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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

AHHOTaUMA

[aHHOe pyKoBOACTBO MOArOTOBMIEHO KOMMaHMEN
[JaHdocc 1 npegHasHayeHo Ans UCMONb30BaHMWA B
KayecTBe CNpaBOYHOro MaTepuana cneyuanicTamm
B 06/1aCTV NPOMBbILLIIEHHbBIX CUCTEM OXJIaXAEHWS.

Llenbto pykoBoAcCTBa ABNAETCA pa3bACHeHMe pas-
JINYHBIX BOMPOCOB, CBA3aHHbIX C PEryIMpoBaHu-
eM paboTbl NPOMbILLSIEHHbIX CUCTEM OXNaXKAEHUA,
TaKuMX Kak: [ouemy ans cuctembl oxnaxkaeHus
HeobXo4UM TOT U MHOW CNOCO6 perynnmpoBaHus?
Mouemy OH fofkeH BbITb peann3oBaH Taknum obpa-
30M? Kakne KOMMOHEHTbI MOXKHO UCMONb30BaTh B
cucteme perynnpoBaHmsa? Kak BbibpaTtb cnocob
perynnpoBaHuns Ana pasnmnyHbIX CUCTEM OXJ1aX-
neHna? [na oTBeTa Ha 3TU BOMPOCH! B AAHHOM py-
KOBOACTBE PacCMaTPVBAKOTCA Pa3fvyHble NPUH-
LMnbl perynnpoBaHna C NpUMepamu NCnosib3oBa-
HUA KOMMOHEHTOB, pa3paboTaHHbIX Nogpasaene-
HMEM MPOMBILLIMIEHHBIX CUCTEM OXJTAXKAEHUSA KOM-
naHun andocc (Danfoss Industrial Refrigeration).

B pykoBoacTBe Tak»Ke npeAcTaBneHbl OCHOBHbIE
TeXHUYeCKMe XapakTepUCTVKN KOMMOHEHTOB CHC-
TeM oxnaxaeHus. M HakoHeL, 4Tobbl YnTaTenb
3Has, Kak NMpaBuiibHO BbIOPaTb CUCTEMY PErynmpo-
BaHWA, NA Kaxoro cnocoba perynMpoBaHmna
NpoBefeHo CpaBHeHMe PasNYHbIX CXeM NprMe-
HeHVA perynmpyoLwmx KOMNoHeHTOB

B KauecTBe perynaTopoB faBfieHNA U TemnepaTy-
pbl B JaHHOM PYKOBOZCTBE PEKOMEHIYETCs NC-
nosib30BaHMe CepBONPUBOAHbIX KnanaHos ICS ¢
NUIOTHBLIM YNPaBNIEHNEM.

[laHHOe pyKOBOACTBO NpefiHa3HauYeHo AnA NCNosib-
30BaHVsA B KauecTBe CpaBOYHOro Matepuana. Ero
LieSiblo ABMAETCA Pa3bACHEHVE PassIMUHbIX BOMPO-
COB, CBA3AHHbIX C PerynnpoBaHem paboTbl Npo-
MBbILUSIEHHBIX CUCTEM OXJIAXKLEHUS, PACCMOTPEHM-
€M PasnnyYHbIX MPUHLMUMOB PETYIMPOBAHNA 1
nprYMepamMmn NCMosib30BaHNA KOMMOHEHTOB, pa3-
paboTaHHbIX NoApa3AeNieHeM NPOMbILLIEHHbBIX
cmcTem oxnaxgeHust komnanum Jandocc (Danfoss
Industrial Refrigeration). Cxembl NnpriBefieHbl 6e3-
OTHOCUTENbHO NMPOU3BOAUTENIBHOCTU CUCTEM, MO-
3TOMY Npu BbIGOPE TOrO WAV MHOTO TEXHNYECKOTO
peLueHrs A1 KOHKPETHOW CUCTeMbl HEOOXOAMO
YUUTbIBATb €€ KCMyaTaLMOHHbIe MapameTpbl.

Ha npuneBefeHHbIX CXeMaX NMoKa3aHbl He BCe KJiana-
Hbl. Cxembl He AOJIKHbI NCNONb30BaTbCA B KayecTBe
KOHCprKTOpCKOI?I AOOKYyMeHTauunn.

Mpu NPOEKTNPOBAHNN XONOANSIbHBIX YCTaHOBOK
Heo6XOAMMO MOMNb30BaTbCA VHbIMU MaTeEPUaNamm
1 CPeACTBaMM, @ UMEHHO, KaTanoramyi KOMnaHui-
Npoun3BoAMTENel 060PY[OBaHMA 1 MPOrPaMMHbIM
obecrieyeHvieM [1A BbINOSHEHVA pacyeToB (Hanpu-
mep, kaTanorom Danfoss Industrial Refrigeration
1 MO DIRcalc).

DIRcalc - 310 nporpammHoe obecneyeHue gns
pacyeTa 1 nogbopa knanaHos [lJaHdocc ana npo-
MBbILLSIEHHbIX CUCTEM OxnaxaeHus. lNporpamma
DIRcalc pacnpocTpaHseTca 6ecnnatHo.
MoxanyicTa ,06paTrTech B 0TAEN NPOAAXK 61u-
XalLero npefcTaBMTeNnbCTBa KoMmaHum JaHdocc.

Mpy BO3HNMKHOBEHM BOMPOCOB Mo Cnocobam

perynnmpoBaHus, UX NPUMEHEHNIO 1 YCTPONCTBAM
perynnmpoBaHus, NPeAcTaBneHHbIM B JAHHOM py-
KOBOZCTBe, 06paLLaiTech B KoMmnaHuio JaHdocc.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

1. BBegeHmne
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@ PerynupoBaHue pa6oTbl KOMMNPeccopoB

C Kakom yenbio?

- Bo-nepB.bix, Ana noagepkaHUsi Ha 3aJaHHOM
YPOBHe [jaBNeHnsA BCacblBaHNA;

- Bo-BTOpPBIX, ANA 06ecneyeHn HageXHOW
paboTbl Komnpeccopa (Nyck /0oCTaHOB U T.4.)

Kakum o6pasom?

- PerynuposaHriem Npon3BognTeNIbHOCTM KOMI-
peccopa B COOTBETCTBUN C TEMIOBOW Harpy3Kon

Ha CUCTEMY OXNa*KAeHNA nNyTem nepenycka

ropAYvero rasa CO CTOPOHbI BbICOKOIo AaB/eHnA
Ha CTOPOHY HN3KOTrO AaBJiIeHUA, WWaroBbiM pery-

NInpoBaHeM NPon3BOANTENIbHOCTU NyTEM
BKJIOYEHUNA/OTKITIOUYEHNA KomMmnpeccopa nnn

perynnpoBaHviem ymcia 06opoToB Basia KOMI-

peccopa;

= I'IyTeM YCTaHOBKU O6paTHOFO KJlafaHa Ha JIMH1N

HarHeTaHmA CMCTemMbl ANA npenoTepalleHnAa
O6paTHOI’O NOTOKa XJlajareHTa B KOMNpeccop;

= I'Ion,qep»(aHVleM AaBNeHnA n temnepatypbl

XnafareHta Ha BXo4e 1 Bbixoge KoMrnpeccopa B

3alaHHOM pa6oqu AnanasoHe.

@ Perynmpoaarme napameTpoB Mmacsa

C Kakom yenbio?

- [Insa nopgepaHusa onTrManbHo TemnepaTypbl
1 [aBfeHMs Macna, obecrneyrBaloLLmnx Hagex-
Hylo paboTy Komnpeccopa.

Kakum o6paszom?

- [laBneHue macna: nofaepxaHuem v perynmpo-
BaHVeM rnepenaga JaBfeHus Ha Komnpeccope
AN obecneyeHVs LMpKynaLMy Macna, nopaep-
XKaHMeM JaBfieHNA B KapTepe KoMrpeccopa
(TONbKO B MOPLUHEBBIX KOMMPECCOPAX);

- TemnepaTypa Macnia: nepenyckom YyacTu macha
B 06X0 MacIooOXnaauTens; perynmpoBaHuem
pacxofa OXnaxAaatoLero Bo3ayxa vim Boabl B
macnooxnagurene;

- ypOBeHb Madcha: 3a CHET BO3BpaTa Madiia B
KOMMNpeccop B aMMUaYHbIX CUCTeMaXx N HU3KO-
TeMnepaTypHbIX CUCTEMAX C (bTOpCOp,ep)KaLLlI/IMVI
XNagareHTamu.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

1. BBegeHune
(npodosnxxeHue)

@ PerynupoBaHue pa6oTbl KOHAEHCAaTOPOB

C Kakom uenbio?

- [nA nogaepkaHuA OaBneHVs KOHAeHcaLmm
BblLIE MUHVIMANbHO AOMYCTMOrO 3HAUYEHNS,
na obecrneyeHns [OCTaTOYHOrO pacxofa Xa-
[lareHTa uepes pacluvpuTenbHble YCTPONCTBa;

- [ns obecnevyeHns NpaBUIbHOro pacnpegene-
HWA XNafareHTa B cMcTeme.

Kakum o6pasom?

- BK/lOUYeHVEM/OTKIIIOUEHVIEM UMW PETYINPOBa-
HVEM YaCTOTbl BPALLEHNSA BEHTUNATOPOB KOH-
[eHcaTopa, perynmpoBaHmem pacxoaa Oxax-
[alowen Boapl, MOATOMIEHEM KOHAeHcaTopa
XKUOKUM XnafareHToMm.

@ PerynupoBaHue pa6oTbl ucnapureneii

C Kakom uenbio?

- Bo-nepB.bix, 4na nogaep)KaHna NOCTOSHHON
TemnepaTtypbl KOHTPOVIPYEMOW Cpeabl;

— Bo-BTOpbIX, AN1A onTUMm3aLmm paboTbl ucnapu-
Tenen;

- [Ans cnctem c HEMOCPEACTBEHHBIM KUMEHVEM:
AN NpefoTBpaLLeHs NonagaHns XULKoro
XfaflareHTa n3 UCnapuTens B JIVHWIO BCACbiBaHUA
Komnpeccopa.

Kakum o6pasom?

- M3meHeHnem pacxofa xnapareHTa Yepes mcna-
puTenb B COOTBETCTBUN C TEMIOBOW Harpy3Kon
Ha cuctemy;

- OTTankon ncnaputenemn.

@ PerynupoBaHne ypoBHA XNAKOCTU

C Kakom yenbio?

- [Ina obecneyeHna HeobxoaMMOro pacxofa
XKMAKOro XnafjareHTa co CTOPOHbI BbICOKOrO
[laBJIeHNA Ha CTOPOHY HM3KOro faB/IeHnA B
COOTBETCTBUM C GaKTUYECKON TEMNNOBO Har-
pYy3KOI Ha cucTemy;

- lna obecnevyeHns 6e30TKa3HOM N HAEXKHOWN
paboTbl pacLUMPUTESNIbHBIX YCTPOWNCTB.
Kakum o6pasom?

- PeryﬂI/IpOBaHI/IeM CTENEHWN OTKPbLITUA paclin-
puTeNbHOro yCTpOﬁCTBa B COOTBETCTBUN C U3~
MeHEHNEM YPOBHA XXNOKOCTU.

@ PerynupoBaHue paboTbl HACOCOB X/lafareHTa

C Kakom yenbio?

- [na obecneyeHuns 6e30TKa3HOMN paboTbl Hacoca
nyTem NoaAepXaHnsA pacxoaa XnagareHTa
yepes Hacoc B JOMYCTUMOM paboyem AManasoHe;

- [ina nopgaepKaHnA NOCTOAHHON Pa3HOCTY
[aB/IeHNI Ha HacoCe B HEKOTOPbIX CUCTEMAX.
Kakum o6pasom?

- OpraHusayueii 06BOAHOMO KOHTYpa Ans Nog-
[lep>KaHunsA pacxofa XnajareHTa yepes Hacoc
BbILLE MVHVMASIbHO AOMYCTUMOIO 3HAUEHNS;

— OTKnoYeHnem Hacoca npwu ero HecnocobHocTn
obecneunTb ﬂOCTaTOHHbII;I nepenaj gaBneHuA;

— YcTaHOBKOM perynatopa gaBneHuA.

@ Cncrembl 3aWnTbl

C Kakom yenbio?

- [na npegoTepalleHns HenpeaHamMmepeHHoro
MOBbILLEHWSA UV NMOHVIKEHUSA [aBIEHVIS B
COCyAax A0 HEPACUETHOTO YPOBHS;

- [nA 3awyThl KOMNpPeccopa OT NOBPEeXAEHNA
BCIELICTBUE MVAPABINYECKOTO Yaapa, NeperpysKiu,
HexBaTKW Macna, BbICOKOI TeMnepaTypbl U T.4.;

- ,U,ﬂﬂ 3alunTbl HaCOCa OT NoBpeXxaeHnA BCneq-
CcTBME KaBuUTauun.

Kakum o6pasom?

— MyTem ycTaHOBKM NPeRoXPaHUTENbHbIX KNanaHoB
Ha COCyAax 1 B IPYrmx HEOOXOAUMbIX MeCTax;

— OTKNOYEHNEM KOMMPECCopa W Hacoca npu
BbIXOZE€ BXOAHOI0/BbIXOAHOTO AaBAEHNUsA UK
pa3HOCTU AaBNIEHMI 3a JOMNYCTUMblE Npeaesbl;

— OTKMI0YEHNEM CUCTEMbI OXNIAKAEHUA UMW YacTy
CUCTEMbI, NPV NPEBbILWEHUN JOMYCTUMOrO
YPOBHS KMAKOCTN B OTAENUTENE XKUAKOCTY NN
pecuBepe.
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

2. PerynupoBaHue
paboTbl KOMNpeccoposB

2.1

PerynupoBaHue
NpPon3BOANTENIbHOCTI
KOMMNpeccopoB

Komnpeccop — 3To «cepAaLe» CUCTEMbI OXNTaXKae-

HYA. OH BbINOJHAET [1B€ OCHOBHblE GYHKLMU:

1. MoppaepaHne AaBneHys B Ucnaputesne Ha
YPOBHe, 06eCneyrBaloLLeM KAMEHVE XKINAKOTO
XnagareHTa npu Tpebyemoi TemnepaTtype;

2. CxkaTve xflafareHTa 10 COCToAHMA, Heobxoan-
MOTO [/151 er0 KOHAEHCALM Npvi HOPMasibHOW
Temnepatype 3KcnayaTauuu.

CnepoBaTesnibHO, OCHOBHOW 3afjauelt perynmpoBa-
HVA KOMMpeccopa ABMIAETCA PerynmpoBaHue ero
NPOV3BOAMUTENBHOCTY B COOTBETCTBUM C paKTnyec-
KOV TENNOBOW Harpy3Kom Ha CMCTEMY OXJ1aXaeHus,
C Lienblo noaaepxaHna Tpebyemor TemnepaTypbl
KUMeHWA xnagareHTa.

Ecnu npon3sBoanTenbHOCTb Komnpeccopa byneT
6onblue HeobxoaMMOW, JaBNeHne 1 Temnepatypa
KUneHna byayT HUXKe Tpebyembix 3HaUYEHWA, U
Haob6opoT.

Kpome Toro, ana obecneyeHnsa oNnTUManbHbIX yc-
NOBWI 3KCMNJTyaTaLumm He crieflyeT AonyckaTb pabo-
Ty KOMMpeccopa BHe Arana3oHa AoMyCTUMbIX
TemnepaTyp v faBneHnin.

Kak npaBuno, KoMnpeccop crcTembl OXSIaxKAeHs
BbIOMPAeTCs 13 ycrioBrsa obecneyeHms NpousBo-
AMTENbHOCTM, COOTBETCTBYHIOLLEN MaKCMMaIbHO
BO3MOXXHOW TEMJIOBOW Harpy3Ke Ha CUCTEMY.
OpfHako, B yCNOBUAX HOPMabHOWM SKCNyaTaunm
Tennosas Harpyska Ha CcTemy ABNAETCA, Kak
npaBuno, MeHbLLe pacyeTHol. OTcloaa cnegyer,
YTO HEO6XOAMMOCTb ObecrneyeHns perynMpoBa-
HUA NPOV3BOAUTENIBHOCTM KOMMPeccopa B COOT-
BETCTBUU C GaKTUUECKON TENIOBOI Harpy3Koi
Ha CUCTeMy ABNAETCA HEeMpPeMeHHbIM YC/IOBMEM.
Huxe npriBefieHbl HECKONIbKO 06LLEeN3BECTHBIX
CNoco60B PerynMpoBaHnA NPOU3BOANTENIBHOCTN
KOMMPEeCCopoB:

1. CmyneH4yamoe pezysiupogaHue
npoussooumesibHOCMu.
CTyneHuyaToe perynmpoBaHue Npov3BognTesb-
HOCTM nofapasymeBaeT pa3rpy3Ky LUIUHAPOB B
MHOTFOLMIMHAPOBOM KOMMPECCope, OTKPbITUE 1
3aKpbITNE BCACbIBAOLMX KaHANOB BUHTOBOrO
KOMMPEeCcopa, BKIKOUYEHME 1 OTKIIIOYEHE OTAESTb-
HbIX KOMMPECCOPOB B MHOFOKOMMPECCOPHbIX CUC-
Temax. 3ToT cnocob perynmpoBaHusa NPocCT 1 yao-
6eH. Kpome Toro, mpu 4YacTUYHON TeN0BON Ha-
rpy3ke 3¢pbeKTUBHOCTb CUCTEMbI YMEHbLUIAETCS
He3HaunTenbHo. [laHHbIN cnocob ocobeHHo noa-
XOAUT 151 CUCTEM C HECKOJIbKMMUW MHOTOLMANH-
APOBbIMU MOPLUHEBBIMI KOMIMPECCOpamu.

2. PezynuposaHue npou3gooumesbHOCMU

C NOMOWbI0 30/I0MHUKOB020 K/IANAHA.
Mcnonb3oBaHme 30/10THMKOBOrO KnanaHa ABNAeT-
€A Hambonee pacnpoCTpaHEHHbIM CNOCOOOM pery-
NNPOBaHNA MPON3BOAUTENBHOCTN BUHTOBBIX KOM-
npeccopos. [prHLMN eACTBA 30/I0THUKOBOrO
KnarnaHa ¢ ruapaBinyeckum nprBoaomM (Macsio)
obecneunBaeT BO3MOXXHOCTb Nepernycka 4actu
napa Ha IMH1M BCacbiBaHWA B 06XOA KoMMNpeccopa.
30/10THMKOBBIN KnanaH obecrneyrBaeT BO3MOX-
HOCTb MIaBHOTO U HEMpepbIBHOTO pPerynnpoBaHna
npoun3BoanTEeNbHOCTM KoMmnpeccopa oT 100 go
10% OT HOMUHaNbHOM BennUnHbl. OfHaKo, 3pdek-
TUBHOCTb CUCTEMbI MPU YaCTUYHOW TEMIOBOW Ha-
rpy3Ke 3aMeTHO YMeHbLUaeTCA.

3. PezynuposaHue npou3gooumesnbHOCMU
u3MeHeHUeM Yucia 060pomos 8asna.
70T 3¢ deKTUBHBIN CNocob perynmpoBaHusa
NPOV3BOANTENIBHOCTY MPUMEHVM KO BCEM TUMaM
KOMMPEeccopoB. M3meHeHe uncna 060poToB Bana
KOMMpeccopa oCyLecTBAAETCA C MOMOLLbIO ABYX-
CKOPOCTHOTO 3N1EKTPOABUraTens nnv npeobpaso-
BaTeNs YacToTbl. [IByXCKOPOCTHOW 3N1EKTPOABY-
ratesib perynupyeT Npon3BOAUTENIbHOCTb KOM-
npeccopa, BpaLlaschb C BbICOKOW CKOPOCTbIO NP
6ONbLLIOW TEMNNOBOW HAarpy3Ke Ha cucTemy (T. e. B
peXxunme 3axonaxrnBaHuA) K C HU3KON CKOPOCTbIO
npwv Masnov TeNsoBoi Harpyske (T. e. B pexkume
XpaHeHus).[peobpasoBaTesib HacTOTbl obecneun-
BaeT HernpepbIBHOE U3MeHeHMe Yrcia 060poToB
B 3aBMCUMOCTU OT $paKTNYECKOMN TEMNIOBON Ha-
rpy3Ku Ha cuctemy. [peobpaszoBaTtenb YacToTbl
obecrneunBaet cobnofeHvie TpeboBaHMI NO MU-
HUMAsbHO V1 MAaKCUMabHO JOMNYCTUMOMY YUCTY
060pOTOB, PerynMpoBaHio TeMnepaTypbl 1 AaB-
NeHs, 3alMTe SNeKTpoABUraTena Komnpeccopa
1 MaKCVMaJIbHO AOMYCTUMOMY TOKY U KpyTALLeMY
MoMmeHTY. [peobpa3oBaTenu YacToTbl obecneun-
BAlOT HU3KMI YPOBEHb MYCKOBOIO TOKa.

4. PezynuposaHue npou3sooumesnbHoCmMu nymem
nepenycka zopa4ezo napa.
ITOT cNocob perynnpoBaHusa NPYMEHUM K KOM-
npeccopam NOCTOAHHOW NPOU3BOANTENBHOCTH
1 B OCHOBHOM NPUMEHATECA B KOMMEPYECKMNX
XONOAMIbHBIX yCTaHOBKaXx. [ns perynmpoBaHus
NPOV3BOAUTENBHOCTM KOMMPECcopa YacTb rops-
yero rasa nepenyckKaeTca U3 IMHUM HarHeTaHUA
B KOHTYpP HU3KOro AaBneHus. Mpu 3ToM X0Noao-
NPOV3BOAUTENBHOCTb CUCTEMbI YMEHbBLUIAETCA Kak
3a CYeT YMeHbLUEeHUA NofJauy XKUAKOro xnafjareHTa
B MCMapuTenb, TaK 1 3a cYeT cbpoca YacTu Tenna
B KOHTYP HU3KOTO AaBeHUs.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 2.1.1:

CmyneH4yamoe pe2ynuposaHue
npoussodumesnbHocmu
KomMnpeccopa

s [lapOO6pPa3HbIN XNafareHT
BbICOKOIO AAaBNieHuns
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

=== Macno

@ CTyneHyatbivi perynarop
(koHTponnep)

@ [aTuvk gaBneHus

TexHuueckue
Xapakmepucmuku

He Bce kKnanaHbl NoKasaHbl Ha CXeMax.
CxeMmbl He [JOMKHbI MCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTauumu.

SCA B KoHpeHcaTop

Macno-
oTgenutenb

]

Fm———m
| @ AKS 33
1 SVA
M3 otgenvtens | FIA
Kuakoctun/ !
ncnapurens ! m@}
e
] R 1
Lol
|
Lol
[
[
|
| |
N==n
L3 !
|
® EKC 331!
|
@7
Danfoss o
Tapp_0016 ’7
10-2012

MopLHeBow Komnpeccop

[nAa ctyneHyaToro perynmposaHusa NPon3Boau-
TeNIbHOCTY KOMMpeccopa NPUMEHAETCA CTyneHya-
Tbili KOHTponnep EKC 331 @. EKC 331 npepcTas-
nAeT coboi YeTbIPEXCTYNEHYATbI KOHTPOIep C
yeTblpbMA penenHbiMy Bbixofamu. OH ocyLyecT-
BNAET Harpy3Ky 1 pasrpysky Komnpeccopos/
NOPLUHEN AW SNeKTPOABMUraTeNna Komnpeccopa
no curHany fatymkos fasneHuna AKS 33 @ nnn
AKS 32R, ycTaHOBMIEHHbIX Ha JINHMM BCaCblBaHMWA.
KoHTtponnep EKC 331 c HeTpanbHOM 30HOM MOXeT
perynupoBaTtb NPOr3BOAUTENBHOCTb CUCTEMBI C
YeTblPbMsA KOMMPECCOPaMmn OfiMHaKOBOW GUKCH-
POBaHHOM MOLLHOCTM UM C ABYMA KOMNpeccopa-
MU Perynnpyemoi MOLWHOCTY (Kaxabl U3 KOTO-
PbIX MMEeT pa3rpy30UHbI KnanaH).

KoHTponnep mopenu EKC 331T cnocobeH npuHu-
MaTb CMTHan oT AaTumka Temnepatypol PT 1000,
nprIMeHeHVe KOTOPOro MOXET MOHaaobuTbea Ana
paboTbl BCOMOraTesibHbIX CUCTEM.

PerynupoBaHue ¢ HeTpanbHOW 30HON
HeiitpanbHas 30Ha (NZ) npenctaBnaeT cobom 30Hy
HeYyBCTBUTENIbHOCTUN BOSIN3YM YCTaBKM perynmpy-
€MOro napameTpa, B Npefenax KoTopow Harpys-
Ka/pa3srpyska Komnpeccopa He oCyLLeCTBAAETCA.

PerynupoBaHue Harpysku ocylecTBnseTca npu
BbIXOAE N3MEPEHHOI0 KOHTPOMNPYEMOro 3Haye-
HWA JaBNEHNA 3a Npegesibl HENTPaNbHOW 30HbI (B
3alUTPUXOBaHHble 06N1acTL «+ zone» 1 «— zone)

Mpw BbIXOAE perynnpyemoro napameTpa 3a npe-
[enbl 3aWTPUXOBaHHbIX obnacTen (0603HayeHbI
KaK «++ zone» un «—- zone») BKOYeHne/oTKoue-
HVie perynmpyoLlero ycTponcTea byaeT nponcxo-
OWTb ropaspgo 6bicTpee.

bonee nogpobHasa nHdopmMaLmsa NnpuBeaeHa B
PYKOBOZACTBE MO 3KCMyaTaLlum KOHTposiepa
EKC 331(T) komnaHum JaHdocc.

++Zone

=

i

W~

-3oHa—

7//

Cap —=lm|— — N == 7 NN =

Hatunk gaBneHus AKS 33

[atuvk gaBneHusa AKS 32R

XnaoazeHmol Bce xnapareHTbl, BKNtovas R717 Bce xnapareHTbl, BKntovast R717
Pa6oyuti duanazoH 0asneHud [6ap] Ot-1p034 Ot-1p034

MakcumansHoe paboyee dasneHue PB [6ap] | 55 (B 3aBUCMMOCTM OT fnanasoHa) 60 (3aBUCUT OT AnanasoHa)
Pa6oyuti duanazoH memnepamyp [°C] OT-40 po 85

Jluana3zoH komneHcuposaHHoU
memnepamypei [°C]

[na Hnskoro pasnexus: ot -30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

HomuHaneHeil 8bIx00HOU cueHan OT4 po 20 mA

| Ot 10 10 90% OT HaNpPsXKeHNUA NUTaHNA

[atunk gaBneHus AKS 3000

[atunk gaBneHus AKS 32

XnadazeHmel

Bce xnapareHTbl, BKntoyas R717

Bce xnapareHTbl, BKNtoyas R717

Pa6oyuti duanasoH dasneHul [6ap]

O70 po 60 (B 3aBMCMMOCTU OT ANana3oHa)

OT1-1 go 39 (B 3aBMCMMOCTU OT AMana3oHa)

MakcumaneHoe pabouee 0asneHue PB [6ap]

100 (B 3aBMCMMOCTM OT Arana3oHa)

60 (B 3aBMCUMOCTY OT AnanasoHa)

Pa6oyuti duanazoH memnepamyp [°C] OT-40 po 80

OT1-40 po 85

JluanazoH komneHcuposaHHoU
memnepamypei [°C]

[na Hu3koro gaBneHusa: ot —-30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

[na Hu3koro gaeneHuma: ot —30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

HomuHanbHbIl 8bIX00HOU Cu2HA OT14 po 20 MA

oT1go5Bunmor0p010B
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 2.1.2:

PezynuposaHue

npouzsodumesnbHocMu =

Komnpeccopa nymem nepenycka 828 Komnpeccop B koHpencatop
88 —

20pAYe20 2a3a 8883

SVA @]

oTaenuTenb

FIA
=== [Jap006PA3HDBIN XSTaJAreHT 7
BbICOKOIO AaBNIeHNsA
Mnagknn xnagareHT SVA
BbICOKOTO [1aBJIEHNA ®sva
; EVRAT+FA
Mapoobpa3Hblii xnagareHT == =
HW3KOrO faBfeHus @ sva

Mnaknin xnapareHt
HW3KOro JaBfieHuA
== \acno

@) 3anopHbI KnanaH

Y
I I ,/" 0
@ Perynatop 1 1 ]
T

NPOV3BOANTENBHOCTH SVA SVA W3 pecnisepa
Wcnaputens EVRAT+FA
@ 3anopHbI KnanaH

Mepenyck ropayero rasa NpUMeHATeCA ans pe- naH, ynpasasemblil NPOTUBOAABIEHNEM, KOTOPbIN
ryNMPOBaHVIA XON0A0MNPOV3BOANTENBHOCTV KOM-  OTKPbIBaeT knanaH ICS 1 ysennmumsaeT pacxof rops-
NPeccopoB NOCTOAHHOM NPOU3BOANTENLHOCTH. Uero rasa NpU CHUXKEHVIN JaBNeHUs BCaCbiBaHUs
[nsA perynnposaHua pacxoia nepenyckaemoro HV>Ke 3a[)aHHON BeNnuyHbI. bnarogaps sTomy fas-
rOpAYEro rasa UCMonb3yeTcsa CePBONPUBOAHbIN NeHVe B IVHNN BCacbiBaHMsA KOMMPeCccopa Noaaep-
knanaH ICS @ c ynpaeneHmem oT MUIOTHOMO KNa-  KMBAETCA Ha NOCTOAHHOM YPOBHE, 1 XONIOA0MPO-
naHa CVC no AaBneHuio B IHWN BCacbiBaHUS. 13BOAUTENbHOCTb KOMMPECcopa COOTBETCTBYET

KnanaH CVC npepacTtaBnset coboi NUOTHBIV KNa-  GaKTUUYeCKON TEMNIOBOI Harpy3Ke Ha CUCTEMY.

TexHuyeckue CepBONPYBOAHbIN KNnanaH C NMIOTHbIM ynpasneHnem ICS
Xapakmepucmuku Mamepuan Kopnyc KnanaHa: Hu3KoTemnepaTtypHas cTanb
XnadazeHmol Bce obuienpuHaATble XagareHTbl, BKoyas R717 n R744
Temnepamypa koHmponupyemoti cpedel [°C] | OT -60 go +120
MakcumanvHoe paboyee dasneHue [6ap} 52
lMpucoeduHumenvHebliti pazmep DN [mm] 0120 p0 150

MunotHbii knanaH CVC (LP)

XnadazeHmol Bce obuienprHATbIE XNafareHTbl

Temnepamypa KoHmposupyemou cpedsl [°C] | OT =50 go 120

MakcumanvsHoe paboyee dasneHue [6ap} Ha cTopoHe Bbicokoro faBneHus: 28
Ha cTopoHe Hu3Koro fgaenenHus: 17

Juana3zoH 0asneruti [6ap] OT-045p07

lponyckHas cnocobHocme K, [m*/u4] 0.2

MunoTHbin knanad CVC (XP)

XnadazeHmol Bce obuienpuHATbIE XafareHTbl

Temnepamypa kKoHmposnupyemol cpedsi [°C] | OT =50 go 120

MakcumaneHoe paboyee dasneHue [6ap} Ha cTopoHe BbicOKOro gaBneHus: 52
Ha cTopoHe Hu3Koro faBneHuvs: 28

Juana3zoH dasnexuti [6ap] OT14 o 28

MponyckHas cnocobHocmes K, [M°/4] 0.2

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 2.1.3:

Pez2ynuposaHue
npousgooumesnsHocmu
Komnpeccopa nymem u3meHeHus
yucna obopomos 8ana

=== [lapo06pa3zHbIN XNagareHT
BbICOKOrO AAaBNeHns
MapoobpasHbliii xnagareHT
HI3KOro JaBfieHuns

O Mpeobpasosatesib YacTOTbl

@ KoHTtponnep
@ Hatuunk gaBneHusa

TexHuyeckue
Xapakmepucmuku

He Bce knanaHbl NoKa3saHbl Ha CXeMax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

D AKD 102

Danfoss
Tapp_0139
10-2012

W3 otgenutensa
xupkoctu/
ncnapuTens

W3 otpenutensa
xupkoctu/
ncnapuTens

PLC/OEM
KOHTponnep

3 otoenutens
xupkoctn/
ncnapuTens

PerynleOBaHme nponsBoaUTENIbHOCTM C MOMOLLbIO
4YaCTOTHOro npeo6pasoBaTenﬂ paeT cnepgywoume
npenmyllecTsa:

JHeprocbepexeHne

YnyuLeHHOe perynmpoBaHme 1 6osee BbICOKoe
KauecTBO NPOAYKTOB

CHVXKeHMe YPOBHSA Lyma
MpopneHune cpoka cny6bl 06opyaoBaHNA
Yno6cTBO MOHTaXa

npOCTOTa ucnosnb3oBaHuA. ObecneunBaet
TOYHOE perynnpoBaHne cucTtembl

Mpeobpasosatenb yactoTbl AKD 102

Mpeo6pasoBatenb YacToTbl
VLT FC 102 /FC 302

[nana3oH MoLHOCTN Ot 1.1 KBT o 45 KBT Ot 1.1 KBT no 250 kBT

o 1200 kBT

HanpsxeHne 200-240B 380-480 B

200-690 B

© Danfoss A/S (AC-SMC/MWA), 2013-09
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

2.2

PerynupoBaHune
TeMnepaTypbl HarHeTaHUA
BNPbICKOM XXNAKOro
XnagareHta

lpumep 2.2.1:

Bnpeick xudko20 xsadazeHma
npu noMouwu mepmopezysupyio-
wje20 UHXeKMOPHO20 KJ1anaHa

=== [Japo06pa3HbIN XxNagareHT
BbICOKOIO AaBNieHns
Munpknn xnapgareHt
BbICOKOIO 1aBJIeHMs
MapoobpasHbliii xnagareHT
HWU3KOrO JaBneHus
Kupknin xnagareHt
HWU3KOrO JaBneHns

=== Macno

@ 3anopHbI KnanaH
@ ConeHounaHbIN KNanaH

@ Tepmoperynupytowmn
VNHXeKTOPHbIV KnanaH

@ 3anopHbI KnanaH
® pene TemnepaTypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOIKHbI CMOSb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLnu.

M3rotoBumTENIN KOMNPECCOPOB 06bIYHO PEKOMEH-
AYIOT OrpaHNYVBaTb TEMMePATypPy HarHeTaHus
rasa Bo n3bexaHvie neperpesa v COKpaLieHus
CpoKa Cy>KObl 000py[0BaHNsA, @ TaKXKe Pasnoxe-
HWA Macsia Npu BbICOKMX TEMMEepaTypax.

W3 grnarpammbl «p-h» (quarpamma «gasneHuve-
SHTanNbNVA») BUAHO, YTO TeMnepaTypa HarHeTaHuA
NOBbILLAETCA Mpu:

m pabote KomMnpeccopa B ycnoBusax 60nbLIOro
nepenaga fjaBneHus;

m BCaCblBaHMMN KOMMPECCOPOM CyLIECTBEHHO
neperpeToro napa;

m PErynvpoBaHnn NPOU3BOAUTENIbHOCTY
KoMnpeccopa nyTem rnepenycka ropsyero rasa.

CyLecTBYyeT HECKONIbKO CMOCOBOB CHUPKEHNA TEM-
nepaTtypbl HarHeTaHuUA rasa. OAuH 13 HKX 3aKIto-
YaeTcAa B YCTAHOBKE B MOPLUHEBbIX KOMMPeccopax
OXJ1aX[JaeMblX BOAOW rOfIOBOK LIUNTMHAPOB.
[pyroi cnocob cocTounT BO BNPbICKE XMAKOIO X/a-
JareHTa, B3ATOrO Ha BbIXOAE U3 KOHAEeHcaTopa uiuv
pecrBepa, B IMHWIO BCACbIBAHWS, MPOMEXYTOUHbBIN
oxJiaamTesb Uy 60KOBOW MOPT BUHTOBOIO KOM-
npeccopa.

RT 1A
W3 otnenutens
xupkoctu/
ncnaputensa

SVA
FIA
Bnpbick macna

Danfoss
Tapp_0018
10-2012

Komnpeccop

- M3 pecnBepa
@ EVRA+FA

B cnyuae npeBbiwieHNA 3HaYeHNA TemnepaTypbl
HarHeTaHuA, 3aaHHOro pesie TemnepaTypbl

RT 107 ®, 370 pene Temnepatypbl NOAAET NUTaHNE
Ha coneHonAHbIN KnanaH EVRA @, uepes KoTtopbii
KUAKUIA XN1agareHT HauHeT NocTynaTtb B 60KOBOW
nopT BUHTOBOIO KOMMpeccopa.

TepmoperynupyLwmin NHXeKTOPHbIN KnanaH
TEAT ® perynupyeT pacxof BNpbICKUBaeMOW
XMAKOCTY B 3aBUCMMOCTY OT TemrepaTypbl
HarHeTaHWA, YTO NPefoTBPALLAET ee falbHeNLWnn
pocT.

Pene temnepatypbl RT

XnaoazeHmol Bce dTopcofepalyme xnagareHTol n R717(@mmmak)
CmeneHb 3awumel Kopnyca IP 66/54
MakcumaneHas memnepamypa OT 65 po 300
mepmob6annoHa [°C]
Temnepamypa okpyxatowet cpedel [°C] O1-50 8070
JuanasoH pezynuposarus [°C] O1-60 g0 150
Aupgpeperyuan At [°C] OT11.0 go 25.0
TepmoperynupyioLLmin MHXeKTOPHbIV KnanaH TEAT
XnadazeHmol Bce ¢pTopcopepalyme xnagareHTbl 1 R717(ammuiak)

JuanasoH pezynuposarus [°C]

MakcrmanbHas Temnepartypa TepmobannoHa: 150°C
MaKkcrManbHbI AnanasoH U3MeHeHWA TemnepaTtypbl TepmobannoHa: 20°C

MakcumanvHoe paboyee dasnerue [6ap] 20

013.300274

HomuHansHas npousgodumesnbHocms ™ [kBm]

* Ycnosusa akcnnyatauuu: T.= +5°C, Ap = 8 6ap, AT, = 4°C

10
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

lpumep 2.2.2:

Bnpebick xu0K020 xnadazeHma
npu noMowu 371ekmponpusoo-
HO20 KnanaHa

=== [Japo06pPa3HbIi XNagareHT
BbICOKOTIO AlaBNeHNs
Kuaokum xnagareHT
BbICOKOIO iaBieHnsA
MapoobpasHbIii xnagareHT
HW3KOro JaBfieHuA
Mupknin xnagareHt
HW3KOro JaBJieHusn

== Macno

@ 3anopHbI KnanaH

@ ConeHouaHbIN KnanaH

@ ONeKTPONPVBOAHDIN KnanaH
@ 3anopHbI KnanaH

@ KoHTponnep

@ [atunk Temnepatypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl NoOKa3aHbl Ha cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKO
[lOKyMeHTaLmu.

M3 otpenutena

xunakoctun/
ncnaputens
FIA
Bnpbick macna
Danfoss
Tapp_0019
10-2012

Komnpeccop

B macnootagenutenn
A .

® sva

TR

@ sva ®Icm ® v

o)
RA+FA

W3 pecusepa

ONeKTPOHHOE perynMpoBaHe BNPbICKa XUAKOCTA
OCYLLEeCTBMAETCA C MOMOLLbIO 3N1eKTPOMNPUBOAHOrO
knanaHa ICM ®. latumk Temnepatypbl AKS 21 ¢ ane-
MeHTOoM PT 1000 ® nsmepsaet TemnepaTypy HarHe-
TaHWA 1 NepefaeT COOTBETCTBYIOLMNIA CUrHanN B pe-
rynatop Temnepatypsbl (KoHTponnep) EKC 361 G.

KoHTtponnep EKC 361 nocbinaet ynpasnatowmi
curHan Ha npusog ICAD, KoTopblii perynupyet
CTeneHb OTKPbITUA 3NEKTPONPUBOAHOIO KnanaHa
ICM, orpaHunuvBas 1 nogaeprBas Heo6XoaNMYIo
TemnepaTtypy HarHeTaHWA rasa.

OneKTponpuBoAHbIN KnanaH ICM

Mamepuan Kopnyc: Hu3kotemnepartypHas ctanb

XnadazeHmsl Bce obuienpurHATbIe XnagareHTbl, BKAouas R717(ammuak) n R744(C0O,)
Temnepamypa koHmponupyemoti cpedwbl [°C] | OT -60 go 120

MakcumaneHoe paboyee oasneHue [6ap] 52

MpucoeduHumenvHbit pasmep DN [mMm] Ot 20 po 80

HomuHansHasa npousgooumensHocme® [kBm] | OT 72 po 22,700

* Yenosus akcnnyataumn: T, = -10°C, Ap = 8.0 6ap, AT, = 4K

Mpwueop ICAD

Temnepamypa okpyxatoweti cpedei [°C]

Ot -30 Ao 50 (Bo3ayx)

BxodHoli ynpagnsaiowuli cueHan

0/4-10 mA, nnn 0/2-10 B

Bpems nosnHoU nepeknadku npu MAakcumasibHou
3a0aHHoU ckopocmu

OT 3 0 45 ceK. B 3aBMCMOCTM OT pa3Mepa KranaHa

© Danfoss A/S (AC-SMC/MWA), 2013-09
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 2.2.3:

Bnpeick xudko20 xsadazeHma
npu nomMowu KOMNakmHou
knanaHHoud cmanyuu ICF

=== [1apO0O6PA3HDBIN XSTaJAreHT
BbICOKOIO AaBNeHNA
MKuakunm xnagareHT
BbICOKOIO AaBneHnA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHna
Munaknin xnapareHt
HW3KOro JaBfieHunn

=== Macno

® KnanaHHas ctaHuus ICF:

O

3anopHbIl KnanaH

Ounbtp

ConeHompHbIN KnanaH
Mogaynb py4HOro oTKpbITUA
DNEeKTPONPUBOAHbLIN KanaH
3anopHbIi KnanaH

@ KoHTponnep
@ [aTtumk Temnepatypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl NOKa3aHbl Ha CXxemax.
CxeMmbl He JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

W3 otoenutens
xupkoctn/
ncnapuTens

Danfoss
Tapp_0020
10-2012

Bnpbick macna

Komnpeccop

B macnootaenutenb

[lnA BNpblCKa »KNOKOro XflajareHTa KomMmnaHua
JaHpocc moxeT NpeAnoXnTb O4eHb KOMMAKTHYIO
KnanaHHyto ctaHuuio ICF @. B ee kopnyce pa3me-
LaeTCA [0 WeCTN pas3fnyHbIX moayneii. PaboTtas
TaKuM e 06pa3oM, Kak B npumepe 2.2.2, 3To pe-
LIeHMe OT/IMYAETCA KOMMAKTHOCTbIO 1 yoOCTBOM

MOHTa»<a.
KnanaHHasa ctaHuus ICF
Mamepuan Kopnyc: HuskotemnepatypHas ctanb
XnadazeHmsl Bce obuienpuHATble XagareHTbl, BKouas R717(ammmak) n R744(C0O,)

Temnepamypa kKoHmposnupyemolu cpedsbi [°C]

OT1-60 10 120

MakcumansHoe paboyee dasneHue [6ap]

lMpucoeduHumensHeit pasmep DN [mMm]

Ot 20 po 40
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

23
Perynmposauue AaBJieHnA B
KapTepe KoMmnpeccopa

lpumep 2.3.1:
PezynuposaHue dasneHus 8
Kapmepe Komnpeccopa npu
nomowu Knana+dos ICS u CVC

=== [lapOO6Pa3HbIN XNafareHT

BbICOKOro AaBneHunA

MapoobpasHbliii xnagareHT

HN3KOro AaBneHus
== Macno

O Perynatop fasneHvs
B KapTepe

@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl NoOKa3aHbl Ha cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKO
[lOKyMeHTaLmu.

B npouecce 3anycka Komnpeccopa unm nocse oT-
Talikn ncnapuTens Heo6xoauMo NpesycMoTpPeTb
perynvpoBaHvie AaBneHUs BCacbiBaHWA, MHave
OHO MOXET 0Ka3aTbCA CVLLKOM GOSbLUNM, UTO
MOXET MPUBECTYU K MEPErpy3Ke 3eKTpoaBMraTe-
nA Komnpeccopa.

Meperpyska MOXeT MPUBECTN K MOBPEXAEHNIO
3NeKTPOoABMraTens KoMnpeccopa.

Hwuxke ykasaHbl jBa cnocoba pelleHus 3Toi npo-

6nembl:

1. Pasrpyska komnpeccopa npu nycke. [Myck kom-
npeccopa € HEMOJIHOM Harpy3Kom MOXXHO OCY-
LLeCTBUTb, UCMOJIb3YA Pa3fIMyHble MeToAbl pe-
ryNMpoBaHUA ero NPoOn3BOANTENIbHOCTH, Ha-

npumMep, pasrpy»as YacTb NOPLUIHEN B Cllyyae
MHOTOLIMHAPOBbIX MOPLUHEBbIX KOMMPECCco-
POB UM Nepenyckas HeKOTOPYH YacCTb BCachl-
BaeMOro napa B 06xof Komnpeccopa ¢ MOMOLLbo
30JIOTHVKOBbIX KJlarnaHOB B CJlyYae BUHTOBbIX
KOMMPECCopoB v ap.

2. PerynupoBaHue LaBfiEHVA B KapTepe NopLuHe-
BbIX KOMMNPEeCcopoB. [laBneHvie BcacbiBaHUA
MOXHO MOAAEPKMBaTb Ha 33jaHHOM YPOBHE
nyTem YCTaHOBKM Ha JINHMN BCACbIBAaHVIA YNpaB-
NAeMOro NPOTUBOAABNEHNEM PEryVPYIOLLEro
KnanaHa. KnamnaH He OTKpOeTcs, NoKa AaB/eHne
B JIMHWW BCACbIBAHWA HE YMAZET HUXKe 334aHHON
BESINYUHBI.

N3 €
ucnaputens dDics

@ sva

Danfoss
Tapp_0021
10-2012

Komnpeccop B koHpeHcaTop

Macnootaenutens

[na perynnpoBaHus faBneHnsa Npu nycke Kom-
npeccopa, Nocsne OTTaky NCnapuTens n B Apyrmx
CJlyyasax BO3MOXHOTO NPeBbILLEHUA AaBNeHA BCa-
CblBAaHUA,B IMHMIO BCACbIBaHWA NpefyCcMaTpriBa-
eTcA YCTaHOBKa CepBOMpPUBOAHOrO KnanaHa ICS ©
C MUOTHBIM yNpaBiaeHNeM 1 MIOTHOTO KilanaHa
Tuna CVC, ynpaBnaemoro npoTnBogaBfieHNeM.

KnanaH ICS He oTKpoeTcs, noka AaBneHue Bca-
CbIBAHUA 3@ HAM He ONYCTUTCA HUXKe 3afiaHHON
nNUNoTHbIM KnanaHom CVC BenmuvHbl. Taknum 06-
pa3om, nap BbICOKOrO AaBfieHNA B JIMHUN BCaCbl-
BaHUA NOCTeMNeHHO NOCTyMnaeT B KapTep, obecne-
ynBasA perynnpoBaHne Npoun3BOANTENBHOCTH
Komnpeccopa.

CepsonprBofHbIf KnanaH ICS ¢ NMAOTHbIM ynpasnieHnem

Mamepuan Kopnyc: H/3KoTeMnepaTypHas cTanb

XnadazeHmol Bce obuienpurHaATbIe XMagareHTbl, BKoYas R717(ammuak) n R744(C0O,)
Temnepamypa koHmposnupyemoti cpedsi [°C] | OT -60 fo +120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumeneHeil pazmep DN [mm] OT120 po 150

MpouszsodumenbHocms ™ [kBm]

Ot 11 go 2440

*Ycnosua akcnnyataunu: T = -10°C, Ty = 30°C,

Ap = 0.2 6ap, AT, = 8K

MunoTtHbI knanaH CVC (LP)

XnadazeHmel

Bce obwenpuHaTbie xnagareHTbl

Temnepamypa kKoHmposnupyemou cpedsbi [°C]

OT-50p10120

MakcumanvsHoe paboyee dasneHue [6ap]

Ha cTtopoHe Bbicokoro aasnenusa: 28
Ha cTtopoHe Hu3Koro gasnexua: 17

Juana3zoH dasnexuti [6ap]

Ot-045p07

lponyckHas cnocobHocme K, [m/4]

0.2

MunoTtHbIn knanaHd CVC (XP)

XnadazeHmol

Bce obwenpurHaTbie xnagareHTbl

Temnepamypa KoHmposnupyemou cpedsbi [°C]

OT-50p10120

MakcumanvHoe paboyee dasneHue [6ap]

Ha cTtopoHe Bbicokoro aaBnenHua: 52
Ha cTtopoHe Hu3Koro gasneHusa: 28

Juana3zoH dasnexuti [6ap]

OT4 028

lponyckHas cnocobHocme K, [m/4]

0.2
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

24
MpepoTBpaweHne
o6paTHOro NoToKa
XnapareHTa

lpumep 2.4.1:
lMpedomepaweHue 06pamHozo
nomoka xnadazeHma

=== [1apO0O6PA3HDIN XSTaJAreEHT
BbICOKOIO AaBNeHs
Mapoobpa3Hbiil xnagareHT
HI3KOro faBfieHuns

=== Macno

(D 06patHo-3anopHbIl KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce knanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

HenpemeHHbIM ycnoBueM HopMasbHOM pPaboTbl
CUCTEMbI OXNAXKAEHNA ABNAETCA NPeAoTBPaLleHme
06paTHOro NOTOKa KOHAEHCMPOBAHHOIO Xnaja-
reHTa U3 KOHZeHcaTopa B Mac/00TAENNUTENb 1
Komnpeccop. B nopLuHeBbIx Komnpeccopax obpat-
HblIli NOTOK XJlaflareHTa MOXeT NPUBECTY K rngpa-
B/IMYECKOMY yAapy. B BUHTOBbIX KOMNpeccopax
06paTHbIV MOTOK MOXET NMPUBECTM K BPALLEHWIO

Basia B 06PATHYO CTOPOHY Vi MOBPEXAEHNIO NOJ-
LIMMHMKOB KOMMpeccopa.

