
access to the tube bundle, provided with flanged nozzles.

e Carbon steel hinged type condenser headers fully re-
movable at either side of the machine provided with side
and flanged nozzles, for an easy access to the tube
boundle.

* Plugged vents and drain connections provided for the
water boxes.

e Straight tubes in low and high temperature generators for
easy maintenance.

» Stainless steel tubes SS-430 Ti (titanium stabilized) for
the generators tubes. The coefficient of expansion of the
different steel types of which the generator tubes and the
shell are made, is approximately the same hence avoid-
ing dangerous thermal stress between the different parts
of the machine. This allows to use straight tubes instead
of U-tubes or floating tube support.

e Lifting lugs provided on each side of the machine.

» Low and high temperature heat exchangers, drain heat
exchanger to increase cycle efficiency, of shell and tube
type welded construction, designed for the maximum
heat exchange with the minimum pressure loss. The low
temperature heat exchanger tubes are spiral copper
made, the high temperature heat exchanger tubes are
cupro-nickel made and the drain heat exchanger tubes
are stainless steel made (55430).

» Sight glasses respectively on the evaporator, the absorber
and the high temperature generator shells. These glasses
are used to monitor the refrigerant and the solution levels
in the evaporator, absorber and generator for an easy and
user friendly operation since through them it is possible to
monitor the correct working of the machine.

» Purge assembly which is able to continuously and auto-
matically remove non condensable gases from the inside
of the machine, storing them into the storage tank. This
one is divided in two parts: a first chamber where gases
coming from the inside of the machine enter, and a
second chamber that is the real storage tank. A small
pipe connected to the solution pump discharge sends a
small quantity of solution in the first chamber. The dis-
charge of this liquid is pinched to create a jet effect. Due
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XAeTCs LN CO3LaHNA HXEKLWOHHOMO 3 deKkTa: BOKPYr BLIXOAHOTO

OTBEPCTUS BO3HMKAET 30HA MOHUKEHHOO AABNEHMS.

A nockonbky Kamepa COeaMHEHa C OCHOBHBIM KOXYXOM MalLMHbI,
rasbl 3 CUCTEMbI BCACLIBAIOTCSA B BI0K yaneHnst HEKOHAEHCHPYIO-
LLIMXCS Fa30B 1 YHOCATCS CTPYein pacTeopa Ha AHO kamepbl. [asbl
BbICBOOOXAAIOTCA B Bake-HaKoNUTENE W XPaHSTCS B HEM A0 BKIIO-
YeHUst BaKyyMHOro Hacoca. Takol Hacoc SBNSIETCS CTaHAAPTHO
NPUHAANEXHOCTLIO BCEX aBCOPOLMOHHBIX XONOAMBHLIX MaLLMH.

l'a3bl JOMXHbI BbiTb YAaneHsl U3 Gaka-HakonuTens [0 TOro, Kak

naBneHue B 6ake nogHumetcs Ao 6,7 kMa. Bnok yaaneHus HeKoH-
[JEHCUPYIOLLWXCS ra30B OCHALLEH KianaHoM [nsi NpeAoTBpaLLeHns
nonagaHns Bo3ayxa B CUCTEMY B Cily4ae nepe00eB aneKkTponuTa-
HWsl BO BpeMst paboThl BakyyMHOrO Hacoca.

to this jet effect the area surrounding the pipe connection
has negative pressure. Since this chamber is connected
to the main shell of the machine, gases are sucked from
the machine inside and sent to the purge device. Once
the gases are inside, they are taken to the bottom of the
chamber by the solution spray and they are then re-
leased in the storage tank. Here they are kept until the
purge pump is not activated. This pump is a standard
feature of all the machines.

The storage tank has to be evacuated before that the
internal pressure raises above 6,7 kPa. The purge device
is provided with a valve to avoid the air entering the
machine in case of power failure during the pump opera-
tion.

A - Wcnaputenb

B - Ab6copbep

C - JlmHua HarHeTaHus Hacoca abcopbeHTa
D- KnanaH 1

E- KnanaH 2

F- KnanaH 3

G- MaHomeTp
H - BakyymHbIn Hacoc

Evaporator

Absorber

Solution pump discharge
Valve 1

Valve 2

Valve 3

Manometer

Purge pump

IOTMTMTOT>™

o JIns nepexaykun xnapareHta u abcopOeHTa NPUMEHSIIOTCS repMeTy-
Hble CamMOCMa3bIBaIOLLMECS HACOChI, MOMHOCTBIO, BKIIOYASH ANEKTPO-
MOHTaxX, cobpaHHbIE Ha 3aBoAe-M3rotoBuTene. Ha Bcex Hacocax
VIMEETCS CUCTEMA KOHTPONS COCTOSHUS MOALUMMHUKOB. INEKTPO-
[IBAraTeNM HaCOCOB OCHALLEHbl YCTPOVCTBAMM TOKOBOW 3aLLTLI.
Hacoc abcopbeHTa OCHallleH MHBEPTOPHBLIM Npeodpa3oBaTenem,
MOCPEACTBOM KOTOPOrO KOHTPOANEP PEryNMPYET Nofady pacTeopa B
reHepaTop B 3aBYCMMOCTM OT Harpy3kn. JTO NOBbILLAET AdeKTUB-
HOCTb XONIOAMIBLHOM MaLLMHbI MPK PaboTe C YaCTMYHON Harpy3Koi.
MpumeHeHWe MHBEPTOPHOrO NPeobpa3oBaTENs UCKIIOYAET UCTONb-
30BaHue cucTemsl TRG.

e CoenuHuTenbHble TPY6ONPoBOAbl. Cekuym XONOAUNBHON MalUHI
COEAMHEHbl Mexay CO00 CTanbHbIMU LENbHOTSHYTLIMU Tpy6amu
COOTBETCTBYHOLLMX AMaMETPOB. TpyBonpoBoab! IMEOT CBApPHbIE CO-
e[VHeHUs 1 06opyaoBaHLI HeoBX0MVMON apMaTypoil. KayectBeHHO
cBapeHHble TPYOGONpoBOabl, coeanHsioLe abcopbep M KoHAeHca-
TOP, SBNSHOTCS CTAaHAAPTHOM OCOOEHHOCTLIO KOHCTPYKLMM aHHbIX
MaLLH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

e Refrigerant and absorbent pumps, canned, self lubricat-

ing, factory mounted and wired. All the pumps are pro-
vided with TRG bearing monitoring system for monitoring
the consumption of the bearings. The canned motor
pumps are provided with both over-current and high
temperature protection safeties to prevent the motors from
burnout. The solution pump is also provided with a thermal
cutout that stops the pump if the temperature of the stator
is too high. The pumps are also provided with isolating
valves at their suction and discharge ends to ease their
removal for maintenance without breaking the vacuum
inside the chiller. The absorbent pump is provided with an
inverter controlled by the PLC that changes the quantity
of solution sent to the generator depending on the load. In
this way the efficiency at part load is optimized. In case the
inverter is used, the TRG system is not available.
Crossover piping the various sections are interconnected
by suitably sized seamless steel piping. All the piping is
of welded construction complete with necessary valves
and fittings. The absorber to the condenser crossover
piping suitably welded is a standard feature of all the
machines.
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e XonogunsHas mMalmHa 060pyLIoBaHa aBTOMATUHECKON CUCTEMON 3a-

LTI OT KPUCTANNM3AUMN. KOHTPOMNEP MaLLMHbI MOCTOSHHO Paccym-
ThiBaeT HaKTUYECKYI0 KOHLIEHTPALWMIO pacTBOPa U CPaBHUBAET €€ C
PacYETHbIM KPUTUHYECKM 3HAYeHreM. ECin KpuTuyeckast KOHLIEHTpa-
LM NPEBLILLIAET PaKTMHECKYIO MeHee yem Ha 1 %, cucTema ynpasne-
HWS! MIOCTENEHHO 3aKPbIBAET KNaraH PerynvMpoBaHiis Noaaym ropsueit
BO/bl [I0 BOCCTAHOBJIEHUSI HOPMaUIbHOM KOHLEHTPaLMN pacTBopa.
ECnv KOHLIEHTPALWS He HOPMA3YETCS, TO KiarnaH MOSHOCTHIO 3aKpbl-
BaeTcs. MpeaycMOTPEHbI Taicke pyriie CPEACTBA 3alLMThl, OCTaHaB-
NMBAIOLLIME MALLMHY B Cly4ae OnacHOCTW KPUCTA3ALIMN.
Ecnu kpuctannusaums Bce e NPOVCXOANT, OHa HAYMHAETCS B KOH-
LIeHTPMPOBAHHOM PaCcTBOPE Ha BbIXOAE M3 TennoobMeHHMKa, rae
KOHLIEHTpaLWsl camasi BbICOKasi, a TemnepaTypa — camasi Hu3Kasi.
KpucTtannmuaaums MOXET NpUBECTM K YaCTUYHON 3aKyropKe VHK,
4TO MOBMEYET CHUXEHWE NOAAYM KOHLEHTPMPOBAHHOMO PacTBopa U3
reHeparopa. [ns 3almTsl OT KpUCTaNIM3aLym B CUCTEME MPeLyc-
MOTpeHa NMHUS nepenvea abcopOeHTa, BbiNoaHeHHas B Buge U-
00pasHoii 06BoAHON TPYOLI, COeaMHSIOLLIEN reHepaTop ¢ abcopbe-
POM, MHYS! TeNNOoBMEHHUK. B cryyae 3akyropku YpOBeHb KOHLIEH-
TPVPOBAHHOTO PACTBOPA B rEHEPaTope MOBbLILIAETCS, U PacTBOP Ha-
YMHaeT nepeTekatb No 06BoaHoI TPYOe B abcopbep. Mepenvs rops-
Yero KOHLEHTPHUPOBAHHOMO pacTBopa U3 reHeparopa B abcopbep
BbI3bIBAET pa3orpeB cnaboro pacteopa B abcopbepe. MpoTekas ye-
pe3 TennooBMeHHVIK, NOAOrPeTHIN cnabblit PACTBOP MOBLILLIAET TEM-
nepaTypy KOHLEHTPUPOBAHHOTO pacTBopa. braropaps aToMy Kpuc-
Ta/bl PACTBOPSIOTCA, 11 BOCCTAHABNMBAETCS HOPMAJbHOE TEYEHMe
pactBopa LiBr yepe3s TennoobMeHHuK.

e Auto-decrystallisation line protecting the machine from

crystallisation during operation. The machine PLC is
provided with a software that continuously calculates the
actual value of the solution concentration and compares
it with the calculated critical value. If this one exceeds the
actual value for less than 1%, the PLC closes the steam
control valve until the concentration value becomes
normal. If this doesn't happen the PLC will close com-
pletely the valve. Further to this there are lot of other
safeties that stop the machine whenever critical condi-
tions leading to crystallisation are detected. Anyway, if
crystallisation will occur, it should start inside the concen-
trated solution at the outlet of the low temperature heat
exchanger, where the concentration is higher and the
temperature is lower. Here crystallisation would cause a
partial blockage of this line that would reduce the outflow
of the concentrated solution from the low temperature
generator. For the automatic decrystallization an U-tube
is provided connecting the generator to the absorber,
bypassing the heat exchanger. The accumulation of the
concentrated solution in the low temperature generator
causes the solution level to rise. The overflow of the hot
concentrated solution from the generator to the absorber
warms up the weak solution. This heated weak solution
warms up the crystallised solution on the opposite side of
the heat exchanger. Thus the crystals melt enabling the
normal flow of LiBr solution through the heat exchanger.

A - Hn3koTemMnepaTypHbIin reHepaTop

B - KoHpeHcartop

C - Abcopbep

D - JlnHns nepenvBa abcopbeHTa

E - Hacoc abcopbeHTa

F — HuskoTemnepatypHblii TeNN00OMEHHUK PacTBOPOB
G - BeposTtHas 30Ha Havana KkpucTanamsaumm

Low temperature generator
Condenser

Absorber

Overflow line

Solution pump

Low temperature heat exchanger
Possible crystallization starting point

OTMTOT>

® PacnpenennTenbHbIe Tapenkn C rpaBUTaLMOHHON Nogayein npeaHas-
HayeHbl Afisi PAaBHOMEPHOTO OPOLLIEHMS XN1aaareHToM 1 abcopBeHToM
COOTBETCTBYIOLLMX My4KOB TPYO. PacnpenenutensHble Tapenku npes-
CTaBNSIOT CO00V NepQOPUPOBaHHbIE CTaTbHBIE MNACTUHBI, OTBEPCTUS
B KOTOPbIX PACMOOXeHb! TOYHO Haf, Mydkami TPyD Mo BCEN WX A/nHe.
PacnpenenutensHble Tapenku 06ecneynBaioT 6oee BLICOKYIO Haaex-
HOCTb W1 LONTOBEYHOCTb MaLLIMHBI MO CPABHEHMIO C PACTILIINTENHBIMM
(dopcyHKamMm, NOCKObKY UCKMIOYAETCS 3p03ust POPCYHOK M HapyLue-
HWE PaBHOMEPHOCTY OPOLLIEHNS MPU UX 3aCOPEHUN.
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e Gravity feed trays composed by a series of steel drilled

trays for the distribution of the refrigerant and the solution
over the respective tube bundles. The gravity feed trays
are located just above the top of them and have perfora-
tions perfectly aligned with and running along the entire
length of the tube bundles themselves. This gravity feed
arrangement enhances high degree reliability in opera-
tion and longer machine life by eliminating the erosion of
the spraying nozzles and the disruption of flow due to the
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Vicnonb30BaHMe rpaBUTaLIMOHHON Noaaym TpebyeT TLATENLHOMO CO-
OniofieHNs yka3aHHbIX A0MYCKOB MO FOPU30HTANN NPW MOHTAXE XONO0-
JANBHON MaLLMHBI.

HenpepbiBHOE MAaBHOE PErynMpOBaHWE XONOAO0MPOU3BOAUTENBHO-
ctm ot 10 5o 100 % no Temnepatype OXIaxAaEMO BOAbI HA BbIXOAE
13 XONOAMNBHON MaLLMHBI. Pacxon, oxnaxaaemMomn Boabl 4epes Xono-
JVNBHYIO MALLIMHY NOAAEPXMBAETCS NOCTOSHHBIM, MOSTOMY XONOA0-
MPOU3BOANTENLHOCTb MPOMOPLMOHAbHA PA3HOCTY TeMMEepaTyp Ox-
naxnaeMoit Bofibl Ha BXOZLe U Ha Bbixozie. KonebaHus Harpyaku Bbibl-
BAIOT MOBLILIEHNE UMM NOHWXEHWE TEMMEPaTypbl OXNaXAaEMON
BOAbI Ha BXOAE, a, CNefOBaTeNbHO, M HA BbIXOLE U3 XONOAUNbHON
MaLLMHbI. TporpaMMUPYEMBIiA IOTMHECKUA KOHTPOEP NPUHUMAET
CWrHan oOT JaTyMKka BbIXOAHOW TEMMNepaTypbl OXNXAAEMOi BOAbI U
reHepupyeT curHan Toka 4 — 20 MA, KOTOpbI MOCTYMAET Ha SNEKTPO-
nHeBmaTuyeckuin (E/P) npeobpa3osatenib, OTKyaa CXaTblii BO3MYX
nog, gasnenvem 20 — 100 kMa nogaeTcs Ha NPYBOL PETYANPYIOLLErO
knanaHa. Mpu NOBbILLEHAN HArpy3ky KnanaH OTKPbIBAETCS, a npu
MOHVXXEHWN — 3aKPbIBAETCS.

[ns namepeHns Temnepatypsl npumensieTcs aarumk PT-100. C no-
BbILLIEHVEM TEMMEPATYPbI €70 CONPOTUBNEHME BO3PACTAET, a C NOHM-
XEHneM — yBbIBageT.

Peryaupyiowumin knanaH ¢ MHEBMOMPUBOLOM (A1 XONOAWbHBIX Ma-
LUMH C NapoBbIM MOLOrPEBOM) 0OECTEYMBAET NNABHOE PEryInpoBa-
HWe X0NoLoNpPou3BOaMTENLHOCTU B npedenax ot 10 go 100% ot
HOMUHANBLHOTO 3HaueHws. Mpu 06eCTOuMBAHMM KiTanaH 3aKpbIBaeT-
C$1, Y4TO raPaHTUPYET 3aLLMTY MaLLMHLI OT KPUCTM3ALMM NPU nepe-
60siX ANeKTPONMUTaHMS.

[ns 3aWmThl OT KOPPO3WK B PacTBOP A00ABNSETCS HETOKCWYHbIN
MHrBKTOP. B B0NbLUMHCTBE aBCOPBLIMOHHBIX XONOAUNBHBIX MaLLVH
MEepPBOro NOKOEHNS B KA4ECTBE MHMMOUTOPOB MPUMEHSIUCH HUT-
pat unu xpomar nutrs. Ho HATpaT AuTKS Npu BLICOKO Temnepary-
pe CBA3bIBAET BOMY, @ XPOMAT JMTUS TOKCWYEH. B X0noaunbHbIX
matumHax Thermofrigo B kauecTBe MHrMBUTOPA KOPPO3NM MCMOb-
3yeTcs MonmbLaT NuTKS, KOTOPbIA 061aaaeT OTANYHBIM 3aLLUUTHbI-
MU CBOCTBaMM, HE CBS3bIBAET BOAY MPY BbICOKOW TEMNEpaType
HE TOKCWYEH.

Mexay ucnaputenem 1 abcopbepoM yCTaHOBNEH NEPEnyCKHOI Kna-
MaH, NPeAHa3HaYeHHbIA AN pereHepaumm xnagareHta. B napax
XnafiarenTa, 06pasyioLLyxcs B reHepaTope, COAepXarcs kanmm pa-
CTBOPA. VI XOTS OHM YNaBNMBAIOTCS KanneoTaenmTenem, HebonbLLoe
KOAM4ECTBO PacTBOPA BCErAa NPVCYTCTBYET B XaAareHTe U nonaga-
€T B koHpeHcaTop. C yBennyeHnem Konm4ecTea pacTeopa B Xiiaga-
TEHTE XOOLONPON3BOAUTENLHOCTL MaLLMHBI MELIEHHO, HO Hempe-
PLIBHO NaAaeT. ITO CBA3AHO C TeM, 4TO pacTeop LiBr cHikaeT addek-
TMBHOCTb NEPeHoca Tenna npu UcnapeHun xnagareqta. Moatomy
KnanaH pereHepaumu xnapareHta nepuoanyeckn OTkpbIBaeTcs A
cbpoca xnagareHTa B abcopbep.

XonoaunbHas MallMHa OCHALLIEHa Pa3pbiBHOM MeMOpPaHOiA, pacro-
JIOXEHHOW Ha Koprnyce reHepatopa. Ecnu faBnexve B reHeparope
nopHumMaetcs Boiwe 180 kMMa, To MemBpaHa pa3pbiBaeTcs, U AaBne-
HWe napaer.

OKPACKA

XonoannbHble MaLLUHBI NOKPbITHI NONMYPETAHOBOM Kpackon. lNepen,

OKPACKO¥ NOBEPXHOCTM QYULLAKOTCS W BbICYLLMBAIOTCS.
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clogging of the nozzles with impurities. Since this is a
gravity system, it is extremely important to respect toler-
ances on the planarity of the machine at the moment of
installation.

Stepless and continuos capacity control from 10% to
100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a control signal. The
signal is electrically amplified by a PLC and converted
into a 4-20mA signal, it goes to an E/P converter where
it is converted into a 20 to 100 kPa pneumatic signal for
the steam control valve positioner, which then positions
the valve as required. As the load starts increasing, the
control valve starts opening and closes as the load
decreases.

The temperature sensor is a metal type one (PT - 100)
and it responds properly on temperature. The resistance
value increases owing to a temperature rise and de-
creases conversely.

Control valve, pneumatic type, that is able to grantee
stepless machine control from 10% to 100% of the
nominal load. The pneumatic control valve is power-fail
to close type which ensures that no crystallization occurs
on power failure.

Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as the
corrosion inhibitor. But the nitrate desiccates at high
temperatures while the chromate is toxic. Thermofrigo
machines use lithium molybdate as corrosion inhibitor,
since it has excellent corrosion inhibitor properties, it
doesn't desiccate at high temperatures and it is not toxic.
Refrigerant blow down valve placed between the evapo-
rator and the absorber to allow the by pass of refrigerant
from one to the other. The refrigerant vapors generated
in the generator are always contaminated with small
solution drops that are continuously stopped by the
eliminators. In spite of these a small quantity of solution
always remains with the refrigerant and goes to the
condenser. As the quantity of solution in the refrigerant
increases, the machine will slowly but continuously re-
duce its capacity. In fact during the refrigerant evapora-
tion in evaporator, the LiBr solution is not effective in the
heat transfer process and so the capacity will be re-
duced. For this reason the refrigerant blow down valve
has to be operated on a periodic basis.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

PAINTING DETAILS AND SPECIFICA-
TIONS

Machines are painted with poliurethanic based paintings.
Before the painting process, the machines are cleaned and
dried.
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YCTPOWCTBA YMNPABJIEHUS U 3ALLMUTDI

OCHOBHbIE OCOBEHHOCTU

ABCOPOLMOHHbIE XONOAMbHBIE MaLLMHBI Thermofrigo ocHalLEeHbI cuc-

TEMOW YNPABNEHUS Ha OCHOBE MPOrpPaMMMPYEMOro IOMM4EeCKoro Npo-

LLeccopa, BbIMNOHEHHOM MO HOBELWIMM TexHonorusM. Cuctema ynpas-

neHus 06ecneymBaeT 6e30MacHy0 M AKOHOMUYHYIO SKCMTyaTaumio, ae-

nasi NPOAYKUMIO BbICOKOIhDEKTUBHON, HALEXHOI 1 YAOBHOI B ynpas-

NeHNN,

YCTpoiicTBa ynpasneHns pa3MeLLIEHbl B MPOYHOM MblNEBAATrOHENPOHN-

LIAEMOM KOpryce CO CTeneHbto 3aLmThl IP-42, M3roToBNeHHOM W3 nC-

TOBOrO METaNNA U YCTAHOBNEHHOM Ha XONOAMLHOM MaLLMHe. MaHenb

YNpaBNeHNs BKITKOYAET B 69 CNeaytoLLMe KOMMOHEHTI 1 BbIMOMHSIET

cnepyiowme GyHKLmm,

© BBOHON aBTOMATWYECKWIA BLIKIIOYATENL ANS 3aLLUMTLI SIEKTPUYEC-

KuX Lienew.

KnemmHast konoaka st MOLKIKOHEHIS! CUIOBBIX 1 YPABNSIOLLX LIEMEN.

MporpaMmuypyembiid OrM4eCKUin MUKPOMPOLLECCOPHBIA KOHTPOS-

nep, KOTOpbIi 06eCneynBaeT 3aiaHHYI0 NIOrVKY BbINOJHEHNS Onepa-

LMiA, 3alumMTy 0BOPYAOBAHUS 1 PEryNMPOBaHME XOOLONPON3BOAM-

TensHocTn no MAZ-3akoHy.

® 4-X CTPOYHbIN (20 CUMBOMIOB B KaX0I CTPOKE) rpadnyeckuii aucniei.

Pa3BsasbiBatoLLmii TpaHCcHOpPMATOp NUTaHUS Lieneit ynpasneHus

ABTOMATUYECKMM BBIKIIOYATENEM.

© KOHTpOMb YPOBHS X/TafareHTa B MCnapuTene 1 BeicOKOTEMMepaTyp-
HOM FEHEpPaTope C NOMOLLbIO ANEKTPOLOB.

® ABTOMATWUYECKME BbIKNIOYATENN, PA3bEMbI U PENE MaKCUMaNbHOrO

TOKa A4/191 KaXA0ro aneKTpoaBuraTens Hacoca.

3alumTa 0T neperpesa anekTpoaBuratens Hacoca abcopOeHTa.

B3anmHasi GNOKMPOBKA NPY OTKIKOHEHNM HACOCOB OXNTaKAAEMO 1

OXNX[AloLLEN BOAbI.

® /I3MepeHmre 1 MHaMKaLWS TeMnepaTypbi:

- BbIXOAHOW TEMMNEPATYPL OXNAXAAEMON BOAYI,

- BXOAHOV TemnepaTypsbl OXNaxaaemoi Boapl,

- TemnepaTypbl B BLICOKOTEMMEPATYPHOM reHepaTope,

- TemnepaTypbl NapoB XNaAareHTa B BLICOKOTEMMEPATYPHOM reHepa-
TOpE,

- Temnepatypbl KOHLEHTPUPOBAHHOMO PacTBOpA,

- Temnepatypbl cflaboro pacTeopa.

e 3awyma OT 3aMOPaXMBaHNS (BCTPOEHHOE B KOHTPOMNEP YCTPOWCTBO
CUHa/IN3aLMM O 3aMOPXVBaHWK, Pene 3aLLyTh OT 3aMOPaXMBaHMS,
pene GIOKMPOBKY HACOCA XNazareHTa Mo HU3KOW TeMnepatype, pene
pacxoga v anddepeHumansHoe pene AaBNeHns OXNaxaaeMon Boab!).

e 3awuTa OT KpucTanamM3aLn (pene HU3KON BXOZHOW Temnepartypbl
OXNXIAIOLLIEN BOABI, 3aLLMTa OT BbICOKON TEMMEPATYPbI 11 BbICOKOrO
[ABNEHNS B rEHEpaTope, MMKPOMPOLLECCOpHas cucTema ynpasne-
HWS KITanaHoM NOAAYM Napa no TeMnepaType B reHepaTope, MUKPO-
MPOLECCOPHas CHCTEMA PEryMPOBaHNS KOHLEHTPALMN pacTBopa).

e ABapuiiHas CUrHanu3aLys NoCpPeACTBOM 3yMMEPA U MHAMKALW CO-
0OLLEHNIA Ha NaHeNM yrpaBeHws.

e Peructpauyst paboumx napamMeTpoB 3a NociedHne 7 CyToK C MHTEpBa-
nom 1 4ac, a Takoke LWECTV NOCNeaHNX aBaPUIAHLIX CUrHaNoB Ans obrer-
YEHWS AMArHOCTUKM 1 @Hanm3a paboTbl B aBAPUIAHBIX CUTYaLMSX.

e HacTpoiika 4acToTbl perncTpaummn paboumx napameTpoB 1 yBenuye-
HWS YaCTOThI PErnCTPaLMM Nocne cpabaTbiBaHns aBaPUIAHON CUTHa-
nmn3aumm.

® B03MOXHOCTb OTOBPAXEHWS HA AMCIIeE UK PacreyaTkm Bcex 3ape-
TMCTPUPOBAHHBIX Paboymx napameTpoB U aBapuiiHbIX CUrHaN0B
(NPVHTEP B KOMM/IEKT NOCTABKW HE BXOAMT).

® /Haukaums paboyero COCTOSHUS XONOAMNBHOM MaLLMHBI.

[vcTaHUMOHHOE 0TOOpaXEeHWe NapameTpoB W ynpaBneHue paboToi

XONOAUABHON MaLLIMHbI MW MOMOLLY NOACOEANHEHHOTO MHTEPdEVICa.

o JINCTaHLMOHHOE 3adaHue Temnepatypbl OXAaXaaeMon Bogsl npu
MOMOLLY BHELLHET0 3nekTpuyeckoro curHana (4 - 20 MAunn 0 - 10 B
NOCTOSIHHOIO TOKA, JOMNOAHUTENBHAA QYHKLYS).

© B03MOXHOCTb €BA3M C cucTemamu ynpaenenns BAS/BMS/DCS no
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Level electrodes for refrigerant and solution level moni-
toring in the evaporator and in the high temperature
generator.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Motor temperature cut-out for solution pump.

e Interlocks for chilled and cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.

- Cooling water inlet and outlet.

- High temperature generator.

- Refrigerant vapors in high temperature generator.
- Concentrated solution.

- Dilute solution

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cut-out for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallization prevention safeties (low cooling water
inlet temperature cut-out, high temperature control for
generator, high pressure control for generator, steam
valve PLC control based on generator temperature,
solution concentration control).

e Alarm state annunciation through audio signal and ap-
propriate messages and display on the operator inter-
face terminal.

e Last week data logging facility at a sampling time of one
hour interval and last six alarms logging facility are
provided for better understanding of the behavior of the
unit during alarm conditions and for easy diagnosis.

e Possibility to modify data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not in-
cluded).

e Machine status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

* Remote chilled water temperature setpoint facility through
4 to 20mA or 0 to 10 VDC external signal (optional).

e Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.

e Pneumatic steam control valve power fail to close type.

RC GROUP - 159.1.T.ABS.RuEn_02.03
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CONTROL AND SELF DIAGNOSTIC FUNCTIONS
The control panel has the following functions:

npotokony PPI, CoBMECTVMOMY C BELOMbIMM YAaNEeHHbIMU TEPMUHA-
namu ans wuHel Modbus.

© B0O3MOXHOCTb MOLKIIOYEHNS MoLema.

® Peryampyiolwmin knanaH ¢ NHEBMOMNPYBOAOM, 3aKPbIBAIOLLMACS Npu
00eCcTo4MBaHMM.

GYHKUUU CUCTEMbI YPABJIEHUS U CAMOOWATHOCTUKKU

CwvicTema ynpaBneHns BLIMONHSET CreayioLume GyHKumm:

® JINCTaHUMOHHOE M MECTHOE YnpaBneHne nocaefoBaTeNbHOCTLIO
onepauuii XON0ANNBLHON MaLUUHBI.

e [I1[-perynnmpoBaHie BbIXOAHOW TEMMEpaTypbl OXTaKAEHHOM BOAbI
MOCPEACTBOM M3MEHeHWs pacxopa napa. Crctema obecneunBaet
NOAAEPXaHUE TEMNEPATYPbI OXNAXAEHHOMN BOLbI B 3aaHHOM [yana-
30He, NNaBHO U3MEHSISt PACXOL, Mapa C NOMOLLLIO kianaHa. Mpu 3Tom
XO0L0NPOU3BOAMTENBHOCTL peryanpyetcs B npeaenax ot 10 o 100
% HOMMHANBHOrO 3HauyeHWs. Temnepartypa 3a4aeTcs NPY NOMOLLY
knasmatypbl. MUHMManbHOE 334aBaeMOe 3Ha4YeHWe Temnepatypsl
OXNAXAEeHHOW Boabl cocTaBnset 4,5 °C.

® Peructpauys Bcex M3MepSeMbIX TEMNEPATYp, CTENEHU OTKPbITUS
YNPaBASIOLLEro knanaHa, AMTeNsHOCT paboThl XON0aMNBHONM Ma-
LUMHBI, KOAIMYECTBA MYCKOB/OCTAHOBOB XOMOAMBHON MALLUUHBI 1 T.M.

® Haovkaums pabodero COCTOSIHUS XONOLWILHOW MallMHbl CO 3BYKO-
BOI 1 BU3YasibHON aBAPUIHOM CUrHANM3aLwen.

® Bo 13bexaHune onacHoro ans Matepuana Tpyd TemnepaTypHoro yaa-
pa Mpu Mycke MaLLIMHbI CUCTEMA YNPaBNEHUS NMOAAET HA KanaH rops-
Yein Boapl komaHay (curHan toka 4-20 MA), kotopast obecneymBaeT
MAaBHOE OTKPBLITUE KanaHa He3aBKCYMO OT 3a[aHHOW TeMnepaTypsl
(Mpwn ycnoBumm, YTO dakTuyeckas Temnepatypa OXIKAEHHON BOAbI
MpeBbILLAET 3aaaHHyI0). Yepes 10 MuHYT nocne nycka cuctema yn-
paBneHWs aBTOMATMYECKM nepeksoyaeTcs Ha MA-peryamposaqme
TeMnepaTypbl OXTaXIAEMON BOAbI.

o [ng 3aLLKThI OT YaCTbIX MYCKOB XONOAUNLHOM MaLLMHbI U3-3a koneba-

HWIA Pacxoda OXIaKAaEMON BOAbl NPEeyCMOTPEHa 2 CeKyHaHas 3a-

aepxka cpabatbiBaHns anddepeHLUManbHoro pene aaneHus.

BosBpart k HacTpoiikam Mo yMOMYaHuio.

ABTOMaTMYECKas CUCTEMA 3aLMTBI OT Kpuctanamaauuun. Cuctema

YNPaBNEHNs MOCTOSHHO OMPEAENSIET TEKYLLYIO KOHLEHTPAUMIO pa-

CTBOPA U MPU NPUBAKEHNN €€ K KPUTUIECKOMY 3HAYEHMIO YMEHBLLA-

€T nofayy ropsiHeit Bodbl, Kaxaple 2 MUHYTHI 3aKkpbiBasi Perynmpyio-

LmiA knanaH Ha 20 %. Ecnv B TeYeHme 2 MUHYT KOHLEHTPaLMs HopMa-

J3YETCs, TO aBTOMATUYECKM BKIIOYAETCS peryamposanme no MAL-

3aKOHY. B NpoTUBHOM Ciyyae knanaH 3akpbiBaeTcs elle Ha 20 % Ha 2

MUHYTHI 1 T.4. ECnv yepes 10 MUHYT KOHLEHTPALMS He HOPManu3yeT-

€1, BbINOJHIETCS OCTAHOB XONOAMNBHOM MaLUMHbI.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Remote and local access for sequential operation of the
chiller.

Steam consumption control by a tight control of the
chilled water outlet temperature accomplished by a mi-
croprocessor PID algorithm. This algorithm allows the
machine to keep the chilled water temperature fluctua-
tions within the set values by continuously modulating
the control valve and allowing to partialize the load from
10% to 100% of the nominal value. Keypad variation of
the set point is possible to get a minimum of 4,5°C outlet
chilled water temperature.

Data acquisition and logging of all the temperatures,
percentage of control valve opening, machine running
hours, etc.

Status indication with audio visual alarm for malfunction.
In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the PLC control system
generates a 4-20 mA control signal that gradually opens
the steam control valve without taking care of outlet
chilled water temperature. This signal starts only if the
outlet chilled water temperature is more than the set point
one. After 10 minutes, the control is switched over to
chilled water temperature modulation automatically.
Nuisance trip prevention anti chattering timer delays
tripping of chilled water flow switch or differential pres-
sure switch by 2 seconds, in order to avoid dangerous
starts and stops of the machine due to fluctuations in
chilled water flow.

Chilled water reset.

Crystallization control. The PLC continuously checks the
solution concentration and reduces the steam input by
closing the control valve with 20% steps every 2 minutes
in case the concentration value gets near to the critical
point. After this time, if the concentration becomes nor-
mal, the control is switched back to the PID algorithm. On
the contrary the steam valve is closed by another 20% for
2 minutes, and so on until the concentration becomes
normal. If after 10 minutes the concentration has not
reached a safe value, stopping procedure starts.
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OYHKLUN SALLUTDI

CucTema ynpasneHust 06eCneynBaeT cneayioLme GyHKUMM 3aLLmThI:
® 3aluMTa OT TEMMNEPATYPHOro Yaapa;

® 3alMTa OT 3aMOPaXMBAHMS;

® 3almTa OT KpUCTanM3aLmm;

® 3alTa OT KaBuTaumm;

® 3alMTa ANeKTPOABUraTenen.

3awura oT TemnepaTypHoro yaapa

Bo n3bexanne onacHoro g matepuana Tpyb TemMnepaTypHOro yaapa
B TeyeHme nepsbix 10 MUHYT Nocne nmycka, korma Temneparypa B reHe-
paTope O4YeHb HI3Ka, KanaH ropsueli BoLb! N1aBHO OTKPLIBAETCS HE3a-
BMCYMO OT TEMMNEPATYPbI OXIaXAEHHON Boabl. Yepes 10 MuHyT cucte-
Ma ynpaBfeHns aBTOMATUYECKN NEPEKIIOYAETCS Ha PEryN1pOBaHue
TEMNEPATYPbI OXNIKAAEMOI BOAbI.

3awumra oT 3aMopaXuBaHUS

[ins npenoTBpAaLLEHs 3aMOpaXMBaHIsi OXaXaaemoii Bodbl B Tpybax

VcnapuTenst Npy HapyLLeHM HopMasbHbIX YCOBMIA PaBoTbl XON0MNb-

HOI MaLLVHBI NPEMYCMOTPEHbI CreaytoLLye GYHKLMK:

® BhIKIOYEHNE HACOCA X/afareHTa Npu YMEHbLLEHU TeMnepaTypbl
OXNaXEHHOW BOIbI HXE 3aaHHOTO 3HAYEHUS;

® BCTPOEHHas 3alluTa OT 3aMOPaXKMBAHMS;

® TepMopene 3aluThl 0T 3aMOpPaXVBaHus;

® aBTOMaTI4eckas 65I0KMPOBKA HACOCOB OXNaXAaeMOii 1 OXNaxXaat0-
LLieit Bofbl B Cly4ae OCTAHOBA XONOAMBHON MaLLWHBI;

® pene pacxofa oxaxaaeMon Boabl;

e nuddepeHumanbHoe pene AaBNeHNs OXIaxaaeMon Boabl.

3awura ot KpucTanamsaumm

ECnu KOHLEHTPUPOBAHHbI PacTBOP, MOCTYNAOLLMIA N3 HU3KOTEMMEPA-

TYpHOro reHepatopa B abcopbep, CANLLIKOM OXIaXaeH, OH KpUCTaIn-

3yeTCsi B TEMNOOOMEHHMKE PACTBOPOB, HAPYLLIAS HOPMAbHYIO paboTy

XONOAUNBHO MaLMHLL. KpucTannnaaums MOXeT ObiTh Bbi3BaHa Kak

CMLLIKOM BbICOKOW (15 JaHHOM TeMnepaTyphbl) KOHLIEHTpaumeit abcop-

OeHTa, TaK M CIMLLKOM HU3KOW (ANt AaHHOW KOHLEHTpaumm) Temnepa-

TYPOiA. B xonoamnbHO MalLMHE NpeayCMOTPEHb! CeaytoLume QyHKLMM

3aLUMTBl OT KPUCTANNM3ALMK:

® QBTOMATUYECKOE 3aKPLITVE PErYNMPYIOLLErO KNanaHa npu noBbiLLe-
HWW TEMMNePaTypbl B FEHEPATOPE BbILLE 33AHHOTO 3HAYEHMS;

® OCTaHOB MaLLVHBI MPY NOBLILLEHUM TemnepaTypsl B BTT;

® OCTaHOB MaLLMHbI NPKW MOBbILIEHUN AaBneHus B BTT;

® (OCTaHOB MALLMHbI MPU MOHWKEHWW BXOLHO TEMNEpaTypbl oxiaxaa-
loLLei BoApl.

3awwmra Hacoca xiapareHTa ot KaBUTauum

Ecnun ypoBeHb xnafareHTa B MCMapuTene Ype3mMepHO MOHMXKAETCS,
[aBreHMe BCACbIBaHWS HACOCA XNafareHTa NaaaeT HXE AaBNEHUS Ha-
CblILLEHUS XJ1afareHTa v B HACOCe HauMHaeTcs kasutauns. [ns npe-
[O0TBPALLEHNS YPE3MEPHOTO CHXKEHUS AABNEHUS BCACBIBAHWS HACO-
ca HeobX0aMMO MOALEPXMBATL YPOBEHb XNafjareHTa B ucnaputene
He HVXe onpeaeneHHoro npeafena. ns atom Lenm NpUMEHsITCS Tpn
anextpopa (RE1, RE2, RE3) n pene yposHs (33RL). SnexkTpoabl CMOH-
TUPOBaHbI B CMELMANbHOM KOPMyce, MOMELLEHHOM Ha HUXHEM 6roke
CO CTOPOHbI McnapuTenst. dnekTpod RE1 UMEET HaMEHBLLYIO AJINHY,
a anektpopn RE3 -HanbonbLUyio. YpOBeHb XiafareHTa noaaepxusa-
eTcs Mexay anektpogamu RET n RE2. RE3 cnyxut o6LumM 3nekTpo-
noM. Hacoc BKoYaeTcs, kora ypoBeHb XlafareHTa nogHUMaeTes 10
RE1. Hacoc BbIk/touaeTcsl, koraa ypoBeHb onyckaeTcs Hnke RE2, n
BK/TIO4AETCS CHOBA, TOMbKO KOTAA YPOBEHb ONsiTh NoAHMMaeTcs Ao RE1.
Koraa yposeHb onyckaeTes Hixe RE2, HacoC BbIKTO4aeTes ¢ 3aaep-
xKkomn 20 CekyHa,
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SAFETY FUNCTIONS

The safety functions protect the machine from abnormal
working conditions. The different safety functions are as
follows:

e Thermal shock protection

e Antifreeze protection

* Crystallization protection

 Cavitation protection

e Motors protection

Thermal shock protection

In order to avoid a dangerous thermal shock to the tubes
material, at machine starting the steam control valve is
gradually and slowly opened for the first 10 minutes, when
the generator temperature is very low without taking care of
the outlet chilled water temperature. After 10 minutes, the
control is switched over to chilled water temperature modu-
lation automatically.

Antifreeze protection

In order to prevent chilled water freezing in the evaporator

tubes, the following functions stop the machine if abnormal

conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze.

e Antifreeze thermostat.

e Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

e Chilled water flow switch.

e Chilled water D.P. switch.

Crystallization prevention

If the concentrated solution returning to the absorber from

the low temperature generator is excessively cooled, it

crystallizes in the low temperature heat exchanger and the

operation of the machine is affected. Crystallization occurs

either when the concentration of the solution (for a particu-

lar temperature) goes too high or its temperature (for a

particular concentration) is too low. The following safety

functions prevent the machine from crystallizing.

e Control valve automatic closure when the generator
temperature reaches the critical set-point value.

e Machine safety trip for HTG high temperature

e Machine safety trip for HTG high pressure.

e Machine safety trip for low cooling water inlet tempera-
ture.

Cavitation protection of refrigerant pump

If the refrigerant level in the evaporator pan falls exces-
sively, the pressure in the refrigerant pump suction drops
below the saturation pressure of the refrigerant and the
refrigerant pump starts to cavitate. To ensure the minimum
acceptable suction pressure the level of the refrigerant is
not allowed to fall below a certain level. This is done by
means of three level electrodes RE1, RE2, RE3 and a level
relay, 33RL. The three electrodes are mounted in the
refrigerant level box assembly on the lower shell (evapora-
tor side). RE1 electrode is the smallest in length and RE3
is the longest. The level is maintained between RE1 and
RE2. RE3 acts as a reference electrode. When the level
reaches RE1, the pump starts and when goes below RE2,
the pump stops and restarts only when the level reaches
RET1 again. When the level goes below RE2, a delay of 20
seconds is provided before the pump is switched off.

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - $.DEF

JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

PerynupoBaHue ypoBHs aGcopOeHTa B reHepaTope

YpoBeHb abCopOeHTa B reHepaTope He A0MMKeH NPEBbILLATh 3a4aHHbINA
npesen. Tem cambiM peryanpyetcs Konmyecteo abcopbeHTa, oTkaum-
BaeMoro 13 abcopbepa. [nst perynmposaHus ypoBHs abcopbeHTa B re-
HepaTope NpMMEeHSIOTCS Tpu anekTpoga (AE1, AE2, AE3) n pene ypos-
H8 (33RL). AnekTpoabl CMOHTUPOBAHLI B CMELMANLHOM KOPMYCE, MoMe-
LLIEHHOM Ha BbICOKOTEMMEPATYPHOM reHepatope. Anektpon AET nve-
€T HaVMEHBLLYIO A/IHY, @ anekTpor AE3 — HanbonbLLYI0. YPOBEHb Xa-
[JareHTa nogaepxueaetcs Huxe AE1. AE3 cryuT 0BLLM 3neKTPOAOM.
Korza ypoBeHb nogHumaeTcs Boiwe AE1, HAcOC BbIKIOYaeTCs ¢ 5 ce-
KYHOHOI 3a/1epXKOiA W BKIIOYAETCS CHOBA, KOTZa YPOBEHb OMyCKaeTCs
Hike AE2. Takum 06pa3oMm, B reHepaTope NOAAEPXMBAETCS 3aaHHbIA
ypOoBeHb abcopOeHTa.

Sawura anekTpoaBuratenein

® Hacocbl abcopbeHTa 1 xnagareHTa 1 BakyyMHbI HACOC OCHALLLEHb
pene 3alTbl 0T neperpysku.

e Hacoc abcopOeHTa OCHALLEH 3aLLUTHBIM TEPMOpENE.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Level control in generator

The solution level in the HTG is not allowed to rise above
a certain level. This also prevents excess solution from
being pumped out of the absorber sump. This is done by
means of three level electrodes AE1, AE2, AE3 and a level
relay, 33AL. The three electrodes are mounted on the high
temperature generator level box. AE1 is the smallest elec-
trode and AE3 is the longest. The level is to be maintained
below AE1. AE3 acts as the reference electrode. When the
level reaches AE1, the pump stops after a delay of 5
seconds. When the level goes below AE2 the pump re-
starts so as to maintain required level.

Motor protection safeties
e Solution, refrigerant and purge pump overload relay.
e Solution pump thermal cut-out.
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OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XonoauLHON MallHbI BHIBOAUTCS HA AUCTIIEN
Ha aHIIACKOM S13bIKE C MPUMEHEHNEM EMHNL, M3MepeHIs cuctembl CIA.
CraHpapTHBIA nepeyeHb 0ToOpaxaeMblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

® Temneparypa B BbICOKOTEMMNEPATYPHOM FEHEPaTope;

e Temneparypa cnaboro pacTeopa;

TEMMEePaTypa KOHLEHTPMPOBAHHOMO PacTBOpa;

TEMMepaTypa NapoB XiafareHTa B BbICOKOTEMNEPATYPHOM reHepa-
TOpE;

® CTeneHb OTKPLITIS YNPABASIOLLErO KnanaHa;

MPOLOMKUTENBHOCTL PABOTHI BaKyyMHOIO HacoCa;
MPOLOMKUTENBHOCTL PABOTLI XONOAMNBHON MALUUHBI.

KomaHppl cucTeMbl ynpaeneHus

® BhiGop AMCTAHLMOHHOTO/MECTHOO PEXMMA YNPaBNEHUS XONOAWb-
HOW MaLLVHOM.

® [TycK/OCTaHOB XOMOAMABHOM MaLLVHBI B PEXMME MECTHOIO yripasne-
HuS.

e BLibop aBTOMATUYECKOr0/PyYHOT0 PeXMMa YNpaBneHus HaCOCOM
XnaparexTa.

 Bisito4eHe/BoIKNIOYEHE HACOCA XAJArEHTa B PEXMME PY4HOTO Y-
paBneHus.

® BK/io4YeHME/BLIKIOYEHNE BaKYYMHOMO Hacoca.

® BbiGop aBTOMATMYECKOr0/py4HOTO PEXMMA YMPaBEHUS KianaHoM
nogayv napa.

e OTKpbITVE/3aKPBITUE KAMAHA NOJAYM Mapa B PEXUME PYYHOrO Y-
paBneHus.

o KBWTMPOBAHWE aBapUHOro CurHana.

e COpoc aBapuitHOro curHana.

® HacTpoinka MakCUManbHOM CTENEHM OTKPLITVS YNPaBASIOLLEro Kna-
naHa.

WUHpankaums pabo4ero coCTOSHUS XONOAULHON MaLUMHBI

o XonogunbHas MalluHa BKN/OTKI.

® JINCTaHLMOHHbIA/MECTHBIA PEXUM YNPABNEHWNS XONOAMNBHON Ma-
LUMHOVA.

e CpabarbiBaHiie pefie pacxoaa oxiiaxnaeMoin Bofbl.

o CpabatbiBaHue andpdepeHLansHoro pene AaBneHus Oxnaxnaemon
BOAbI.

e CpabatbiBaHue 6A0KMPOBKM HACOCA OXNAXAAEMON BOfbI.

e HencnpaBHOCTb iaT4MKOB TEMMepaTypbl.

e CpabarbiBaHue TEPMOPENE 3aLLUThI OXNaXAAEMON BOALI OT 3aMopa-
XUBAHUS.

© 3anopHbIii KnanaH Ha IMHAM OXNaXIAIOLLE BOAbI OTKPLIT/3aKPbIT.

e Hacoc abcopbeHTa BKIKOUEH/BLIKIOYEH/B @BAPUIAHOM COCTOSHUN.

© ABTOMATUHECKWIA/PYHHON PEXWUM YNPABNEHUS HACOCOM X/afareHTa.

e Hacoc xnaaareHTa BKIO4YEH/BbIKTIOYEH/B aBAPUIAHOM COCTOSIHUM.

© BakyyMHbIi1 HACOC BKJIO4YEH/BBIKIIOYEH/B aBAPUIAHOM COCTOSIHMM.

e CpabarbiBaHiie 3alumTbl Hacoca abcopOeHTa OT Neperpysku.

e CpabarbiBaHie 3alLmThl HACOCA X1afiareHTa OT Neperpysku.

e CpabarbiBaHiie 3aLLuThl OT BbICOKOI TEMMEPATyphl B FeHEPaTope.

e CpabarbiBaHiie 3aLLuThl OT BbICOKOTO ABNEHUS B rEHEpaTope.

e (OCTaHOB XONOAMILHON MaLLMHbI 113-3a BBICOKOW KOHLEHTpaLMW pa-
CcTBOpA.

o CpabarbiBaHyie 3allyTbl OT HI3KOI BXOAHOI TeMnepaTypbl oxaxaa-
foLLiel BOAb!.

e CpabarbiBaHne pene H13KoM TeMnepaTypbl OXIaKLAEMON BOMbI.

e Llukn pa3baeneHns 3anyLieH/0CTaHOBNEH.

e CpabarbiBaHiie pene BI0KMPOBKM MO HU3KOI BbIXOAHOM Temnepary-
pe OXIaKAAOLLE BOABI.

® /Hovkauys ypoBHS XnafiareHTa B ucnapuTerne.
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INFORMATION DISPLAY

Operating information is in English language with SI units.

Standard information shown is:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e High temperature generator temperature.

e Dilute solution temperature.

e Concentrated solution temperature.

e Refrigerant vapors in high temperature generator tem-
perature.

e Percentage (%) of control valve opening.

e Purge pump operating hours.

e Machine operating hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

e Refrigerant pump auto/manual mode.

e Refrigerant pump start/stop in manual.

e Purge pump start/stop.

e Steam control valve auto/manual mode.

e Steam control valve open/close in manual.
e Alarm acknowledge.

e Alarm reset.

e Control valve maximum opening set point.

Status display

 Chiller ON/OFF.

e Chiller local/remote mode.

e Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

* Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.

e Solution pump on/off/trip.

e Refrigerant pump auto/manual mode.

* Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Solution pump thermal cut-out trip.

e Refrigerant pump overload trip.

e High temperature generator trip.

e Generator high pressure trip.

e Solution high concentration trip (annunciation).
e Low inlet cooling water temperature trip.

e Dilution cycle on/off.

e L-cut function healthy/trip.

e Refrigerant level indication in the evaporator.
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

OPTIONAL

CNEUMANBHbIE UCMOJIHEHNSA U
AONOJIHUTEJIbHbIE NMPUHAANEXXHOCTU

e OnepaTuBHbIA KOHTPOMb COCTOSHIS MOALIMMHUKOB SNEKTpOABMraTe-
NEeN repMETUYHBIX HACOCOB MPOU3BOANTCS NOCTOSHHBIM M3MEPEHU-
€M 3a30p0B B NOALLUMMHMKAX METOLOM BUXpeBbix TOKOB (TRG cucTe-
Ma, HE NPUMEHUMA /1S ABUraTENs MOCTOSHHOTO TOKA, BPALLAIOLLEr0
Hacoc abcopbeHTa).

e Ecnv no ycnoeuam akcnnyataLyv He JONyCKatoTCs NMepepbiBbl B pa-
60Te XONOAMALHON MaLLMHBI, MOTYT ObITb YCTAHOBNEHbI PE3EPBHbIE
repMETUYHbIE HACOCHI XNadareHTa u abcopbeHTa.

® B 33BMCMMOCTV OT CBOICTB BOAbI, MPUMEHSIEMOI B XONOAMILHOM
yCTaHoBKe, TpyObl abcopbepa, VcnapuTenst U KoHAeHcaTopa MoryT
ObITb M3rOTOBNEHBI 13 CNEAYIOLLMX MaTEPUaIoB:

- MenHo-Hukenesblid cnnas 90/10;
- MenHo-Hukenesblid crnas 70/30;
- SS316L

- TUTaH.

® BonbLUoii rpaduyeckmin aucnnen ¢ paspeteHnem 320 x 240 Tovex,
Mo3BONSIOLLMIA 0TOBPaXaTh rpadukn 1 paboumii LK XONOAUNBHON
mawmHbl (TP170A).

e CucTema aBTOMATUYECKOrO YAANEHUS HEKOHLEHCUPYIOLLMXCS ra30B
06ecneynBaeT BKIKOYEHME BaKYYMHOrO HAacoca 1 OTKPLITHE COOTBET-
CTBYIOLLWX KNANaHOB ANst YANeHUs HEKOHAEHCHPYIOLLMXCS ra30B U3
6aka-HakonuTens NPy LOCTUXEHWM 3ajaHHOrO AaBneHs B Gake.

e [ocTaBka ABYMS WM TPEMS OTAESbHBIMI BI0Kamit (BEPXHUA 11 HIX-
HWiA GNOKM 1 BLICOKOTEMMNEPATYPHLIA reHepaTop) ang yaobeTea
TPAHCMOPTUPOBKY 1 MOHTaX@, 0COOEHHO NP MOAEPHM3ALMM UMEID-
LLEICS YCTaHOBKM.

® 3aBOACKME MCMbITAHNS HA COOTBETCTBME YCNOBUAIM 3KCTyaTaLm,
MPELIOKEHHBIM 3aKa34MKOM.

RC GROUP - 159.1.T.ABS.RuEn_02.03

On line bearing monitoring for canned motor pumps
(TRG meter) that lets the user know the health of the
bearing at any given instant by continuously measuring
the bearing clearance through eddy currents.

On line stand by canned motor pumps for the refrigerant
and for the solution, can be offered for very critical
working conditions where no break down time is allowed.
Special tube material for absorber, evaporator and con-
denser tubes based on water quality circulating inside
the tubes. Available materials are:

- Cupro-nickel 90:10

- Cupro-nickel 70:30

- 8§ 316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP 170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.

Two or three pieces shipping (lower and upper shell and
high temperature generator) for convenience of shipping
and rigging, especially for retrofit jobs.

Factory performance test at the conditions specified by
the customer.
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JiByxcTynenviarbie aGcopoumonHbie XONOMIIbHbIE MALIMHDI C NAROBLIM NOAOIPEBOM
Double effect absorption chillers steam fired

TEXHUHECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJENb MODEL 176 264 352 422 528 634 739 845 986 1126 1267 1408
Oxnaxpaemas Boaa (1) Chilled water (1)

X0noagonPoU3BOAMT. COOLING CAPACITY kBt 176 264 351 421 527 632 737 842 983 1123 1264 1404
Pacxopn Boab! Water flow M3y 30,3 453 605 72,6 90,8 108,9 127,1 1452 169,3 193,5 217,7 241,9
mapaBnuyeckoe ConpoTMBIEHNE Pressure drops kMa 42,1 989 539 60,7 50 558 529 539 40,2 39,2 38,2 40,2
BMmecTUMOCTb KOHTYpa Water hold up volume n 63 90 140 154 192 214 283 304 353 427 473 504
MakcumansHoe faBneHue (4) Max pressure (4) kMa 500 500 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowas soga (2) Cooling water (2)

Pacxop, Bogbl Water flow M3/u 50 75 90 108 135 162 189 216 252 288 324 360
'vppaBnnMyeckoe CONpPOTUBIEHME Pressure drops kMa 558 593 353 372 50 568 47 529 735 558 598 64,7
TemnepaTypa BOAb! HA BbIXOAE Water outlet temperature ‘C 34,8 348 351 351 351 351 351 351 351 351 351 351
BMmecTUMOCTb KOHTYpa Water hold up volume n 143 183 291 325 364 414 558 604 677 906 974 1.028
MakcumansHoe faBneHue (4) Max pressure (4) kMa 500 500 800 800 800 800 800 800 800 800 800 800
MNap (3) Steam (3)

mapaBnuyeckoe ConpoTMBIEHNE Pressure kMa 800 800 800 800 800 800 800 800 800 800 800 800
Pacxop napa Consumption kr/4 240 360 430 516 645 774 903 1032 1204 1376 1548 1720
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsemas MOLHOCTb Power input kBr 0,75 1,1 2,2 2,2 2,2 3 3 3 3 3 3,7 3,7
MoTpebnsemblit TOK Electric absorption A 27 34 6 6 6 8 8 8 8 8 11 11
HACOC XJTADATEHTA REFRIGERANT PUMP

MoTpebnsemas MOLHOCTb Power input kBt 0,1 0,1 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 3 3
MoTpebnsemblit TOK Electric absorption A 055 055 14 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4
BAKYYMHbIV HACOC PURGE PUMP

MoTpebnsemas MOLHOCTb Power input kBT 4 04 04 04 04 04 04 04 04 04 04 04
MoTpebnsemblit TOK Electric absorption A 15 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
CYMMAPHOE MOTP. 3JIEKTPOSHEPIMM  TOTAL POWER CONSUMPTION KBA 4 9 71 71 71 71 85 85 85 85 5 5
PA3MEPbI DIMENSIONS

LnvHa Length MM 2.720 2.720 3.110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050
LLnpuHa Width MM 1.625 1.625 2.120 2.120 2.120 2.120 2.110 2.110 2.110 2.410 2.410 2.410
Bbicota Height MM 2.185 2.185 2.220 2.220 2.220 2.220 2.560 2.560 2.560 2.740 2.740 2.740
MpocTpaHcTBO, HeobX. Ans 3aMeHbl TPYG  Space for tube removal mm 2.400 2.400 2.400 2.400 3.760 3.760 3.820 3.820 4.100 4.100 4.100 4.100
TMAPABJIMYECKUE COEOVMHEHWA  HYDRAULIC CONNECTIONS

Oxnaxzaemas Boga Chilled water DN 80 80 100 100 100 100 125 125 125 150 150 150
OxnaxpatoLas Boaa Cooling water @DN 100 100 125 125 125 125 150 150 150 200 200 200
MNap Steam DN 40 40 50 50 50 50 65 65 65 80 80 80
OTBOJ, KOHAEHCaTa Condensate drain DN 25 25 25 25 25 25 25 25 25 40 40 40
MACCA WEIGHTS

3kcnnyataumoHHas macca Operation weight krx 1000 3,8 4 4,8 51 6,1 6,6 8,4 89 105 126 13,1 13,7
Macca npu oTrpyske Shipping weight krx 1000 3,5 3,7 44 47 5,6 6,1 7,7 8,1 96 116 12 125
MOJENb MODEL 1584 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Oxnaxpaemas Bopa (1) Chilled water (1)

X0JI0A0MNPOU3BOAMT. COOLING CAPACITY kBT 1580 1758 1931 2176 2422 2703 2984 3335 3686 4037 4563 4914
Pacxop, Bogbl Water flow m3/4 272,1 302,4 332,6 375 417,3 465,7 514 5745 635 6955 786,3 846,7
I'nopasnnyeckoe COnpoTMBIEHNE Pressure drops kMa 37,2 382 95 98 725 794 725 803 160,7 160,7 131,3 129,3
BmMecTMOCTb KOHTYpa Water hold up volume n 656 710 1.046 1.105 1.223 1.297 1.473 1.580 2.193 2.291 2.502 2.620
MakcumanbHoe nasnexvie (4) Max pressure (4) kKMa 800 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpatowas soaa (2) Cooling water (2)

Pacxopn Boab! Water flow M3/4 405 450 440 496 552 616 680 760 840 920 1040 1120
mapaBnuyeckoe ConpoTMBIEHNE Pressure drops kMa 56,8 578 57,8 60,7 843 872 794 833 64,7 676 90,1 93,1
TemnepaTtypa BoAbl Ha BbIXOLE Water outlet temperature ‘c 351 351 358 358 358 358 358 358 358 358 358 358
BmMecTMOCTb KOHTYpa Water hold up volume n 1.233 1.303 1.885 2.011 2.072 2.216 2.957 3.088 4.168 4.315 4.650 4.827
MakcumanbHoe nasnexve (4) Max pressure (4) kKMa 800 800 800 800 800 800 800 800 800 800 800 800
Nap (3) Steam (3)

vppaBnnyeckoe CONPOTUBIEHVE Pressure kMa 800 800 800 800 800 800 800 800 800 800 800 800
Pacxop napa Consumption kr/4 1935 2150 2310 2604 2898 3234 3570 3990 4410 4830 5460 5880
HACOC ABCOPBEHTA SOLUTION PUMP

MoTpebnsiemas MOLLHOCTb Power input kBr 55 55 55 55 66 66 75 75 75 75 9 9
MoTpebnaemblit TOK Electric absorption A 14 14 14 14 17 17 20 20 20 20 28 28
HACOC XJIAOATEHTA REFRIGERANT PUMP

MoTpebnsiemas MOLLHOCTb Power input kBT 3 3 03 03 15 15 15 15 15 15 15 15
MoTpebnaemblit TOK Electric absorption A 14 1,4 1,4 1,4 5 5 5 5 5 5 5 5
BAKYYMHbI/ HACOC PURGE PUMP

Motpebnsemas MOLLHOCTb Power input kBr 04 04 04 075 075 0,75 0,75 0,75 0,75 0,75 0,75 0,75
MoTpebnaemblit TOK Electric absorption A 15 1,5 1,5 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8 1,8
CYMMAPHOE NOTP. 9NEKTPO3HEPTUWN  TOTAL POWER CONSUMPTION kBA 11,7 11,7 132 132 184 184 208 208 208 20,8 272 272
PA3MEPbI DIMENSIONS

LnvHa Length MM 5.010 5.010 6.810 6.810 8.040 8.040 8.140 8.140 8.240 8.240 9.490 9.940
LLnpuHa Width MM 2.620 2.620 2.990 2.990 2.990 2.990 3.020 3.020 3.640 3.640 3.640 3.640
BoicoTa Height mm 3.010 3.010 3.280 3.280 3.280 3.280 3.700 3.700 3.970 3.970 3.970 3.970
MpocTpaHcTBO, HEoBX. Ans 3aMeHbl TPYG  Space for tube removal vMm 4,100 4.100 5.320 5.320 6.560 6.560 6.560 6.560 7.910 7.910 7.910 7.910
’MOPABIMYECKVE COEOVHEHUA  HYDRAULIC CONNECTIONS

Oxnaxpaemasi Boaa Chilled water ODN 200 200 250 250 250 250 250 250 300 300 300 300
OxnaxgatoLas Boga Cooling water QDN 250 250 300 300 300 300 350 350 400 400 400 400
Map Steam DN 80 80 100 100 100 100 125 125 125 125 125 125
OTBoOf KOHAEHCaTa Condensate drain QDN 40 40 50 50 50 50 65 65 65 65 65 65
MACCA WEIGHTS

JkcnnyaTaumoHHas macca Operation weight krx1.000 159 166 265 276 32 33,6 389 40,7 492 512 58,1 60,7
Macca npu oTrpyske Shipping weight krx1.000 145 151 238 249 293 305 345 363 442 46,2 521 547

Ecnu ycnoBus akcnnyartauum oTAM4aloTCs OT YKa3aHHbIX B Tabnuue, oGpaluaitech
no Bonpocam noaGopa Moaenu B TOProeoe npeacraeutenscteo RC GROUP.
(1) Mpw Temnepatype oxnaxaaemoi Boasl 7/12 °C.

For working conditions different from above, please contact
RC GROUP offices to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.

(2) Mpw Temnepatype oxnaxaatoLLieii Boasl Ha Bxoae 29 “C. (2) Referred to cooling water inlet temperature 29°C.
(3) Mpwu TemnepaType HaCbILEHHOro napa. (3) Referred to saturated dry steam.
(4) Mo TpeboBaHWIO 3aka3umka BOZMOXHbI APYrve 3HAYEHWS1 MaKCUMANIbHOrO AaBNEHNS. (4) Different pressure available on request

McTounuk nutanus: 3 dasbl; 415 B; 50 My,
KoadpduLmeHT 3arpsisHeHns BOAbI B rapaBnmyeckom KoHType = 0,086 m*C/kBT
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POWER SUPPLY 415/3/50
Fouling factor in water circuit = 0,086 °C m?/ kW
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

PABOYUE XAPAKTEPUCTUKU

MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPU3YIOT 3aBNCUMOCTb
XONOAONPOM3BOANTENBHOCTN OT PABOUMX YCIOBUIA 1 MOTYT CAYXWTb ANst
npeuBapMTeanoM OLEHKW BNIUAHUA 3TUX yCﬂOBVIVI Ha X0noaonpounsso-
ONTENbHOCTb.

[ins 6onee TO4YHOM OLIEHKM 1 noabopa MoaeN, COOTBETCTRYIOLLEN 3a-
[JlaHHBIM YCI0BMSIM AKCMyaTaLyn, pekoMeHayeTcs o6pallaTbcs B TOp-
roeoe npeactasutensctBo RC GROUP.

3ABUCUMOCTb X0N1040MPOM3BOAUTESIBHOCTU OT TEMIE-
PATYPbI OXJIAXOAEMO BOAb! HA BbIXOJE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE
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3ABMCUMOCTDb X0/1040MPOM3BOAUTEJIBHOCTU OT PASHOCTU

TEMMEPATYP OXJIAKOAEMOM BOAb! HA BXOAE U BbIXOJE (AT)

Cooling water inlet temperature = 29°C
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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JlByxcTyneHyaTbie abcopGumonHbIe XoNOMIbHbIE MaLIAHbI C NAOBbIM NOJOMPEEOM

Double effect ahsorption chillers steam fired

3ABMCUMOCTb X0J10A0MPON3BOAUTENIBHOCTU OT TEMME-

PATYPbI OXJIAXIAIOLLEA BOZbI HA BXO[E

COOLING CAPACITY ACCORDING TO COOLING
WATER INLET TEMPERATURE

X0no4onpon3BoanTENLHOCTL, %

Cooling capacity (%)
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3ABUCMMOCTb X0J1040MPOU3BOAUTESIBHOCTHU OT KO3®-
OULIMEHTA 3ArPS3HEHNS OXJIAXKIAEMOM BOJb

Chilled water outlet temperature = 7°C

COOLING CAPACITY ACCORDING TO CHILLED
WATER FOULING FACTOR
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Cooling capacity (%)
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3ABUCMMOCTb X0J1040MPOU3BOAUTESIBHOCTHU OT KO3®-
OULIMEHTA 3ArPASHEHWS OXJIAXIAIOLLEN BOAbI

Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C

COOLING CAPACITY ACCORDING TO COOLING
WATER FOULING FACTOR
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Chilled water outlet temperature = 7°C
Cooling water inlet temperature = 29°C
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

3ABMCUMOCTDb X0/1040MPOM3BOAUTESIBHOCTU OT JABJIE- COOLING CAPACITY ACCORDING TO STEAM
HWU] NAPA PRESSURE
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Temnepatypa oxnaxaaemoit Boabl Ha Beixose = 7 °C Chilled water outlet temperature = 7°C
Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
YOENbHbIA PACXOJ, NAPA NMPU YACTUYHOW HArPY3KE SPECIFIC STEAM CONSUMPTION AT PARTIAL LOAD
(WITH INVERTER)
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Cooling capacity (%)
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Temnepatypa oxnaxaaioLLeit Boasl Ha Bxoae = 29 °C Cooling water inlet temperature = 29°C
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JIByxcTynenvatnie abcopbumontbie XonoWIbHbIE MALLIVHbI G NAPOBLIM NOJJOFIEBOM
Double effect absorption chillers steam fired

Models 176 - 264

DIMENSIONS (mm)

Tunopa3mepsbi 176 - 264
FABAPUTHBIE U YCTAHOBO4HbIE
PA3MEPbI (mm)
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1 - Bxop oxnaxgaemoit Bogpl 1 Chilled water inlet
2 - Bbixon oxnaxpaemoit BOAb 2 Chilled water outlet
3- Bxopn oxnaxpatoLLein Bogpl 3 Cooling water inlet
4 - Bobixon oxnaxzaroLLen Boapl 4 Cooling water outlet
5- Bxop napa 5 Steam inlet
6- OtBOL KOHOEHcaTa 6 Condensate drain
7- TpenoxpaHuTenbHas pa3pbiBHas MeMbpaHa 7 Rupture disc
8- OcHOBaHVe X0NoAMLHON MaLLWHBI 8 Unit base
9- ®yHoameHT 9 Foundation
10 - 4 ankepHbix 60nTa M24 BXOLAT B KOMMAEKT NOCTaBKMW. YCTaHOBKa 10 4 nos x M24 anchor bolts supplied with the unit.
XONOAWNBHOW MaLLMHBI Ha GYHAAMEHT [OMKHA BBIMONHATLCS B For foundation realization please refer to the unit use
COOTBETCTBUM C MHCTPYKLWEN NO 3KCnyaTaumm N TEXHNYECKOMY and maintenance manual.
0BCnyx1BaHMIO arperara. T Unit weight on each foundation:
T- Bec arperara, NpuXO4ALLMIACS Ha KaXAYI0 ONopy: MOD. 176 = 1900 kg
ng mogenm 176 = 1900 kr; MOD. 264 = 2000 kg
ns mogenu 264 = 2000 kr. M 2400 mm. Minimum clearance for tubes removal. This
M- 2400 MM — MUHUMANBLHOE CBOGOAHOE MPOCTPAHCTBO, HEoOX0au- space can be provided at any one side of the machine.

MOe 151 3aMeHbl TPYD (C OAHOV 13 CTOPOH PACcNONOXEHNS Kpbl-
wek). OcTanbHble Tpe6oBaHs K CBOBOAHOMY NPOCTPAHCTBY BOK-
PYr X0noanAbHON MatnHbl: 1200 MM CO CTOPOHBI NyNbTa ynpas-
nenus;; 200 mm caepxy; 500 MM € apyrux CTOPOH.
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Other required installation clearance: 1200 mm control
panel side, 200 mm top, 500 mm others.
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

FABAPUTHbIE U YCTAHOBO4HbIE DIMENSIONS (mm)

PASMEPbI (Mm)

TUMOPASMEPbI / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L 3110 3.110 4.130 4.130 4.250 4.250 4.860 5.050 5.050 5.050 6.810 6.810 8.040 8.040
2120 2120 2120 2120 2110 2110 2110 2410 2410 2410 2990 2990 2.990 2.990
2220 2220 2.220 2220 2560 2.560 2.560 2740 2740 2.740 3.280 3.280 3.280 3.280
2400 2.400 3.760 3.760 3.820 3.820 4.100 4.100 4.100 4.100 5320 5320 6.560 6.560

=T T =

M  mMuHuManbHoe cBOBOAHOE MPOCTPAHCTBO, HEOBX0aMMOe Ans 3a- M Minimum clearance for tubes removal. This space can
MeHbI TPYD (C OZHOV 3 CTOPOH pacnonoxeHns Kpbitek). Oc- be provided at any one side of the machine.
TasbHble TpeboBaHWst K CBOBOAHOMY MPOCTPAHCTBY BOKPYF XOJ0- Other required installation clearance:
IUNBHON MalLMHBI: 1200mm control panel side
- 1200 MM CO CTOPOHbI MyAbTa YpaBeHNs; 200mm top
- 200 mm ceepxy; 500mm others

- 500 MM C opyrix CTOPOH.
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JiByxcTynenviarbie aGcopoumonHbie XONOMIIbHbIE MALIMHDI C NAROBLIM NOAOIPEBOM
Double effect absorption chillers steam fired

OYHOAMEHT (M) FOUNDATION (mm)
TUNOPASMEPbI / MODEL 352 422 528 634 739 845 986 1126 1267 1408 1936 2182 2429 2710
L MM 1.846 1.846 2.866 2.866 2.816 2.816 3.424 3.424 3.424 3.424 4592 4592 5856 5.856
w MM 220 220 220 220 270 270 270 270 270 270 320 320 320 320
wi1 MM 320 320 320 320 370 370 370 370 370 370 420 420 420 420
B MM 1.690 1.690 1.690 1.690 1.580 1.580 1.580 1.640 1.640 1.640 1.975 1.975 1975 1.975
CTC wmm 1.550 1.550 1.550 1.550 1.380 1.380 1.380 1.440 1.440 1.440 1.135 1.135 1.135 1.135
T Kr 2.400 2.600 3.100 3.300 4.300 4.500 5.300 6.400 6.600 6.900 13.400 13.900 16.200 16.900
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1 4 aHKkepHbix 6onTa M24 BXOLAT B KOMMIEKT NOCTaBKMW. YCTaHOBKA
XONOAUNLHON MaLLUMHBI Ha GYHAAMEHT JOMKHA BbIMOMHSTLCS B
COOTBETCTBUM C UHCTPYKLMEN MO SKCMTyaTaummn 1 TEXHUYECKOMY
0BCnyx1BaHMio arperara.

2  OcHoBaHMe X0NOAMbHON MaLLVHBI.

®yHOameHT.

T Bec arperara, Npuxo4sLLmMIACa Ha KO0 0nopy.

w
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1 4 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation

~HwnN
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FABAPUTHbIE U YCTAHOBO4HbIE

PA3MEPbI (Mm)

THERMOFRIGO - $.DEF

JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

DIMENSIONS (mm)

TUNOPA3MEPbI / MODEL 1584 1760 2992 3344 3696 4048 4576 4928

L 5.010 5.010 8.140 8.140 8.240 8.240 9.490 9.490

w 2.620 2.620 3.020 3.020 3.640 3.640 3.640 3.640

H 3.010 3.010 3.700 3.700 3.970 3.970 3.970 3.970

M 4.100 4.100 6.560 6.560 7.910 7.910 7.910 7.910
W

M MUHUManbHOE CBOGOAHOE NPOCTPAHCTBO, HEoBX0aMMOe Ans 3a-

MeHbI TPYD (C OZHOV 3 CTOPOH pacnonoxeHns Kpbitek). Oc-

TanbHble TPeBOBAHMS K CBOBOLHOMY MPOCTPAHCTBY BOKPY X0NO-

IUNBHON MalLMHBI:

- 1200 MM CO CTOPOHbI MyAbTa YpaBeHNs;

- 200 MM CcBEpXY;
- 500 MM C opyrix CTOPOH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

M Minimum clearance for tubes removal. This space can
be provided at any one side of the machine.
Other required installation clearance:
1200mm control panel side
200mm top
500mm others
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JiByxcTynenviarbie aGcopoumonHbie XONOMIIbHbIE MALIMHDI C NAROBLIM NOAOIPEBOM
Double effect absorption chillers steam fired

OYHOAAMEHT (Mm) FOUNDATION (mm)

TUNOPA3MEPbI / MODEL 1584 1760 2992 3344 3696 4048 4576 4928
L MM 3.304 3.304 5.486 5.486 5.526 5.526 6.776 6.776
w MM 270 270 420 420 420 420 420 420
wi1 MM 370 370 520 520 520 520 520 520
B MM 1.840 1.840 2.412 2.412 2.660 2.660 2.260 2.260
CTC wmm 1.500 1.500 2.272 2.272 2.520 2.520 2.520 2.520
BTB wmm 120 120 240 240 200 200 200 200
T Kr 8.000 8.400 19.400 20.600 24.900 25.400 29.400 30.700
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1 8 ankepHbix 60nTOB M24 BXOAST B KOMMNEKT NOCTaBKW. YCTAHOB- 1 8 nos x M24 anchor bolts supplied with the unit.
Ka X0NoAMbHON MaLLMHBI Ha GYHOAMEHT LOXHA BbINOMHATLCS B For foundation realization please refer to the unit use
COOTBETCTBUM C MHCTPYKLMEN NO 3KCnyaTaumm N TEXHNYECKOMY and maintenance manual.
0BCnyx1BaHMio arperara. 2 Unit base
2  OcHoBaHMe X0NOAMbHON MaLLVHBI. 3 Foundation
3 ®yHpameHT. T Unit weight on each foundation

T  Bec arperata, NpuxoasLLMIACS Ha KaXAaylo Oropy.
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired

NOJIOXKEHUE TMAPABJINYECKUX
NATPYBKOB

Ha cnepytoLLgii cxeme NonoXxeHue rmapaBnnieckux natpyokos noka-
3aHO OPVEHTMPOBOYHO.