Take HeoO6XOAMMO NPeAOTBPALLATL MUTPALIMIO
X/flafjareHTa B Mac/IOOTAENUTENb 1 1ajiee B KOM-
npeccop BO BpPeMs ero ocTaHoBa. [lna npefoTtepa-
LeHNsA 06paTHOro NOTOKa XlafjareHTa Ha BbIX0oge
13 MaCIo0TAENNTENA CieflyeT NpeayCcMOTPeTb
yCTaHOBKY 06paTHOro KanaHa.

Komnpeccop

B koHpeHcaTop

N3
ncnapurens

Danfoss
Tapp_0023_02
10-2012

Macno-
oTaenuTens

EVRAT+FA

O6patHo-3anopHbIi KnanaH SCA @ Bo Bpems
paboTbl CMCTEMBI OXNTaXKAEHUA GYHKLMOHMPYET
KaK 06paTHbIV KNamnaH, U TakxKe MOXET UCMONb30-
BaTbCs B KaUeCTBe 3aMopHOro KnanaHa v nepe-
KPbIBATb JIMHNIO HAarHeTaHNA NPV TEXHNYECKOM
06CNyXMBaHNM CUCTEMBI. DTOT KOMOUHUPOBAHHbIN
06paTHO-3aMnopHbIN KnanaH 6onee ygobeH npu
MOHTaXe 1 UMEET MeHbLUee rmfpaBanyeckoe con-
POTMBEHVE MO CPAaBHEHNIIO C BAPUAHTOM YCTaHOB-
KW CTaHAAPTHbIX 3aMOPHOTro 1 06paTHOro Knana-
HOB MO OTAENbHOCTU.

Kpwutepun Bbibopa 06paTHO-3aMopHOro KnanaHa:

1. KnanaH cnefyet Bbibupath NCXoAA 13 Npow3-
BOAVTENbHOCTY CUCTEMBI, @ HE U3 AUaMeTpa
Tpybonposoaa.

2. Heob6xoavMo yumTbiBaTb YCNOBWS KCMIyaTaLmm
KaK Npuv HOMWHANbHOW, Tak 1 MPY 1 YaCTUYHOW
TennoBoW Harpyske Ha cuctemy. CKopocTb no-
TOKa NPV HOMUHANBbHOWN Harpy3Ke AO/MKHA ObITh
6/1M3Ka K peKoOMeHyeMbIM 3HaUYeHMWsAM B TO
BpemA Kak Npwv YaCTUYHOW Harpy3Ke OHa [OJX-
Ha 6bITb BbllLe MUHMMAJIbHOTrO PEKOMeHYye-
MOFO 3HaueHus.

Bonee nogpo6Haa nHdopmayma no Boibopy Kna-
MaHoB NpWBefeHa B KaTanore Ha Usgenue.

O6paTHO-3anopHbIi KnanaH SCA

Mamepuan Kopnyc:  cneumanbHas XonogHOCTONKasA CTanb, aTTeCTOBaHHanA 41 paboTbl
Npu HA3KKX TemnepaTtypax
Ltok: NoNMpoBaHHaA HepXKaBeloLas CTaNb
XnadazeHmol Bce obuienpurHATbIe XNagareHTbl, BKAoyas R717.

Temnepamypa koHmponupyemoti cpedsl [°C] | OT -60 fo 150

Omkpeoleatowuli nepenad dasneHus [6ap]

0.04 (npy>uHa Ha 0.3 6ap [fOCTYNHa [N 3aKa3a Kak 3anacHas 4acTb)

MakcumanvHoe paboyee dasneHue [6ap] 40

MpucoeduHumenvHbit pazmep DN [Mm] Ot 15p0125
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

25
BbiBOADI

PerynupoBaHue

MpnumeHeHne

Mpenmywecraa

HepocTtatkn

Perymnposam/le nponsBoanNTeNIbHOCTN KOMMpeccopa

CTyneHuaTtoe perynnposa-
HMe NPOU3BOAUTENIBHOCTY
Komnpeccopa Npu NOMoLL
KoHTponnepa EKC 331 n gat-
ynka gasneHus AKS 32/33.

MpumeHaeTca ana mMHoroum-
JINHAPOBbIX KOMMPECCOPOB,
BVHTOBbIX KOMMPECCOPOB

C HECKOJIbKVMM BCACbIBato-
MMM MOPTAMU N CUCTEM C
HECKONbKMMW NapannesibHo
paboTaLWMmMn KOMNpPecco-
pamu.

MpocToit cnocob perynunpo-
BaHuA.

DddeKTMBHOCTL MPK MOSHOWN
M YaCTUYHOW Harpyske npu-
MepHO OMHAKOBaA.

He obecneunBaetca
NNaBHOCTb PErynMpoBaHms,
0COBEHHO NpY He6OMbLIOM
KOSIMyecTBe CTyrneHen
perynupoBanua. Hanuune
KonebaHu aaBneHns
BCaCbIBaHUA.

PerynupoBaHue npon3so-
AUTENbHOCTUN KOMMpeccopa
riepenyckom ropayero rasa
npv nomoLuy knanaHos ICS
n CVC.

an/IMeHﬂeTCﬂ AnAa komnpec-
CopoB C NOCTOAHHON npowus-
BOAUTENIbHOCTbIO.

HenpepbiBHOE perynnposa-
HU1e NPON3BOANUTENIBHOCTM B
COOTBETCTBUU C PpaKTNYecKom
TEnN0BOWN Harpy3Kom Ha cuc-
Temy. lopsAunii ras cnoco6-
CTBYeT BO3BpaTy Macna un3
ncnapuTensa B KOMNpeccop.

Hu3kan spdekTnBHOCTL
KoMnpeccopa B yCI0BUAX
YaCTUYHOWM HarpysKu.
Bbicokoe sHepronoTpebne-
Hue.

PerynupoBaHune
NPOV3BOANTENbHOCTN
KoMrpeccopa nyTem
MN3MeHeHUs yncna o6opoToB.

MNMpumeHsaeTca ana Bcex
KOMMPEeCCcopoB, CMOCO6HbIX
paboTaTb Ha MOHVMXEHHbIX
obopoTax.

Hu13Kn nyckoBowm TOK.
SHeprocbepexeHue.
Hun3kuni yposeHb wyma.
BonbLuoii CpoK Cy6bl.
MpocToTa MOHTaXa.

Komnpeccop ponxeH 6biTb
NPWUroAeH AN aKcnayataumm
Ha MOHVIXXEHHbIX 060opOTax.

Perymnposamne TemMmnepa

MexaHunyeckas cmctema
BMPbICKA XKNLKOTO
XnagareHTa npu nomoLym
knanaHos TEAT, EVRA(T) n RT.

MpumeHaeTca ana cuctem, B
KOTOpPbIX CyllecTByeT
BEPOATHOCTb NMpeBbllleHnA
TemnepaTtypbl HarHeTaHUA.

MpocToi 1 3$PeKTNBHDbIN
Cnocob perynnpoBaHus.

BripbIcK XMAKOro xnafjareHTa
MOXET NMPUBECTU K NMOBPEX-
ZeHunto Komnpeccopa. [JaHHbIi
cnoco6 meHee 3¢ peKTrBEH
Mo CpaBHEHMIO C NPUIMeHe-
HVIEM NPOMEXKYTOUYHOTO
oxnaguTens.

DneKTPOHHasA cuctema
BMNPbICKA KMAKOIO XflafjareHTa
npwvi NOMOLLY KOHTponepa
EKC 361 n knanaHa ICM.

OneKTPOHHasA cuctema
BMPbICKA KMAKOrO XflafareHTa
npvi TOMOLLY KOHTpOsepa
EKC 361 n knanaHHoMn
cTaHuuwm ICF.

MpumeHsieTcs ans cuctem, B
KOTOPbIX CyLiecTyer
BEPOATHOCTb MPEBbILIEHNS
TemnepaTtypbl HarHeTaHUs.

YHUBEpPCanbHbIA N KOMMNAKT-

HbI1 CNOCO6 perynvpoBaHus.
BO3MO>HbI MCTAHLMOHHDI
KOHTPOSb U perynmpoBaHue.

He nprmeHnm gna roptoumx
XNafareHToB. BnpbicK Xng-
KOro X/flafareHTa MoXeT npu-
BECTM K NOBPEXAEHNIO KOM-
npeccopa. [laHHbi cnocob
MeHee 3pdeKTVBEH No cpaBs-
HeHMIO C NpYIMeHeHneM Npo-
Me>XXyTOYHOTrO OXJIagnTens.

PerynupoBaHue gaBneHun

A B KapTepe Komnpeccopa

PerynupoBaHue gaBneHus B
KapTepe Komnpeccopa npu
nomoLuu knanaHos ICS n CVC.

PerynupoBaHvie aaBnexus B
KapTepe Komnpeccopa npu
nomoLy knanaHos ICS n CVP.

o5

MpumeHsaeTca ana nopLuHe-
BbIX KOMMPECCOPOB, B OCHOB-
HOM, B CUCTEMaX OXJlaXAeHNA
Marnow 1 cpefHen Npon3Bo-
[UTENBbHOCTU.

MpoCTO 1 HaAEXHbI CNoco6
perynnpoBaHus.
SddeKTnBHBIN CNOCcob
3aLLMTbI NMOPLLIHEBbIX
KOMMPeccopoB npw nycke

1 nocse oTTankmn ropaymm
rasom.

Hannuyne noctosiHHOroO
nafieHva 4aBNeHuns B IMHAN
BCaCblBaHUA.

MpepoTBpaleHne o6paTHOro NOTOKA X/1afjareHTa

MpepoTBpalyeHne
obpaTHOro nNoToka
XnajareHTa npy nomowu
knanaHa SCA.

MpumeHaeTca ana Bcex
XonogunbHbIX yCTaHOBOK.

TexHnuYecKkm NpocTol cnocob
perynupoBaHusa. [pocToTa u
yAO6CTBO MOHTaXa.

Hwu3koe ruapasnnyeckoe
COMpOTUBNEHNE.

Hannuyne noctosiHHOro
nageHnA gaBneHnA B INHUN
HarHeTaHuAa.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

2.6 TexHuyeckoe onucaHue / Pykoeodcmaeo WHcmpykyuu

Cnpasoquaa AOKymMeHTauuA Tvn [lokymeHT Tun [lokymeHT Tun [okymeHT Tun [okymeHT
AKD 102 | PD.R1.B ICF PD.FT0.A AKD 102 MG.11.L ICF PLFTO.A

Cnpasovras dokymermayus AKS21 | RKOY.G IcM PD.HTOB AKS 21 RL14D ICM20-65 | PLHTO.A

8 anpasumHom nopadke AKS32R | RD.5G.J ICS PD.HS0.A AKS 32R PLSBO.A ICM 100-150 | PLHTO.B

yKkasada Ha cmp. 149
AKS 33 RD.5G.H REG PD.KM1.A AKS 33 PLSBO.A ICS 25-65 PLHS0.A
CvC PD.HNO.A SCA PD.FL1.A CvC RLAX.L ICS 100-150 | PLHS0.B
CvP PD.HNO.A SVA PD.KD1.A CVP PLHNO.C REG PLKM1.A
EKC331 |RS.8AG TEAT RD.1FA EKC 331 RL8B.E SCA PLFL1.A
EKC361 |RS.8AE EKC 361 RL8B.F SVA PLKD1.A
EVRA(T) | PD.BMO.B EVRA(T) RL3D.A TEAT PLAUO.A

AKTyasbHble BEPCUM TEXHUYECKMX OMUCAHMI 1 UHCTPYKLIMIA JOCTYMHDBI Ha caiiTe KomnaHum [laHpocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.R1.B&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RK0YG
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=RD5GJ
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD5GH
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

3. PerynupoBaHune
paboTbl KOHAEeHcaTOpOB

3.1
KoHpeHcaTopbl € BO3AYLWHbIM
oxnaxpeHmem

B aKcnyaTaLMOHHbIX YCNTOBUSIX, XapaKTepu3yio-
Wmxca 6onbwmmM KonebaHnaMN TemMnepaTypbl
OKpy»aloLLen cpeabl U/unv TensoBom Harpysku,
HeobXxo4MMO NpefycMaTprBaTh PErynnpoBaHme
[aBNeHNA KOHAEeHcauUn Ana npeaoTBpaLleHns
C/IMLIKOM CUIbHOTO ero NoHmkeHuA. CnLWKoM
HU3KOe AaBfieHVe KOHAEeHCALN NPYIBOANT K He-
[OCTaTOYHOMY Nnepenagy AaBneHna Ha pacwmpu-
TeJIbHOM YCTPOWCTBE, 1, KaK CeACTBUe, K Heflo-
CTaTOYHO Nnofaue xnagareHTa B MCNapuTesb.
CnepoBatenibHO, perynupoBaHvie Npon3Boan-
TENbHOCTN KOHAEHCATOpa B OCHOBHOM MPUMEeHs-
eTCA B 30HAX C YMEPEHHbIM KJIMMAaTOM 11 B MEHb-
el cTeneHn B Cy6TPOMMKax 1 TPOnuKax.

OcHoBHas naea perynmpoBaHnAa 3aKilo4yaeTcAa B
perynnpoBaHnA Npon3BoanTesIbHOCTU KOHAEH-

caTopa Npwv HA3KOM TemrepaType OKpyKatoLlen
cpefbl ANA NoafepKaHnA AaBeHNA KOHAeHca-
LK Bbllle MHUMaNbHO JOMYCTUMOTO YPOBHS.

PerynvupoBaHue Npon3BoanTeNbHOCTM KOHAEHCa-
LM ocyLiecTBnAeTcA Nnbo nyTem perynnpoBaHus
pacxofa LMpKYNMpYoLWero yepes KOHAeHcaTop
BO3/yXa UM OXJlaxagioLell BoAbl, 1160 3a cyet
yMeHblueHUA 3PpPeKTUBHON MoLLaAn NOBEPXHO-
CTV TennoobmeHa.

B KoHAeHcaTopax pa3nnyHbIX TUNOB MPUMEHAIOT-
CA pasnuyHble cnocobbl perynupoBaHus. Camu
KOHAEHCATOPbI NoApPa3aenaTCaA Ha:

3.1 KoHaeHcaTopbl C BO3AYLUHbIM OX1aXKAeHNeM
3.2 VicnapuTtenbHble KOHAEHCATOPbI

3.3 KoHgeHcaTopbl C BOAAHBIM OXNaXKaeHnem

KoHaeHcaTop ¢ BO3AyLUHbIM OXJIaXKAeHMEM Npea-
CTaBnAeT co601 TENNOOOMEHHNK, COCTOALMI U3
opebpeHHbIX TPy6. OH MOXET ObITb FOPV30HTaNb-
HbIM, BEPTVKaNbHbIM v V-06pa3Hoi Gopmbl.
OKpy»KatoLyin BO3AyX NPOAYBaeTcA Yepes Tenno-
OOMEHHUK NP MOMOLLY OCEBbIX WU LIEHTPOOEX-
HbIX BEHTUNIATOPOB.

KoHpeHcaTopbl € BO3AYLIHbIM OXNlaXKAeHNEM NPpU-
MEHSIIOTCA B NMPOMbILLIEHHbIX CUCTEMAX OXJIAaXJe-
HVISl, SKCMTYaTMPYEMBIX B YCIIOBMSIX BbICOKOW
BI@XXHOCTM BO3Ayxa. 1A perynupoBaHmns gaene-
HVA KOHOEHCALUW B KOHZIEHCATOPax C BO3AYLIHbIM
OX/IaXKAEHNEM MOTYT NMPUMEHATLCA NPVIBEAEHHDIE
HUXKe cnocobbl.

3.1.1 - CmyneH4amoe pe2ysuposaHue

MepBbill cnocob perynupoBaHna 3aKnovaeTcsa B
MCMonb30BaHNM HeOBXOAMMOro KonnyecTsa pene
ZaBneHus Tvna RT 5 komnaHum JaHdocc, HacTpo-
€HHbIX Ha pa3fiNyHble 3HaYeHNA AaBNEHWA BKIIO-
YeHWNA 1 OTKIIIOUYEHNA BEHTUATOPOB.

BTopoli cnoco6 perynupoBaHus paboTbl BEHTUNSA-
TOPOB 3aK/ioYaeTcsa B UCMONb30BaHMN pere AaB-
neHua komnanum flanpocc Tvna RT-L ¢ HenTpanb-
HOV 30HOM. [lepBOHAYanbHO pene UCnosib3oBa-
NOCb BMeCTe CO CTYNeHYaTbiM KOHTPOJIEPOM C

3aflaHHbIM KOJIMYeCTBOM KOHTaKTOB, COOTBET-
CTBYIOLMM KONMYECTBY BEHTUNATOPOB. OfiHaKo
AaHHasA cuctema cpabaTbiBana CIMWKOM ObICTPO
1 [NA 33a€PXKKIN BKITIOYEHVA N OTKITIOYEH WA BEH-
TUNATOPOB HEOBXOAMMO BbINO NCMOMb30BaTh
Tanmepbl.

Tpetuii cnocob perynnpoBaHnia 3aKloYaeTcs B
MCMOJIb30BaHUV COBPEMEHHOTO CTYMEHYATOrO
koHTponnepa EKC 331 komnanun JaHdocc.

3.1.2 - Pe2ynuposaHue ckopocmu 8pawjeHus
8eHMUIAMOopo8

TOT cnocob perynMpoBaHUA NPoV3BOANTENb-
HOCTM KOHAEHCcaTopa B OCHOBHOM UCMOJb3yeTcsa
B Cllyyae Heob6XoANMOCTU YMEHbLUIEHWA YPOBHSA
LUYMa BEHTUNATOPOB.

[ina peanusauum faHHoro cnocoba MoxeT ObiTb
1Cnosib30BaH npeobpasosatesib YacToTbl AKD
KomnaHun JaHdocc.

3.1.3 - Pe2ynuposarue niouwjaou mensioobmeHa
[na perynupoBaHua nnowaam tTennoobmeHa
Heobxoaum pecrBep. O6bem pecnBepa AOMKEH
ObITb JOCTATOUHBIM 11 KOMMEHcaLun KonebaHui
no obbemy xflafareHTa B KOHAeHcaTope.

PerynupoBaHue nnowaam TensoobmeHa

OCyLLeCTBAETCA ABYMA ClieAyoLmMm crnocobamm:

1. Mpy NnomoLLymM OCHOBHbIX KnanaHos ICS nnn PM
C NMNOTHBIM KNanaHOM NOCTOAHHOTO AaBNEeHNA
CVP(HP), ycTaHOBREHHbIX Ha MMHWW ropAYero
rasa Ha BXofe B KOHAeHcaTop 1 knanaHa ICV ¢
NUNOTHBIM KNanaHoMm nepenaga faBneHns
CVPP(HP), yctaHoBNEeHHOr0 Ha Tpybonposoae
MeXAy NIMHUEN ropAYero rasa u pecrBepom.
[lnAa npepoTBpaLleHa MUrpaLum >KnMgKoro
xnafjareHTa 13 pecusepa B KOHAEHcaTop, B
Tpy6onpoBoae Mexay HAMW YCTaHaBMBaeTCcA
ob6paTHbI KnanaH NRVA.

2. Mpwn nomoLym ocHoBHoro knanaxa ICS ¢ nunot-
HbIM KJlanaHoM noctosiHHoro aaeneHus CVP(HP),
YCTaHOBEHHbIX B TPY6ONPOBOAE, COeANHAIOLLEM
KOHAEHCaTop 1 pecuBep, 1 MPU MOMOLLM Kflana-
Ha ICS ¢ NMNOTHBIM KNanaHoOM nepenaga aas-
nenuna CVPP(HP), yctaHOBREHHBIX B TPpy60Mpo-
BOJle MeXAy NIMHMEN ropAaYero rasa n pecuse-
pOM. OTOT Cnocob perynmpoBaHmns, B OCHOBHOM,
NCMOSb3yeTcA B KOMMePUECKNX XONOAUTbHbIX
yCTaHOBKaXx.
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lpumep 3.1.1:

CmyneH4amoe pezynuposaHue
npou3sooumenbHOCMU KOH-
OdeHcamopa ¢ 8030yWHbIM OX-
naxoeHuUeM nymem 8K/II04YeHUs
U OMKJII0YeHUsA 8eHMUIAMOpPO8
npu nomMowu cmyneH4amozo
koHmponnepa EKC 331

=== [1apO0O6PA3HBIN XSTaJAreHT
BbICOKOIO JaBfeHNsA
Muoknin xnagareHT
BbICOKOIO AAaBNieHMsA

@ CTyneHyaTblin KOHTpONNep
@ [atunk naBneHus
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH
® 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MOKa3aHbl Ha Cxemax.
CxeMmbl He JO/KHbI UCMOJIb30BaTHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

-
|
|
|
|
|
|
I

a
|
|
|
@ AKS 33 @

<

M3
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KoHpeHcaTop
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Pecusep

Danfoss
Tapp_0031_02
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SNV

SVA K paclumputensHomy

YCTPOWCTBY

EKC 331 @ npepcTtaBnseT coboit YeTblpexcTyneH-
YaTbli KOHTPOJINEP, UMEILLNIA L0 YeTbIpEX pene-
HbIX BbIxof0B. OH OCyLLeCTBAAET NepeKsyeHre
peXnMoB paboTbl BEHTUIATOPOB MO CUrHanam Aas-
NIeHUA KOHAEeHcaUumn oT Aatunka gasneHma AKS 33
@ nnn AKS 32R. TiprHUMN perynmpoBaHna ¢ Hell-
TpanbHo 30HOI KoHTponnepa EKC 331 @ obe-
CrneymBaeT perynnpoBaHme Npon3BoanNTENbHO-
CTV NO KOHAEHCaUMKW C NoOAAEPKaHEM faBrieHna
KOHAEHCaLMM Bbllle MAHUMANbHO JOMNYCTYMOTO
3HaueHus.

MoppobHasn nHdopmaLusa No perynnpoBaHuio ¢
HenTPanbHOW 30HON NpuBefeHa B nogpasaene 2.1.

O6BoaHOI TPy6ONPOBOL, Ha KOTOPOW YCTaHOBIIEH
3anopHbin KnanaH SVA ® cny»xut ans ypaBHuBa-
HWA AaB/IEHUI B pecrBepe 1 Ha BXOAe B KOHAEH-
caTop AnA obecrneyeHra OTBOAA XKUAKOTO Xapa-
reHTa 13 KOHJieHcaTopa B pecrBep.

B HeKOTOpbIX X0NOAMbHbIX YCTAaHOBKaX UCMOSb-
3yeTcA KoHTponnep EKC 331T. JlaHHbI KOHTpON-
nep MoXeT nonyyaTb ynpasaAoLWniA CUrHan ot
fdaTtymka Temnepatypbl Tuna PT 1000, Hanpumep,
AKS 21. [aTumk TemnepaTypbl 06bIYHO yCTaHaB-
NNBAETCA Ha BbIXOfe U3 KOHJeHcaTopa.

MpumeuaHue. PerynnpoBaHue c MOMOLLbIO
KoHTponnepa EKC 331T n gatumka Temnepatypbl
PT1000 He ABnAeTCA TaKM TOYHbIM, Kak C MOMO-
wbto EKC 331 1 gaTumka gaBneHns, NOCKOJbKy
TemnepaTypa Ha BbIxofe 13 KOHAeHcaTopa MoXeT
He COBCEM TOYHO OTpaxaTb paKkTnyeckoe faBrne-
HUe KOHAEeHCaunmn BBUAY NepeoxnaKaeHuns »Kua-
KOCTW VAN HAaNIMUNA B XONOAUNbHON CUCTEME He-
KOHJEHC/pyeMbIX ra3oB. BKntoueHne BeHTUNATO-
OB B YCNOBUAX HEAOCTaTOYHOIO NepeoxnaKaeH A
XNajareHTa MOXeT CONPOBOXAATbCA PE3KNM
BCKUMaHWEM XnafareHTa.

Datunk gaBnexma AKS 33

[atunk gaBneHus AKS 32R

XnadazeHmel

Bce xnapareHTbl, BKtoyasa R717

Bce xnapareHTbl, BKNtoyasa R717

Pa6oyuti duanasoH dasneHul [6ap] OT-1p034

OT-1p034

MakcumaneHoe paboyee 0asneHue PB [6ap]

55 (3aBUCKT OT AnanasoHa)

60 (3aBUCKT OT AnanasoHa)

Pa6oyuti duanazoHn memnepamyp [°C] -40to 85

Jluana3zoH komneHcuposaHHoU [na Huskoro gasneHua: ot =30 go +40

memnepamypei [°C] [na Bblcokoro aasnenus: ot 0 go +80

HomuHanbHbIl 8bIX0OHOU Cu2HAN O14 no 20 MA | Ot 10 0 90% OT HanNpAXeHNUA NUTaHNA

[Hatumk pasneHua AKS 3000

Hatuumk nasneHua AKS 32

XnadazeHmol

Bce xnapareHTbl, BKtoyasa R717

Bce xnapareHTbl, BKntovasa R717

Paboyuti uanasoH daesneHuti [6ap]

OT 0 go 60 (3aBMCUT OT AranasoHa)

Ot -1 go 39 (3aBMCUT OT AranasoHa)

MakcumaneHoe paboyee 0asnerue PB [6ap]

100 (3aBMCUT OT Anana3oHa)

60 (3aBUCKT OT fnana3oHa)

Pa6oyuti duanazoH memnepamyp [°C] OT1-40 po 80

OT1-40 po 85

JluanazoH komneHcuposaHHoU
memnepamypel [°C]

[na Huskoro aasnexus: ot -30 o +40
[na Bbicokoro gaeneHus: ot 0 go +80

[insa Hyu3koro faeneHus: ot -30 go +40
[ins Bbicokoro gaBneHus: ot 0 Jo +80

HomuHaneHeil 8b1X00HOU cuzHan

OT14 no 20 MA

or1po5Bunmor0p010B
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lpumep 3.1.2:

PezynuposaHue ckopocmu
8pawjeHus 8eHMUIAMOopPo8
KOHOeHCcamopo8 ¢ 8030y WHbIM
ox/1aXK0eHuem

=== [Tap00O6PaA3HBIN XNlaJareHT
BbICOKOTO AaBneHuns
Mnpknin xnagareHT
BbICOKOIO AiaBieHns

@ MpeobpasoBaTenb YacToThl
@ HaTtunk gaBneHusa

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
Cxembl He OMKHbI UCMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

M3 nnHnn » I I A |
HarHeTaHNs T Fr
PecuBep
Danfoss <[Ep SNV K pacwmputensHomy
Tapp_0141_02 SVA yCTpONCTBY
10-2012
Perym/lpOBaHme npon3BoanUTESIbHOCTN C MOMOLLbIO
YacToTHOro NpeobpasoBaTens faeT cneayLne
npenmyLiecTsa:
m DHeprocbepexeHune
| yﬂy‘-ILLleHHOQ perynmpoBaHue n 6onee BblCOKOE
KayecTBO NpoayKToB
B CHuXeHve ypoBHA WyMa
m [MpoganeHue cpoka cny6bl 06opyaoBaHNA
m Y7o6CTBO MOHTaXa
m [pocToTta ncnonbsosaHua. ObecneurBaet
TOYHOE perynmpoBaHne CUcTtembl
MpeobpasosaTenb YacToTbl
Mpeobpasosartenb yactoTbl AKD 102 VLT FC 102 / FC 302
[lnana3oH moLHOCTN OT 1.1 kBT go 45 kBT OT 1.1 kBT go 250 kBT o 1200 kBT
HanpsxxeHue 200-2408B 380-480B 200-690 B
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 3.1.3:
Pe2ynuposa+ue npou38o0u-
mesibHOCMU KOHOeHCamopos
C 8030y WHbIM OX/1a0eHUeM
nymem usmMeHeHus niowaou
nosepxHocmu mensoobmeHa

== [Tap00O6PA3HDBIN XSTaJAreHT
BbICOKOrO fiaBieHunA
Mnpkun xnagareHT
BbICOKOIO fiaBfieHnA

® Perynatop paBneHua
@) 3anopHbI KNnanaH
® O6paTHbIN KnanaH
@ 3anopHbIi KNanaH
® 3anopHbI KNnanaH

® OnddepeHumanbHbIn
perynstop faBneHus

@ 3anopHbI KnanaH

TexHuU4ecKue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

SCA

NnHmnA
BCacCbIBaHUA

Komnpeccop

Danfoss
Tapp_0148_02
10-2012

KoHnpeHcaTop

@ svA
5

® NRVA

Pecusep

SVA

SNV

K pacwmputensHomy

K macnooxnagurenio ycrponcrey

[JaHHbIN cnocob perynuposaHua obecrnedvisaet
noafepKaHvie AaBeHNA B pecrBepe Ha AoCTa-
TOUYHO BbICOKOM YPOBHE MPU HU3KKX Temrnepary-
pax OKpy»KatoLiero Bo3ayxa.

CepBonpuBogHbIi KnanaH ICS @ oTKpbiBaeTcA
NPV JOCTVXEHMN 3HAUYEHNA JABNEHUA HarHETaHNA,
3afaHHOro NUNOTHbIM KnanaHom CVP.

KnanaH ICS @ 3akpblBaeTca Npu nageHnumn aasne-
HUA HWXKE 3aJaHHOrO NMUIOTHBIM KNnanaHom CVP
3HavyeHus.

CepsonpusogHbIi kKnanaH ICS ® ¢ nunoTHbIM
KnanaHoMm NoCcTOAHHOro nepenaga AaBneHus

CVPP nopfepxrBaeT HeobxoAMMOe 1aBfiEHMNE B
pecusepe. Bmecto guddepeHumanbHoro pery-
nAaTopa AasneHna ® MoxeT ObITb NCMONb30BaH
nepenyckHown knanaH OFV.

O6paTHbIin KnanaH NRVA @ obecneuriBaeT noBbl-
LIeHHOe [jaB/eHne B KOHJIeHCaTope, 3aiepXKiBas
B HEM XWAKWUIA XxnagareHT. [ina storo Tpebyetca
pecriBep AOCTaTOUHO 60bLIOro ob6bema. Takxe
obpatHbI knanaH NRVA npepoTBpaliaet murpa-
LIMI0 XKMAKOCTY 13 pecnBepa B KOHAEHcaTop, Koraa
nocnefHun ctaHoBUTCA 6osiee XONOAHbIM B Nepu-
o[l NPOCTOA KOMMpeccopa.

CepBONPYBOAHBIN KNanaH ¢ NUNOTHbIM yripasneHvem ICS

Mamepuan Kopnyc: H1u3KoTemnepaTypHas cTanb

XnadazeHmol Bce obuienpurHATbIe XNagareHTbl, BKoyas R717(ammuak) n R744(C0O,)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT-60 go 120

MakcumanvHoe paboyee dasnerue [6ap] 52

lpucoeduHumensHoil pasmep DN [mm] OT20 po 150

HomuHansHas npousgodumenbHocms™ [kBm]

Ha nuHnn BcacbiBaHus: ot 20 go 3950
Ha nuHum XngKocTun BbICOKOro AasneHus: ot 179 go 37,000

* Yenosua skennyatauum: R717, Tiq=30°C, Pgich=12 6ap, AP=0.2 6ap, Tyiscn =80°C, T.=-10°C

MunoTHbIN KnanaH nepenaga aasnexdna CVPP

XnadazeHmsl Bce obuienpurHATbIE Heroptouve xnagareHTbl, BKitovasa R717(ammuak)
Temnepamypa koHmponupyemoti cpedsi [°C] | OT =50 go 120
MakcumanvHoe paboyee dasneHue [6ap] CVPP (LP): 17

CVPP (HP): po 40

JuanasoH pezynupogarus [6ap]

CVPP (LP):oT0 0 7
CVPP (HP): o1 0 go 22

lponyckHas cnocobHocme K, [m/4]

0.4

20
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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

TexHu4yeckue
Xapakmepucmuku
(npodonxeHue)

MNoTHbLIN KNanaH noctosiHHoro gaeneHua CVP

XnadazeHmol

Bce obuienpuHATble XagareHTbl, BKoyas R717(ammmnak) n R744(C0O,)

Temnepamypa koHmponupyemoli cpedsi [°C]

-50t0 120

MakcumanvHoe paboyee dasneHue [6ap]

CVP (LP):17
CVP (HP): 40
CVP (XP): 52

Pab6oyuti duanasoH dasneHuli [6ap]

CVP (LP): oT -0.66 no 7
CVP (HP): 01-0.66 10 28
CVP (XP): oT 25 10 52

MponyckHas cnocobHocme K, [m/4]

CVP (LP): 0.4
CVP (HP):0.4
CVP (XP): 0.2

MepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnaoazeHmol Bce obLienpuHATbIe Heroproumne xnafareHTbl, Bkouasa R717(ammuak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT =50 go 150

MakcumanvsHoe paboyee dasneHue [6ap] 40

pucoeduHumenoHoiti pasmep DN [mm] 20/25

Omkpeolsatowuli nepenad dasneHus [6ap] Ot2p08

© Danfoss A/S (AC-SMC/MWA), 2013-09
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

3.2 McnaputenbHblii KOHAEHCATOP NPeACTaBNAeT Co-  MOMagaHreM B 30Hy TeroobMeHa B MOKPOBO3-
UcnaputenbHbie 6011 KOHAEHCALMOHHbIV annapaTt, OXnaXX4aemblii AYLWHOM NOTOKe. DTO NO3BOJIAET CYLLEeCTBEHHO
KOHZeHcaTopbl OKpY»aloLLVIM BO3AYXOM B COYETaHNMN C OPOLUEHN-  YMEHbLUUTb OT/IOXKEHUE HAaKUMKW Ha 3MeeBMKe
€M BOfioW, pacrbinsemort GopCcyHKaMm 1 3a cHeT OCHOBHOTO TEMI000MEHHMKA.
OTOOVHUKOB B HanpaBneHWK, MPOTUBOMONOXKHOM
HanpaBneHnio MPUHYANTENTIbHO NOAaBaeMoro no- 1o cpaBHEHMIO C 06bIYHbIMY KOHAAEHCaTOpamMu C
TOKa Bo3ayxa. Kannu Boabl ncnapAwTcsa, oTaaBad  BOAAHbIM OXNaXAeHVeM, A1 KOHOEeHCaTopoB
BOCMPVHUMaeMOe OT X/lafareHTa Tenao BO3ayXxy, [aHHOro Tvna TpebyeTcs 3HaUUTENIbHO MEHbLLNIA
YTO CyLLeCTBEHHO YBENMYMBAET NPOU3BOAUTENb-  PACXOA BOAbl. PerynmpoBaHre nponssogmTenb-
HOCTb KOHJEeHcaTopa. HOCTU MCNAPUTENbHOIO KOHAEHCaTopa OCyLLeCT-
BNAETCA MO0 NPYIMEHEHNEM ABYXCKOPOCTHOIO
CoBpeMeHHble UcnapuTesibHble KOHAEHCATOPbI BEHTUNATOPA, MO0 METOAOM V3MEHEHNA CKOPOC-
VIMEIOT CTaSIbHOW MW NNACTUKOBbBIV KOXKYX C OCe- T BpalleHWsA BEHTUIATOPA, a B YCJIOBUAX OYEHb
BbIMU UNN LLEEeHTPOBEXHBIMU BEHTUNIATOPAMMU, YC- HU3KUX TemMepaTyp OKpy»KatoLen cpefbl — OTKO-
TaHOBMEHHbIMU B HUXHEN WS BEPXHEN YacTV KOH-  YeHMeM Hacoca Nofayn BOAbl B KOHAEHcATop.
feHcaTopa.
McnaputenbHble KOHAEHCATOPb! UMEIOT OFpaHm-
MoBepXHOCTb TENNOOOMEHA B MOKPOBO3/1YLLIHOM YeHVA MO NPUMEHEHWIO B YCJTOBMAX BbICOKOW OT-
noToke 06pa3oBaHa 3MeeBVKOM U3 CTajlbHbIX TPYD.  HOCMTENbHOW Ba)KHOCTY BO3ayxa. [Ins ycnosun
Hag dopcyHkamu, pa3bpbisrusatowmm sogy (B XONOAHOro Knumarta (TemnepaTypa oKpy»aloLuen
CyXxoM Bo3ayxe), 06blYHO NpefycmaTprBaeTca cpepbl < 0°C) HeobxoAMMO NpefyCcMaTprBaTh
napooxiagunTesb, BbIMOHEHHDBIV 13 OPeOPEHHbIX  Mepbl MO yAaneHro BoAbl 13 UCMapUTENIbHOTO
CTanbHbIX TPYO 1 NpefHa3HaYeHHbIN Ans yMeHb- KOHAEeHCcaTopa AnA npeaoTBpalLeHnsa NnoBpexae-
LeHMA TeMNepaTypbl FopAYero napa nepepg ero HWA KOHAEHCcaTopa NPy ee 3aMep3aHnu.
3.2.1 - PerynupoBaHue pa6oTbl
ncnapuTesnbHbIX KOHAEHCAaTOPOB
[na perynnpoBaHua faBneHna KOHAeHcaumm
WS MPOV3BOANUTENBHOCTYN NCNAPUTENBHBIX KOH-
[€HCAaTOPOB UCMOJIb3YIOTCA Pas3fiMyHble Crnocobbi:
1. PerynupoBaHue paboTbl BEHTUIATOPA U HACcO-
Ca nogauv BoAbl Npy MOMOLLM penie AaBneHns
Trna RT unwn KP.
2. PerynupoBaHuie paboTbl BEHTUNSATOPA M HaCco-
ca nofayv BOAbl NPy NOMOLLYYM pene AaBneHns
C HenTpanbHom 3oHom Truna RT-L.
3. PerynupoBaHvie paboTbl ABYXCKOPOCTHbIX
BEHTWIATOPOB N HAacOCa Nogayn BoAbl Npu
NMOMOLLM CTYNEHYaToro KOHTposnnepa.
4. PerynupoBaHue CKOPOCTM BpaLLeHNA BEHTU-
nATopa 1 paboTbl Hacoca Nogauy Bogbl Npwu
nomMoLy npeobpasoBaTenei 4YacToTbl.
5. PerynupoBaHuve npu nomoLuy pesie NpoToKa
npowsBofcTea Danfoss Saginomiya, nogatolue-
ro aBapuUHbIA CUrHaN Npu BbIXOAE U3 CTPOA
Hacoca nofayv BoAbl.
22 DKRCI.PA.000.C4.02 / 520H1623 © Danfoss A/S (AC-SMC/MWA), 2013-09



PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 3.2.1:

CmyneHuyamoe pe2ynuposaHue
pabomel ucnapumesnbHO20
KOHOeHcamopa npu NoMowu
pene daeneHus RT

=== [Tap006PaA3HBIN XNlaJareHT
BbICOKOIO iaBleHnsA
Mnpknin xnagareHt
BbICOKOIO AAaBNieHnsA
=== Bofa

@ Pene gaBneHusa
@ Pene naBnenus
@ 3anopHbIv KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl MOKa3aHbl Ha CXeMax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

SCA

<LLLLKKK

NnHunAa
BCaCbIBaHNA

Komnpeccop

LLG

Danfoss
Tapp_0033_02
10-2012

Hacoc
nopauv
BOJb

Pecusep

SVA SNV
K pacwmputenbHomy

K macnooxnagurento YCTPOWCTBY

[laHHbI cnocob perynipoBaHus obecrneunBaeTt
noafepKaHvie AaBNeHNa KOHAEHCALUY, @ TaKxKe
[aBJIEHUNA B pecrBepe Ha JOCTaTOYHO BbICOKOM
YPOBHE NPpU H3KKX TEMMEpPaTypax OKpyKatoLen
cpefpbl.

Mpu NnageHun faBneHUs Ha BXoAe B KOHAEHCATOP
HUXe ycTaBKM pene aasneHus RT 5A @, pene
OTKJIIOYAEeT BEHTUATOP, TEM CaMbIM YMEHbLUAsA
NpoV3BOANTENbHOCTb KOHAEHCALIMN.

Mpwv NnageHVn faBneHUs KOHAEHC AL HIXKe YCTaB-
Kun pene gasneHus RT 5A @ nocne oTkntoyeHUs
BCEX BEHTUNATOPOB B YCNTOBUAX OYEHb HU3KUX
Temnepatyp okpyxatowei cpeabl, pene RT 5A ®
OTKJ1I0YAET HAaCOC Nogayn Bofbl.

Mocne oTKNlOUeHNA Hacoca nogauu Bogbl
Heo6xoANMO CNNTb BOAY 13 KOHAEHcaTopa 1
BOAAHbIX TPY60NpPOBOAOB ANA NpeaoTBpaLye-
HUA 06pa3oBaHMNA HAKNUMN N ibAa.

Pene Bbicokoro pgasnexua RT 5A

XnadazeHmol

R717 n ¢pTOopcopepalyme xnapareHTbl

CmeneHb 3aujumesl Kopnyca IP 66/54

Temnepamypa okpyxarouje2o 8030yxa [°C]

OT1-50p1070

JAuana3soH peaynuposaHus [6ap]

RT5A:014 o 17

MakcumanvHoe paboyee dasneHue [6ap] 22

MakcumaneHoe ucnelmamesneHoe 0asneHue [6ap] 25

© Danfoss A/S (AC-SMC/MWA), 2013-09
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 3.2.2:
CmyneH4yamoe peaynuposaHue

npou3sgodumenibHoCMU ucnd- i @ EKC 331
pume’sibHO20 KOHOeHcamopa
npu nomMowu CMyneH4amozo SCA |
KoHmponnepa EKC 331 @ Aks 33@ Ug el
.
T
| @ svA
I
n I
nHNA
I
BCacbiBaHUA | KoHgeHcatop
Komnpeccop :
| ® svA

=== [Tap00O6PA3HbBIN XSTafareHT
BbICOKOrO fiaBieHMnA
Mnpkun xnagareHT

Hacoc
nogauv
BOJb

%@ SVA
SNV @"

BbICOKOIo AaBneHunA
— Bop‘a
LLG

@ CTyneHyaTbiln KOHTpONEp

Pecusep

@ Hatunk paBneHnsa

@ . SVA
3anopHbI KnanaH

@ 3anopHbIA KnanaH Danfoss
Tapp_0034_02

10-2012

@ 3anopHbI KnanaH

K macnooxnagurento

SNV

K pacwmpuntensHomy
YCTPOWCTBY

[laHHbI cnocob aHanornyeH npriBeieHHOMyY B
npumMepe 3.2.1, HO C NCMOJIb30BaAHNEM CTYMEHYATOTO
KoHTponnepa EKC 331 @. bonee nogpobHas nHpop-
mauwma no EKC 331 npuBepeHa Ha cTp. 7.

pOBaHMe Harpy3kn He oCyLecTBNAeTCA.

PerynMpOBaHme Harpyskm oCyLecTBAeTCcAa npu
BbIXoAe N3MEPEHHOIO KOHTPOINPYEMOTO 3Ha4e-

HUWA faBneHns 3a npegesbl HENTPanbHOWM 30HbI (B

[ina perynnpoBaHnA Npon3BOANTENbHOCTA 1CNa-
pUTENbHbBIX KOHAEHCATOPOB MOXHO MCMO/b30BaTb
koHTponnep EKC 331 n gatunk gasnexuna AKS.
IMpu 3TomM NocnepoBaTenbHOE perynmpoBaHmne pa-
60Tbl HacOCa NofauY BOAbI fOMKHO OCYLLECTBNATL-
€A B nocnefjHiolo oyepepb. [ocneposatenbHoe
perynupoBaHue nofpasymMeBaeT OAVH 1 TOT e

3aWTpnuxoBaHH

ble 0611acTu «+ Zone» 1 «— zone)

Mpw BbIXOAE Perynnpyemoro napameTpa 3a npe-
Jlefbl 3alTPUX0BaHHbIX obiacTen (0603HaYeHbl
KaK «++ Zone» 1 «-- zone») BKNoUYeHne/oTKoYe-
HVe perynupyoLero ycTponcTea 6yget nponcxo-
OWTb ropasfo ObicTpee.

nopAAOK BKNKOYEHUNA N OTKITIOYEHNA SN1IEMEHTOB.

KoHTtponnep mogenu EKC 331T cnocobeH npnHu-

w

/\
_

++Zone

7

MaTb CUrHan oT AaTumka Temnepatypbl PT 1000,
NnprIMeHeH1e KOTOPOro MOXET MOHaao6buUTbCA AnA

REF-

i

pa6OTbI BCNoMoraTtesibHbIX CUCTEM.

Z

1
e

PerynupoBaHue ¢ HenTpanbHOWM 30HOM
HentpanbHas 3oHa (NZ) npeactaBnset coboii 30Hy
HeuyBCTBUTESIbHOCTUN BOSIN3Y YCTABKY perynmpy-

——Zone

eMOoro napameTpa, B npefenax KoTopown perynu- Gop =l = | > Il NS
TexHuyeckue [atuvk pasnenvia AKS 33 [Natunk pasneHna AKS 32R
Xapakmepucmuku XnadazeHmol Bce xnaparenTsl, BKnioyas R717 Bce xnaparenTsl, Bknioyas R717

Pa6oyuti duanazoH dasnerud [6ap] OT-1p034

OT1-1p034

MakcumanvHoe paboyee dasneHue PB [6ap] | 55 (B 3aBUCMMOCTM OT fnanasoHa)

60 (B 3aBUCUMOCTM OT Aana3oHa)

Pa6oyuti ouanasoH memnepamyp [°C]

OT-40 go 85

JluanazoH komneHcuposaHHoU
memnepamypel [°C]

[na Hu3koro pasnexusa: ot -30 o +40
[na Bbicokoro aaBnenus: ot 0 fo +80

HomuHasnbHbil 8bIX00HOU cuzHAN OT14 o 20 MA

| OT 10 A0 90% OT HaNpPAXeHUA NUTaHNA

[atunk gaBneHus AKS 3000

[atunk gaBneHus AKS 32

XnaoazeHmol Bce xnapareHTbl, BKNtoyas R717

Bce xnapareHTbl, BKNtoyas R717

Paboyuti duanazoH dasnerud [6ap] O10 o 60 (B 3aBUCUMOCTU OT AMana3oHa)

OT -1 o 39 (B 3aBMCMMOCTM OT AVana3oHa)

MakcumaneHoe paboyee dasneHue PB [6ap] | 100 (B 3aBMCMMOCTM OT AnanasoHa)

60 (B 3aBMCMMOCTU OT AnanasoHa)

Paboyuti duanazoH memnepamyp [°C] OT-40 o 80

OT1-40 po 85

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOJIXKHbI MCNONb30BaTbCA
B KayecTBe KOHCprKTOpCKOI?I

/JluanasoH komneHcuposaHHoU
memnepamypel [°C]

[na Hu3Kkoro gaeneHumsa: ot —30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

[na Hu3Kkoro gaeneHusa: ot —30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

HomuHasbHeIl 861X00HOU cU2HA OT14 po 20 MA

[OKyMeHTaLmu.

orTpo5Bunnor0go10B
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

3.3
KoHpeHcaTopbl C BOAAHbIM
oxnaxaeHuem

lpumep 3.3.1:

PezynuposaHue pacxood 8006l
yepe3 KOHOeHCamop ¢ 8005HbIM
oxJ1aX0eHueM npu NOMoWu
80051H020 KNanaHa

=== [lapOO6pPa3HbIN XNagareHT
BbICOKOTIO jaBfeHus
MKnakunn xnagareHt
BbICOKOIO AaBfieHsA
=== Bona

@ 3anopHbI KnanaH
@) 3anopHbI KnanaH
@ BoasiHom KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl MoKa3aHbl Ha CXeMax.
CxeMmbl He [JO/KHbI MCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
LIOKyMeHTaumu.

Ecnv nepBoHayanbHO KOHAEHCATOPbI C BOAAHBIM
OXJNaXKAeHNeM BbIMONHANNCH B BUAE KOXYXOTPY6-
HbIX TEMIOOOMEHHVKOB, TO B HACTOsALLEe Bpems
OHV 3a4acTyto NPeacTaBaAT cobo NnacTMHYa-
Tble TENI006MEHHVKN COBPEMEHHOI KOHCTPYKLIN.

KoHpeHcaTopbl C BOAAHBIM OXaXKAEHMEM He Mo-
NYYMN LUIMPOKOTO PacnpoCTpaHeHNs, MOCKONbKY
3avacTyto TpyaHo obecneuntb 6osbLUOi pacxon
BO[bl, KOTOPbIV NOTPEOAIOT TEMNNO0OMEHHNKN
3Toro Tna (B cBA3u ¢ AeduumnTom Boabl U/ nnm
60/bLWMMYM LLleHaMU Ha BOAY).

B HacToALIee BpemMsA KOHAEHCATOPbI C BOAAHbIM
OXNaXKAEeHNEM LIMPOKO MPUMEHSIIOTCS B BOAOOX-

NagUTeNAX C OXNAXKAEHNEM OXaXKAaloLLEe BOAbI
B rPaAUPHAX 1 BO3BPATOM ee B KOHZEHCaTop.
OHM TaK>Ke MOTyT 1CMOoNb30BaThCA B KauecTse
KOH/IEHCATOPOB-yTUNN3ATOPOB Ternsia Ans Npoms-
BO/ZCTBa ropAYen Boabl.

PerynupoBaHue faBneHns KOHAEHC AU OCyLecT-
B/IAETCSA C MOMOLLbIO YNPABASEMOr0 JaBleHNEM
BOJAHOTO KJlarnaHa v 31eKTponprBoaHOro
BOASHOTO KJlanaHa, ynpae/sieMoro 3/1eKTPOHHbIM
KOHTponnepom. BogsHol KnanaH perynvpyet
pacxop oxnakaatoLein BoAbl B COOTBETCTBUM C
[laBNEHNEM KOHAEHCAL M.

JInHunAa

Bbixog
oxnaxpgato-
e BoAabl

BCacCbiBaHNA

.
>

Komnpeccop

@ wvs

SNV
Danfoss

Tapp_0035_02
10-2012

KoHnpeHcaTop Bxon
oxnaxpato-
e Boabl

@ svA

K paciumputenbHomy
YCTPOWCTBY

[JaHHbIN cnocob perynmpoBaHna obecrneymBaeT
noaaepaHve JaBneHnAa KOHAeHcauum Ha NocTo-
AHHOM ypOBHe. [laBneHre KoHAeHcauum xnaaa-
reHTa nepeAaeTca yepes KanuniapHyo Tpyoky B
BEPXHIOI0 YacTb BoAAHOro KnanaHa WVS ® u pe-
rynmpyeT CTeneHb ero oTKpbITUA. BogaHom KnanaH
WVS aBnaeTca perynaropom nponopLmoHanbHO-
ro Tuna.

BopasHom knanaH WVS

Mamepuan Kopnyc: uyryH
CunbdoH: antOMUHNI U KOPPO3UOHHOCTONKasA CTanb
XnadazeHmol R717, XOY, IXOY, roy
Konmponupyemas cpeda MpecHan Bofa, HEMTPanbHbIe Paccosbl
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -25 fo 90
Juana3zoH 3akpuieatoujezo dasneHus [6ap] | OT 2.2 go 19
MakumansHoe paboyee dasneHue 26.4
Ha cmopoHe xnadazeHma [6ap]
MakumanvHoe paboyee dasneHue 10
Ha cmopoHe 800b! [6ap]
lMpucoeduHumenvHbit pasmep DN [Mm] OT132 o 100
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 3.3.2:

PezynuposaHue pacxooa 8006l
yepe3 KOHOeHCamop ¢ 800AHbIM
oXJ1aXK0eHueM npu NOMoWu
3/1eKMpPOoNpPUBOOHO20 80OAHO20
K/aanaHa

=== [Tap00O6PaA3HBIN XSTaJAreHT
BbICOKOIO aBNeHNsA
Mnpokun xnagareHT
BbICOKOIO AAaBfieHMsA

=== Bofa

® [atunk paBneHuna

@ KoHTponnep

@ SNeKTPONPUBOAHbIN KnanaH
@ 3anopHbI KnanaH

@ 3anopHbI KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

JInHmnAa

@) KoHTponnep

BCaCblBaHUA

Komnpeccop

Danfoss
Tapp_0036_02
10-2012

! AMV 20
Bxopn
SNV @ oxnaxngato-
[@% e BoAbl
®vm2
A -
»
KoHpeHcaTop Bbixon
oxnaxngato-
e BoAbl

® sva

K pacwmputenbHomy
YCTPOWCTBY

KoHTponnep @ nonyyaet curHan AaBneHWs KOH-
neHcauumy oT gatumnka gasnenunsa AKS 33 @ v BbI-
[aeT COOTBETCTBYIOLWMI YNPABAAOLWMIA CUTHaN Ha
npueog AMV 20 3neKTponpuBOAHOro KnanaHa
VM 2 ®. Takm 06pa3om, OCyLLEeCTBNSETCS perynu-
poBaHMe pacxofa oxnaxgatoLen Boabl 1 noaaep-
aHune faBneHnA KOHAeHcaUMm Ha NOCTOAHHOM
YPOBHe.

B naHHOM cnyuae obecneumBaeTcA BO3MOXHOCTb
HaCTPOWKM KOHUrypaLmm KOHTponnepa Ha npo-
nopuuoHanbHo-nHTerpanbHoe (M) nnm nponop-
LMoHanbHo-MHTerpanbHo-anddepeHymanbHoe
(NMNA) perynuposaHue.

dnekTponpuBogHble KnanaHbl Tvna VM 2 n VFG 2
npefHa3sHayeHbl 1A CUCTEM LIeHTPann3oBaHHOIo
OTOMNMIEHNA, HO MOTYT TaKXXe UCMONb30BaTbCA ANA
perynnpoBaHus pacxofa BOAbl B XONOAUbHbIX
yCTaHOBKaXx.

dneKkTPONpPUBOAHbIV KnanaH VM 2

Mamepuan Kopnyc: kpacHas 6poH3a

Konmponupyemas cpeda O6opoTHas Bofia/ BoAa € cofiepxaHiem ramkona Ao 30%
Temnepamypa koHmponupyemoli cpeds [°C] | OT 2 po 150

MakcumanvHoe paboyee dasneHue [6ap] 25

MpucoeduHumenvHbit pasmep DN [mMm] OT115 po 50
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

34
BbiBOADI

PerynupoBaHue

| MpumeHeHne

Mpenmywecrsa

HepocTtatkn

Perynmposamne pa60'rb| KOHeHCATOPOB C BO3QYLUHbIM OXNlaXKAeHnem

CTyneHuatoe perynmpoBaHune
NPOV3BOANTENbHOCTY KOH-
fleHcaTopa C BO3AyYLUHbIM
OXxnax<aeHveM ryTem BKJltoye-
HVA 1 OTKNIOYEHNA BEHTUNA-
TOPOB NPV NOMOLUM CTyrMeH-
yaTtoro KoHTponnepa EKC 331.

Kornencatop

B ocHOBHOM npurMeHsaeTcA B
NPOMBILLIEHHbIX CUCTEMAX
OXJTaXKAEHWA, SKCMyaTUpy-
eMblX B YC/IOBUAX KapKOro
K/MaTa, 1 B ropasfo MeHb-
e cTeNeHn aAna CMcTem,
JKCMYaTUPYEMbIX B YCIOBU-
AX XOJIOLHOrO K/vMara.

CTyneHyaToe perynmposaHune
pacxopa Bo3gayxa nyTem
BKJIIOYEHUA 11 OTKNIOYEHNA
VNN M3MEHEHNA CKOPOCTU
BpaLleHVA BEHTUNATOPOB.
DKOHOMUA SHEPTUN.
OTcyTcTBYE NOTPEbeHns
BOADbI.

He npvmeHnm B ycnosmax
OYeHb HU3KKMX TemnepaTtyp
OKpy»KatoLLen cpeapl.
CryneHyaToe perynmpoBaHue
PaboTbl BEHTUISTOPOB MOXKET
COMNPOBOXAATbCA BbICOKMM
YPOBHEM LUyMa.

PerynmpOBaHme CcKopocTn
BpalleHNA BEHTUIATOPOB
KOHAeHCaTopa C BO3ayLHbIM
oxnaxpeHmnem.

.

‘

Korgercatop

MpumMeHseTcs AN BCex KoH-
[leHCaTOPOB C BEHTMAATOPA-
MW, CNOCOBHBIMU paboTaTb
Ha MOHVXKEHHbIX CKOPOCTAX
BpaLLeHVs.

Husknin nyckosom Tok.
SHeprocbepexeHue.
Hunsknn yposeHb wyma.
Bonbluoii cpok cnyx6bl.
MpocToTa MOHTaXa.

He npumeHum B ycnoBusax
O4YeHb HU3KMX TemnepaTtyp
OKpy>KatoLLeil cpefibl.

PerynupoBaHue pa60oTbl uCnapuTesibHbIX KOHAEHCAaTOPOB

CTyneHyaToe perynmposa-
HVe NPON3BOANTENIbHOCTY
McnapuTeNibHOro KOHAeH-

caTopa npv oMol pene
nasnenua RT.

W3 nunun
HarHeTaHus

Konpencatop

MpOMBILLIEHHbIE XONOANIb-
Hbl€ YCTaHOBKM OY€eHb 60b-
LoV NPOV3BOAMTENBHOCTY

3HaunTeNbHO MeHbLIee
noTpeb6neHne Bogbl No CpaBs-
HEeHWI0 C KOHZeHcaTopamm

C BOAAHbIM OXJIaXKAeHMeM

1 CpaBHUTESNIbHas NPOCTOTa
perynnpoBaHus.

DKOHOMWSA SHEPropecypCoB.

He nprimeHsieTcs B paiioHax
C BbICOKOW OTHOCUTESIbHOM
BJIa>KHOCTbIO BO3Ayxa. Heob-
XOLMMOCTb C/IMBa BOLbI 113
Tpy60onNpoBOAOB Npu Hepa-
60TatoLLeM Hacoce nogaum
BOZbl B YCJIOBUAX XOJIOLHOTO
KnMmaTa.

CTyneHuatoe perynnposa-
HMe NPOU3BOAUTENIBHOCTY
MNCNapuUTenbHOro KOHAEeHca-
TOpa NPV NOMOLLYM CTyMeH-
yaToro KoHTponnepa EKC331.

V3 v
HarHeTaHuA

Koraercatop

MpombiLLNeHHble Xonoannb-
Hbl€ YCTaHOBKU OY€Hb 60/1b-
IO NPON3BOANTENBHOCTH.

3HaumMTENbHO MeHbLUee
notpe6eHve BoAbl MO Cpas-
HEHWI0 C KOHAEeHCcaTopamu

C BOAAHBIM OX/AXKAEHNEM 1
CPaBHUTE/IbHO MPOCTOE pe-
rynMpoBaHuie. BoaMoXHOCTb
[AVCTaHLMOHHOTO YNpPaBNeHus.
JKOHOMUS SHEPrOPECYPCOB.

He npumeHseTca B paioHax
C BbICOKOW OTHOCUTENIbHOM
BJIaXKHOCTbIO BO3Ayxa. Heob-
XOAUMOCTb C/IMBa BOAbI 13
Tpy60oMpPOBOAOB NPU Hepa-
60TaloLEM Hacoce nogaun
BOfbl B YCJIOBUAX XOJIOLHOIO
KnMmaTa.

PerynupoBaHue pa6oTbl KOHAEHCAaTOPOB C BOAAHBIM OXJIaXKAeHeM

PerynupoBaHue pacxopa
BOJbl Uepe3 KoHAeHcaTop
npuv NOMOLLM BOAAHOTO
KnanaHa.

— Bxon oxnax-
9 patouseit Bops|
N ._' oK1
oMnpeccor \ F——/ » Buon

Konpetcatop oxnaxaatowei
BOAbI

Bopooxnaautenu, KOHAeHca-
TOpPbI-yTWUIM3aTOPbI Tenna.

MpocToTa perynupoBaHmna
NPOV3BOANTENbHOCTY.

He npumeHnm B ycnosumax
neduumTta Bogpl.

Perynuposanue pacxoga | (9 sononax. | BOAOOXNAANUTENN, KOHAEHCA- | [pocTOTa perynmposaxus [NlaHHbIN cnocob AsnaeTca
BOJbl Yepe3 KOHAEeHcaTop | ropbl-yTURM3aTOPBI Tenna. NPOV3BOANTENBHOCTU KOH- | 6oniee JOPOroCcTOALLMM NO
npwv nomMoLUn anekTponpun- Kompeceop ﬁ;‘* AeHcaTopa n npouecca pe- CpaBH?HI/IlO CO CTaHAaAPTHbIM
BOAHOro BOAAHOTO KflanaHa. Kongencarop oo Kynepauuu Tenna. Boamox- | yctponctsom cuctembl. He
HOCTb ANCTaHUMOHHOIo NPUMEHNM B yCNIOBUAX Ae-
ynpasneHus. (])VILWITa BOAbI.
3.5 TexHu4eckoe onucaHue / Pykogodcmeo NHcmpykyuu
CnpaBou4Has AOKyMeHTauna Tvn HokymeHT Tun [lokymeHT Tun [lokymeHT Tun [lokymeHT
AKD 102 |PDR1.B ICS PD.HS0.A AKD 102 MG.11.L ICS25-65 | PLHS0.A
Cnpasovras dokymermayus AKS21 | RKOY.G NRVA | RD.GHA AKS 21 RI14.D ICS 100-150 | PLHS0.B
;&Z‘ﬁ:ﬁi’;ﬂ'z;’nﬁnf fgﬂ Oke AKS32R | RD.5G.J RT 5A PD.CBO.A AKS 32R PLSBO.A NRVA RL6H.B
AKS33 | RD.5G.H SVA PD.KD1.A AKS 33 PLSBO.A RT 5A RL5B.C
AMV20 |ED.95.N VM 2 ED.97.K AMV 20 EL96.A SVA PLKD1.A
CVPP PD.HNO.A WVS PD.DA0.A CVPP PLHNO.C VM 2 VIHB.C
Cvp PD.HNO.A CvpP PLHNO.C WVS PLDAO.A

AKTyanbHble BepCUM TEXHUYECKNX OMUCAHWIA Y MHCTPYKLWIA JOCTYMHbI Ha caiTe KomnaHum JaHdocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.R1.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RK0YG
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=RD5GJ
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD5GH
http://heating.danfoss.com/PCMPDF/ED95N502_AMV%2010-33.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HS0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD6HA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KD1.A
http://heating.danfoss.com/PCMPDF/VM2-VB2_ED97K702.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.DA0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=MG11L
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI14D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SB0.A
http://heating.danfoss.com/PCMPDF/EI96A200_AMV20-30.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HS0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6HB%20
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BC
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KD1.A
http://heating.danfoss.com/PCMPDF/vihbc100.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.DA0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

4. PerynupoBaHue
YPOBHSA XUAKOCTU

4.1

Cucrema perynuposaHus
YPOBHSA XKUAKOCTU BbICOKOIO
naeneHus (HP LLRS)

PerynvpoBaHue ypoBHS XAKOCTU ABAETCSA BaX-
HbIM aCMEKTOM MPOEKTUPOBAHMSA MPOMbILLIEHHbIX
cncTemM oxnaxgeHus. MofgaepxaHue ypoBHSA XKuUg-
KOCTU Ha MOCTOSIHHOM YPOBHE OCYLIeCTBNAETCA
perynnpoBaHneMm BNpbICKa KNJKOCTU.

MimeeTca aBa pa3sHbIX TiNa NPOEKTHbIX peLleHni
1o cucTeme PerynmpoBaHuNA YPOBHA XKULKOCTY:

m Cnctema perynMpoBaHna YPOBHA XUAKOCTN
Bblcokoro aasneHus (HP LLRS)

m CucTema perynnpoBaHnA YPOBHA XXUAKOCTMN
Hu3Koro aasneHus (LP LLRS)

XapakTepHble 0CO6eHHOCTU CUCTEM pPerynmnpo-

BaHUNA YPOBHSA XNAKOCTU BbICOKOro flaBieHnA:

1. Ynop Ha noaaepxaHvie ypoBHA XKNAKOCTU Ha
CTOPOHE BbICOKOTO [JaBNeHus.

2. Kputnueckas 3anpaska xnagareHta.

3. HebonbLion o6bem pecuepa Unm Jake ero
OTCYTCTBME.

4. TpyMeHAETCA B OCHOBHOM B BOAOOXNAANTENAX
N JpYyrmx cuctemMax C HebGoNbLUMM KONMYeCTBOM
3anpaBsJsiAeMOro xsiagareHTa (Hanpumep, B
HebOoNbLUVX MOPO3MSIbHINKAX).

XapaKTepHble 0CO6€HHOCTU CUCTEM Perynmpo-

BaHWA YPOBHSA XKUAKOCTN HU3KOTO flaBJIeHUA:

1. Ynop Ha nopgep>KaHnem ypoBHs *KULKOCTW Ha
CTOPOHE HM3KOro AaBNIEHNS.

2. PecuBep 6onbluoro o6bema (Kak npaBuno).

3. [loctaTouHO 6OMbLIOE KONNYECTBO 3anpasse-
MOTO XJlafiareHTa.

4. B OCHOBHOM NPUMEHAETCA B AELIEHTPANN30BaH-
HbIX CICTEMAX.

O6a nprHLMNa perynmpoBaHms MoryT 6biTb pea-
NN30BaHbI NPV NOMOLLM KaK MEXaHUYECKIX, TaK 1
3/1EKTPOHHbIX KOMMOHEHTOB.

Mpwv npoekTposaHun cuctem HP LLRS Heo6xo-
AVMO MPUHMMATb BO BHUMaHMWeE cnepyloLmne
obcToATeNnbCTBA:

Cpasy nocne 06pa3oBaHmsA }KNAKOCTN B KOHAEH-
caTope OHa NoJAETCA B MCMApUTENb (Ha CTOPOHY
HUW3KOro JaBneHus).

KunaKkocTb, BbIXOAALLAA N3 KOHAEHCATOPA, XapaK-
Tepu3yeTcs MO0 HEGONbLUVIM NepeoxsIaxKaeHVEM,
nnbo nepeoxnaxneHne BOBCE OTCYTCTBYET. ITO
06cTOATeNbCTBO MMeeT H60sbLIoe 3HaueHne Npu
MOCTYNNEHNN XNAKOCTU Ha CTOPOHY HI3KOTO
naBneHus. NoTeps gaBneHna B Tpyb6onposoae
WSIN Ha KOMMOHEHTaX CUCTEMbI MOXKET MPUBECTU K
pe3KoMy BCKUMaHWIO XUAKOCTU 1, KaK CrefCTBUe,
K YMeHbLUEeHIo ee pacxopa.

[ina obecrneyeHys 4OCTAaTOYHOrO KONMYECTBA XNa-
[lareHTa B cucteme, 06bem 3anpaBKu AOSKEH
6bITb TLWATENBHO paccumTaH. YpesmepHas 3anpas-
Ka CMCTEeMbI XlIaflareHTOM YBE/IMUMBAET OMacHOCTb
3aTONNEeHVA UCNAPUTENS U OTAESIUTENA XKULOKO-
CTW 1 YHOCA XMAKOCTU B KOMMNPeCccop (rmapasnu-
yeckuin ygap).

HepocTaTouHas 3anpaBKka cMCTEMbI NPUBEAET K
He0CTaTOUHOW NnoJave XnafgareHTa B UCNapuTesb.
Pacuet o6bema cocynoB HU3KOrO AaBneHus (oTae-
NIATENSA XKNKOCTU / KOXKYXOTPYBHOrO ncrnapuTesis)
[IOJI>KEH BbIMOJIHATLCA OUYEHb TLATENbHO, YTOObI
obecneunTb pasmeLleHe xnagareHTa npm nbbix
YCINOBUAX, He AOMNyCKas BEPOATHOCTU BO3HMKHO-
BEHUA MVAPABANYECKOro yaapa.

M3 BbilenpuBeAeHHbIX COOOPaxXeHnii cnepyer,
yto cuctembl HP LLRS rnaBHbIM 06pa3om ynos-
neTBoOpAT TPebOBaHUAM YCTaHOBOK C He6OMb-
UMM KONMYECTBOM XJ1aflareHTa, Takux Kak BOfAo-
oXJTaAUTENy NN HebosbLLE MOPO3USIbHUKM.
[lna BopjooxnaauTteneii pecrBepsbl, Kak MpaBuso,
He TpebyloTca. [laxke ecnu pecmBep BCe-Taku
notpebyeTcs ana paboTbl MUNOTHbLIX KanaHoB 1
obecneyeHna Nogaym xnagareHTa B Macnooxna-
AUTenb, ero rabapuTtHble pasmepbl OyayT oueHb
Heb6onbLWMM.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

lpumep 4.1.1:

MexaHu4eckuti cnocob pezynu-
pOBAHSA YPOBHsA XUOKOCMU
8bICOK020 0a8JIeHUA

=== [lap00O6pPa3HbIN XNagareHT
BbICOKOTIO aBfeHusA
MKunagkunin xnagareHT
BbICOKOIO iaBfieHMA
Mungknin xnapgareHt
HM3KOro JaBneHun

@ 3anopHbI KnanaH
@) Qunbtp

@ OCHOBHOW CepBONPUBOAHDIN
KnanaH

@ 3anopHbI KnanaH
@ MNonnaBKoBbIN KnanaH
@ 3anopHbIn KnanaH
@ 3anopHbI KnanaH

TexHu4yeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI UCMOSIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

M3 koHpeHcaTopa Sl
M3 nnHun SVA % e
T O
HarHeTaHuA af3
SVA
.
Pecusep
LLG
| flo—
@Iﬂ]ﬂ@ﬂ] ST
SVA SNV K otgenutenio
KNIOKOCTY
K macnooxnagutenio ﬂ@]
@ svA . @sva
Q@FIA @ PMFH

B cuctemax perynupoBaHumsa ypoBHSA XNOKOCTA
Bblcokoro aasneHus (HP LLRS) 6onbLinx yctaHo-
BOK B KauecTBe MUIOTHbIX KNanaHOB /1A OCHOB-
Horo knanaHa PMFH ® ncnonb3yloTca nonnasKko-
Bble KnanaHbl SV1 ® unu SV3. Kak cnegyeT 13 Bbl-
LenpriBeleHHON CXeMbl, MPY NogbeMe YPOBHA
»KNOKOCTU B pecnBepe Bbille 3a4aHHOro 3HaYeHnA
nonsaBKoBbIV KnanaH SV1 ® nocbinaet curHan Ha
OTKpbITUE OCHOBHOTrO KnanaHa PMFH.

OyHKUMel pecmBepa B JAHHOM Cllyyae ABAAeTcA
obecrneyeHve 6onee cTabunbHOro cUrHana Ans
paboTbl MoNnaBKoBOro KnanaHa SV1 ®.

OcHosHoM knanaH PMFH 80 - 1 - 500

Mamepuan

Hun3KoTeMnepaTypHbIN YyryH C LUaPOBUAHBIM rpadprTom

XnadazeHmel

R717, TQY, TXOY n XQY

Temnepamypa koHmposnupyemoU cpedei [°C]

O1-60 po + 120

MakcumaneHoe pabouee oasneHue [6ap] 28

MakcumansHoe ucneimamensHoe 0aeneHue [6ap] | 42

HomuHanvHas npousgooumensHocme* [kBm] 139-13900

* Ycnosua skcnnyatauumn: R717, +5/32°C, Ty = 28°C

MonnaekoBbIN KnanaH SV 1 1 SV3

Mamepuan Kopnyc: ctanb
KpbllLKa: HU3KoTeMnepaTypHbI YyryH
MonnaBok: HepXkaBeloLan cTab
XnadazeHmol R717, T®Y, TXDY n XOY
Temnepamypa koHmponupyemou cpedei [°C] OT-50 o + 65
JluanazoH nponopyuoHaneHocmu [Mm] 35
MakcumanvHoe paboyee dasneHue [6ap] 28

MakcumaneHoe ucnelmamesneHoe 0asneHue [6ap] | 36

MponyckHas cnocobHocmes K, [M*/4] SV 1:0.06
SV3:0.14

HomuHaneHasa npousgooumensHocme™ [kBm] SV1:25
SV3: 64

*Ycnosua akcnnyataunun: R717, +5/32°C, Tyg = 28°C
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 4.1.2:

MexaHuy4eckuli cnocob pezynu-
PpOBAHUA YPOBHA XUOKOCMU
8bICOKO20 0d8/1eHUs NpU NOMOWU
nonsaskosozo knanaHa HFI

=== [Jap006PaA3HBIN XSlaJareHT
BbICOKOIO JaBfeHnsA
Munoknin xnapgareHt
BbICOKOrO fiaBfieHnA
Mupknin xnapgareHt
HM3KOro JaBfeHuA

== Bofa

® MonnaBKoBbIN KNamnaH
BbICOKOTO [1aBJIeHMSA

TexHUYecKue
Xapakmepucmuku

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

YpaBHUTenbHaa NMHUA (BapuaHT 1)

M3

Komnpeccopa
A .

>

—>

Bxog
oxnaxkgatowien
BOAbI
—_—

MnactuHyatbIn
KOHJeHcaTop

Danfoss
Tapp_0045_02
10-2012

Bbixop oxnaxkagatowen Boabl

(BapuvaHT 2)

K otoenutento
XKNAKoCTU

Ecnn KoHZeHcaTop npeacTaBnaeT cobow nnac-
TUHYATBIN TEMTOOOMEHHVIK, iNs1 PETYNPOBAHMSA
YPOBHSA XUAKOCTU MOXXHO MCMNONb30BaTh MeXaH!-
YyecKunii NonsiaBkoBbIl KnanaH HFI @.

[MonnaBKoBbIN KnanaH Bbicokoro gasneHus HFI
ABNAETCA KNanaHoOM NpsMoro AencTeuna, T.e. 4NA
ero cpabatbiBaHuA He TpebyeTcst Hanuure nepe-
naja gaBneHus.

Bo3moxxHo noTpebyeTcs nofcoeArHEHUE YpaB-
HUTENbHOTO TPY6OMNPOBOAA K CTOPOHE BbICOKOrO
WSIN HU3KOTO JaBNeHuUs (BapuyaHT 1 unm 2), Kak
MOKa3aHo Ha Cxeme, NS yaaneHus napa xnaga-

reHTa 13 Kopnyca nonyiaBKka, Tak Kak OH MOXeT
npenATCTBOBATb MPOHNKHOBEHNIO XNAKOCTU B
Kopnyc nonjiaBka, a 3Ha4nUT N OTKPbITUIO KNarnaHa
HFI.

CaMbIM MPOCTbIM PeLLIeHNEM ABAETCS BapyaHT 1.
[ns BapvaHTa 2 Ha ypaBHUTENbHOM TPY6ONPOBO-
[e TpebyeTcs yCTaHOBKa CONIEHOMAHOTO KanaHa.

YpaBHUTENbHYO IMHWIO HEOOXOAMMO Npeaycma-
TpuBaTb B Cnyyae, ecnuv knanaH HFI He yctaHaBs-
NMBaETCA HENOCPeACTBEHHO HAa KOHAEHCATOPaXx.

MonnaBkoBbIN KnanaH HFI

Mamepuan CneymanbHas ctanb, cepTndnumpoBaHHas Ana NCNonb3oBaHNA B yCTOBUAX
HU3KNX TemnepaTyp.

XnadazeHmol R717 v ppyrue Heroptoune xnapareHTbl. [lo BONpocy UCNonb3oBaHUA Xnaaa-
reHTOB C MIOTHOCTbIO 6onee 700 Kr/m® obpalyartech B KoMmnaHwmio laHdocc

Temnepamypa koHmponupyemoli cpedsi [°C] Ot -50 o 80

MakcumanvsHoe paboyee dasneHue [6ap] 25

MakcumansHoe ucnsimamesnsHoe 0assneHue [6ap]

50 (6e3 nonnaska)

HomuHaneHas npousgodumensHocms ™ [kBm]

OT400 po 2400

*Ycnosua akennyatauuu: R717, -10/35°C

30

DKRCI.PA.000.C4.02 / 520H1623

© Danfoss A/S (AC-SMC/MWA), 2013-09



PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 4.1.3:

JnekmpoHHbIl cnocob
pe2ynuposaHus yposHs
JKUOKOCMU 8bICOKO20 0a8/1eHUs

=== [Tap006Pa3HbIN XNlaJareHT
BbICOKOIO iaBneHnsA
Mungknin xnapgareHt
BbICOKOrO fiaBfieHunA
Mupknin xnagareHt
HM3KOro JaBneHuA

@ 3anopHbI KnanaH

@ Qunbtp

@ ONeKTPONpPUBOAHbIN KnanaH
@ 3anopHbI KnanaH

@ KoHTponnep

® [aTumK ypoBHA XNAKOCTU
@ 3anopHbI KnanaH
3anopHbI KnanaH

TexHu4Yeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CxeMmbl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

M3 koHpeHcaTopa

M3 nnHnn
HarHeTaHus

L ®

LG Pecusep

o

SNV

p_l
SVA

K macnooxnagurento

>
SVA

gI
,,,,,,,,,,, =
1 g%g
‘ RES
} ar3
|
AKS 4100/ |
41000 |
|
|
|
|
|
|
77777777 l
. |
|
i :
L___I®EKc347]
|
|
|
|
|
|
K otnenutento

@ ICAD
g ﬂg MKUAKOCTN

@ sva é?i DM @svA

Mpu pa3paboTke cMCTEMbI PETYINPOBAHUA YPOB-
HA KNAKOCTU NpefycMaTPUBAEeTCA Nojada cMrHa-
na 6o OT ABYXMO3NLIVIOHHOTO Pesie YPOBHS XKuf-

koctu AKS 38 (Bkn./OTKN.), 60 OT faTumka ypos-
HA »)uakoctn AKS 4100/4100U (4 — 20 mA).

DNEeKTPOHHbIA CUTHaN YPOBHA XMUAKOCTM MNOCTY-

m [lpu nomowm perynumpytowiero knanaHa REG B

KauecTBe pacCLIMpUTENIbHOrO KnanaHa u cone-
HoupaHoro knanaHa EVRA B KauecTse gByxno-
3MLMOHHOrO perynatopa.

Ha npepactaBneHHo cxeme JaTumK YpPOBHSA
xupkoctn AKS 4100/4100U ® aBnaetca
WCTOYHNKOM CUTHana YPOBHSA XMAKOCTU ANA

naet Ha KoHTponnep EKC 347, ynpasnaiowmmn

pa60T0|7| NHXEKUMOHHOrO KJarnaHa.

MNMopaya xngkoctn perynmnpyetca HeCKOJIbKUMun

Pa3inyHbIMN cnocobamu:

perynatopa ypoBHs »ugkoctn EKC 347 ®.

dneKkTponpuBoAHbIN KnanaH ICM @ BbinonHaeT

bYHKLMIO pacluMpUTeNIbHOMO KNanaHa.

m [Tpy nomowm mogynupyiowero KnanaHa ICM c

anekTponpusogom ICAD.

m [lpy nomowwm paclmpuTenbHOro KnanaHa
AKVA ¢ luMpOTHO-MMNYNIbCHOM MOAYALMEN.
Knanan AKVA MO>XHO 1Crnonb30oBaTb TO/IbKO B
cmcTemax, AOMyCKaloL X Bbl3BaHHble Knana-

HOM nynbcaunn AaBneHnA.

SnekTponpusoaHbii kKnanaH ICM B KauecTBe pacluMpUTENbHOMO KnanaHa

Mamepuan Kopnyc: Hu3KotemnepatypHas cTanb

XnadazeHmol Bce obuenpurHATbIe XnagareHTbl, BKAouas R717(ammuak) n R744(CO,)
Temnepamypa koHmposnupyemou cpedei [°C] OT-60 1o 120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumernoHblil pasmep DN [mm] Ot 20 po 80

HomuHaneHas npouzsodumensHocms® [kBm] | OT 73 go 22,700

*Ycnosua skcnnyataummn: R717, T.=-10°C, Ap =

8.0 6ap, AT, = 4K;

[Natunk yposHa xuakoctn AKS 4100/4100U

Mamepuan Tpy6bl 1 pe3bboBble COEAMHEHUA: HepPKaBeloLan CTallb
BepxHaAs 4acTb: antOMUHNEBOE NTUTbe
XnadazeHmel R717,R22, R404a, R134a, R718, R744

Temnepamypa koHmponupyemoli cpedsi [°C]

O1-60 go 100

Pa6ouee dasneHue [6ap]

OT -1 6ap 136. fo 100 6ap 136. (0T -14,5 GyHT/onm? ao 1450 GyHT/poNm?)

JluanasoH usmeperus [Mm]

OT1800 fo 8000
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

4.2

Cucrtema perynupoBaHus
YPOBHSA XNAKOCTN HU3KOrO
naeneHus (LP LLRS)

lpumep 4.2.1:

MexaHuyveckuti cnocob
pe2ynuposaHus ypoeHs
JKUOKOCMU HU3K020 0d8/1eHUs

MKuaokuim xnagareHT
BbICOKOIO AlaBNeHNsA

= [JApPOXMAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHnA
Mungknin xnapareHt
HW3KOro JaBfieHunn

® 3anopHbIv KnanaH
@) Qunbtp
@ ConeHounaHbIN KNanaH

@ MonnaBKoBbIN KNamnaH
HW3KOro AaBfeHuA

@ 3anopHbIv KnanaH
® 3anopHbI KnanaH

TexHuU4ecKue
Xapakmepucmuku

He Bce KnanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLmu.

Mpw npoekTnposaHun cuctem LP LLRS Heobxo-
AMMO MPUHMMaTb BO BHUMaHWe cnepyoLymne
obcToATenbCTBa:

YpoBeHb XKNAKOCTW B COCYfax HU3KOro AaBfeHns
(oTmenuTeNb XNAKOCTU, KOXKYXOTPYOHbIN ncnapu-
Tesb) NoaAepKMBAETCA Ha MOCTOAHHON OTMeTKe.
OT0 yBeNIMYMBaET CTENEHb HAAEXKHOCTY CUCTEMBI,
NMOCKOJbKY CIILLKOM BbICOKMI YPOBEHb XXULKOCTU
B OTAENMTENE XMOKOCTU MOXKET MPUBECTU K rngpa-
BNMYECKOMY yAapy B KOMMNPeCcope, a CIMLLKOM
HU3KUI — K BO3HUKHOBEHWIO KaBUTALUM B HACO-
cax CUCTeMbl LMPKYNALMKW XnafareHTa.

O6bem pecnBepa B TaKMX CUCTEMAX JOJIKEH ObITb
[OCTaTOYHO OONbLIMM st obecrneyeHns pa3me-
LeHNA XKNOKOTro XJlaAareHTa, NocTynatoLero n3
OTAeNbHbIX CnapuTenel Npy N3MeHeHNN yCno-
BV TENIOBOW Harpy3Ku, BbIBOJE OTAESbHbIX UC-
napwvTtenei U3 sKcnayaTaumm ansa TeXHMYeckoro
06CNyK1BaHWA UMK CJIMBA XafareHTa 13 yactu
ncnaputenen npu oTTanke.

/3 BbllenpriBeieHHbIX COOOPaXKeHNI crnemyerT,
yTto cucTembl LP LLRS rnaBHbIM 06pa3om yaosneT-
BOPAIOT TPe6OBaHNAM AeLeHTPaN30BaHHbIX
CUCTEM C 6OMbLLVIM KONIMYECTBOM MUCNapUTenen

N XnafgareHTa, Hanpumep, CUCTEM LNs XONO4MIb-
HbIX cknapo.. Cuctembl LP LLRS obecneunBatot
HafleXHyt0 paboTy TaKMX YCTAHOBOK Aa)<e npu
TOM, YTO HEOBXOAMMOE KONIMYECTBO 3anpaBisemMo-
ro xfaflareHTa He NogaaeTcA TOYHOMY pacyeTy.

B 3aKkntouyeHne HeobXo4MMO OTMETUTD, YTO CUCTE-
Mbl HP LLRS ocobeHHO noaxoaaT Ans KOMMAKTHbIX
YCTaHOBOK, Hanpumep, Bogooxnagutenen. Nx
npenmyLLecTBO 3aK/toyaeTcA B MeHbLUEN CTOW-
MOCTV (HeGOosbLLION pecnBep v BoobLle ero
otcyTcTBUE). A cucTtembl LP LLRS 6onee yno6HbI
ONA feLeHTPann30BaHHbIX CUCTEM C 6ONbLIMM
KONMYEeCTBOM MCMapuTenei n AnMHHbIMU TPy6o-
npoBoAaMU, Hanpumep, B 60MbLIVX XONOAUIIbHbBIX
cknagax. Vix npevmyuiectso 3akstoyaetcs B 605b-
wen 6e30MacHOCTA U HaJEXHOCTU.

il

SVA
B nuHuio M3 ncnaputensa
BCaCblBaHWA
Komnpeccopa
éﬂsw SNV m% ® sva
I 73 —
n3
OTtpenuTtenb pecvBepa
LLG KNOKoOCTn AKS 38
@ sva

SVA .
T[]y U SVA
é SVA

K ncnaputento

QDV

Danfoss
Tapp_0047_02
10-2012

YPOBEHb XUAKOCTW B COCYAAX HN3KOTO fjaBieHus
KOHTPONMpPYETCA NOMNIaBKOBbIMU KnanaHamu SV.
Kak nokasaHo Ha cxeme, B yCTaHOBKaXx Masiol
NPOU3BOAUTENBHOCTM KanaHbl SV @ MoryT Bbl-
NOMHATb GYHKLMIO PacLIMPUTENIBHOTO KilanaHa
COCyAa HN3KOTO faBneHus.

MonnaBkoBbIN KnanaH SV 4-6

Mamepuan Kopnyc: ctanb
KpblLLKa: HM3KOTeMMepaTyPHbI YyryH C LLIaPOBUAHbBIM FpadrTom
MonnaBok: HepaBetoLLas CTanb

XnadazeHmel R717, TQY, TXQY n XOY

Temnepamypa kKoHmposnupyemolu cpedsbi [°C] Ot -50 po +120

JluanasoH nponopyuoHansHocmu [Mm] 35

MakcumanvHoe paboyee dasneHue [6ap] 28

MakcumansHoe ucnsimamensHoe 0asneHue [6ap] | 42

SV4:0.23
SV 5:0.31
SV 6:0.43

MponyckHas cnocobHocme K, [M*/4]

SV4:102
SV5:138
SV6: 186

HomuHaneHas npousgooumensHocme* [kBm]

* Ycnosua skcnnyatauumn: R717, +5/32°C, ATy, = 4K,
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 4.2.2:

MexaHuyveckuli cnocob
pe2ynuposaHus yposHs
XKUOKOCMU HU3K020 0de/ieHus

Mupknin xnapgareHt
BbICOKOTIO AiaBleHUNs
= [TapOXKUAKOCTHAS CMECH
Mapoobpa3Hbiil xnagareHT
HW3KOro [aBJieHus
Munagkunin xnapareHT
HM3KOro JaBneHun

@ 3anopHbI KnanaH
@) Qunbtp

® Ocrosroit CepBOMNPUBOAHDIN
KnanaH

@ 3anopHbIn KnanaH

@ MonnaBKoBbIN KNanaH
HU3KOro [laBfieHuns

@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHuyeckue

n3
SVA ncnapuTensa
B nuHuto
BCacbIBaHUA SVA @ sva N3
Komnpeccopa %pemaepa
SVA
% SNV ’ @U)%gﬂ @ sva
= PMFL
1 FIA
OTpenutennb AKS 38%
LLG XKUOKoCTU
.
I ﬂ@—‘ h—
carp  SVA G
SNV s3] SVA
é SVA Danfoss
K ucnaputenio 5 DV Tapp_0048_02
10-2012

B ycTaHOBKax 605bLLION NPOV3BOANTENBHOCTY
nonnaBKoBbI KnanaH SV ® ncnonb3yeTca B
KayecTBe NMUNOTHOTO KiarnaHa /19 OCHOBHOIO
KnanaHa PMFL.

Kak nokasaHo Bbllle, Npy NafeHnn ypPOoBHA Xna-
KOCTW B pecnBepe HUXKe 3a4aHHOro 3HayeHnsa
nonnaBKoBbIN KnanaH SV ® BbiaaeT curHan Ha
OTKpPbITUE OCHOBHOrO KnanaHa PMFL.

PMFL 80,1 - 500
xapakmepucmuku Mamepuan Hun3KoTeMnepaTypHbIN YyryH C LWapOBUAHbBIM rpaduTom
XnadazeHmol R717, F®Y, IXOY n XOY
Temnepamypa koHmponupyemoli cpedsi [°C] OT1-60 go +120
MakcumanvHoe paboyee dasneHue [6ap] 28
MakcumaneHoe ucneimamesneHoe 0asneHue [6ap] | 42
HomuHaneHas npousgodumensHocms™ [kBm] OT1139 go 13,900
*Ycnosua akcnnyataunun: R717, +5/32°C, AT, = 4K,
lpumep 4.2.3:
dnekmpoHHbIl cnocob
pe2yniupo8aHus yposHs B VHMIO
XKUOKOCMU HU3K020 0ass1eHuUs BCaCbIBaHWA ® EKC 347
Komnpeccopa
Mungknin xnapgareHt
BblICOKOrIo AaBJieHnA I ’m—‘ EVM
= [TAaPOXKMOKOCTHAA CMECH N3
MapoobpasHbiii xnagareHT o =1 %m pecieepa
;'K"':;I?V:; ﬂﬁ:ﬂgre”; LG oen AKS 3:5111 0 ®sva @Icm @ ics @% ®sva

HW3KOro aaBJieHnA

@ 3anopHbI KnanaH

@) Qunbtp

@ ConeHouaHbIN KnanaH

@ OneKTPONPMBOAHbIN KnanaH
® 3anopHbI KnanaH

@ KoHTponnep

@ [aTumK ypoBHA XMNAKOCTU
Pene ypoBHsA xungkoctn

He Bce knanaHbl NOKa3aHbl Ha CXemax.
Cxembl He AOMXKHbI NCNOJIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[lOKyMeHTaLmu.

iﬁ%%

SVA
K ucnapurento gDV

M3 ncnaputena

Danfoss
Tapp_0049_02
10-2012

Jatunk ypoBHsa xungkoctn AKS 4100/4100U @
KOHTPONMPYET YPOBEHb XXNAKOCTN B OTAENMTENE
XKMAKOCTU 1 BbIAAET CUrHas Ha KOHTponnep

EKC 347 ®, koTopbIl nOoCbinaeT MOy VpPYOLMIA
CUrHas Ha NPVBOJ 3NEKTPOMNPYBOLHOIO KnanaHa
ICM @. DnekTponpuBoaHbIi KnanaH ICM Bbinon-
HAET GYHKLUMIO pacluiMpuTeNbHOrO KnanaHa.

KoHTponnep ypoHa xuakoctn EKC 347 ® Takxe
BbIAAET CUTHasbl MaKCMManbHO JOMYCTMMOrO,
MUHVMasIbHO AOMYCTUMOrO 1 aBapUINHOrO YpOB-
HewW XMnAKoCcTu. Tem He MeHee, peKoMeHayeTCA
yCTaHOBKa pene ypoBHA XnAKocTNAKS 38 ® B
KayecTBe CMrHanm3aTopa MakCcManbHOro ypos-
HA XXNAKOCTU.
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lpumep 4.2.4:

SnekmpoHHbIl cnocob
pe2ynuposaHus yposHa
XKUOKOCMU HU3K020 0dse/ieHus

Munoknin xnapgareHt
BbICOKOrO fiaBieHnA

== [1apOXKUOKOCTHAA CMECH
MapoobpasHbIii xnagareHT
HM3KOro JaBneHua
Munpknin xnagareHt
HW3KOro JaBfeHuA

@ 3anopHbI KnanaH
@) Qunbtp
@ ConeHounAHbIN KnanaH

@ DNEeKTPOHHbIN pacLumpu-
TesIbHbIN KnanaH

@ 3anopHbI KnanaH
@ KoHTponnep
@ [aTurK ypoBHA XNOKOCTN

TexHu4YecKue
Xapakmepucmuku

B nuHumio
BCACbIBaHUA
Komrpeccopa ©
EKC 347
. SVA
fe—
n3
b6 & L
Otpenutenb A
LLG KNLKOCTM AKS 3;5] @ AKVA B @sva
o EVRAT
U VA | ‘l V13 ucnaputens
SNV ~Tf[Rp SVA“] SVA
u% SVA Danfoss
K ncnaputento QDV Tapp_0050_02
10-2012

[JaHHbIn cnocob perynMpoBaHUA aHanormyeH
cnocoby, onmcaHHoMmy B npumepe 4.2.3. OfHako
B JaHHOM NpuMepe 3N1eKTPONPUBOAHbIN KnanaH
ICM 3ameHeH 3N1eKTPOHHbIM pacLINPUTESIbHbIM
knanaHom AKVA. B kauecTBe ONONHUTENBHOIO
CONEeHOVAHOro KnanaHa ana obecrnevenunsa 100%
3aKpbITUA TpybonpoBoda B Hepabouem UuKne

NCMOMb3yeTCA CEPBONPUBOAHDIN KnamnaH EVRAT ®.
KoHTponnep ypoBHs xugkoctn EKC 347 ® Ttakxe
BblJAeT CUrHasibl MaKCUMasbHO JONYCTUMOTO, MU-
HUMasIbHO JONYCTMMOrO U aBapUNHOIO YPOBHeN
XKngkocTtn. Tem He MeHee, B KauecTBe CUrHanmsa-
TOpa MaKCMMaJIbHOMO YPOBHSA »KNAKOCTN PEKOMEH-
AyeTcA yCTaHOBKa pene ypoBHA xugkoctn AKS 38.

AKVA

Mamepuan AKVA 10: HepxaBeloLLan cTasb
AKVA 15: uyyryH
AKVA 20: yyryH

XnadazeHmol R717

Temnepamypa koHmponupyemoli cpedsi [°C]

AKVA 10: ot -50 go +60
AKVA 15/20: ot -40 go +60

MakcumanvHoe paboyee dasneHue [6ap] 42
lMpucoeduHumensHsil pazmep DN [mm] OT110 go 50
HomuHanbHas npouzsodumensHocms™® [kBm] | OT 4 po 3150

* Ycnosua akcnnyataunu: R717, +5/32°C, ATy, = 4K,

lpumep 4.2.5: nekmpoHHebIU
€Nnocob pezynnuposaHus yposHs
JKUOKOCMU HU3K020 0d8/1eHUS

Mungknin xnapareHt
BbICOKOrO fiaBieHnA

== [TapOXKUOKOCTHAA CMECH
MapoobpasHbIii xnagareHT
HW3KOro JaBneHusa
Munpknn xnapgareHt
HM3KOro JaBfeHuA

@ KnanaHHas ctaHuus ICF:

o OB -

3anopHbI KnanaH

Ounbtp

ConeHoungHbIN KnanaH
Mopgynb py4YHOro OTKpbITUA
ONeKTPONPUBOAHbIN KnanaH
3anopHbIi KnanaH

@ KoHTponnep
@ [laTunK ypoBHA XnaKocTn

He Bce KnanaHbl MoKasaHbl Ha cxemax.
CxeMbl He AOMKHbI UCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLun.

B nuHuio
BCacbiBaHNA
KoMnpeccopa

0 SVA

m—\
OtpenuTens AKS 38% A 13 pecusepa

LLG KNAKOCTH

U m—‘ —

SVA il
SNV T{ [ VA SVA

é SVA
Kuncnaputenio ngV

Danfoss
Tapp_0051_02
10-2012

KomnaHua JaHdpocc MOXKeT NpeasioxXnTb OYeHb
KOMMaKTHYI0 KnanaHHyto ctaHuumio ICF @. B kopny-
Ce Nlerko yCcTaHaBNMBaeMo CTaHLMUN pa3MeLLaeT-
CA [0 WeCTn pasnyHbIX Mogynen.

Mopynb ICM paboTaeT Kak paclumpuTenbHbIN Kna-
naH, a mogynb ICFE — Kak coneHomgHbI KnanaH.

3TOT CNocob perynMpoBaHUA aHalorMyeH Croco-
6y, NpuBefeHHOMY B Npumepe 4.2.3.

Take fOCTYNHO peLueHne C KnanaHHoW CTaHumen
ICF, aHanornyHoe cnocoby 4.2.4.

Bonee noppo6Haa nHpopmauma npuseseHa B
TEXHNUYECKOM OMNUCAHUK KnanaHHoun ctaHuunm ICF.,
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lpumep 4.2.6:

JnekmpoHHbIl cnocob
pe2ynuposaHus yposHs
XKUOKOCMU HU3K020 0de/ieHUs

Munpknin xnagareHt
BbICOKOIO faBfieHMA
= [JAapOXKMOKOCTHAA CMECH
me [lapoo6pa3Hblil XxnagareHT
HW3KOro JaBneHuA
MKuaokuim xnagareHT
HM3KOro JaBneHun

® 3anopHbI KnanaH

@ ConeHouaHbIN KNnanaH
® Perynupytownin knanaH
@ 3anopHbI KnanaH

® pene YPOBHA XNAKOCTN

TexHu4yeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha cxemax.
CxeMbl He AOMKHbI UCMOMb30BaTbCA

B KauyecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.