O6beM HacTosILLEro kataora He No3BOMSIET NPeACTaBUTb BCE MHOMO-
YMCTEHHbIE BAPUaHTLI PACTONIOXEHNs NPUCOBAUHUTESTbHBLIX NaTPyOKOB
[JlaHHbIX MaLLVH.

ToyHOe NONOXEHWe NPUCOEOMHUTENBHBIX NATPYOKOB NPUBOAMTCS Ha
COOPOYHBIX YEPTEXAX arperaTos.

N9

N5

N1-NE - Bxop, oxnaxgaemoii Bodpl.
N2 - Bbixop, oxnaxgaemMoii Bogpl.
N4-NC -  Bxop, oxnaxpatoLLeit Boapl.
N5 - BbIxog, oxnaxaatoLLel Bopl.
N7 - [MoaBog, napa.

N8 - OtBOA, KOHAEHCaTa.

N9 - Pa3pbiBHas MembpaHa
CXEMA NOOBOJA TPYB
UCNAPUTEJ1b

HYDRAULIC CONNECTION POSITION

The following hydraulic connection position scheme is
purely indicative.

Absorption chillers present a great number of different
connections orientation that is not possible to include in this
catalogue for space reason.

For the precise hydraulic connections position scheme,
please refer to the final general arrangement drawing.

N7

N8

N1 - NE Chilled water inlet

N2 Chilled water outlet
N4 - NC Cooling water inlet
N5 Cooling water outlet
N7 Steam inlet

N8 Condensate outlet
N9 Rupture disc

CONNECTIONS ARRANGEMENT

EVAPORATOR

Cxema noggoga Tpy6
Connection arrangement

Yucno xooos
Passes number

Bxon, oxnaxaaemon Boapl

Bbixog, oxnaxgaemon Boapl

Chilled water inlet Chilled water outlet

YeTHoe - Even E N1 N2
HeueTtHoe - Odd (0] NE N2
ABCOPBEP/KOHAEHCATOP ABSORBER/CONDENSER

Yumcno xonoB Cxema noasoaa Tpyb
Passes number Connection arrangement

Bxon, oxnaxaaemon Boapl

Bbixog, oxnaxgaemon Boapl
Cooling water inlet Cooling water outlet

YeTHoe - Even E

N4 N5

HeueTtHoe - Odd (0]

NC N5

RC GROUP - 159.1.T.ABS.RuEn_02.03
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JlByxcTyneHyaTbie abcopGumonHbIe XoNOMIbHbIE MaLIAHbI C NAOBbIM NOJOMPEEOM

TEMJion3onauuns

[Ons Tunopa3mepos 176 u 264
Cxema HaHeCEHUS TENON30NSLMM.
Tennousonaums B KOMMIEKT NOCTABKW HE BXOLWT.

Tennousonauua reHeparopa

Tennousonsaums HaHOCUTCS Ha ropsuMe NOBEPXHOCTY.

MakcumanbHast paboyas Temnepatypa 180 °C.

Tennousonsums ucnapurens

Tennonsonaums HaHOCUTCS Ha XONOAHbIE NOBEPXHOCTY.

MuHumanbHas pabodast Temneparypa 5 °C.

Tennousonsumsa Tenno06MeHHNKa pacTeopos

Tennousonsaums HaHOCUTCS Ha ropsuMe NOBEPXHOCTU.

MakcumanbHas paboyas Temnepatypa 150 °C.

O,

OO0Las nnowaabL TeNIoM30aMpyeMoii NoBepXHOCTM
O6LLias NnoLaak TENNOU30MPYEMOii NOBEPXHOCTY BKIIOYAET NNOLLAab

MOBEPXHOCTY TPYBOMNPOBOAOB.

Double effect absorption chillers steam fired

INSULATION
176 and 264 models

Scheme for unit insulation.
Insulation is part of the Customer scope of supply.

Generator insulation.
Insulation for hot surface.

Working temperature max 180°C.

Evaporator insulation.
Insulation for cold surface.
Working temperature min 5°C.

Heat exchanger insulation.

Insulation for hot surface.
Working temperature max 150°C.

ol

******************* * g*g

Insulation total area

The total area includes the area of pipes in the machine.

TUNMOPA3MEP MODEL 176 264
Mnowaae rops4mx NoBepxHocTemn Hot surface insulation m? 20,1 20,1
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation M2 5,2 5,2
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JlByNcTyneHyaTbie abcopGumoHHbIe XONOMbHbIE MaLIHbI C NAOBbIM NOJOMPEEOM
Double effect absorption chillers steam fired

INSULATION
from model 352 to 4928

TEMJIOU3on4uuns

[Ons Tunopa3mepos 352 1 4928
Cxema HaHeCEHMS TEMON30NSLMM.
TennonsonsLyst B KOMMIEKT MOCTABKM HE BXOAMT.

Tennousonauusa reHeparopa
Tennousonsiumst HAaHOCUTCS Ha ropsiuMe NOBEPXHOCTY.
MakcumManbHast paboyas Temnepatypa 180 °C.

Scheme for unit insulation.
Insulation is part of the Customer scope of supply.

Generator insulation.
Insulation for hot surface.
Working temperature max 180°C.

Tennousonsuus ucnaputens
Tennonsonsums HaHOCUTCS Ha XONOLHLIE MOBEPXHOCTY.
MwuH1ManbHas pabodast Temneparypa 5 °C.

Evaporator insulation.
Insulation for cold surface.
Working temperature min 5°C.

Tennouzonsauus TennooGMeHHMKa pacTBOPOB
Tennousonsiumst HaHOCUTCS Ha ropsiYMe NOBEPXHOCTY.
MakcumManbsHast paboyas Temnepatypa 150 °C.

Heat exchanger insulation.
Insulation for hot surface.
Working temperature max 150°C.

0O6Lwas nnowaap TennoMsoNupyeMoi NoBepxHoCTH

062 nnoLaab Tennon30MpPyeMoii NOBEPXHOCTY BKIIOYAET NioLLab

MOBEPXHOCTU TPYOOMPOBOAOB.

Insulation total area
The total area includes the area of pipes in the machine.

TUMNOPA3MEP MODEL 352 422 528 634 739 845 986 1126 1267 1408 1584
Mnowaab ropsumnx NoBepxHocTel Hot surface insulation m? 22,1 22,1 288 28,8 343 343 376 429 429 429 471
Mnowaab XoNoAHbIX NOBEPXHOCTEN Cold surface insulation M2 132 132 155 155 186 186 202 245 245 245 294
TUMNOPA3SMEP MODEL 1760 1936 2182 2429 2710 2992 3344 3696 4048 4576 4928
Mnowaae ropsynx NoBepxHoOCTEN Hot surface insulation mM> 471 635 635 715 715 814 814 904 904 101 101
Mnowaab XoNoAHbIX NOBEPXHOCTEN Cold surface insulation m? 294 396 396 457 457 529 529 626 626 66,7 66,7
RC GROUP - 159.1.T.ABS.RuEn_02.03 175



THERMOFRIGO - $.DEF

JiByxcTynenviarbie aGcopoumonHbie XONOMIIbHbIE MALIMHDI C NAROBLIM NOAOIPEBOM
Double effect absorption chillers steam fired

TYPICAL PLANT DIAGRAM

TUNOBAY CXEMA YCTAHOBKU

SNEKTPUYECKUI CUTHAN
ELECTRIC SUPPLY

TPAONPHA

COOLING TOWER | nrakE-UP WATER

o

NOANUTOYHAS BOJA

MHEBMOCUCTEMA KIJIAMNAHA

\

|
|
|
|
|
| Y
v | LPEHAX
! BLOWDOWN
|
I
e ________
—1
—~
\V4
L OXIAKIAEMAS BOLIA
CHILLED WATER
\ I~
=

OXNAXIAIOLLAA BOOA
COOLING WATER

PNEUMATIC SUPPLY

KOHAEHCATHbI BAK
CONDENSATE TANK

»« Knanau 3akpbIm @ BogagsHon Hacoc JIY MHavkaTop ypoBHs
Device closed Water pump N Level indicator
>q  Knanan otkperr = I;%JE r;e;lg;;)awpbl Ifl ?Egimfmuecmﬁ‘ KOH[IEHCATOOTBOAYMK
namic steam trap |
>4  ToBOpOTHas 3acnoHKa @ [Hatunk Temneparypbl B Tennousonaums TonuMHoiA 50 mm
Butterfly valve Thermometer - 50mm insulation
1 KnanaH npoxoaHoit @ Pacxofomep
| Globe valve Flowmeter
I OBpatHblii KianaH @ EGWJ;V'F;V'OI;HVIVI Knana 4...20mA SEI)npaBnmou_u;m curHan
Non return valve ontrol valve ————— Dirive signa
Rs'  TPOVHVKOBLI GULTP ® KOHzeHCaTooTBOAMK C NepeBepHyTHIM MONaBKOM Jlnuma cxatoro Bo3agyxa
"Y" strainer Inverted bucket steam trap Pneumatic line
'& IépaH @ PHenf’ I;/IaKCI. ypOBHhﬂ ﬁ ;eryJ;ﬂITop BOS,ELy?.IHbIVI C QUILTPOM
ock ligh level switc ir filter requlator
% MaHomeTp @ Pene MH. ypOoBHS! @ SIeKTPO-NHEBMATMYECKWI Mpeodp.
Manometer Low level switch E/P convertor

()
19,5 kMa

176

MakcumansHoe [iaBfieHne BCaChiBaHWS Ha BbIXOAE KOHAEHCaTa

K MAPOBOMY

KOThy
TO BOILER

(*) Maximum back pressure at condensate outlet: 19.5kPa
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JiByxcTynenvarbie aicopouonHbie XONOMIIbHbIE MALIAHI C NAROBLIN NOAOIPEBOM
Double effect absorption chillers steam fired
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THERMOFRIGO - 6.MOD

[IByKcTyneHyarbie abcopoiuvontbIe XoNOJWIbHbIE MALIMHbI
C ra30BbIM MOJiorpesom

Double effect absorption chillers gas fired



THERMOFRIGO - G.MOD

JiByncTynenvarbie aicopouonHbie XONOMbHbIE MALIAHDI C rasoBbiM NO/JOrNEBOM
Doutle effect absorption chillers gas fired

WORKING CYCLE

PABOYMIA LUK

PEXXUM OXJTAXAEHUA

OxnaxpatoLas Boaa
Cooling water

COOLING MODE

Oxnaxnaemas Bofia l
Chilled water ]
A
=4
OxnaxpatoLast Boaa
Cooling water -

>

PEXXMUM HAIPEBA

[opsyas Boga )
Hot water

Cnabblit
pacTeop

1
Dilute
solution

1- MWcnaputens

2 - Ab6copbep

3- KoHgeHcatop

4 - Hwn3koTEMNEPATYPHbIA reHepaTop

5a - TennoobMeHHVK KoHZeHcaTa

5b - HuakoTemnepaTypHblin TENI00OMEHHMK

5¢ — BbicokoTEMNEpaTypHbI TeNI000MEeHHUK
6 - Bnok ynaneHus HeKOHAEHCUPYIOLWMXCS ra30B
7 - MNepenvBHaa Tpyba abcopbeHTa

8 - Hacoc abcopbeHTa

9- Hacoc xnapareHTa

10 - Topenka

11 - Koten

12 — BbICOKOTEMMNEPATYPHbIN reHepaTop

13 — MNMonnaBkoBbIA PerynaTop ypoBHS pacTeopa
14 — DkoHOMan3ep

15 — Cenapatop napa

MpomexyTouHbln  KoHueHTprpo-  «Opolarowmin
BaHHbI PacTBOP  PacTBOp» XnapareHt

Strong
solution

pacTeop

1

Medium
solution

a
b
c

DO WN =

10
11

13
14
15

Sprayed Refrigerant
solution

Evaporator

Absorber

Condenser

Low temperature generator
Drain heat exchanger

Low temperature heat exchanger
High temperature heat exchanger
Purge unit

Overflow pipe

Solution pump

Refrigerant pump

Burner

Furnace

High temperature generator
Solution float valve

Economiser

Vapour separation box
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JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

BbICOKO3®OEKTUBHbINA LMK

B xonoaunbHbIx MatmHax cepumn "G.MOD” ncnonb3yeTcs BbICOKOId-
beKTUBHbI ABYXCTYNEHYaTbIn napannenbHbli uukn (KN4 = 1,07 no
GCV), obecneumBatoLLmii 3HAYMTESbHYIO SKOHOMUIO TOMNNBA, B TOM YMC-
e npy paboTe C YaCTUYHOI Harpy3koi. Tonbko HeGobLLIOE KONMYECTBO
pacTsopa LiBr nogorpesaetcs Ans nony4eHus pacTeopa BbICOKON KOH-
LIEHTpaLM1 HENOCPELCTBEHHO 3@ CHET CropaHus Tonamea. Takum 06-
pa3oM, NoTpebneHre TONIMBA HE3HAYNTENBHO NPAKTUYECKM MPK Tio-
ObIX YCNOBMSIX KCTIyaTaLyN.

Ha ararpamme nokasaHa cxema LPKYAsILmM pacTBopa B XONOAUIbHOM
maLlmHe. [ins npocToThl NPOCAEaMM ABVXEHe PacTBOpa, HaunHas ¢
abcopbepa. Mpu 3ToM ByneM Nonb30BaTLCS CREAYIOLLMMI COKpaLLe-
HUAMU:

BTI - BbICOKOTEMMNEPATYPHBIV FEHEPATOP;

HTI - HM3KOTEMNEPATYPHBI reHepaTop;

BTTO - BbicokoTEMMEPATYPHbIN TEMI00BMEHHMK;

HTTO - HM3KOTEMNEPATYPHBIV TEMNOOOMEHHNK.

Cnabniin pacTeop (W) cobupaetcs Ha aHe abcopbepa 1 3atem nofaeT-
s B reHepatopbl HacocoM abcopbenTa. Mpoiins Yyepes TennoodMeH-
HIK KoHaeHcaTa u HTT (onucaHe TennooOMEHHUKOB NPUBEIEHO HUXE),
pacTBOp pa3nensieTcst Ha ABa MoToKa: 0fHa TPETbs YacTb MOCTYMNaeT B
BTT, a age TpeTbix - B HTT.

BbicokoTemnepatypHbliii reHepatop (BTI)

BblCokoTEMNEPATYPHbI reHepaTop COCTOMT U3 KOTNA, 3KOHOMaii3epa
1 cenapatopa napa. 3a CYeT TenoThl CropaHus TONAMBa B KOT/eE Cna-
il pacTeop (W), npoTtekatoLLmii Yyepea BTT, pasorpeBaeTcs A0 kune-
Hus. B BTT nonnepxusaetcs abconotHoe fasneHue ot 80 oo 92 kla.
lopsumii 0TpaboTaBLLMIA ra3 NMPOXOAUT Yepe3 3KOHOMaI3ep, Noaorpe-
Bas PacTBOP, NPOTEKAIOLMIA MO TPy6am, U BLIXOAUT Yepe3 [bIMOBYIO
Tpy6y npn Temnepatype okono 200 °C. MonorpeTwiit pacTBOp NocTyna-
€T 13 9KOHOMaii3epa B Cenaparop, rae NPOUCXOANUT pasaeneHue cna-
6oro pacTeopa Ha mapbl XNafareHTa U KOHLEHTPUPOBAHHBI PacTBOP
(S) ¢ Temnepartypoii okono 165 °C 1 KoHLeHTpaumeit okono 67,2 %. U3
cenapaTopa KOHLEHTPUPOBaHHbI pacTeop (S) moctynaet B BTTO, a
napbl xnagareHta — 8 HTT.

B BTTO KOHLEHTPMPOBaHHbIN PacTBop (S) noforpesaet cnabeii pa-
cteop (W), noctynaiowwmii n3 HTTO 8 BTT. Mape! xnagareHTa noctynatot
B HTT, rae oHu MCnonb3yloTes Ans BbinapyBaHns BOAbI U3 pacTBOpa.

Hu3skotemnepatypHbiii reHepatop (HTT)

B HTI napebl xnagarenta, noctynatwowwme n3 BTT, ncnonb3ytotca ans
BbINAPMBaHUS BOALI M3 PACTBOPA. JTO MO3BONSET NOAYYMTL BOnbLLEe
KOMIMYECTBO XNafareHTa Ans opolueHus Tpyd ucnaputens. KoHLEeHT-
paums pacteopa no.biaeTcs Ao 62,3 %. 10T pacTBOp Ha3bIBAETCS
npoMexyTouHbIM (M). OH BbixoauT n3 HTT npu Temnepartype 0Kono
88°C 1 cMeLInBaeTCs C KOHLEHTPUPOBAHHBIM PACTBOPOM, MOCTYNato-
LM 13 cenapatopa BTT. Mony4eHHbI pacTBop, Ha3blBaeMblid «0po-
Latouwm pacteopom» (SS), nopaetcs B HTTO, roe oH nogorpesaeT
cnabblil pacTBop, nocTynatowwii B BTT. 3atem «opoLuaioLLmil pacTeop»
(SS) ¢ Temneparypoit okono 45 °C n KoHUeHTpauueir okono 63,7 %
nonaetcst B abcopOep, rae OH NOrMoLWaeT napbl xiagareHTa, nocTy-
naoye 13 ncrnaputens.. Mpm 3ToM B HUXHEM B0KE NOLLEPXKMBAET-
cs paenenue 0,8 kMMa. MonyyeHHbIA PacTBOP Ha3bIBAETCS CNAbbIM pa-
ctBopom (W). Ero koHLieHTpaLws cocTaBnsieT okono 59,4 %, a Temne-
patypa - okono 37 °C.
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HIGH EFFICIENCY CYCLE.

"G.MOD" series machines working cycle is a double effect,
high efficiency parallel cycle (COP of 1,07 on GCV) that
allows the machine to gain great fuel savings also at part
load working conditions. Only a small quantity of LiBr
solution is directly heated by the fuel, allowing the machine
to work at a high solution concentration. In this way the fuel
consumption is strongly reduced at almost every working
condition.

Taking the cycle diagram below as a reference, it is
possible to follow the path of the solution inside the ma-
chine. For the sake of clarity and simplicity, we start from
the solution at the outlet of the absorber.

Always for the simplicity, the following shortenings are
used:

HTG: High Temperature Generator

LTG: Low Temperature Generator

HTHE: High Temperature Heat Exchanger

LTHE: Low Temperature Heat Exchanger

The dilute solution (W) collected on the bottom of the
absorber is sent to the two generators by the solution pump.
After passing through two heat exchangers, the drain heat
exchanger and the LTHE (whose working will be illustrated
later on), the solution is divided in two streams: one third
goes to the HTG, while the remaining part goes to the LTG.

High temperature generator (HTG)

The High Temperature Generator consists of a furnace, an
economizer and a vapor separator box. The heat gener-
ated in the furnace is transferred to the dilute solution (W)
that is flowing in the HTG so that it starts boiling. The
pressure in the HTG is maintained between 80 kPa and 92
kPa absolute. The hot exhaust gases then pass through the
economizer tubes heating the solution that flows inside and
leave the economizer at around 200°C to the stack. This
heated solution from the economizer shell goes to the
vapor separator where it is separated into strong solution
(S) at approximately 165°C having a concentration of
approximately 67,2% and refrigerant vapors. The strong
solution (S) goes to the HTHE while the refrigerant vapors
from the vapor separator go to the LTG.

In HTHE the strong solution (S) starts heating the dilute
solution (W) coming from LTHE, before it enters the HTG.
The refrigerant vapors are sent to the LTG, where they are
used as heat source to make the solution inside there
boiling.

Low temperature generator (LTG)

In the LTG the refrigerant vapors coming from the HTG are
used to boil the dilute solution inside there. In this way it is
possible to generate a greater quantity of refrigerant to be
sprayed in the evaporator. Solution concentration increases
up to 62,3%. This solution is called medium solution (M)
and it leaves the LTG at approximately 88°C and it mixes
with the concentrated solution coming from the vapor
separatorof HTG. The resulting solution known as "sprayed"
solution enters the LTHE where it heats the weak solution
(W) going to HTG and then it is pumped to the absorber.
Here SS solution enters at a temperature of approximately
45°C and a concentration of approximately 63,7%. Being
its concentration high, SS solution absorbs the refrigerant
vapors that are generated in the evaporator side so that the
pressure inside the lower shell is kept constant at 0,8 kPa.
The resulting solution is called weak solution (W), and it has
a concentration of approximately 59,4% and a temperature
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[poLecc NornoLLEeHns Boabl abCOPOEHTOM — 3K30TEPMUYECKMIA, NO3TO-
My B abcopbepe BbiAENsIeTcs TenoTa, KOTOPYyo HE0OX0AMMO OTBECTU
13 cucTembl. Ing 0TBOAA TENA UCMOb3YETCS Ta Xe oxnaxaatoLas
BOZIa, YTO M /151 OX/akaeHus koHneHcatopa. Cnabbiid pacteop (W) co-
Gupaetcs Ha He abcopOepa 1 3aTeM ¢ NOMOLLbIO Hacoca abcopberTa
nopaetcs B BT Mo nytv B BTT cnabbiii pacTBOp NPOXOAUT CHauana ye-
pe3 TennoobMEHHUK KOHAEHCATa, re ero Temnepatypa noBbIlLAeTCst
10 40°C, 3arem yepe3 BTTO, re ero temneparypa noBbILLAETCS NPK-
GnmautensHo Ao 76 °C. Ha Bbixoae 13 HTTO pacTBop pasaensieTcs Ha
[Ba noToka: oauH noctynaet B HTT, apyroin — 8 BTT. MNocnegHuin no nytn
B8 BTT npoxoamt yepes BTTO, rae nonorpesaetcs ao 132°C.

[Mapbl xnagarenta 13 HTT npoxoasT yepes kanneoTaenuTeNbHbIe nnac-
TUHbI B KOHAEHcaTop. O6pa3soBasLumecs B BT napbl xnaaareHTa KoH-
neHempytotcst B HTT 1 Takke cobupatoTcst B KOHIEHCATope.

B koHoeHcaTope nofnepxmBaeTcs Aasnequne okono 8 kia.
CKOHAEHCMPOBABLUMIACA XNaLareHT NOCTyNaeT B UCNapUTENb, Fae OH
PaBHOMEPHO pacnpenenseTcs no nyyky Tpyd ¢ NOMOLLLIO Hacoca Xia-
JiareHTa.

lMonanas 13 KoHAEHCATOPa B UCMApUTeNb, XNafareHT BCKMNaeT 13-3a
Pa3HOCTY JaBNEHWIA MeXY BEPXHUM U HUXHUM Griokamu. HacTb xna-
[JareHTa MrHOBEHHO MCMapsieTcsl, a 0CTaBLLASACS YacTb cobMpaeTcs B
BMAE XUAKOCTW Ha AHe ucnaputens. XuakocTb Npy NOMOLLM Hacoca
XnafareHTa nofaeTcs Ha pacnpeaenmTENbHbIE TAPEKuM, PacnoNOXeH-
Hble B BEPXHEn YacTy McnapuTens, a 3aTeM PaBHOMEPHO pacnpenens-
eTcs no Tpy6am mcnaputens. TemnepaTypa xnamareHTa Huxe Temne-
paTypbl LMPKYAMPYHOLLEi No TpyGam OXNaxaaemoii Boakl, NO3TOMY OH
vcrapsieTcs, 0Tbupast TeNNOTy y OXNaXnaemoin BOfbl, 1 3aTem MocTy-
naet B abcopbep.

PEXXUM HATPEBA

Bnaroaapst Hanr4Ki NePENyCKHOro kianaHa XonoauIbHas MalLHa Tak-
X€e MOXET paboTaThb B PeXVMe Harpesa, MPOWU3BOAS ropsyyio BOLY C
Temnepatypoit 60 °C. Paboumit LMKN XONOAMIBHOM MaLLMHBI NPU 3TUX
YCIOBYSIX ONMCaH B HaYane rnasbl. Mpu OTKPLITOM NEPENYCKHOM Knana-
He napbl xnagareHTa, noctynatowwme 13 BTT, He NCNoNb3yOTCS Ans Bbl-
napuvBaHys Boabl M3 pacteopa B HTT, a HanpaBnstoTCs HEMOCPEACTBEH-
HO B MCMAPUTENb, FOe OHW KOHAEHCUPYIOTCS Ha Mydke Tpyd, nogorpe-
Bas LIMPKYNMPYIOLLYIO B TpyOax BOLY.

B pexxvme 060rpesa KOHTYP OXNXAAIOLLEN BOAL! HE UCMIONL3YETCS: OX-
Nax[atoLLas BOAA He TEYET, Napbl XiafiareHTa He MocTyrnaloT B KOHAEH-
€aTop, HAcoC 151 Nepexayky XnagareHTa BolkioyeH. B otanyve ot pe-
X1Ma OXIaXeHWs, B pexxviMe Harpesa 13 HTT BbixoauT ciabblid pacTeop
C KOHLIeHTpaLwer okono 59 %; NPOMEXYTOuHbIA PACcTBOP HE UCMONb3Y-
ercs.
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of approximately 37°C.

Since the absorption process of the water in the solution is
exothermic, a certain amount of heat is generated and it
has to be removed from the system. For this purpose it is
used the same cooling water that is flowing in the con-
denser tubes, that is also circulating in the absorber tubes.
The weak solution (W) collected at the bottom of the
absorber shell is subsequently pumped by the solution
pump to the HTG. Before of this, it passes first through the
drain heat exchanger, where its temperature raises up to
40°C. Then it passes through the LTHE, where its tempera-
ture is increased to approximately 76°C. At the outlet of
LTHE solution is divided into two streams: one going to the
LTG and one going to the HTG. This one, before arriving to
the HTG, passes through the HTHE where it is hetaed up
to 132°C.

The refrigerant vapors generated in the LTG shell go to the
condenser through the eliminator plates. Also the refriger-
ant vapors generated in the HTG that have been con-
densed in the LTG are collected in the condenser.
Pressure inside the condenser is approximately 8 kPa.
After having been condensed, the refrigerant is sent to the
evaporator, where a dedicated pump distributes it on the
tube bundle.

As soon as the refrigerant enters into the evaporator shell
from the condenser, it flashes off due to the pressure
difference between the two shells. Part of the refrigerant
gets evaporated instantly and the remaining part gets
collected as liquid water at the bottom of the evaporator
shell. This liquid is then pumped by a refrigerant pump to
the distribution trays located at the top of the evaporator
shell and it is uniformly distributed over the evaporator
tubes. Since this refrigerant is colder than the circulating
chilled water, it takes away the sensible heat from the
chilled water and thus it evaporates and flows to the
absorber.

HEATING MODE

Through the use of a diverting valve the machine can also
work in heating mode, generating hot water at 60°C. The
working cycle of the machine in these conditions is reported
atthe beginning of the chapter. With the diverting valve kept
open, the refrigerant vapors coming from the HTG are not
used to boil the solution in the LTG, but they are directly
sent to the evaporator, where they condense on the tube
bundle, heating the water circulating inside.

In heating mode the cooling water circuit is not used: there
is no cooling water flow, the condenser is bypassed, the
refrigerant pump is shut off. Unlike the cooling mode, a
weak solution with a concentration of approximately 59% is
coming out from the LTG, and not a medium solution.
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OCHOBHbIE OCOBEHHOCTHU

o [1Byx6104HOE VCTIONHEHNE: BEPXHMIA BI0K, BKIIIOYAOLLNIA B DSt KOH-

[eHCaTop U reHepaTtop, 1 HAXHWIA B10K, BKIoYatoLLmii B cebs ucna-
putenb 1 abcopbep.
Bo3MOxHO Taioke MOHOGI04HOE MCNOAHEHVE. Mpu 3TOM 1CTapuUTeNb
pacnonaraetcs Hap, abcopbepom. HekoHAEHCMPYIOLLIMECS radbl, Bbl-
Jensiolyecs B abcopbepe, NOAHMMAIOTCS BBEPX W MOYT CKarnjui-
BaTbCS N0J, KANNe0TAENMTENbHBIMW MNACTHAMM, YTO CMIOCOBHO BbI3-
BaTb KOPPO3MIO MNacTuH. B aByx61104HON MallMHE uchnapuTenb
abcopbep pacnonoxeHbl Ha OIHOM YPOBHE, YTO UCKITIOHAET BO3MOX-
HOCTb CKOM/EHMSI HEKOHIEHCUPYIOLLMXCS ra30B 1 KOPPO3WK Kanne-
OTAENUTENbHBIX MNACTVH. CReayeT OTMETUTb Takke, YTO B MOHOOMOY-
HbIX MalLMHaX MOBLILLAETCS PUCK BHYTPEHHEO «KOPOTKOrO 3aMblka-
HWs»: KOTAA YPOBEHb BO/bI B MCMApUTENE O4YeHb BLICOK (a, CenoBa-
TENbHO, O4YeHb BbICOKA 1 KOHLIEHTPALWSt PacTBOPA), XafareHT MOXeT
HEenocpPeACTBEHHO NepeTekaTh B abcopOep M NOHMKATb KOHLIEHTPa-
LMI0 pacTBOpA.

® [lonHas cbopka arperatoB, BKoYas ANEKTPOMOHTAX, NPOU3BOAMTCS
Ha 3aBOAE-M3roToBUTENE.

* [poBepky Ha repMeTUYHOCTb MPOXOAST BCE COCTABHbIE YacTy X0o-
OVNbHOM MaLLIMHbI: BEPXHUIA U HUXHWA B10KY, Tenno00BOMEHHUK pa-
CTBOPOB, rePMETIYHbIE HAaCOCHI aOCOPOEHTA W XNaaareHTa, Bakyym-
HbIA HACOC 1 BNOK YAaNeH!si HEKOHAEHCUPYIOLLIMXCA ra30B.

e CucTema ynpaeneHus Ha 6aze Nporpammupyemoro Nor4eckoro
KOHTponepa.

* MoHobnouHas ropesnka ¢ perynuposaHueM Tvna «BKJ1/OTKIT» munmn
TMNa «cunbHoe/cnaboe nnams» (s Mogenn G.MOD.264), cobpaHHas
1 MOMKMOYEHHAs K NaHeNW YNpaBieHMs Ha 3aBOAe-M3roToBUTENe.

® Pacteop LiBr, xnagareHT, MHrMOMUTOP KOPPO3WM 11 OKTUIOBbIA CIMPT
MOCTABNAIOTCA OTAENLHO 1 3aMPaBASIOTCA B XONOAMIBHYI0 MALLIMHY
Ha MecTe aKcrnyaTaumm.

© [pyn TPAHCMOPTUPOBKE BHYTPEHHWE MONOCTY XONOAUNBHOW MaLLIMHbI
3anofiHeHbl a30TOM Mof, HeBOMbLUMM M3OLITOYHBIM [aBneHeM. IT0
npeaoTBpaLLaeT NonafaH1e Bo3ayxa B NMONOCTW MallMHbI B Cly4ae
MEXaHU4ECKMX MOBPEXIEHN.

KOHCTPYKTUBHbLIE OCOBEHHOCTHU
HWXHWIA BNOK

HuxHWiA 610K cocToUT 13 ucnaputens u abcopbepa, KOTopsle npea-
CTaBNSOT CODOI KOXYXOTPYOHbIE TEMNOOOMEHHIIKI, PA3MELLIEHHbIE B
0o6LLEeM Kopryce 13 YrnepoauncToi cranu.

e Mexay ncnaputenem 1 abcopbepom YCTaHOBMEHbI Kanneotaenu-
TeSbHbIE NMNACTUHLI U3 HepXasetolleln cTanu. OHW NponyckaioT B
abcopbep TONMbKO Napbl XNafareHTa, YAepXvBast Kanam XuakocTu B
ucnapurene.

B ucnapurene u abcopbepe NPUMEHSIOTCS Mafkue BLICOKOIDheK-
TUBHbIE TPYObI, N3rOTOBNEHHLIE U3 PACKMCNEHHON MELN C HU3KUM
coaepxaHuem docdopa. 13 Takon Meay yaaneH KMcnopog, a conep-
xaHue docdopa B Heln coctasnseT MeHee 0,005 yacTei Ha MAAIMOH.
Mpu conepxannm docdopa eoite 0,005 yacTeit Ha MUNMOH B Mea-
Hblx Tpybax abcOPBLMOHHBIX MaLLMH BO3MOXHA KOPPO3ust Nof, Ha-
MPSXKEHNEM, T.€. BO3HUKHOBEHWE NOJ, BO3AECTBMEM COMM (Hampu-
mep, LiBr) MUKPOCKOMMYECKMX TRELLMH HA MEX3EPEHHOI MpaHNLE Ha
HapyXHO NOBEPXHOCTH TPYO.

Bce Tpybbl HanexHO pa3BanbLioBaHbl B TPYOHbIX pelueTkax. KoHcT-
pyKumsi 06ecneymnBaeT Nerkuid JOCTyn 1 BO3MOXHOCTb 3aMeHbI Kax-
10 TPYObI CO CTOPOHBI 000 13 KPBILLEK.

TpyOHbIE PELLETKY 13 YINEPOAMNCTON CTanu.

CbemHble kpbilukv abcopbepa 1 ucnaprTens U3roToBNEHbI U3 yrie-
poaucToi cTann, obecneynBaioT Nerkuid LOCTyn K nyykam Tpyb 1
CHabXeHbl GNAHLIEBLIMI TUIPABIMYECKUMU COEAUHEHUSMM.
BriGop pexvma oxnaxneHns Unm Harpesa OCYLLECTBNSAETCS OTKPbI-
TMEM-3aKPLITUEM MEPEMYCKHOrO knanaxa.
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MAIN FEATURES

e Double shell design: the upper shell (including the con-
denser and the low temperature generator) and the lower
shell (including the evaporator and the absorber). Beside
these two sections there is the high temperature generator.
In case of single shell design, the evaporator is on top of
the absorber. Any non condensable gas released in the
absorber section will rise up and there is a possibility that
these gases are trapped below the bottom of the separa-
tion trap, and they can finally corrode the separation
plate. Whereas in case of a double shell design, the
evaporator and the absorber are located side by side,
and therefore the possibility of the separation plate
corrosion is eliminated. This shell design type calls also
for higher chances of internal short circuiting as when the
water level in the evaporator is very high (and conse-
quently the solution concentration is very high) the refrig-
erant can directly flow into the absorber and the concen-
tration of the solution is lowered down.

e Completely factory assembled and wired.

Leak tested in every part: upper and lower shell, high

temperature generator, solution heat exchangers, solu-

tion and refrigerant canned pumps, vacuum pump and
purge assembly.

e PLC based control panel.

e Monoblock On-Offtype or High-Low type (for G.MOD.264
model) burner, factory mounted and wired to control
panel.

e LiBr solution, refrigerant, corrosion inhibitor and octyl
alcohol separately provided to be charged on site

e Nitrogen charge at a pressure slightly greater than at-
mospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and the
absorber sections. They are shell and tube type heat ex-
changers, housed in a common fabricated carbon steel shell.
» Stainless steel eliminator plates between the evaporator
and the absorber, in order to permit only to the refrigerant
vapors to flow to the absorber, retaining the liquid drops
in the evaporator.

Plain and low thickness DLP (Deoxidized Low Phospho-
rous) copper tubes in the absorber and in the evaporator.
In DLP copper the oxygen is removed and the phospho-
rous content is less than 0,005 ppm. The presence of
phosphorous greater than 0,005 ppm in the tubes of the
absorption machines can result in "Stress Corrosion
Cracking". At a microscopic level, stress corrosion crack-
ing takes place on the external surface of the tubes by the
attack of a salt (e.g. LiBr) on the grain boundary.

All the tubes fitted in the respective tube sheets duly
expanded for the tight fit. All the tubes are individually
accessible and replaceable from either end of the chiller.
Carbon steel tube sheets.

Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle. All water nozzles are provided
with flanges.

e Plugged vents and drain connections provided for the
water headers.

Diverting valve for the easy change over between cooling
and heating mode.
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BEPXHUI BNOK

BepxHuit 6110k COCTOUT M3 KOHAEHCATOPA U HU3KOTEMMEPATYPHOO re-

Hepatopa, KOTopble NpeacTaBnsioT coboit KoXyXOTpyBHbIE Tennooo-

MEHHIKM, PasMELLEHHbIE B OBLLEM KOPMYCe 13 YINEPOANCTON CTanm.

e Mexay KOHOEHCATOPOM M HIU3KOTEMMEPATYPHbIM FeHepaTopoM Yc-
TAHOBNEHbI KANNeoTAENNTENbHbIE MNACTUHLI U3 HEPXABEIOLLEN CTa-
. OHM NPOMYCKAKOT B KOHAEHCATOP TOMLKO Maphbl XfajareHTa u
YOEPXMBAIOT Kannn pacTBopa B reHepaTope, NpensTCTeys Nnosisne-
HWIO MPUMECK PACcTBOPA B X1aJareHTe.

® B KoHAEHCATOPe NPUMEHSIOTCS rNAAKME TOHKOCTEHHbIE TPYObI, 13-
TOTOBJIEHHBIE 3 PACKUCNEHHON MeAW C HU3KUM COLEPXaHWEM
docoopa.

e MenHoHukenessle (90/10) TpyObl B HU3KOTEMMEPATYPHOM reHe-
partope.

® Bce Tpybbl HAAEXHO pasBasibLOBaHbl B TPYOHbIX peLueTkax. KoHCT-
pyKLMs 06ECMEYMBAET NErKWIA [OCTYN 1 BOSMOXHOCTb 3aMeHbl KaX-
[0/ TPyBbl CO CTOPOHBI /1000 13 KPbILLEK.

© TpyGHble peLeTky U3 YrAepoancToi CTanu.