B nuHuio
BCaCblBaHUA e
Komrpeccopa !
|
CevA e a”
|
|
} AKS Ws
[ 38 pecvBepa
i ® axs 38
LLG Otpenutenb L
KNIOKOCTM

" i Ué

K ncnaputento

SVA
&

Danfoss
Tapp_0052_02
10-2012

B paHHoW cncteme peannsoBaH NpUHLMN ABYXMNO-
3ULNOHHOTO PerynnpoBaHnNA BRPbICKa XUAKOCTK.
Pene ypoBHa xugkoctn AKS 38 ® ocywectenaet
nepekstoyeHne coneHongHoro KnanaHa EVRA @
B COOTBETCTBUMN C YPOBHEM »KUAKOCTU B OTAENU-
Tene. PyuHon perynupytowmii knanaH REG @ Bbi-
nonHaAeT GYHKLUMIO paclUMpPUTENbHOIO KianaHa.

Pene yposHsa xunakoctun AKS 38

Mamepuan Kopnyc: XxpoM1MpoBaHHbI YyryH
XnadazeHmol Bce Heroploune xnapareHTbl, Bknovasa R717
Temnepamypa koHmposnupyemou cpedei [°C] OT1-50 po +65

MakcumaneHoe pabouee 0asneHue [6ap] 28

JuanazoH usmepeHus [mMm] 01125 o 50

Perynupytowmii knanaH REG

Mamepuan CneunanbHas cTanb, aTTeCTOBaHHaA ANA NPUMEHeHNA
npwv HU3KOW TemnepaTtype
XnaoazeHmol Bce Heroptoumne xnapareHTbl, BKntoyaa R717

Temnepamypa koHmposnupyemou cpedei [°C]

OT1-50 go +150

MakcumanvsHoe paboyee dasneHue [6ap]

40

MakcumansHoe ucneimamesnsHoe 0aeneHue [6ap]

WcnbiTaHna Ha npoyHocTb: 80
McnbiTaHnA Ha repmeTuyHOCTb: 40

MpucoeduHumeneHeil pazmep DN [mm]

OT6 po 65

lponyckHas cnocobHocme K, [m?/4]

O70.17 po 81.4 4NA NONHOCTbIO OTKPLITLIX KNanaHoB

ConeHongHbin KnanaH EVRA

XnadazeHmol

R717,R22, R134a, R404a, R410a, R744, R502

Temnepamypa koHmposnupyemoli cpedsl [°C]

O1-40 po +105

MakcumanvsHoe paboyee dasneHue [6ap] 42
HomuHaneHas npousgodumensHocme* [kBm] O721.8 po 2368
IMponyckHas cnocobHocmes K, [m*/4] 010.23 po 25.0

*Ycnosusa skcnnyatauuu: R717, -10/+25°C, Ap = 0.15 6ap
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

4.3
BbiBOADI

PerynupoBaHue

MpumeHeHne

Mpenmywecrea

HepocTtatkn

MexaHunyeckuin cnocob pe-
ryIMPOBAHUSA YPOBHS XA~
KOCTU BbICOKOIO [aBIEHNS:
SV1/3 + PMFH

MpumeHseTca B cnc-
Temax ¢ HebonblLuom
3anpaBKoW xnafareH-
Ta, Hanpumep, BOAO-
oxnaguTensx.

YMcTo MexaHUYeCKmin crnocob pery-
nupoBaHuA. ObecneurBaeT perynu-
pOBaHVie B LUPOKOM AranasoHe
NpPOV3BOANTENBHOCTM.

OTCyTCTBYET ANCTAHLUMOHHOE
ynpaeneHue. PacctosaHne
mexgy SV n PMFH He ponx-
HO MpeBbILLaTb HECKONbKNX
MeTpOoB. Hn3Kasa peakT1BHOCTb.

MexaHunueckuin cnocob pe-
TYNVPOBAHNA YPOBHA XNf-
KOCTV BbICOKOTO AaBfIeHUA:
HFI

Mnactuhuarbiii
KoHpeHcaTop

oLy

MNMpumeHseTca B cnc-
Temax C HebonbLLOW
3anpaBKoW xnafareH-
Ta 1 TONbKO C nnac-
TUHYaTbIMU KOHJIEH-
caTopamu.

Yncto MmexaHnyeckumin cnocob pery-
nuposaHuA. MpocT B peanusaumm.
OcobeHHO XOPOLLO NOAXOANT ANA
NAACTUHYATLIX TENNOO0OMEHHNKOB.

He obecneunBaet Tepmocu-
boHHOe oxnaxaeHvie Macna.

ONEeKTPOHHbIN cnocob
perynupoBaHusa ypoBHs
MKNOKOCTMN BbICOKOTO
nasneHus: AKS 4100/4100U+

N
&

MpumeHseTca B cnc-
Temax ¢ HebonbLuom
3anpaBKoW xnajareH-
Ta, Hanpumep, BOAO-

JKcnnyaTalunoHHasa rmbKoCTb 1

KOMMAKTHOCTb. BO3MOXeH AncTaH-
LIMOHHbBIN KOHTPOJb 1 YrpaBeHue.
MprMeHVM B LUIMPOKOM AMana3oHe

He ponyckaetca
npYMeHeHne Ana CUCTeM Ha
roptoyunx xnafareHTax.

SV4-6

EKC 347 + ICM oXNaguTensax. NPon3BOANTENIbHOCTU.

MexaHnuecknii cnocob pe- MpumeHsaeTca Yncto mexaHnyeckmin cnocob pery- | PerynupoBaHue B orpaHu-
ryNMpoBaHWA YPOBHA uNf- anA HebonbLIMX NIMPOBaHNA. TeXHNYECKN NPOCTON, | YEHHOM Anana3oHe NPowns-
KOCTN HU3KOTO aBfieHMNA: YCTaHOBOK. Hefoporoi cnocob. BOAUTENbHOCTU.

MexaHnyecknii cnocob pe-
rynMpOBaHNA YPOBHSA X1A-
KOCTV HU3KOrO AaBNeHNs:
SV 4-6 + PMFL

OcobeHHO nogxoanT
ANA feLeHTpann30BaH-
HbIX CUCTEM, Hanpw-
Mep, CUCTEM AN XO-
NOAUNbHBIX CKAA0B.

Yuncto mexaHnyeckumin cnocob pery-
nupoBaHuA. LUnpoknii fnanasoH
NPOV3BOANTENBHOCTH.

OTCyTCTBYET ANCTAHLMOHHOE
perynupoBaHue. PacctosaHune
mexgay SV v PMFL He ponx-
HO MpeBbILlaTb HECKONbKNX
MeTpoB. Hn3Kasa peakTBHOCTb.

DneKTPOHHbIN CNOCcob pery-
NINPOBAHNA YPOBHSA XKNAKO-
CTN HU3KOTO AaBneHuns:

AKS 4100/4100U + EKC 347+
ICM

OrgenvTens xuakocTn

Oco6eHHO X0poLo
noaxoAnT Ans fe-
LieHTPanu30BaHHbIX
cucTeMm, Hanpumep,
CUCTEM [J15 XONOAWIb-
HbIX CKNafoB.

SKcnnyaTauMoHHasA rmbKoCTb 1
KOMMaKTHOCTb. BO3MOXeH AncTaH-
LIMOHHDIN KOHTPOJb 1 yripaBieHue.
MprviMeHVM B LULMPOKOM AMana3oHe
NpPOV3BOANTENBHOCTU.

He ponyckaetca
npuMeHeHWe ANA CUCTEM Ha
roplounx xsafareHTax.

AKS 4100/4100U + EKC 347+
ICF

OtgenvTens xwakocTu

cucTem, Hampumep,
CUCTEM [J151 XONOANIb-
HbIX CK/afoB.

ONEeKTPOHHbIN cnocob pery- Oco6eHHO XOpoLWOo | YHMBEPCanbHbIN 1 KOMMNAKTHbIN He ponyckaetca npumeHe-
NNPOBAHNA YPOBHA XKUJKO- noaxoauT Ana ae- Croco6. Bo3MoxeH ANCTaHLUMOHHDIV | HUE [NA CUCTEM Ha Foplounx
CTV HU3KOrO AaBNeHNA: LieHTPann30BaHHbIX | KOHTPOJIb 1 ynpassieHune. [IprMeHrm | XiagareHTax.
AKS 4100/4100U + EKC 347 cucTem, Hanpumep, B LUMPOKOM AnanasoHe npomussoaun- | Cuctema He fosmxHa 6biTb
+ AKVA Orgenurens xugkocn CHCTEM [N1A XONOAWIb- | TenbHOCTY. CpabaTbiBaeT ObICTpee, | UyBCTBUTENIbHOM K Myrnbca-

HbIX CKNafoB. YeM 3/1eKTPONPYBOAHbIE KNanaHbl. | LMAM JaBleHuA.

Hanunune 6e3oTkasHoro knanaHa (H3).

DNeKTPOHHbIN CNOCob pery- Oco6eHHO XopoLIo SKcnnyaTauMoHHanA rmbKoCTb 1 He ponyckaetca
NNPOBAHNA YPOBHA XKNJKO- noaxoauT ana ae- KOMMNaKTHOCTb. BO3MOXeH fucTaH- | npyMeHeHve Ana cMcTem Ha
CTV HU3KOrO AaBneHus: LIeHTPann30BaHHbIX | LIMOHHbIN KOHTPOJIb 1 yNpaBfieHNe. | roplounx XnagareHTax.

MpYMeHVM B LIPOKOM AnanasoHe
npounssoauTenbHocT. MpocTtoTa n
YAOOCTBO MOHTaXa.

DNeKTPOHHbI CNocob pery-
NNPOBAHNA YPOBHS KUAKO-
CTUN HU3KOTO AaBNeHus:

OcobeHHO XopoLlo
NOAXOAWT ANnA Ae-
LIeHTPan130BaHHbIX

TexHMYecKn NpoCToin, Hefoporon
cnoco6.

[lnana3oH perynuposaHua
ypoBHA — 40 mm. CuibHO 3a-
BUCWT OT HaCTPOMKM Knana-

AKS 38 + EVRA + REG Cenirens [1 cncTem, Hanpumep, Ha REG. He nprimeHnm B cuc-
cncTem gnAa xonoguib- Temax ¢ 6onblmmm Koneba-
HbIX CKNlaoB. HUAMUN NPON3BOANTENTIbHOCTU.
4.4 TexHuyeckoe onucaHue / Pykosodcmeo WHcmpykyuu
CnpaBouHas fOKyMeHTauuna Tun TloKyMeHT Tun JloKyMeHT Tun LloKymeHT Tvn JloKymMeHT
AKS38 | PD.GDO.A PMFH/L | PD.GE0.C AKS 38 RL5M.A ICM 100-150 | PLHTO.B
CnpasodHas dokymeHmayus AKS4100/ | PD.SCO.C ICF PD.FTO.A AKS 4100/ | PLSC0.D PMFH/L RL2CF /
8 asghasumHoOM nopsoke 4100U REG PD.KM1.A 4100U PL.SCO.E PLGEQ.A
yKkasada Ha cmp. 149 AKVA PD.VA1.B SV 1-3 PD.GEO.B AKVA PLVA1.C/ ICF PI.FT0.A
EKC347 | PS.GOOA SV4-6 | PDGEOD PLVALD REG PLKM1.A
EVRA(T) PD.BMO.B EKC 347 PL.RPO.A SV 1-3 PLGEO.C
ICM PD.HTO.B EVRA(T) RL3D.A SV 4-6 RI2BB
ICM 20-65 | PLHTO.A

AKTyanbHble BEPCVN TEXHUYECKUX ONMCAHWNIA N MHCTPYKLMIA AOCTYMHbI Ha caiiTe KoMnaHum [laHdocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5MA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SC0.D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SC0.E
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.VA1.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.VA1.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.RP0.A&IncludeCurrent=True&IncludeArchived=False
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

5. PerynupoBaHune
paboTbl ucnaputenen

5.1

PerynupoBaHune nogaun
XfapgareHTa B ucnapurenu
C HenocpeAcTBEHHbIM
KuneHnem

VlCI'IapI/ITeﬂb ABNAETCA YaCTbio CMCTEMbI OXJlaXKae-
HWUA, rae nponcxoanT nepepdaya Tensa ot oxXnax<-
naemon cpenbl (Hanpmmep, BO34yXa, paccona nnn
nnn HenocpenCcTBeHHO NPoAyKTOB XpaHeHI/IFl) K
XONoANNbHOMY areHTy.

Taknm 06pa3om, OCHOBHOE Ha3Ha4yeHue CUCTeMbI
perynupoBaHua paboTbl Cnaputena ABnAeTcaA
obecrneyeHvie Tpebyemoii TemnepaTypbl KOHTPO-
nupyemon (oxnaxkgaemon) cpenbl. Kpome Toro,
cucTeMa perynnpoBaHna JOMKHA Takxe obecne-
umBaTb 3$EKTUBHYIO U HafleXHYI0 paboTy ncna-
puTtens B NtoObIX yCNOBUAX.

[lnA 3Toro, B 4aCTHOCTU, MOXET NoTpeboBaThCA
MCMOMb30BaHVe CedyoLwx METOA0B Peryanpo-
BaHWA paboTbl MCcnapuTenen:

m PerynupoBaHue nofauv »KUAKOro xaagareHTa
B UCnapwuTenb; B nogpasgenax 5.1 n 5.2 pac-
CMaTpMBalOTCA ABA Pa3HbIX cnocoba: nogava B
ncnapuTenn C HeNoOCPeACTBEHHbIM KUNeHnem
XnagareHTa 1 nogaya B UCNaputenu ¢ NPUHy-
ANTENbHOW UMPKyAUMEen.

m OrtTanka ncnapurenen (cm. nogpasgenst 5.3 n
5.4), HeobxonrMas ana BO3ayxooxagutenei,
paboTatowmx npm Temnepatypax Hmke 0 °C.

m [lepeknioyeHune 3afaHHbIX TemnepaTyp And
ncnaputenein, paboTaloLlwmx Ha pa3HbIx Temne-
paTypHbIX YPOBHAX (CM. nogpasgen 5.5).

m PerynupoBaHuve TemnepaTypbl KOHTponupye-
MO cpefibl B Cllyyasax HeEOOXOAUMOCTU ee Noj-
[EepPXaHWs Ha MOCTOAHHOM YPOBHE C BbICOKOM
TOYHOCTbIO (CM. Moapa3gen 5.6).

Mpwy paccmoTpeHrr BONPOCOB PerynnmpoBaHns
TemnepaTypbl KOHTPONMPYEMOIA cpefibl 1 OTTall-
KU1, UCMapuTenu C HenmocpeaCcTBEHHbIM KAMEHNEM
(DX) n ncnaputenu c HaCOCHOW Nogayven xnaga-
reHTa pacCMaTprBalOTCA OTAENbHO BBUAY HEKO-
TOPbIX Pa3NNUYNIA B CUCTEMAX PEFYSIMPOBAHNA.

Mpwu paspaboTKe crCcTeMbl MOAAUN XKUAKOCTA B
ncrnapuTenb ¢ HeNMoCPEACTBEHHbBIM KUMEHNEM
[OJIXKHbI ObITb COOMIOAEHBI CreayoLme TpeboBa-
HUA:

m [Jlo/mKHO 6bITb 06ecneyeHo ycnoBue NosIHOro
BbIKVMaHWSA XXULKOrO X1afareHTa, nocTynato-
Lero B ncrnaputesb. 3To HEOOX0AMMO ANs
3alUTbl KOMMPECCopa OT rNMAPaBINYECKOro
ynapa.

m TemnepaTtypa oxnaxaaemon cpefbl Ha BbIxoge
13 ucnapuTens JOSIKHA NOAAEPKMBATLCA B
3aflaHHOM JnanasoHe.

BrpbICK XXMAKOTO X/laaareHTa B CMapuTenb pery-
NNPYETCA PACLUINPUTESIbHBIM KNanaHOM, KOTOPbIi
[OJMKEH NoAAepKMBaTb Neperpes xlagareHTa Ha
BbIXOZE 3 ucnaputens B TpebyeMom AranasoHe
Temnepatyp. B KauecTse Takoro perynupytouyero
K/lanaHa MOXHO 1CMob30BaTh 6o Tepmope-
rYNIMPYIOLLMIA PacLUVPUTENbHBIV KnanaH, Tmbo
3/IEKTPOHHbIN PACLUNPUTENbHBIN KNamaH.

[lna perynnpoBaHuWA TemnepaTypbl, Kak NpaBuo,
NCMNONb3yeTCA ABYXMNO3ULNOHHDBIV PerynsaTop,
OTKPbIBAOLMI U 3aKPbIBAIOLWUA IMHUIO Nodayn
YKNOKOCTU B CMapuTesib B COOTBETCTBUN C TEM-
nepaTypom KOHTPONUPYEMOW Cpeapbl.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 5.1.1:

HMcnapumerne ¢ HenocpedcmaeH-
HbIM KuneHuem xaadazeHma,
dpoccenuposaHue XuoKo20
XnaoazeHma npu nomowu
mepmopezynupytowezo KnanaHa

Munaknin xnapgareHt
BbICOKOIO AiaBieHns

= [lapOXMAKOCTHAA CMECh
MapoobpasHblIii xnagareHT
HW3KOro JaBfieHuA

® 3anopHbI KnanaH Ha
KNAKOCTHOW INHUMN
QunbTp
ConeHouaHbIN KNnanaH

@ Tepmoperynvpytowmin
paclMpUTENbHbBIN KnanaH
3anopHbI KNanaH Ha Bxoae
B UCnaputenb
3anopHbIV KNanaH Ha IMHUN
BCACblBaHUA
Wcnaputenb

KoHTponnep Temnepatypbl
[atunk Temnepatypbl

TexHuyeckue
Xapakmepucmuku

Danfoss
Tapp_0062_02
10-2012

EKC 202

B nuHmio BcacbiBaHUA

® sva

M3

_®@AKs 21

@I/Icnapmenb

B npumepe 5.1.1 npuBefeHa TMNoBas cxema pery-
NNPOBaHMA PaboTbl NCNAPUTENS C HEMOCPEACTBEH-
HbIM KuneHvem xnagareHTa (DX) 6e3 oTTaliku ro-
pPAYMM ra3om.

Mopaua XnpKoro xnagareHTa KOHTponupyeTca
TepMoperynnpyoLwmmM paclupuUTenbHbIM Knana-
Hom TEA @, nopaepKrBatoLymM neperpes rasa Ha
BbIXOAE 13 UCNapuUTensa Ha NOCTOAHHOM YpPOBHe.
KnanaH TEA npegHa3sHaueH ana cuctem, pabotato-
LMX Ha amMmnake. Komnanua laHdocc Takke
NpoV3BOANT TEPMOPErynupytoLme KnanaHbl 4na
paboTbl ¢ pTOpCOAEPKALLMMY XNTajareHTaMu.

TemnepaTypa oxnakaaemol cpefibl perynmpyeTca
undposbiM KoHTpoiepom EKC 202 ®, koTopbii
ynpasnAaeT coneHonHbIM KnanaHom EVRA @ B
COOTBETCTBMU C TEMNEPATYPOI OXNaxaaemMon
cpeqpl, n3mepsaemon gatunkom AKS 21 @ PT 1000.

3TOT CNocob perynnpoBaHns NPUMEHNM TaKkxXe K
DX ncnaputenam c eCTeCTBEHHOW OTTaKOW U
OTTalKoM NPV MOMOLLU 31eKTPOHarpeBaTesns.

EcTecTBeHHas oTTalKa OCyLLeCTBIAETCA NepeKkpbl-
THeM NOTOKa XJlafareHTa K McnapuTento Npu BKIO-
yeHHOM BeHTUNATope. OTTalKa aneKTpoHarpe-
BaTeNeM OCyLeCTBNAETCA NepeKkpbITMEM NOTOKa
XnagareHTa K CnapuTento, OTK/IIOYEHEM BEH-
TUNATOPA W BKJTIOYEHMEM SIeKTpOoHarpeBaTens
BHY TP opebpeHHOro ncnaputesibHoro 6moka.

KoHmponnep ucnapumens EKC 202

KoHTponnep ynpasnsaeTt Bcemu GyHKLMAMM, CBA-
3aHHbIMK C PaboToN NCnapuTens, BKIoYas perynu-
poBaHue TemnepaTypbl, paboTy BEHTUNATOPOB,
OTTaliKy 1 aBapuiiHble cOoOLLeHMA.

Bonee nofpobHaa nHpopmaLma nprBeaeHa B py-
KOBOACTBE MO 3KCMyaTaumm KoHTponnepa EKC 202.

TepMmoperynvpytoLuii pacluMpuTenbHbI KnanaHd TEA

XnadazeHmel R717

Temnepamypa kuneHus [°C]

O1-50 go +30

MakcumanvHas memnepamypa mepmobannona [°C] | 100

MakcumaneHoe paboyee oasneHue [6ap] 19

HomuHaneHas npouzgodumenbHocms™ [kBm]

013.580295

*Ycnosua akcnnyataunu: —15°C/+32°C, AT, = 4°C

ConeHongHbi kKnanaH EVRA(T)

XnadazeHmol

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.

Cxembl He JOMKHbI CMO/b30BaThCA
B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

R717,R22, R134a, R404a, R410a, R744, R502

Temnepamypa kKoHmposnupyemolu cpedsbl [°C]

O1-40 po +105

MakcumanvHoe paboyee dasneHue [6ap] 42

HomuHaneHas npouzsodumensHocme* [kKBm] O721.8 po 2368

MponyckHasa cnoco6Hocms K, [m/4] 010.23 po 25.0
* Ycnosua akennyatauumn: R717, -10/+25°C, Ap = 0.15 6ap

Cetyartbiii punbTp FA

XnaoazeHmol AmMmprak 1 dTopcofepallyme xnagareHTbl
Temnepamypa KoHmposnupyemolu cpedsbi [°C] OT1-50 go +140

MakcumanvsHoe paboyee dasneHue [6ap] 28

MpucoeduHumenvHbit pazmep DN [Mm] 15/20

Qunempytowuli snemeHm

CeTka 13 Hep»KaBeloLLen CTan ¢ pasmepom ayenkn 150 MKM

lponyckHas cnocobHocme K, [m/4]

3.3/7.0
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.1.2:

Vicnapumens ¢ HenocpedcmaeH-
HbIM KUneHueM x/1a0d2eHma,
opoccenuposaHue XuoKo20
XxnaoazeHma npu nomowu
3/1eKMPOHHO20 pacuwiupumerio-
HO20 K/ianaHa

MKuaokuim xnagareHT
BbICOKOrO AAaBfieHMsA

= [JAPOXKMOKOCTHAA CMECH
Mapoo6bpasHblIii xfagareHT
HW3KOro JaBfieHuA

@ 3anopHbIV KNanaH Ha
KNOKOCTHON NMHNN
Ounbtp
ConeHounpHbI KnanaH
ONeKTPOHHbIN
paclmnMpuTEnbHbIN KnanaH
3anopHblii KnanaH Ha BXoAe
B VICNapuTenb
3anopHbIli KnanaH Ha IMHUN
BCacbiBaHWA
Wcnaputenb
KoHTponnep
[JaTunk Temnepatypbl

[JaTunk faBneHun
[laTunk TemnepaTypbl

TexHuUYecKkue
Xapakmepucmuku

He Bce knanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

Danfoss

® EKC 315A

Tapp_0063_02

10-2012

B nuHwmio
BCaCblBaHUSA

M3 pecnsepa

b (D AKS 21

@ Wicnaputens

B npumepe 5.1.2 npusefeHa TMnosasa cxema pe-
rynupoBaHua paboTbl CMapuUTensa ¢ Hernocpep-
CTBEHHbIM KuneHvem xnapareHTa (DX) ¢ aneKkTpoH-
HbIM pPerynmpoBaHnem Nofaun XuaKoctn 6es
OTTaNKW rOPAYNM ra3oMm.

PerynnpoBaHue BNpbICKa XMAKOro XiafjareHTa
OCYLLECTBAETCA NEeKTPONPUBOAHbIM KanaHom
ICM @ c ynpaBneHvnem oT KOHTposnepa ncnapu-
Tena EKC 315A ®. [o gaHHbIM, NOyYaembIM OT
AaTumka fasneHus AKS @ v gatumka Temnepatypbl
AKS 21 ®, koHTponnep EKC 315A peructpupyet
neperpes napa Ha BbIXofe U3 ncnapuTens u pery-
nupyeT cTeneHb oTKPbITUA KnanaHa ICM gna noa-
fepaHnA neperpesa Ha ONTNMabHOM YPOBHe.

OpHoBpemMeHHO ¢ 3TM KoHTponnep EKC 315A
Takke paboTaeT Kak LdpoBOI aBTOMaTUYECKUIA
perynatop Temnepatypbl, ynpasnaa BkatoueHmem/
OTKJTIOUEHMEM coneHongHoro KnanaHa EVRA @ no
CUrHanam TemnepaTypbl KOHTPOANPYEMOW Cpefpl
oT flatunka Temnepatypbl AKS 21 @.

Mo cpaBHEHUIO CO CMOCOOOM PerynMpoBaHus,
npuesegeHHOM B npumepe 5.1.1, AaHHbIN cnocob
obecneunBaeT ONTUMasnbHbIN peXxnum paboTbl Nc-
napuTens nNo neperpesy 1 NOCTOAHHOE perynu-
poBaHue CTeneHn OTKPbITUA BMPbICKMBAIOLLErO
KnanaHa ana obecneyeHna MakcManbHOM Npo-
N3BOAUTENIbHOCTU U 3GPEKTUBHOCTU UCnapuTe-
ns. Mpw 3Tom obecneymBaeTcs NofHOE NCMNob3o-
BaHUe ero TennoobmeHHo noBepxHocTn. Kpome
TOro, laHHbIV CNocob perynpoBaHus obecneyu-
BaeT 60siee BbICOKYI0 TOUHOCTb PerympoBaHus
TemnepaTtypbl KOHTPOMPYEMOW Cpefbl.

KoHmponnep ucnapumensa EKC 315A

KoHTponnep ynpasnaeTt BcemMu GyHKLMAMM, CBA-
3aHHbIMY C PaboToN NCMapuTens, BKoYas perynu-
poBaHVe TemnepaTypbl, NOAavy K1AKOro xaaaa-
reHTa 1 aBapuiHble coobLeHMA.

Bonee nogpo6bHaa nHbopmaLums npuBeaeHa B py-
KOBOACTBE Mo 3KcnayaTaumm koHTponnepa EKC 315A.

SnekTponpusoaHbIi KnanaH ICM B KauecTBe paclUMpUTENIbHOMO KnanaHa

Mamepuan Kopnyc: H/3KoTemnepaTypHas cTanb

XnadazeHmol Bce obuienpurHATbIe XNafareHTbl, BKAoyas R717 n R744
Temnepamypa pezynupyemoli cpedsl [°C] OT1-60 po 120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumenoHeil pazmep DN [mMm] Ot 20 po 80

HomuHaneHas npouzeooumensHocmo™* [kBm] | OT 73 po 22700

*Ycnosua akennyataumun: R717, T. = -10°C, Ap = 8.0 6ap, AT, = 4K;

[atunk pnaBnexua AKS 3000

[Hatumk paBneHus AKS 32

XnadazeHmol

Bce xnapareHTbl, BKNtoyasa R717

Bce xnapareHTbl, BKNtoyasa R717

Pa6oyuti duanasoH dasneHuli [6ap]

Ot 0 po 60 (B 3aBUCMMOCTI OT AManasoHa)

OT1 -1 o 39 (B 3aBUCMMOCTU OT AViana3oHa)

MakcumanvsHoe paboyee dasnerHue PB [6ap]

100 (B 3aBMCUMOCTV OT AnanasoHa)

60 (B 3aBMCMOCTM OT AManasoHa)

Pa6oyuti duanazoH memnepamyp [°C] Ot -40 po 80

OT-40 po 85

JluanazoH KomneHcuposaHHoU
memnepamypei [°C]

[na Huskoro pgasnexua: ot =30 go +40
[nsa Bbicokoro gasneHusa: ot 0 go +80

[ns Huskoro gasnexus: Ot -30 go +40
[ins Bbicokoro aasneHus: OT 0 go +80

HomuHanbHbil 8bIX00HOU cuzHan OT14 go 20 MA

1-5Bunn0-10B
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 5.1.3:
Wcnapumense c HenocpedcmaeH-

HbIM KUneHuem xaoazeHmad,

3JIeKMpPOHHAA cucmema

0poccenuposaHus Xuokoeo
XxnadazeHma npu NoMowu
knanaHHoU cmaHuyuu ICF

B nuHumio

MKuaokum xnagareHT BCacblBaHUA

BbICOKOIO AaBJieHMA

= [JApPOXKUAKOCTHAA CMECH
MapoobpasHbiii xnagareHT
HW3KOro JaBneHns

Danfoss
Tapp_0064_02
10-2012

@ EKC 315A

D Aks 21

@ KnanaHHas ctaHymsa ICF:

o O

3anopHbIn KnanaH Ha
KNOKOCTHOW NUHNN
Ounbtp

ConeHonpaHbI KnanaH
Mogynb py4YHOro oTKpbITMA
ONeKTPONPUBOLHbIN
knanaH ICM

M3 pecrBepa

® Wcnaputenb

3anopr||7| KJlanaH Ha Bxoje

B MCMapuTenb B npumepe 5.1.3 npuBeseHa cuctema perynnpo-

BaHVA Nofjaun xnagareHTa B ucnaputenb C Hemo-
cpefcTBeHHbIM KuneHvem (DX) ¢ 3n1eKTpOoHHbIM
ynpaBneHuem 6e3 oTTarky ropsyymM rasom. JTa
CXeMa aHanorunyHa cxeme B npumepe 5.1.2, Ho
peanu3oBaHa Npu NomMoLUy HeflaBHO pa3paboTaH-
HoW KnanaHHon ctaHuuu ICF.

@ 3anopHbIf KnanaH Ha NMMHUN
BCacbiBaHMA

@ Wcnaputenb

@ KoHTponnep

@ [Jatumk Temnepatypbl

@ [atuunk gaBneHua

@ [aTtunk TemnepaTypbl

KnanaHHas ctaHums ICF coneput B cebe fio wec-
T Pa3NNYHbIX MOZYyJel, pa3MeLLEHHbIX B OHOM
Kopnyce, 1 NpeacTaBnaeT co6o KOMMAKTHOE 1
NPOCTOE B YCTaHOBKE perynupytoLiee ycTponcTBo.

PerynupoBaHue BnpbICKa XMAKOro XnafareHTa
OCyLLeCTBNAETCA NeKTPONPUBOAHbBIM KNlanaHoM
ICM c ynpaBneHuem OT KOHTponnepa ncnapurens
EKC 315A @. Mo gaHHbIM, NosyYaeMblM OT AaTumKa
nasneHuna AKS ® v patunka Temnepatypbl AKS 21 ®,
koHTposnnep EKC 315A pernctpupyet neperpes
napa Ha BbIxofe 13 ucnaputena n perynnpyet
cTeneHb OoTKpbITMA KnanaHa ICM gna nogaepxa-
HWA Neperpesa Ha ONTNMabHOM YPOBHe.

OpHoBpeMeHHO ¢ 3TuM KoHTponnep EKC 315A
TakXKe paboTaeT Kak LdpoBO aBTOMATUYECKIN
perynatop TemnepaTtypbl, ynpasnaaa BKAYeHnem/
OTKJoUYeHnem coneHoungHoro Knanaxa ICFE no
CMTHanam TeMnepartypbl KOHTPOMPYEMOW cpebl
OT faTunKa Temnepatypbl AKS 21 @.

Mo cpaBHEHMIO CO CNOCOOOM perynmpoBaHus,
npuseseHHOM B npumepe 5.1.1, AaHHbIN cnocob
obecneyrBaeT ONTUMaNbHbIN PEXUM PaboTbl UC-
napwuTens rno neperpe.y 1 NOCTOAHHOE perynu-
poBaHWe CTeneHu OTKPbITAA BMNPbICKMBAOLLEro
KnarnaHa ania obecneyeHus MakcManbHOM Npo-
N3BOAUTENIbHOCTU U 3PPEKTUBHOCTUN UCNapuUTe-
na. Mpw 3Tom obecneyrBaeTca NOHOE NCMONb30-
BaHUe ero Tenj006MeHHo noBepxHocTU. Kpome
TOro, laHHbIV cnocob perynpoBaHus obecneyu-
BaeT 60see BbICOKYI0 TOUHOCTb PerympoBaHua
TemnepaTypbl KOHTPONNPYEMOI cpefibl.

KoHmponnep ucnapumens EKC 315A

KoHTponnep ynpasnsaeTt BcemMu GyHKLMAMY, CBA-
3aHHbIMY € paboTo ncnapuTens, BKoYas perynu-
poBaHVe TemmnepaTypbl, NOAaYy K1AKOro xiaaa-
reHTa 1 aBapuiiHble COObLLEHMS.

Bonee nofpobHaa nHPopmaLma nprBeaeHa B py-
KOBOACTBE Mo 3KcnnyaTaumu koHTponnepa EKC 315A.

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
Cxembl He JOMKHbI CMO/b30BaThCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.1.4:

Wcnapumene ¢ HenocpedcmeeH-
HbIM KUneHuem x/1a0d2eHma,
3/1eKMPOHHAsA cucmema
0poccenuposaHus Xuokozo
xnaoazeHma npu nomowu
knanaHHou cmaHyuu ICF

MKunaknin xnapareHt
BbICOKOIO aBieHnsA

== [JaPOXNAKOCTHAA CMECH
Mapoo6bpasHblIii xfnagareHT
HW3KOro JaBneHua

@ KnanaHHasa ctaHuyums ICF:

o O

3anopHbIN KnanaH Ha
YKUIOKOCTHOW JINHUM
Ounbtp

PacwmpuTenbHbin KnanaH
3anopHbIf KnamnaH Ha Bxoge
B UCnaputenb

@ 3anopHbI KnanaH Ha MHUN
BCaCbIBaHWA

® Wcnaputenb

@ KoHTponnep

® [JaTunk Temnepatypbl

® [atuvk naBneHna

@ [Jatumk Temnepatypbl

He Bce knanaHbl NoKa3saHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

B nuHuio
BCacblBaHUA

M3 pecnBepa

Danfoss
Tapp_0160_02
10-2012

@ EKC 315A

@ Wcnaputenb

B maHHOM NMprMepe paccmaTprBaeTCA CXema pe-
rynMpoBaHua paboTbl Mcnaputens c Hemocpepa-
CTBEHHbIM KnneHnem xnagareHTa (DX) c anek-
TPOHHbIM yrnpaBnieHnem 6e3 oTTalKu ropaunm
rasom nNpu nomoLuy KnanaHHown ctaHumnm ICF.

B Kopnyce KOMMNaKTHON, Nerko ycTaHaBMBaemMom
perynvpytowen knanaHHon ctaHuymm ICF pasme-
LaeTCA [0 WeCTN PasINYHbIX MOAynen.

Mopaya XXMAKOro xnafgareHTa perynmpyerca Mo-
ZyNeMm C SNeKTPOHHbIM PaCLLUMPUTENIbHBIM Knana-
Hom ICFA ¢ ynpaBneHuem oT KOHTposiepa ncna-
putens EKC 315A @. Mo aaHHbIM, NoslyyaembiM OT
ZaTtumka fasneHua AKS ® v gatunka Temnepatypbl
AKS 21 ®, koHTponnep EKC 315A peructpupyet
neperpes napa Ha BbIxoAe 13 ucnaputensa u pe-
rynnpyet cteneHb oTKpbITUA KnanaHa ICFA gna
nogfepaHua neperpesa Ha ONTUManbHOM
YyPOBHe.

[aHHbI cnocob perynpoBaHus obecneunsaet
ONTVIManbHbIN PEXUM PaboTbl UCNapuTens No
neperpe.y 1 NOCTOAHHOE perynnpoBaHye cTe-
MeHW OTKPbITVS BNPbICKMBAIOLLEro KanaHa ans
obecneyeHrs MakCMManbHOWN NPOVN3BOANUTENb-
HOCTU 11 3 deKTUBHOCTU Ucnaputens. Mpu 3Tom
obecneunBaeTcs NoHOE UCMOJIb30BaHNE ero
TennoobmeHHoI NoBepxHoCTW. Kpome Toro,
JaHHbI cnocob perynmpoBaHus obecneyrBaeTt
60ree BbICOKYO TOUHOCTb PETYIMPOBAHUSA TEM-
nepaTypbl KOHTPOMPYEMON Cpefibl.

KoHmponnep ucnapumensa EKC 315A

KoHTponnep ynpasnsaeTt Bcemu GyHKLMAMY, CBA-
3aHHbIMM C paboToi MCNapuUTeNs, BKoYas perynm-
poBaHve TeMnepaTypbl, NOAaYy XMUAKOro xnaga-
reHTa 1 aBapuiiHble coobLyeHus.

Bonee nonpo6Haa nHdbopmaumsa npuBefeHa B py-
KOBOZACTBE MO 3KCnnyaTaumn koHTponnepa EKC 315A.

[lna npuBeaeHHOro B AaHHOM NprMepe cnocoba
perynMpoBaHna BMeCTo KnanaHHow ctaHuyum ICF
MO>HO MCMOMb30BaTb KanaHbl 06bIYHOro TMNa
(3anopHbin knanaH SVA, ¢unbtp FIA, sneKTpOoHHBbIN
pacwmpuTenbHbii KnanaH AKVA 1 3anopHbii
knanaH SVA).

KoHTponnep EKC 315A MoXeT ncrnonb3oBaTbcA
KaK Anda perynmpoBaHua C UCNONb30BaHMEM Kia-
naHHon ctaHuum ICF, Tak 1 ¢ ncnonb3oBaHnem
KnanaHoB 06bIYHOTO TUMa.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

5.2

PerynupoBaHue nogauu
XflapgareHTa B ucnapurenm c
HacocHol nopaven

lpumep 5.2.1:
Wcnapumens ¢ HacocHou
nodayel xnadazeHma 6e3
ommadiku 20pA4YUM 2a30M

= NapoxnaKocTHan cmecb
Munaknin xnapareHt
HW3KOro JaBneHuA

@ 3anopHbIv KnanaH Ha
YKUIOKOCTHOW JINHUMN

@) Ounbtp

@ ConeHonpgHbI KnanaH

@ Perynupytowmn knanaH
3anopHbIN KnanaH Ha BXoae
B UCNapuTenb

@ 3anopHbIN KnanaH Ha IMHUK
BCacbIBaHUA

@ Wcnaputenb

KoHTponnep

® [JaTunk Temnepatypbl

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha CXemax.
Cxembl He OMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

Mo cpaBHEHMIO C aMMUAYHbIMY CUCTEMAMU C
HernoCcpeaCcTBEHHbIM KUMEHNEM X/lajareHTa pe-
ryNMpOBaHNe aMMMAYHbIX CUCTEM C HACOCHOW
nopauen ABnAeTca 6onee NPOCTbIM, MOCKONbKY
BEPHO NogobpaHHbI OTAENUTENb XUAKOCTY MO-
3BOJIAET 06ecneynTb 3amTy KOMNPECCOPOB OT
rMapaBINYECKOro yaapa.

Hanunuune B cxeme otgenntens »KUAKOCTU rapaH-
TUPYyeT BO3BPaT B KOMMNPECCop TONbKO "cyxoro”
napa XonoAUNbHOrO areHTa.

PerynupoBaHue paboTbl ucnaputenen senseTca
6onee NPOCTbIM, MOCKOJIbKY TpebyeTca NnLlb
npocTevillee IByXNO31LNOHHOE perynnpoBaHne
rnofauv xnafgareHTa B UCnaputesnu.

,,,,,,,,,,,,, _Oaks2 Tepp. 606502
Ll | 10-2012
e
|
|
|
|
V3 |
oTpenuTens |
KNAKOCTN !
Sl
K otgenutento)
@REG ®SVA ® VA womoen
@ Wcnapuens

B npumepe 5.2.1 nprBepeHa TMNoBas cxema pe-
rynnpoBaHua paboTbl MCNapuTensa C HACOCHOM
rnopaven xnagareHTa 6e3 oTTalKku ropAaYrM rasom,
KOTOpas TakXe NpYMeHVMa K ncnapuTenam C Ha-
COCHOW Nofayen xnagareHTa C eCTeCTBEHHON 1nu
JNEeKTPUYECKO OTTaKOMN.

Temnepatypa oxnaxaaemMoi cpefibl NofAepK1Ba-
eTcA Ha 3ajaHHOM YPOBHe NP MOMOLLM KOHTPOJ-
nepa Temnepatypbl EKC 202 ®, koTopbliii ynpas-
NAeT BKOYeHNeM / OTKNIOYEHEM CONIEHOWAHOMO
knanaHa EVRA ® no curHanam temnepaTypbl KOH-
Tponvpyemou cpeAbl,MOCTyNaoLmnm OT AaTumKa
Temnepatypbl AKS 21 ® c snemenTom PT 1000.

KonnuyecTBo noctynatoLleii B ncnaputenb
XKUAKOCTU perynmpyeTca CTeNeHblo OTKPbITUA
py4YHOro perynupytoLiero knanaHa Tvna REG @.

MpaBusibHas HaCcTPOIKa CTEMEHN OTKPLITUA pery-
NINPYIOLLErO KNanaHa MeeT 60sbLIoe 3HauYeHNe.
Cnuwkom 60sbLuas CTeNeHb OTKPbITUA NpUBEAET
K yacToMy cpabaTbiBaHUIO, @ 3HAUNT 1 K U3HOCY
ConeHoMAHoOro KnanaHa. HegoctatouHas cTeneHb
OTKPbITVA NPUBELET K HEAOCTATOYHON nofaye
XKWIKOTO XnafareHTa B NCnapuTesb.

KoHmponnep ucnapumensa EKC 202

KoHTponnep ynpasnaeT BceMn GyHKLUMAMM, CBA-
3aHHbIMY € paboToN ncnapuTens, BKoYan perynu-
poBaHue TemnepaTypbl, PaboTy BEHTUNATOPOB,
OTTaliKy 1 aBapuiiHble coobLLeHNA.

Bonee nogpobHaa nHdopmauma npreeaeHa B py-
KOBOZACTBE MO 3KCnnyaTaumm koHTponnepa EKC 202.

Perynupytowmin knanaH REG

Mamepuan CneymanbHas xnafocTolKas cTanb, cepTndnLpoBaHHas Ansa NCNonb30BaHNA
B YC/IOBMAX HU3KKX TemnepaTyp

XnaoazeHmol Bce ob6uienpuHATbIe Heroptoume xnagareHTol, BKnovasa R717

Temnepamypa koHmponupyemou cpedei [°C] OT1-50 go +150

MakcumaneHoe paboyee 0asneHue [6ap] 40

MakcumansHoe ucnsimamesnvHoe 0assneHue [6ap]

McnbiTaHna Ha npoyHocTb: 80
McnbiTaHna Ha repMeTUYHOCTb: 40

MpucoeduHumenoHbili pazmep DN [mm] OT6 go 65

MponyckHas cnocobHocms K, [M*/4]

0O710.17 go 81.4 AnA NONHOCTbIO OTKPbITHIX KNanaHoB
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.2.2:
Wcnapumens ¢ HacocHou
nooauvel xnadazeHma 6e3
ommadku 20pA4UM 2a30M,
knanaHHas cmaHyus ICF

= MaponAKOCTHaA cMecCb

Muakuin xnapgareHT
HW3KOro JaBfieHun

@ KnanaHHaa ctaHuwma ICF:

o O

3anopHbIN KnanaH Ha
YKNOKOCTHOW NINHUMN
Ounbtp
ConeHounpgHbI KNanaH

Mogysnb py4yHOro oTKpbITUA

Perynupytowmn knanax

3anopHbI KNanaH Ha Bxofe

B ncnaputesb

@) 3anopHbIi KnamnaH Ha IMHUK

BCaCblBaHNA
@ Wcnaputenb
@ KoHTponnep
@ [atumk Temnepatypbl

He Bce knanaHbl NoKa3aHbl Ha CXemax.

CxeMmbl He [JOMKHbI NCMOb30BaTbCA
B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

Danfoss

® AKS 21 Tapp_0066_02
== 10-2012
|
|
|
|
|
|
|
|
|
|
|
Us ICFE
oTaenvTens
KUOKOCTU @ ICF ‘ ‘ ‘
‘ ‘ ‘ K otgenutento
@svA  xupkocTn
ICFFICFO ® Wcnapurens

B npumepe 5.2.2 npuBefeHa cxema perynmpoBsa-
HUA PaboTbl CNapUTENs C HACOCHOW Noaayen
XnafareHTa 6e3 oTTaliKu ropsYMm razom npwu no-
Mol KnanaHHow ctaHumm ICF. 3Ta cxema aHano-
rMyHa cxeme, NprBefEeHHON B NnpumMepe 5.2.1 n
TaKkXKe NpUMeHnMa Ansa ncnapuTenen ¢ HACOCHOM
rnofaven xnagareHTa c eCTeCTBEHHOW U SNeK-
TPUYECKOW OTTaKON.

KnanaHHas ctaHuyus ICF cogeput B cebe fio wec-
TN Pa3NYHbIX MOZynel, pa3MeLleHHbIX B O4HOM
Kopnyce, 1 NpeacTaBnaeT cobo KOMMAKTHoE 1
NPOCTOE B YCTaHOBKE perynupytoLiee ycTponcTBO.

Temnepatypa oxnaxaaemown cpefpl NnoaaepK1Ba-
eTcA Ha 3aflaHHOM YPOBHe NP MOMOLLM KOHTPOS-
nepa temnepatypbl EKC 202 @, koTopbiin ynpas-
NAEeT BK/OYEeHNeM / OTKNIOYEHEM CONIEHONAHOMO
knanaHa ICFE, yctaHoBneHHOro B KnanaHHom
ctaHumu ICF, no curHanam TemnepaTtypbl KOHTPO-
NMpyemow cpefbl, NOCTyNaloWmMM OT faTumnKa Tem-
nepatypbl AKS 21 ® ¢ anemenTom PT 1000.

Konnyectso noctynatoLen B cnapuTesb XUaKo-
CTW PerynunpyeTca cTerneHbio OTKPbITUA PYYHOro
perynupytowero knanaHa Tvna ICFR. MNpasunbHan
HacTpoViKa CTeneHn OTKPbITUA perynmpyioLero
KnanaHa nmeet 6osnbluoe 3HaveHre. CIULWKOM
60sbLUas cTeneHb OTKPLITUA MPUBEAET K YacTOMy
cpabaTblBaHWIO, @ 3HAUNT U K U3HOCY coneHouns-
HOro KnanaHa. HegoctatouHas cTeneHb OTKPbITUA
npviBefeT K He[JOCTaTOYHON Nojaye KNLKoro
XnajareHTa B ucnaputenb.

KoHmponnep ucnapumens EKC 202

KoHTponnep ynpasnsaet Bcemu GyHKLMAMY, CBA-
3aHHbIMM C paboTow NCnapuTens, BKoYas perynu-
poBaHue TemnepaTypbl, PaboTy BEHTUNATOPOB,
OTTalKy 1 aBapuiiHble COOOLEeHUS.

Bonee nonpo6Has nHdopmaums nprseaeHa B py-
KOBOZACTBE MO 3KCnnyaTaumm KoHTponnepa EKC 202.
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lpumep 5.2.3:

Bnpeick xudko20 xnadazeHma 8
8030yx00x/1a0uUMesib 3amonJsieH-
HOU cucmemol ¢ 31ekmpuyeckol
unu paccoseHol ommadkou
npu nomowu knanaHa AKVA/
ICFA c wwupomHo-umnynecHol
mooynayueti (LLIVIM)

== [lapoXunpKoCTHaA cmecCb
MKuaokum xnagareHT
HM3KOro JaBfeHuA

(@) 3anopHbiit knanaH Ha
PKUIOKOCTHOW JINHNM

@ ounbtp

(B®) 3neKkTpoHHbIi
pacWMpPUTENbHbIN KNanaH

(@ 3anopHbiit KnanaH Ha Bxoae
B McnapuTenb

(® 3anopHbiit KNana Ha IHAK
BCacblBaHMA

(B Kowutponnep
@ Datuuk Temnepatypbl

Wcnaputenb
@ KnanaHHasA ctaHums ICF:

3anopHbIv KnanaH
Qunbtp

ONeKTPOHHbIN
pacwmpuTenbHbI KnanaH
3anopHbI KnanaH

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOI
AOKYMeHTaLmu.

8 ® AK-CC 450

Danfoss
Tapp_0155_02
10-2012

@ AKS 21

7k} K
otgenvTens oTgenuTento
KNOKOCTN o | | | | XKNaKoCTn
OX( ] D ‘ ‘ ‘ ‘
Dsva 7 T
@ra @ AKvA
WNcnaputens
- ® AK-CC 450 Danfoss
S Tapp_0156_02
@ AKS 21 10-2012
3 K
oTaenuTens oTAeNnuTeNto
KUAKOCTN XKNOKoOCTU
I I >
T g

Wcnaputens

B Knaccmnuyeckom 3aTonfeHHOM cncteme C Herno-
CpefCTBEHHbIM KMMEHVEM XJlaflareHTa BpPbICK
XKUAKOCTU perynmpyercs pene Temneparypbl, KO-
TOpOe 06ecneynBaeT HEMPEPbIBHLIA KOHTPO/b
TemnepaTypbl BO3ayxa.

ConeHounAHbIN KnanaH OTKPbIBAETCA Ha HECKOJIbKO
MUHYT Unn 6onee 1 ocTaeTca OTKPbITbIM A0 TEX
nop, NoKa TeMmnepartypa Bo3ayxa He JOCTUTHET
3afj@aHHOro 3HayeHusA. B npouecce BnpbiCKka mac-
COBbIN pacxoa XxnagareHta nogaepXMBaeTcA Ha
NOCTOAHHOM YPOBHE.

[JaHHbIN cnocob perynmpoBaHua TemnepaTypbl
BO3[yXa OUYeHb NPOCT, OfHAKO KoNebaHvs Temne-
paTypbl BBUAY AnddepeHLrana TepmocTaTa Mo-
ryT NIPUBOANTL K HEKOTOPBIM MOBOUHBIM P dek-
Tam, HanNpuMep, YCyLLKe U CyLLeCTBEHHON Mo-
TPELIHOCTN PeryfMpoBaHuA.

BmecTo BbllweynomsiHyToro cnocoba nepuogmnyec-
KOro BMpbICKa MOXHO HEMpepbIBHO aAanTnpoBaTth
KONIMYeCTBO NoAaBaeMol XUAKOCTA B COOTBETCT-
BUM C GAKTMUECKON HArpy3Ko. ITOT NPUHLMM
MOXeT 6bITb peann3oBaH NPy NOMOLLY SNeKTPOH-
HOro pacwmputenbHoro knanaHa AKVA @ ¢
LUMPOTHO-MMMYNIbCHOM MOZYNALMEN NN KNanaH-
Holi ctaHuun ICF @ ¢ mopynem ¢ 3n1eKTPOHHbIM
pacwmputenbHbiM KnanaHom ICFA.

TeMHepaTypa BO3[yXa HEMpPepPbIBHO N3MePAETCA
1 ee Tekyllee 3HayeHne CpaBHMBAETCA C 3ajaHHbIM
3HauveHueM. [pn gOCTMXKEHNN 3aaHHOrO 3Have-

HMA TemnepaTypbl BO3AyXa CTeNeHb OTKPbITUA
knanaHa AKVA @ ymeHbluaeTca. B pesynbrate
YMeHbLUEHWNA MPOXOAHOro ceyeHns KanaHa B
3ToM paboyem LMKe yMeHbLUAeTCA ero NPonycK-
Has cnocobHoCTb. Kak npaBuno, AnnTenbHOCTb
LMKa COCTaBNAeT oT 3 g0 6 C.

B cnyyae c 3aTonneHHOM cncTemon 3To O3HavaeT
HernpepbIBHOE perynMpoBaHue CpefHEro pacxo-
[a XxlafjareHTa B COOTBETCTBMM C GaKTMYECKOM
NoTpebHOCTbI0. YMeHbLIeHVe 06beMa BMPbICKN-
BAEMOW >KUAKOCTN NPUBOAUT K YMEHbLLEHWIO
KPaTHOCTY LIMPKYNALMMN XONOANIIbHOMO areHTa.

B pe3synbrate ncnapseTcs 6onbliee KonMuecTso
XMajareHTa, uto obecrneurBaeT Hanuume onpege-
NeHHOTO KONMYeCTBa NeperpeToro napa B Bo3ay-
xooxnagurene.

HenocpepcteeHHbIM 3ddekTOM 3TOro cnocoba
perynupoBaHusa ABnseTcs 6onee HU3Kaa cpeaHss
TemnepaTypa noBEPXHOCTY BO34YX0OXNaauTens,
UTO NPUBOAMT K yMEHbLUEHMIO 3HaueHus AT, T.e.
Pa3HOCTM MeX[y TEMNepaTypoit KUNeHns xnaga-
reHTa v TeMrnepaTypoii Bo3ayxa.

[JaHHbIN NOAXOA K BNPLICKY XKNAKOCTY B BO3AYXO-
OXJ1aaUTesb 3aTOMNNIEHHOW CUCTEMbI 06ecneunBaeT
BbICOKYIO KCMJTyaTaLMOHHY rMMOKOCTb 1 obec-
neymBaeT TOYHOE pPerynnpoBaHMe KoNnyecTsa
BMPbICKMBAEMOTO »KNAKOFO XJlafareHTa, 4to no-
BbILLAET TOYHOCTb 1 SHEPro3PpHEKTUBHOCTb CUC-
TEMBb.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

5.3

OTTalika ropA4YMm rasom
BO3AyxooxnaauTenei

C HenocpeacTBEHHbIM
KUneHuem XagareHra

Ha TennoobmeHHbIX MOBEPXHOCTAX BO3LyX0O0X/a-
AuTenen, paboTatoLyx Npy TemnepaTypax Kurne-
HYA XnagareHTa Hke 0 °C, 06pasyeTca Cloi nHes,
TOMLUMHA KOTOPOro YBE/IMUMBAETCA C TeUeHnem
BpeMeHW. YBenunyeHvie TONLWMUHbI CJI0A UHEeA Npu-
BOAUT K NafileHNI0 MPOU3BOANTENIbHOCTN UCMapu-
TenA U3-3a yMeHblueHns Ko3dpuLumeHTa Tenso-
nepepfauu, a Takxke 610KMPOBaHNA LNMPKYNALUN
BO3ayxa. [loaToMy AnA noafep*aHnA Npon3Bo-
AUTENbHOCTM BO3AYXOOXaAuTenein Ha Hagne-
alleM ypoBHe OHW NoAanexat neproanyeckon
oTTanke.

PasnuuatoT cnepyiowme WMPOKO NCNOb3yemMble B
NPOMBILLNIEHHbIX CUCTEMAX OXJTaXKAEeHUA CNOCcoObbl
OTTalKMU:

m EcTecTBeHHas oTTalka
m JfeKTpuyeckas oTTalka
m OTtTanka ropAa4mm rasom

EctecTBeHHasn oTTalKka oCyLleCcTBAAETCA NpeKpa-
LeH1eMm NoAaun xnagareHTa B CnapuTenb nNpu
BKJ/TIOUEHHDBIX BEHTUJIATOPAX. DTOT CNOCcob OTTalKuy
MOXeT NPUMEHATbLCA TONIbKO MpK TeMnepaTypax
BHYTpY nomeLeHna soiwwe 0°C. Mpu 3Tom npouecc
OTTalKM 3aHMMaET OYE€Hb MHOTO BPEMEHN.

OTTarika Npo NOMOLLM d/1IeKTpoHarpesartenei
OCyLLeCTBNAETCA OTK/IOYEHEM BEHTUNIATOPA,
npekpalieHnemM nogaym xnagareHTa B nucnapu-
Tenb 1 BK/IOYEHNEM 3/1eKTPOHarpeBsaress, pacno-

JIOXEHHOTO BHY TPV OPe6PEHHOr0 NCNapuTebHO-
ro TennoobmMeHHMKa. OTTaKa NpeKkpaTuTCA no
CUrHany oT Talimepa 1u/unm nNpu cpabaTtbiBaHUN
TepMocCTaTa OKOHYAHWSA OTTalKM NocCse NOSIHOro
yAaneHns cfos nHeA C NoBepPXHOCTU Tennoobme-
Ha. Hapagy ¢ Tem, 4To AaHHaA cMcTemMa He npeg-
CTaBNsAET TPYAHOCTEN B peanu3auum 1 He TpebyeT
60/bLUVIX HaYaNIbHbIX KanuUTaNoBOMXKEHWI, OHA
XapaKTepusyeTcs CyLeCcTBEHHO 6osee BbICOKMMY
SKCryaTaloHHbIMY 3aTpaTaMm (Ha 3N1eKTPoa-
Hepruto) No CpaBHEHWIO C Apyrumuy cnocobamm
OTTaNKN.

B cmcTemax c oTTanikom ropAaymm rasom, nocnes-
HWUI NOJAeTCA B UCNapuTesb ANA pa3mopakmBa-
HMA NMOBEPXHOCTU. ITOT CNocob TpebyeT ncnosnb-
30BaHMA 6oNbLUEro KonmyecTsa CpeacTs aBTOMa-
TUYECKOrO PerynnpoBaHus, Yem apyrme CMCTemMbl
OTTAMKK, HO OTIINYAETCA CAMbIMWN HU3KMMU SKC-
nnyataLMoHHbIMK 3aTpaTamu. lNpenmyLLecTtsom
BMpbICKa ropAYero rasa B UcnapuTesnb ABNAETCA
y[aneHne Macna v BO3BpaT ero B KOMMpeccop.
[ns obecnevyeHns JOCTAaTOYHOW NPON3BOAUTENb-
HOCTV OTTalKM ropsAYMM ra3oM faHHbI Cnocob
cnepyeT UCNoMb30BaThb TONbKO Af1A CUCTEM OXJ1aX-
OeHuA ¢ Tpems 1 6onee ncnaputenamm. Tonbko
TpeTb OT 061l NPON3BOANTENBHOCTA UCMapU-
Tenen MOXeT e4MHOBPEMEHHO NCMOMb30BaTbCA
nNA oTTankun.
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 5.3.1:

Ommadika 2opa4um 2azom
ucnapumerns ¢ HenocpedcmaeH-
HbIM KUneHuem

=== [TapO0O6PA3HDBIN XSTafareHT
BbICOKOIO AAaBfieHMsA
Mupknin xnagareHt
BbICOKOIO AaBfieHMs

= [apOXMAKOCTHAA CMECH
MapoobpasHbiil xnagareHT
HU3KOro JaBneHns

XuokocmHas nuHua

@ 3anopHbI KnanaH

@) Ounbtp

@ ConeHounaHbIN Knanax

@ ONeKTPOHHbIN
pacwmpuTenbHbIN KnanaH

3anopHbIl KnanaH Ha Bxoge
B VCNapuTenb

JluHuA ecaceleaHusa

® 3anopHbIii KnanaH Ha Bxoae
B VCMapuTenb

@ [lByxcTyneHuyaTbin
CONeHOMAHDBIN KnanaH

3anopHbI KNanaH

JluHuA 20payezo 2aza

@ 3anopHbI KnanaH
Ounbtp

@ ConeHonaHbIl KnanaH
@ 3anopHbI KnanaH

@ O6paTHbIN KnanaH

JluHusA HaeHemaHusa
O6paTHO-3aMopHbIN KranaH

@ Perynatop pasHoctu
[aBneHumn

KoHTponnep

@ [Jatumk Temnepatypbl
[atumk Temnepatypbl
[atunk TemnepaTypbl
O6paTHbI KnanaH

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXembl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKOI
LOKyMeHTaLmu.

B pecuBep

W3 pecusepa
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Bblwe nprBefeHa cxema aBToMaTM3aLMM CUCTEMbI
ncnaputenen ¢ HeNOCPEACTBEHHbIM KUMEHMEM U
OTTalKoW ropsAYMM razom. [Ins cuctem C ammrakom
3TOT cnocob He Tak nonynapeH n 6onee nogxonut
AnAa cuctem ¢ TopcopepalMm XnagareHTamm.

Lukn oxnaxoeHus

ConeHouvigHbi kKnamnaH EVRAT @ Ha NUHUM XXnaKocTn

noAaepKnBaeTCA B OTKPbITOM MOMOXeHW. Bnpbick
XKMAKOCTU B UCMAPUTENb PErynnpyeTca 31eKTPOH-
HbIM pacluMpuTeNibHbIM KnanaHom AKVA @.

ConeHonpHbi kKnanaH GPLX @ Ha nuHWUK Bcacbl-
BaHVA NOALEPKMNBAETCA B OTKPHITOM MOSIOXKEHNN,
a CepBONPVBOAHDIN KNanaH cuctembl oTtanku ICS
(1) NoAAePKNBAETCA B 3aKPbITOM MOJIOKEHNN NPW
NMoMOLLM NUOTHOTo KnanaHa EVM. O6paTHbIii kna-
naH NRVA @) npepoTBpaluaeT obpasoBaHue fibaa
B p€Ha)KHOM MOAAOHe.

CepeonpusoaHbil knanaH ICS @3 nogaepmsaetca
B OTKPbITOM MOJSIOXKEHUW NUAOTHBIM KnanaHom EVM.

Lukn ommatiku

Mpwv BKAOYEHWM UMK OTTalKK CONEHOUIHDIN
knanaH EVRAT ® 3akpbiBaeTcsa. [Ins Toro, Ytobbl
OCYLUNTb NCNapUTENb, BEHTUAATOPbI NMPOOMXKAT
paboTaTb B TeueHue 120 - 600 ¢, B 3aBUCMMOCTH
OT pa3mepa ncnapuTens.

lMpw BbIKNOYEHNM BEHTUIIATOPOB KnanaH GPLX @
3akpbiBaeTca. GPLX @ nogpepKmBaeTca B OTKPbI-
TOM MOSIOXKEHUW JaBNEHMEM FrOPAYErO rasa.

[opAumnn ras KOHAEHCUPYETCA B XONOAHOM KnanaHe,
06pasysa XMAKOCTb Haf cepBonopLiHem. Koraa
NUOTHbIE KNamnaHbl MEHAKT CBOE MOJIOXKEHNE,
3aKpblBas KanaH, jaBfieHne Ha CepBOMNOpPLUEHb
CTaHOBUTCA PaBHbIM aB/IEHMNIO BCAaCbIBAHUA.

TouHOe Bpemsi OT MOMEHTa, KOrfa NUIIOTHbIE Kia-
naHbl MEHAIOT CBOE MOJIOXKEHME [0 MOJTHOTO 3akK-
pbITVA KNamnaHa 3aBUCUT OT TeMNepaTypbl, aBre-
HUA, XNlafjareHTa u pasmepa Knanata. [loatomy
HEeBO3MOKHO YCTaHOBUTb TOYHOE BPeMA 3aKpbl-
TUA KNanaHOB, MOXHO TOJIbKO OTMETUTb, UTO YemM
HIXXe laBNieHne, TeM 6onblue Bpems 3aKpbITHA.

BpEMﬂ 3aKpbITUA KnanaHa O4YeHb BaXHO YyYUTbI-
BaTb npu OoTTalke ropAvYnmM rasom.

Ewe onHa 3agepxKa gnutenbHocTbio oT 10 o 20 ¢
TpebyeTca AnA Toro, YTobbl XMLKOCTb B MCNapw-
TeNle OTCTOANACh Ha IHE U He coaep»Kasa My3blpb-
KoB napa. [locne yero cepBONPUBOAHbBIN KnanaH
ICS @) oTKpbIBAETCA NPV MOMOLLM MUSIOTHOIO KNna-
naHa EVM v nopaet ropaunii ras B ucnaputesib.

B umkne oTTanku ConeHoUAHbIN MUIOTHbIN KNnanaH
EVM cepeonprisoaHoro knanaxa ICS @ HaxoguTtca
B 3aKPbITOM MOJIOKEHUN 1 yrpaBreHvie paboTom
knanaHa ICS @ ocywecTBnAeTCAa MUAOTHBIM Kna-
naHom pasHocTy gasneHnin Tuna CVPP.

Mpwu 31om knanax ICS @ cospaet nepenaa gasne-
HU Ap meXay faBfieHem ropAayero rasa u fas-
NIEHVIEM B pecmUBepe, KOTOPbI BbITaNKMBAET »Kuna-
KOCTb, CKOHEHCMPOBaHHY0 B UCnapuTene npu
OTTaliKe, B JIMHWNIO XKNAKOCTU Yepes 06paTHbIN
knanaH NRVA @.

Korpa Temnepatypa B ucnaputene (M3mepeHHas
patunkom AKS 21 @) gocTuraeTt 3aaaHHOro 3Ha-
ueHus, OTTalika npekpatyaetcs, knanat ICS @
3aKpblBaeTCA, CONEHOVAHbIN NMUAOTHbIN KnanaH
EVM cepsonpusoaHoro knanaHa ICS @ otkpbisa-
€TCA 1 OTKPbIBaeTCA coneHouaHbii KnanaH GPLX @.

3-3a BbICOKOW pa3HOCTN AaBNeHNIN Mexay 1Uc-
napuTenem 1 NMHNeN BCacbiBaHUA HEOOXOAMMO
MCMoJIb30BaTb ABYXCTYNEeHYaTbll CONEHOVAHDII
knanaH GPLX nnn ICLX. B ycnosusax 6onbLuioro
nepenaga faBneHns NpomnyckHas Cnoco6HOCTb
knanaHa GPLX/ICLX coctaBnset Bcero 10 % ot
HOMUWHaNbHOro 3HaueHus, bnarofapa yemy obec-
neyrBaeTCA BblpaBHUBAHME [aBeHNA K MOMEHTY
MOJTHOrO OTKPLITUA KNamnaHa, a 3HauuT 1 niaBHas
paboTa cMcTeMbI U NPeAOTBPALLEHNE NePeHOCa
YKNOKOCTY B JIVMHMIO BCACbIBaHWA.

Mocne nonHoro oTKpbITUA KnanaHa GPLX oTKpbl-
BaeTcA KnanaH ICS ®, BO30OHOBNAA LMK OXTaXK-
OeHuA. BeHTUNATOp BKIIOYAETCA C HEKOTOPOW 3a-
[EePXKKOW, UTobbl yCrnenu 3amep3HyTb OCTaBLUMeCA
Ha NOBEPXHOCTV UCMAPUTENA KaMn XKXUAKOCTU.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.3.2:

lModaya xuodkoeo xnadazeHma
8 8030yxo0x/1a0ume’sib 3amon-
JleHHOU cucmeMbl NpUu NOMOWU
knanaHHol cmaHuyuu ICF

mmm= [1ap006PA3HbIN XSAJAreHT

BbICOKOTO flaBfieHMnA
= [JapOXMOKOCTHaA CMeCb
Mnokuin xnagareHTt
HM3KOro AaB/ieHunA

(1) KnanauHas ctanuus ICF:

3anopHbI KnanaH
Qunbtp

ONeKTPOHHbIN
paclwmpuTenbHbIiA KnanaH
O6paTHbIN KnanaH
LLTyuep nog cBapKy
Perynupytowuin knanaH

() PerynsTtop faBnexns
() PerynaTtop pasneHus

(@) 3anopHbiit knanaH Ha NMHN

BCacCblBaHWMA

() KonTponnep

@ [aTtunk Temnepatypbl
@ Wcnapurens
KnanaHHasaA ctaHums ICF:

3anopHbI KnanaH
Qunbtp

ONeKTPOHHbIN
paclwmpuTenbHbIA KnanaH
3anopHbI KnanaH

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMmbl He JOMKHbI NCMONb30BaTbCA

B KauyecTBe KOHCTPYKTOPCKOMN
OKYMEHTaLuu.
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W3 otoenutens
KNUAKOCTU

@ svA

]
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lopsauwni ras

@ Vicnapwtenb

KNOAKoCctn

ICF

B npumepe 5.3.2 npusefeHa cxema perynnposa-
HUs1 PaboTbl UCNApUTENel C HAaCOCHON Noaayen
KNAKOro XflafjlareHTa v OTTalnkon ropAYnMm raaom
npu nomowwm KnanaHHom ctaHuum ICF.
KnanaHHasa ctaHuyms ICF cogepunT B cebe fo Lwec-
TU Pas3ANYHbIX MOAYeN, pa3MeLleHHbIX B O4HOM
Kopnyce, Y NpeAcTaBseT co60 KOMMAKTHOE 1
NPOCTOE B YCTaHOBKe perynupytoLiee yCTponcTBO.

Lukn oxnaxoeHus

Mogaynb 311eKTPOHHOIo pacLUMPUTENIbHOrO Kana-
Ha ICFA knanaHHo ctaHumm ICF @ ocywectenser
HenpepbiBHOE perynnpoBaHme KonmyecTsa nopa-
BAEeMOW XKMAKOCTY B COOTBETCTBUN C PpaKTUYECKOW
Harpy3Komn.

nekTponprBoAHbIi KnanaH ICM @ Ha nuHuK
BCaCblBaHUA NOJAEPKMBAETCA B OTKPLITOM MOJIO-
eHnW, a MoZynb CONEHOUAHOTO KamnaHa cucre-
Mbl oTTariku ICFE B knanaHHow ctaHuun ICF @ - B
3aKPbITOM MOJTOXKEHWMN.

Hukn ommatliku

Mpu BKAOYEHUN LKA OTTaNKKW, MOAYSb SneK-
TPOHHOrO pacwupuTenbHoro knanaHa ICFA kna-
naHHow ctaHuum ICF @ 3akpbiBaeTca. 4ns Toro,
4TOO6bI OCYLLINTL NCNAPUTESb, BEHTUAATOPBI MPO-
JomkatoT pabotaTb B TeueHre 120 - 600 ¢, B 3a-
BMCMMOCTI OT pa3mepa ncnapurens.

3aTeM BEHTUNATOPbI OTKMYaTCA 1 KnanaH ICM
3aKpblBaeTcA.

3a 3TM cnepyeT 3afepKKa AUTeNbHOCTbIO OT 10
10 20 ¢, Heobxoanmasa ana Toro, YToObl KUAKOCTb
B MCMapuTene oTCToANachb Ha JHE U He copepKana
ny3blpbKoB Napa. [ocne yero mogynb coneHouns-
Horo knanaHa ICFE B knanaHHon ctaHuum ICF
OTKpPbIBAETCA U OCYLLECTBAAET NoJayy ropsyero
rasa B ucnapuresb.

Bo Bpems LuMKna oTTaliky KOHAEHCMPYOLWNIACA B
ncrnapuTene ropAavmnin ra3 nofaeTca Ha CTOPOHY
HW3KOro faBneHua. [laBneHve oTTaiku perynupy-
etcs knanaHom ICS ¢ nunoTHbIM kKnanaHom CVP @.

OTTalika npekpaLlaeTca npu JOCTUXKEHUN 3afaH-
HOro 3HauYeHNA TemmnepaTypbl B UCNaputene nim
cpabaTbiBaHUU TaliMepa OKOHYAHWA OTTaNKN,
mMoaynb coneHoungHoro knanaHa ICFE B coctaBe
KnanaHHown ctaHuum ICF ® 3akpbiBaeTca u nocne
HeboNbLUON 3aePXKKN OTKPbIBAETCA SNeKTponpu-
BOAHbIN KnanaH ICM ®.

Bornbluas pa3HOCTb faBNeHUA Mexay ucnapure-
JIeEM 1 NIHUEN BCacblBaHWUsA 00yC/IOB/MBAET He-
06XOANMOCTb MOCTeNeHHOro cbpoca aaBneHns
C Lenblo €ro BblpaBHMBaHMA K MOMEHTY MOSIHOTO
OTKPbITWSA KNanaHa ans obecrneyeHns naaBHom
paboTbl CMCTEMBI 1 NPeAOTBPaLLEHMA NepeHoca
XKMUAKOCTY B JIMHUIO BCACbIBaHUA.

MpenmyLLecTBO NpUMeHeHNA SNeKTPONPUBOLHO-
ro knanaHa ICM ® 3akntoyaeTca B BO3MOXHOCTM
obecneyeHns BblpaBHUBaHUA AaBNIEHWS OTTaNKM
3a CYET MeJIEHHOIO OTKPLITVA KlanaHa.
Hanbonee peHTabenbHbIM CNOCO6OM peanvauunm
3TOro NoAxofa ABMAETCA MCNONb30BaHMe ABYXMO-
3MLMOHHOIO peXxuma paboTbl KnanaHa ICM ¢
3afjlaHMeM OYeHb MaJio CKOPOCTN OTKPLITUA Kia-
naHa. Takxe 3Toro agpdeKTa MOXKHO JOCTUTHYTb,
NCMosb3yA KnanaH B peXXnume naaBHOro perynu-
pPOBaHWA, N3MEHAA CKOPOCTb M CTEMEHb €ro oT-
KpbITUsi CBO6OAHO NPOrpaMMUPYeMbIM KOHTPOJT-
nepom (PLC).

Mocne nonHoro oTkpbITUA KnanaHa ICM oTKpbI-
BaeTA CONEHOUAHbIV MOAYNb NOJAUN XKUAKOCTU
ICFA B cocTaBe KnanaHHow ctaHuum ICF @, Bo-
306HOBNIAA LUK OXN@XAEHUA. BeHTUNATOP BKAtO-
UaeTcA C HEKOTOPOI 3afiePXKKOI, UTOObI ycnenu
3amep3HyTb OCTaBLUMECA Ha MOBEPXHOCTY 1cna-
puUTens Kanau XngKocTtu.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

TexHuyeckue CepBONPUBOAHbIN KNanaH ¢ MUAOTHbIM ynpasneHuem ICS
Xxapakmepucmuku Mamepuan Kopnyc: H/3KoTemMnepaTypHas cTanb
XnaoazeHmol Bce obuienpuHATble xnagareHTbl, BKAouas R717(ammuak) n R744(CO,)
Temnepamypa kKoHmposnupyemol cpedei [°C] | OT-60 fo +120
MakcumanvsHoe paboyee dasneHue [6ap] 52
MpucoeduHumenvHbilt pazmep DN [Mm] OT120 po 150
HomuHaneHas npoussodumensHocms™® [kBm] | Ha nuHum ropayvero rasa: ot 20 o 4000
Ha nuHum xunpakocTn 6e3 asosoro nepexopa: ot 55 go 11,300
* Yenosua skennyatauum: R717, Tig = 30°C, Pgiscn. = 12 6ap, AP = 0.2 6ap, Taiscr. = 80°C, T. = -10°C, KpaTHOCTb LMpKynAuumn = 4
[1ByXCTyneHuYaTbl CONEHOUAHBIN [IByXCTyneHuaTbIn CONEHOVAHBIN KnanaH
KnanaH c nHeemoynpasneHnem GPLX | c nHeBmoynpasneHvem ICLX
Mamepuan Kopnyc: Hu3kotemnepartypHas ctanb | Kopnyc: HuskotemnepartypHbIi YyryH
XnaoazeHmol Bce obLienpuHaATbie Heroptoune Bce o6LenpuHATbIE Heroptoume
XJlapareHTbl, BKtovas R717(ammuak) XNafareHTbl, BKMovas R717(ammmak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go 150 OT1-60 po 120
MakcumanvHoe paboyee dasneHue [6ap] 40 52
MpucoeduHumenbHeit pasmep DN [mMm] OT180 po 150 0132 po 150
HomuHaneHas npouzgodumensHocms* [kKBm] | Ha nnHUM BcacbiBaHWA cyxoro napa: Ha nuHum BcacbiBaHMaA cyxoro napa:
oT442 1o 1910 oT 76 po 1299
Ha nHum BcacbiBaHWA BNaXHoro napa: | Ha nHWy BcacbiBaHKA BNaXKHOTo napa:
ot 279 go 1205 o148 no 820
* Yenosua skcnnyatauum: R717, AP = 0.05 6ap, T. = -10°C, Tjq = 30°C, KpaTHOCTb LMpKynAuum = 4
O6paTHbIn kKnanaH NRVA
Mamepuan Kopnyc: ctanb
XnaoazeHmol Bce ob6uienpuHATbie xnagareHTbl, BKnoyasa R717(ammmac)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -50 go 140
MakcumaneHoe paboyee oasneHue [6ap] 40
MpucoeduHumenvHbit pasmep DN [mMm] Ot 15 po 65
HomuHaneHas npouzsodumeneHocme* [kBm] | Ha nuHum )xnakoctn 6e3 pasosoro nepexopa: ot 160.7 po 2411
*YcnoBus akcnnyatauuu: R717, AP = 0.2 6ap, T = —10°C, KpaTHOCTb LUpKynauun = 4
Ounbtp FIA
Mamepuan Kopnyc: ctanb
XnadazeHmol Bce obuienpurHATbIe XNagareHTbl, BKAtovasa R717(ammuak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go 150
MakcumanvHoe paboyee dasneHue [6ap] 40
lpucoeduHumensHoil pazmep DN [mm] OT1 15 no 200
Qunbmpyrouuti s1emeHm CeTKka U3 HepkaBeloLLel CTanm ¢ pasmepom Aaveiiku: 100/150/250/500u
SnekTponpusoaHbii kKnanaH ICM B KauyecTse perynmpyoLlero KnanaHa
Mamepuan Kopnyc: Hu3KoTemnepatypHas cTanb
XnaoazeHmol Bce ob6uienpuHATblie xagareHTbl, BKntoyaa R717(ammmak) n R744(CO,)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go 120
MakcumaneHoe paboyee oasneHue [6ap] 52
MpucoeduHumenvHbit pazmep DN [Mm] OT120 po 150
HomuHaneHas npouzsodumensHocme* [kBm] | Ha nuHum ropsiyero rasa: ot 2.3 go 4230
Ha nuHum BcacbiBaHuA BnaxHoro napa: ot 0.85 go 1570
* Yenosua akennyatauumn: R717, Tig = 30°C, Pyiscn. = 12 6ap, AP = 0.2 6ap, Taiscr. = 80°C, T, = -10°C, KpaTHOCTb LMPKynALumM = 4
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.3.3:

Cucmema ¢ HenocpeocmeeH-
HbIM KUneHuem, ommadka
20pAYUM 2A30M NpU NOMOWU
knanaHHol cmaHuyuu ICF

=== [Jap006PaA3HDBIN XSTaJareHT
BbICOKOIO AAaBfieHMsA
Knpknin xnapgareHT
BbICOKOrO AaBNneHnA

= [lapOXMAKOCTHAA CMECH
Mapoo6pasHblii xnagareHT
HI3KOro faBrieHunA

@ KnanaHHas ctaHyua ICF Ha
NMHUN XKNAKOCTL:

O R

3anopHbIn KnanaH Ha
KUIOKOCTHOW JINHUM
Ounbtp

ConeHonpgHbI KnanaH
Mopgynb py4YHOro OKpbITHA
PacwmpuTtenbHbli KnanaH
ICM

3anopHbIn KnanaH Ha Bxoae
B MCrapuTesb

@ 3anopHbIf KnanaH Ha
BbIXO€e 13 ncnapuTens

@ [ByxcTyneHyaTbin
COJIEHOVHDIN KnanaH

@ 3anopHbIN KnanaH Ha NMHUN
BCacCbIBaHMA

@ KnanaHHasa ctaHyma ICF Ha
JINHWN TOPAYEro rasa:

- OBt

3anopHbI KnanaH
Ounbtp
ConeHounpHbI KnanaH
3anopHbI KnanaH

® O6paTHbI KnanaH
@ O6paTHbIN KnanaH

O6paTHO-3anopHBbIN KnanaH
Ha JIMHWN HarHeTaHUs

@ Perynatop pasHoctu
NaBneHnn

KoHTponnep

@ KoHTponnep neperpesa
@ [aTtumk Temnepatypbl
@ [atumk Temnepatypbl
[Jatumk Temnepatypbl
(D) [Jatumk Temnepatypbl
[aTumk gaBnexHus

He Bce knanaHbl MoOKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

M3 pecnBepa
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B npumepe 5.3.3 nprBeaeHa cxema perynnposa-
HUA PaboTbl NCnapuTesnel C HeMoCPeACTBEHHbIM
KUMEeHUEM N OTTANKOWN ropAYMM ra3om npu Nomo-
WK KnanaHHow ctaHuwmm ICF.

KnanaHHas ctaHuus ICF cogeput B cebe fio wec-
TN Pa3NYHbIX MOZynel, pa3MeLleHHbIX B O4HOM
Kopnyce, 1 NpeacTaBnaeT cobo KOMMAKTHOE 1
NpPOoCTOe B YCTAaHOBKe perynupyoLlee yCTponcTBo.

Lukn oxnaxoeHus

Mogynb coneHompaHoro KnanaHa ICFE B knanan-
How ctaHumu ICF @ Ha NUHUK XKMAKOCTU noanep-
>KMBAETCA B OTKPbITOM nosioxkeHuu. logayva xna-
KOCTVW B MCNaputenb perynnpyeTca MOaysiem
snekTponpusogHoro kKnanaHa ICM, yctaHoBneH-
HbIM B KnanaHHow ctaHuum ICF @.

ConeHounpHbI kKnanaH GPLX ® Ha nuHUK Bcachbl-
BaHVA NOALEPKMNBAETCA B OTKPLITOM MONIOXKEHNN,
a CONeHoVAHbIN KnamnaH cuctembl oTtankm ICFE B
cocTaBe KnanaHHon ctaHuymm ICF ® - B 3aKpbITOM
NOSNIOXKEHUN.

CepBonpuBoaHbi kKnanaH ICS @ nogaepxusaeTca
B OTKPbITOM MOSIOXKEHUN NUAOTHBIM KnanaHom EVM.

Lukn ommadku

Mpwn BKNtoueHnM umkna ottankm mogynb ICFE B Kna-
naHHou ctaHumm ICF @ 3akpbiBaetcs. [ins Toro,
YTOObI OCYLINTb UCMAPUTESIb, BEHTUNATOPBI MPO-
JosmKatoT paboTtaTb B TedeHme 120 - 600 ¢, B 3a-
BMCMMOCTM OT pa3mepa ncnapuTtens.

Mpw BbIKNIOYEHUN BEHTMAATOPOB KnanaH GPLX
3aKpbiBaeTcA. KnanaH GPLX ® nogpepkusaeTca B
OTKPbITOM NONOXEHNW JaBleHNeM ropaYero rasa.

[opAumni ras KOHAEHCMPYETCA B XONIOAHOM KnanaHe,
06pa3ys XMAKOCTb Haf cepBonopLuHem. Koraa
NUIOTHbIE KNamnaHbl MEHAIOT CBOE MOJIOXKEHNE,
3aKpblBas KfanaH, AaBfieHne Ha CepBONOpLIEHb
CTaHOBUTCA PaBHbIM AaB/IEHMIO BCAaCbIBaHMA.

TouHOe Bpemsa OT MOMEHTa, Korga NuoTHbIe Kia-
NMaHbl MEHAIOT CBOE MOJIOXKEHKME A0 NOJIHOIO 3akK-
PbITUA KNnarnaHa 3aBUCAT OT TeMnepaTypbl, AaBJie-

HUA, XNafjareHTa n pa3mepa Knanata. lostomy
HEeBO3MOXKHO YCTaHOBUTb TOYHOE BPEMSA 3aKpbl-
TUA KNanaHOB, MOXHO TOJIbKO OTMETHUTb, UTO Yem
HVXe faBnieHne, TeM 6onblue Bpems 3aKpbITUA.
Bpems 3aKpbITWsA KnanaHa oYeHb BaXKHO YUnTbI-
BaTb NpY OTTallKe ropsAymMMm ra3om.

Ewe opHa 3apeprkka ot 10 go 20 c TpebyeTcs,
YTOObI XKUAKOCTb B UCMapUTENie OTCTOANACh Ha
[He 1 He cofep»ana ny3blpbkoB napa. Mocne
yero mopysb conieHovpaHoro KnanaHa ICFE B ICF ®
OTKpPbIBAETCA 1 NOAAET ropAYNiA ra3 B CMapUTenb.

B uurkne oTTanky NUNOTHbLIN CONEHOUAHBIN KnanaH
EVM cepBonpursogHoro knanaHa ICS @ 3akpbiaeT-
¢ v knanaH ICS @ HauvHaeT paboTaTb nof ynpas-
NeHnem NUAOTHOrO KNlanaHa Pa3HoCTU aBfeHni

CVPP. KnanaH ICS ® co3paet nepenag fasneHun Ap
MeXAy AaBeHNEeM FOPAYEro rasa 1 JaBieHnem B

pecrBepe, KOTOPbIN BbITANIKMBAET XMAKOCTb, CKOH-
LEHCUPOBaHHYI0 B MCMapUTene Npu OTTalke, B Nn-
HUIO KMAKOCTM Yepe3 obpaTHbIl KnanaH NRVA @.

Korpa Temnepatypa B ncnaputene (usmepeHHas
fatumkom AKS 21 ) gocTrraet 3agaHHOro 3Have-
HWA, OTTaliKa npekpatuaetcs, mogynb ICFE B ICF ®
3aKpbIBaETCA, CONIEHOMAHBIV MUIOTHBIN KnanaH
EVM cepBonpusogHoro knanaHa ICS @ oTkpbiBa-
€TCA M OTKPbIBAETCA ConeHouAHbIN KnanaH GPLX ®.

/13-3a BbICOKOW Pa3HOCTU faBReHUn Mexay ucna-
puTenem 1 IMHWeN BcacbiBaHWUA HEOOXOANMO UC-
nosib30BaTh ABYXCTYMNEHYaTbIN CONEHOUAHDBIN Kna-
naH GPLX ® nnwn ICLX. [Mpw BbicOKOW pasHOCTY faB-
neHun knanaH GPLX ®/ICLX o6nagaet Tonbko 10%
OT CBOEN NPOV3BOANUTENIBHOCTI, YTO NO3BONIAET
CTPaBWTb AaBieHNE Nepes MOJNTHbIM OKPbITYEM
KranaHa, obecrneunTb NnaBHyto paboTy 1 nsbexatb
nepeTekaHnA XXMAKOCTIN B IMHUIO BCACbIBAHUA.

Mocne nonHoro oTKkpbITVA KnanaHa GPLX @ oTkpbl-
BaeTca moaynb ICFE B knanaHHom ctaHuun ICF @,
BO30OHOBNAA LMK OXNaXkaeHus. BeHTunatop
BKJTIOUAETCS C HEKOTOPOW 3a[1ePKKOW, UTOObI
ycnenv 3amep3HyTb OCTaBLUMECA Ha MOBEPXHOCTH
NCNapuTens Kanim XugKocTu.
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lpumep 5.3.4:

Cucmema c HenocpeocmaeHHbIM
KuneHuem, ommadika 20pa4um
2030M NPpU NOMOW4U K/IanaHHoU
cmaHyuu ICF ¢ Modynem 371ex-
mponpugodHoeo knanaHa ICM

=== [Japo06pa3sHbIi XNagareHT
BbICOKOIO AaBNieHs
MKuaokum xnagareHT
BbICOKOIO JaBNeHNA

mmmm [JAaPOXNAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro fJaBfieHna

@ KnanaHHasa ctaHyua ICF Ha
JIVHWW XKUAKOCTU:

o O RHR -

3anopHbIn KnanaH Ha
KNOKOCTHOW NUHNN
QunbTp

ConeHomnpaHbI KnanaH
Mogynb py4YHOro oKpbITUA
PacwumpurtenbHbIi KnanaH
ICM

3anopHbIf KNanaH Ha Bxoge
B VCMapuTenb

@) 3anopHbIf KnanaH Ha
BbIXOZE V3 Ucnaputens

@ Perynatop paBneHus
(oneKTponprBOAHbIN KianaH)

3anopHbIi KnanaH Ha JIMHUN
BCaCbIBaHWA

@ KnanaHHasa ctaHuus ICF Ha
NNHUW ropsivYero rasa:

O

3anopHbI KnanaH
Ounbtp
ConeHounpHbI KnanaH
3anopHbI KnanaH

® O6paTHbIN KnanaH
@ O6paTHbI KnanaH

O6paTHO-3aMopHbIN KnaraH
Ha IMHUW HarHeTaHWA

@ Perynatop pasHoctu
JaBneHun

KoHTponnep

@ KoHTponnep neperpesa
@ [aTtunk TemnepaTypbl
@ [JaTtumk Temnepatypbl
[JaTtunk Temnepatypbl
@ [Jatumk Temnepatypbl
[aTtuvk gaBneHua

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKO
AOKYMeHTaLmu.

CVPP_ I

Bpecssep & EVM| SCA

B ®ics

KOHJleHcaTop @ sva

Komnpeccop |45 APYTIX

ncnapuvrtenen
K apyrum
ncnapuTenam

W3 pecuBepa

Y
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KoHTponnep

ADEKC 315A
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Wcnaputenb

B npumepe 5.3.4 nprBefeHa cxema perynmpoBa-
HUA paboTbl NCNapuTenen C HeNOCPeaCTBEHHbBIM
KMUNeHneM 1 OTTaKol ropAaYMM rasom npu nomo-
W¥ KnanaHHow ctaHuwmu ICF.

KnanaHHasa ctaHyms ICF cogepunT B cebe fo wec-
TV Pa3nNUHbIX MoZyIel, pa3MeLLeHHbIX B OHOM
Kopnyce, 1 NpeacTaBnseT co60 KOMMAKTHOE 1
NpOCTOe B YCTaHOBKE perynupytoLlee yCTpomncTBo.

Lukn oxnaxoeHus

Mogynb coneHovgHoro knanaHa ICFE B KnanaHHoM
ctaHummn ICF @ Ha NIMHUK XNAKOCTM NOAAEPKMBa-
eTCA B OTKPbITOM NOoNoXeHun. Mogaya »KngKocTtn
B MCMApUTENb PEryNnpyeTca Modynem S1eKTpo-
npusogHoro knanaHa ICM, ycTaHOBNIEHHbIM B
KnanaHHou ctaHuyumn ICF @.

SneKkTponprBoAHbIv KnanaH ICM @ Ha nuHun
BCaCbIBaHWNA NOALEPKMNBAETCA B OTKPLITOM NOMo-
MEHWUW, a MoAY/b CONEHONAHOrO KarnaHa cUcTembl
oTTariku ICFE B knanaHHo ctaHuun ICF ® -B
3aKPbITOM MOIOKEHUN.

CepBonpurBogHbii KnanaH ICS @ nogaepxrBaeTca
B OTKPbITOM MOJIOXKEHNMN CONEHOUAHBIM MUIOTHBIM
KnanaHom EVM.

Lukn ommatdiku

Mpwu BKNOYEHNM LKA OTTANKN MOZYSb COMNEHO-
MAHOro KnanaHa nogauu xunakoctu ICFE B knanaH-
Hol ctaHumu ICF @ 3akpbiBaetca. A Toro, ytobbl
OCYLWNTb NCMAPWTENDb, BEHTUNATOPbI NPOLOIXKAOT
paboTatb B TeueHue 120 - 600 ¢, B 3aBUCMMOCTM
OT pa3mepa ncnapuTens.

3aTem BEHTUNATOPbI OTKJTIHOUAKOTCA 1 SNEKTPONpU-
BOAHbIV KnanaH ICM ® 3akpbiBaeTcs.

3a aTym cnenyeT 3afepxkka ot 10 fo 20 ¢, Heobxo-
AVIMasA Ans Toro, Ytobbl XKNAKOCTb B UCnapuTene
OTCTOANACh Ha HE 1 He cofeprKana ny3blpbkoB
napa. lNocne yero mogynb CONEHOMAHOO KnanaHa
ICFE B cocTaBe knanaHHo ctaHuum ICF ® oTKpbl-
BAETCA 1 NMOAAET ropAYNIA ra3 B CNapUTenb.

B umKne oTTanky NUNOTHbLIV CONEHOUAHDbIV KnanaH
EVM cepBonpusogHoro knanaHa ICS @ 3akpbiBaet-
cA v knanaH ICS @ HaumHaeT paboTaTb nof ynpas-
neHnem nNunoTa pasHocTun aasneHunt CVPP. KnanaH
ICS ® co3paeT nepenag faBsneHunn Ap mexay AaB-
NeHneM ropsiyero rasa 1 JaBneHnem B pecusepe,
KOTOPbIN BbITaNKUBAET XULKOCTb, CKOHEHCUPO-
BaHHYI0 B McrapuTene npu oTTanke, B IMHNIO
XKNAKOCTY Yepe3 o6paTHblii knanaH SCA @.

Korpa Temnepatypa B ucnaputene (M3smepeHHas

natumkom AKS 21) nocturaeT 3alaHHOro 3HauYeH s,
oTTalka npekpatiaerca, mogynb ICFE B ICF ® 3ak-
pbiBaeTCA, CONeHOMAHbIA NUAOTHbIN KnanaH EVM
cepBonpuBOAHOro KnanaHa ICS @ oTKpbiBaeTcs u
OTKPbIBAETCA 3MEeKTPONPUBOAHbINA KnanaH ICM @.

bonbluas pasHocTb faBneHuA mMexay ncnaputenem
1 IMHMEN BCacbiBaHUA 06YCJ'IOBJ'IVIBaET Heobxoau-
MOCTb NOCTENEeHHOro c6p0ca [OaBNeHuA C uenbio
€ro BblpaBHMBAHMA K MOMEHTY MOJIHOTO OTKPbITUA
KnanaHa gna obecneyeHnsa nnaBHoM pa6OTbI canc-
TeMbI N NpefoTBpaLleHNA NepeHOCa XNOAKOCTU B
JINHUIO BCaCblBaHUA.

MpermyLLecTBO NPUMEHEHUA NeKTPONPUBOAHO-
ro knanaHa ICM @ cocTonT B BO3MOXHOCTY BblpaB-
HVBaHWA [aBNeHNA OTTalKM 3a CYeT MefiNIeHHOTO
OTKpbITVA KNanaHa. Hanbonee peHTabenibHbIM CMo-
CO6OM ABNAETCA UCMOMNb30BaHMWE [BYXMO3ULMOH-
HOro peXxnmMa paboTbl KnanaHa ICM ¢ 3agaHrem
OueHb Maslol CKOPOCTY OTKPLITUA KNnanaHa. Takxe
3TOro adppeKTa MOXKHO JOCTUTHYTb, NCMONb3YA
KnanaH B pexvime NaaBHOIO perynvpoBaHus,
N3MeHAA CKOPOCTb U CTeMNeHb ero OTKPbITUA CBO-
60AHO NporpaMmmupyembiMm KoHTponnepom (PLC).

Mocne nonHoro oTkpbITUA KnanaHa ICM @ oTKpbl-
BaeTcsA MOAYJb CONEHOMAHOrO KnanaHa nogayu
»unakocTtu ICFE B cocTaBe KnanaHHOWM CTaHUUK
ICF @, B0O306HOBAAA LUMKN OXNaxkaeHuA. BeHTtuns-
TOP BKJIKOUYAETCA C HEKOTOPOW 3aePXKKOW, UTOObI
ycrnenv 3amep3HyTb OCTaBLIMECA HA MOBEPXHOCTY
NCnapuTens Kanam XugKocTu.
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5.4

OTTanKa ropsaymm rasom
BO3AyxooxnaauTenen

C HAacOCHOW nogauen
XnagareHTa

lpumep 5.4.1:
Ucnapumens ¢ HacocHou
nodayel xnaoazeHma u
ommadikou 20pA4YUM 2a30M

=== [Tap006PA3HDBIN XSTaJareHT
BbICOKOrO aBfieHMA
Kuagkum xnagareHT
BbICOKOIO [aBJieHMA

== [JapOXXMOKOCTHaA CMeCb
Kuagkum xnagareHT
HU3KOro [aB/ieHuna

XuokocmHas nuHus

® 3anopHbIf KnanaH Ha
YKNAKOCTHOW NINHUMN

@) QunbTp

@ ConeHounaHbIN KNnanaH
@ O6paTHbI KnanaH

@ Perynupytowmn knanaH

3anopHbI KnanaH Ha BXxoge
B YCnapuTenb

JluHus ecacelsaHus

@ 3anopHbIv KnanaH Ha
BbIXOAe 13 ucnaputens

[ByxcTyneHyatbin
CONEHOWAHDBIN KnanaH

@ 3anopHbIV KNanaH Ha MINHUN
BCacCbIBaHMA

JluHus 2opAvezo 2aza
3anopHbI KnanaH

a Ounbtp

@ ConeHounpHbI KnanaH
@ 3anopHbI KnanaH
O6paTHbI KnanaH

06800HasA NUHUA
() MNepenyckHom kKnanaH

Peaynamopeol
KoHTponnep

@ KoHTponnep
KoHTponnep
KoHTponnep

TexHUYecKue
Xapakmepucmuku

He Bce knanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

B otnenutenn
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@9 AK-CC 210
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KNAKOCTN

<
«

N3
otgenuTensa
KNOKOCTN

@ AKS21

U PP | M

”””””” T (9 AKS 21

Wcnaputens

B npumepe 5.4.1 npuBefeHa TMnoBas cxema pery-
NMpoBaHMA PaboTbl CNapuUTena ¢ HACOCHOM No-
[ayen xnafgareHTa U OTTanKkoln ropAaYnM ra3om.

L{ukn oxnaxoeHus

ConeHonAHbIN KfanaH Ha »XUAKOCTHOW INHUM
ICS ® nopaepKmBaeTcA B OTKPLITOM MOMOXKEHWN.
BripbICK XXNOKOCTY perynmpyeTcsa pyyHblM perynu-
pyrowmm KnanaHom REG ®.

ConeHonpHbi knanaH GPLX ® Ha nuHWK Bcacbl-
BaHVA NOAAEPKMBAETCA B OTKPbITOM MONOMXKEHNM,
a CONIEHOWAHbIN KnanaH cuctembl otTtankm ICS @ —
B 3aKPbITOM MOJNIOXKEHMNM.

Lukn ommatdiku

[Mpw BKNIOUEHU LKA OTTalK1 CONEHOMAHDIN Kna-
naH ICS ® 3akpbiBaeTca. 1nA Toro, Utobbl OCYLLINTD
MCnapuTenb, BEHTUIATOPbI MPOAOIIXKAOT paboTaTb
B TeyeHue 120 - 600 ¢, B 3aBMCMMOCTU OT pa3mepa
ncrnaputens.

3aTeM BEHTUAATOPbI OTKIOYatoTCA 1 KnanaH GPLX
3akpbiBaeTca. KnanaH GPLX ® nopaepxvBaetca B
OTKPbITOM NONOXEHNW faBleHNeM ropAaYero rasa.