CbemHble KPbILLKW BbICOKOTEMMNEPATYPHOrO reHepatopa W KOHAEH-

caropa M3roTOBMEHbI U3 YTNEPOLAMCTON CTanm, 0BecneynBaioT ner-

KuiA BOCTYN K nyykam Tpyb 1 cHaBXeHbl GNaHLEBbIMI TPABIMYEC-

KVMM COBLMHEHVSIMA.

e Ha KpbllLKax MMEIOTCS ra3oBbINYCKHBIE U APEHAXHbIE NaTpybkn C
3arayLukamu.

BbICOKOTEMMEPATYPHbIi FEHEPATOP

BbicokoTemMnepaTypHbIiA reHepaTop NPOCT MO KOHCTPYKLWKM 1 NPaKTy-

Yeckun He HyXaaeTcs B TexHM4eckom obenyxmsaHun. BT BkiovaeT B

cebs CnefyloLme 3NEMEHTDI

- Koten;

- 9KOHOMan3ep;

- cenapatop;

- ropenka.

e Koten - anemeHT BTI, B KOTOpbI nocTynaeT cnabblit pacteop. OH
COCTOMT 13 [IBYX KOHLIEHTPUYECKMX KOXKYXOB: BHYTPEHHENO, KOTOPbINA,
Ha3bIBAETCs TOMKOM, W BHellHero. Cnabbiid pacTBOp Yepes pacnpe-
LEenuTenbHble TPYOKM, PACTONOXEHHBIE B HIXKHEN YACTH HAPYXXHOrO
KOXyxa, NOCTYNaeT B MONOCTb MEXOY KOXyxamu. Bo BHYTPEHHEM
KOXyXe MOAAEPXMBAETCS rOpeHue. Tenno nnameHn nepenaercs
cnabomy pacTBopy, LIMPKYIMPYIOLLEMY MEXTY BHYTDEHHUM 1 HAPYX-
HbIM KOXYXamu. [opsunii pacTBOP NOCTYMaeT B 9KOHOMAMN3ep.
MnuTa, Ha KOTOPOI YCTaHOBNEHA ropenka, 060pyI0BaHa Kepammnyec-
KUMW TENNOU301STOPAMM, BbIAEPXMBAIOLWMU TEMMEPATYPY L0
1400 °C.

KoTen npuBapeH k 3KOHOMar3epy 1 COEAMHAETCS C HUM Yepes npo-
[I0NroBaToe OTBEPCTVE.

® OKoHOMaii3ep npeacTaBnsieT coboit KOXyXOTPYOHbIA TennoobmeH-
HUK, B KOTOPOM OTPabOoTaBLLME radbl MPOXOAST YePe3 CTalbHbIE TPY-
Obl 1 NOmOrpeBatoT cnabbiid PacTBOpP, NOCTyNaLWMiA 13 kotna. OTpa-
GoTaBLUVE rasbl BLIXOLAT 13 3KOHOMaii3epa npu TeMnepatype 0Kono
180 - 200 °C. B akoHOMai13epe NpUMeHsIoTCS TPYObI, M3rOTOBIEHHbIE
13 HepxasetoLLeit cranm SS-430 Ti (CTabunnMavpoBaHHON TUTAHOM).

o Cenapatop pacrnonoxeH B BEPXHEN YaCTW 3kOHOMaw3epa v npeaHas-
HauyeH NS OTAENeHVs NapoB XTafiareHTa OT KOHLEHTPUPOBAHHOMO
pacTtBopa. Cenapatop 00€CneynBaeT MUHUMAbHBIA YHOC NapoM
Kanesb XWaKOCTU U3 BbICOKOTEMMEPATYPHOrO reHepatopa. KoHLEH-
TPVMPOBaHHbIN pacTBOp nopaetcs Yepes BTTO B nonnaskoBbIn pery-
NSTOP, A CMELIMBAETCS C MPOMEXYTO4HBIM PACTBOPOM.
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UPPER SHELL
The upper shell assembly houses the condenser and low
temperature generator sections. They are shell and tube
type heat exchangers, housed in a common fabricated
carbon steel shell.
» Stainless steel eliminator plates between the condenser
and the low temperature generator, in order to permit
only to the refrigerant vapors to flow to the condenser,
retaining solution drops in the generator, thus reducing
the chance for the solution to contaminate the pure
refrigerant.
Plain and low thickness DLP (Deoxidized Low Phospho-
rous) copper tubes in the condenser.
Cupro-nickel 90/10 tubes in the low temperature generator.
All the condenser tubes are fitted in the respective tube
sheets duly expanded for the tight fit. All tubes are
individually replaceable from either end of the chiller.
Carbon steel tube sheets.
Carbon steel condenser headers fully removable at
either side of the machine, for an easy access to the tube
bundle. The condenser water nozzles are provided with
flanges.
e Plugged vents and drain connections provided for the
water headers.

HIGH TEMPERATURE GENERATOR

Simplified and reduced maintenance high temperature

generator design. High temperature generator is com-

posed of the following parts:

- Furnace

- Economizer

- Vapor separator

- Burner

e Furnace: it is the first part of the high temperature genera-
tor (HTG) where the dilute solution enters the HTG. The
furnace assembly consists of two concentric shells namely,
the inner shell which is properly called the furnace and the
outer shell. The firing and the combustion take place inside
the furnace and the radiation heat gets transferred from
the flame to the dilute solution that enters at various points
via distribution pipes provided at the bottom of the outer
shell. The solution flows through the annular space be-
tween the furnace and the outer shell and then goes to the
economizer.
The burner plate is equipped with a mounting for the
burner and it is provided with thick ceramic board insula-
tion, which can withstand up to 1400°C.
At the end of the furnace, an oblong hole is provided
where the economizer section is welded to the furnace
assembly.

e Economizer: the economizer is a shell and tube type heat

exchanger where the exhaust gases flow through the

stainless steel tubes while giving away their heat to the

dilute solution that flows inside coming from the furnace.

The exhaust gases leave the economizer at a tempera-

ture of approximately 180-200°C. The economizer tubes

are in stainless steel, titanium stabilized (SS 430 Ti).

Vapor separator: this is the last part of the HTG assembly

and it is located at the top of the economizer. In this

section, the refrigerant vapors are separated from the

concentrated solution. The vapor separator is provided

to ensure that no liquid droplet is carried along with the

vapor in the high temperature generator. The strong

solution is sent to the float valve (via HTHE) where it

mixes with the medium solution.
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e MoHo6nouHas ropenka tuna «BKJT/OTK/1» unm Tvna «BbiCOKOe/HM3-
koe nnams» (ans mogenn G.MOD.264).
l'openka ycTaHaBNMBAETCS B KOT/E MPU NMOMOLLM MOHTaXHOTO dnaH-
ua. Mopenka noctasnsieTcs ¢ 060pyA0BaHNEM JJist NOJAYM rasa, Co-
oTBeTCTBYIOWMM CTaHaapTy CE.

e Monoblock type burner, On-Offor Hi-Low (for G.MOD.264

model).

The burner is mounted to the furnace through the burner
mounting flange. Complete CE approved gas train is
provided along with the burner.

A - KanneotgenutenbHble nnacTuHbl

B - Cenapartop napa BTl

C - Map xnapareHTa, noctynaiowmin B HTT
D — KoHueHTpMpoBaHHbI pacteop 13 BT
E - MonnaskoBbIn perynatop

F — MpomexyTo4HbIn pactsop n3 HTI

G - «OpoLuatowpin pacteop»

H-BTTO

Eliminators

HTG vapour separator

Refrigerant vapours to low temperature generator
Concentrated solution from HTG

Floating valve

Intermediate solution from LTG

Sprayed solution to absorber

HTHE

A
B
(%
D
E
F
G
H

® [lonnaBKOBLIA PETYNSTOP PACMONOXeEH NoA, CenapaTopom 1 npea-
Ha3HaueH A/19 PerynMpoBaHinsg YPOBHS pacTBopa B cenapartope. Ecin
113-3a NOHVXEHVS JaBNeHMs Npu paboTe C HENOHOM Harpy3Koi ypo-
BEHb NOOHUMAETCS CANLLKOM BbICOKO, TO YaCTb PacTBOPA TEYET ye-
pes nonnaskoBbIi perynsatop, MuHys BTTO. Perynarop npeacrasns-
€T coB0i LMMMHAPUYECKMIA 6aK C METAMYECKM LIMIMHLPUYECKM
MonIaBkoM BHYTPU. Mpu HOPManbHBIX YCNOBUSX KOHLIEHTPUPOBAH-
Hblll pacTBOp 13 BTTO nocTynaeT B perynaTop cHuy. Koraa ypoeHb
pacTBopa B cenapatope NOAHUMAETCS, YaCTb PACTBOPA NOCTYNAeT B
PerynsTop CBepxy, OT YEro LMAMHAPUYECKIA NONNABOK BCM/ILIBAET U
OTKPbIBAET OTBEPCTUE B AHE HAPYXHOO LUNMHAPA. Yepes a1o 0TBep-
CTMe pacTBOp, MOCTYNAILWMA 13 CenapaTopa, CMELLMBAETCS C pa-
CTBOPOM, noctynawowmm n3 BTTO, u Hanpaensetcs B abcopbep.
IpenmyLLIeCTBO 3TOI CUCTEMBI MEpes, ANEKTPOAAMM YPOBHS COCTOUT
B TOM, 4TO OHa Ha4YMHAET AEe/CTBOBATb A0 TOrO, Kak GyaeT NpeBbiLLEH
KPUTUHECKMIA YPOBEHb PacTBOPA.

© HuskotemneparypHbIid TENI00OMEHHWK NNACTUHYATOrO TUNa CRYXUT
Ans 0OMeHa TenoM MeXay XonoaHsIM cnabbiM pacTBOPOM, NOCTY-
naiouwm 13 abeopbepa B BTT, 1 ropsumMM «OpoLLaioLLyM PacTBO-
pOM», MOCTYMAIOLLWMM M3 MOMABKOBOrO perynstopa B abcopbep. B
NnacTuHax TeNNoOOMEHHIKA BbINONHEHbI KPYrble Yrnybnexus, ko-
TOpbIE YBENMYMBAIOT NOBEPXHOCTb TEMNOOOMEHA 1 NOBLILLAIOT €ro
VHTEHCWBHOCTb, @ TakXe CHUXAIOT rMapaBanyeckoe CONpOTUBAEHNE
TENNOOOMEHHNKA. [TNACTVHBI BLINOMHEHBI 3 IMCTOBO CTasIW TOLLM-
Hol 0,8 MM, N3rOTOBNEHHON METOA0M XOIOHON NPOKATKM 11 XONoA-
Horo onkura (CRCA).

® BhicoKoTEMNEPATYPHbIA TENNOOOMEHHIK aHaNorMYeH HU3KOTEMNe-
paTypHOMY TEMNOOBMEHHMKY N0 MaTepyanam 1 KOHCTPYKLMW 1 Chy-
XUT aist 06MEHa TENNOM Mexzy cnabbiM pacTBOPOM, NOCTYMAIOLLMM
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Solution float valve to control the level of the solution in
the vapor separator, placed below the separator itself.
When this level is too high due to a pressure decrease
during partial load working, part of the concentrated
solution flows through this valve bypassing the HTHE.
This valve consists of a metallic floating cylinder inside a
cylindrical tank. The concentrated solution in normal
conditions enters from the bottom of this valve coming
from HTHE. When the solution level in the vapor separa-
tor raises up, a part of the solution enters the valve from
the top, making the internal cylinder floating and allow the
solution to reach the hole on the bottom of the box and to
mix itself with the one coming from HTHE. The advan-
tage of this system is that it acts before the level of the
solution has passed the critical point, as for example it
happens with level electrodes.

Low temperature heat exchanger of plate type where the
heat exchange takes place between the weak cold
solution coming from the absorber and going to the HTG
and the hot sprayed solution coming from the floating
valve and going to the absorber. The plates are provided
with circular dimples that increase surface area to en-
hance heat transfer as well as the path for the solution
flow. The plates are of cold roll cold annealed (CRCA)
sheets with 0,8 mm thick.

High temperature heat exchanger whose construction
and material of construction are similar to those of the low
temperature heat exchanger. Here the heat exchange
takes place between the dilute solution coming from the
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13 abcopbepa B BT, 1 ropsymm KOHLEHTPMPOBAHHLIM PACTBOPOM,
nocTynaiowwm n3 BT B nonnaskoBbI perynsrop.

e Tennoo®MeHHWK KoHagHcaTa Tuna Tpyba B Tpybe M3roToBieH M3
yYrnepoancToit ctanu. B TennooObMeHHYIKe KOHAeHcaTa ropsiumii KoH-
JleHcaT XnafiareHTa noforpeBsaeT cnabblil pacTBOp, NOCTYNAOLLNIA U3
abcopbepa B HTTO. Mpu 3TOM TemMnepartypa cnaboro pacTeopa B03-
pacTaet npubnuautensHo Ha 3 °C, nosbituas Tem cambim KM xono-
INBHON MaLLIMHBI.

e [onnaBKOBbIN KanaH Ha AMHWK XaaareHTa pacrnonoxeH mexay HTT
1 TennoobMeHHUKOM koHaeHcaTta. OH npedHasHayeH s 3almThl
TeNN00OMeHHMKA KOHAEHCATa OT MPOHMKHOBEHWSI B HETO NapoB X/a-
JlareHTa, NOHMXaoLLMX 3PEKTUBHOCTb TENNo0OMeHa.

absorber and going to the HTG and the strong solution
coming from this one and going to the floating valve.

e Drain heat exchanger, tube in tube carbon steel type.
It is provided to take advantage of the high tempera-
ture condensed refrigerant going to the condenser.
This hot refrigerant is used to preheat the weak
solution before it goes to the LTHE. This increases
the temperature of the dilute solution by about 3°C,
thus enhancing optimum utilization of energy and
increasing the COP.

e Refrigerant float valve located between the LTG and
the drain heat exchanger. The purpose of this is to
ensure that no refrigerant vapors enter the drain heat
exchanger thereby preventing any reduction in the
heat transfer coefficient.

A - OnekTpoHarpesatesb

B - MannagweBblii anemeHT

C - OxekTop

D - Otoenutens Xuakoctn

E - [a3oBbInyckHol TPYyOONpoBoA,
F - Abcopbep

G - Hacoc abcopbeHTa

H — ®unbtp

Electric heater
Palladium cell
Ejector

Liquid trap
Purge duct
Absorber
Solution pump
Filter

IOTMTOT>

® B0K yaaneHns HeKOHAEHCUPYIOLWMXCS ra30B NpeaHasHayeH ans
HENPepbIBHOTO aBTOMATUHECKOrO YAANEHUS HEKOHAEHCUPYIOLLMX-
CS1 ra30B 3 BHYTPEHHUX NONOCTEN XONOAMABHON MALLMHBI 1 Hakan-
NMBaHWS VX B CiELanbHO NpefHa3HaueHHoM Ans aToro 6ake. Bnok
pasgeneH Ha ABe 4acTu: MEepByl0 kamepy, B KOTOPYIO NOCTynatT
HEKOHAEHCUPYIOLLWECS rasbl M3 CUCTEMBI, U BTOPYIO KaMepy, KOTO-
past CAYXUT Ana ux xpaHeus. Mo natpybky, NOACOEAUHEHHOMY K
NMHUM HarHeTaHus Hacoca abcopbeHTa, B NEPBYIO kaMepy NoaaeT-
cs Nof, laBneHreM HeGobLLIOe KONMYEeCTBO pacTeopa. KoHew, nar-
pybka CyxaeTcsi L1 CO3LaHNsi UHXEKLUMOHHOTO addexTa: BOKpyr
BbIXOAHOrO OTBEPCTUSI BOSHWKAET 30HA MOHWXEHHOrO AaBneHus. A
MOCKOMbKY kamepa COeAUHEHA C OCHOBHbIM KOXYXOM MALLUHbI,
ra3bl U3 CUCTEMbI BCACHIBAIOTCS B B10K YAANEHNS HEKOHAEHCUPYHO-
LUMXCS ra30B U YHOCATCA CTPYel pacTeopa Ha AHO Kamepbl. [a3bl
BbICBOOOXAIOTCS B GaKe-HAKOMUTENE U XPAHSITCS B HEM [0 BKIIO-
YeHWsl BaKyyMHOr0 Hacoca.
Brok ocHalleH nannafvesbiM 3NEMEHTOM, NOMELLEHHBIM HA Bake-
HakonuTene 1 CHabXEHHbIM 3NEKTpOHarpeBaTenem. BHyTpeHHue
CTEHKM TaKOro 97eMeHTa BbiNOMHeHbl M3 nannagns. OpHuM un3
CBOVICTB 9TOr0 Matepuana SBiseTcs 10, YTO MK BbICOKOW TeMnepa-
Type OH CTaHOBWTCA MPOHMLIAEMbIM s BOAOPOAA. Koraa BioyaeT-
Cs aNeKTPOHarpesaTenb, NannafneBsie TPYOkU HarpesaloTes, U BO-
[I0POL, (KOTOPbIFA COCTABNSIET BONbLLYO H4ACTb HEKOHAEHCUPYIOLLMXCS
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e Purge assembly, which is able to continuously and
automatically remove non condensable gases from
the inside of the machine, storing them into the
storage tank. This one is divided in two parts: a first
chamber where gases coming from the inside of the
machine enter, and a second chamber that is the real
storage tank. A small pipe connected to the solution
pump discharge sends a small quantity of solution in
the first chamber. The discharge of this liquid is
pinched to create a jet effect. Due to this jet effect the
area surrounding the pipe connection has negative
pressure. Since this chamber is connected to the
main shell of the machine, gases are sucked from the
machine inside and sent to the purge device. Once
gases are inside, they are taken to the bottom of the
chamber by the solution spray, they go through a
liquid trap to be separated by the solution and at the
end they are stored in the storage tank.

On the top of the storage tank is located a palladium
cell, connected to an electric heater. The inside walls
of this cell are made with palladium. Main device of
this material is that at high temperatures it becomes
porous to hydrogen. When heater is switched on,
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ra3oB, BbIAENSIOLLMXCS B CUCTEME) YOANSETCS U3 SNEMEHTa NPsMO B
atmocoepy.

Ha nuHum, coepuHsIoLLEl OTAENMTENb XAKOCTY ¢ 6akoM-HakonuTe-
NeM, YCTaHOBNEH NEPENYCKHOI BEHTUb. BEHTUNb 3akpbiBaeTcs npu
TEXHUYECKOM OBCNYXVBaHUM NaNNaAMEBOro ANeMEHTa UK TpaHc-
MOPTUPOBKE XONOAWIBLHOW MaLUMHBI BO 130EXaHWe MOBPEXAEHUS
3M1eMeHTa 13-3a NONaaaHus Ha Hero PacTeopa.

Takvm 06pa3om, aBTOMATUHECKM NOAAEPXMBAETCS BakyyM B CUC-
TEME.

[ns ynaneHns n3 cUCTEMbI HEKOHAEHCUPYIOLLMXCS ra3oB (Kpome
BOAOPOLA) B XONOAUNBHON MaLLMHE NPEAYCMOTPEH BaKyyMHbIA Ha-
COC C 9NeKTPONpMBOAOM. a3kl OMKHbI ObiTb yAaneHsl 13 Gaka-
HakonuTens [0 TOro, kak AasneHue B 6ake nopHumeTcs o 6,7 kla.
Bnok yaaneHnst HEKOHAEHCUPYIOLLMXCS Fa30B OCHALLEH KNnamnaHoM
L1 NPeAOTBPALLEHS NOMafiaHus BO3[LyXa B CUCTEMY B Clyyae nepe-
60eB 3M1eKTPONMTaHNS BO Bpemsi paboThbl BaKyyMHOTO HAacoca.

[ns nepekadku xnagareHTa u abcopbeHTa NPUMEHSIOTCS repme-
TWYHbIE CAMOCMAa3bIBAIOLLMECS HACOCHI, MOAHOCTbIO, BKMOYAs
3NEeKTPOMOHTax, cobpaHHble Ha 3aBOAe-M3roToBUTENE. Ha BCeEX
HACOCax MMEeTCs CUCTEMA KOHTPOMS COCTOSHUS MOALLMIMHUKOB.
OneKkTpoaBMraTeNyt HaCOCOB OCHALLEHbI YCTPOMCTBAMI TOKOBOVA
3aWwTLl. Ha nnHUsSIX BCackbiBaHUS M HarHETaHUS HACOCOB YCTaHOB-
NEHbl 3aMOpHbIE KnanaHsl, NO3BOASIOLLE AEMOHTMPOBATL HACOCH!
npy NPOBELEHUN PEMOHTA W TeXOBCNyXMBaHUS 6€3 HapyLLeHus
Bakyyma B CUCTEME.

CoenunHuTensHble Tpy6onpoBoasl. Cekummn XonoamnbHON MaLlnHbI
COELMHEHBI MexXy CoO0V CTaNbHBIMK LIENBHOTSHYTHIMU TpyOGamMm
COOTBETCTBYHOLLMX AMaMETPOB. TpybonpoBozabl IMEOT CBAapPHbIE CO-
efVHeHUs 1 06opyaoBaHsI HeoBX0MVMON apMaTypoil. KayectBeHHO
CBapeHHble TPYOONPOBOAL, CoeamHsioLe abcopbep 1 KOHAEHCa-
TOP, SBNSIHOTCS CTAaHAAPTHON OCOOEHHOCTLIO KOHCTPYKLMM aHHbIX
MalLLVH.

palladium tubes get heated and hydrogen (most of
non condensable gases inside the machine are
hydrogen) is evacuated from the cell directly into the
atmosphere. On the line connecting the liquid trap
with the storage tank is located a diverting valve that
is closed during maintenance of the cell or during
transport to avoid damages due to a solution infiltra-
tion in the cell.

In this way vacuum inside the machine is automati-
cally maintained.

To evacuate all other gases different from hydrogen
from the storage tank, an electrical motor driven
vacuum pump is provided on every machine. The
storage tank has to be evacuated before the internal
pressure raises above 6,7 kPa. The purge device is
provided with a valve to avoid air entering the
machine in case of power failure during pump
operation.

Refrigerant and solution pumps, canned, self lubri-
cating, factory mounted and wired. The canned
motor pumps are provided with over-current and
protection safeties to prevent the motors from burn-
out. The pumps are also provided with isolating
valves at their suction and discharge ends to ease
their removal for maintenance without breaking the
vacuum inside the chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All
the piping is of welded construction complete with
necessary valves and fittings. The absorber to the
condenser crossover piping suitably welded is a
standard feature of all the machines.

A - HuskoTeMnepaTypHbIn reHepaTop

B - KoHpeHcaTtop

C - A6copbep

D - Jlnnns nepenvea abcopbeHTa

E - Hacoc abcopbeHTa

F — HuskoTemnepaTtypHbIi1 TENI006MEHHUK PACTBOPOB
G - BeposiTHast 30Ha Hayana kpuctanamsaumm

OTMTMTOW>

Low temperature generator
Condenser

Absorber

Overflow line

Solution pump

Low temperature heat exchanger
Possible crystallization starting point

e XonogunbHas MalumHa 06opynoBaHa aBTOMATUYECKOW CUCTEMOIA
3alLUmMTbl OT KpUCTanmM3aLmn. ECam Kpuctannmaaums npovCXoauT,
OHa HAYMHAETCS B KOHLIEHTPMPOBAHHOM PACTBOPE Ha BbIXOme W3
TennooOMeHHVKa, Fae KOHLIEHTpaLWs camasi BbiCoKasi, a TeMnepary-
pa - camas Hn3kas. Kpuctannmaaums MOXET NPUBECTM K YaCTUYHOM
3aKynopKe JINHAK, YTO MOBMEYET CHUXEHME Noaadyu KOHLEHTPUPO-
BAHHOrO PacTBOpa U3 reHepaTopa.
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Auto-decrystallization line, protecting the machine
from crystallization during operation. If crystalliza-
tion will occur, it should start inside the concentrated
solution at the outlet of low temperature heat ex-
changer, where the concentration is higher and the
temperature is lower. Here crystallization would
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[ns 3aWmThl OT KPUCTANNM3ALMM B CUCTEME NMPELYCMOTPEHA MHUSA
nepenea abcopbeHTa, BuiNonHeHHas B Buae U-06pa3Hoi 00BOAHOI
TPyObl, CoemMHsIOLLEI reHepaTop ¢ abcopOepoM, MIHYs Ternnoob-
MEHHWK. B cnyyae 3akynopku ypoBeHb KOHLEHTPUPOBAHHOMO pa-
CTBOPA B reHEPaTope NOBLILLAETCS, U PACTBOP HAYMHAET NepeTekaTh
no obeonHoi TpyGe B abcopbep. Mepenms ropsyero KOHLEHTPUPO-
BaHHOTO PacTBOpA M3 reHepatopa B abCopOep BbI3bIBAET PA30rpeB
cnaboro pacteopa B abcopbepe. MpoTekas yepe3 TennooOMeHHNK,
NoAorpeThIi cnabbiil PacTBOP MOBLILIAET TEMMEPATYPY KOHLIEHTPU-
POBaHHOro pacTBopa. bnarofaps aToMy KpuCTansl PaCTBOPSIOTCS,
1 BOCCTAHABMMBAETCS HOPMabHOE TeyeHne pacteopa LiBr yepes
TENNOOBMEHHNK.

e 3alimTa OT HU3KOW TemnepaTypsl OXaxaatoLLeii Boakl. KoHaeHca-

TOP COEAMHAIOT C UCTapUTeneM Tpu MHUK. JInHus 1 Henocpen-
CTBEHHO COELVHSIET KOHAEHCATOP C ucnaputenem. Mo aToi nuHum
KOH[LeHCaT XxnafiareHTa nocTynaeT 13 KoH4eHcaTopa B UcnapuTesb
Mp1 HopMasbHO paboTe XoNoaMbHOM MaluMHbI. Ha ninHum 2 ycTa-
HOBJNEH 3NEKTPOMArHUTHBIA KAnaH, @ ee BXOZ, PACMONOXEH HUKE
Bxofa MmHuM 1. Ha nuHum 3 Taioke YCTaHOBNEH SNEKTPOMArHUTHbIA
KnanaH, a BX0Z, PacroNOoXeH HXe BXOLA MHWM 2. ONEeKTPOMArHnT-
Hble KnanaHbl HOPMabHO 3aKpbiThl. TakuM 06pa3om, Npy HopMasb-
HOI1 paboTe XONoAMNbHON MaLLMHBI B KOHAEHCATOPE MMEETCS 3anac
XWUOKOrO XNafareHTa.
B HopmanbHOM pexume cnabbii pacTeop BbIXOAUT 13 abcopbepa ¢
Temnepatypoit 37 °C. Mpu NOHMXeHUN TeMNepaTypbl OXNaxaaio-
LLei Boabl Ha Bxoae B abcopbep Temnepatypa cnaboro pacteopa
noHwxaetcs. Korga Temnepartypa cnaboro pactsopa onyckaeTtcs
Hxe 34 °C, aneKkTpoMarHUTHbIA KnanaH Ha MH1M 2 aBTOMaTUYECKM
OTKPLIBAETCS, U B MCMAPUTENb HAYMHAET NOCTynaTh 6onbLUee KO-
4eCTBO xnagareHTa. M3bbITok xnagareHTa nepeTekaeT U3 ucnapu-
Tens B abcopbep, elle Gonee pazdaenss cnabblii pacTeop. Tem
CaMbIM CHUXAETCS BEPOSTHOCTb KpucTanamaauun. Ecav npu noxm-
XEHWUM TeMMepaTypbl OXNaxaaiollein Bofsl Ha Bxoae B abcopbep
Temnepatypa cnaboro pacteopa onyckaetcs Hinxe 26 °C, To anek-
TPOMArHWUTHbIA KNanaH Ha IMHUM 3 aBTOMATUYECKM OTKPLIBAETCS, W
B ICMApUTENb, a CNefoBaTenbHo, U B abcopbep HauMHAEeT nocTy-
nathb eLLe GonbLLee KONMYECTBO XNazareHTa. [py 3TOM KOHLEHTpa-
LS pacTeopa eLle 60MbLUe NOHMKAETCS.

© YCTPOIACTBA OPOLLIEHNS PACTBOPOM W X/1aAareHToM (BMpbICK XWaKo-
CTel NpexpaLLaeTcs Npy 0CTaHoBe HAcOCOB abcopbeHTa UK xnaga-
reHTa). YCTPOWCTBO OPOLUEHMS COCTOMUT U3 OPOCUTENbHBIX KOSIEKTO-
POB (HWKHETO 1 BEPXHETO) 1 OPOCUTENBHBIX TRYO, U3rOTOBNEHHBIX 13
HepxasetoLLeit cTanu. XXnakuin xnagareHT 1 pacTeop NOCTYNaloT B
COOTBETCTBYIOLLIE OPOCUTENLHBIE TPYObI 1 BLIXOAST HAPYXY Yepes3
MenKue OTBEPCTUS, MPOCBEPNEHHBIE CBEPXY MO BCEV ANMHE TPyO.
BepxHuid KONNEKTOP, PacnoNOXEHHBIA HEMOCPEACTBEHHO Haf Opo-
cuTenbHbIMM TpyBamm, obecreynBaeT paBHOMEPHOe Pa3dpbI3riiBa-
HWe XUOKOCTU NO AnuHe TPyO. /3 HWXHEro konnektopa XUoKuii
xnagareHT unu pacTeop LiBr nepenveaeTcs Ha myyky TpyO ncnapure-
NS UK, COOTBETCTBEHHO, abcopbepa, obecneynsas 1x paBHOMEp-
Hoe opolueHme. OpoLLeHre NPEKPALLAETCS HEMEAEHHO Nocne oc-
TaHOBa Hacoca abcopbeHTa UK xnagareHTa. 1o no3sonseT u3bde-
XaTb JabHELLIEr0 MOHUKEHWS TEMNepaTypbl XaaareHTa v 3aMopa-
XUBAHUS CUCTEMBI.

e HenpepblBHOE NNaBHOE PEryNMPOBAHME XONOAOMPON3BOANTENBHO-
ctn ot 10 go 100 % no Temnepatype OXNaxaaemoil BOAb! Ha BLIXOAE
113 XON0AUNBHON MaLUMHbI. Pacxop 0Xnaxaaemoi BOAbl YEPEs Xono-
JUNbHYI0 MALLMHY MOLAEPXMBAETCS NOCTOSHHBIM, MO3TOMY XONOL0-
MPOV3BOAMUTENBHOCTL NMPOMOPLMOHANBEHA PA3HOCTH TEMMEpPaTYp OX-
NaXIaeMOi BOZbI HA BXOAE U Ha BbIXOAE.

KonebaHus Harpy3ku BbI3bIBAIOT MOBLILLIEHNE WAW MOHKEHUE TEM-
nepaTypbl OXTaXaaeMOon BOMbI Ha BXOLE, @, CNefoBateNsHo, U Ha
BbIXOAE W3 XONOAMABHOM MaLMHbI. porpaMMUpYeMbIii NOrM4eCcKuiA
KOHTPON/IEP MPUHUMAET CUrHAN OT AATYMKa BbIXOAHOM TEMMepaTypb
oxnaxgaemoii Boapl. Curdan noctynaeT Ha R/l npeoGpasosartesib 1
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cause partial blockage of this line that would reduce
the outflow of concentrated solution from the low
temperature generator. For the automatic
decrystallization an U-tube is provided connecting
the generator to the absorber, bypassing the heat
exchanger. The accumulation of the concentrated
solution in the generator causes the solution level to
rise. The overflow of hot concentrated solution from
the generator to the absorber warms up the weak
solution. This heated weak solution warms up the
crystallized solution on the opposite side of the low
temperature heat exchanger. Thus the crystals melt
enabling the normal flow of LiBr solution through the
heat exchanger.

Special protection against low cooling water tem-
peratures. There are three lines, connecting con-
denser and evaporator. The Line 1 comes directly to
the condenser. For normal operation, the condensed
refrigerant passes through this line and enters the
evaporator. The second line, Line 2, starts at a lower
level from the condenser and a magnetic solenoid
valve is provided in this line. Line 3 starts even at a
lower level than the other two and it is also provided
with a solenoid valve. Default position of this two
valves is closed. Thus there is a storage of some
amount of refrigerant in the condenser during the
normal operation of the machine.

Normally, the dilute solution leaves the absorber at
around 37°C. When the temperature of the cooling
water entering into the absorber goes down, the
dilute solution temperature also goes down. When
this dilute solution temperature goes below 34°C, the
magnetic solenoid valve in the Line 2 gets opened
automatically, thus allowing more refrigerant to enter
the evaporator. This extra refrigerant overflows to the
absorber making the dilute solution more diluted and
thereby it prevents the starting of the crystallization.
If the cooling water inlet temperature becomes lower
and accordingly dilute solution temperature goes
below 26°C, the solenoid valve in Line 3 gets opened
thus allowing again more refrigerant to enter the
evaporator and consequently the absorber. So solu-
tion concentration is further decreased.

Solution and refrigerant spray assembly capable to
stop liquid spray as soon as the refrigerant or the
solution pumps stop. Each spray assembly consists
of spray tubes and spray headers (lower header and
upper header) made out of stainless steel. The liquid
refrigerant and the LiBr solution enter into the respec-
tive spray tubes and then come out from the small
holes drilled at the top of each spray tube along their
lengths. Upper header is provided just above the
spray tubes to ensure that the liquid refrigerant and
the LiBr solution are sprayed across all the length of
the respective spray tube. From the lower headers,
the liquid refrigerant and the LiBr solution overflow
and fall uniformly over the respective tube bundle
(evaporator and absorber) along their length. The
spray arrangement is designed to ensure that the
liquid (liquid refrigerant/LiBr solution) stops falling on
the heat transfer tubes (evaporator/absorber) imme-
diately as soon as the pumps are stopped (refriger-
ant/solution pumps). In this way a further reduction in
refrigerant temperature is avoided and every chance
of freezing is eliminated.
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3aTeM Ha ropesky, Perynmpys ee MOLLHOCTb.

[ns namepeHns Temnepatypsl npumensietcs aarumk PT-100. C no-
BbILLEHVEM TEMMEPATYPbI €10 CONPOTUBIEHME BO3PACTAET, a C MOHM-
XEeHneM — yBbIBageT.

BriBop pexvma OXNaxLeHnst Uk Harpesa OCYLLECTBNSIETCS OTKPbI-
TMEM-3aKPLITUEM YITIOBOTO KilanaHa.

[ns 3aWwmThl OT KOPPO3UK B PACTBOP LOOABNSETCS HETOKCUYHBIN
VHMOMTOP. B 60MbLUMHCTBE aBCOPOLIMOHHBIX XONOAUNbHBIX MaLLIUH
MepBOoro MOKONEHUS B KAYECTBE WHMMOUTOPOB MPUMEHSINCH HUT-
pat uv xpomar auTus. Ho HUTpaT auTKsS Npu BbICOKOW Temnepary-
pe CBA3bIBAET BOLY, @ XPOMAT AMTUS TOKCWYEH. B X0noaunbHbIX
matumHax Thermofrigo B kauecTBe UHrMBUTOPA KOPPO3UM MCMOMb-
3yeTcs MONMOAAT NUTHS, KOTOPLI 06N1aAAET OTNYHBIMM 3aLLUUTHBI-
MU CBOCTBAMM, HE CBS3LIBAET BOAY MPY BLICOKOW TEMMEPATYPE
HE TOKCWYEH.

XonoaunbHasi MallvHa OCHalLeHa pa3pblBHOM MeMBpaHoii, pacro-
JIOXEHHOV Ha kopryce reHeparopa. Ecnu fasneHve B reHepartope
nopHumMaetcs Boiwe 180 kMMa, To MemBpaHa pa3pbiBaeTcs, U AaBne-
HWe nafaer.

e Stepless and continuos capacity control from 10% to

100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between the chilled water inlet and outlet.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently of
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a signal to the PLC.
The signal is then sent to a R/l converter and from here
to the burner that starts modulating its firing.
The temperature sensor is of metal type (PT-100) and it
responds properly on every temperature variation. The
resistance value increases owing to temperature rise
and decreases conversely.

e Easy switch over from cooling to heating mode. The
switch over can easily be made opening or closing an
angle valve, so that the the operation becomes quick and
easy.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.

e Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

OKPACKA PAINTING DETAILS AND SPECIFICA-

XonoannbHble MaLLUHBI NOKPbITHI NONMYPETAHOBOM Kpackon. lNepen, TIONS

OKPACKOM MOBEPXHOCTY OHMLLIAIOTCR 1 BLICYLLIMBAIOTCA. Machines are painted with poliurethanic based paintings.

Before the painting process, the machines are cleaned and
dried.

INSULATION AND PANELING

All the machines are factory insulated and panelled with
steel sheet plates.

TEMNJIOM30N9UUA U NAHESTU

HaHeceHvie Tennon3onsumm 1 yCTaHOBKa MaHeneit 13 AMCTOBOW CTaim
MPOM3BOAMTCS HA 3aBOAE-M3rOTOBUTENE.
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YCTPOWUCTBA YMNPABJIEHUS U SALLUTHI

OCHOBHbIE OCOBEHHOCTH

ABCOPOLMOHHbIE XONOAMbHBIE MaLLMHBI Thermofrigo ocHalLEeHbI cuc-

TEMOW YNPABNEHUS Ha OCHOBE MPOrpPaMMMPYEMOro IOMM4EeCKoro Npo-

LLeccopa, BbIMNOHEHHOM MO HOBELWIMM TexHonorusM. Cuctema ynpas-

neHus 06ecneymBaeT 6e30MacHy0 M AKOHOMUYHYIO SKCMTyaTaumio, ae-

nasi NPOAYKUMIO BbICOKOIhDEKTUBHON, HALEXHOI 1 YAOBHOI B ynpas-

NEHMM.

YcTpoicTBa ynpaeneHus pa3meLLieHbl B MPOYHOM MbleBarOHENPOHK-

LIAEMOM KOpryce CO CTeneHbto 3aLmThl IP-42, M3roToBNeHHOM W3 nC-

TOBOrO METaNNA U YCTAHOBNEHHOM Ha XONOAMLHOM MaLLMHe. MaHenb

YNpaBNeHNs BKITKOYAET B 69 CNeaytoLLMe KOMMOHEHTI 1 BbIMOMHSIET

cnepyiowme GyHKLmm,

© BBOHON aBTOMATWYECKWIA BLIKIIOYATENL ANS 3aLLUMTLI SIEKTPUYEC-
KuX Lienew.

e KnemmHas konogka 4ns NoLKMOYEHNs CUMOBBIX W YNPaBASIOLLNX Lie-
ne.

® [IporpaMmMupyemblii NOrM4eCKMin MUKPOMPOLLECCOPHBIA KOHTPOS-

nep, KOTOpbIi 06ECTEYNBAET 3alaHHYIO JIOTUKY BbIMOMHEHS Onepa-

LWiA, 3alumuTy 060PYAOBaHNS U PETYNMPOBAHWE XONOAO0MPON3BOAN-

TensHocTn no MZ-3akoHy.

2-X CTPOYHbII rpaduieckuin aucnnen.

Pa3BssbiBatoLLmin TPAHCHOPMATOP NUTaHUS Lienei YnpasneHus C as-

TOMATUYECKVM BBIKIIOYATENEM.

® Pa3bembl 1 pene MakCManbHOr0 Toka ANs KaxAOoro SNeKTpoasura-
TENs Hacoca.

e B3aymHasi 6710kMpoBKa MpW OTKIKOYEHMI HACOCOB OXNaXaaeMoit 1
OXNX/AIOLLEN BOABI.

e /I3MepeHure 1 MHOVKaLWs TemMnepaTypbl:

- BbIXOOHO TEMMNEPATYPbl OXNKAAEMOV BOABI,

- BXOAHOW TemnepaTypbl OXNaxaaemoi Boapl,

- Temnepatypbl B BLICOKOTEMMEPATYPHOM reHepaTope,

- TEMnepaTypsl B bIMOBOI Tpybe,

- TemnepaTypbl NapoB XNaJareHTa B BLICOKOTEMMEPATYPHOM reHepa-
TOpE,

- TemnepaTypbl KOHLEHTPUPOBAHHOTO PacTBOPA,

- Temnepatypsl cnaboro pacTeopa.

e 3aluTa oT 3aMOPaxvBaH1s (BCTPOEHHOE B KOHTPOSIEP YCTPOMCTBO
CUrHanM3aumm O 3amMOopaxvBaHuK, pene 3aluTbl OT 3amMopaxwBa-
HKS, pene GIOKMPOBKM HAcOCa XNaareHTa no HU3KOM Temneparype,
pene pacxoga n apuddepeHumansHoe pene AaBieHns oxIaxaaemMon
BO[bl).

e 3awuTa OT KpucTanamM3aLn (pene HU3KON BXOZHOW Temnepartypbl
OXJIKAAIOLLEN BOABI, 3aLLMTa OT BbICOKOW TEMMEPATypbl 11 BbICOKOrO
[aBNeHVs B reHepaTope, 3aLuyTa OT BbICOKOM TeMnepaTypbl B AbIMO-
BOV1 TpyOe, aNeKTPOMArHMUTHbIE KanaHbl HA IMHUM XNaJareHTa).

e ABapuiiHas CUrHanm3aLys NoCpPeACTBOM 3yMMEPA U MHAMKALW CO-
OBLLEHNIA Ha MAHENM YMPABNEHNS.

® Bo3amoxHocTb €BSI3n ¢ cucTemamun ynpasnenns BAS/BMS/DCS no
npotokony PPI, COBMECTVMOMY C BEAOMBIMM YAaNEHHBIMW TEPMUHA-
namn gns Wbl Modbus.

®YHKLMU CUCTEMbI YNIPABJIEHUS U CAMOAUATHOCTUKU

CucTeMa ynpaBneHyst BLINOMHSIET creayiolume GyHKumm:

o [INCTaHLMOHHOE N MECTHOE YNpaBneHWe NOCneLoBaTeNbHOCTbIO
onepaunin X0N0ANNbLHON MaLLMHbI.

e [IV-perynmpoBaHne BbIXOAHOW TEMMepaTypbl OXNaXAEHHOW BOAbI
NOCPEACTBOM M3MeHeHus pacxona Tonnmea. Cructema obecneunsa-
€T NoAepXaHye TEMNEPaTypbl OXTAXAEHHON BOAL! B 3AaHHOM Au-
ana3oHe, NNaBHO M3MEHSIS PACXO/, FOPsYEii BOAbI C MOMOLLbIO Knana-
Ha. Mpy 3TOM XONOAONPOM3BOANTENBHOCTL PErYANPYETCS B npene-
nax ot 10 go 100 % HoMMHANLHOTO 3HaueHs. Temneparypa 3agaeTcs
npy NoOMoLWYM Knasmatypbl. MyHMManbHOE 3aaBaeMoe 3Ha4eHne
TeMnepaTypbl OXNNaxaAeHHO Boabl cocTaensieT 5 °C.
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 2 lines graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e Individual contactors and thermal overcurrent relays for
all pumps motors.

e Interlocks for the chilled and the cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.
- Cooling water inlet and outlet.
- High temperature generator.
- Stack.

- Refrigerant vapors in HTG.

- Dilute solution.

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cutout for
refrigerant pump (L-cut), D.P. switch for chilled water).

e Crystallization prevention safeties (low cooling water
inlet temperature cutout, high temperature control for
generator and stack, high pressure control for generator,
refrigerant solenoid valves).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

* Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

CONTROL AND SELF DIAGNOSTIC FUNCTIONS

Control panel has the following functions:

e Remote and local access for sequential operation of the
chiller.

e Fuel consumption control by a tight control of chilled

water outlet temperature accomplished by microproces-
sor PID algorithm.
This algorithm allows the machine to keep the chilled
water temperature fluctuations within the set values by
continuously modulating the burner firing and allowing to
partialize the load from 10% to 100% of the nominal
value. Keypad variation of the set point is possible to get
a minimum of 5°C outlet chilled water temperature.

e Status indication with audio visual alarm for malfunction.

e Nuisance trip prevention anti chattering timer delays
tripping of the chilled water differential pressure switch by
3 seconds, in order to avoid dangerous starts and stops
of the machine due to fluctuations in chilled water flow.

 Chilled water reset.
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o VHaykaums paboyero COCTOSHUS XONOAMIBLHON MallnHbl CO 3BYKO-
BOW W BU3YabHOW aBaPUIAHON CUrHaIM3aLmen.

o [Ins 3aLLMThI OT YaCTbIX MYCKOB XONOAUNBHOM MaLLMHbI M3-3a koneba-
HWIA Pacxofda OXIaxAaeMON BOAbl NPeaycMOTpeHa 3 CekyHaHas 3a-
aepxka cpabatbiBaHns anddepeHLManbHOro pene AaBneHus.

® B03Bpat K HAaCTPOIkaM No YMOMHAHMIO.

GYHKLUUN 3ALLUTDI

Cvictema ynpasneHust obecrneymBaeT cnesytolime QYHKLAM 3aLnTb:
® 3awWwyTa 0T 3aMOPaXVBaHus;

® 3awWwyTa OT KpUCTanImM3aUmum;

® 3alWTa ANeKTpOaBUraTeNe.

3awmTa 0T 3amMOpaxuBaHus

[N npenoTBpaLLeHs 3aMOPaXMBaHIIS OXNIaXAAEeMOi Bofbl B TpyGax

1crapuTens py HapyLUeHU HoPMaibHbIX YCOBUIA PaboTbl XONOAUb-

HON MaLLMHbI NPEAYCMOTPEHbI CeaytoLme OYHKLMN:

® BLIK/IIOYEHME HACOCA X1a[iareHTa npy YMeHbLLEeHUM TeMnepaTypbl
OX/TKAEHHOV BOMIbI HAXE 3aaHHOTO 3HAYEHUS;

® BCTPOEHHast 3allyTa OT 3aMOPaXMBAHNS;

® Tepmopene 3allyTbl 0T 3aMOPaXMBaHNS;

e aBTOMaTMYeckast BIOKMPOBKA HACOCOB OXTaXOAeMOoMn 1 oxnaxaato-
LLiei BOAbI B C/ly4ae 0CTaHOBA XOOMMIbHON MalLMHbI;

* nuddepeHumansHoe pene AaBneHns OXNXOAaeMon BOApl.

3awuTa oT KpUcTanau3aLmum

ECnmn KOHUEHTPMPOBaHHBIA PaCcTBOP, NOCTYNAIOLLMIA M3 MOMIABKOBOIrO

perynsTopa B abcopbep, CAULIKOM OXNaXaeH, OH KPUCTanu3yeTcs B

TENNOOOMEHHMKE PACTBOPOB, HAPYLLIAs HOPMaIbHYO PaBoTy Xonoamb-

HOW MawmMHbl. Kprctannmsaums MOXET ObiTb BbiI3BaHA Kak CAMLLIKOM

BbICOKOA (151 [laHHO TeMnepaTypbl) KOHLEHTpaLmel abcopbeHTa, Tak

1 CAMLLKOM H3KOM (A1 AaHHON KOHLEHTPaLMKM) TeMnepaTypoit. B xo-

NOAVBHON MaLLVHE NPEAYCMOTPEHbI CefyloLLme GyHKLMN 3aLmThl OT

KpucTanamsaumm:

® (OCTAHOB MaLUMHbI MY NOBLILLEHWM TemnepaTypsl B BTT;

© OCTaHOB MALLIMHbI MPY MOHWKEHUM BXOHOM TEMMEPATypbl OXIaxia-
I0LLe BOAbI.

Sawura anekTpoasurarenei

® Hacocbl abcopbeHTa 1 xnagareHTa 1 BakyyMHbI HACOC OCHALLLEHb
pene 3aLyTbl OT Neperpyskit.
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SAFETY FUNCTIONS

Machine safety functions protect it from abnormal working
conditions. The different safety functions are as follows:
e Antifreeze protection

e Crystallization protection

e Motors protection

Antifreeze protection

In order to prevent the chilled water freezing in the evapo-

rator tubes, the following functions stop the machine if

abnormal conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze

e Antifreeze thermostat.

Chilled water pump interlock to automatically stop cool-

ing and chilled water pumps in case the machine trips.

e Chilled water D.P. switch.

Crystallization prevention

If the sprayed solution returning to the absorber from the

float valve is excessively cooled, it starts crystallizing in the

low temperature heat exchanger and the operation of the

machine is affected. The crystallization occurs either when

the concentration of the solution (for a particular tempera-

ture) goes too high or its temperature (for a particular

concentration) goes too low. The following safety functions

prevent the machine from crystallizing:

e Machine safety trip for HTG high temperature.

e Machine safety trip for low cooling water inlet tempera-
ture.

Motor protection safeties

e Overload relays for refrigerant, solution and vacuum
pumps.
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OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

VHdopmaums 0 paboTe XON0auNbHOM MaLLIHBI BLIBOAWTCS HA AUCMNEN Ha
QHITIMIACKOM S13bIKE C NPYMEHEHNEM EOUHNL, U3MEPEeHUs cuctemsl CU.
CraHpapTHBIA nepeyeHb 0ToOpaxaeMblx NapameTpoB:

® Temneparypa OXNaxaaemMon BOAb! HA BXOAE;

® Temneparypa OXaXAAeMOi BOAbI HA BbIXOAE;

® TemnepaTypa OXIXAAOLLEN BOMbI HA BXOLE;

e Temneparypa OXTaxaaloLLe BOAbl HA BLIXOAE;

® Temneparypa B BbICOKOTEMMNEPATYPHOM FEHEPaTope;

e Temneparypa cnaboro pacTeopa;

Temneparypa B AbIMOBOV TPpyGeE;

TEMMepaTypa NapoB XNafareHTa B BLICOKOTEMNEPATYPHOM reHepaTope;
ropenka BKJ1/OTKJT;

NPOAOMKUTENBHOCTL PABOTHI BAKYYMHOMO Hacoca;
MPOLOMKUTENBHOCTL PABOTLI XONOAMNBHON MALUUHBI.

KomaHppl cuctembl ynpaeneHus

® Buifop AMCTaHUMOHHOrO/MECTHOTO PEXMMA YMPABMEHS XONOAMILHON
MaLLVHON.

® [TyCK/OCTaHOB X0N0AUNBHON MaLLMHBI B PEXUME MECTHOMO YNPaBIEeHUs.

e Bbibop aBTOMATMHYECKOr0/pYYHOTO PEXMMA YNPABIEHUS HACOCOM XJ1a-
[JareHTa.

 Bisto4eHe/BoIkNIOYEHNE HACOCA XaAAreHTa B PEXUME PYYHOrO ynpas-
NEHUS.

® Bribop aBTOMATMYECKOrO/PYHHOrO PEXMMA YNPaBNEHNS dneKTpomar-
HWTHBIMMW KNnanaHamy Ha IMHUSIX XN1afareHTa.

® OneKTPOMarHUTHbIE KianaHbl Ha JIMHUSX XapareHTa OTKPbITb/3aKpPbITh.

© BK/io4YeHME/BLIKIOYEHNE BaKyYMHOMO Hacoca.

® Buibop aBTOMATI4ECKOr0/PYYHOr0 PeXMa YNpaBneHUs Fopenkoii.

o KBWTMPOBAHWE aBapUHOro CurHana.

e COpOC aBapuitHOro curHana.

CNEUUANIbHBIE UCMOJIHEHUA U
AONOJIHUTEJIbHBIE NMPUHALJIEXXHOCTU

© B 3aBNCYMOCTM OT CBOVICTB BOAbI, NPUMEHSIEMON B XONOAMBHON yCTa-
HoBKe, TPpyObl abcopbepa, ucnaputens U KOHAeHcaTopa MoryT ObiTb
M3roTOBNEHbI U3 CNEAYIOLLMX MATepPUaoB:
- MenHo-Hukenessbii cnnas 90/10;
- MegHo-Hukenesebiin cnnas 70/30;
- SS 316L;
- TUTaH.
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INFORMATION DISPLAY

The operating information are provided on the display in
English language with Sl units. The standard information
provided are:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e HTG temperature.

e Dilute solution temperature.

e Stack temperature.

e Refrigerant vapors temperature in HTG.

* Burner on/off.

e Purge pump operating hours.

e Numbers of machine working hours.

Functional commands

e Chiller remote/local mode.

Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

e Refrigerant pump start/stop in manual mode.
e Solenoid refrigerant valves auto/manual mode.
e Solenoid refrigerant valves open/close.

e Purge pump start/stop.

e Burner auto/manual mode.

e Alarm acknowledge.

e Alarm reset.

OPTIONAL

e Special tube material for absorber and condenser tubes
based on the water quality circulating inside tubes.
Available materials are:

- Cupro-nickel 90:10
- Cupro-nickel 70:30
- SS§ 316L
- Titanium
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TEXHUYECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJEJb MODEL 141 176 211 264
X0N1040MPOU3BOANT. (1) COOLING CAPACITY (1) KBT 134 166 199 261
TENJIONPOV3BOANTENBLHOCTL (2) HEATING CAPACITY (2) kBT 107 136 160 201
PEXWM OXNAXIOEHNA (1) COOLING (1)
Pacxopn oxnaxpgaemoin Boapl Chilled water flow M3/y 23 28,5 34,2 44,8
I'mapasnnyeckoe CONPOTUBNEHNE Pressure drops kMa 31 50,6 32,1 48
O6bem Boabl B Mcnaput. TennoobmeH. Heat exchanger water content n 50 60 70 90
MakcumansHoe aaeneHue (5) Max pressure (5) kMa 500 500 500 500
PEXV/M HATPEBA (2) HEATING (2)
Pacxop ropsiyeii Bogb! Hot water flow M3/4 23 28,5 34,2 44,8
mapaenmMyeckoe CONpoTMBNEHNE Pressure drops kMNa 31 50,6 32,1 48
O6bem Boabl B Mcnaput. TennoobmeH. Heat exchanger water content n 50 60 70 90
MakcumansHoe gaeneHue (5) Max pressure (5) kMa 500 500 500 500
Oxnaxpaarowas soaa (3) Cooling water (3)
Pacxon Boapl Water flow M3/4 38 471 56,5 74,2
mapaennyeckoe CONpoTMBNEHNE Pressure drops kMNa 74,3 118,4 80,1 118,3
06bem Boabl B McnapuT. TennoobmeH. Heat exchanger water content n 110 130 150 180
MakcumansHoe aaenenue (5) Max pressure (5) kMa 500 500 500 500
ras (6) Gas (6)
MoTp. TennoBas MOLLH. B pexvume

OXNaXAEHNS Cooling consumption kBT 124 154 184 242
lMoTp. TENNOBas MOLLH. B pexvMe

Harpesa Heating consumption kBT 128 160 192 240
HACOC ABCOPBEHTA SOLUTION PUMP
MoTtpebnsiemas MOLLHOCTb Power input KBT 0,75 0,75 1,1 1,1
MoTpebnsiemblit TOK Electric absorption A
HACOC XNIALATEHTA REFRIGERANT PUMP
MoTtpebnsemas MOLHOCTb Power input kBT 0,1 0,1 0,1 0,1
MoTpebnsemblit TOK Electric absorption A
BAKYYMHbI HACOC PURGE PUMP
MoTtpebnsiemas MOLLHOCTb Power input KBT 0,4 4 0,4 0,4
MoTtpebnsiemblii TOK Electric absorption A 1,5 1,5 1,5 1,5
ITOPEJIKA BURNER
MoTtpebnsemas MOLHOCTb Power input kBT 0,25 0,25 0,25 0,75
MoTpebnsemblii TOk Electric absorption A
Tun ropenkw (4) Burner type (4) 0/1 0/1 0/1 H/L
CymmapHoe noTp. anekTpoaHeprum  Max gas pressure kMa 1,96 1,96 1,96 1,96
CYMMAPHOE MOTPEBJIEHVE
SNIEKTPO3HEPTUN TOTAL POWER CONSUMPTION KBA 3,7 3,7 4.1 5
PA3SMEPbI DIMENSIONS
JnuHa Length MM 2.610 2.990 3.370 3.998
LLnpunHa Width MM 1.400 1.400 1.400 1.400
Bricota Height MM 2.275 2.275 2.275 2.275
MpocTpaHcTBo, HeobX. ANs 3aMeHbl TpYG  Space for tube removal MM 1.635 2.035 2435 3.035
TMAOPABITIMYECKUE COEOVMHEHNA  HYDRAULIC CONNECTIONS
Oxnaxpgaemas Boja Chilled water @ DN 65 65 80 80
Oxnaxpgatolas Bofa Cooling water @ DN 80 80 100 100
NATPYBOK 151 MOACOE.
NbIMOBOW TPYBbI STACK CONNECTION MM 150 200 200 200
MACCA WEIGHTS
JkennyaTaumoHHas macca Operation weight kr x 1000 3 3,4 3,8 45
Macca npwv oTrpyske Shipping weight kr x 1000 2,8 3,2 3,6 4,2

Ecnu ycnoBus aKcrulyaTaumm OT/IM4YaloTCS OT yKa3aHHbIX B Tabnuue, 06-
palaiiTecb No BonpocamM noadopa MoAeny B TOProBoe NpeacTaBuTelb-
cTeo RC GROUP.
(1) Npw Temnepatype oxnaxzgaemoin Bogpl 7/12 °C.
(2) NMpu Temnepatype Harpesaemoit Boasl 55,9/60 °C.
(3) NMpwu Temnepatype oxnaxgatowein soabl 29/34,4 °C.
(4) Twn ropenku:
0/ = BKJ1/OTKJT;
H/L = «cunbHoe/cnaboe nnams».
(5) Mo TpeboBaHMio 3aKa34mka BO3MOXHbI ApYrie 3Ha4YEHNst MaKCUMasbHOMro
[aBneHus.
McTounmk nutanms: 3 dasbl; 415 B; 50 Iy,
KoacbduumeHT 3arpsasHeHmns Boabl B r’uapaBamyeckom koHtype = 0,086 m2’C/kBT

For working conditions different from above, please contact RC
GROUP offices to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.
(2) Referred to chilled water temperature 55,9/60°C.
(3) Referred to cooling water temperature 29/34,4°C.
(4) Burner type:
O/l = ON/OFF
H/L = High/Low
(5) Different pressures available on request
(6) Gas consumption based on gross calorific value (GCV)
POWER SUPPLY 415/3/50
Fouling factor in water circuit = 0,086 °C m?/ kW
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THERMOFRIGO - 6.MOD

JiByncTynenvarbie aicopouonHbie XONOMbHbIE MALIAHDI C rasoBbiM NO/JOrNEBOM
Doutle effect absorption chillers gas fired

Model 141
DIMENSIONS (mm)

Mopens 141
FTABAPUTHbLIE U YCTAHOBOYHbIE
PA3MEPbI (mm)
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1 - Bxop oxnaxgaemoit Bogpl 1 Chilled water inlet
2- Bbixon oxnaxaaemoii Boapl 2 Chilled water outlet
3- Bxop oxnaxgaiowuein Boabl 3 Cooling water inlet
4 - Bobixon oxnaxzaioLLen Boapl 4 Cooling water outlet
5- TpenoxpaHuTenbHas pas3pbiBHas MeMbpaHa 5 Rupture disc
6- T[opsop rasa 6 G@Gas inlet
7- OtBop 0TpabOoTaBLLUKX ra3oB 7 Exhaust gas drain outlet
8- MoHTaxHble NPOYLLMHbI 8 Lifting lugs
9- OcHOBaHMe XONOAUNBHOW MaLUVHBI 9 Unit
10 - ®yHpameHT 10 Foundation
11 - 4 aHkepHbIx 6onTa M16 BXOLAT B KOMMIEKT NOCTaBKM. YCTaHOBKa 11 4 nos x M16 anchor bolts supplied with the unit.
XONOAWBLHOM MaLWMHBI HA GYHAAMEHT JOMKHA BbIMONHSATLCS B For foundation realization please refer to the unit use
COOTBETCTBUW C MHCTPYKLMEN NO 3KCINyaTauumn 1 TEXHUIECKOMY and maintenance manual.
00CAyXMBaHMIO arperara. T Unit weight on each foundation = 1500 kg
T- Bec arperara, npuxoaswuuiics Ha kaxayio onopy = 1500 r; M 1635 mm. Minimum clearance for tubes removal. This
M- 1635 MM — MUHUMAnNLHOE CBOGOAHOE MPOCTPAHCTBO, HEeobX0au- space can be provided at any one side of the machine.
MOe 151 3aMeHbl TPYD (C O[HOV 13 CTOPOH PACTONOXEHNs Kpbl- Other required installation clearance: 1000 mm control
wek). OcTanbHble TpeboBaHUs K CBOBGOAHOMY MPOCTPAHCTBY BOK- panel side, 500 mm others.
Py Xon0aunbHOM MatumHbl: 1000 MM CO CTOPOHBI NynbTa ynpas-
nenuns; 500 MM € [pyrux CTOPOH.
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THERMOFRIGO - 6.MOD

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

Mopenb 176
FTABAPUTHbLIE U YCTAHOBOYHbIE
PA3MEPbDI (mm)

Model 176
DIMENSIONS (mm)
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1- Bxop oxnaxgaemoi Bofpl 1 Chilled water inlet
2- Bbixon oxnaxznaemon Bofpl 2 Chilled water outlet
3- Bxop oxnaxgaiowuei Boasl 3 Cooling water inlet
4 - Bobixon oxnaxzaroLLen Boal 4 Cooling water outlet
5- TpenoxpanuTenbHas pa3pbiBHas MembpaHa 5 Rupture disc
6- T[opsog rasa 6 Q@Gas inlet
7- OtBog 0TpabOTaBLLUMX ra30B 7 Exhaust gas drain outlet
8- MoHTaxHbIE MPOYLLMHEI 8 Lifting lugs
9- OcHOBaHMe XONOAUNBHOM MaLUUHBI 9 Unit

10 - PyHoameHT

11 - 4 aHkepHbIX 6onta M16 BXOAST B KOMNAEKT NOCTaBKMW. YCTaHOBKa
XONOAMNBHON MaLLMHbI Ha QYHLAMEHT [0MXHA BbIMOMHATLCS B
COOTBETCTBUM C MHCTPYKLIMEI NO SKCNyaTaummn U TEXHUYECKOMY
00CNyXMBaHWIO arperata.

T- Bec arperara, npuxoaswuuiics Ha kaxayio onopy = 1700 kr;

M- 2035 MM — MHUMaNbHOE CBOOOAHOE MPOCTPAHCTBO, HEODX0aM-
MO€ 47151 3aMeHbl TPYO (C 0AHON 13 CTOPOH PACTIONOXEHNS Kpbl-
wek). OctanbHble TpeBoBaHWS K CBOBOLHOMY MPOCTPAHCTBY BOK-
pyr XonoaunbHoi mMatumHbl: 1000 MM CO CTOPOHBI NynbTa ynpas-
nennst; 500 MM C [pyrux CTOPOH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

10 Foundation

11 4 nos x M16 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

T Unit weight on each foundation = 1700 kg

M 2035 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1000 mm control
panel side, 500 mm others.
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THERMOFRIGO - 6.MOD

JiByncTynenvarbie aicopouonHbie XONOMbHbIE MALIAHDI C rasoBbiM NO/JOrNEBOM
Doutle effect absorption chillers gas fired

Mopensb 211
FTABAPUTHbLIE U YCTAHOBOYHbIE
PA3MEPbI (mm)

Model 211
DIMENSIONS (mm)
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1 - Bxop oxnaxgaemoit Bogpl 1 Chilled water inlet
2- Bbixon oxnaxaaemoii Boapl 2 Chilled water outlet
3- Bxop oxnaxgaiowuein Boabl 3 Cooling water inlet
4 - Bobixon oxnaxzaioLLen Boapl 4 Cooling water outlet
5- TpenoxpaHuTenbHas pas3pbiBHas MeMbpaHa 5 Rupture disc
6- T[opsop rasa 6 G@Gas inlet
7- OtBop 0TpabOoTaBLLUKX ra3oB 7 Exhaust gas drain outlet
8- MoHTaxHble NPOYLLMHbI 8 Lifting lugs
9- OcHOBaHMe XONOAUNBHOW MaLUVHBI 9 Unit

10 - ®yHpameHT

11 - 4 aHkepHbIx 6onTa M16 BXOLAT B KOMMIEKT NOCTaBKM. YCTaHOBKa
XONOAMNBHON MaLLMHbI HA QYHLAMEHT [I0MXHA BbIMOHSTLCS B
COOTBETCTBUM C MHCTPYKLIEN NO SKCMyaTaumm U TEXHUYECKOMY
00CNyXM1BaHWIO arperata.

Bec arperara, npuxogswmiics Ha kaxayto onopy = 1900 kr;

2435 MM — MUHUMaNBHOE CBOBOHOE NPOCTPAHCTBO, HEOOX0a-
MOe 151 3aMeHbl TPYD (C O[HOV 13 CTOPOH PACTONOXEHNs Kpbl-
wek). OcTanbHble Tpe6oBaHNs K CBOBOAHOMY NPOCTPAHCTBY BOK-
Py Xon0aunbHOM MatumHbl: 1000 MM CO CTOPOHBI NynbTa ynpas-
nenuns; 500 MM € [pyrux CTOPOH.

T-
M -
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10 Foundation

11 4 nos x M16 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

T Unit weight on each foundation = 1900 kg

M 2435 mm. Minimum clearance for tubes removal. This
space can be provided at any one side of the machine.
Other required installation clearance: 1000 mm control
panel side, 500 mm others.
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THERMOFRIGO - 6.MOD

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

Mopenb 264
FABAPUTHbBIE U YCTAHOBOYHbIE
PA3MEPbDI (mm)

Model 264
DIMENSIONS (mm)
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1- Bxop oxnaxgaemoii Bogpl

2 - BbIxon 0Xaxaaemoit Bopl

3- Bxon oxnaxpaioLLeit Boapl

4 - Bbixog, oxnaxaatoLLe Bopl

5- TpenoxpanuTenbHas pa3pbiBHas MembpaHa

6- [MMopsop rasa

7- OtBog 0TpabOTaBLLUMX ra30B

8- MoHTaxHble NPOYLLMHbI

9- OcHOBaHMe XONOAUNBHOM MaLUUHBI

10 - PyHoameHT

11 - 4 aHkepHbIX 6onta M16 BXOAST B KOMNAEKT NOCTaBKMW. YCTaHOBKa
XONOAMNBHON MaLLMHbI Ha QYHLAMEHT [0MXHA BbIMOMHATLCS B
COOTBETCTBUM C MHCTPYKLIMEI NO SKCNyaTaummn U TEXHUYECKOMY
00CNyXMBaHWIO arperata.

T- Bec arperara, NpUXOAALLMIACS Ha kaxayio onopy = 2250 kr;

M- 3035 MM — MUHUMAnNLHOE CBOGOAHOE MPOCTPAHCTBO, HEObX0au-
MO€ 47151 3aMeHbl TPYO (C 0AHON 13 CTOPOH PACTIONOXEHNS Kpbl-
wek). OctanbHble TpeBoBaHWS K CBOBOLHOMY MPOCTPAHCTBY BOK-
pyr XonoaunbHoi mMatumHbl: 1000 MM CO CTOPOHBI NynbTa ynpas-
nennst; 500 MM C [pyrux CTOPOH.

RC GROUP - 159.1.T.ABS.RuEn_02.03

Chilled water inlet

Chilled water outlet

Cooling water inlet

Cooling water outlet

Rupture disc

Gas inlet

Exhaust gas drain outlet

Lifting lugs

Unit

10 Foundation

11 4 nos x M16 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

T Unit weight on each foundation = 2250 kg

M 3035 mm. Minimum clearance for tubes removal. This

space can be provided at any one side of the machine.

Other required installation clearance: 1000 mm control

panel side, 500 mm others.
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THERMOFRIGO - 6.MOD

JlByNcTyneHYaTbie abcopGumoHHbIe XONOMIbHbIE MaLLIMHbI C Fa30BbIM NOKOFIEBOM

Doutile effect ahsorption chillers gas fired

TUNOBAS CXEMA YCTAHOBKH

QNEKTPUYECKWUIA CUTHAN
ELECTRIC SUPPLY

TPAONPHA
COOLING TOWER

NoANUTO4HAA BOOA

MAKE-UP WATER

TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KJTAMAHA

PNEUMATIC SUPPLY
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OXNAXIAIOLLAA BOOA
COOLING WATER
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L OXJIAKOAEMAS BOJA |
CHILLED WATER !
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MPUPOAHbBIN FA3
NATURAL GAS

»« KnanaH sakpbir @ BopsiHOit Hacoc [ﬂj lopesnka
Device closed Water pump Burner
Pene TeMnepaTypb! Tennonzonaums TONLLMHORA 50 MM
> KDn:vniZ; ?)Tz;(g::” = Thermo_&t@? o 50mm insulation
4 TMoBOpOTHas 3acrnoHka @ [Jatynk Temnepartypsbl 4...20mA yl‘l[ﬁ')aBﬂﬂ'IOLLl.I/Iﬁ curHan
ve Thermometer ————— Drive signal
1 Knanan npoxopHon @ Pacxopmomep S JIMHUMA CXATOrO BO3AYXaA
Globe valve Flowmeter Pneumatic line
>y OBpatHbIi knanaH @ Perynupyiowmi knanaH ﬁ- Perynatop BO3AyLLHbIA C GUALTPOM
| Non return valve Control valve Air filter requlator
5 TPOVHUKOBLI GUALTP 3 BbicTpOAEiCTBYIOWMIA KnanaH AneKTpO-nHEBMATUYECKWiA Npeodp.
"Y" strainer DK Fast acting valve E/P convertor
'& KpaH ==  OneKTPOMAarHUTHbIA Knanaw
Cock DK Solenoid valve
% MaHomeTp =  PerynsaTop
Manometer X Governor

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - 6.MOD

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired
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THERMOFRIGO - G.HEF

[IByKcTynexyabie abcopoUvonHbIe XONOWIbHbIE MALIMHDI
C ra30BbIM MOJiorpesom

Double effect absorption chillers gas fired



THERMOFRIGO - G.HEF

JiByncTynenvarbie aicopouonHbie XONOMbHbIE MALIAHDI C rasoBbiM NO/JOrNEBOM
Doutle effect absorption chillers gas fired

WORKING CYCLE

PABOYMIA LUK

PEXXUM OXJTAXAEHUA

OxnaxpatoLas Boaa
Cooling water

COOLING MODE

Oxnaxpgaemas Boga l

Chilled water

OxnaxpatoLast Boaa

Cooling water

>

PEXXUM HAIPEBA

[opsyas Boga )
Hot water

1- MWcnaputens

2 - A6copbep

3 - KoHaeHcatop

4 - HwnskoTeMnepaTtypHbIin reHepaTop

5a — TennooOMEHHVK KOHLEeHcaTa

5b - HuskoTemnepaTypHbIn TENI00OMEHHMK

5¢c - BbicokoTemMnepaTypHbiiA TENN00OMEHHUK
6 - Bnok yaaneHus HeKOHOEHCUPYIOLLMXCS ra3oB
7 - Hacoc ropsuyero abcopbeHrta

8 — T[epenuBHas Tpyba abcopbeHTa

9- Hacoc xonogHoro abcopbeHTa

10 - Hacoc xnapareHta

11 - lopenka

12 - Koten

13 - BbICOKOTEMMNEepaTypHbIii reHepaTop

14 — TlonnaBKoBbLIA PEryndaTop YpoBHS pacTBopa
15 — 3koHoMai3ep

16 — Cenapatop napa

——
Cnabblit MpomexyTouHblt  KoHueHTpupo-  «OpoLuatowmin
pacTsop pacTsop BaHHbI/i pacTBOP ~ pacTBOp» XnapareHt
] ] [ . [
Dilute Medium Strong Sprayed Refrigerant
solution solution solution solution

1 Evaporator

2 Absorber

3 Condenser

4 Low temperature generator

5a
5b
5c
6

7

8

9

10
11
12
13
14
15
16

Drain heat exchanger

Low temperature heat exchanger
High temperature heat exchanger
Purge unit

High temperature solution pump
Overflow pipe

Low temperature solution pump
Refrigerant pump

Burner

Furnace

High temperature generator
Solution float valve

Economiser

Vapour separation box
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THERMOFRIGO - G.HEF

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

BbICOKO3®OEKTUBHBIN LMK

B xonoamnbHbIx MalunHax cepun "G.HEF” ucnonb3yeTcs BbICOKO3ddek-
TUBHbII ABYXCTYNEHYATHIA NapaniesbHbIi LKA, M3BECTHBINA MO HA3Ba-
Hvem «oBpaTtHbii ukn» (KMA, = 1,06 no GCV), obecrneymnsatoLmii 3Ha-
YUTENbHYIO 3KOHOMMIO TOMMBA, B TOM YKCne Npu paboTe ¢ YacTUYHOIA
Harpy3akoit. Tonbko HebobLLOe KONM4ecTBo pacTeopa LiBr nogorpesa-
€TCS 191 MONYYEHNS PACTBOPA BbICOKOW KOHLIEHTPALWW HEMOCPEACTBEH-
HO 3a CYET Cropaxms Tonnmea. Takum 06pasom, noTpebneHre Tonamea
He3HaYUTENbHO NPAKTUYECKY MPK toObIX YCAOBYSIX SKChyaTaumu. Mpn
3TOM He WCTONb3YIOTCS CIOXKHbIE TEXHUYECKIE YCTPOICTBA, Kak, Harnpu-
Mep, MHBEPTOPHLIN npeobpa3oBatesb Ans Hacoca abcopbeHTa.

Ha avarpamme nokasaHa cxema LMpKYnSLyn pacTBOpa B XONOAMIBHON
MalLvHe. [ins npocToThl NPOCNEMMM [IBVKEHWE PacTBOPa, HaunHas ¢ ab-
copbepa. Mpu aTom Oyaem Nonb30BaTLCS CREAYIOLLYMIA COKPALLIEHNSMM:
BTl - BbICOKOTEMNEPATYPHbIN FEHEPATOP;

HTI - HM3KOTEMMEPATYPHBIN reHepaTop;

BTTO - BbiCOKOTEMMEPATYPHbINA TENIOOOMEHHMK;

HTTO - Hu3koTEMNEPaTYpHbIA TENTO0OMEHHNK.

HIGH EFFICIENCY CYCLE.

"G.HEF" series machines working cycle is a double effect,
high efficiency cycle, known as "reverse cycle" (COP of
1,06 on GCV) that allows the machine to gain great fuel
savings also at part load working conditions. Only a small
quantity of LiBr solution is directly heated by the fuel,
allowing the machine to work at a high solution concentra-
tion. In this way the fuel consumption is strongly reduced at
almost every working condition in a very simple way,
without the use of complex solutions as the inverter on the
solution pump.

Taking the cycle diagram below as a reference, it is
possible to follow all the path of the solution inside the
machine. For the sake of clarity and simplicity, we start from
the two generators, the low and the high temperature ones.
Always for the simplicity, the following shortenings are
used:

HTG: High Temperature Generator

LTG: Low Temperature Generator

HTHE: High Temperature Heat Exchanger

LTHE: Low Temperature Heat Exchanger

-

NN

N
N —®

w L

Hu3koTeMnepaTtypHbIii TeNI006MEHHUK PaCcTBOPOB
BbicokoTemnepaTypHblii TeNN00OMEHHNK PacTBOPOB
Tennoo®MeHHUK KOHAeHcaTa
Hu3koTeMnepatypHbIin reHepaTop

KongeHcatop

MonnaekoBbIN perynatop

MepenueHas Tpyba abcopbeHTa

Hacoc xonogHoro a6copbeHTta

Hacoc ropsuyero abcopbeHTta

W Cnabeblii pacTBop

M TpomMexyTo4HbIN pacTBop

A Tapbl xnapgareHTa n3 cenapartopa napa

O©OoO~NOOOWN =

®

Low temperature heat exchanger
High temperature heat exchanger
Drain heat exchanger

Low temperature generator
Condenser

Refrigerant float valve

Overflow pipe

Low temperature solution pump
High temperature solution pump
Dilute solution

Medium solution

Refrigerant vapours from vapour separator

)>§§©00\10301-Aml\3~x

BbicokoTemnepatypHbliii reHepatop (BTT)

BbicokoTEMNEpaTYpHbIA reHepaTop COCTOMT M3 KOTNA, 3KOHOMai3e-
pa 1 cenaparopa napa. 3a C4eT TennoThl CropaHust TOMAMBA B KOTNE
NPOMEXYTO4HbIA pacTeop (M), npoTekatowumin H4epes BTT, pasorpesa-
etca o kunenust. B BTT nopnepxvsaeTcs abCconoTHOE aBNeHNe
okono 93,3 kMa. Mopsumin 0TpabOoTaBLLMIA ra3 MPOXOANT Yepes 3KOHO-
maii3ep, NoAorpeBas pacTBOp, NPOTeKatoLLMiA no Tpybam, 1 BbIXOAUT
yepes abIMOoBYIO TPYOY npyn Temnepatype okono 200 °C.