[opAumMi ras KOHAEHCMPYETCA B XONIOAHOM KnanaHe,
06pasys KnAKOCTb Haj cepaonopluHem. Korga
NUNOTHbIE KManaHbl MEHAIOT CBOE MONOXEHME,
3aKpblBad KJlanaH, AaBfieHNe Ha CEpBOMNOpPLUEHb
CTaHOBUTCA PaBHbIM AaBfIEHMNIO BCACbIBAHUA.

TouHoe BpemMA OT MOMEHTaQ, Korga nuinoTHble Kna-
NMaHbl MEHAIOT CBOE MOJIOXKEHME A0 NOJTHOIO 3akK-
PbITUA KNnarnaHa 3aBUCUT OT TeMMNepaTypbl, AaBJie-
HWA, XNafgareHTa n pa3mepa KnanaHa. I'IoaTomy
HEBO3MOHO YCTaHOBUTb TOYHOE BPEMA 3aKpbl-
TWA KJlanaHOB, MOXKHO TOJIbKO OTMETUTb, YTO YeM
HWXXe faBJieHne, TeM 6osbLie BpeMA 3aKpbITUA.
BPEMH 3aKpbITUA KnarnaHa o4YeHb BaXHO y4YnTbI-
BaTb Npu oTTaiKe ropAvYnm rasom.

Ewe onHa 3apepxka ot 10 go 20 c TpebyeTcs,
yTOObI KMAKOCTb B MCMApUTENe OTCTOANACh Ha
[He 1 He copep»ana ny3blpbkoB napa. lNocne
yero coneHongHbIv kKnanaH ICS @ oTkpbiBaeTcA n
noJaet ropAYuni ra3 B Ucnaputenb.

Ha npoTaxkeHnn UMKna oTTankmn nepenyckHom
knanaH OFV @ aBToMaTnyecKn OTKPbIBAETCA Mo
3HayeHuto Nepenaja AasneHun. MepenyckHom
KnanaH obecrneyrBaeT 0TBOA KOHAEHCPOBaHHO-
ro ropsYero napa u3 ncnapuTens B IMHUIO BCacbl-
BaHWA BMIaXXHOro napa. B 3aBucumocTn ot npo-
M3BOANTENbHOCTU cnucTembl kKnanaH OFV MoXHO
3aMeHuTb perynatopom gasneHunsa ICS+CVP nnn
NoMIaBKOBbIM KjlarnaHOM BbICOKOrO AaB/eHUs!
SV1/3, KoTopblii ByaeT ocyLecTBAATb TONbKO
CNMB KUAKOCTU Ha CTOPOHY HU3KOTO fiaBneHus.

Korpa Temnepatypa B ncnaputene (M3mepeHHas

natunkom AKS 21 ®) gocTuraet 3a[1laHHOro 3Have-

HUA, OTTalKa NpeKpaLLaeTca, CONeHONIHbIN Kna-
naH ICS @ 3aKpbIBaeTcA, M OTKPbIBAETCA [BYXCTY-
neHYyaTbl coneHonaHbIn KnanaH GPLX ®.

Mocne nonHoro oTKpbITHA KnanaHa GPLX oTKpbl-
BAeTCs CONIeHOUHbIV KNanaH NoAaum XUAKOCTH
ICS ®, B0306HOBNAS LNKN OXNaxkaeHus. BeHTunsa-
TOP BKJIOUAETCA C HEKOTOPOW 3aZeP»KKOM, UTOObI
yCrenv 3amep3HyTb OCTaBLUVECHA HA MOBEPXHO-
CTU UCMAPUTENS Kamnjn XUGKOCTU.

OyHKumA knanaHa ICLX aHanornyHa yHKumn
KnanaHa GPLX. B ycnosusax 6onbLuioro nepenaga
[aBNeHUs NPOMyCcKHasa CNOCOOHOCTb KnanaHa
GPLX/ICLX cocTaBnsaet Bcero 10 % oT HOMUHanb-
HOro 3HaueHwus, bnarogaps Yemy obecrneymBaeT-
CA BblpaBHUBaHMeE JaBEHNA K MOMEHTY NOSTHOrO
OTKPbITUA KNamnaHa, a 3HauuT 1 niaBHas paboTa
CUCTEMbI 1 NPefoTBPaLLEHME NePeHOCa XKNKOCTN
B JINHWIO BCACbIBAHUA.

MepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnadazeHmol Bce obLienpurHATbIE XNaaareHTbl, BKAovasa R717(ammuiak)
Temnepamypa koHmponupyemoli cpedsbl [°C] | OT -50 fo 150

MakcumanvHoe paboyee dasneHue [6ap] 40

MpucoeduHumenoHbili pasmep DN [mm] 20/25

Omkpeolsatowuli nepenad dasneHus [6ap] OT2p08
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lpumep 5.4.2: icnapumere ¢
HacocHol nooayeli xnaddzeHma
u ommadkoU 20pA4YUM 2a30M
npu nomMowu KnanaHHou
cmanuyuu ICF u nonnaskoso2o
knanaHa SV 1/3.

=== [Tap00O6PA3HbBIN XSTaAreHT
BbICOKOrO fiaBieHNA
Munpknin xnapgareHt
BbICOKOIO fiaBfieHUA

= [JapOXXMKOCTHaA CMeCb
Munpknn xnapgareHt
HW3KOro JaBfieHuA

@ KnanaHHas ctaHyua ICF Ha
YKUIAKOCTHOW NTIUHUN:

- OB

3anopHbIn KnanaH Ha
XKNOKOCTHOW NUHNN
QunbTp
ConeHonaHbI KnanaH
O6paTHbI KnanaH
Perynupylowun knanaH
3anopHbIN KnanaH Ha Bxofe
B McnapuTesb
@ 3anopHbIn KnanaH Ha
BbIXOZe 13 ucnaputens
® [lByxcTyneHuyaTbin
CONTeHOVAHbBIN KnanaH

@ 3anopHbIl KnanaH Ha IMHUA
BCacbiBaHUA

@ KnanaHHas ctaHyuma ICF Ha
NNHUN ropsiYero rasa:

- OBt

3anopHbIi KnanaH
QunbTp
ConeHonaHbI KnanaH
3anopHbIi KnanaH

® O6paTHbI KnanaH
@ MonnaBKoBbIV KnanaH
KoHTponnep

@ [atunk Temnepatypbl
[JaTtumk Temnepatypbl
@ [JaTtumk Temnepatypbl

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

AK-CC 210

B otmenutensb
KNOKOCTU

W3 otgenuTensa xKugKkoctum

M3 nnHWM HarHeTaHuA
.
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WNcnaputens

B npumepe 5.4.2 npuBeseHa cxema perynmpoBa-
HUA paboTbl UCNapUTeNeln C HACOCHON Noaayen
YKMAKOrOo XSlafiareHTa 1 OTTaKoW ropAYMM rasomM C
NoMoLLbIo KnanaHHow ctaHuum ICF n nonnaBkoBoO-
ro knanaHa SV 1/3.

KnanaHHas ctaHums ICF cogep»ut B cebe fo wec-
T Pa3NYHbIX MOZYyJel, pa3MeLLeHHbIX B OAHOM
Kopnyce, 1 npeacTaBnsaeT cobor KOMNakTHoe 1
NpOCTOe B YCTaHOBKe perynupyioLlee yCTponcTBO.

Lukn oxnaxoeHus

Mopgynb coneHongHoro knanaHa ICFE B kKnanaHHowm
ctaHumn ICF @ Ha NIMHUKM XUAKOCTU NOAAEPKMBA-
€TCA B OTKPbITOM NOMOXeHUN. [Nofgava XngKkoctu

B MICMApUTeNb OCYLLECTBAAETCA MOLY/IEM PYUYHO-

ro perynupyiouiero knanaHa ICFR B ICF @.

ConeHounaHbIn knanaH GPLX ® Ha nuHMK Bcacbl-
BaHVA NOALEPKMBAETCA B OTKPbITOM MOSIOXKEHNN,
a coneHouaHbIn KnanaH otTankun ICFE B coctaBe
KnanaHHon ctaHumun ICF ® — B 3aKpbITOM NONoXe-
HUN.

Hukn ommatdiku

Mpwn BKNtoueHnn umkna ottarkm mogynb ICFE B Kna-
naHHom ctaHumm ICF @ 3akpbiBaetca. [1na Toro,
YTOObI OCYLUNTL NCNAPUTESb, BEHTUNATOPBI MPO-
JoJIKaloT paboTaTb B TeueHue 120 - 600 ¢, B 3aBU-
CYIMOCTU OT pa3mMepa ucnaputens.

3aTem BEHTUNATOPbI OTKOYaloTCA 1 KnanaH GPLX
3akpbliBaeTca. KnanaH GPLX ® nopaepvBaetcsa B
OTKPbITOM COCTOAHUN JaBJIeHNEM FOPAYEro rasa.

TopAunii ra3 KOHAEHCUPYeTCA B XONOAHOM KflanaHe,
06pasys XnUAKOCTb Haf cepBonopLiHem. Koraa
NUNOTHbIE KanaHbl MEHAIOT CBOE MONOXEHME,
3aKpblBas KJlamnaH, AaBfieHMe Ha CEPBOMOpPLLEHb
CTaHOBUTCA PaBHbIM AaB/IEHMNIO BCaCbIBAHUA.

TouHoe BpemMA OT MOMeHTa, Korga nunoTHble Kna-
NMaHbl MEHAIOT CBOE NMOJTIOXKeHME A0 MNOJIHOIo 3ak-
PbITNA KflanaHa 3aBUCUT OT TemMnepaTypbl, AaBne-
HWA, XNafareHta n pa3mepa KnanaHa. I'IoaTomy

HEBO3MOXHO YCTaHOBUTb TOYHOE BPEMsl 3aKpbl-
TUA KNanaHoB, MOXHO TOJIbKO OTMETUTb, UTO Yem
HIXXe flaBNieHne, TeM 6oblue Bpems 3aKpbITHA.
Bpemsa 3akpbITA KnanaHa o4yeHb BaXKHO YyUUTbI-
BaTb NPV OTTalKe ropsAYMM ra3om.

Ewe opHa 3agepxka ot 10 fo 20 c TpebyeTcs,
YTOObI XNAKOCTb B UCMApUTESIe OTCTOANACh Ha
[IHe 1 He cofieprkana ny3blpbKoB napa. lNocne
yero mopgysb conieHovaHoro KnanaHa ICFE B ICF ®
OTKPbIBAETCA 1 NOJAET rOpAYMN ra3 B UCnapuTenb.

Ha npoTaeHnn LUmMKna oTTalikn KOHAEHCUPYIo-
LMINCA ropAYMiA Nap BNPbICKUMBAETCA U3 UCnapu-
TenA Ha CTOPOHY HM3KOro AaBneHus. Bnpbick pe-
rynMpyeTca NomniaBKoBbIM KilanaHOM BblCOKOrO
pasneHua SV1 unn SV 3 @, ocHalleHHbIM crieym-
anbHbIM PErynmpyioLLMm yCTPoncTBoM. B otnnune
OT nepenyckHoro KnanaHa OFV u3 npumepa 5.4.1
[aHHbIV MONNaBKOBbIV KNanaH perynnpyeT c/ivB
Mo YPOBHIO XMNAKOCTU B NOMMIaBKOBOW Kamepe.

MpuyMeHeHMe NOMNNaBKOBOrO KiarnaHa rapaHTupyer,
UTO ropPAYMI NapP CMOXKET NOKNHYTb NPEAesbl UC-
napuTens TONbKO B BUAE KOHAEHCATa, YTo MOBbI-
waet o6yt 3¢pPeKTUBHOCTL crcTeMbl. Kpome
TOrO, NMOM/IAaBKOBbIV KNamnaH crneyunanbHo npegHa-
3HAYEH ANA OCYLECTBIEHUA NABHOTO 1 CTabub-
HOTO PerynmpoBaHusa paboTbl UcnapuTens.

Korpa Temnepatypa B ucnaputene (M3mepeHHas
Jatumkom AKS 21 @) gocTuraert 3a4aHHOro 3Haye-
HWA, OTTalKa NpeKpallaeTca, Moaynb coneHouna-
Horo KnanaHa ICFE B cocTaBe KnanaHHOW CTaHUWK
ICF ® 3aKkpblBaeTca 1 nocie He6ONbLION 3afepX-
K OTKPbIBAETCS CONeHOMAHbIN KnanaH GPLX ®.

Mocne nonHoro oTKpbITMA KnanaHa GPLX @ oTKpbl-
BaeTCA MoAy/b CONEHOUAHOWIO KnanaHa nogaun
»upakoctn ICFE B knanaHHow ctaHumm ICF @, Bos-
OGHOBNAS LMK oxnaxkaeHus. Ytobbl 3amoposnTb
OCTaBLUMECS KaT/IN XMAKOCTU Ha MOBEPXHOCTU
NCMApUTENSs], BEHTUNATOPbI BKITIOUAKOTCA nocsie
HEKOTOPOW 3aAePXKKN.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 5.4.3: icnapumerne ¢
HacocHol nooayeli xnaddzeHma
u ommadkoU 20pA4YUM 2a30M
npu noMowu KAanaHHou
cmanuyuu ICF u knanaHa ICS ¢
nunomueim kKnanaHom CVP

=== [lapo06pa3sHbIN XnafareHT
BbICOKOrO aBJieHMA
Kuakum xnagareHT
BbICOKOIO [1aBJIeHMSA

== [JapOXXMAKOCTHaA CMeCb
MKuakum xnagareHT
HU3KOro [aBJieHuns

@ KnanaHHasa ctaHyma ICF Ha
YKUIOKOCTHOW JIMHUW:

o DD e <t

3anopHbIN KnanaH Ha
MKUAKOCTHOW NINHUN
Ounbtp

ConeHonaHbI KNanaH
O6paTHbI KnanaH
Perynupytowun knanaH
3anopHbIN KNanaH Ha Bxoge
B McrnapuTesb

@ 3anopHbIN KnanaH Ha
BbIXOAe M3 ucnaputens

® Perynatop paBnexusa
(2neKTPONPUBOAHDIN KnanaH)

3anopHbIN KnanaH Ha NMHUK
BCaCblBAHWSA

@ KnanaHHaa ctaHuma ICF Ha
NIMHUW ropAYero rasa:

o O

3anopHbI KnanaH
Ounbtp
ConeHongHbIN KnanaH
3anopHbI KnanaH

® O6paTHbIN KnanaH
@ Perynatop paBneHusa
KoHTponnep

® [Jatumk Temnepatypbl
[Jatumk Temnepatypbl
@ [laTunk Temnepatypbl

He Bce knanaHbl NoKa3saHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.
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B npumepe 5.4.3 npuBepeHa xema perynnpoBaHua
paboTbl MCNapuTenel C HACOCHOW Nogaven Xng-
KOro XnajareHTa 1 OTTalikon ropsAYMMm rasom C no-
MOLLbIO KNanaHHom ctaHuun ICF.

KnanaHHas ctaHuus ICF cogeput B cebe fio wec-
TN Pas3NYHbIX MOZynel, pa3MeLleHHbIX B O4HOM
Kopnyce, Y NpeacTaBnseT cob60i KOMMAKTHOE 1
NPOCTOE B YCTaHOBKe perynupytoLiee yCTponcTBO.

Ljukn oxnaxoeHus

Mopgynb coneHonpHoro knanaHa ICFE B knanaHHown

ctaHumn ICF @ Ha NIHUKW XNBKOCTU NOAAEPKMBA-
€TCA B OTKPbITOM NonoxeHun. Nogava Xngkoctu

B ICMapuTesb OCYLLECTBAAETCA MOLYJIeM PyUHO-

ro perynupytouiero knanaHa ICFR B ICF @.

DNeKTPONPUBOAHDIV KnamnaH Ha INHMK BCacblBa-
HUA ICM @ nofafepKMBAeTCA B OTKPLITOM MOJIO-
»KeHUK, a coneHouaHbI mogynb oTTanku ICFE B
cocTaBe KnanaHHol ctaHumm ICF ® — B 3akpbiTom
NMONOXEHUN.

Lukn ommadku

Mpw BKMIOUEeHUM LKNa oTTankn mogynb ICFE B kna-
naHHou cTaHumm ICF @ 3akpbiBaetcs. [ns Toro,
YTO6bI OCYLUNTL MCMAPUTESb, BEHTUAATOPbI MPO-
JoJKatoT paboTaTb B TeueHure 120 - 600 ¢, B 3aBU-
CMOCTU OT pa3mMmepa ucnaputens. 3atem BeHTU-
nATopbl oTKNtoYatoTca 1 knanaH ICM 3akpbiBaeTca.

3a 3TM cnepyeT 3afepKKa AUTenbHOCTbIo oT 10
110 20 ¢, uToObl XXMAKOCTb B CNapuTene oTcToANnach
Ha [iHe 1 He cofeprkana ny3blpbKoB napa. Mocne
yero mofynb coneHongHoro knanaHa ICFE B kna-
naHHol ctaHumm ICF ® oTKpbiBaeTcA 1 noaaet
ropAYmnn ras B ucnaputenb.

Ha npoTaxkeHnn LmKkna oTTankm KOHAEHCUPYIo-

LWMIACA B UCNapuTene ropaYnii ra3 nogaeTcs Ha
CTOPOHY HU3KOrO AaBneHus. [laBneHune oTTanku
perynupyetca knanaHamu ICS + CVP @.

Korpa Temnepatypa B ucnaputene(MsmepeHHas
natunkom AKS 21) pocturaeT 3ajlaHHOro 3Have-
HWA, OTTalKa NpeKpaLLaeTcs, 3aKpblBaeTCA MO-
Aynb coneHonpHoro KnanaHa ICFE B knanaHHom
ctaHumm ICF ® 1 nocne HebONbLLON 3aAePKKN
OTKPbIBAETCA 3NEKTPONPUBOAHBIN KnanaH ICM @.

Bonblas pasHOCTb faBNEHVA MeXAY UCrapuTe-
neM 1 IHNel BCacbiBaHUA 06YCNOBMBaeT He-
06X0MMOCTb NMOCTENEHHOr0 COpOCa AaBeH s
C Lblo €ro BblPaBHMBaAHUA K MOMEHTY MOJIHOTO
OTKPbITVA KNnanaHa ana obecrneyeHuns nnasHom
paboTbl CMCTEMbI U NPeJOTBPALLEHUSA NepeHoca
KUAKOCTY B JIMHMIO BCACbIBAHUA.

MpenmyLLecTBO NPUMEHeHNA NEKTPONPUBOLHO-
ro knanaHa ICM ® cocTonT B BO3MOXHOCTY BblpaB-
HVMBaHVA JaBNeHNA OTTalKM 3a CYET Me[JIeHHOro
OTKpbITVA KNnanaHa. Hanbonee peHTabenbHbIM Cro-
coboM ABNAETCA NCNOJNb30BaHMe ABYXMNO3ULMOH-
HOro pexvima paboTbl KnanaHa ICM ¢ 3apgaHuem
OueHb Manol CKOPOCTY OTKPbITUA KNanaHa. Takxe
3Toro apdeKTa MOXKHO AOCTUTHYTb, UCMONb3yA
K/anaH B peXKnume NnaBHOro peryinpoBaHus,
U3MEHSIl CKOPOCTb U CTEMEHb €ro OTKPbITHA CBO-
604HO NporpammmpyembiM KoHTposnepom (PLC).

Mocne nonHoro oTKpbITUA KnanaHa ICM @ oTkpbI-
BaeTCA MOAY/b CONEHOMAHOrO KnanaHa nofaun
»unpakoctn ICFE B knanaHHow ctaHumm ICF @, Bos-
O0OHOBNIAA LMK OXNaXKaeHWs. YTobbl 3aMopo3nTb
OCTaBLUMECSA Kamnsn XUAKOCTU Ha MOBEPXHOCTMN
ucnapuTesns, BEHTUIATOPbI BKIOYAOTCA Nocse
HEKOTOPOW 3afiePXKKN.
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5.5
Wcnaputenn c HecKonbKummn
TeMnepaTypHbIMN YPOBHAMMN

lpumep 5.5.1: PecynuposaHue
0as/ieHUs KuneHus, nepexoo0 ¢
00HO020 ypOBHA 0assIeHUA Ha
Opyaol

= TMapoXmnaKOCTHaA cMmecCb
Mungknin xnapgareHt
HW3KOro JaBneHun

@ KnanaH perynnposaHuns
faBneHua

® [MnoTHbBIN KNanaH
perynupoBaHuA AaBneHna

[MnoTHbIN KNanaH
perynmpoBaHua gaBneHus

ConeHonaHbI NMUIOTHbIN
KnanaH

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

MCI'IapI/ITeﬂI/I C HECKOJIbKMMU TeMMNEPATYPHbIMN

YPOBHAMN OYEHb LUMPOKO NCNOMb3YIOTCA B nepe-

pa6aTb|Ba|ou4|/|x oTpaCNAX MPOMbILWNEHHOCTU.

PaboTa ncnaputens B ycnosusax AByx Gukcupo-
BaHHbIX 3HAYEHUI AaBNeHUA KNNeHna obecneyn-
BaeTcA Npy NOMOLLM OJHOrO OCHOBHOTIO CEPBO-
npuBoAHoro kKnanaxa ICS ¢ AByMA NNOTHbIMK
KnanaHamun NOCTOSAHHOTO JaBJIeHUS.

Danfoss
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B otgenuTtenb Xunakoctu
ol

-«

SVA

W3 otoenutens
XKNOKOCTU

FA+EVRA
Wcnaputens

B npumepe 5.5.1 nprBeneHa cxema perynmpoBa- lpumep:

HWA OBYX YPOBHEN faBfIeHNA KUNEHWA B CNapu- | I

TenaAx. [JJaHHbI cnocob perynnpoBaHnsa MOXeT Temnepatypa B03Ayxa Ha BoxORe 3°C 8°C

6bITb MCMONb30BaAH Kak B UCMApUTENAX C HEMO- 3 ncnapuens

CpeACTBEHbIM KUMEeHneM, Tak 1 B UCnaputenax ¢ Temneparypa KnneHwA xnagarenTa >oC 2°C

Hagomomvnonaqem XJflagareHTa npwv nio6bom cno- TemnepatypHbi nepenan 5K oK

CObE oTTanKm. XnapareHt R22 R22
. 3.66 446

CepBonpUBOAHbIN KnanaH ICS ocHalleH ogHUM Rasnenve kunerins ap ald

CONIeHOWIHbIM MUAOTHBLIM KnanaHom EVM (Hop-
MasnbHO 3aKpPbITbIM), YCTaHOBMIEHHbIM B NOPT S1,
1 ABYMA MUNOTHBIMY KflanaHamuy NOCTOAHHOTO
fasneHuna CVP, yctaHoBNeHHbIMK B MOPTbI S2 1 P, I:
COOTBETCTBEHHO.

S2: CVP HacTpoeH Ha faBrneHue 3,6 6ap.
P: CVP HacTpoeH Ha gaBneHue 4,4 6ap.

MunoTtHbIM KNnanaH EVM oTKpbIT.

[laBneHune KnneHna perynmpyeTca KnanaHom
CVP, ycTtaHOBAIEHHbIM B MOPT S2.

MunoTtHbIM KNnanaH EVM 3akpbiT.

[aBneHve KnneHua perynupyeTtca KnanaHom
CVP, yctaHOBAI€HHbIM B nopT P.

MunotHbin KnanaH CVP, yctaHoBneHHbIN B NopT S2,  I:
HacTpOeH Ha MeHbluee pabouee faBneHue, a Kna-

naH CVP, ycTaHoBNEHHbIN B NOpT P — Ha 6onbluee
pabouee naBneHve.

Mpwn nogaye NUTaHNA Ha CONEHOMAHbIN KnanaH,
YCTaHOBJIEHHbIN B MOPT S1, AaBneHme B ncnapu-
Tene OyaeT COOTBETCTBOBATb 3HAUYEHNIIO YCTaBKU
fasneHua nunoTtHoro knanaHa CVP, yctaHoBneH-
Horo B NopT S2. [pu OTKAYEHUN NUTaHWA cone-
HOVAHOTO K/anaHa fjaB/eHue B cnaputene 6y-
[eT COOTBETCTBOBATb 3HAUEHWIO 1aBNIeHWS, 3adaH-
HoMy Ana nunoTtHoro knanaHa CVP, yctaHoBneH-
Horo B nopt P.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

5.6
PerynupoBaHue Temneparypbl
KOHTponupyemoii cpefbl

lpumep 5.6.1:

PeaynuposaHue memnepamypel
KoHmposnupyemoUu cpeob!

npu nomowu ki1anaa ICS ¢
NUIOMHbIM ynpasieHuem

= [lapoXunpKoCTHaA cMmecCb
Munagkunin xnapareHt
HM3KOro JaBneHun

@ Knanan perynupoBaHua
AasneHua

® MnoTHbIN KNanaH
perynupoBaHua AaBneHna

[MNOTHBIN KNanaH ¢
3NeKTPOHHBIM yNpaBieHnem

@ 3arnywka
@ KoHTponnep

@ ConeHounaHbIN KNanaH ¢
dunbTpom

[JaTtumk Tenepatypbl

He Bce knanaHbl NoKa3saHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

B naHHOM noppaspene paccmaTpuBaeTCA Cnoco-
6bl perynnpoBaHusa paboTbl CCTeM OXIaxaeHus,
K KOTOPbIM MPeabsaBAAOTCA CTporme TpeboBaHus
K TOYHOCTU Noaaep»KaHuA TeMmrnepaTypbl KOHTPO-
nupyemon cpefbl. K 3Tum cncremam, Hanpumep,
OTHOCATCA:

m XonogunbHble Kamepbl Ans GpPyKToB 1
NPOAYKTOB NUTaHKA

m Llexa npeanpuAtuin NLLEBOM NPOMBbILLNIEHHOCTA
m  CrcTembl OXNaXaeHNA XUAKOCTA

B otnenutennb
KNOKOCTU
al.
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® EKC 361

-

SVA

N3
oTaenuTens
KUAKOCTU

® FA+EVRA

@ AKS 21

Ncnaputensb

B npumepe 5.6.1 paccmaTprBaeTca cnocob BbiCo-
KOTOYHOrO PerynnpoBaHnaA TemnepaTtypbl KOHTPO-
nupyemon cpefpl. bonee Toro, AaHHbIN CNOCo6
obecneunBaeT 3alUTy UCNAPUTENS OT C/IULLIKOM
HW3KOro JaBneHns, KOTOPOe MOXEeT MPUBECTM K
3aMOpPakMBaHWIO MPOAYKTOB XPaHEHUA.

[aHHbI cnocob moxeT ObITb KCNONb30BaH Kak

B ncnaputenAax c HenocpeaCcTtBeHbIM KUNneHnem
XnajareHTta, Tak U B Ucnaputenax c HaCOCHOW Mo-
Jayen xnagareHTa npun no6om cnocobe oTTaliKu.

B perynupytowem knanare tuna ICS 3 npegycmo-
TpeHa ycTaHOBKa NMIOTHOro KnanaHa CVQ B nopt
S2 c ynpaBneHreM OT KOHTpOJIIepa TeMrnepaTypbl
EKC 361 1 nunotHoro knanaHa CVP B nopt S1.B
nopt P yctaHoBneHa 3arnylka A+B.

HacTtpoiika nunotHoro knanaHa CVP cootBeTcT-
ByeT 3Ha4YeHMWI0 MMHUMaNbHO JOMNYCTVMOTO [aB-
neHwus.

[JaHHbIn cnocob obecneynBaeT perynnposaHme
TemnepaTypbl € TO4HOCTbIo £0,25 °C. Mpu BbIXOAE
TemrnepaTypbl 3a Npefenbl 3TOro Anana3oHa KOH-
Tponnep EKC obecneurBaeT 3aKpbIThE CONEHO-
WAHOTO KJlanaHa Ha »KUAKOCTHOW INHUN.

[laHHOe TexHMYecKoe pelleHne obecneyrBaeTt
perynupoBaHune TemnepaTypbl C TOUHOCTbIO
+0,25 °C. Npwu BbIxOAe TemnepaTypbl 3a Npesenbl
3Toro gmanasoHa KoHTponnep EKC obecneunsaet
3aKpbITUE CONEHONIHOrO KnamnaHa Ha XngKoCT-
HOW NIMHWN.

KoHTponnep EKC 361 ocyuiecTBnaeT ynpasneHue
BCEMU GYHKLMAMY, CBA3AHHbIMY C paboTol ncna-
puTtens, BKoUaa perynnpoBaHme TemnepaTypbl
1 aBapuiiHble COOOLLeHMS.

Bonee nogpo6Haa nHdopmauma nprseseHa B py-
KOBOZCTBE N0 3KCryaTaumm KoHTposnnepa EKC 361.
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lpumep 5.6.2:

PezynuposaHue memnepamypel
KoHmposnupyemoU cpedsi npu
nomMowu 371eKmponpusooH020
knanaHa ICM

= [TapoXMpKOCTHaA cMeCb
Mupknn xnapgareHt
HU3KOro [aB/ieHuns

O) Perynatop paBnexua
(2neKTponpUBOAHBIN KNamnaH)

@ KoHTponnep

@ ConeHonaHbIN KnanaH ¢
dunbTpom

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B otgenutennb

XKNaKoCTn
<l
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@ EKC 361

-

3
otaenuTenAa
XKNAKoOCTU

® FA+EVRA

Ncnaputensb

B npumepe 5.6.2 paccmaTpuBaeTca crnocob Bbico-
KOTOYHOrO perynmpoBaHua TeMnepaTypbl KOHTPO-
nupyemon cpepbl 6€3 NpUMeHeHWs ABYXNO3ULN-
OHHOTO perynupoBaHuaA (BKN/OTKIL.).

[laHHbIN CNOCcO6 MOXKET ObITb UCMOMNb30BaH Kak

B VICMAPUTENAX C HEMOCPEACTBEHbIM KUMEeHeM
XNafiareHTa, Tak v B UCMapuTeNsax ¢ HACOCHOM No-
[ayvel xnagareHTa npv ntobom cnocobe oTTarkm.

B jaHHOM TeXHMYeCKOM peLleHnn NPUMEHAETCA
aneKkTponpusoAHbIi KnanaH ICM, ynpasnaembin
KoHTponnepom EKC 361.

KoHTtponnep EKC 361 obecneumBaet noaaepa-
Hue TemnepaTypbl KOHTPONNPYEMON CpeAbl Ha
3aJaHHOM YPOBHE MyTem ynpaBieHUs OTKpbITUEM
3NeKTPONprBOAHOro KnanaHa ICM, Tem cambim
perynupya faBneHue KuneHua n obecneumsas
3a/laHHYI0 TemnepaTypy 1 CHATME GaKkTUyecKom
TEnMoBOW Harpy3Ku.

[aHHbI cnocob obecneynBaeT perynnpoBaHme
TemnepaTypbl € TO4HOCTbIO 0,25 °C. Mpu Bbixode
TemnepaTypbl 3a Npefesibl 3TOro Arana3oHa KOoH-
Tponnep EKC obecneumBaeT 3aKkpbiTrie COneHo-
MOHOrO KflanaHa Ha >XMAKOCTHOW NINHMK.

KoHTtponnep EKC 361 ocyuiecTBnaeT ynpasneHve
BCEMU GYHKLUAMY, CBA3AHHbIMY C paboTol ncna-
puTens, BKoYaa perynnpoBaHme TemnepaTypbl
1 aBapuiiHble coobLieHMA.

Bonee noppo6Haa nHdopmauuma nprsegeHa B py-
KOBOACTBeE M0 3KcnyaTaumm KoHTponnepa EKC 361.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

5.7
BbiBOADI

PerynupoBaHue

MpumeHeHne

Mpenmywecrsa

HepocTtatkn

Perymnposal-me nogayu xnagareHta B ucnaputenn c HenocpeacTtBeHHbIM KuneHnem

Wcnaputenn c Henocpea-
CTBEHHbIM KMUMEeHneM, pery-
SIMPOBaHMe Npu NOMoLLx
knanaHos TEA, EVRA 1 koH-
Tponnepa EKC 202.

Bce cuctembl ¢
HenocpenCcTBEHHbIM
KUMeHrem xnagareHTa.

npOCTaﬂ KOHCTPYKLUMA
XOJ'IOAI/IJ'IbHOVI YCTaHOBKMU
6e3 oTAeNnnUTeNA XNOKOCTN N
CUCTEMDBI LMpPKynaunn.

MeHbLuas npor3BoanTENb-
HOCTb 1 3GPEKTNBHOCTD, Yem
y CMCTEM C HaCOCHOW nopayen
xnafareHta. He ncnonb3yet-
csi Npy paboTe ¢ roptounmmn
XnafjareHTamu.

Wcnapwutenn c Henocpep-
CTBEHHbIM KUMeHneMm, pery-
NMpoBaHMe Npy NOMOLL
knanaHoB ICM/ICF, EVRA n
KoHTponnepa EKC 315A.

Vcnapurens

Bce cuctemsbl ¢
HernocpenCcTBEHHbIM
KUMNeHNeMm xsiagareHTa.

OnTUManbHbI Neperpes, Manas
VHEPLIMOHHOCTb, BO3MOXKHOCTb
[VCTaHLMOHHOTO YNpaBieHus,
perynvpoBaHue B LUINPOKOM
[iManasoHe Npovn3BoanTeNb-
HOCTW.

He ncnonb3yetcs npu pabote
C roproYnMY X1agareHTamu.

Perymnposaume nogayu XXnaKkoro xnagareHta B ucnaputenum c HaCOCHOI nogauei xaagareHTa

WcnapwuTenu ¢ HacocHow no-
flaueil, perynuposaHue npu
nomoLuy KnanaHos REG, EVRA
1 KoHTponnepa EKC 202.

CucTembl C HACOCHOM
nofayen }XnaKoro xnajareHTa.

Bbicokvie npounsBoanTeNb-
HOCTb U 3$HEKTUBHOCTb
ncnaputens.

Kone6aHus pacxopa un
60sbLION 06BEM 3anpaBKy.

nem xnagareHTta

Wcnapwutenn c Henocpea-
CTBEHHbIM KWMNeHreMm, OTTalka
ropAYMM rasom.

Vicnaputens

Bce cnctemsbl ¢
HenocpenCcTBEHHbIM
KUMeHNeM xJiafareHTa.

BbicTpas oTTalika; BO3MOX-
HOCTb yAaneHus ropAaurm
ra3om OCTaTKoB Macnia u3
HV3KOTEMMEepaTypHOro
vcnaputens.

He npumensetcs, ecnn
B CCTEMe MeHee Tpex
ncnapuTenen.

OTTaika ropAa4Y”mMm rasom Bosn,yxooxnanvrrenel?l C HaCOCHOI Nogayei xnagareHTa

WcnapwTenu c HacocHom
nogayei, oTTaika ropaunum
rasom.

i GPLX

\
@ Mcnapwenb

SN

Bce cnctembl ¢ HacocHoM
nofaven XnaKoro xnajareHTa.

BbicTpas oTTanka; BO3MOX-
HOCTb yAaneHns ropsaunum
ra3om OCTaTKOB Macna 13
HU3KOTEMMepaTypHOro
ncnapuTens.

He npumeHseTcs, ecnn
B CUCTEME MeHee Tpex
ncnapuTenen.

WcnapuTenu c HacocHom
nopavemn, oTTarka ropAaunm
rasom npuv NOMoLLM nonnas-
KOBOro KnanaHa SV1/3.

GPLX

Bce cnctembl ¢ HacocHoM
nofayei XnaKoro xnajareHta.

BbicTpas oTTanka; BO3MOX-
HOCTb yAaneHnsa ropaYmnm ra-
30M OCTaTKOB Macsia 3 HU3-
KoTemnepaTypHOro ncnapmre-
nAa. 9pPeKTMBHOCTL 1 CTa-
6UNbHOCTb PeryNMpPoBaHnA
|pacxopa ropsYyero rasa rno-
NNaBKOBbIM KanaHom.

He npumeHseTcsa, ecnn
B CLUCTEMe MeHee Tpex
ncnapuTenen.

Mcnapwremn C HECKOJIbKMN

MUn TeMmnepatypHbiMN YPOBHAMN

PerynvupoBaHuie paboTbl
ncnapuTenen C HECKONbKUMM
TemnepaTypHbIMU YPOBHAMY
npwv nomoLyy knanaHos ICS n
CVP.

Vicnaputens

Wcnapurenu, pabotaiolme
Ha pasHbIX TeMnepaTypHbIX
YPOBHsIX.

ObecneurBaeT paboTy
ncnapuTens Ha 2
TemnepaTypHbIX YPOBHSAX.

MoTepw paBneHnA Ha NNHUK
BCacCblBaHMA.

Perynmposal-wle TemMmnepa

TYpPbl KOHTPOANPYEMOIA C

peabl

PerynupoBaHue Temnepatypbl
KOHTPONMpyemoi cpefibl npu
nomotm knanavos ICS, CVQ

n CVP.

BbicokoTouHOe perynmposaHue
TemnepaTtypbl 1 3alKTa OT
MWHVMaNbHOro AaBneHus (3a-
MOpaxXnBaHus).

Bo3moxxHa paboTa Ha pasHbIx
TEMMNepaTypPHbIX YPOBHSAX.

Knanan CVQ TouHo nopaep-
XKMBaeT 3alaHHyIo Temnepa-
Typy, knanaH CVP nogaepxu-
BaeT [lJaB/ieHye Bbllle MUHU-
MasnbHO AOMYCTMOro
YPOBHA.

nOTepl/I AaBN1IEHNA Ha IUHUN
BCacCblBaHUA.

PerynupoBaHune Temnepatypbl
KOHTPOMIMpYyeMon cpefbl npu
NOMOLLY 3NEKTPONPUBOAHOTO
knanaHa ICM.

EKC361

£

e}

Vicnaputens

BblcOKOTOUHOE perynnpoBaHie
Temnepartypbl.

Bo3morkHa pabota Ha
pasHbIX TEMMEePaTYPHbIX
YPOBHsIX.

KnanaH ICM obecneumnBaet
BbICOKOTOYHOE NofAepKaHne
3afjaHHON TemnepaTypbl 3a
CYeT perynupoBaHua ctene-
HW OTKPbITWA KanaHa.

CreneHb perynnpoBaHua
OorpaHuyYeHa MakCUManbHoW
NPOMNYCKHON CNOCOBHOCTbIO
knanaHa ICM.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

5.8 TexHuyeckoe onucaHue / Pykoeodcmaeo WHcmpykyuu
Cnpasoquaa AOKymMeHTauuA Tvn [lokymeHT Tun [lokymeHT Tun [lokymeHT Tun [lokymeHT
AKS 21 | RKOY.G FIA PDENLA AKS 21 RL14D FIA PLENTA
CnpasoyHas 0okymeHmayus AKS32R | RD.5G.J GPLX PD.BO0.A AKS 32R PLSBO.A GPLX RL7CA
8 aIasUMHOM NOPAOKe AKS33 | RD.SGH ICF PDFTOA AKS 33 PLSBO.A ICF PLETOA
yKkasada Ha cmp. 149
AKVA | PDVA1B Ic™ PD.HTO.B AKVA PLVAIC/ | |ICM2065 | PLHTOA
cp PD.HNOA ICs PD.HSO.A PLVALE ICM100-150 | PLHTO.B
va PD.HNOA NRVA | RD.GHA cve PLHNO.C ICS 25-65 PLHSO0.A
EVM PD.HNOA OFV PDHQOA cva PLVH1A IC5100-150 | PLHSO.B
EKC202 | RS8DZ ICLX PD.HST.A EvM RL3XH NRVA RL6H.B
EKC315A | RS.8CS REG PDKM1.A EKC202 BL8LV OFV PLHX0.B
EKC361 | RS.BAE V13 | PD.GE0B EKC315A ICLX PLHS1.A/8
EVRA(T) | PD.BMOB SVA PDKD1.A EKC 361 RIBB.E REG PLKM1.A
FA PDFMOA TEA RD.IEA EVRAM BL3D.A V13 PLGEO.C
FA RI6C.A SVA PLKD1.A
TEA PLAJOA

AKTyasbHble BEPCUM TEXHUYECKMX OMUCAHMI 1 UHCTPYKLIMIA JOCTYMHbI Ha caiiTe KomnaHum [laHpocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

6. Cncrembl cMaskKmn

6.1
OxnaxpeHune macna

Kak npaBuno, ons cmasku ABUKYLLUXCA YacTen
KOMMPECCOPOB NMPOMbILLEHHBIX XONOANIIbHbIX
YCTaHOBOK (MOALLUMHUKOB, POTOPOB, CTEHOK
LUUIVHAPOB U T.A.) UCMONb3YeTCsA Macso, NPUHY-
JUTeNbHas nofaya KOTOporo OCyLLeCTBAAETCA
MacC/IOHaCOCOM UMM 3a CYET Pa3HOCTY AaBNEHN
MeXAy CTOPOHaMV BbICOKOTO 1 HU3KOTO [JaB/IeHMsI.
[lns obecnevyeHns HageXxHoW 1 3dPeKTUBHON
paboTbl KOMNpeccopa HEOOXOANMO KOHTPONPO-
BaTb CiegytoLLvie napameTpbl Maca:

m Temnepatypa macna. Temnepatypa macna
[OMKHa NOALEePXKMBaTbCA B Npefenax, 3ajaH-
HbIX M3roTOBMTENIEM KOMIpeccopa. BaskocTb
macrna JosKHa COOTBETCTBOBATb TPEGOBAHMAM,
a ero Temnepatypa A0SKHa ObITb HIKe Temne-
paTypbl BOCNIaMEHEHNS.

m [laBneHvie macna. MNepena faBneHns macna
JOJIXKeH 6bITb 60JIbLLE MUHUMANBbHO JOMNYCTH-
MOTO YPOBHS.

Kak npaBuno, B cuctemax oxnakgeHus npepyc-
MaTpurBakoTCA yCTpOVICTBa n o6opy,uosaH|/|e onAa
OUYNCTKN Macna, oTAeNIeHNA ero OT XJlafareHTa,

BO3BpaTa Macsia B KOMMPECCOP CO CTOPOHbI HU3-
KOro AaBneHus, BbIPaBHVBaHWA YPOBHA Mac/a B
CUCTEME C HECKONbKUMM MOPLIHEBLIMY KOMMpPeC-
copamu 1 cimBa mMacna. bonbuas yactb 3Toro
060pyA0BaHA NOCTABNAECTCA N3rOTOBUTENIEM
Komnpeccopa.

KOHCTpyKTVBHOE peLueHme cmcTemMbl CMasku npo-
MbILLAIEHHOW XONOANNbHON YCTAaHOBKM 3aBUCUT OT
THNa Komnpeccopa (BUHTOBOW MM MOPLUHEBOW)
1 xnagareHTa (@mmuak, FOY/FXOY xnapareHTbl
unn CO,). Kak npaBuno, ansa aMMrayHbIX CUCTEM
MCMONb3YTCA HECMeLLMBatoLWMeCcs TUMbl Macen,
a ans cuctem, paboTarowmx Ha GTopcoaepKaLmx
XNlafjareHTax, — CMeLunBatoLWmnecs TUnbl Macesn.
MocKonbKy TN CUCTEMbI CMa3KM B OUYeHb 6ONbLLON
CTeneHn 3aBUCKT OT TUMa KOMNPeCccopa, HEKOTO-
pble 113 BbiLLEeYNOMAHYTbIX BONPOCOB paccMoTpe-
Hbl B pa3fenax, NOCBALEHHbIX PerynnpoBaHuio
PaboTbl KOMMNPECCcopoB (pasgen 2) n cMcTemMam
3awmTbl (pasgen 7).

[InAa KOMNpeccopoB CUCTEM OXNaxAeHWsA (BKIIO-
Yan BCe BYHTOBbIE KOMMPECCOPbI U HEKOTopbIe
NMopLUHEBbIE KOMMPECCcopbl) 06bIYHO TpebyeTca
oxnaxkaeHve macna. CIMLLIKOM BblCOKas Temnepa-
Typa HarHeTaHVA MOXET MPUBECTU K Pa3NIoXKeHWIo
Macsia, YTo, B CBOIO Ouepefb, MOXeT CTaTb Npuyn-
HOW NoBpeXaeHnsa Komnpeccopa. Kpome Toro,
MacJi0 AOMKHO MMETb Haf1exallyto BA3KOCTb,
KoTOpas B 6OMbLUION CTENEHN 3aBUCHT OT TeM-
nepaTypHbIX yCNoBUi. HeoCTaTOuHO TONbKO
obecneunTtb NogaepKaHne TemnepaTypbl Macsia
HIVIXKe KPUTNYECKOTO YPOBHSA, HEOOXOANMO elle
obecneunTb 1 ee perynpoBaHue. Kak npasuso,
napameTpbl TeMnepaTypbl Macsa yKa3blBaloTcA
N3roToBUTENIEM KOMMpPEeccopa.

B xonofgunbHbIX yCTaHOBKaxX NPUMEHAOTCA
HeCKOJIbKO TWMOB CUCTEM OX/aXXAeHUA Macna.
Hanb6onee pacnpocTpaHeHHbIMU ABAAIOTCA:

B CUCTEMa BOAAHOIO oXnaxaeHunA
B C/CTeMa BO3AYLWHOro oxnaxneHua
B Ccncrtema TepMOCI/ICI)OHHOFO oxJlaxxaeHuna

[nsa oxnaXxaeHna Macna MOXXHO Tak»Ke NCMonb30-
BaTb METOJ BNPbICKa KUKOrO XJlafareHTa Hero-
CPefCTBEHHO Yepes LWTYLiep MPOMEXYTOUHON
CTyneHu Komnpeccopa. 1o CpaBHEHUIO C BUHTO-
BbIMV KOMMPECccopamu, B MOPLUHEBbIX KOMMPeC-
copax BoobLLe Mano NPUMEHAOTCA creLyanbHble
CMCTEMbI OXNaXAEeHUA Macna BBUAY MeHee KpUTu-
YeCKMX TemMrnepaTypHbIX YCOBUIA.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 6.1.1:
p P Bxop
Cucmema 8005H020 ropAero
oX/1aX0eHus Macna macna
Bbixog
Macnooxnagutens oxnaxpatoulen
BOZbI
.
»
Bxop,
oxnaxgatoLien
BOAbI
<
Y
SNV
— Bona
== \lacno Boixos
oxnaxgeHHoro
. macna
Bopoperynupytowmin knanaH
® A p y py H @ﬂ Danfoss
3anopHbIi KnanaH Tapp_0083_02
@ sva 10-2012
@ 3anopHbI KnanaH

[aHHbIN TUMN CUCTEMbBI OXJ1aXKAEHUSA Macsla B XO-
NOAUIIbHBIX YCTaHOBKaX 0ObIYHO MCMOb3yeTCA
npu HanMuUKn geLeBoro NCTOYHMKa Boabl. B npo-
TUBHOM CJly4Yae Heo6xo4MMO NpefycMaTprBaTh
rPagupHIo ANs oxnaxxaeHua Boabl. BogsaHble mac-
NOOXNTAAMTENM LMPOKO MNPUMEHAIOTCA B CYAOBbIX
XONIOAWbHbIX YCTAaHOBKaX.

Pacxop Bopabl Uepes MacnooxaanTesb perynmpy-
eTcA Bogoperynupyowmm knanaHom Tuna WVTS ©
B 3aBVCVIMOCTM OT TeMrepaTypbl Macria.

Mo BONpOCY BO3MOXHOCTY MCMOSIb30BAHUA KOM-
NMOHEHTOB C MOPCKOW BOLOW B KaueCcTBe oxJaxKaa-
loLLie cpepabl obpallaniTecb B MECTHOE NpeAacTa-
BMTENIbCTBO KOMMNaHUK JaHdocc.

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
Cxembl He JOMKHbI UCMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Bopoperynupytowwin knanaH WVTS

Mamepuan

Kopnyc: uyryH

Konmponupyemas cpeda

MNpecHas BoAa, HelTpanbHbIN paccon

MakcumanvsHoe paboyee dasneHue [6ap]

10

Pabouaa memnepamypa [°C]

TepmobannoH: ot 0 fo 90
MupkocTb: oT -25 fo 90

MpucoeduHumenbHebit pasmep DN [Mm]

OT132 0o 100

lponyckHas cnocobHocmes K, [M°/4]

0112500125

Bopoperynupytowuii knanad AVTA

Konmponupyemas cpeda

MpecHas Bofa, HeMTPanbHbI paccon

MakcumanvsHoe paboyee dasneHue [6ap]

16

Paboyaa memnepamypa [°C]

TepmobannoH: ot 0 fo 90
MungkocTtb: o1 -25 go 130

lMpucoeduHumenbHebit pasmep DN [Mm]

OT110 no 25

lponyckHas cnocobHocmes K, [M°/4]

OT11.4p055
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 6.1.2:
Cucmema mepmocugoHHO20
oXx/1aX0eHus macna

=== [Tap006PaA3HDBIN XSlafareHT
BbICOKOIO AaBNeHNA
Kuakum xnagareHT
BbICOKOIO AaBneHnA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHua

== Macno

® Knanan perynupoBaHua
pacxofa macna

@) Ounbtp

@ CMOTpOBOeE CTeKNo

@ 3anopHbI KnanaH

@ Perynupytowmn knanaH
CMOTpOBOE CTEKNO

@ 3anopHbI KnanaH

TexHu4yeckue
Xapakmepucmuku

He Bce knanaHbl NoKa3aHbl Ha CXeMax.
CxeMmbl He [JO/KHbI MCMOMNb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

n3
otgenuTens
xungkoctun/
ncnapwuTens

SVA

L

A
»
<
8
g A
B
=
5
g
v Pecusep
LLG
=P
y ® ML @SVAT Ny
K
oTaenuTento
%}n@) REG* KUAKOCTU

Danfoss
Tapp_0084_02
10-2012

=]

SNV

CucTembl 3TOro THMNa oueHb YA0OHbI, TaK Kak Macio
OXJNaXkAaeTCs BHYTPU cmctembl. Heobxoanmo
TONbKO YBENNUYNTD Pa3Mepbl KOHAEeHcaTopa CooT-
BETCTBEHHO KONMYECTBY Tersa, OTBOANMOrO OT
macnooxnagmtens. C Jpyroi CTOPOHbI, cMcTeMa
TEPMOCUPOHHOIO OXNTAXAEHUA Macsia TpebyeT
NPOKaaKy AOMONHUTENBHOMO TPy6onpoBoaa 1,
B OTAEMbHbIX CllyYasnX, yCTaHOBKY JOMONHUTENb-
HOrO CcocyAa (ecnv pecrBep XULKOCTU BbICOKOTO
[aBNeHNA PaCcroNOXKeEH CIMLLKOM HU3KO WU BO-
obLie He NpefyCcMOTPEH).