RC GROUP - 159.1.T.ABS.RuEn_02.03

High temperature generator (HTG)

The High Temperature Generator consists of a furnace, an
economizer and a vapor separator box. The heat gener-
ated in the furnace is transferred to the medium solution (M)
that is flowing in the HTG so that it starts boiling. The
pressure in the HTG is maintained at about 93,3 kPa
absolute. The hot exhaust gases then pass through the
economizer tubes heating the solution that flows inside and
leave the economizer at around 200°C to the stack. This
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THERMOFRIGO - G.HEF

JiByncTynenvarbie aicopouonHbie XONOMbHbIE MALIAHDI C rasoBbiM NO/JOrNEBOM
Doutle effect absorption chillers gas fired

[MoporpeThiii pacTBOP MOCTYNAEeT 13 SKOHOMAi3epa B cenapartop, rae
MPOVCXOANT Pa3feneHue cnaboro pacTBopa Ha napbl XNazareHTa u KoH-
LIeHTPMPOBAHHbIA PacTeop (S) ¢ Temnepatypoi 0kono 175 °C 1 KOHLEH-
Tpauvein okono 67,2 %. 13 cenapatopa KOHLEHTPUPOBaHHbIA PacTBOP
(S) noctynaert B BTTO, a napsl xnaparexta - B HTT.

B BTTO KOHLEHTPMPOBaHHbIA pacTBOp (S) nogorpesaeT cnabbiii pa-
cteop (W), noctynatowin 3 HTTO B BTT. Mapbl xnaaareHTa nocTynatoT
B8 HTT, rae OHW MCMOABL3YIOTCS A1 BbINApMBaHMS BOALI 13 pacTBOpA.

Hu3skotemnepatypHblii renepatop (HTT)

B HTT napbl xnagarenTa, noctynatowme u3 BTT, ncnonb3yoTtes ans Bbl-
napvBaH1s BOAbI M3 PacTBOpa. JTO NO3BONSET NONY4UTL BonbLLee KO-
NNYECTBO XNAAAreHTa 15 0poLLeHnst Tpyd ncnaputenst. KoHueHTpauus
pacTaopa nosbiwaetcs 40 61,5 %. 3T0T pacTBOP HA3LIBAETCS NPOME-
XyTo4HbIM (M). OH BbixoauT 13 HTT npu Temnepatype 0kono 90°C u
Janee [enn1TCs Ha 1Ba NoToKa:

Motoxk 1

Yactb npomexyTouHoro pacteopa (M1) nogaetcs yepes BTTO B BT
Mpum nomoLy Hacoca abcopbeHTa.

Motok 2

OcTaBLLAsACs 4aCTb MPOMEXYTO4HOro pacTeopa (M2) cmeLnBaeTcs ¢
KOHLIEHTPMPOBaHHBLIM PacTBOPOM (S), NoCTynaroLwmMm 13 cenapaTtopa
napa BTT. Mony4eHHbI B pesynbtare CMELLEHNs pacTBOP Ha3blBAETCS
«OpOLLIAIOLLIMM PACcTBOPOM» (SS) 1 umeeT Temnepatypy okono 95 °C.
3ot pacTeop nopaetcsa B HTTO, re oH noforpeBaeT cnabblil pacTeop,
noctynatowwin 8 BTT. 3atem «opoLwatowuii pacteop» (SS) ¢ Temnepa-
Typoii okono 53 °C 1 KoHLeHTpaumeit okono 64,5 % nopaetcs B abcop-
6ep, raie OH NOMMOLLAET Napbl X/lafareHTa, NoCTynaloLLme U3 ucnapure-
nsi. Tpy 3TOM B HUXHEM Gnoke nopnepxmsaetcs fasnexve 0,8 klMa.
Mony4eHHbI pacTBOp Ha3sbiBaeTcs ciabbiM pacTBopoM (W). Ero koH-
LieHTpaums cocTasnset okono 59,5 %, a Temneparypa - okono 39°C.
Mpouecc noroLLeHrs Boasl abcopBEHTOM — 3K30TEPMUYECKUIA, NO3TO-
My B abcopbepe BbAENSeTCs TeNnoTa, KOTOPY HEOBXOAMMO OTBECTH
13 cucTembl. [lng 0TBOAA Tenna UCnonb3yeTes Ta Xe oxnaxaaioLias
BOZIa, YTO 1 A9 OXaKeHs KoHneHcatopa. Cnabuii pacteop (W) co-
Gupaetcs Ha fHe abcopOepa 1 3aTeM ¢ NOMOLLbIO Hacoca abcopberTa
nopaetca B HTT.

MMapbl xnagareHta u3 HTT NpoxoasT Yepes KanieoTaeAUTeNbHbIE MAac-
TUHbI B KOHAEHcaTop. O6pa3soBaBLumecs B BT napbl xnaaareHTa KoH-
neHempytotcst B HTT 1 Takke cobupatotcst B KoHagHcaTope. 1o nytu B
KOHAEHCATOP ropsuMiA KOHAEHCAT XNaaareHTa NPOXOANT Yepes Tenno-
0BMEHHWK KOH[IEHCaTa U NOAOrpeBaeT cnabbiit pacTBOp, NOCTYNAIOLLMIA
13 abcopbepa B HTTO. Mpu aTom Temnepartypa cnaboro pacTeopa Bo3-
pactaeT npubanauTenbHo Ha 4 °C, noBbiLas Tem cambim KM, xonoausb-
HOW MaLLWHBI.

B koHpeHcaTope nofnepXvBaeTcs fasneHue okono 8 kia.
CKOHIEHCMPOBABLLMIACA XTaAAreHT NOCTYNaeT B UCMapUTeNb, rae OH
PaBHOMEPHO pacrnpesensieTcs Mo nyyky TPy6 C MOMOLLBIO Hacoca xna-
JareHTa.
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heated solution from the economizer shell goes to the
vapor separator where it is separated into strong solution
(S) at approximately 172°C having a concentration of
approximately 67,5% and refrigerant vapors. The strong
solution (S) goes to the HTHE while the refrigerant vapors
from the vapor separator go to the LTG.

In HTHE the strong solution (S) starts heating the medium
solution (M) coming from LTG, before it enters the HTG.
The refrigerant vapors are sent to the LTG, where they are
used as heat source to make the solution inside there
boiling.

Low temperature generator (LTG)

In the LTG the refrigerant vapors coming from the HTG are
used to boil the dilute solution inside there. In this way it is
possible to generate a greater quantity of refrigerant to be
sprayed in the evaporator. Solution concentration increases
up to 61,5%. This solution is called medium solution (M)
and it leaves the LTG at approximately 90°C following two
Streams:

Stream |

A part of the medium solution (M1) is pumped to the HTG
through the HTHE by means of the high temperature
solution pump.

Stream Il

The remaining part of the medium solution (M2) mixes with
the strong solution (S) coming from the vapor separator of
the HTG; the mixed solution is called "sprayed" solution
(SS) and it has a temperature of approximately 95°C. This
solution enters the LTHE where it heats the weak solution
(W) going to LTG and then it is pumped to the absorber.
Here SS solution enters at a temperature of approximately
53°C and a concentration of approximately 64,5%. Being
its concentration high, SS solution absorbs the refrigerant
vapors that are generated in the evaporator side so that the
pressure inside the lower shell is kept constant at 0,8 kPa.
The resulting solution is called weak solution (W), and it has
a concentration of approximately 59,5% and a temperature
of approximately 39°C.

Since the absorption process of the water in the solution is
exothermic, a certain amount of heat is generated and it
has to be removed from the system. For this purpose it is
used the same cooling water that is flowing in the con-
denser tubes, that is also circulating in the absorber tubes.
The weak solution (W) collected at the bottom of the
absorber shell is subsequently pumped by the low tem-
perature solution pump to the LTG. Before of this, it passes
through the LTHE, where its temperature is increased to
approximately 74°C.

The refrigerant vapors generated in the LTG shell go to the
condenser through the eliminator plates. Also the refriger-
ant vapors generated in the HTG that have been con-
densed in the LTG are collected in the condenser. Before
arriving to condenser, this condensed refrigerant passes
through a third heat exchanger (called drain heat ex-
changer) where it heats the weak solution before that it
entersthe LTHE. Due to this heat exchanger, weak solutuion
temperature is increased by 4°C and as a consequence the
overall efficieny of the machine is improved.

Pressure inside the condenser is approximately 8 kPa.
After having been condensed, the refrigerant is sent to the
evaporator, where a dedicated pump distributes it on the
tube bundle.

As soon as the refrigerant enters into the evaporator shell
from condenser, it flashes off due to the pressure difference
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lMonapas 13 KoHLEHCATopa B UCNApUTENb, XaLareHT BCKUnaeT u3-3a
Pa3HOCTM [ABAEHWIA MEXOY BEPXHUM U HUXHUM Bnokamu. HacTb xna-
[lareHTa MrHOBEHHO MCMApSIETCs, a OCTaBLUAsACS YacTb cobupaeTcs B
BWAE XWOKOCTW Ha AHe ucnaputens. XuakocTb npu NOMOLLM Hacoca
XnafareHTa nojaeTcs Ha pacnpefenvTenbHbIE Tapenku, PaCloNOXEeH-
Hble B BEPXHEN YaCTy ucnapuTens, a 3aTeM PaBHOMEPHO pacnpenens-
etcs no Tpy6am ucnaputens. Temnepatypa xnafareHta ke Temne-
paTypsbl LMPKYNMPYIOLLEii No TpyGam 0XNnaxaaemoii BoAbl, MOSTOMY OH
ucnapsieTcs, 0Tbupas TENOTY y 0XNaxaaemoil BoLbl, U 3aTeM MoCTy-
naet B abcopbep.

PEXXMM HATPEBA

Bnaropaps HanM4MIO NEPENYCKHOrO kNnanaHa XonoaubHast MaLLHa Tak-
X€ MOXET paboTaTh B PeXVMe Harpera, MPOM3BOLS ropsyyio Body ¢
Temnepatypoii 60 °C. Pabounid LK X0noavibHON MaLLnHBI NPY 3TUX
YCNOBMSIX OMMCAH B Havane rnasbl. Mpu OTKPLITOM NepenyckHOM Knana-
He mapbl xnagareHTa, noctynatwowwme u3 BTT, He ncnonb3ayloTes Aas Bbl-
napvBaHus Boabl M3 pacteopa B HTT, a HanpasnstoTCa HENOCPEACTBEH-
HO B MCMAPUTENDb, IO OHW KOHAEHCUPYIOTCS Ha nyyke Tpyo, noforpe-
Bas LWPKYNMPYIOLLYIO B TPYOax BOAY.

B pexwume ob6orpesa KOHTYP OXnaxnaroLeid Bofbl He 1Cnonb3yeTcs:
OXNAXJAoLLAs BOLA He TEYET, Mapbl XIaaareHTa He NOCTyMaloT B KOH-
[IeHCaTop, HACOC ANs Nepekayky XiaaareHTa BolkNio4eH. B otinyve ot
pexuma oxnaxaeHs, B pexvme Harpesa 13 HTT BbIxoguT cnabbiii pa-
CTBOP C KOHLEHTpaLwel okono 59 %; NpoMEXyTO4HbIA PacTBOP He UC-
NoAb3yeTcs.
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between the two shells. Part of the refrigerant gets evapo-
rated instantly and the remaining part gets collected as
liquid water at the bottom of the evaporator shell. This liquid
is then pumped by a refrigerant pump to the distribution
trays located at the top of the evaporator shell and it is
uniformly distributed over the evaporator tubes. Since this
refrigerant is colder than the circulating chilled water, it
takes away the sensible heat from the chilled water and
thus it evaporates and flows to the absorber.

HEATING MODE

Through the use of a diverting valve the machine can also
work in heating mode, generating hot water at 60°C. The
working cycle of the machine in these conditions is reported
at the beginning of the chapter. With the diverting valve kept
open, the refrigerant vapors coming from the HTG are not
used to boil the solution in the LTG, but they are directly
sent to the evaporator, where they condense on the tube
bundle, heating the water circulating inside.

In heating mode the cooling water circuit is not used: there
is no cooling water flow, the condenser is bypassed, the
refrigerant pump is shut off. Unlike the cooling mode, a
weak solution with a concentration of approximately 59% is
coming out from the LTG, and not a medium solution.
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OCHOBHbIE OCOBEHHOCTU

o [1Byx6104HOE UCTIONHEHME: BEPXHMIA BIOK, BKIIOYAIOLLNIA B CEOS KOH-

[IEHCATOP 1 reHepaTop, 1 HKHWIA BIOK, BKIIOYaloLLmiA B cebs ncna-
putensb 1 abcopbep.
B03MOXHO Taike MOHOBOYHOE MCTONHeHKe. [Tpn 3TOM ucmapuTenb
pacronaraetcst Hap, abcopOepoM. HeKOHIEHCHPYIOLLIMECS rasbl, Bbiae-
nsiowmecs B abcopbepe, MOJHUMAIOTCS BBEPX 1 MOMYT CKarnMBaThes
oz, KanneoTaAENMTENLHBIMA NIACTUHAMM, YTO CNOCOBHO BbI3BaTb KOp-
pO3uto NAacTvH. B AByx6no4HoI MaLLvHe cnapuTens v abcopbep pac-
MOMOXEHBI Ha OIHOM YPOBHE, YTO MCKIIOYAET BO3MOXHOCTb CKOMIEHNS!
HEKOHIEHCVPYIOLLMXCS Fa30B 1 KOPPO3WUW KanieoTaeMTENbHbIX Miac-
TVH. CrigfyeT OTMETUTb TAKXKE, HTO B MOHOB/IOYHBIX MaLLIVHaX MOBbILLIAET-
CS PUCK BHYTPEHHENO «KOPOTKOrO 3amblkaHusi»; KOra YPOBEHb BOMbI B
1CriapuTene O4eHb BbICOK (@, Ce0BaTenbHO, 04EHb BbICOKA M KOHLIEHT-
pauvs pacTeopa), X1afareHT MOXET HENOCPELCTBEHHO MepeTekarb B
abcopOep M MOHKATb KOHLIEHTPALMIO PACTBOPA.

e [onHas cOopka arperaTos, BK/HOYAs SNEKTPOMOHTAX, MPOM3BOAUTCA
Ha 3aBOAE-U3roTOBUTENE.

® [poBepKy Ha repMeETNYHOCTL MPOXOAST BCE COCTaBHbIE YaCTMW XONo-
JWNBHOM MaLLIMHbI: BEPXHWIA U HUXHUIA BNOKK, TeNI00OMEHHMK pa-
CTBOPOB, repMeTU4Hble Hacockl abcopBeHTa 1 xnagareHTa, Bakyym-
HbIA HACOC 1 GNOK YAANEeHNs HEKOHAEHCUPYIOLLMXCS ra30B.

e CucTema ynpaenens Ha 6a3e NpPOrpamMMUPyEMOro NOrM4Yeckoro
KOHTpOsNEepa.

e MoHo6no4Has ropesnka ¢ perynmpoBaHueM Tuna «craboe/cunbHoe
nnams» (ans Tunopasmepos G.HEF.845 1 Huxe) unn ¢ peryampyemoi
MOLLHOCTBIO (Ans Tunopasmepos G.HEF.845 u Bbiwe) noctasnsetcs
OTAENBHO U YCTAHABNMBAETCS Ha MECTE AKCMyaTaLyi XONOAUNbHOI
MalLVHbI BO 136exaHne NOBPEXAEHWIA MU TPAHCTIOPTUPOBKE.

e Pacteop LiBr, xnapareHT, MHMMOMTOP KOPPO3UM 1 OKTWIOBLIA CIMPT
MOCTaBASIOTCS OTLENBHO W 3anpaBAsIoTCs B XONOAUIIbHYI0 MaLLHY
Ha MecTe aKcrnnyataumm.

e [lpy TPQHCMOPTUPOBKE BHYTPEHHWE MOMOCTY XOOAMNBHON MaLLMHbI
3aMo/HEHbI 330TOM MOA, HEGOMbLUMM M30LITOYHBIM JaBNEHMEM. ITO
NPeNOTBPALLAET NONafaHNe BO3Myxa B MONOCTW MalUWHbI B CIy4ae
MEXaHN4YEeCKMX MOBPEXIEHNIA.

KOHCTPYKTUBHbIE OCOBEHHOCTH

HWXHWIA BNOK

HwxHuid 6ok cocTouT U3 ucnaputens u abcopbepa, KOTopble npea-

CTaBnSIOT COBON KOXYXOTPYOHbIe TEeNI00BMEHHNKM, pasMeLLEHHbIE B

06LLEM KOpMyCe 13 YIMepoancToit cTanu.

e Mexay ucnaputenem n abcopbepoM YCTaHOBNEHb! KanjeoTaenu-
TENbHbIE NNACTWHBI U3 HepxXaBetowen ctann. OHWM NponyckatoT B
abcopbep TONbKO Mapbl XNafareHTa, YaepXuBas Kanam XuakocTv B
ucnapurene.

® B ncnaputene npuMeHsIoTCs BbICOKOIGhEKTVBHBIE MeaHble TPyOb
TMNa “Top cross” ¢ HapyXHbIM OpeBpPEHNEM, MOBbLILLAIOLLME KOMMAK-
THOCTb MCNapuUTENs.

e B ucnaputene n abcopbepe NpUMEHSIIOTCS rapkue BbIcOKOIdhek-
TUBHbIE TPYObI, U3rOTOBNEHHBIE U3 PACKUCNEHHON MEU C HU3KUM
coaepxanuem docdopa. 13 Takon meay yaaneH KMcnopog, a conep-
aHue dpocdopa B Hen coctaensieT Menee 0,005 yacTei Ha MUNANOH.
Mpwn coaepxaHim docdopa Boiwe 0,005 yacTeir Ha MUNNOH B Mea-
Hbix TpyOax abcopOLMOHHBIX MalLMH BO3MOXHA KOpPO3Wst nop, Ha-
MPSEKEHNEM, T.e. BO3HUKHOBEHWE NOJ, BO3LENCTBMEM CONMM (Hampu-
mep, LiBr) MUKPOCKONMHECKUX TPELLMH HA MEX3EPEHHOI rpaHumLe Ha
HapPYXHOV NOBEPXHOCTU TPYO.

e Bce Tpybbl HAAEXHO pasBasibLioBaHbl B TPYOHbIX peLueTkax. KoHCT-
pyKLMs 06ECNEYMBAET NErKWIA OCTYN 1 BOSMOXHOCTb 3aMeHbl KaX-
[0/ TPYObl CO CTOPOHBI 1000V 13 KPbILLEK.

© TpyGHble peLeTky U3 YrAepoancToi CTanu.

e CbemHble Kpbilkv abcopbepa 1 MCnapuTens U3roTOBNEHBI 13 yre-
pOAMCTON CTanu, 0BecrneymBaioT NErkuin LOCTyn K nyykam Tpyb u
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MAIN FEATURES

e Double shell design: the upper shell (including the
condenser and the low temperature generator) and
the lower shell (including the evaporator and the
absorber). Beside these two sections there is the high
temperature generator.
In case of single shell design, the evaporator is on top
of the absorber. Any non condensable gas released
in the absorber section will rise up and there is a
possibility that these gases are trapped below the
bottom of the separation trap, and they can finally
corrode the separation plate. Whereas in case of a
double shell design, the evaporator and the absorber
are located side by side, and therefore the possibility
of the separation plate corrosion is eliminated. This
shell design type calls also for higher chances of
internal short circuiting as when the water level in the
evaporator is very high (and consequently the solu-
tion concentration is very high) the refrigerant can
directly flow into the absorber and the concentration
solution is lowered down.

Completely factory assembled and wired.

» Leak tested in every part: upper and lower shell, high
temperature generator, solution heat exchangers,
solution and refrigerant canned pumps, vacuum pump
and purge assembly.

e PLC based control panel.

e Monoblock Hi-Low type burner (for models up to
G.HEF.845) or modulating burner (for higher mod-
els), separately provided to be field mounted, in order
to avoid damages during transport.

e LiBr solution, refrigerant, corrosion inhibitor and octyl
alcohol separately provided to be charged on site.

e Nitrogen charge at a pressure slightly greater than
atmospheric one at the moment of shipping in order to
avoid air entering the machine in case of damages.

MECHANICAL FEATURES

LOWER SHELL

The lower shell assembly houses the evaporator and

the absorber sections. They are shell and tube type heat

exchangers, housed in a common fabricated carbon
steel shell.

e Stainless steel eliminator plates between the evapo-
rator and the absorber, in order to permit only to the
refrigerant vapors to flow to the absorber, retaining
the liquid drops in the evaporator.

e High efficiency copper "Top cross" type tubes for the
evaporator, with external enhanced finned heat trans-
fer surface, that allow to gain reductions in the evapo-
rator dimensions.

e Plain and low thickness DLP (Deoxidized Low Phos-

phorous) copper tubes in the absorber. In DLP copper

the oxygen is removed and the phosphorous content
is less than 0,005 ppm. The presence of phosphorous
greater than 0,005 ppm in the tubes of the absorption
machines can result in "Stress Corrosion Cracking".

At a microscopic level, stress corrosion cracking

takes place on the external surface of the tubes by the

attack of a salt (e.g. LiBr) on the grain boundary.

All the tubes fitted in the respective tube sheets duly

expanded for the tight fit. All the tubes are individually

accessible and replaceable from either end of the
chiller.

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - G.HEF

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

CHabXeHbl GNaHLIEBbIMIA TUIPABIMYECKUMU COBAUHEHUSIMM.

® Ha KpblIlIKax MMEIOTCS! ra30BbIMyCKHbIE W APeHaxXHble naTpydku ¢
3arnyLkamu.

© Boifop pexuMa OXNaXaeHst WK Harpesa OCYLLECTBASIETCS OTKPbI-
TUEM-3aKPbITUEM NEPENyCKHOro KiarnaHa.

BEPXHWUI BIOK

BepxHuit 610K COCTOWUT M3 KOHEHCATOPa U HU3KOTEMMEPATYPHOTO re-

HepaTopa, KoTopble NPEACTaBNSIOT COO0M KOXYXOTPYOHbIE TEMN00O-

MEHHVKM, pa3MeLLEeHHbIe B 0OLLEM KOpMYCe 13 YrNepOmMUCTON CTau.

e Mexay KOHAEHCATOPOM W HWU3KOTEMMEPATYPHLIM FEHEPATOPOM YC-
TaHOBNEHbI KANNEOTAENNTENbHbIE MIACTUHBI U3 HEPXABEIOLLEN CTa-
an. OHy NponycKatoT B KOHAEHCATOP TObKO Napbl XnajareHta u
YOEPXMBAIOT KarM pacTBopa B reHepaTope, NPensTcTBys nosBe-
HMIO NPYMECKW PACTBOPA B XN1aZlareHTe.

© B kOHOEHCATOPE NPUMEHSIOTCS FNafKne TOHKOCTEHHbIE TPYObI, 13-
FOTOBAEHHbIE U3 PACKUCEHHOW MEAN C HM3KUM COAEpXaHWeM
¢docdopa.

© TpyObl 113 YrNEpoaVCTON CTaN B HU3KOTEMMEPATYPHOM reHepaTope.

Bce Tpybbl HaeXHO pa3BabLOBaHbl B TPYOHbIX peLueTkax. KoHeT-

pykumsi 06ecneymnBaeT Nerkuin JOCTyn 1 BO3MOXHOCTb 3aMEHbI Kax-

10 TPYObl CO CTOPOHbI 000 13 KPBILLEK.

TpyBHble peLLeTKy U3 YrnepoancTon cTanu.

CbeMHble KPbILLKM BbICOKOTEMMNEPATYPHOrO reHepaTtopa U KOHAEH-

caTopa M3roToBNEHbl U3 YINepoaKncTon cTann, obecnednBaroT ner-

KWiA OCTYN K Ny4kam TPy 1 CHabXeHs! (aHLEBbIM MAIPABANYEC-

KM COBAMHEHNSIMUA.

® Ha KkpblLKax MMEIOTCS ra30BbIMyCKHbIE U ApPEHaXHbIe naTpybkn ¢
3arnywkamm.

BbICOKOTEMMEPATYPHbI FEHEPATOP

BbiCOKoTEMNEPATYPHBIA FEeHEPaTOP NPOCT MO KOHCTPYKLMU 1 NPaKTu-

YECKM He HYXJAETCs B TEXHUMYECKOM 00CnyxuBaHuu. BTT BkoyaeT B

cebst CneayloLLme NEMEHTLI:
- Kkoten;

- 3KOHOMan3ep;
- cenapatop;
- ropenka.

e Koten - anemeHT BTI, B KOTOpHKI NOCTynaeT cnabbiii pacteop. OH
COCTOUT W3 [1BYX KOHLIEHTPUYECKMX KOXYXOB: BHYTPEHHErO, KOTOPLIN,
Ha3bIBAeTCs TOMKOM, W BHelwHero. Cnabbiil pacTBOp Yepes pacrpe-
JenuTenbHble TPYOKKM, PACNONOXEHHBIE B HIKHEN YacTi HAPYXHOro
KOXyxa, NOCTyMaeT B MONOCTb MEXAY KOXyxamu. Bo BHYTpEHHEM
KOXyXe NOAAEPXVBAETCA ropeHue. Tenno nnameHu nepepaeTcs
€nabomy pacTBOpY, LIMPKYNMPYIOLLEMY MEXTY BHYTPEHHUM 1 HapyX-
HbIM KOXYyxamu. [opsunii pacTBOp MOCTynaeT B 3KOHOMaM3ep.
MnwTa, Ha KOTOPOI YCTaHOBNEHA ropenka, 060pyaoBaHa kepammyec-
KUMU TENNON30MSATOPaMK, BbIAEPXMBAIOLLMMI TEMNepaTypy 40
1400 °C.

KoTen npuBapeH K 3kOHOMaii3epy 1 COEAMHSETCS C HUM Yepes npo-
[0NrOBaTOE OTBEPCTME.

® JKoHOMaii3ep NpeacTaBnsieT coboi KOXYXOTPYOHbIFA Tenn00OMeH-
HUK, B KOTOPOM OTPaboTaBLLME ra3bl NMPOXOAST YEPE3 CTaNbHbIE TPY-
Obl M NOAOrPeBaloT ciabbli PacTBOP, NOCTYNAOLLMIA U3 KOTNA.
OtpaboTasLume rasbl BLIXOAST 13 3KOHOMaW3epa npu TeMneparype
okono 180 - 200 °C. B akoHOMawi3epe NpUMEHSIoTCs TPYObI, U3rOTOB-
NeHHble 13 Hepxasetolen ctanm SS-430 Ti (cTabmnn3npoBaHHOM
TUTaHOM).

e Cenapatop pacnoioXeH B BEPXHEI YaCTV SKOHOMali3epa 1 npeaHas-
HayeH LN OTAENeHVs NapoB XafareHTa OT KOHLEHTPUMPOBAHHOMO
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e Carbon steel tube sheets.

e Carbon steel absorber and evaporator headers fully
removable at either side of the machine, for an easy
access to the tube bundle. All water nozzles are
provided with flanges and counter flanges.

¢ Plugged vents and drain connections provided for the
water headers.

e Diverting valve for the easy change over between
cooling and heating mode.

UPPER SHELL

The upper shell assembly houses the condenser and

low temperature generator sections. They are shell and

tube type heat exchangers, housed in a common fabri-
cated carbon steel shell.

e Stainless steel eliminator plates between the con-
denser and the low temperature generator, in order to
permit only to the refrigerant vapors to flow to the
condenser, retaining solution drops in the generator,
thus reducing the chance for the solution to contami-
nate the pure refrigerant.

e Plain and low thickness DLP (Deoxidized Low Phos-
phorous) copper tubes in the condenser.

e Carbon steel tubes in the low temperature generator.

e All the condenser tubes are fitted in the respective
tube sheets duly expanded for the tight fit. All tubes are
individually replaceable from either end of the chiller.

e Carbon steel tube sheets.

e Carbon steel condenser headers fully removable at
either side of the machine, for an easy access to the
tube bundle. The condenser water nozzles are pro-
vided with flanges.

¢ Plugged vents and drain connections provided for the
water headers.

HIGH TEMPERATURE GENERATOR

Simplified and reduced maintenance high temperature

generator design. High temperature generator is com-

posed of the following parts:

- Furnace

- Economizer

- Vapor separator

- Burner

* Furnace: it is the first part of the high temperature
generator (HTG) where the medium solution enters
the HTG. The furnace assembly consists of two con-
centric shells namely, the inner shell which is properly
called the furnace and the outer shell. The firing and
the combustion take place inside the furnace and the
radiation heat gets transferred from the flame to the
medium solution that enters at various points via
distribution pipes provided at the bottom of the outer
shell. The solution flows through the annular space
between the furnace and the outer shell and then goes
to the economizer.

The burner plate is equipped with a mounting for the
burner and it is provided with thick ceramic board
insulation, which can withstand upto 1400°C.

At the end of the furnace, an oblong hole is provided
where the economizer section is welded to the furnace
assembly.

* Economizer: the economizer is a shell and tube type
heat exchanger where the exhaust gases flow through
the stainless steel tubes while giving away their heat
to the medium solution that flows inside coming from
the furnace. The exhaust gases leave the economizer
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pacTtBopa. Cenapatop 00€CneynBaeT MUHUMAbHBIA YHOC NapoM
Kanesb XWaKOCTU U3 BbICOKOTEMMEPATYPHOrO reHepatopa. KOHLEH-
TPVMPOBaHHbIN PacTBOp nopaetcs Yepes BTTO B nonnaskoBbIn pery-
NISITOP, FAEe CMELUMBAETCS C NPOMEXYTOYHBIM PACTBOPOM.
MoHo6/104Has ropenka ¢ perynnpoBaHueM Tuna «cnaboe/cuibHoe
nnams» UAK ¢ PEryIMpyemMon MOLLHOCTBIO (B 3aBUCUMOCTM OT MO-
nenu).

l'openka yCTaHaBMMBAETCA B KOT/E MPM MOMOLLM MOHTXHOrO (naH-
Lia. l'openka cHabXeHa TakenaxHsIMW anemMeHTaMm1 s oGneryeHus
MOHTaxa. Fopenka nocTasnsieTcs ¢ 060PYA0BAHMEM ANS MOLauu
rasa, COOTBETCTBYlOWMM cTaHaapTy CE.

MonnaBkoBLIA PErYNATOP PACMONOXEH NOL CenapaTopoMm U npea-
Ha3HaueH /19 PerynMpoBaHIs YpOBHS PacTBOpa B cenaparope. Ecnm
113-3a MOHVXXEHS AABNEHUS NPy paboTe C HEMOMHO Harpy3Koit ypo-
BEHb MOLHUMAETCS CAULIKOM BbICOKO, TO YaCTb PacTBOpPA TEYET Ye-
pe3 nonnaskoBbin perynsTop, MuHys BTTO. Perynstop npeactasns-
€T co60i LmnnMHapUYeckuii 6ak ¢ METANINYECKUM LIANMHLPUYECKM
MOMIaBkOM BHYTPU. TMpK HOPMANbHBIX YCNIOBUSIX KOHLLEHTPMPOBAH-
HbllA pacTeop 13 BTTO noctynaeT B perynatop cHudy. Koraa yposeHb
pacTeoOpa B Cenapatope NoAHUMAETCS, YacTb PACTBOPA NOCTYNAET B
PErynsTop CBEPXY, OT YEro LMNMHOPUHECKI NONNABOK BCM/LIBAET U
OTKPbIBAET OTBEPCTUE B IHE HAPY)XHOIO LMAMHAPA. Yepes aTto oTeep-
CTUE pacTBOp, MOCTYNAIOWMIA U3 CenapaTopa, CMELLMBAETCS C pa-

at a temperature of approximately 180-200°C. The
economizer tubes are in stainless steel, titanium sta-
bilized (S5 430 Ti).

e Vapor separator: this is the last part of the HTG
assembly and it is located at the top of the econo-
mizer. In this section, the refrigerant vapors are sepa-
rated from the concentrated solution. The vapor sepa-
rator is provided to ensure that no liquid droplet is
carried along with the vapor in the high temperature
generator. The strong solution is sent to the float valve
(via HTHE) where it mixes with the medium solution.

e Monoblock type burner, Hi-Low or modulating de-

pending on the model.
The burner is mounted to the furnace through the
burner mounting flange. Every burner is provided with
the hinged extension so that the entire burner assem-
bly can be tilted in order to ease the maintenance.
Complete CE approved gas train is provided along
with the burner.

A - KanneotgenurenbHble nnacTuHbl

B - Cenapartop napa BTl

C - Nap xnapareHTa, noctynaiowwin B HTT
D — KoHueHTprpoBaHHbI pacteop 13 BT
E - MonnaskoBbIn perynsTop

F — MpomexyToy4HbIn pactsop n3 HTI

G - «OpoLuatoLyin pacTeop»

H-BTTO

Eliminators

Vapour separator

Refrigerant vapour to low temperature generator
Concentrated solution from HTG

Solution floating valve

Medium solution from LTG

Sprayed solution to absorber

HTHE

A
B
C
D
E
F
G
H

CTBOPOM, nocTynaiowmm n3 BTTO, 1 HanpasnsieTcs B abcopbep.
MpenmyLLECTBO 3TOI CUCTEMBI NEPES, SNEKTPOAAMU YPOBHS COCTOUT
B TOM, 4TO OHa Ha4YMHAET e/ iCTBOBATb [0 TOr0, Kak OGyeT NpeBbIlLeH
KPUTUYECKUA YPOBEHb PacTBopa.

HuakoTeMnepaTypHblid TENI00BMEHHK NIaCTVHYATOrO TUMa CyXuT
[ns o6MeHa TenoM MeX[y XoNnofHsIM cnabbiM pacTBOPOM, NOCTY-
naowmm 13 abcopdepa B HTT, 1 ropsiunM «OpoLLaIoLLMM PacTBO-
pOM>», MOCTYraloLLMM M3 MOMABKOBOro perynstopa B abcopbep. B
MAacTUHax TennooOMeHHIKa BbINOMHEHb! KPYrible YriybneHus, Ko-
TOPbIE YBENNYMBAIOT MOBEPXHOCTb TEMNOOOMEHA 1 MOBBILIAIOT €ro
VHTEHCMBHOCTb, a Takke CHUXaIOT MMAPaBINYECcKOe CONPOTUBIEHIE
TEnNoo6MeHHMKA. [NacTWHbI BbINONHEHbI M3 IMCTOBOI CTanu TONLLM-
How 0,8 MM, N3rOTOBMEHHO METOAOM XOMOLHON NPOKATKM U XON0A-
Horo omkura (CRCA).
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e Solution float valve to control the level of the solution

in the vapor separator, placed below the separator
itself. When this level is too high due to a pressure
decrease during the partial load working, part of the
concentrated solution flows through this valve by-
passing the HTHE. This valve consists of a metallic
floating cylinder inside a cylindrical tank. The concen-
trated solution in normal conditions enters from the
bottom of this valve coming from HTHE. When the
solution level in the vapor separator raises up, a part
of the solution enters the valve from the top, making
the internal cylinder floating and allow the solution to
reach the hole on the bottom of the box and to mix itself
with the one coming from HTHE. The advantage of
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JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

© BricokoTEMNepaTypHbIA TEMNOOOMEHHUK aHaNOM4eH HU3KOTEMMe-
paTypHOMY TENNOOOMEHHIKY MO MaTepuanam 1 KOHCTPYKLAW U Cry-
XUT aist 06MeHa Tennom Mexzy cnabbiM pacTBOPOM, NOCTYMAIOLLMM
13 abcopbepa B BT, 11 ropsiynm KOHLIEHTPMPOBAHHBIM PACcTBOPOM,
nocTynaiowwm 13 BTl B nOnnaBkoBbIA perynsrop.

o TennooOMeHHWK KoHAeHcaTa Tvuna Tpyba B Tpybe M3roTOBNEH W3
YrNepoamcToii ctanu. B TennoobMeHHIKe KOHLEHCATa ropsumin KOH-
[EHCaT XN1afiareHTa noforpeBaeT cnadblii pacTBOP, NOCTYNAOLLMIA U3
abcopbepa B HTTO. Mpu aTom TemnepaTtypa cnaboro pacTeopa Bo3-
pactaeT npubnnantensHo Ha 4 °C, nosbiwwast Tem cambiM KIZ, xono-
JANBHON MaLLMHBI.

© [lonnaBKOBbIV KNanaH Ha IHAW XNafareHTa pacrnonoxeH mexay HTT
1 TeNnooOMEHHMKOM KOHAeHCaTa. OH mpefHas3HayeH ans 3aluThl
TENNOOOMEHHYKA KOHAEHCATa OT MPOHUKHOBEHNS B HEr0 NapoB Xa-
[JareHTa, NoHWXaloLmx 3hdeKTUBHOCTL TennoobmeHa.

© BoK yaneHusi HEKOHLEHCUPYIOLLMXCS ra30B MpefHasHayeH ans He-
NPEpPLIBHOrO aBTOMATWYECKOTO YANEHWUS HEKOHAEHCUPYIOLLMXCS ra-
30B 13 BHYTPEHHVX MOOCTEN XONOAUILHON MALLMHBI U HAKanBaHs
VIX B CMIeLManbHO NPeHa3HaueHHoM ans atoro Gake. bnok pasneneH Ha
[BE 4aCTU: NEePBYI0 KaMepy, B KOTOPYIO MOCTYNAOT HEKOHAEHCUPYIO-
LUMECS rasbl M3 CUCTEMBI, 11 BTOPYO KaMepy, KOTOpas CRYXWT s UX
XpaHeHus. Mo naTpybKy, NOACOEAMHEHHOMY K IMHIAW HArHETAHWS HACO-
ca abcopbeHTa, B NepBYI0 kamepy NoaaeTcs nog, faeneHneM Hebonb-
LLIOE KOMM4ECTBO pacTBopa. KoHew, natpybka cyxaeTcs Ans CO3LaHms
VHXEKLIMOHHOrO 3 deKTa: BOKPYr BbIXOLHOMO OTBEPCTUS BOSHUKAET
30Ha NOHVKEHHOrO [laBNeHms. A MOCKOMbKY kamepa CoeanHeHa C 0c-
HOBHbIM KOXYXOM MaLLIMHbI, ra3bl 13 CYCTEMbI BCAchIBAOTCS B GIOK
YLANeHs HEKOHLEHCUPYIOLLWXCS Fa30B W YHOCAITCS CTPYeli pacTeopa
Ha BHO kamepl. a3kl BbICBOBOXAAOTCS B Gake-HaKoNUTENE W XPaHsT-
Cs1 B HEM [10 BKIIHOUEHNSI BAKYYMHOTO Hacoca.

Bnok ocHalleH nannamyeBbiM 3NEMEHTOM, NOMELLEHHBIM Ha Oake-
HakonuTene 1 CHabXeHHbIM 3NEKTPOHArpeBaTenem. BHyTpeHHue
CTEHKM TaKoro anemeHTa BbIMOAHEHbI 13 nannagus. OfHUM U3
CBOICTB 3TOr0 Matepmana sSBseTcs T0, YTO NPW BLICOKOI Temnepa-
Type OH CTAHOBWTCS NPOHMLAeMbIM Ans Bogopora. Koraa Bkioyaet-
CS1 ANeKTPOHArpeBaTenb, NannaaeBbie TPYOKM HarpeBAIOTCS, W BO-
[0POA, (KOTOPbIV COCTABNSET GOALLLYIO YaCTb HEKOHAEHCUPYIOLLMXCS
ra3oB, BbIAENSIOLLMXCS B CUCTEME) YOANSETCS U3 3NEMEHTa NpsMO B
atmocdepy.

Ha nuHum, coepuHsIOLLEl OTAENMTENb XAKOCTH ¢ GakoM-HakonuTe-
NeM, YCTaHOBNEH NEPENyCKHOI BEHTUb. BEHTUNb 3aKpbiBaeTCs npu
TEXHUYECKOM O0BCNYXMBAaHAW MaNNaaMeBOr0 SNEMEHTA UMM TPaHC-
MOPTUPOBKE XONOAWIBLHOW MaLUMHBI BO M30eXaHWe MOBPEXAEHUS
3M1eMeHTa 13-3a MONaaaHus Ha Hero PacTeopa.

Takum 06pa3om, aBTOMATUYECKM NOAJEPXKMBAETCS BakyyM B CHC-
TEME.
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this system is that it acts before the level of the solution
has passed the critical point, as for example it happens
with level electrodes.

Low temperature heat exchanger of plate type where
the heat exchange takes place between the weak cold
solution coming from the absorber and going to the
LTG and the hot sprayed solution coming from the
floating valve and going to the absorber. The plates are
provided with circular dimples that increase surface
area to enhance heat transfer as well as the path for
the solution flow. The plates are of cold roll cold
annealed (CRCA) sheets with 0,8 mm thick.

High temperature heat exchanger whose construction
and material of construction are similar to those of the
low temperature heat exchanger. Here the heat ex-
change takes place between the medium solution
coming from the low temperature generator and going
fo the high temperature one and the strong solution
coming from this one and going to the floating valve.
Drain heat exchanger, tube in tube carbon steel type.
It is provided to take advantage of the high tempera-
ture condensed refrigerant going to the condenser.
This hot refrigerant is used to preheat the weak solu-
tion before it goes to the LTHE. This increases the
temperature of the dilute solution by about 4°C, thus
enhancing optimum utilization of energy and increas-
ing the COP.

Refrigerant float valve located between the LTG and
the drain heat exchanger. The purpose of this is to
ensure that no refrigerant vapors enter the drain heat
exchanger thereby preventing any reduction in the
heat transfer coefficient.

Purge assembly, which is able to continuously and
automatically remove non condensable gases from
the inside of the machine, storing them into the storage
tank. This one is divided in two parts: a first chamber
where gases coming from the inside of the machine
enter, and a second chamber that is the real storage
tank. A small pipe connected to the solution pump
discharge sends a small quantity of solution in the first
chamber. The discharge of this liquid is pinched to
create a jet effect. Due to this jet effect the area
surrounding the pipe connection has negative pres-
sure. Since this chamber is connected to the main shell
of the machine, gases are sucked from the machine
inside and sent to the purge device. Once gases are
inside, they are taken to the bottom of the chamber by
the solution spray, they go through a liquid trap to be
separated by the solution and at the end they are
stored in the storage tank.

On the top of the storage tank is located a palladium
cell, connected to an electric heater. The inside walls
of this cell are made with palladium. Main device of this
material is that at high temperatures it becomes po-
rous to hydrogen. When heater is switched on, palla-
dium tubes get heated and hydrogen (most of non
condensable gases inside the machine are hydrogen)
is evacuated from the cell directly into the atmosphere.
On the line connecting the liquid trap with the storage
tank is located a diverting valve that is closed during
maintenance of the cell or during transport to avoid
damages due to a solution infiltration in the cell.

In this way vacuum inside the machine is automatically
maintained.

To evacuate all other gases different from hydrogen
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[ns yoaneHus u3 cuCTeMbl HEKOHLEHCUPYIOLLMXCS ra3oB (KpoMe
BOAOPOLA) B XONOAMNILHON MalLMHE NPeLyCMOTPEH BaKyyMHBIA Ha-
COC C aneKTponpueoaoM. asbl AOMXHbI ObiTb yaaneHsl U3 Haka-
HakonuTens 4o Toro, Kak AasneHve B 6ake nogHumetca o 6,7 kla.
Bnok yoaneHns HEKOHAEHCUPYIOLLMXCS Fa30B OCHALLEH KianaHoM
[19 MPENOTBPALLIEHIS MONaAaHUs BO3AyXa B CUCTEMY B Clyyae nepe-
60€eB 3NeKTPONMTaHNS BO Bpems paboTbl BaKYyMHOrO HAcoca.

o [Ing nepekaqku xnagareHTa 1 abcopOeHTa NPUMEHSIOTCS repMeTIy-

from the storage tank, an electrical motor driven vacuum
pump is provided on every machine. The storage tank
has to be evacuated before the internal pressure raises
above 6,7 kPa. The purge device is provided with a valve
to avoid air entering the machine in case of power failure
during pump operation.

A - OnekTpoHarpeBsaresnb

B - MannagueBblii aneMeHT

C - 3xekTop

D - Otmenutens xugkoctu

E - lazoBbinyckHol Tpyb6onposos,
F - A6copbep

G - Hacoc abcopbeHTa

H — ®unbtp

Electric heater
Palladium cell
Ejector

Liquid trap
Purge duct
Absorber
Solution pump
Filter

IOTMTMTUOT>™

Hble CaMOCMa3bIBAOLLMECS HACOCHI, NOJHOCTBIO, BKIKOHAs ANeKTPO-
MOHTaX, cobpaHHble Ha 3aBofe-n3rotouTene. Ha Bcex Hacocax
MMEETCS CUCTEMA KOHTPONS COCTOSHWSI MOALUMMHMKOB. INEKTPo-
[iBUraTen HacoCoB OCHaLLEHb! YCTPOMCTBAMM TOKOBOW 3aluuThl. Ha
JMHUSIX BCAChIBAHUS M HArHETAHUS HACOCOB YCTaHOBNEHbI 3aMOpHbIE
KnanaHbl, NO3BOASIOLME AEMOHTUPOBATL HACOCH! NPV MPOBEAEHUN
pemoHTa 1 TexobCnyxuBaHns 6e3 HapyLLEHS BakyyMa B CUCTEME.

o CoeyHuTeNbHbIE TPYOONPOBOALI. CeKumM XONoANNbHOM MalUUHBI
COEHEHbl Mexay COO0V CTanbHBIMK LIENbHOTAHYTLIMYU TPYOaMu
COOTBETCTBYIOLLYX ANAMETPOB. TPyBONPOBOALI MMEIOT CBAPHBLIE CO-
eVMHeHVs 1 060pYa0BaHsl HeoOX0mMMON apMaTypoit. KayecTBeHHO
cBapeHHble TpyOonpoBoabl, coeavHsiolme abcopbep U KOHAEHCa-
TOP, SIBNSIOTCS CTaHAAPTHON OCOOEHHOCTLIO KOHCTPYKLMM AAHHbIX
MaLLH.

e XonopunbHasi MallvHa 060OpYyLOBaHA aBTOMATUYECKON CUCTEMON
3aLUNTBI OT KpUCTaNM3aLmn. KOHTPONNEp MaLlnHbl NOCTOSHHO pac-
CUMTLIBAET HaKTUHECKYIO KOHLIEHTPALII0 PACTBOPA U CPABHUBAET €€
C PacyeTHbIM KPUTMYECKMM 3HaueHneM. Ecam Temneparypa B BT
MPEBLILLAET PACCUUTAHHOE KOHTPOMIEPOM KPUTWUHECKOE 3HAYeHue,
MOLLHOCTb FOPENKV HAYMHAET YMEHbLIATLCA HA S % B MUHYTY (Mn
MPOMCXOMNT NEPEKITIOYEHNE C PEXMMA «CUITBHOE MTaMsi» Ha PEXUM
«cnaboe nnams») 0 Tex nop, noka Temnepartypa B BT He HopManu-
3yetcs. [peaycMoTpeHb! Takke Apyrue CPeacTsa 3aLumThl, OCTaHaB-
NVBAIOLLME MALLUHY B Cy4ae OMacHOCTW Kpuctanausauuu. Ecam
KpUCTaNAM3aums BCE Xe MPOUCXOANT, OHA HAYMHAETCS B KOHLIEHTPM-
POBaHHOM PacTBOPE Ha BbIXOAE W3 TeNN00OMEHHUKA, e KOHLEHT-
pauus camas BbICOKasi, @ TeMnepaTypa — camas HU3Kasl.
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e Refrigerant and solution pumps, canned, self lubricating,

factory mounted and wired. All the pumps are provided
with TRG bearing monitoring system for monitoring the
consumption of the bearings. The canned motor pumps
are provided with both over-current and high tempera-
ture protection safeties to prevent the motors from burn-
out. The pumps are also provided with isolating valves at
their suction and discharge ends to ease their removal for
maintenance without breaking the vacuum inside the
chiller.

Crossover piping: the various sections are intercon-
nected by suitably sized seamless steel piping. All the
piping is of welded construction complete with necessary
valves andfittings. The absorberto the condenser crosso-
ver piping suitably welded is a standard feature of all the
machines.

Auto-decrystallization line, protecting the machine from
crystallization during operation. Machine PLC is pro-
vided with a software that continuously calculate the critic
value of HTG temperature above which the machine will
be in potential crystallization conditions and compare the
calculated value with the actual measured one. If this one
exceeds the critic value, the PLC reduces burner firing of
5% every minute (or it switches burner from high flame to
low flame in case of Hi-Low burner), until HTG tempera-
ture goes below the critic value. Further to this there are
lot of safeties that stop the machine whenever critical
conditions leading to crystallization are detected. Any-
way, if crystallization will occur, it should start inside the
sprayed solution at the outlet of low temperature heat
exchanger, where the concentration is higher and the
temperature is lower. Here crystallization would cause
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KpucTannusaums MOXeT NPUBECTM K YACTUYHOI 3aKyropKe JIMHIAK,
4YTO MOBNEYET CHIXKEHWE NOMa4M KOHLEHTPUPOBAHHOTO PacTBopa 13
reHeparopa.

[ns 3almTLI OT KPUCTANNM3ALMM B CUCTEME NPEeayCMOTPEHA INHIS
nepennea abcopbeHTa, BrinoaHeHHas B Biae U-06pa3Hoit 06B0aHON
TpyObl, COEOMHSIOLLIEI reHepaTop ¢ abcopOepoM, MUHYs Tennoob-
MEHHVK. B cryyae 3akynopku ypoBeHb KOHLIEHTPUPOBAHHOMO pa-
CTBOPA B reHepaTope NOBbILLIAETCA, U PACTBOP HAYMHAET NepeTekaTh
no obsoaHoit Tpybe B abcopbep. Mepenus ropsyero KOHLEHTPMPO-
BaHHOrO pacTBOpa U3 reHepatopa B abcopOep Bbi3biBaeT pasorpes
cnaboro pacTeopa B abcopbepe. MpoTekas yepes TenN00OMEHHNK,
MOAOrPETLIiA CNadblii PACTBOP MOBLILLIAET TEMMEPATYPY KOHLIEHTPM-
POBAHHOrO PacTBOpa. Brarogapst 3TOMy KPUCTaNbl PACTBOPSIOTCS,
1 BOCCTaHaBNMBAETCS HOPMabHOe TeyeHne pacteopa LiBr yepes
TEnNo0OMEHHYK.

3awmTa oT HI13KOW TEMNEepaTypbl OXIaXAAoOLLE Bogbl. KoHaeHca-
TOP COEAVHSIOT C ucrapuTenem Tpu nnHuA. Jinius 1 Henocpen-

partial blockage of this line that would reduce the outflow
of concentrated solution from the low temperature gen-
erator. For the automatic decrystallization an U-tube is
provided connecting the generator to the absorber, by-
passing the heat exchanger. The accumulation of the
concentrated solution in the generator causes the solu-
tion level to rise. The overflow of hot concentrated
solution from the generator to the absorber warms up the
weak solution. This heated weak solution warms up the
crystallized solution on the opposite side of the low
temperature heat exchanger. Thus the crystals melt
enabling the normal flow of LiBr solution through the heat
exchanger.

A - Hwn3koTeEMNepaTypHbI reHepaTop

B - KoHpgeHcaTop

C- A6copbep

D - JluHns nepenuea abcopbeHTa

E- Hacoc abcopbeHTta

F - HuskoTeMnepaTtypHbIi1 TeNI00O6MeHHUK pPacTBOPOB
G- BeposiTHas 30Ha Hauyana kpuctanmsaumm

Low temperature generator
Condenser

Absorber

Overflow line

Solution pump

Low temperature heat exchanger
Possible crystallization starting point

OTMTMTOW>

CTBEHHO COEAMHSAIET KOHAEHCATOp C ucnapurenem. o aTon nuHum
KOHOEHCAT X/lafiareHTa NoCTynaeT U3 KOHAEHCATopa B UCMapuUTeNb
MW HopMasbHOM PaboTe X0NoaMNbHOM MallMHbl. Ha nuHim 2 ycTa-
HOBJIEH 3NEKTPOMArHUTHBIA KanaH, a ee BXOf, PacroNOXEH HUKE
BX0Aa mHM 1. Ha AMHMM 3 Takke YCTAHOBMEH 3MEKTPOMArHWTHbIiA
KnanaH, a BX0Z, PacroNOXeH HKe BXOAa MHUM 2. QNeKTpOMarHnT-
Hble KnanaHbl HOPMaIbHO 3aKPbIThI. Takum 06pasom, Mpn HopMab-
HOI paboTe XONOAMIBHON MalLMHBI B KOHAEHCATOPE MMEETCS 3anac
XUIKOrO XnajareHta.

B HopmanbHoM pexxviMe cnabblii pacTBOp BbIXOAMUT 13 abcopbepa ¢
Temnepatypoit 39 °C. lMpu NOHWMXEHUM TeMMepaTypbl OXTaxaalo-
L Boapl Ha Bxoae B abcopbep Temnepatypa cnaboro pacteopa
noHuxaeTcs. Korga Temneparypa cnaboro pacTopa OmyckaeTcs
HIXe 3a4aHHOT0 MUHUMANIBHOTO 3HAYEHUS!, 3NEKTPOMArHUTHALIN
KnanaH Ha NMHUM 2 aBTOMATUHECKM OTKPBIBAETCS, 1 B UCMApUTEND
Ha4MHaeT nocTynatb Bonbluee KOMMYECTBO XnazareHTa. M3bbiTok
XnafareHTa nepetekaet u3 ucraputens B abcopbep, ele 6onee
pa3basnss cnabblii PacTBOP. TEM CaMbIM CHUXAETCS BEPOSTHOCTb
KpucTannnsaumm.

YCTPOICTBA OPOLLEHUS PACTBOPOM U XN1afareHTOM (BMpbICK XNOKO-
CTel NpekpaLLiaeTcs Npy 0CTaHOBE HAacoCoB abcopbeHTa unm xnana-
reHTa). YCTPONCTBO OPOLLIEHUS COCTOWT 3 OPOCUTENbHBIX KONMIEKTO-
POB (HVXHETO 11 BEPXHETO) M OPOCUTENbHBIX TRYD, N3rOTOBNEHHBIX 13
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Special protection against low cooling water tempera-
tures. There are two lines, connecting condenser and
evaporator. The Line 1 comes directly to the condenser.
For normal operation, the condensed refrigerant passes
through this line and enters the evaporator. The second
line, Line 2, starts at a lower level from the condenser and
a magnetic solenoid valve is provided in this line. Default
position of this valve is closed. Thus there is a storage of
some amount of refrigerant in the condenser during the
normal operation of the machine.

Normally, the dilute solution leaves the absorber at
around 39°C. When the temperature of the cooling water
entering into the absorber goes down, the dilute solution
temperature also goes down. When this dilute solution
temperature reaches the set minimum level, the mag-
netic solenoid valve in the Line 2 gets opened automati-
cally, thus allowing more refrigerant to enter the evapo-
rator. This extra refrigerant overflows to the absorber
making the dilute solution more diluted and thereby it
prevents the starting of the crystallization.

Solution and refrigerant spray assembly capable to stop
liquid spray as soon as the refrigerant or the solution
pumps stop. Each spray assembly consists of spray
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HepXxasetoLLeit cTanu. XXnakuin xnagareHT 1 pacTeop NOCTYNaloT B
COOTBETCTBYIOLLE OPOCUTENLHBIE TPYObI 1 BLIXOAST HAPYXY Yepes
MenKkue OTBEPCTUS, MPOCBEPNEHHBIE CBEPXY MO BCEV ANMHE TPYO.
BepxHuid KONNEKTOP, PacnoNOXEHHBIA HEMOCPEACTBEHHO Haf Opo-
cuTenbHbIMK TpyBamm, obecrednBaeT paBHOMEPHOe Pa3dpbI3riiBa-
HWe XUIOKOCTU NO AnuHe TPyO. /3 HWXHEro konnektopa XUoKuii
xnagareHT unu pacTeop LiBr nepenveaetcs Ha myyky TpyO ucnapure-
NS UK, COOTBETCTBEHHO, abcopbepa, obecneynsas 1x paBHOMEp-
Hoe opolueHme. OpoLLeHWe NPEKPALLAETCS HEMEAIEHHO nocne oc-
TaHOBa Hacoca abcopbeHTa MK xnagareHTa. 1o no3sonseT u3be-
XaTb JabHELLIEro MOHWKEHWS TEMNepaTypbl XaaareHTa v 3aMopa-
XUBAHUS CUCTEMBI.

HenpepbiBHOE NMNABHOE PEryNMPOBaHWE XONOAOMPOU3BOAUTENLHO-
ctn ot 10 go 100 % no Temnepatype OXnaxaaemoi BOAb! Ha BLIXOAE
113 XON0AUNBHON MaLUMHbI. Pacxop, OXnaxaaemoi BOAbl YEPEs XoNo-
JUNbHYI0 MALLMHY MOLAEPXMBAETCS NOCTOSHHBIM, MO3TOMY XONOLO0-
MPOV3BOAMUTENBHOCTL NMPOMOPLMOHANBEHA PA3HOCTH TEMMEpPaTYp OX-
NaXIaeMOi BOZbI HA BXOAE U Ha BbIXOAE.

KonebaHusi Harpy3ku BbI3bIBAIOT MOBLILLIEHNE WAN MOHKEHUE TEM-
nepaTypbl OXTaXaaeMOo BOMbI Ha BXOLE, @, CNefoBateNsHo, U Ha
BbIXOAE W3 XONOAMABHOM MaLMHbI. TporpaMMUPYeMbIi NOrUYeCcKmiA
KOHTPON/IEP MPUHUMAET CUrHAN OT AATYMKa BbIXOAHOM TEMMepaTypbl
oxnaxgaemoii Boapl. Curdan noctynaeT Ha R/l npeo6pasosartesib 1
3aTem Ha ropenky, PErynmpys ee MOLLHOCTb.

[ins namepeHns Temnepatypsl npumeHsieTcst aarumk PT-100. C no-
BbILLEHEM TEMMEPATYPLI €70 CONPOTUBIIEHUE BO3PACTAET, @ C MOHW-
XEHMEM — yObIBaEeT.

Bbibop pexumma OXNaxaeHUs UK Harpesa OCYLLECTBASETCS OTKPbI-
TUEM-3aKPLITUEM YITIOBOrO KianaHa.

[ns 3awuThl OT KOPPO3UM B PACTBOP L00ABNAETCH HETOKCUYHBIN
VHrMOMTOP. B 60/bLLMHCTBE aBCOPOLIMOHHBIX XONOAMNbHBIX MALLIUH
MEePBOro MOKONEHNS B KAYECTBE MHMMOUTOPOB MPUMEHSINCL HUT-
part unu xpomart nnuTis. Ho HUTpaT nuTYS Npu BLICOKOM TeMnepary-
pe CBA3bIBAET BOAY, @ XPOMAT NIUTUS TOKCKUYEH. B xonoamnbHbIx
matumHax Thermofrigo B kauecTBe MHIMOUTOPA KOPPO3WK UCTONb-
3yeTcs MONMOAAT AUTKS, KOTOPbI 0613LAET OTINYHBIMIA 3aALLMTHbI-
MU CBOMCTBAMM, HE CBA3LIBAET BOAY NP BLICOKO TEMMepaType v
He TOKCWYEH.

XonogunbHasi MalLMHa OCHallgHa pa3pblBHOM MeMBpaHoiA, pacro-
NOXEHHOIA Ha Kopryce reHeparopa. Ecnv faBnexve B reHepatope
noaHumMaetcs Boile 180 klMa, To MemBpaHa pa3pbiBaeTcs, 1 aasne-
HVe Majaer.

tubes and spray headers (lower header and upper header)
made out of stainless steel. The liquid refrigerant and the
LiBr solution enter into the respective spray tubes and
then come out from the small holes drilled at the top of
each spray tube along their lengths. Upper header is
provided just above the spray tubes to ensure that the
liquid refrigerant and the LiBr solution are sprayed across
all the length of the respective spray tube. From the lower
headers, the liquid refrigerant and the LiBr solution
overflow and fall uniformly over the respective tube
bundle (evaporator and absorber) along their length. The
spray arrangement is designed to ensure that the liquid
(liquid refrigerant/LiBr solution) stops falling on the heat
transfertubes (evaporator/absorber) immediately as soon
as the pumps are stopped (refrigerant/solution pumps).
In this way a further reduction in refrigerant temperature
is avoided and every chance of freezing is eliminated.

e Stepless and continuos capacity control from 10% to

100%, based on the chilled water outlet temperature.
The chilled water flow to the chiller is kept constant. So
the cooling capacity is proportional to the temperature
difference between inlet and outlet water temperature.
Load fluctuations reflect in increasing or decreasing of
the inlet chilled water temperature, and consequently in
the outlet one. A sensor on the chilled water outlet senses
the temperature change and gives a signal to the PLC.
The signal is then sent to a R/l converter and from here
to the burner that starts modulating its firing.
The temperature sensor is of metal type (PT-100) and it
responds properly on every temperature variation. The
resistance value increases owing to temperature rise
and decreases conversely.

e Easy switch over from cooling to heating mode. The
switch over can easily be made opening or closing an
angle valve, so that the the operation becomes quick and
easy.

e Not toxic corrosion inhibitor added to the solution to
minimize the possibility of any corrosion taking place in
the machine. A large number of first generation absorp-
tion machines used lithium nitrate or chromate as corro-
sion inhibitor. But the nitrate desiccates at high tempera-
tures while the chromate is toxic. Thermofrigo machines
use lithium molybdate as corrosion inhibitor, since it has
excellent corrosion inhibitor properties, it doesn't desic-
cate at high temperatures and it is not toxic.

¢ Rupture disk in the shell side of the generator.

When the pressur inside the generator raises above 180
kPa, the disk bursts open releasing the pressure inside.

OKPACKA PAINTING DETAILS AND SPECIFICA-

XonoaunbHble MaLUMHbI MOKPLITHI MONUYPETAHOBON Kpackow. Mepeg, TIONS

OKPACKO MOBEPXHOCTU OMLLAIOTCA 11 BICYLLIMBAIOTCS. Machines are painted with poliurethanic based paintings.

Before the painting process, the machines are cleaned and
dried.
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YCTPOUCTBA YMNMPABJIEHUA U 3ALLUUTDI
OCHOBHbIE OCOBEHHOCTHU

AGCOpOBLMOHHBIE X0N0AUbHbIE MaLHB! Thermofrigo ocHalLeHbl cucTemMoit
yYNpaBeHMs Ha OCHOBE NMPOrPaMMMPYEMOro JIOTMHECKOr0 MPOLLECCOpPa, Bbl-
NOJHEHHOM NO HOBEALLIMM TexHonorvam. Cuctema ynpasneHus obecneun-
BaeT 630MacHY0 1 3KOHOMIYHYIO SKCMyaTauuio, Aenast NPOAYKLIVI BbICO-
K03 HEKTUBHOMN, HaLeXHOV 1 YA0BHON B yNpaBneHum.

YCTpoiicTBa ynpaBeHns pasmeLLEHbl B MPOYHOM MblIEBNArOHENPOHNLIAE-
MOM KOpMyCe CO CTENeHbI0 3awmThl IP42, M3roTOBNEHHOM U3 IMCTOBOMO
MeTana n YCTaHOBNIEHHOM Ha XONOAWALHON MalLvHe. TMaHenb ynpasne-
HIS BKItOYAET B Ce0si CNedyioLLve KOMMOHEHTbI 1 BbIMOMHSET CleaytoLLme
dyHKUMN,

BBOAHON aBTOMATMYECKWIA BLIKIOYATEND 15 3ALUMTbI ANEKTPUYECKNX
Lenen.

KnemmHas konogka Ans noAKMIOYEHNS CUNOBbIX WM YNPaBASIOWMX Le-
nen.

[TporpaMMupyembIin NTOTUHECKWUA MUKPONPOLLECCOPHBIA KOHTpOMNEP,
KOTOpbIn 06eCneYnBaeT 3alaHHY0 NOTMKY BbIMONHEHUS OnepaLuii, 3a-
LTy 060PYA0BAHMS 1 PETYAMPOBAHNE XONI0A0NPOM3BOAUTENLHOCTY MO
M A-3akoHy.

® 4-x CTPOYHbIN (20 CMMBONOB B K&XKLON CTPOKE) rpadmyeckuii ancrnei.

Pa3zBs3biBaioLLymin TpaHCGOPMATOP NUTAHUS Lienei ynpaseHns ¢ aBTo-

MaTUYECKMM BbIKIIIOYATENEM.

ABTOMATMYECKIE BLIKNIOYATENM, Pa3beMbl U Pene MakCUMANLHOMO Toka

L7191 KXAOr0 SNeKTPOABUraTens Hacoca.

B3aumHas 61ok1poBKa Mpu OTKIIOHEHN HACOCOB OXMIXOAEMON W OX-

NaxaaroLLelt Boabl.

VI3ameperne 1 niaykaums Temneparypbi:

- BbIXOAHOV TEMMNEPATYPbl OXNKAAEMOV BOABI,

- BXO[HO TEMMepaTypbl OXNXOaeMO BOAb,

- Temnepatypbl B BbICOKOTEMNEPATYPHOM reHepaTope,

- TEMnepaTypsl B bIMOBOI Tpybe,

- Temneparypbl NapoB XNafareHTa B BbICOKOTEMNEPATYPHOM reHepa-
TOpE,

- TemnepaTypbl KOHLEHTPUPOBAHHOTO PacTBOPA,

- Temnepatypsbl cnaboro pacTeopa.

3awmTa 0T 3aMOpaxMBaH1s (BCTPOEHHOE B KOHTPOAIEP YCTPOVICTBO Cur-

HaM3aLyM O 3aMOPaXMBaHUM, Pene 3alumThl 0T 3aMOPaXMBaHIS, pene

G10KMPOBKY HACOCA XNAJAreHTa no HI3KOM TeMNepaType, Pene pacxoaa v

anddepeHumanbHoe pene AaBNEHUS OXNAXAAEMON BOAbI).

3aLuyiTa OT KprUCTaNM3aLMK (pene HU3KOI BXOLHON TeMMepaTypbl oXiiax-

JAl0LLE BOApI, 3aLLMTa OT BbICOKOM TEMNEPATYPbI 1 BLICOKOTO AABAEHNS

B reHepaTope, 3alLyTa OT BbICOKO TeMMepaTypbl B AbIMOBOM TpyOe, anek-

TPOMArHUTHbIE KanaHbl Ha IMHK XNafareHTa, MAKPONPOLIECCOpHas Cut-

CTEMa PEerynMpoBaHns KOHLEHTPaLMM pacTBopa).

ABapuiiHas curHanuaauus NoOCPEeACTBOM 3yMMEpa 1 MHAMKALWM CO00-

LLIEHWIA HA MaHeny ynpaBneHus.

Peructpaums paboumx napameTpoB 3a NOCNEeaHNe 7 CYTOK C MHTEpBa-

noM 1 4ac, a Takxke LIECTV NOCNEAHUX aBapUIHBIX CUrHANOB s obner-

YEHWS AMArHOCTUKL M aHanmaa paboThl B aBAPUIAHBIX CUTYaLMSIX.

HacTpoiika 4acToThl peructpauym paboumx napameTpoB M YBENUYEHUS

4aCTOThI pervcTpauuy nocne cpabarbiBaHNs aBAPUIAHON CUTHANM3ALMN.

Bo3MOXHOCTbL OTOBPAXEHUS Ha AUCTINEE UM PACTIEYaTKM BCEX 3aperu-

CTPUPOBaHHBIX PaBoynx MapameTpPOB 1 aBAPUIAHBLIX CUTHANOB (MPUHTED

B KOMMNEKT NOCTaBKW HE BXOAWT).

MHavkaums paboyero COCTOSHUS XONOAMUBHOM MaLLMHBI.

[JucTaHuMoHHoe 0TOBPaXeHVEe NapameTpoB 1 yrpasneHre paboToii Xo-

JIOAMNBHON MaLLMHbBI NPY NOMOLLW MOACOEAMHEHHOTO UHTEpdENCa.

[VCTaHUMOHHOE 3aJaH1e TeMNepaTypbl OXNAXAAEMON BOLbI MPKM NOMO-

LM BHELLIHErO 3neKTpryeckoro curHana (4 - 20 MAwn 0 - 10 B noctosH-

HOrO TOKa, AONONHUTENLHAS BYHKUMS).

Bo3amoxHoCTb €BSI3M ¢ cuctemamu ynpasnenns BAS/BMS/DCS no npo-

Tokony PPI, COBMECTUMOMY C BEAOMbIMU YAANEHHBIM TEPMUHAIAMM

ns wnHel Modbus.

B03MOXHOCTbL MOLKIIOUEHNS MOLEMA.
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CONTROLS AND SAFETIES

GENERAL FEATURES

Thermofrigo absorption chillers come with Programmable

Logic Controller (PLC) control panels, provided with the

most advanced technological features to grantee safe and

economic operation, in order to make these products highly
efficient, reliable and user friendly.

The control equipment is enclosed in a rugged dust and drip

proof sheet metal casing mounted on the chiller with IP42

protection factor. The control panel consists of the follow-
ing:

e Main circuit breaker for safety against electrical hazards.

e Terminal blocks for control and power connections.

e Microprocessor based PLC for operational logic and
sequence, safety and capacity control through PID algo-
rithm.

e 4 lines with 20 characters each graphic display.

e Ultra isolation control transformer with MCB protection
for control circuit.

e |ndividual MCBs, contactors and thermal overcurrent
relays for all pumps motors.

e Interlocks for the chilled and the cooling water pumps.

e Temperature sensors and display for the following:

- Chilled water inlet and outlet.
- Cooling water inlet and outlet.
- High temperature generator.
- Stack.

- Refrigerant vapors in HTG.

- Dilute solution.

e Antifreeze protection safeties (PLC inbuilt antifreeze
alarm, antifreeze thermostat, low temperature cutout for
refrigerant pump (L-cut), flow switch and D.P. switch for
chilled water).

e Crystallization prevention safeties (low cooling water
inlet temperature cutout, high temperature control for
generator and stack, high pressure control for generator,
refrigerant solenoid valve, solution concentration con-
trol).

e Alarm state annunciation through an audio signal and
appropriate messages display on the operator interface
terminal.

e Last week data logging facility at a sampling time of one
hour intervals and last six alarms logging facility are
provided for better understanding of the behavior of the
unit during alarm conditions and for easy diagnosis.

e Possibility to modify the data logging frequency time and
make it faster after that an alarm is activated.

e Possibility to display on the operator interface or print all
the logged data and the alarms (the printer is not includ-
ed).

e Machine and safeties status indication on the display.

e Remote chiller status readout and operation control
through hardwired interface.

* Remote chilled water temperature setpointfacility through
4 to 20mA or 0 to 10 VDC external signal (optional).

e Possibility to connect to the client BAS/BMS/DCS sys-
tems with PPl communication protocol, compatible with
Modbus RTU slave.

e Possibility of modem connectivity.
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®YHKLMU CUCTEMbI YNIPABJIEHUSA U CAMOAUATHOCTUKU

CucTemMa ynpaBneHnst BLINOMHSET CleayioLume GyHKumm:

o [INCTaHLMOHHOE N MECTHOE YNpaBneHWe NOCNenOBaTeNbHOCTbIO
onepaunin X0N0ANNbHON MaLLMHLI.

e [IV-perynmpoBaHne BbIXOAHOW TEMMepaTypbl OXNaXAEHHOW BOAbI
NOCPEACTBOM M3MeHeHus pacxofa Tonnmea. Cructema obecneunsa-
€T NoAepXaHye TEMNEPaTypbl OXTAXAEHHON BOAL! B 3aAaHHOM Au-
anasoHe, MNaBHO M3MEHSIS PACXO/, FOPsyElt BOAbI C MOMOLLbIO Knana-
Ha. Mpy 3TOM XONOAONPOM3BOANTENBHOCTL PErYANPYETCS B npene-
nax ot 10 go 100 % HoMMHaNLHOrO 3HaueHs. Temneparypa 3agaeTcs
npy NOMOLWYM Knasmatypel. MyHMManbHOE 3aaBaeMoe 3Ha4eHne
TeMnepaTypbl OXNNaxaAeHHO Boabl cocTaensieT 5 °C.

e OToGpaxeHne 1 perncTpaLmus napameTpoB paboThl XONOAMIBHOM
MaLLIMHbI: BCE M3MEPSIEMbIE TEMMNEPATYPbI, MOLLHOCTbL FOPENKU B %
0T MaKcumarnbHo, Bpems paboTbl, KONMYECTBO OCTAHOBOB MalL-
Hbl 1 T.0.

® Hnvkaups paboyero COCTOSHUS XONOAMNBHON MALLIMHBI CO 3BYKO-
BOW W BM3YaslbHOW aBapUiAHOM CUrHaM3aumen.

o [1n51 3aLUMTBI OT YaCTbIX MYCKOB XONOAMALHON MaLLIMHBI M3-3a koneba-
HWIA pacxoda OXNaxaaeMoii BOAbl MPedyCMOTpeHa 3 CekyHaHas 3a-
Jepxka cpabatbiBaHns AnddepeHLMansHoOro pene AaBneHus.

e Bo3Bpar K HAaCTPOKkamM No YMOYaHMIO.

GYHKUWU 3ALLUTHI

Cuctema ynpaeneHus 06ecneymBaeT cneayrolme GyHKLAN 3aluThl:
® 3aluMTa OT 3aMOPaXVBAHMS;

® 3alTa OT KPUCTANIN3ALNN;

® 3aluMTa ANEKTPOABUraTeneit.

3awura oT 3aMopaXuBaHUS

[Ins npenoTBpaLLEeHns 3aMOPaxMBaHUs OXNaxaaeMoi Boabl B Tpybax

VcnapuTenst Npy HapyLLeHUA HopMasbHbIX YCOBMIA PaBoTbl XON0MANIb-

HOI MaLLVHBI NPEMYCMOTPEHbI CreaytoLLye GYHKLMK:

® BLIK/IOYEHME HAcOCa XNafareHTa npy YMeHbLUeHUM TemnepaTtypbl
OXNXEHHOW BObI HUXE 3aaHHOTO 3HAYEHUS;

® BCTPOEHHAs 3alluTa OT 3aMOPaXKMBAHMS;

® TepMopene 3alnThl OT 3aMOPaKMBAHNS,

e aBTOMaTI4eckas 65I0KMPOBKA HACOCOB OXNaXAaeMOii 1 OXNaxXAak0-
LLieit Bofbl B Cy4ae OCTAHOBA XONOAMBHON MaLLWHBI;

® perie pacxofa OxNnaxaaeMoii Bogpl;

e nuddepeHumanbHoe pene AaBNeHNS OXIaxXaaeMon BOAbI.