Mnaknin xnagareHT BbICOKOro AaBneHna nog aen-
CTBVEM CUJIbI TAXKECTU CTEKAET B MACI00X1aanTesb,
rfe OH UCnapsAeTcs 1 oxnaxaaeT macno. Mapoob-
|Pa3HbIN XnagareHT NoAHMMAeTCs o6paTHO B pe-
CcUBEp WK, B OTAENbHbIX Clyyasx, MoCcTynaeT Ha
BXO[ KOHZeHcaTopa. KpaliHe BaXHbIM ABNAETCA
obecneyeHne MMHUMabHOrO NafeHNA AaBneHns
B NoABoAsALLeM 1 06paTHOM TpybonpoBoaax.

B npoTnBHOM cnyuae He 6yaet obecrneunBaTbca
BO3BpAT X/1aflareHTa 13 MaciooxXnaguTens n cuc-
Tema He 6yaeT oyHKLMOHMpPOBaThb. B 31Ol cricteme
cnepyeT npefycmMaTpuBaTb MUHUMarbHOE KOnu-
YeCTBO 3aMnopHbIX KnanaHoB Tnna SVA. YcTaHOBKa
3aBMCUMbIX OT JaBNIEHUNSI CONEHOUIHbIX KIanaHoB
He fonyckaetcA. Ha o6paTHom Tpybonposoae
peKkomeHayeTCA yCTaHOBKa CMOTPOBOIO CTeKNa
Tna MLI ®.

MopnepaHue Tpebyemoii TemnepaTypbl Macna
obecneunBaeTcs TPEXXOAOBbIM KiarnaHom Tuna
ORV @. KnanaH ORV noppaepxmBaeT Temneparypy
Macna B npefenax, 3alaHHbIX TEPMOYYBCTBU-
TesbHbIM 31ieMeHTOM. [py cnnwKom 60bLwoM
MOBbILIEHMI TEMMNepaTypbl Macsia OHO BO3Bpalla-
eTcA Ha3ag B MacniooxnaauTenb. Mpu canwkom
HM3KOW TemnepaType Macsia BeCb €ro NoToK Ha-
npasnAeTca B 06xo[ Macnooxnagutens.

* B cnyyae cunbHO nepepasmepeHHOro Macioox-
NagMTENA MOXHO YCTaHOBUTb PeryanpyoLwmn
knanaH REG

Perynatop pacxoaa macna ORV

Mamepuan

Kopnyc: H1u3KkoTemnepaTypHas CTanb

Konmponupyemas cpeda

Bce obLienpuriHATbIE XONOAWbHbIE MACIa U XNIafareHTbl, BKtoyas R717

MakcumanvHoe paboyee dasnerue [6ap] | 40

Pa6ouas memnepamypa [°C]

Mpu HenpepbIBHOI paboTe: oT —10 fo 85
Mpw KpaTkoBpemeHHo paboTe: oT -10 o 120

MpucoeduHumenvHeil pazmep DN [mm] | OT 25 fo 80
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 6.1.3:
Cucmema 8030ywWHO20
oxn1ax0eHus macna

=== [Japo06pa3HbIl XxNagareHT
BbICOKOrO AaBNeHNs
MapoobpasHbliii xnagareHT
HU3KOrO aBneHus

== Macno

@ KnanaH perynnposaHuns
pacxofa macna

@ OunbTp rpy6oi 0UNCTKI
CmoTpoBoOe cTeKkno

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXembl He OMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

Komnpeccop

SCA
B kKoHpeHcaTop

Danfoss

M3

oTaenuTens

xugkoctun/

ncnapuTens
<
Q
n
=]
I}
9
=
[}
=
5
o
=1
o

ol
< ® orv
Macnooxnagutenb
A

Y

Tapp_0085_02
10-2012

BO3£|yLIJHbIE Macnooxnagntenn seCbMa WNPOKO
NPUMEHAIOTCA B XONOAW/IbHbIX arperatax C noJjy-
repMmeTnyHbIMN BUHTOBbIMU KOMMpeccopamu.

TemnepaTtypa macna perynmpyeTca KnanaHom-
perynaTtopom pacxopa macna ORV @.

KnanaH ORV pa3gensaet NOTOK Macna, BbIXOAALLNIA
13 MacNoOTAENNUTENA, U PETYNIMPYET ero B 3aBUCU-
MOCTV OT TeMMepaTypbl Macsia Ha BbIXoAe U3 KOM-
npeccopa.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

6.2
PerynupoBaHue pa3HoCTU
[aBNieHnin macna

lNpumep 6.2.1:

PezynuposaHue pasHocmu
dassieHuli Macaa npu nomowju
knanaxos ICS u CVPP

=== [Jap006Pa3HbIN XSlafareHT
BbICOKOIO iaBieHnsA
MapoobpasHblIii xnagareHT
HWU3KOrO JaBneHuns

== Macno

@ Perynatop pasHoctu
naBneHnn

TexHuuecKkue
Xapakmepucmuku

He Bce knanaHbl NoKa3saHbl Ha CXeMax.
CxeMmbl He JO/KHbI MCMOMNb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[[IOKyMeHTaLuumu.

Mpun HopmanbHoW paboTe KOMNPECcopa XoNoANb-
HOW YCTaHOBKU LMPKYNALMA Macsia obecreunsaet-
CA MACNAHbIM HACOCOM W/WMN 3a CYET Pa3HOCTU
JaBNeHN MeXay CTOPOHaMM BbICOKOTO U HU3KOTO
naBneHus. Kputnueckn BaxkHOW ABNAETCA CTaguA
nycka Komnpeccopa.

ObecneyeHue 6bICTPOro PocTa AaBeHUs Macna
npu 3anycke ABNAETCA CaMOW Ba)KHOW 3ajaven,
MHauye KOMMPEeccop MOXET BbINTU U3 CTPOS.

NmeeTca ABa OCHOBHbIX cnocoba 6bICTpOFO yBe-
JINYEeHNA Pa3HOCTM AaBNeHUA MaCia B KoMnpec-
cope XONoAuNbHON YCTaHOBKW.

MepBblii CNOCO6 3aKMOYAETCA B UCMONb30BAHUM
BHELLHero MacifsHoOro Hacoca, a BTopol — B ycTa-
HOBKE perynupytoLLero KnarnaHa B HarHeTaTesb-
HOM TpybonpoBoge KoMnpeccopa nocse Macso-
OTAenUTENA.

Mpu ncnonb3oBaHUK BTOporo cnocoba Heobxoau-
MO y6efnTbCA, UTO N3rOTOBMTENIEM JOMYCKAETCA
paboTa Komnpeccopa 6e3 cMa3Ku B TeUeHne
HECKOJbKIX CEKYHS. Kak NpaBuisio, Takom pexmm
paboTbl ABNAETCA AOMYCTUMbIM L1 BUHTOBbIX
KOMMPECCOPOB C LAPVKOBLIMU NOAWNMHUKAMU 1
HeoNyCTUMbIM [J19 BUHTOBbIX KOMMNPECCOPOB C
NMOALINMHUKAMU CKOJIBXKEHNS.

n3
oTaenutens
xupkoctun/
ncnapuTens

M3 macnooxnagutens

Danfoss
Tapp_0086_02
10-2012

= KOHJleHCaTop

QUILNLRTLOOLD.|N

B macnooxnagutenb

[nA peanu3aumm aHHOTO TEXHNYECKOTO peLleHna
cnepyeT UCMONb30BaTh CEPBOMNPUBOAHDIN KnanaH
ICS @, ocHaLLeHHbIV MUIOTHBIM KJ1lanaHOM pa3HOC-
v pasnexHnn CVPP. MnnoTHasa NMHMA KnanaHa
CVPP nopcoeanHeHa K MMHMM BCaCbiBaHUA Nepes,
KOMMpeccopoM. B MOMeHT nycka Komnpeccopa
KnanaH ICS O 3akpbIT.

BbICTpbIN POCT AaBNEHMA Maca Ha BbIXOAE 13 KOM-
npeccopa o6ycnoBfieH OYeHb MasleHbKO AIVHON
TpybonpoBoaa Mexy KOMNPeccopoM U1 Knana-

HoMm. TpebyeTcsA cocem HEMHOTo BpemMeHU AnA nos-
HOTO OTKPbITUS KiarnaHa ¥ BbIXxofa KoMnpeccopa
Ha HOPMarbHbIN PeXnm paboTbl.

OCHOBHbIM MPEVMYLLECTBOM [IaHHOTO crocoba
ABNAETCA ero 3KCnyaTauMoHHasa rmbKoCTb,
NMOCKOJIbKY OH 06ecrneunBaeT BO3MOXHOCTb Ha-
CTPOWIKM Pa3HOCTU AaBNeHUA N0 MeCTy yCTaHOB-
K/ KOMNpeccopa, a knanaH ICS moxeT Takxe nc-
Nonb30BaTbCA ANA BbINONHEHWA APYTNX GYHKLNIA
C yrnpaBfieHeMm OT APYruX MUIOTHbIX KNnanaHoB.

CepBonprBOAHbIN KnanaH ICS ¢ NUNOTHbIM ynpaBneHem

Mamepuan Kopnyc: HM3KoTemnepaTypHas ctanb

XnadazeHmol Bce ob6LienpuHATbIe XNaaareHTbl, BKtouyaa R717(ammmak) n R744(CO,)
Temnepamypa koHmponupyemou cpedei [°C] | OT -60 fo 120

MakcumansHoe paboyee dasneHue [6ap] 52

MpucoeduHumeneHeil pazmep DN [mMm] OT120 a0 150

HomuHaneHas npouzeooumeneHocms* [kBm] | OT 20 go 4000

* Ycnosusa akcnnyatauum: R717, nnHna ropadero rasa, Tig = 30°C, Pgisch, = 12 6ap, AP = 0.2 6ap, Tgisch. = 80°C, T = -10°C

MunoTHbIN KnanaH nepenaga aasnexunin CVPP

Mamepuan Kopnyc: Hep:kaBetoLas cTab

XnadazeHmol Bce o6LenpriHATbIE Heroploune xnafareHTol, Bkioyas R717(ammuak)
Temnepamypa koHmponupyemou cpedei [°C] | OT =50 go 120

MakcumansHoe paboyee dasneHue [6ap] CVPP (LP): 17

CVPP (HP): po 40

JluanasoH pezynuposarus [6ap]

CVPP (LP):oT0Opo 7
CVPP (HP): o1 0 g0 22

MponyckHas cnocobHocmes K, [m/4] 0.4
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 6.2.2:

PezynuposaHue pasHocmu
dassieHuUll Macsaa npu noMmowu
knanaHa KDC

=== [Tap006PA3HbIN XSTafareHT
BbICOKOrO AaBNeHNs
Mapoobpa3Hbiil xnagareHT
HI3KOro JaBfieHuns

== Macno

® Perynatop pasHoctu
NaBneHnn

@) O6paTHbI KnanaH
(Kak NpaBuWno, BCTPOEHbIN
B KOMMpeccop)

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
Cxembl He JOMKHbI CMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

M3 otpenutena
Kunakoctun/
ncnaputens

Danfoss
Tapp_0087_02
10-2012

M3 macnooxnagutensa

Komnpeccop KOHEeHGATOp

quUILNLRTLOOLD.N

B macnooxnagutenb

MpuHUMN paboTbl AaHHOM CXeMbl aHanornyeH
onvcaHHomy B npumepe 6.2.1. MHOrodpyHKLmo-
HanbHbIN KnanaH KDC @ HaxoauTcs B OTKPbITOM
NONOXKEeHUN A0 TeX NOP, NOKa PasHOCTb AaBNEHUN
MeXAy MacnooTaennTenem u IMHVe BcacbiBaHNA
He NPeBbICUT 3aJJaHHOe 3HaYeHNe, a TakxKe Npu
YCNoBMWK, YTO faBneHne B MacnooTaenmTene npu
5ToM 6yAeT Bbille [aBeHNA KOHAEHCaLWN.

MprmeHeHne knanaHa KDC @ nmeeT pag npenmy-
LLeCTB, Tak Kak OH MOXET Tak»Ke BbIMOJIHATb yHK-
Lo ob6paTHOro KanaHa (ero Heflb3A OTKPbITb
npoTuBOAaBeHNeM) n obecrneyrBaeT MeHbllee
najeHne fasfieHnsa B OTKPbITOM NMOJSIOKEHWN.

OpHako Ha ncnosnb3oBaHue knanaHa KDC @ Hak-
NaAblBAOTCA HEKOTOPblE OrpaHnyeHna. KnanaH
ABNAETCA HeperynupyemMbim 1 obecneymsaeT
TO/NbKO OrPaHNYEeHHOE KONIMYECTBO HAaCTPOeK
[Pa3HOCTN AaBNEHMSA, a TaKXKe NPU ero NCnosb3o-
BaHUM HeOOXOANMO NpeAyCcMaTpMBaTb YyCTaHOBKY
ob6paTtHoro KnanaHa @ Ha NUHKY BCACbIBAHUS.

OTcyTcTBME 06PATHOrO KnanaHa MOXKeT NpUBeCTU
K OueHb 60JIbLIOMY O6PaTHOMY MOTOKY XJlafareH-
Ta YUepes KOMMpeccop 13 Macnootaenutens. Tak-
e He JlonycKaeTcs ycTaHOBKa 06paTHOro Knana-
Ha MeXay KOMMpPeCccopoM U MaciooTAenuTenem,
TaK Kak 3TO MOXeT NPUBECTM K CJIMLIKOM 60nbLUO-
My BpemeHu 3akpbiTuA kKnanaHa KDC.

MHoropyHKUMOoHanbHbIV knanad KDC Ha NMHWM HarHeTaHWA KoMnpeccopa

Mamepuan HuskotemnepatypHas ctanb

XnadazeHmeol Bce obuienpurHATbIe XNaaareHTbl, BKAovasa R717(ammuiak)
Temnepamypa koHmponupyemoti cpedsl [°C] | OT =50 go 150

MakcumanvHoe paboyee dasneHue [6ap] 40

lMpucoeduHumenbHebit pasmep DN [Mm] OT165 po 200

HomuHaneHas npoussodumensHocms™ [kBm] | OT 435 po 4207

* Yenosua akennyatauum: R717, +35°C/-15°C, AP = 0.05 6ap
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 6.2.3:

Pezynuposa+ue pazHocmu
dassieHUll Macsa npu NoMowu
knanaHa KDC u nunomHeix
knanaHos EVM

=== [Japo06pa3sHbIi XNagareHT
BbICOKOIO AaBNieHuns
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHua

== Macno

® MHOropyHKLMOHaNbHBbIN
KflarnaH Ha JIMHUK HarHeTa-
HVA KoMMpeccopa

@ ConeHonaHbI NMUIOTHbIN
knanaH NC
(HOpManbHO 3aKpbITbIiA)

ConeHounagHbIN MUIOTHBIN
knanaH NO
(HOpManbHO OTKPbLITbI)

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

@ EVM (NO)

@ EVM (NQ)

M3 otnenutens
xupkoctu/
ncnapuTens

W3 macnooxnagutens

Danfoss
Tapp_0088_02
10-2012

B koHpeHcaTop

QUILNLRTLOOLD.|N

B macnooxnagutenb

Mpw oTCYTCTBUM BO3MOXKHOCTU YCTaHOBKYM 06paT-
HOro KJflanaHa Ha JIMHWUK BCacblBaHWA Uy Npu
HanmMuym obpaTHOro KnamnaHa Mmexgy KoMnpecco-
POM 1 MacnooTAenmTesemM MOXXHO 1CMNoNb30BaTb
knanaH KDC @ c ynpaBneHnem oT NAOTHbIX Kna-
naHos Tuna EVM.

MunoTtHble knanaHbl EVM ycTtaHaBnunBatoTca Ha
ypaBHUTENbHbIX TMHUAX B Kopnycax Tuna CVH,
KaK MokasaHo Ha cxeme. PaboTa cxembl npu nycke
KOMMpeccopa aHanornyHa onvcaHHom B npeablay-
wem npumepe (6.2.2).

Mpw ocTaHOBE KOMMNpPeccopa HOPManbHO 3aKpbi-
T knanaH EVM (NC) @ 3akpbiBaeTcs, a Hopmaib-
HO OTKpbITbIN KnanaH EVM (NO) ® oTkpblBaeTcs.
OTO NPUBOANT K BblpaBHMBaHWIO JaBIeHNA Ha
npyxuvHe knanaHa KDC, n oH 3akpbiBaeTca.

O6paTtuTe BHUMaHMWe Ha HanpaBieHne yCTaHOBKM
kopnycoB CVH v nunoTHbix kKnanaHos EVM.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

6.3
Cucrema Bo3Bparta macna

lpumep 6.3.1:
Cnue macna uz ammuayHeix
cucmem oxnaxoeHus

=== [Jap006PA3HDBIN XSTafareHT
BbICOKOTO AaBleHnsA

== [JApPOXKUAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBneHua
Mungknin xnapgareHt
HW3KOro JaBfieHnn

== Macno

@ 3anopHbI KNanaH
@) 3anopHbI KnanaH
@ 3anopHbI KnanaH

@ BbbicTpocnyckHom KnanaH
cnMBa Macna

@ Perynupytowmin knanaH
MpenoxpaHuTenbHbIN KnanaH

TexHuU4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
Cxembl He JOMKHbI CMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

B amMmayuHbIx NPOMbILLNEHHbBIX CUCTEMAaX OXNnaX-
OeHNA KoOMMnpeccopbl, Kak npaBuio, ABNAKTCA
€ANHCTBEHHbIM O60pyﬂ,OBaHI/IEM, onAa pa6OTbI KO-
TOpOro HeO6XOFlI/IMO CMa3o4Hoe macno. /3 atoro
cnefyeT, YTo MacniooTaennTesib Komnpeccopa
npefHasHavyeH anAa npeforspaweHna nonagaHna
MadJia B CUCTeMY OXJiaXaeHUA.

OpHaKo 3a4acTylo Mac/io MOXKeT YHOCUTbCA Yepes
MacsIoOTAENNTESb B CUCTEMY OXJIaXAeHWAN U Ha-
KannmeaTbCA Ha CTOPOHE HY3KOro aBieHnA B
OTAENUTENAX XNAKOCTU 1 NCMapUTENAX, CHUXKanA
X 3GHEKTUBHOCTb.

YpesmepHbIl YHOC Macnia U3 Komnpeccopa B C1c-
Temy oxnakAeHNA MOXET NPUBECTU K YyMeHbLue-
HUIO KONMYECTBa Macsia B KOMNpeccope 1 nageHunto

€ro YPOBHS HVXKE MUHVMAJIbHO OMNYCTMMOrO 3Ha-
YeHVsA, OrOBOPEHHOI0 M3roTOBUTENIEM KOMIPeC-
copa. Cuctembl BO3BpaTa Macsia B OCHOBHOM Npu-
MEHSIIOTCA B CUCTEMAX OXJaXkaeHus, paboTatoumx
Ha CMELLVIBAIOLLMXCA C MAac/IOM X/1alareHTax, Ha-
npumep, MOY/IX®Y xnapgareHtax. CnegoaTtesibHO
cucTema BO3BpaTa Macia umeeT fse GyHKLUK:

® YaaneHvie Macna co CTOPOHbI HU3KOTO AaBneHuns
m Bo3Bpar macna o6paTtHo B KOMNpeccop

OpnHaKo oYeHb BaXHO UMETb B BUAY, YTO Macio,
yoaneHHoe CO CTOPOHbI HA3KOIo faBJieHNA aM-
MMAYHOM CUCTEMDI oxXnaXxAaeHunA, Kak npasuo,
HenpurogHo anA JanbHerLwero Ncnonb3oBaHUA
ONA CMa3K KoMnpeccopa v nognexXnT yganeHuto
N3 CUCTEMbI OXNaXKAEHNA N yTUNN3aLnn.

B nuHwmio
BCacbIBaHWA
Komnpeccopa

AKS 4100/
4100U

n3
ncnaputensa

SNV ya % Y
a % V3

pecviBepa

SVA

AKS 38

LLG OTaenuTenb XNaKocTn

AKS 38

Z

Danfoss
Tapp_0089_02
10-2012

SVA
K umpKynaynoHHomy
Hacocy

Bxop ropsayvero napa

h—
dH> @ sva
SVA
® svA m% ® Bsv
|
Macnoc6opHuk |
1
1
® REG

B aMMMayHbIX CUCTEMAX UCMONb3YIOTCA HeCMeLn-
BatoLMecs Tnbl Maces. MoCKoNbKy Macso Taxe-
nee XnaKoro aMMmnaKka, oHO OCeflaeT Ha AHO OTae-
NIATENS KNOKOCTY U HE MOXKET GbITb BO3BPALLIEHO B
KOMMPEeCccop Mo IMHUM BCAaCbIBaHMA.

[oaToMy B aMMMayHbIX CrCTeMax Macsio, Kak npa-
BUNO, CJIMBAETCA U3 OTAENNTENA XKUAKOCTN B Mac-
NOCOOPHKK. ITO yNpoLlaeT CUCTEMY OTAENEeHMA.

I'Ile cnmBe Macna 3aKpbiBalOTCA 3anOpHble Kiana-
Hol D @, n OTKPbIBAETCA INHNA NOABOAA ropAYve-
ro rasa anda yBennyeHuma naeneHna n nogorpesa
XOonogHoro macna.

3aTeMm oCyLLeCTBAAETCA CIB Macsia Yepes ObicTpo-
CryckHol knanaH QDV @, KoTopbiin obecneyvBaeTt
6bICTPOE 3aKPbITUE JINHWMN CNINBA, Kak TONbKO
BMECTO Macsla HauMHaeT BbIXOAUTb aMMUaK.

Mexay knanaHom QDV 1 macnoc6opHUKoM gon-
eH ObITb yCTaHOBMEH 3aMopHbI KnanaH SVA @.
DTOT KNlanaH oTKpbIBaeTCA nepep C/IMBOM Mac/ia
1 3aKPbIBAETCA MO €ro OKOHYaHUN.

I'IpV| cimBe Madiia, OTAeNeHHOro OT aMMmnaka,
OOJTXHbI ObITb NMPUHATDI HeO6XO,qMMbIe Mepbl npe-
OOCTOPOXKHOCTU.

BbicTpocnyckHol knanaH cnnea macna QDV

Mamepuan Kopnyc: ctanb
XnadazeHmeol O6bluHO ncnonb3yetcs ¢ R717;
MOXET MCMOJIb30BaTbCA CO BCEMM HErOPIOUMMM XlafjareHTamm
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -50 go 150
MakcumanvsHoe paboyee dasneHue [6ap] 25
MpucoeduHumeneHeil pazmep DN [mm] 15
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 6.3.2:

Cnue macna us cucmem,
pabomarowux Ha gpmopcooep-
KXauwjux xaaodzeHmax

=== [Japo06pa3zHbIN XNnagareHT
BbICOKOIO AAaBNieHuns
MKnaokui xnagareHt
BbICOKOIO 1aBNIeHs

= [JAaPOXKMKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HU3KOrO aBneHus
Mungknin xnapgareHt
HW3KOro JaBneHua

@ 3anopHbI KnanaH

@ ConeHounaHbIN KNanaH
@ Perynupytowmin knanaH

TennoobmeHHVK

® CMOTpOBOE CTEKNO

@ 3anopHbI KnanaH

@ 3anopHbI KnanaH
ConeHounaHbIN KNanaH
@ Perynupytowmin knanaH
3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl NoKa3aHbl Ha CXeMax.
CxeMbl He BOMKHbI UCMOMb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.

& W
EVRA+FA
® sva K
é ﬁ MacNOOTAENNTENIO
SVA
SVA
M3 ncnaputena
EVM
SVA AKS 4100/
= bedon
Ea ® ML % SVA ICM ICS SVA U3
o FIA pecuBepa
@ HE OTpenutens AKS 38
LLG KNKOCTU
AKS 38%
fe— 5
® v
REG % SVA SVA SNV
® E % @ sva
EVRAT+FA K
LMPKYNALNOHHOMY
@ REqug ﬁg Hacocy Danfoss
Tapp_0090_02
SVA 10-2012

B cuctemax, paboTatoLmx Ha pTopcoaepKaLmnx
XnafareHTax, rnaBHbIM 06pa3oM MCMONb3yoTCA
CMeLLMBatoLLmecs TUMbl Macen. B cuctemax ¢ npa-
BUJIbHBIM YCTPONCTBOM TPybonpoBoaos (obecne-
UeHMe YKJIOHOB, YCTPOMCTBO MACIONOABEMHBIX
netesnb 1 T.4.) B yAaneH Macnia 13 cMctembl OX-
NaxAeHUs HeT HeOOXOAMMOCTH, TaK Kak BO3BpaT
Macsa oCyLLecTBASETCA NAapoobpasHbIM Xaaa-
reHTOM.

OpHaKo B HU3KOTEMMepPaTypPHbIX XONOAUIbHbIX
YCTaHOBKAax Mac/io MOXET 3aieraTb B COCyAax HM3-
KOro faBneHus. Tak Kak Macsio fierye obLenpuHsa-
TbIX pTOPCOAENKALLMUX XNTafAAreHTOB, ero C/iMB Npo-
CTbIM COCOBOM, MPUMEHSAEMbIM [J1 aMMUAYHbIX
CUCTEM, HE NPEeACTaBAAETCS BO3MOXHbIM.

Macno HaxoamTca NoBepX xJlaiareHTa u ero ypo-
BEHb KOnebneTca BMecTe C KonebaHUAMY YPOBHS
XnajareHTa.

B maHHOW cucteme nogayva xnagareHTa U3 otaenu-
TeNA XMOKOCTY B TeNnoobMeHHMK @ ocyLecTBnA-
€TCA CAMOTEKOM.

XnagareHT HU3KOro AaBNEeHWA HarpeBaeTCsa XKua-
KM XnafareHToOM BbICOKOro AaBneHnsa 1 ncnaps-
eTcs.

Cmecb Napoo6pasHoro xnaaareHTa 1 Macsia Bo3-
BpaLLaeTCA B IMHMIO BCacbiBaHUA. XnafjareHT u3
OTAENUTENSA XKAKOCTY 3abrpaeTca c paboyero
YPOBHS.

Perynupytownin knanaH REG @ gonxeH 6bITb Ha-
CTPOEH TaknM obpa3om, 4Tobbl obecneynTb Nos-
HOe OTCYTCTBME BUAUMbIX Kanesb XUAKOro X/a-
fareHTa B cMoTpoBom ctekn MLI ®. ina ynasnu-
BaHVA 1 BO3BpaTa Macia MOXKHO MCMONb30BaTh
Tennoo6bmeHHvk HE komnaHum JaHdocc.

XnapareHT MOXHO Tak»Ke 0TOMpaTh C IMHUN Har-
HeTaHuWsA Hacoca. B 3Tom cnyyae He nmeeT 3Haue-
HUA, 3abMpaeTcsa N XNagareHT ¢ paboyero ypos-
HA UNN HET.

TennoobmeHHUK HE
XnaoazeHmol Bce dTopcopepaLyme xnagareHTbl
Temnepamypa koHmponupyemot cpedel [°C] | OT -60 go 120
MakcumanvHoe paboyee dasneHue [6ap] HEO.5, 1.0, 1.5, 4.0: 28
HE8.0: 21.5
MpucoeduHumeneHeil pazmep DN [mm] MupkocTHasa nuHUA: oT 6 fo 16
JInHMA BcacbiBaHMA: OT 12 fo 42
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

6.4
BbiBOAbI

PerynupoBaHue

| MpumeHeHne

Mpenmyuwecrea

HepocTtatkn

Cucrtembl oxnakgaeHna macna

CucTtema BoAsiHOrO oxnaxkae-
HUA, perynnmpoBaHue npu
NOMOLLM BOJOPErynnpyto-
wero knanaHa WVTS.

| Bxop ropavero macna
Y Boixon

* Bbixop xonoaHoro Macna

CynoBble xonoaunnbHble
YCTaHOBKM, YCTaHOBKM C
HannymMem LEeLEBOrO NCTOY-
HVKa XONOAHOWM BOAbI.

MpocToit 1 3ddeKTUBHDII
cnoco6.

MoxeT okazaTtbcsa
JoporocToawumm, Tpebyetca
oTaenbHaA cucTeMa
BOAOCHAOXKEHMA.

Cuncrema TepmocripoHHOro
OXNAXKAEHSA, PerynmpoBaHue
npv nomoLym knanaHa ORV.

Komnpeccop

Konaericarop

Pecusep

L. “TMacnooxnaaurens

Bce Tunbl xonopmnbHbIX
YCTaHOBOK.

Macno oxnakpaetca
XnajareHToM 6e3 CHUXeHWA
npon3BOANTENBHOCTN
YCTaHOBKW.

TpebyeT ycTpoincTaa fonon-
HUTENbHbIX TPybonpoBofoB
1 YCTaHOBKM pecuBepa »Kng-
KOCTW BbICOKOrO AaBrieHnA
Ha onpepfeneHHoM BbICOTHON
oTMETKe.

CrcTema BO3AYLLIHOMO OXMaK-
LleHUs, perynmpoBaHue npu
nomowym knanaHa ORV.

Komnpeccop

auaLRoOLE

KpynHble KoMmmepueckre
CUCTEMbI OXNAXXAEHUA C
MOLLHbIMM arperatamu.

TexHUYeCKn NpocTol cnocob,
He TpebyoLWmnii JONONHN-
TenbHbIX TPYGONPOBOLOB U

Bo3MoHbI 60sbLLME Ce30H-
Hble KonebaHus Temneparypbl
Macna. [abapuTbl BO34yX00X-

ICS + CVPP.

Mpwn nomowm knanaHa KDC.

13 macnooxnagurens

—— | avamustiioowep

B macnooxnaautens

BrHTOBbIe KOMNpeccopsbl
(BomKHO BbITb MoATBEPXKAEHO

Mpwv nomoLm KnanaHos
KDC+EVM.

r
A

w0

W13 macnooxnaputens Y

B MacnooxnaauTeNb

BOJOCHaOXeHNA. napuTens 60NbLUNX YCTaHO-
BOK MOTYT OKa3aTbCA C/NLL-
LOF T p et % KoM 6oMbLLNMY.
@]
-
PerynupoBaHue paHOCTN faBneHNIn macna
Mpv nomoLym KnanaHos JKcnnyaTauMoHHan Heobxopnma yctaHOBKa

rMOKOCTb, BO3MOXHOCTb
MCMONb30BaHNA Pa3HbIX
HaCTpOEK.

06paTHOro Knanaxa.

N3roTOBUTENIEM KOMMPECCOopa).

He TpebyeT ycTaHOBKM
0o6paTHOro KnanaHa Ha
JIMHUW HAarHeTaHus, noTepu
[ABNIEHNS MEHDLUE, YeM NPK
ncnonb3oBaHUK Knanaa ICS.

Heobxofvma ycTaHOBKa
06paTHOrO KianaHa Ha IMHUK
BcacbiBaHUA. Henb3a nsme-
HWTb HACTPOWKY KianaHa.

AHanornyHo npeablayLemy
cnocoby, Ho He TpebyeTca
yCTaHOBKa 06paTHOro Knarna-
Ha Ha IMHUW BCACbIBaHNA.

TpebyeTca ycTponcTBO AO-
MOSIHWUTENbHBIX TPY6OMNpPO-
BOAOB. Henb3A n3MeHUTb
HaCTPOWKY KnanaHa.

Cucrtembl BO3BpaTa macna

CnmB Macna u3 aMMmnayHbIx
CUCTEM MPU NOMOLLMN
knanaHa QDV.

B cocyas!
HH3KOTO AaBneHIA

O1penuTens XnaKkocTm

Bce ammmnauHbie
XONOAMNSIbHbIE YCTAaHOBKN.

[MpocTon 1 HageXHbIN
cnocob.

TpebyeTtcs pyyHoe
ynpasineHue.

CnuB macna 13 cuctem,
paborTaiowmx Ha dTopcoaep-
Kalmx xsiagareHTamu, npu
NOMOLLM TeNTI00OMEHHMKA
Tmna HE.

HuskoTemnepaTypHble cuc-
Tembl Ha GTOpCcoaep aLLmMx
XnapareHTax.

He TpebyeTcs pyuHoe
ynpasfeHue.

MoryT BO3HUKHYTb
TPYAHOCTU C HACTPOWKOMN.
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Darifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

6.5 TexHuyeckoe onucaHue / Pykoeodcmeo WHcmpykyuu
CnpaBquaa AOKymMeHTauuna Tun [okymeHT Tun [okymeHT Tun [lokymeHT Tun [lokymeHT
BSV PD.ICO.A MLI PD.GHO.A BSV PLICO.A MLI PLGHO.A
Cnpasovras dokymermayus cvpP PD.HNO.A ORV PD.HPO.B CvpP PLHNO.C ORV PLHPO.A
8 AnPasumHoM nopAdKe EVM PD.HNO.A QDV PD.KLO.A EVM RL3X.H QDV PLKLO.A
yKkasaHa Ha cmp. 149
FIA PD.FNO.A REG PD.KM1.A FIA PLENO.A REG PLKM1.A
HE RD.6K.A SVA PD.KD1.A HE RL6K.A SVA PLKD1.A
ICS PD.HS0.A ICS 25-65 PLHSO0.A
KDC PD.FQO.A ICS 100-150 | PLHSO.B
KDC PLFQO.A

AKTyanbHble BepCuM TEXHUYECKNX OMUCAHWIA Y MIHCTPYKLWIA JOCTYMHbI Ha caiTe KomnaHum Jandocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm

© Danfoss A/S (AC-SMC/MWA), 2013-09 DKRCI.PA.000.C4.02 / 520H1623 69


http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IC0.A&IncludeCurrent=True&IncludeArchived=False
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD6KA
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HP0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KL0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KD1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI3XH
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6KA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HS0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FQ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HP0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KL0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KD1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

7. Cuctembl 3awWnTbl

7.1
YcTpoiicTBa gns c6poca
[aBneHns

Bo Bcex NpoMbILINEHHbIX CUCTEMAX OXaXAeHNA
npegycmMaTpuBaloTCs pasfnyHble CUCTEMbI aBa-
PUVIHOW 3alWuUTbl, HAaNPUMepP, OT NPEBbILIEHNA
NaBNeHus.

Jliobas npenckasyemas BEPOATHOCTb YUpe3MepHO-
ro NoBbILWEHNA BHYTPEHHEr0 AaBNeHNA [OMXKHa
ObITb NpefOTBPALLEeHa WM YCTPaHEeHa C MUHUMAb-
HbIM PYCKOM ANA NII0AEN, IMYLLeCTBa 1 OKpY»Kato-
Len cpeabl.

CobniofeHvie TpebGOBaHWI, MPeLbABASEMbIX K
CUCTEMAM 3aLUMTbI, HAXOANTCA MOA MNOCTOAHHbIM
KOHTPOJIEM FOCYAAPCTBEHHbIX OPraHOB, MO3TOMY
BCerga Heo6X0AVMO NPOBOANT TLLATENbHbI aHa-
N3 Tpe6oBaHNI MECTHOTO 3aKOHOAATENbCTBA.

YctpoiictBo agna c6poca faBneHus, Hanprmep,
npeAoXpaHnTeNbHbIE KanaHbl, MpefHa3HaueHbl
[J15 aBTOMATMYECKOro c6poca Upe3MepHOro fas-
NEeHUA JO 3HAUEHNI, HE MPEBbILLALWMX MaKCU-
MasnbHO JOMYCTUMOrO YPOBHS, C MOCIEAYOLNM
NX 3aKPbITVEM.

YcTpOICTBO OrpaHNYeHnA TemnepaTypbl v
OrpaHmymnTesNib TeMnepaTypbl — 3T0 TePMOYYBCTBU-
TeslbHOe YCTPONCTBO, NpeAHa3HaueHHoe Ans
npefoTBpaLLeHNA BO3HVKHOBEHUA OMacHbIX TeM-
nepartyp nyTem NOJIHOrO WM YaCTUYHOIO OTKJIIO-
YeHVA CUCTEMbI B CllyYae ee NOBPEXAEHUA Unu
HencnpaBHOCTW.

OrpaHnuuTenb AaBAeHUA — 3TO YCTPONCTBO
3aLUMTbl OT BbICOKOTO WM HU3KOTO AaBReHNA C
aBTOMaTMYECKMM BO3BPATOM B CXOLHOE NOSo-
XeHue.

Pene paBneHuns — 310 yCTPONCTBO OrpaHnyeHns
[aBJIEHUNA C PYYHbIM BO3BPATOM B UCXOAHOE MO-
noxeHve.

Pene ypoBHA }NAKOCTN — 3TO YCTPOWCTBO, Cpa-
6aTbiBatoLLEee MO 3HAUEHMI0 3aJaHHOMO YPOBHA
XKMAKOCTU 1 NpefHa3HauYeHHoe ANiA NpefoTBpa-
LeHna He6e30MacHOro YPOBHSA XUOKOCTU.

[leTeKkTOp XN1lagareHTa — 3TO YyBCTBUTENIbHOE
YCTPOWNCTBO, CpabaTbiBaloLiee Mo npefBapuTenb-
HO HaCTPOEHHOMY 3HaUYeHM0 KOHLIEHTPaLIMM NapoB
XnajareHTa B oKpy»Katolel cpepe. KomnaHua
[JaHdbocc npon3BoanT AETEKTOPbI XJaAareHTa Tuna
GD, gononHutenbHaa MHPoOpMaLma No KOTOPbIM
npviBefieHa B COOTBETCTBYIOLLEM PYKOBOLCTBE MO
NPUMEHEHMIO.

MpepoxpaHuTenbHble KnanaHbl NpesycmaTpu-
BAlOTCA ANA NPefoTBPALLEHNA NOBbILEHNS [AaB-
NeHns B NI06OM KOMMOHEHTE 1 CUCTEME B LIESIOM
BbILLIE MAKCVMasIbHO JOMYCTUMOrO YPOBHS. B
C/lyyae npeBbiLeHNs AaBNeHVa NpeaoXpaHu-
TeslbHble KanaHbl C6PacbIBalOT X1afareHT s
CUCTEMbl OXNAXKAEHNA B aTMocdepy.

OCHOBHbIMI NapameTpaMu NpefoXPaHNTENbHbIX
KJlarnaHoB AIBNSIOTCA JaBneHne cpabaTbiBaHuA 1
[naBneHue 3akpbiTuA. Kak npaBuno, JaBneHue cpa-
6aTblBaHNA He JOMKHO 6onee ueM Ha 10% npeBbl-
LaTb AaBfieHne yCTaBKu. Kpome Toro, HernosnHoe
3aKpbITUE KnanaHa 1y NosHoe 3aKpbiThe KnanaHa
NPy CAIWKOM HU3KOM AaBNeHN MOXET NPUBeCT
K CyLLLeCTBEHHbIM NOTePAM XN1afjareHTa B cncreme
OXNaXKOAEeHUNSA.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 7.1.1: BABOTA
lMpedoxpaHumenbHbIl KNanaH ~~\ JIOMEV B 30HE
SFA + 0soUiHoU 3anopHbil BbIMYCKHOIO
knanaH DSV OTBEPCTUA
BbINMYCKHOWU
TPYBbI
MPEOOXPAHUTEJTb-|
HOIO KNTAMAHA
HE JOMYCKAETCA
n3
KOHAeHcaTopa
o @7,\7/[}'7”” YpoBeHb
Macsa
M3 nuHnn
HarHeTaHuA @ sFA @ SsFA
SVA
PN
SNV
@ psv
Pecusep
s [lap006pPa3HbIN XNagareHT LG
BbICOKOTIO aBneHus AKS
YKuUakni xnagareHt 38
BbICOKOIO iaBfieHMA
® [1BOHOM 3aMOpHbIV KnanaH
® MpenoxpaHuTeNbHbIN SNV ~
KnanaH @j@ [ﬂ@]ﬂ]j
@ MpenoxpaHnTenbHbIN SVA SVA
KnanaH Danfoss
Tapp_0099_02 K macnooxnagutento
@ CMOTpOBOE CTEKSIO 10-2012 K oTaenutenio xuakocTtu

YcTpoiicTBa ana cbpoca AaBneHns JOMKHbI npe-
[yCMaTpMBaTbCA 1A BCEX COCYO0B CUCTEM OXI1ax-
LEeHVA, @ TaKXKe AnA KOMMNPEeCCopoB.

B 6onbLuMHCTBE ClyyaeB NPUMEHAIOTCA, Kak npa-
B0, 3aBUCALLME OT NPOTUBOAABNEHNA NPeAoXpa-
HUTeNbHble KnanaHbl SFA. MNpegoxpaHutenbHble
KnanaHbl yCTaHaB/MBalOTCA BMeCTe C 3-XOA0BbIM
KnanaHom DSV @, no3sonsiowmm o6cnyxrneatb
OAWH KnanaH npu paboTatoLem BTOPOM KfanaHe.

YcTporicTBa cbpoca flaBneHus cnefyeT ycTaHaB-
NBaTb PALOM C TOW YaCTbl CUCTEMDI, IS 3aLLK-
Tbl KOTOPOW OHM NpeAHa3HayeHbl.

[ina KoHTponsa cpabaTbiBaHWs NPefoXPaHNUTENb-
HOTO KNarnaHa 3a HYM MOXKHO NpeyCcMOoTpeTb
U-06pa3Hyto MacnsiHyio NOBYLUKY CO CMOTPOBbIM
cTteknom MLI @,

He Bce knanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMNOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

MpumeyaHume: B HekoTopbIx cTpaHax U-obpasHbie
NOBYLLKM NCNOJIb30BaTb He pa3peLlaeTcs.

YCTPOWCTBO 1 pa3meLlleHre BbiNyCKHOW TpyObl OT
npefoxXpaHUTENIbHOTO KlanaHa AoMKHO UCKITIo-
yaTb BEPOATHOCTb Yrpo3bl 6€30MacHOCTU NiloAei
B C/lyyae BbiMycKa X/lafareHTa B atmocoepy.

BenvuvHa nageHva faBneHna B BbiNyCcKHOW Tpy6e
OueHb BaXkHa Ans Haanexallel paboTbl npeno-
XpaHUTeNbHbIX KnanaHoB. PekoMeHzaLmy no nog-
60py AvameTPOB BbIMYCKHbIX TPYO cofepKaTca B
COOTBETCTBYIOLIMX CTaHAAPTAX.

© Danfoss A/S (AC-SMC/MWA), 2013-09 DKRCI.PA.000.C4.02 / 520H1623
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TexHu4eckue
Xapakmepucmuku

MpepoxpaHuTenbHbI KnanaH SFA 15 (3aBrcAwMiA OT NPOTUBOAABNEHNA)

Mamepuan

Kopnyc: cneuvanbHan CTanb, aTTeCToOBaHHaA AnAa paﬁOTbI npuv HU3KNX TeMnepaTtypax

XnadazeHmeol

R717,R744 ,TOY, [XOY v apyrue xnagareHTbl(B 3aBUCMMOCTN OT COBMECTUMOCTU C
MaTepuranamm ynaoTHeHWA)

Temnepamypa koHmponupyemoli cpedsl [°C] | OT -30 go 100
Inowjade npoxodHo20 ceyeHus [Mm?] 133
/JlaeneHue cpabamsisaHus [6ap] OT110 o 40

MpepoxpaHutenbHbli KnanaH SFV 20-25 (3aBucALWMIA OT NPOTUBOLABNEHMSA)

Mamepuan Kopnyc: cneuymanbHas cTasnb, aTTecToBaHHasA A paboTbl NPy HU3KUX TemMmnepaTypax

XnadazeHmeol R717, R744 ,TQ®Y, TXQY v gpyrve xnagareHTbl(B 3aBUCUMOCTUA OT COBMECTUMOCTM C
maTepuanamu ynioTHeHuin)

Temnepamypa koHmposnupyemol cpedsi [°C] | OT -30 fo 100

Mnowade npoxodHozo ceyeHus [Mm?] SFV 20:254 /SFV 25:415

[lasneHue cpabamsisarus [6ap] OT110 po 25

[1BOViHOW 3aNOpHbI KnanaH - DSV 1/2

Mamepuan Kopnyc: cneuymanbHas cTanb, aTTecToBaHHasA AnA paboTbl NPy HU3KUX TemnepaTypax
XnaoazeHmol Bce o6LienpurHATbIE Heroptoume xnaaareHTbl, BKiodaa R717(ammuak)
Temnepamypa koHmposnupyemol cpedsi [°C] | OT -50 fo 100
MakcumanvsHoe paboyee dasneHue [6ap] 40
MponyckHas cnocobHocme K, [m/4] DSV1:17.5

DSV2:30
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 7.1.2: BHympeHHue
npedoxpaHumerbHole KIaNAaHe!
BSVu POV

s [lap0O6Pa3HbINA XNagareHT
BbICOKOIO JaBNieHs
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

= Macno

® BHyTpeHHWIn npefoxpaHu-
TeNbHbIV KNaraH C NANOTHbIM
ynpaBneHuem
BHyTpeHHWIN npegoxpaHu-
TeNbHbIV KnanaH

@ [1BOMHOW 3anopHbI KnanaH
@ CmoTpoBOe CTeKNo

@ MNpepnoxpaHuTenbHbIN
KnanaH

TexHuuecKkue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
Cxembl He OMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

® pov

Komnpeccop

(N
Lo
PABOTA JIO[E B 30HE
BbIMYCKHOIO OTBEPCTUA
BbIMYCKHOW TPYbbl
MPEAOXPAHUTESTIbBHOIO
KITANAHA HE JOMYCKAETCA . .

@ Bsv

t% MLI

B KoHpeHcaTop

N3
ncnaputena

Danfoss
Tapp_0100_02
10-2012

qUILNLRITLOOLDRIA

EVRAT+FA

[ina cbpoca xnapareHTa co CTOPOHbI BbICOKOTO
[aBJIeHNA Ha CTOPOHY HN3KOrO fiaBNeHnA cnepyet
NPUMEHATbL TOMIbKO He 3aB1CALLME OT NPOTNBOAAB-
neHvA NpeaoxpaHnTenibHble KnanaHbl BSV/POV.

KnanaH BSV @ moxeT paboTaTtb 1 Kak npegoxpa-
HUTENbHbIN KNanaH NPAMOro AencTBUA C Manomn
NPOMYCKHOM CMOCOBHOCTLIO, U KaK NIOTHBIN Kia-
naH OCHOBHOTO KfanaHa Tuna POV @. Ecnm pas-
NeHVe HarHeTaHVA NpeBbILIaeT BENNYMHY faBrie-
HVA cpabaTbiBaHNA, KnanaH BSV oTkpbiBaeT knanaH
POV pgna copoca napa BbICOKOro AaBNIeHNA Ha
CTOPOHY HM3KOrO AaBJieHUs.

He 3aBucawme ot npoTneoLaBNeHNA NpeaoxXpaHn-
TenbHble KNnanaHbl yCTaHaBNMBalOTCA 6e3 3-xopo-
BOro KjlanaHa. I'Ip|/| 3aMeHe unn nepeHaCTpoMKe
KJlanaHa KomMmnpeccop Heo6X0AUMO OCTaHOBUTb.

I'Ip|/| Haln4ynmn 3anOpPHOro KraraHa Ha BbllMyCKHOM
pr6OI'IpOBO£le MacnooTaennTena HeO6XOp,I/IMO
3alUTUTb MacnooTaeNnnTeslb 1 KOMnpeccop oT
npesBblleHnA AaBNeHUA, BbiI3bIBAEMOI0O BHELLHUM
TEMJIOM U TENJIOTON CXKaTuA.

TaKyto 3aLmTy MOXHO 0b6ecrneynTb NpY NOMOLLU
CTaHZAPTHbIX NpefoXpaHUTeNbHbIX KnanaHos SFA
® B coueTaHnM € 3-xoA0BbIM KflanaHom DSV ®.