3awura oT KpucTanausaumm

Ecan KOHUEHTPUPOBaHHLIA PaCcTBOP, NOCTYNAIOLLMA N3 NONIABKOBOrO

perynsitopa B abcopOep, CANLIKOM OXNaX[aeH, OH KpUCTaNIn3yeTcs B

TENNo0BMEHHWKE PACTBOPOB, HAPYLLAs HopMaUbHY0 PaboTy Xonoaub-

HOW MaLLMHbl. KpncTanimaaums MOXeT ObiTb Bbi3BaHA KakK CIMLIKOM

BbICOKOV (L1191 JaHHOV TemnepaTypbl) KOHLEHTPpaLWel abcopOeHTa, Tak

1 CAMLUKOM HI3KOM (AN1s AAHHOM KOHLIEHTPALMK) TeMnepaTypoii. B xo-

NOAMABHON MaLLMHE NPeayCMOTPEHbI cneayioLme GOYHKLAW 3aLuThl OT

KpucTanmaaumm:

® PerynnpoBaHne MOLLHOCTW ropenku no Temnepartype B BTI. Ecin
Temnepartypa B BT NpeBblLLaeT pacCuMTaHHOE KOHTPONEPOM KpK-
TUYECKOE 3HAYEHMUE, MOLLHOCTb FOPENKM HAYMHAET YMEHBLIATLCA Ha
5 % B MUHYTY (M NPOUCXOAUT NEPEKIIOYEHNE C PEXMMA «CUIbHOE
nnams» Ha PexmM «cnaboe nnams») 1O Tex nop, Noka Temneparypa B
BTl He HopmanmayeTcs.

® OCTAHOB MaLLVHbI NP NOBLILUEHWM TemnepaTypel B BTT;

® OCTaHOB MALLMHbI MPU NOHWKEHWUN BXOLHO TEMNEPATYPbI 0X1axaa-
10LLiei BOB!.

Sawura anekTpoasurarenem

e Hacocbl abcopbeHTa v xnaaareHTa 1 BakyyMHbIA HACOC OCHALLIEHb
pene 3allTsl OT Neperpyski.
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CONTROL AND SELF DIAGNOSTIC FUNCTIONS

Control panel has the following functions:

e Remote and local access for sequential operation of the
chiller.

e Fuel consumption control by a tight control of chilled

water outlet temperature accomplished by microproces-
sor PID algorithm.
This algorithm allows the machine to keep the chilled
water temperature fluctuations within the set values by
continuously modulating the burner firing and allowing to
partialize the load from 10% to 100% of the nominal
value. Keypad variation of the set point is possible to get
a minimum of 5°C outlet chilled water temperature.

e Data acquisition and logging of all the temperatures,
percentage of burner firing, machine running hours, etc.

e Status indication with audio visual alarm for malfunction.

* Nuisance trip prevention anti chattering timer delays
tripping of the chilled water flow switch or the differential
pressure switch by 3 seconds, in order to avoid danger-
ous starts and stops of the machine due to fluctuations in
chilled water flow.

e Chilled water reset.

SAFETY FUNCTIONS

Machine safety functions protect it from abnormal working
conditions. The different safety functions are as follows:
e Antifreeze protection

e Crystallization protection

e Motors protection

Antifreeze protection

In order to prevent the chilled water freezing in the evapo-

rator tubes, the following functions stop the machine if an

abnormal conditions leading to ice formation appear:

e L-cut function to stop the refrigerant pump if the chilled
water outlet temperature drops below the set-point.

e Internal antifreeze.

¢ Antifreeze thermostat.

e Chilled water pump interlock to automatically stop cool-
ing and chilled water pumps in case the machine trips.

 Chilled water flow switch.

e Chilled water D.P. switch.

Crystallization prevention
If the sprayed solution returning to the absorber from the
float valve is excessively cooled, it starts crystallizing in the
low temperature heat exchanger and the operation of the
machine is affected. The crystallization occurs either when
the concentration of the solution (for a particular tempera-
ture) goes too high or its temperature (for a particular
concentration) goes too low. The following safety functions
prevent the machine from crystallizing:

e Burner control based on HTG temperature. When the
HTG temperature exceeds the critical value calculated
by the PLC, the burner firing is reduced by 5% every
minute (or the burner is switched from high flame to low
flame, in case of High-Low burner) until the HTG temper-
ature becomes normal.

e Machine safety trip for HTG high temperature.

e Machine safety trip for low cooling water inlet tempera-
ture safety.

Motor protection safeties
e Overload relays for refrigerant, solution and vacuum
pumps.
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e 3almTa 0T KOPOTKOTO 3aMbIKaHUS.
B uensx HacocoB abcopOeHTa W XnafareHTa, a Takke BakyyMHOro
Hacoca, npeayCcMOTPEHbI aBTOMAaTU4YECKUE BbIKIKOYATENN.

OTOBPAXXEHWE MHOOPMALIUM HA OUCNJIEE

WHdopmaums o paboTe XonoauLHON MallMHbI BHIBOAUTCS HA AUCTEN
Ha aHINACKOM $13bIKe C MPUMEHEHEM eAUHILL 3MEePeHUs cucteMsl CIA.
CraHoapTHBI nepeyeHb 0ToBpaxaemblx NapameTpoB:

Temneparypa OXIakIaeMoN BOAbI HA BXOLE;

Temneparypa OXIaxAaeMON BOAbI HA BbIXOLE;

Temneparypa OXnaxaatoLein Boabl Ha BXOAE;

Temneparypa OxaxaaloLLei BOabl Ha BLIXOAE;

Temneparypa B BbICOKOTEMMEPATYPHOM reHepaTope;

TeMneparypa cnaboro pacTeopa;

TEMMeparypa B AbIMOBOI TPYOE;

Temneparypa napos X1aaareHTa B BbICOKOTEMMEPATYPHOM FeHepaTope;
MOLLHOCTb Fopenkyi B % OT MakCUMasbHOW;

MPOAOMKATENBHOCTb PAbOTHI BAKYYMHOMO HAacoCa;
MPOAOMKATENBHOCTL PAOOTHI XONOAMNBHOM MALLIMHBI.

KomaHpbl cucteMbl ynpaesneHus

® BLi6Op AMCTaHUMOHHOTO/MECTHOMO PEXVIMA YNPABNEHUS XONOAMb-
HON MaLLVHOM.

® [1yCk/OCTaHOB XONOAMLHON MaLLUUHLI B PEXUME MECTHOO ynpas-
NEHNS.

® Bhibop aBTOMATMYECKOr0/Py4HOr0 PexuMa ynpaBneHns HaCoCoM
XnagareHra.

® Bk/toyeHme/BbIKIIOHEHNE HACOCA XN1aareHTa B PEX1ME Py4HOro yn-
pasneHus.

© BbiGop aBTOMATMYECKOr0/PYYHOr0 peXuma YnpasneHns anekTpo-
MarHUTHBIMU KNanaHamm Ha IMHWSIX X1aaareHTa.

® OneKTPOMArHUTHbIE KnanaHbl Ha MHUSX XNagareHTa OTKPbITh/3aK-
PbITh.

© Bknio4eHne/BLIKNIOYEHME BAKYYMHOIO Hacoca.

© BriGop aBTOMATU4ECKOro/PYYHOr0 PEXMMA YNPaBAEHUS FOPENKONA.

® KBUTMPOBaHVE aBapUIAHOrO CUrHana.

e COpoC aBapuitHOrO CurHana.

WUHpmnkaums pabo4ero cocTosHUS XONOAMNIbHON MaLUMHbI

® XonogunbHasi MalumHa BKIT/OTKI.

® JINCTAHLMOHHBI/MECTHBIA PEXUM YNPaBAEHUs XONOAUNBLHOA Ma-
LUMHOM.

o CpabartblBaHue pene pacxoaa OXNaxaaemoit Bofbl.

o CpabarbiaHie auddepeHumansHoro pene AaBneHist OXIaxaaemoi
BOAbI.

e CpabarbiaHue GIOKMPOBKM HAacOCa OXNaxaaeMoii Bofpl.

© HencnpaBHOCTb AaT4MKOB TEMMEPaTypbl.

e CpabarbiBaHie TEPMOPENE 3aLLuThI OXTaXIAEMON BOALI OT 3aMopa-
XUBaHS.

© 3anopHbIi KnanaH Ha IMHM OXNIAXAAIOLLEN BOALI OTKPLIT/3aKPbIT.

® Hacoc abcopbeHTa BK/OYEH,/BbIK/IOYEH/B aBAPUIAHOM COCTOSIHUM.

© ABTOMATWYECKWIA/PYYHOM PEXUM YMPABAEHWS HACOCOM XafareHTa.

® Hacoc xnaziareHTa BKIOYEH/BbIKIOYEH/B aBaPUIHOM COCTOSHUW.

© BakKyyMHbI HACOC BKJIHOYEH/BBIKITOYEH/B aBAPUIHOM COCTOSHUM.

e CpabarbiBaHue 3aLmThl Hacoca abcopOeHTa OT neperpysku.

e CpabatbiBaHue 3aLmThl HAcCOCa XNaziareHTa oT Neperpysku.

e CpabaTbiBaHne 3amThl OT BbICOKOI TEMNEPATYPLI B rEHEPATOPE.

e CpabaTbiBaHue 3aLuyThl OT BbICOKOW KOHLEHTPALWW pacTBOpa.

e CpabarbiBaHyie 3aLLuThl OT HI3KOM BXOAHOM TemMnepaTypbl oxiaxaia-
I0LLeI BOAbI.

o Llukn pa3baBneHns 3anyLleH/0CTaHOBNEH.

e CpabarbiaHiie pesie GnoKMPOBKM MO HU3KOI BLIXOAHON Temnepary-
pe OXTaKAAtoLLEl BOabI.

RC GROUP - 159.1.T.ABS.RuEn_02.03

e Short circuit protection

Miniature circuit breakers (MCBs) are provided in the
power circuits of the absorbent, the refrigerant and the
purge pumps.

INFORMATION DISPLAY

The operating information are provided on the display in
English language with Sl units. The standard information
provided are:

e Chilled water inlet temperature.

e Chilled water outlet temperature.

e Cooling water inlet temperature.

e Cooling water outlet temperature.

e HTG temperature.

e Dilute solution temperature.

e Stack temperature.

e Refrigerant vapors temperature in HTG.

e Burner firing (%).

e Purge pump operating hours.

e Numbers of machine working hours.

Functional commands

e Chiller remote/local mode.

e Chiller start/stop in local access.

* Refrigerant pump auto/manual mode.

* Refrigerant pump start/stop in manual mode.
e Solenoid refrigerant valve auto/manual mode.
e Solenoid refrigerant valve open/close.

e Purge pump start/stop.

e Burner auto/manual mode.

e Alarm acknowledge.

e Alarm reset.

Status display

e Chiller ON/OFF.

e Chiller local/remote mode.

e Chilled water flow switch healthy/trip.

e Chilled water D.P. switch healthy/trip.

e Chilled water interlock healthy/trip.

e Temperature sensors healthy/trip.

e Chilled water antifreeze thermostat healthy/trip.
e Cooling water shutoff valve open/close.

» Solution pump on/off/trip.

* Refrigerant pump auto/manual mode.

» Refrigerant pump on/off/trip.

e Purge pump on/off/trip.

e Solution pump overload trip.

e Refrigerant pump overload trip.

e Generator high temperature trip.

e Solution high concentration trip (annunciation).
e Low inlet cooling water temperature trip.

e Dilution cycle on/off.

e L-cut function healthy/trip.
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OPTIONAL

CNEUUANIbHBIE UCMOJIHEHUA U
AONOJIHUTEJIbHBIE NMPUHALJIEXXHOCTU

e OnepaTyBHbIA KOHTPOb COCTOSHS NOALLMIMHUKOB 3MEKTPOLBUraTE-
Nel repMEeTUYHbIX HACOCOB MPOU3BOAMUTCS NOCTOSHHBIM N3MEPEH!-
€M 3a30p0B B NOALUMMHMKAX METOLOM BMXpeBbIx TOKOB (TRG cucTe-
Ma, He NPUMEHUMA ANs ABUraTensl NOCTOSHHOMO TOKA, YCTaHOB/IEH-
Horo B Hacoce abcopbeHTa).

e B 3aBNCMMOCTW OT CBOMCTB BOAbI, MPUMEHSIEMOWA B XONOANLHON
YCTaHOBKeE, TPYObl abcopOepa 1 KoHAEHCaTopa MOryT ObITb U3roTOB-
NEHbI N3 CRIELYIOLIX MaTEPUaNOB:

- megHo-Hukenesbin cnnag 90/10;
- MegHo-Hukenesbiin cnnag 70/30;
- SS 316L;

- TUTaH.

e BonbLuoit rpadmyeckuii aucnneit ¢ paspetuernem 320 x 240 Touex,
no3BONAIOLLMIA 0TOBPaXaTh rpadukv U PaBoyMin LK XONOAMNBHOI
matmHel (TP170A).

e Cuctema aBTOMATUYECKOTO YAANEHUS! HEKOHAEHCUPYIOLLMXCS ra30B
06€CneynBaET BKIIOYEHIE BakyyMHOIO HACOCA U OTKPLITIE COOTBET-
CTBYIOLLWX KNAMNAHOB N5 YAANEHUS HEKOHAEHCUPYIOLLMXCS ra30B 13
Gaka-HakonMTens npu LOCTUXEHUM 3a1aHHOrO AaBneHus B Gake.

© HaHeceHne Tennousonsumm 1 ycTaHoBKa NaHenen ans unopasme-
po G.HEF.704 n Huxe.
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On line bearing monitoring for canned motor pumps that
lets the user know the health of the bearing at any given
instant by continuously measuring the bearing clearance
through eddy currents (TRG meter).

Special tube material for absorber and condenser tubes
based on the water quality circulating inside tubes.
Available materials are:

- Cupro-nickel 90:10

- Cupro-nickel 70:30

- SS 316L

- Titanium

Big size graphic display of 320 x 240 pixels that is able to
show graphs and machine working cycle (TP170A).
Non condensable gases storage tank auto purging de-
vice able to sense the pressure inside the tank and
consequently to operate the purge pump and to open the
required valves in order to evacuate the gases.
Paneling and insulation up to G.HEF.704 model.

RC GROUP - 159.1.T.ABS.RuEn_02.03



THERMOFRIGO - G.HEF

JIByNCTYneHYaTbIe a6copGuvoHHbIe XONOMIbHbIE MALLIMHbI C Fa30BbIM NOKOFIGBOM

Doutile effect ahsorption chillers gas fired
TEXHUYECKUE XAPAKTEPUCTUKU

TECHNICAL DATA

MOJEJ1b MODEL 352 422 528 634 704 845 1056 1232 1408 1584 1760 1936
X0N1040MPOU3BOANT. (1) COOLING CAPACITY (1) kBr 352 422 528 634 704 845 1056 1232 1408 1584 1760 1936
TENJIONPOV3BOANTENBLHOCTL (2) HEATING CAPACITY (2) kBt 321 385 468 580 644 774 967 1129 1290 1452 1612 1774
PEXWM OXNAXIOEHNA (1) COOLING (1)
Pacxop, oxnaxpaemoit Bofbl Chilled water flow M3y 59,9 72 90,1 108,3 120,4 1445 180,8 211,1 241,3 271,6 301,8 332
I'mapasnnyeckoe CONPOTUBNEHNE Pressure drops kMa 45 43 48 52 37 39 55 79 42 55 2 91
O6bem Boabl B Mcnaput. TennoobmeH. Heat exchanger water content n 110 130 150 180 200 230 310 340 380 410 460 490
MakcumansHoe aaeneHue (5) Max pressure (5) kMa 800 800 800 800 800 800 800 800 800 800 800 800
PEXW/M HAIPEBA (2) HEATING (2)
Pacxop, ropsiueii Bogbl Hot water flow m¥4 599 72 90,1 108,3 120,4 144,5 180,8 211,1 241,3 271,6 301,8 332
mapaenmMyeckoe CONpoTMBNEHNE Pressure drops kMa 45 43 48 52 37 39 55 79 42 55 72 91
O6bem Boabl B Mcnaput. TennoobmeH. Heat exchanger water content n 110 130 150 180 200 230 310 340 380 410 460 490
MakcumansHoe gaeneHue (5) Max pressure (5) kMa 800 800 800 800 800 800 800 800 800 800 800 800
Oxnaxpaarowas soaa (3) Cooling water (3)
Pacxop, Bozbl Water flow M4 99 119 149 179 199 239 299 349 399 449 499 549
mapaennyeckoe CONpoTMBNEHNE Pressure drops kMa 55 79 63 90 68 96 79 48 63 78 98 120
06bem Boabl B McnapuT. TennoobmeH. Heat exchanger water content n 270 310 360 420 450 530 1110 1230 1350 1470 1620 1740
MakcumansHoe aaenenue (5) Max pressure (5) kMa 800 800 800 800 800 800 800 800 800 8OO 800 800
ras (6) Gas (6)
MMoTp. TennoBas MOLLH.

B PEXVIME OXJTaXAEHNS Cooling consumption kBr 333 401 502 603 670 805 1007 1175 1343 1511 1680 1848
MoTp. TennoBasi MOLUH.

B PeXUME Harpesa Heating consumption kBr 380 458 555 688 765 919 1148 1340 1531 1722 1913 2105
HACOC HW3KOTEMMEPATYPHOIO  LOW TEMPERATURE
ABCOPBEHTA SOLUTION PUMP
MoTtpebnsiemas MOLLHOCTb Power input kBr 1,5 1,5 1,5 2,2 2,2 2,2 1,5 1,5 1,5 1,5 1,5 1,5
MoTpebnsemblit TOK Electric absorption A . 45 45 6 6 6 6 6 6 6 6 6
HACOC BbICOKOTEMIMEPATYPHOIO HIGH TEMPERATURE
ABCOPBEHTA SOLUTION PUMP
MoTtpebnsiemas MOLLHOCTb Power input kBr 0,75 0,75 0,75 1.1 1,1 1,1 2,2 2,2 2,2 2,2 2,2 2,2
MoTtpebnsiemblit TOK Electric absorption A 27 27 27 34 34 34 6 6 6 6 6 6
HACOC XNTALATEHTA REFRIGERANT PUMP
MoTtpebnsemas MOLHOCTb Power input xBr 0,15 0,15 0,15 0,15 0,15 0,15 0,2 0,2 0,2 0,3 0,3 3
MoTpebnsemblii TOK Electric absorption A 11 1,1 1,1 1,1 1,1 1,1 1,2 1,2 1,2 1,4 1,4 1,4
BAKYYMHbI1 HACOC PURGE PUMP
MoTtpebnsiemas MOLLHOCTb Power input xBr 04 04 04 04 04 04 04 04 04 04 04 04
MoTtpebnsiemblit TOK Electric absorption A 18 18 18 18 18 18 18 18 18 18 18 18
FOPEJIKA BURNER
MoTtpebnsemas MOLHOCTb Power input kBr 0,75 0,75 0,75 1,1 1,1 1,1 3 3 3 4 4 4
MoTpebnsemblit TOk Electric absorption A 17 1,7 1,7 2,5 2,5 2,5 6,1 6,1 6,1 8 8 8
Twvn ropenku (4) Burner type (4) H/L H/L H/L H/L HL M M M M M M M
CyMmMapHoe noTp. anekTpodHeprum  Max gas pressure kla 1,8 18 18 3 3 3 59 59 59 59 59 59
CYMMAPHOE MOTPEBJIEHVE
QJIEKTPOSHEPTUN TOTAL POWER CONSUMPTION KBA 54 5,4 54 7.2 7,2 7,2 9,9 9,9 99 11,1 11,1 111
PA3SMEPbI DIMENSIONS
JnuHa Length MM 3.450 3.700 3.950 4.550 4.900 5.700 4.700 5.200 5.900 6.300 7.000 7.600
LnpuHa Width MM 1.950 1.950 1.950 2.050 2.050 2.050 2.500 2.500 2.500 2.700 2.700 2.700
BoicoTa Height MM 2.850 2.850 2.850 2.900 2.900 2.900 3.300 3.300 3.300 3.300 3.300 3.300
MpocTpaHcTBo, Heobxio Ans 3amerbl TPY6  Space for tube removal MM 2.145 2.545 3.115 3.710 4.072 4.872 4.010 4.575 5.175 5.735 6.415 6.975
TMAPABINYECKUE COEOVHEHUA  HYDRAULIC CONNECTIONS
Oxnaxpaemas Boga Chilled water QDN 100 100 125 125 150 150 200 200 200 200 200 200
OxnaxgawoLuas Boaa Cooling water QDN 125 125 150 150 200 200 250 250 250 250 250 250
MATPYBOK AN NOACOEL.
[bIMOBOW TPYBbI STACK CONNECTION OmvMm 200 250 250 300 300 350 400 400 450 450 500 500
MACCA WEIGHTS
JkcnnyaTaumoHHas mMacca Operation weight krx1000 5,1 57 65 76 82 92 135 151 164 17,8 19,7 221
Macca npu oTrpy3ke Shipping weight krx1000 47 52 6 7 76 85 121 135 147 159 176 199

Ecnu ycnosus aKcnyataumm oTAMYaloTCs OT YKasaHHbIX B Tabnuue, oGpa-
waiTechb No BONpocamM noaGopa Moaenu B TOProsoe NpeAcTaBuTeNbCTBO

RC GROUP.

(1) Npw Temnepatype oxnaxzgaemoin Bogpl 7/12 °C.

(2) NMpu Temnepatype Harpesaemoit Boasl 55,4/60 °C.
(3) NMpwu Temnepatype oxnaxgatowein soabl 29/34,4 °C.
(4)

Tun ropenku:

H/L = «cunbHoe/cnaboe nnams»;
M = ¢ perynmpyemoit MOLLHOCTBIO.

(5) Mo TpeboBaHMio 3aKa34mka BO3MOXHbI ApYrie 3Ha4YEHNst MaKCUMasbHOMro

[laBNeHus.

(6) Pacxop rasa paccuuTaH Mo BbiCLLEl TeNI0TBOPHOW cnoco6HocTy rasa (GCV).
McTounmk nutanms: 3 dassl; 415 B; 50 Iy,
KoacdbduumeHT 3arpsasHeHmns Boabl B ruapasnMyeckom koHtype = 0,086 m2°C/kBT.

RC GROUP - 159.1.T.ABS.RuEn_02.03

For working conditions different from above, please contact RC

GROUP offices to request a customized selection.
(1) Referred to chilled water temperature 7/12°C.
(2) Referred to chilled water temperature 55,4/60°C.
(3) Referred to cooling water temperature 29/34,4°C.
(4) Burner type:

H/L = High/Low

M = Modulating
(5) Different pressures available on request
(6) Gas consumption based on gross calorific value (GCV)
POWER SUPPLY 415/3/50
Fouling factor in water circuit = 0,086 °C m?/ kW
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PABO4YME XAPAKTEPUCTUKU

[MprBELEHHbIE HAXE KPMBbIE KAYECTBEHHO XapaKTEPH3YIOT 3aBMCUMOCTb
XONOAONPOU3BOANTENBHOCTY OT PABOUMX YCOBUIA 1 MOTYT CAIYXWTb ANSt
npep,BapMTeanon OLEHKM BINGHUS 3TUX yCJ'IOBI/II7I Ha Xonogonpon3eo-
ONTENbHOCTb.

[ins 6onee TOYHO OLEHKM M Noabopa MOAENK, COOTBETCTBRYIOLLIEN 3a-
[JaHHBIM YCTIOBUSIM 3KCTNyaTaLyi, PEKOMEHAYEeTCs 00palLaThes B TOp-
rosoe npeacrasutenscteo RC GROUP.

3ABMCUMOCTDb X0J1040MPON3BOAUTENIBHOCTU OT TEMIE-
PATYPbI OXJIAKJAEMOM BOJibl HA BbIXOAE

PERFORMANCE CURVES

The following curves show the qualitative trend of the
cooling capacity as some typical operative conditions are
changed.

They give a first tool to qualitatively estimate the effects of
some changes in the working conditions on the cooling
capacity.

Anyway, for a more precise evaluation, it is recommended
to ask to RC GROUP Distributors for one or more machine
selections based on the required parameters.

COOLING CAPACITY ACCORDING TO CHILLED
WATER OUTLET TEMPERATURE
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Chilled water outlet temperature (°C)
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Pa3HocTb TEMNEpaTyp OXnaxaaemoi Bobl Ha BXofe W Bbixoae AT =5 °C
Temnepatypa oxnaxaaroLei Boasl Ha Bxoae = 29 °C

3ABMCUMOCTb X0J10A0MPON3BOAUTENIBHOCTU OT TEMIE-
PATYPbI OXJIAKIAIOLLEA BOAbI HA BXO[E

Chilled water AT = 5°C
Cooling water inlet temperature = 29°C

COOLING CAPACITY ACCORDING TO COOLING
WATER INLET TEMPERATURE
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Temneparypa oxnaxgaemoii Bogpl Ha Boixoge = 7 °C
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Chilled water AT = 5°C
Chilled water outlet temperature = 7°C
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YOENbHbIN PACXOZ FASA MPU YACTUYHOW HArPY3KE SPECIFIC GAS CONSUMPTION AT PARTIAL LOAD
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THERMOFRIGO - G.HEF

JlByNcTyneHYaTbie abcopGumoHHbIe XONOMIbHbIE MaLLIMHbI C Fa30BbIM NOKOFIEBOM

Doutle effect ahsorption

FABAPUTHBIE U YCTAHOBOYHBIE
PASMEPbI (Mm)

chillers gas fired
DIMENSIONS (mm)

TUNOPASMEP/MODEL 352 422 528 634 704 845
L MM 3.450 3.700 3.950 4.550 4.900 5.700
w MM 1.950 1.950 1.950 2.050 2.050 2.050
H MM 2.850 2.850 2.850 2.900 2.900 2.900
M MM 2.145 2.545 3.115 3.710 4.072 4.872
A MM 2.077 2.477 3.042 3.642 4.004 4.804
B MM 1.445 1.445 1.445 1.570 1.570 1.570
T Kr 2.550 2.850 3.250 3.800 4.100 4.600

7 A\
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MUHUMANLHOE CBOOOLHOE NPOCTPAHCTBO, HEOOXOAMMOE L5 3a-
MeHbI TPYD (C OAHOV 3 CTOPOH PacnonoxeHns kpbitek). Oc-
TanbHble TPeBOBaHNS K CBOGOAHOMY MPOCTPAHCTBY BOKPYT XOM0-
IAnnbHO MawmHbl: 1500 MM CO CTOPOHBI MyAbTa YNPABAEHUS;
1000 mm ceepxy; 1000 MM ¢ Apyrux CTOPOH.

4 aHKepHbIX 6onta M24 BXoAsT B KOMMNEKT NOCTaBK. YCTaHOBKA
XONOAUNLHON MaLLUMHBI Ha GYHAAMEHT JOMKHA BbIMOMHSTLCS B
COOTBETCTBUM C UHCTPYKLIMEN MO SKCMTyaTaLmmn 1 TEXHUYECKOMY
00CnyXM1BaHWIO arperata.

OcHoBaHve XonoaunbHOW MaLLUHbI.

®yHaameHT.

Bec arperara, NpuXOAALLMIACS Ha KaKAay0 Onopy.

w
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M Minimum clearance for tubes removal. This space can
be provided at any one side of the machine.

Other required installation clearance:

1500mm control panel side

1000mm top

1000mm others

4 nos x M24 anchor bolts supplied with the unit.

For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation

—q4wN
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JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

FABAPUTHBIE U YCTAHOBOYHBIE
PA3MEPbI (Mm)

DIMENSIONS (mm)

TUNOPASMEP/MODEL 1056 1232 1408
L MM 4.700 5.200 5.900
W MM 2.500 2.500 2.500
H MM 3.300 3.300 3.300
M MM 4.010 4.575 5.175
A MM 1.577,5 1.860 2.160
B MM 1.844 1.844 1.844
T Kr 4.500 5.033 5.466
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MWUHUMaNLHOE CBOGOAHOE MPOCTPAHCTBO, HEOOX0AMMOe s 3a-
MeHbl TPYO (C OAHOI 13 CTOPOH PAcNoNOXeHust KpbitLek). Oc-
TanbHble TPeBOBaHNS K CBOGOAHOMY MPOCTPAHCTBY BOKPYT XOMO0-
[OnnbHOM MawwyHbl: 1500 MM CO CTOPOHBI MyAbTa YNPABAEHUS;
1000 mm caepxy; 1000 MM C Apyrux CTOPOH.

4 aHKepHbIX 6onTa M24 BXOAST B KOMMNEKT NOCTaBK. YCTaHOBKA
XONOAUNLHON MALLMHBI Ha GYHAAMEHT [OMKHA BbIMOMHSTLCS B
COOTBETCTBUM C UHCTPYKLIMEN MO SKCMyaTaLmm 1 TEXHUYECKOMY
00CnyXM1BaHWIO arperarta.

OcHoBaHue XonoaunbHOM MaLLHbI.

®yHaameHT.

Bec arperara, NpuXOAsLLMIACS Ha KaKAayo Onopy.

RC GROUP - 159.1.T.ABS.RuEn_02.03

M Minimum clearance for tubes removal. This space can

—q4wN

be provided at any one side of the machine.
Other required installation clearance:

1500mm control panel side

1000mm top

1000mm others

4 nos x M24 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation
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FABAPUTHBIE U YCTAHOBOYHBIE
PA3MEPbBI (Mm)

DIMENSIONS (mm)

TUNOPASMEP/MODEL 1584 1760 1936
L MM 6.300 7.000 7.600
w MM 2.700 2.700 2.700
H MM 3.300 3.300 3.300
M MM 5.735 6.415 6.975
A MM 1.626,7 1.853,4 2.040
B MM 1.984 1.984 1.984
T Kr 4.450 4.925 5.525
11

w
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MUHUMANBLHOE CBOOOLHOE NPOCTPAHCTBO, HEOOXOAMMOE s 3a-
MeHbI TPYD (C OAHOV 13 CTOPOH PacnonoxeHns kpbitek). Oc-
TanbHble TPEBOBaHNS K CBOGOAHOMY NPOCTPAHCTBY BOKPYT XOMO0-
[nbHO MawwmHbl: 1500 MM CO CTOPOHBI MyAbTa YNPABAEHUS;
1000 mm ceepxy; 1000 MM ¢ Apyrux CTOPOH.

4 aHKepHbIX 6onta M24 BXoAsT B KOMMIEKT NOCTaBKW. YCTaHOBKA
XONOAUNBHON MaLLUMHBI Ha GYHAAMEHT JOMKHA BbIMOMHSTLCS B
COOTBETCTBUM C UHCTPYKLIMEN MO SKCMTyaTaLmmn 1 TEXHUYECKOMY
00CnyXu1BaHWIO arperata.

OcHoBaHve XonoaunbHOA MaLLUHbI.

®yHAameHT.

Bec arperara, NpMXOAALLMIACS Ha KaKAaYI0 0nopy.

M Minimum clearance for tubes removal. This space can

qwnN

be provided at any one side of the machine.
Other required installation clearance:

1500mm control panel side

1000mm top

1000mm others

4 nos x M24 anchor bolts supplied with the unit.
For foundation realization please refer to the unit use
and maintenance manual.

Unit base

Foundation

Unit weight on each foundation
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JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired

NOJIOXKEHUE TMAPABJINYECKUX
NATPYBKOB

Ha cnepytoLLgii cxeme NonoXxeHue rmapaBnnieckux natpyokos noka-
3aHO OPVEHTMPOBOYHO.

O6beM HacTosILLEro kataora He No3BOMSIET NPeACTaBUTb BCE MHOMO-
YMCTEHHbIE BAPUaHTLI PACTONIOXEHNs NPUCOBAUHUTESTbHBLIX NaTPyOKOB
[JlaHHbIX MaLLVH.

ToyHOe NONOXEHWe NPUCOEOMHUTENBHBIX NATPYOKOB NPUBOAMTCS Ha
COOPOYHBIX YEPTEXAX arperaTos.

A\

N8

{ k

N1-N5 Bxop oxnaxpaemoit Bofbl.
N2-N6 Bbixon, oxnaxaaemoii Bofpl.
N3-N7 Bxop oxnaxpatoLLein Bofbl.
N4-N8 Bbixon, oxnaxpatoLLeit Boapl.

HYDRAULIC CONNECTION POSITION

The following hydraulic connection position scheme is
purely indicative.

Absorption chillers present a great number of different
connections orientation that is not possible to include in this
catalogue for space reason.

For the precise hydraulic connections position scheme,
please refer to the final general arrangement drawing.

N4

&

&

[l

N1 - N5
N2 - N6
N3 - N7
N4 - N8

Chilled water inlet
Chilled water outlet
Cooling water inlet
Cooling water outlet

CXEMA NOABOJA TPYB CONNECTIONS ARRANGEMENT
Tunopasmep Oxnaxpaemast Booa Oxnaxpatolias Boaa
Model Chilled water Cooling water
Bxon, Boixon, Bxon, Bbixon,
352 N1 N2 N3 N4
422 N1 N2 N3 N4
528 N5 N2 N7 N8
634 N5 N2 N7 N8
704 N1 N2 N3 N8
845 N1 N2 N3 N8
1056 N5 N2 N7 N4
1232 N5 N2 N3 N8
1408 N1 N2 N3 N8
1584 N1 N2 N3 N8
1760 N1 N2 N3 N8
1936 N1 N2 N3 N8
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THERMOFRIGO - G.HEF

JlByNcTyneHYaTbie abcopGumoHHbIe XONOMIbHbIE MaLLIMHbI C Fa30BbIM NOKOFIEBOM

Double effect ahsorption chillers gas fired
TERJ1IOU30/19LUUA INSULATION
Cxema HaHeceHUs TeNnNon3onaUmm. Scheme for unit insulation.
Tennous3onaLys B KOMMIEKT NOCTABKU HE BXOAMT. Insulation is part of the Customer scope of supply.
Tennousonsumusa reHeparopa Generqtor insulation.
Tennon3onsiLys HaHOCUTCS Ha roPSYME MOBEPXHOCTH. Insula!t/on for hot surface.
MakcvmanbHas paBoyast Temnepatypa 180 °C. Working temperature max 180°C.

I
Tennou3onsaums TennooGMeHHUKa PacTBOPOB Heat exchanger insulation.
Ternnon3onALms HaHOGUTCS Ha rOpsuMe NOBEPXHOCTY. Insulation for hot surface. .
MakcumanbHas paboyas Temnepatypa 150 °C. Working temperature max 150°C.

Tennousonsuma ucnapurens Evaporator insulation.
Tennon3onsaLms HaHOCUTCS! Ha XONOAHbIE NOBEPXHOCTY. Insulation for cold surface.
MuHumanbHas paBodast Temneparypa 5 °C. Working temperature min 5°C.

O6was niowaab TeNIoM30IMPYEMOiA MOBEPXHOCTH Insulation total area
O6Lwast NnoLLab TENNOU30AMPYEMOii MOBEPXHOCTI BKITIOYAET NOLLAMb The total area includes the area of pipes in the machine.
MOBEPXHOCTY TPYOOMPOBOAOB.

TUNOPA3MEP MODEL 352 422 528 634 704 845 1056 1232 1408 1584 1760 1936
Mnowaae rops4mx NoBepxHocTemn Hot surface insulation m? 13,9 15 16,7 21,1 22,7 252 271 304 326 37,1 403 424
Mnowazb X0N0AHbIX MOBEPXHOCTEN Cold surface insulation m? 49 53 5,9 6,6 71 8,1 10,3 11,5 12,8 139 153 16,5
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THERMOFRIGO - G.HEF

JiByxcTynenvarbie aGcopGuonHbie XONOMIbHbIE MALIAHDI C ra30BbiM NO/JOrNEBOM
Doutile effect absorption chillers gas fired
TYPICAL PLANT DIAGRAM

MHEBMOCUCTEMA KJIAMAHA
PNEUMATIC SUPPLY

TUNOBAY CXEMA YCTAHOBKU

QNEKTPUHECKUI CUTHAN
ELECTRIC SUPPLY

rPALVPHA
COOLING TOWER

NOANMUTOYHAA BOOA
MAKE-UP WATER

-

\ OXNAXIAIOLLAA BOOA
COOLING WATER

KnanaH 3akpbIT BopsHoi Hacoc [ﬁ!:' lopeska

Device closed Water pump Burner

Knanan oTkpeIT Pene TemnepaTyps! Tennousonsuus TonumHon 50 MM
Device open Thermostat 50mm insulation
MoBopoTHas 3acnoHka [Jatunk Temnepartypsl Ynpasnsiowmin curHan
Butterfly valve Thermometer Drive signal

KnanaH npoxopHoi Pacxopomep JInHns cxaToro Bo3ayxa
Globe valve Flowmeter Pneumatic line

O6paTtHblii knanaH
Non return valve

Perynupytowwmii knanaH
Control valve

Perynsitop BO3MyLUHbIi ¢ GUALTPOM
Air filter regulator

TPONHWKOBLIA PUALTP

BbicTpoaencTByoWwmMiA kKnanaH

OneKTpO-NHEBMATMYECKHiA Npeodp.

Q4|28 |%|X|X

mmm%@@@@

"Y" strainer Fast acting valve E/P convertor
Kpan ONeKTPOMArHWTHbIN knanax

Cock Solenoid valve

MaHomeTp Perynsitop

Manometer Governor
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Erreci Apv.

TexHuyeckme AaHHble U pa3mepbl He sBnsioTcs obszaTenbHbiMu. RC GROUP ocTtaBnset 3a coboit npaBo Ha u3MeHeHus u/wnu mopudukaumio 6e3 yBeaomneHus.
Technical data and dimensions are not binding. RC GROUP reserves the right for changes and/or modifications without notice.
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http://www.rcgroup.it

RC GROUP S.p.A. Via Roma, 5 « 27010 Valle Salimbene (PV), Italy « Ten. (0382) 433811 « dakc (0382) 587148
RC Conditioner LTD., 7 atax, yn. CkakoBas 17 « 125040 Mockga, Poccus « Ten. (095) 9452643, 9452267 « dakc (095) 9451725
E-mail: mosvent@dol.ru

Mpon3soacTBeHHbIE oTAeNneHns « Manufacturing divisions
OtpeneHne RC CONDIZIONATORI: Via Roma, 5 « 27010 Valle Salimbene (PV), Italy « Ten. (0382) 433811 « ddakc (0382) 587148
OtpeneHne SIMAIR: Via Alessandro Volta, 1/9 « 50041 Calenzano (Fl), ltaly « Ten. (055) 8874901 « dakc (055) 8874902
OtpeneHve AMP: Via della Motocoltura, 1 « 00040 S. Palomba, Pomezia (Roma), Italy « Ten. (06) 9182091 « ®dakc (06) 91984543
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