MpefnoxpaHuTenbHbI KnanaH BSV (He 3aBucAwwmin OT NPOTMBOLABIEHMA)

Mamepuan

Kopnyc: cneuymnanbHas CTalb, aTTeCToBaHHaA Ana paﬁOTbl npwv HU3KNX Temnepartypax

XnadazeHmol

R717, R744 T®Y, IX®Y n apyrue xnagareHTbl(B 3aBUCMOCTI OT COBMECTUMOCTM C
MaTepuanamm ynnoTHeHWi)

Temnepamypa koHmposnupyemou cpedei [°C]

OT-30 po 100 npu paboTe B KauecTBe BHELIHEro NpefjoXPaHUTENbHOrO KnanaHa
OT1-50 po 100 npw paboTe B KauecTse NuoTa Ans knanaHa POV

JlasneHue cpabamelearus [6ap]

OT110 go 25

Mnowjads NpoxodHo20 ceyeHus [MM?]

50

BHyTpeHHWIN npefoxpaHuTeNbHbIi Knanad POV ¢ NMAOTHbIM ynpaBneHrem

Mamepuan Kopnyc: ctanb

XnadazeHmeol R717, R744 TO®Y, TX®Y n gpyrue xnagareHTbl(B 3aBUCMOCTI OT COBMECTUMOCTM C
maTtepuianamu ynaoTHeHWA)

Temnepamypa koHmponupyemoli cpedsl [°C] | OT =50 go 150

[fasneHue cpabameigarus [6ap] OT15p025

Mnowjadb NpoxodHo20 ceyeHus [MM?] POV 600: 835
POV 1050:1244
POV 2150: 2734

pucoeduHumenoHoiti pasmep DN [mm] 40/50/80
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7.2
YcTpoicTBa orpaHnyYeHns
Temnepartypbl 1 AaBNeHNA

lpumep 7.2.1:
Penie memnepamypel u
0assieHUs 0719 KoMnpeccopa

s [Tap00O6PA3HDBIN XNTAJArEHT
BbICOKOIO AaBNIeHMs
MapoobpasHbliii xnagareHT
HU3KOrO JaBneHus

= Macno

@ Pene Hu3Koro paBneHuns
@ Pene pa3HocTu gasneHun
@ Perne Bbicokoit TemnepaTtypbl
@ pene Bbicokoro faBneHua

TexHUYecKue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha CXemax.
Cxembl He JOMKHbI CMO/b30BaThCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

N3
oTgenuTens
xunpkoctin/
ncnaputens

SVA

FIA

M3 macnooxnagurensa

B ma caiooTgenutenb

Komnpeccop banfoss
Tapp_0101_02
10-2012

[InA 3aWwmnTbl KOMNPECCopPa OT CAINLIKOM BbICOKUX
[aBneHnA 1 TemnepaTypbl HarHeTaHWsA, a TakxKe oT
C/INLLIKOM HN3KOro AaBneHns BCacbiBaHWA Npume-
HAtoTca pene Tuna KP/RT.

RT1A @ npepgcTaBnaeT coboi pene HU3KOro fas-
neHusa, RT 5A @ — pene BbICOKOro aB/ieHus, a

RT 107 @ - pene Temnepatypbl (TepmocTar).

YcTaBKa pene BbICOKOro faBJieHNA OOIXKHaA ObITb

HUXKe YCTaBKU NMpeoxXpaHUTesNbHbIX KNlanaHOB Ha
CTOPOHE BbICOKOro faBJieHUA. YcTaBKa pene Hu3-
KOro faBneHnA OonHa COOTBETCTBOBATb Crneumn-

[nA ocTaHOBa NOPLUHEBBIX KOMMPECCOPOB B YC/10-
BUAX CAMLUKOM HI3KOTO AaBEHNA Maca npume-
HAETCA pene pa3sHoCTW aaBneHui MP 54/55 @.

Pene pa3HocTv faBneHmnii Macna OTKoYaeT KoM-
npeccop, eC/N B ero Macsiocucteme He obecneun-
BaeTCA Haj/ieXalumin nepenaz AaBneHns Macna B
TeyeHue onpefeneHHOro neprosa BpemMeHu
(0-120 ¢) c MmomeHTa 3anycKa.

dviKaumm N3roToBUTENA KOMMPECcopa.

Pene Temnepatypbl RT

XnaoazeHmol Bce pTopcoaepalyme xnapareHTbl  R717(@mmumak)
CmeneHb 3awumel Kopnyca IP 66/54
MakcumaneHas memnepamypa mepmobasnoHa [°C] | OT 65 go 300
Temnepamypa okpyxatowezo 8030yxa [°C] OT-50 1070
JuanasoH pezynuposarus [°C] O1-60 po 150
Augpgpeperyuan At [°C] OT11.0p8025.0
Pene pa3HocTtu fasnenuin MP 54/55/55A
XnaoazeHmol MP 54/55: dTopcopepaLyme xnagareHTbl
MP 55A:R717
CmeneHb 3awumel Kopnyca IP 20

JuanasoH pezynupogarus AP [6ap]

MP 54:0.65/0.9
MP 55/55A:0.3 to 4.5

HA CMOpPOHe HU3Koz0 0asneHus [6ap]

MakcumaneHoe paboyee dasneHue [6ap] 17
MakcumansHoe ucneimamesnvHoe 0asneHue [6ap] 22
Paboyuti duanaszoH oasneHuli Or-1pm012
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

7.3
YcTpoicTBa KOHTpons
YPOBHSA XKUAKOCTN

lpumep 7.3.1:

Pesle HU3K020 U 8bICOKO20
YPOBHS XXUOKOCMU 0N1A
omoesniumesns Xuokocmu

=== [JapOXKUOKOCTHAA CMECh
MapoobpasHblIii xnapgareHT
HM3KOro JaBneHusa
Mupknin xnagareHt
HW3KOro JaBneHusA

@ Pene sbicokoro YPOBHA
XKMAKoCTU

@ Pene nuskoro YPOBHA
XKNpKoCTn

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

K uncnaputento

B nuHwmio
BCAcCbIBaHUsA
Komnpeccopa AKS 4100/4100U
SFA SFA
SNV
SVA SVA
@a—‘ DSV
@ AKS 38%
OTtnenuTenb XXUAKOCTU

LLG

@ AKS 38%E

[HH SVA ncnapuTens
SVA

Danfoss
Tapp_0102_02
10-2012

[lnA cocyaoB Ha CTOPOHaX HN3KOTO 1 BbICOKOTO
[aBNeHNs NPYMEHSIOTCA pa3Hble pese YPOBHS
KNAKOCTU.

[lnA pecnBepoB BbICOKOrO aBeHus TpebyeTtca
YCTaHOBKa TOJbKO PESE HV3KOTO YPOBHS XNLKOCTA
(AKS 38) nna obecneyeHns MUHMMaNbHO AOMNYCTY-
MOTO YPOBHs XJlaflareHTa, HeobXoAMMOro Asisi no-
[auv B pacLumpuTeNbHble yCTPONCTBA.

[InA BU3yanbHOro KOHTPOMA YPOBHA XUAKOCTU
MOHO TaK»e YCTaHOBUTb CMOTPOBOE CTEKIIO
Trna LLG.

[inA cocynoB HK3KOro AaBneHns o6bluHO Npeayc-
MaTpMBaETCs YCTaHOBKa Kak pere HU3KOro, Tak 1
pene BbICOKOTO YPOBHS KUAKOCTW. Pene H13Koro
YPOBHS KNAKOCTY YCTaHABNMBAETCA Ans obecrne-
YyeHuA JOCTaTOYHOro Harmopa xnajareHTa Bo U3-
6ekaHne KaBuTaLuMu B Hacocax.

Pene BbICOKOro ypOBHA XUAKOCTU NpeAHa3Hava-
€TcA AN1A 3aLlUTbl KOMNPECCOPOB OT rMapaBuye-
CKoro yfapa.

[InA BM3yanbHOro KOHTPOA YPOBHA XUOKOCTN
cnepyeT TakXKe NpefycmMaTprBaTh YCTaHOBKY
CMOTpoBOro ctekna tuna LLG.

[na cmoTpoBbIx cTekon LLG, yctaHaBnmBaemMbix Ha
cocyfax HI3KOro AaB/EHNA, BO3MOXHO NOTPeby-
€TCA UCMONb30BaHMe NepexofHuKa (CMOTpoBoO
NPOCTaBKM) NO3BONAIOLLEr0 CHUMAaTb NMokKa3aHuA
YPOBHA AaXe B Cllyyae 06pa3oBaHNA HEKOTOPOTO
KOJMYeCTBa MHeA Ha CMOTPOBOM CTeKJIe.

Pene yposHs xuakoctn AKS 38

Mamepuan Kopryc: XxpoMVpOBaHHbI YyryH

XnaoazeHmol Bce obLienpurHATbIE Heroptouve xnagareHTbl, BKAovas R717(ammuak)
Temnepamypa koHmponupyemou cpedsbi [°C] | OT =50 go 65

MakcumansHoe paboyee dasneHue [6ap] 28

JluanasoH usmeperus [Mm] OT12.5 8050

CmoTpoBoe cTekno LLG

XnadazeHmol

Bce obuienpurHATbIE Heroptoure xnagareHTbl, BKovas R717(ammuak)

Temnepamypa koHmponupyemoli cpedsi [°C]

OT1-10 go 100 wunu ot =50 go 30

MakcumanvHoe paboyee dasneHue [6ap] 25

JAnuHa [mm] OT1 185 po 1550
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

74
LeTeKTOpbl yTUEUKN
XfapgareHTa

7.4.1
Jamyuku

Kak npasuno, CNUCTemMbl Fa3006Hapy)KEHVIF| npu-
MEHAKTCA ANA CTayMOHAaPHbIX XONOAWSTbHbIX yC-
TaHOBOK Y BK/IOYAIOT B Ce651 Lenblii pPAL [aTYNKOB,
pacnonaraembiX B MeCTax npeanosiaraemMoro ckon-
JIeHMA NapoB XfafareHta B Cjylyyae ero yTeukm n3
YCTaHOBKW.

MecTa pa3melleHnA AaTYMKOB 3aBUCAT OT MIaH-
POBKM MaLIVMHHOTO OTAENEHUA U CMEXKHbIX MOMe-
LLeHUIA, KOHPUIypPaLMK YCTaHOBKM 1 TUMA UCMOSb-
3yeMoro xJlagareHTa.

Mpexae Yem NpuUCTynaTb K BbIGOPY COOTBETCTBY-
foLero TpeboBaHUAM 060PYAOBAHMA AS1IA CUCTEMDI
ra3oobHapyXeHus creayeT OTBETUTb Ha PAg
BOMPOCOB:

Hanunume napoB Kaknx xNaflareHTOB 1 B KaKo
KOHLIeHTpaL M1 Heobxoamo onpegensTb?

Kakow Tvn gatumnka aenaeTtcs Hanbonee nogxoaa-
wmm?

Kakoe Konnyectso Aatunkos Heobxogmumo? oe n
KaKum o0bpa3om faTumku OygyT ycTaHaBnmMBaThCA
1 NPOXOANTb NPOBEPKY?

Kakue npegenbl curHanu3auum COOTBETCTBYHOT
npenbsABIAeMbiM TPeboBaHUAM, KaKoe Konnye-
CTBO NPEeAENoB CMrHann3aumm HeobxoanmMo 1 Ka-
KM 06pa3om JosmKHa obpabaTtbiBaTbca UHGOP-
Mauusi CUCTEMbI CUrHanM3aumm?

B 3aBMCUMMOCTU OT XnagareHTa n ¢pakTmueckoro
[vana3oHa KoHLUEeHTpauuii, komnaHuen JaHdpocc
6bl1 BbIOpAH TWM AaTuKnKa, Hanbosiee NOAXOASLLMIA
NSt KOHKPETHOMO ra3o06pa3Horo xajareHTa.

B Tabnuue HXKe NpriBeaeHbl TUMbl 4AaTYNKOB U CTe-
NeHb VX MPUFOAHOCTY ANA Pa3fINYHbIX XN1afareHTOB.

MonynpoBoAHNKOBbIN

dnekTpoxumuyeckuii | Katanutnyeckui WHdpaKpacHbIii

AMMUaK, “Hr3KaA"” KOHLeHTpaumua

(< 100 ppm) B - - ~

1(A<M_:V(I)V(I)aoKb;Cn[:)e1ﬂ)HHH" KOHLeHTpauus W) v _ )
éwmg(a)g ,;T)brlr(]:)OKaﬂ" KOHUeHTpauuns v _ v W)
conienspams (> 1000 ppm) - - v v
,El,wSKcm,q yrnepopga _ _ _ 4
gEHEBOLlOpOﬂbI w) - 4 v
Ry z : i

- Hanbonee npurogex

lMpurofeH, HO MeHee
byHKLMOHaneH

") AnanasoH nsmepeHunii 0-1000 ppm. MoXeT perynnpoBaTbCa BO BCEM AnanasoHe.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

7.4.2
Heobxooumocms npumeHeHuUs
cucmem 2a3006HApyKeHUs

MprMeHeHMe c1ucTeM ra3oobHapy»KeHra Heobxoaw-

MO MO LiefiomMy pagy nprunH. O4eBULHO, UTO HOP-

MaTVBHble TPe6OBaHMA ABNAIOTCA OUEHb CUbHBIM

APryMeHTOM, HO MMEIOT MEeCTO 1 Apyrue NpuymnHbI:

+  CHWXKEHVE SKCMNyaTaLMOHHbIX 3aTpaT (3aTpaTbl
Ha [J03anpaBKy 1 BbI30B CEPBUCHON CIY»KObl),

+  CHWPKEHUe 3aTpaT Ha NoTpebneHne SHeprum
npwv OTCYTCTBUM YTEUEK X/aflareHTa,

+  PUCK MOPYM MPOAYKTOB XPAHEHMA MO NPUYMHE
CyLLeCTBEHHOW YTeUKH XnafareHTa,

+  BO3MOXHO CHUXXeHME CTOMMOCTU CTPAaxXoBaHUs,

+  Hanory Ha UCMoJb30BaHKE SKONIOrNYECKU
Hebe30mnacHbIX XnafjareHTos,

+  pasnyHble XONOANSIbHbIE YCTAHOBKM TPebyoT
NMPUMEHEHMNA CUCTEM ra3000HapYyXeHNA Mo
Lienomy psigly passinuHbiX MPUUKH.

AMMUAK OTHOCUTCA K TOKCUYHBIM BELLECTBaM 1
MIMEeT OYeHb XapaKTepHblIii 3anax, cam no cebe
npeaynpexaaloLuin o ero HanMumum B aTMocdepe.
W/ BCe e yCTaHOBKa [JeTEKTOPOB YTEUKM B MALLVH-
HOM OTAENeHUN NPefCTaBNAETCA OUYeHb Aaxe Le-
necoobpasHoi BBUAY YacTOrO OTCYTCTBUA NepCo-
Hana Ansa NpUHATUA HEOOXOANMbIX AENCTBUN B
cnyyae yTeukun. Kpome Toro, ammuak aiBnsetcs
€AVIHCTBEHHBIM LUMPOKO NMPUMEHAEMbIM XNaaareH-
TOM, KOTOPbIVi NIerye Bo3ayxa.

YrneBoaopofbl OTHOCATCA K FOPIOUVM BeLLeCTBaM.
Mo3TOMy OYeHb BaXKHO y6eMTbCA, UTO UX KOHLIEH-
TpaLMA B OKpyKaloLel cpefie XONoAnIbHOM yc-
TaHOBKM He NpeBbILIAeT Npefena BocniameHse-
MOCTMW.

Bce pTOopcopepKallme xnagareHTbl Xxapakrepu-
3yl0TCA OnpefeneHHbIM BpeHbIM BO3LeCTBEM
Ha OKpy»KaloLLyto cpefy, MO3TOMy NpeAoTBpaLLe-
HMe VX YTEeUKW ABNAETCA OUEHb BaXKHOW 3agayeil.

CO, (Avokcnpa yrnepopa) iMeeT HenocpeacTBeH-
HOe OTHOLLEHME K NMpoLeccy AblXaHWUA 1, CiefoBa-
TesIbHO, AO/MKEH pacCMaTPUBaTbCA COOTBETCTBY-
towwmm obpasom. KoHueHTpauma CO, B Bo3ayxe
coctaBnseT okoso 0.04%. bonee BbicOKas KOHLEH-
TpauumA Bbi3bIBaeT HeXXenaTesibHble peakunmn oT
yualleHua abixaHua (~ Ha 100% npu 3% copep-
»aHun CO,) 1o NOTepy CO3HAHWA Y NIeTalbHOrO
ncxopa npu koHueHtpaumm CO, cebiwe 10%.

Kucnopog - ana otaesnibHbIX yCTaHOBOK MOXKHO
NPUMEHATb AAaTYMKIN KNCIopoaa (KUCIOPOAHON
He[OCTaTOYHOCTM), O[HAaKO OHM He NOCTaBNATCA
KomnaHuewn [laHdocc 1 fjanee B 3STOM PyKOBOS-
CTBe He paccmaTpurBaloTCA.

MpumeyaHue: NpnmeHeHne AaTYNKOB KUCI0PO-
[la B ycTaHOBKax, pabotatoLnx Ha CO, kaTeropu-
Yyeckmu 3anpeLlaeTca.

3akoHogaTeNbHble aKTbl U HOPMaTMBHbIE
Tpe6oBaHusA

B pa3HbIx cTpaHax Mrpa K cucTeMam ra3oobHapy-
XKEHUs NPegbsaBNATCA Pa3fiMyHble TpeboBaHNA.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

7.5
BbiBOAbI

YcTpocTBO 3aLnThl

MpumeHeHne

I'Ipenoxpauwrenbuble KrianaHbl

MpenoxpaHuTenbHble KnanaHbl SFA +
3-xopoBoi KnanaH DSV.

<

Pecusep

3awuTa cocyoB, KOMMNPECCOPOB 1 TENNO0OMEH-
HWKOB OT MPEBbILIEHNSA [aBNEHNS.

MNepenyckHom knanaH BSV + nepenyckHom
knanaH POV ¢ nunoTHbIM ynpasneHnem.

s

3awmTa KOMMNPECCOPOB U HACOCOB OT
NPeBbILEHNA [aBNEHVS.

Pene paBneHusa n TeMmnepaTtypbl

Pene paBneHusa RT.

Pene pasHocTtn gaBnexuin MP 55.

Pene temnepatypbi RT.

3au.u/|Ta KOMMpPeCccopoB OT CINLLUKOM BblICOKOTO
OaBneHnAa HarHeTaHuA N CJIMLKOM HU3KOTo
OaBneHnA BCaCblBaHUA.

3aLmTa NOpLUHEBbLIX KOMMNPECCOPOB OT CANLIKOM
HW3KOro faBneHmAa macna.

3aLmTa KOMMNPeCccopoB OT CINLIKOM BbICOKOM
TemnepaTypbl HarHeTaHUA.

YCTPOICTBa KOHTPONSA YPOBHSA XKUAKOCTU

Pene yposHs xugkoctn AKS 38.

CMOTpOBOe CTeKNO ANA KOHTPONA
YPOBHA Xngkoctu LLG.

3au.u/|Ta CUCTEMbI OT CJINLLIKOM BbICOKOTO /
CNTNLLIKOM HU3KOTO YPOBHA XNAKOro XnagareHta
B cocyaax.

BVI3yaJ1beII7I KOHTPOJ1b YPOBHA XNAKOro
XNafjareHTa B cocyaax.

O6Hapy»eHue xnagareHTa

[leTekTOpbI yTeukn xnagareHTa tuna GD.

KoHTponb Hanuuus Napos xnagareHTa B
OKpyatoLei cpege.

7.6 TexHuyYeckoe onucaHue / Pykosodcmeo WHcmpykyuu

CnpaBo4Has AOKYMeHTauus Tun TloKyMeHT Tun [lokymeHT Tun [lokymeHT Tun [loKkymeHT
AKS38 | PD.GDO.A POV PD.IDO0.A AKS38 | PLGDOA POV PLIDO.A

Cnpasouras dokymermayus BSV PDICO.A RT1A  |PD.CBOA BSV PLICO.A RT1A | RLSBC

8 a/hasumHOM nopAoKe DSV PDIEO.A RT107 | PD.CBO.A DSV PLIEQ.A/PLIEOBT | |RT 107

yKasada Ha cmp. 149
LLG PD.GGOA RT 5A PD.CBO.A LLG RL6D.D RT 5A RL5B.C
MLI PD.GHO.A SFA PDIFO.A MLI PLGHO.A SFA PLIBO.A
MP55A |PD.CGOB GD PD.S00.A MP55A |RLSCE GD PLS00.A

AKTyanbHble BepCUV TEXHUYECKNX OMUCAHMIA 1 MHCTPYKLMIA JOCTYMHbI Ha caiiTe KomnaHum [laHdocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GD0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IE0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GG0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CG0.B&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.ID0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IF0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-ddeec46c-b9ab-4b0f-80b8-62cd7baa8759-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=pd.s00.a&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GD0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IE0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IE0.B1&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6DD
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5CE
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.ID0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BC
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BC
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-ddeec46c-b9ab-4b0f-80b8-62cd7baa8759-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=pi.s00.a&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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8.
PerynupoBaHue pa6oTbl
LMPKYNALNOHHOr0 Hacoca

8.1
3awmTa Hacoca Npv NoOMoLYn
pene pa3sHOCTU faBneHui

Kak npaBuno, B NpOMBILLIEHHbIX CUCTEMAX OX/1aX-
[EHUA NCMosb3yeTcsA HaCOCHas nojaya xagareH-
Ta. o cpaBHEHMIO C CUCTEMAMM C HEMOCPEeACTBEH-
HbIM KUMEHWEM XJlafjareHTa HacocHas nojava
MMeeT creflylolre npenmMyLLecTsa:

m Hacocbl obecneurBatoT appeKkTMBHOE pacrnpe-
[eNeHVIEe XNAKOTO XafareHTa no ncnaputensm
1 BO3BPAT NapOXMAKOCTHOM CMECU B OTAENM-
TeNb XNLKOCTY;

m [lpyMeHeHMe HacoCHOW Nofaum obecneurBaeT
BO3MOXXHOCTb YMeHbLUEHWA Neperpes napa
noyutn o 0 K, uto B CBOIO oyepenb NO3BoONAET
noBbICUTb 3P PeKTUBHOCTL PabOTbl UCNapuTe-
nei, He onacascb rmapaBIMYECKOro yaapa B
Komnpeccope.

Mpw pasmelleHn Hacoca Heo6XoANMO YAeNATb
0co60e BHMMaHVe Mepam Mo NpeaoTBpaLLeHNo
KaBuTaumn. KaBnTaLma BO3HMKaeT TONIbKO B TOM
cylyyae, ecnm cTaTmyeckoe AaBrieHre XUAKOro
XJlafjlareHTa Ha BXOfie B HACOC HIXKe JaBneHus
HaCblILLEHHOrO Mapa, COOTBETCTBYIOLLEro Temne-
paType XnaKocTu B 3TON TOUKe.

Takum obpazom, BbicoTa cTon6a *KnAKocTn H Ha
BcacblBatoLlen ctopoHe Hacoca (NPSH - pacriona-
raemblil NONIOXMTESIbHbIN HAaNOP Hacoca) AOMKHA
KOMMEeHCUPOBaTb NOTepU AaBfieHnA Ha TpeHne AH¢
B TpybonpoBofax 1 KnamnaHax, notepy AaBneHus
Ha BXofie B Hacoc AHy 1 Ha ycKopeHure XnakocTu B
paboyem Konece Hacoca AH, (cm. puc. 8.1).

Puc. 8.1
Pa3meuweHue Hacoca
OTgenntenb XNakocTn
H

H-AH - AH >NPSH Unpkyns-
f d LIMOHHbIN
HacocC

Danfoss
Tapp_0107_02

Kuaknm xnagareHT HA3KOro AassieHus

[ina obecneyeHmns 6e30TKa3HoN PaboTbl Hacoca
pacxop xflalareHTa yepes HacoC AOSIKEH Noaaep-
XKMBaTbCS BHYTPU JOMYCTUMOro pabouero guana-
30Ha, CM. puc. 8.2.

I'IpM CJINWKOM HM3KOM pacxofe Tensio, eblgensae-
MoOe 3ieKTpoaBuUraTesieMm HacoCa, MOXeT npmee-
CTN K UCNapeHnto YacTn XnagareHTta n, Kak cneg-
CTBUE, K CYXOMY XOa4y nnn KaButaumnm Hacoca.

Mpw cnuwKom 60nbLIOM Pacxoae, XapakTepucTu-
Ka Hacoca yXyALaeTca HaCTOMbKO, UTO BeIMYMHa
pacrnonaraeMoro NojoXM1TENbHOrO Hanopa Ha Bca-
CblBaloLLeM NaTpybKe CTaHOBUTCA CJIMLIKOM He3Ha-
YnTENbHOW, YTOObI NPefOTBPATUTL KaBUTaLMIO.

CnepoBaTefibHO, CUCTEMA JOSKHA ObITb CMPOEKTY-
|poBaHa Taknm o6pa3om, utobbl obecneumsaTtb
noaaepKaHue nogayn Hacoca xnafareHTa B npe-
fenax paboyero gnanasoHa.

Puc. 8.2

Tunoeaas HaNOPHO-PacxooHas
Xdapakmepucmuka Hacoca

A
H Hq

Danfoss
Tapp_0108_02
10-2012

NPSH

\

A 4

[JlonycTumbli pabounii AuanasoH

1
] pacxopa xnaparexHTa
[}

Qmij

A\

A

i
o
3
S
X

Hacocbl oueHb YyBCTBUTENbHbI K KaButaumn. [ina
npefoTBpaLleHA KaBUTaLmy Heobxoanmo obec-
neunTb JOCTATOUHbIV pacrnoiaraembliil MONOXKUTENb-
HbI HAaNopP »KMAKOCTI Ha BCacbiBaHUM Hacoca. C
3TOW Leiblo B OTAeNnTeNe XXMAKOCTN YCTaHaBAn-
BaeTCA pefie H13Koro ypoBHaA xumpakoctn AKS 38.

OpfHaKo, Aaxke Npwv NoAAEPXKaHNM YPOBHS KMLKO-
CTV B OTAENUTENE KNLKOCTU BbilLe MUHUMaNbHO
[OMYCTMMOW OTMETKI MPW MOMOLLY YCTaHOB/EH-
HOTO B HEM pesie HU3KOTO YPOBHA XNAKOCTH, BO3-
HUKHOBEHME KaBUTaLMN BCE e BO3MOXHO.

Hanpvmep, HenpaBuibHas paboTta ncnaputenen
MOET MPMBECTU K MOBbILLEHHOMY Pacxofy Haco-
Ca, MOXET OTKa3aTb peJie HU3KOrO YPOBHS XIMAKOC-
TV, MOXET 3aCOPUTLCA GUIBTP Nepes HaCOCOM 1

T. 4.

Bce 3T0 MOXKeT NpuBeCTM K BO3HUKHOBEHUIO KaBW-
Tauuu. MoaTomy, Npu NafeHnn pa3HoOCTY AaBleHNI
Ha Hacoce HiKe 3HayeHus H,, CooTBeTCTBYIOLLEro
MaKkcmmanbHomy pacxogy Qmax (prc. 8.2), B uenax
3aLMTbl HACOC HEOOXOAVMO OTKIIOUUTD.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 8.1.1:

3awuma Hacoca npu nomowu
pese pazHocmu 0assieHul

RT 260A

= [JApPOXNAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHna
Mungknin xnapareHt
HW3KOro JaBfeHun

® 3anopHbIi KnanaH

@) Ounbtp

@ pene pa3HOCTU AaBNEHWNI
@ O6paTHbIN KnanaH

@ 3anopHbI KnanaH

@ 3anopHbI KNanaH

@ Ounbtp

Pene pa3sHocTu gasnexHnin
® O6paTHbI KnanaH
3anopHbI KnanaH

Danfoss
Tapp_0109_02 /
10-2012
B nuHuio AKS 4100/ B‘
BCaCblBaHUA SVA  4100U SVA
Komrpeccopa ncnaputens
%ﬁ Y
SVA M3 pecnBepa
fle—y
AKS 38
LLG OTﬂeJ’IVITEJ'Ib KNOKoCTn
AKS 38
e g’ﬂ%J vg SVA
@ sva
q% REG
€= ® sva Qg\%’“
SVA @ @ FIA é @
FIA
U%SVA N
® o & O
RT 260A @ LUMOHHBIA  QDV RT 260A
Hacoc
BSV
@ NRVA T
illi I - T GO SVA
BSV =1 T g Nrva
H@D ®sva K uncnaputenio

Pene pa3HocTy faBneHnii NCNonb3yoTcA AnA 3a-
WMTbI OT CIMLLKOM Masioro nepenaga AaBneHuin.
Pene RT 260A ® 1 ® nocTaBnatoTca 6e3 pene 3a-
LOEPXKKM BPeMeHU; OHU cpabaTbiBatoT, Kak TONbKO
pa3HOCTb AaBNEHNIA Ha HACOCe MafaeT HIKe 3afaH-
HOW HaCTPOWKK pene.

Ounbtpbl FIA @ n @, npegycmaTtpriBaemble Ha
HacocHoM TpybonpoBoge, NpefjHa3HayeHbl AN
OUMCTKM XNafareHTa oT 3arPA3HEHNIA 1 3aLmnTbl
aBTOMATMNYECKNX PETYNIMPYIOLWMX KIanaHoB 1
HaCOCOB OT NOBPEXAEHWA, 33COPEHNA U N3HOCA.
®OunbTpbl MOTYT BbITh YCTAaHOBINEHDI NGO Ha NMMHWN
BCaCbIBaHWA, MM6O Ha HaMOPHON IMHWK Hacoca.

OunbTp, yCTaHaBNMBaeMbl Ha IMHUN BCACbIBaHWsA
HaCcoCa, B NepByto ouepeab 3alUMLLaeT HacoC OT 3ar-

pA3HeHNA. Takas 3almTa MMeeT 0cobeHHO 6ornbLLoe
3HayeHwue AnA NepBOHaYabHOM OUNCTKM XafareH-
Ta OT 3arpsA3HEHMI NP NMYCKO-HaNnafouHbIX paboTax.

Tak Kak nageHne AaBlieHNA MOXET NPpnBeCTU K Ka-
BUTaUMN, peKomeHAyeTcA yCTaHaBIBaTb d)I/IJ'Ib-

TPYIOLMIA SNIEMEHT C pa3mepom aYenkin 500 MKM.
OunbTpbl 6oNee TOHKOM OUNCTKM MOXKHO MCMOSb-
30BaTb NPW YNCTKE KOHTYPa, O4HAKO B 3TOM Cllyyae
npv NPoeKTNPOoBaHMKN TPy6oNpoBoOB creayeT
yumTbiBaTb NoTepu AasneHus. [1o ncreyeHmmn
YCTaHOBJIEHHOMO MPOMEXYTKa BpeMeHU GpunbTpy-
IOLLMIA 31eMeHT HeO6XOANMO 3aMEHUTD.

Mpwn ycTtaHoBKe unbTpa Ha HANOPHON NNHUN
baKTop NageHns faBNeHNA He Tak KPUTUYEH U B
3TOM CJTyYae MOXHO UCMOMNb30BaTb GUILTPYIOLLMI
3N1EMEHT C pa3mepom Avyenkn 150 — 200 MKMm.
BaxHO OTMeTUTb, UTO B 3TOM Cllyyae MOCTOPOHHUE
YacCTMLbl MOTYT NOMAaCTb B HACOC A0 TOTO, Kak OHU
6ynyT yaaneHbl U3 CUCTEMbI.

O6patHble knanaHbl NRVA @ n @ yctaHaBnvBaloT-
CA Ha HaNOPHOW JINHUN HACOCOB ANA 3aLYUTbI OT
06paTHOro NOTOKa (JaBneHKs) Npu HepaboTatoLem
Hacoce. [1nA 3TON Lenn MOXXHO Tak»Ke NCnonb30-
BaTb 06paTHbIV 3aMopHbIN KnanaH SCA (BMecTo
knanaHoB NRVA 1 SVA MO»KHO ncnonb3oBaTb Kna-
naH SCA, cm. npumep 8.1.2).

TexHuyeckue Pene pasHoctu gasnenuin RT 260A/252A/265A/260AL
Xapakmepucmuku XnaoazeHmol Bce dpTopcopepxaLyme xnagareHTol 1 R717(ammmak)
CmeneHb 3auwumesl Kopnyca IP 66/54

He Bce knanaHbl MOKa3aHbl Ha CXeMax. Temnepamypa okpyxatowezo 603dyxa [°C] | OT 50 g0 70

CxeMbl He AOMKHbI UCMOMNb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM Auanasor pezynuposarus [*C] O10.1 8011

AOKyMeHTaumn. MakcumaneHoe paboyee dasneHue [6ap] | 22/42
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8.2
PerynupoBaHue pacxopa
Hacoca nepenyckom

lpumep 8.2.1:
Pe2ynuposaHue pacxoda
Hacoca nepenyckom

¢ nomowbto knanaHa OFV

=== [JapOXKUOKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HM3KOro JaBneHusa
Mupknin xnagareHt
HM3KOro JaBneHusA

® MepenyckHown knanaH
3anopHbI KnanaH

® MNepenyckHon kKnanaH
3anopHbI KnanaH

@ BHyTpeHHWIN NnpegoxpaHu-
TeNbHbIV KnanaH

@ BHyTpeHHWIN npefoxpaHu-
TeNbHbIV KnanaH

TexHuYeckue
Xapakmepucmuku

He Bce KnanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

Haunbonee pacnpocTpaHeHHbI cnocob obecneve-
HUA pacxoaa yepes HacoC Bbllle MUHUMANBHO 0-

nycTumoro 3HayeHnA (Quin, CM. pUC. 8.2) 3aKntoya-
eTcA B OpraHy3aumy nepenyckHom IMHUN Hacoca.

[lna nepenyckHON IMHNM MOXKHO 1CMONb30BaTh
perynupytownin knanaH Tuna REG, nepenyckHonm

knanaH Tuna OFV c ynpasneHvnem no nepenagy
[aBNneHna unn poccenibHoe perynupoBaHue.

[laxke Npu NpeKpaLleHn noaaum XngKoro xnaga-
reHTa KO BCeM UCMapuTenamM CUCTEMbI NMepenycK-
Has NHUA 6yaeT obecneymBaTb MYHUMANbHBIN
pacxop Hacoca.

Danfoss
Tapp_0110_02
10-2012

B nuHwuio
BCACbIBaHMWA
Komnpeccopa

AKS 4100/4100U

ncnaputensa

SN

b

<

M3 pecuBepa

LLG

AKS 38%
OTgenuTenb XXNUaKoCTh

AKS 38

Z

RT 260A

® Bsv

KNz

—

SVA
O

SVA ® oFv
@ BSi73
1 @ svA
FIA Y
m% o \\Qg FIA
g RT 260A
Linpkyna- @
UMOHHbIN  QDV
HacocC

SCA

SCA
K ncnaputento

MNepenyckHaa NMHWA C NepenyCcKHbIM KnanaHom
OFV npepycmaTtpuBaeTca Ans KaxKaoro Hacoca.
BHyTpeHHWI NnpefgoxpaHnTeNbHbIN KnanaH BSV
npefHasHayeH ans cbpoca AaBneHns B cyiyyae

€ro rnoBsbilleHnsA. Hanprmep, npy 3akpbITm 3anop-
HbIX KJlanaHOB, BO3MOXKEH Harpes »M1AKoro xsiaaa-
reHTa, 3anepToro B TPy60NpPOBOAAX, C yBENMYEHN-

eM iaBneHna Jo Ype3MepPHOro 3HaUYeHus.

MepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnadazeHmeo! Bce o6LenprHATbIE Heroptoune xnafareHTsl, Bkaoyas R717(ammuak)
Temnepamypa koHmposnupyemol cpedsi [°C] | OT -50 go 150

MakcumanesHoe pabouee dasneHue [6ap] 40

MpucoeduHumenvHeil pazmep DN [mMm] 20/25

Omkpblgatowuli nepenad dasneHus [6ap] Ot2p08

MpefoxpaHuTenbHbIii KnanaH BSV (He 3aBMcALWMI OT NPOTUBOAABEHMSA)

Mamepuan

Kopnyc: cneyunanbHasa CcTaNb, aTTeCToBaHHaA AnAa pa6o‘rb| npwv HU3KNX Temnepartypax

XnadazeHmel

R717, R744 TO®Y, TX®Y n apyrue xnagareHTbl(B 3aBUCMOCTI OT COBMECTUMOCTM C
MaTtepuanamu ynnoTHeHui)

Temnepamypa koHmposnupyemou cpedei [°C]

Mpu paboTe B kKauecTBe BHELLHErO NPeAOXPaHNTENbHOrO KnanaHa: ot =30 go 100
Mpu paboTe B kKauecTBe NUNOTHOIO KnanaHa Ans knanaHa POV: ot -50 go 100

JasneHue cpabameiearus [6ap]

OT10 go 25

nowade npoxodHozo ceyeHus [MM?]

50
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

8.3 [lnAa HeKoTOpbIX CMCTEM OXNaXKAEHNA C HAacoCHOM  MpumeHeHue cepBonprBoaHOro knanaHa ICS n
PerynnpoBaHune nepenaga nopayen xnagareHTa oyeHb 60NbLLOE 3HaUYeHne nunoTHoro knanaHa CVPP obecneurBaeT BO3MOX-
AaBneHui Ha Hacoce nmeeT obecneyeHne NOCTOAHHOIO Nepenajga AaB-  HOCTb MoAAepPXaHWs NOCTOAHHOTO Nepenajaa Aas-
NEHVA Ha Heperynnpyemom ApoCcesibHOM Kfana-  JIeHWA Ha Hacoce U1, cnefjoBaTeNbHO, MOCTOAHHOTO
He, yCTaHOBJIEHHOM Mepej ncnapuTenem. nepenaga AaB/ieHNA Ha 4POCCeNbHOM KnanaHe.
lpumep 8.3.1:

Danfoss &
PeeynupoeaHue nepenaaa Tapp_0111_02

0as/ieHUA Ha Hacoce npu 10-2012 "’//’

nomouwu knanavos ICS u CVPP B nuHuio AKS 4100/ B‘ <

BCacbIBaHWA SVA 4100U W3 ncnapurens
Komnpeccopa SVA

% y SVA W3 pecnsepa

i SVA
fo—
AKS 38
LLG OTpenuTenb XnakocTtn
AKS 38
CvPP

SVA
SVA
@ FIA n% @ FIA
== [JapPOXKNAKOCTHAA CMECH
e erere §0 [
A @Lll/lpKyﬂﬂ-

L pa— EE'.?‘;:/»J E SVA @ svA
SVA i 4 ;%s é%
=[]

Mnagknn xnagareHT unoHHbIn QDV BSV
HW3KOro JaBfieHuA Hacoc
NRVA NRVA

@ 3anopHbI KnanaH

H@D]IED

BSV
@ Perynatop pasHocTi SVA K ucnapurenio
faBfieHnin U;ED
@ 3anopHbI KnanaH
TexHuy4eckue CepBonprBOAHbIK KnanaH Tuna ICS ¢ NUAOTHbIM yrpaBneHrem
Xapakmepucmuku Mamepuan Kopnyc: H3KoTemMnepaTypHas CTanb
XnadazeHmol Bce obuenpurHATbie xnagareHTbl, BKAovaa R717(ammuak) n R744(C0O,)

Temnepamypa koHmponupyemoti cpedel [°C] | OT -60 fo 120

MaxkcumansHoe paboyee 0asneHue [6ap] 52

MpucoeduHumernbHeil pazmep DN [mMm] OT120 a0 150

MunoTHbIN KnanaH nepenaaa aasneHunn CVPP

XnaoazeHmol Bce obLuenpuHATbIe Heroproumne xnafgareHTbl, BKoyas R717(aMmmuak)

Temnepamypa koHmponupyemoti cpedsl [°C] | OT =50 go 120

MakcumanvHoe paboyee dasneHue [6ap] CVPP (LP): 17
CVPP (HP): go 40
JuanasoH pezynupogarus [6ap] CVPP (LP):oT0O o 7
CVPP (HP): o1 0 go 22
MponyckHas cnocobHocms K, [M*/4] 0.4

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

82 DKRCI.PA.000.C4.02 / 520H1623 © Danfoss A/S (AC-SMC/MWA), 2013-09



Darifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

8.4
BbiBOADI

PerynupoBaHue

MpnmeHeHne

Mpenmywecrea

HepocTtatkn

3awmTa Hacoca npun nomoun pene pasHocTn [asneHnn

3alymMTa Hacoca Npr NOMOLLM
pene pa3HoOCTX JaBeHN
RT 260A.

Otpenutens XnaKocT

P OO

Bce cnctembl ¢ HacocHoM
nopavemn xnagareHTa.

TexHnYeckn NpocTon n
3ddeKTUBHDBIN CNOCO6
3alLMTbl HACOCA OT MasIoro
nepenaaa AaBneHni
(oTHOCUTENBHO
MaKC/ManbHOro pacxopa).

He npumeHum gna roptoumnx
X/afareHToB.

QOunbTp 1 06paTHDLIN KNanaH

Ounbtp FIA 1 06paTHbIN
knanaH NRVA Ha nuHun
Hacoca.

OTgenuTens XnakocTn

5 C
GO
7 7

Bce cnctembl ¢ HacocHom
nogayemn xnajaareHTa.

TexHWUYecKy NPoCToi 1

3¢ PeKTUBHDIV CNOcob
3alUMTbl Hacoca oT 06paTHO-
rO MOTOKa 1 3arps3HeHNs.

3acopeHue dunbTpa Ha
JIMHUN BCACbIBaHMA MOXET
NPVBECTMN K KaBUTaL K.
YcTaHOBKa ¢unbTpa Ha
HaMopHOW NNHUN

He 3aLyuLiaeT Hacoc oT
ronagaHysa NOCTOPOHHNX
yacTuu.

Perymnposamne pacxopga

HacocCa nepenyckom

PerynupoBaHue pacxopa
Hacoca nepenyckom npu
nomouu knanaHa REG n
3alLMTa Hacoca Npv NOMOoLLM
npeaoxpaHnTENbHOro
KnanaHa BSV.

OTgenuTens XnakocTi

&@@%“ﬁ

Bce cnctembl ¢ HacocHoM
nogavemn xnajaareHTa.

TexHnuecKkun npocTon,

3O bEKTUBHDBIV 1 HaJEXHbIN
cnoco6 obecnevyeHnss MUHU-
MasibHOro pacxofja Hacoca.
MpenoxpaHuTenbHbIV KnanaH
obecneurBaeT 3pPeKTBHYIO
3aLWTy OT NPeBbILEeHNs
LaBneHus.

TepﬂeTCﬂ 4aCTb MOLWHOCTA
Hacoca.

Perymnposamne nepenapg

a flaBNIeHNIN Ha Hacoce

PerynupoBaHue nepenaaa
[aBfieHMA Ha Hacoce nNpu
nomoLlm KnanaHos ICS n
CVPP.

Otaenutent Xuakoctn

OO

MprimeHseTca ana Bcex cuc-
TEeM C HaCOCHOV nopayen
XnafiareHta, TpebyroLmx
Hanuunsa NOCTOAHHOTO nepe-
nafa AaBneHus Ha perynu-
pytoLMX KnanaHax nepes
ncnapuTensimu.

ObecneunBaeT NOCTOSAHHBI
nepenag LaBfieHys 1
KPaTHOCTb UMPKYALMUM Ans
ncnaputenen.

TepﬂeTCﬂ 4aCTb MOLWHOCTN
Hacoca.

8.5

CnpaBquan AOKYMeHTayunsa

CnpasoyHas 0oKymeHmayus

8 asIhasuMHOM NOpsOKe
yKkasaHa Ha cmp. 149

TexHuy4eckoe onucaHue / Pykosodcmeo NHcmpykyuu
Tun [okymeHT Tun JlokymeHT Tun [lokymeHT Tun [lokymeHT
BSV PD.ICO.A NRVA RD.6H.A BSV PLICO.A NRVA RL6H.B
CVPP PD.HNO.A REG PD.KM1.A CVPP PLLHNO.C REG PLKM1.A
FIA PD.FM1.A RT 260A | PD.CBO.A FIA PLFN1.A RT 260A RL.5B.B
ICS PD.HS0.A SVA PDKD1.A ICS 25-65 PL.HS0.A SVA PLKD1.A
ICS 100-150 | PL.HSO.B

AKTyanbHble BepCUM TEXHUYECKNX OMUCAHWIA Y MIHCTPYKLWIA JOCTYMHbI Ha caiTe KomnaHum JaHdocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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9. Mpouee o6opynoBaHne

9.1

OunbTpbl-ocyWwInTeny gns
cncTem Ha propcogepKaLmnx
XnapareHTax

BrnonHe NOHATHO, UTO B CCTEMAX OXNTAXKAEHUS,
paboTatownx Ha GpTopCcoaepKalLMX XnagareHTax,
NPUCYTCTBYIOT BOAA, KNCNOTbI 1 3arpA3HAoLWme
yacTubl. Bofa MoXeT nonafate B cMcTemy npu
BbIMOSIHEHUM MOHTaXKHbIX PaboT, PaboT Mo TEXHU-
UeckoMy 0BCYKIBaHWIO, B pe3ynbTaTe yTeuek U T.4.

KncnoTbl 06pasytotcs B pesysnbTaTe pasfioxkeHus
XrafjareHTa v macsna.

3arpssHsaoLMe YacTmLbl 06pasytoTca Npu narke,
CBapKe, XUMYeCK/X B3aUMOAENCTBMAX Xnaja-
reHTa u macna u 1.a.

HeBO3MOXHOCTb 06eCcneunTb COAEPKaHMe KNCTOT,
Bflaryi 1 TBEPAbIX YacTuUL, B AOMYCTUMbIX Npeaenax
MPUBOANT K CYLLLECTBEHHOMY COKPALLEHNIO CPOKa
CNYXObl CUCTEMbI OXNAXKAEHNA 1 AAXKe K Nepexo-
ry Komnpeccopa.

Cnuwkom 6onblioe copepKaHue Bnarv B cucte-
Max, paboTaloLuUx Npy TemnepaTypax KUneHms
Huxe 0°C, MOXKeT NPUBECTUN K 06pa3oBaHMI0 Kpu-
CTannoB nbfa, KoTopble MOryT 3a610KMpoBaTh
perynupytoLye KnanaHbl, CONeHONHbIE KNanaHbl,
bunbTpbl 1 T.4. TBepAble YacTMLbl yBENNUYNBAIOT
N3HOC KOMMpeccopa 1 KNnanaHoB, a Takke MoryT
NPUBECTU K 3aCOPEHMIO ITEMEHTOB CUCTEMbI. B
YCNOBUAX OTCYTCTBUA BOAbI KMCNOTbI He Bbi3blBa-
10T Koppo3un. OfHaKo BOAHbIE PacTBOPbI KMCIOT
MOTYT MPUBECTU K KOPPO3uy TpybonpoBOAoB U
06pa30BaHNI0 OKUCHbBIX OTIOXKEHUI HA FOPAYNX
HeCcyLUMX MOBEPXHOCTAX KOMNpeccopa.

OKMCHble OTNOXEHNA 06Pa3yoTCA Ha HeCyLMX
ropAYMX NoBePXHOCTAX, BK/IIOYaA NOBEPXHOCTA
MaC/IAIHOIO HaCcoCa, KOJIeHYaToro Bana, LaTyHoB,
MOPLUHEBbIX KOMeLl, A3bIYKOB BCACbIBAIOLMX U

HarHeTaTesIbHbIX K/TanaHoB U T.[. DTU OT/IOXKEHUS
NPVBOAAT K yBENNYEHNIO TeMNepaTypbl NOALINM-
HUKOB 13-3a YMEHbLUEHUA MPOXOLHOIO CeYeHUs

KaHanoB CMa3Ku No Mepe yBeNnyYeHUs TONWUHbI
C10A OT/IOXKEHWI.

OxnaxxpgeHvie NOALVMHUKOB YXYALIAETCA B Pe3ysib-
TaTe yMeHbLIEHNSA LUPKYIALMIU Macia No KaHanam
CMa3Ky MNOALIMMHMKOB. TO NPUBOAUT K BCe 60sb-
Lemy yBeIM4YeHIo TeMrnepaTtypbl 371eMEHTOB
ob6opyaoBaHus. KnanaHHble JOCKM CTaHOBATCA
HerepMeTUYHBIMU 1 YTEUKM MPUBOLAT K NepPerpeBy
napa Ha Bbixofe 13 komnpeccopa. Mo mepe yBe-
nnuyeHns npobniemM 0TKas KOMMPeccopa CTaHOBUT-
CA HeN306eXXHbIM.

OunbTpbl-oCyWINTENN NPefHa3HaYeHbl 4N npe-
[OTBpPALLEeHNA BO3HNKHOBEHNA BCEX BbllLEyKa3aH-
HbIX Mpo6nem. OHY BbINONHAT ABe GyHKUMN:
byHKUMIo ocyleHna 1 dyHKLMio GunbTpauun.

(DyHKLlI/IFl OCYyLUEHUNA 3aKJTI04YaeTCA B obecrneyeHunn
3alnTbl XUMHUYeCKUMU cpeacTeamum nytem norno-
LweHnA BoAbl N KNCIIOT. Ll,enbro OocyLlieHnA ABNAETCA
npeaoTBpalleHne Koppo3nm MmeTanimvyecknx no-
BerHOCTeIh, Pa3noXxeHnAa Mmacna n XnagareHta n
nepexoros B anemMeHTax BJ'IeKTpO,D,BI/II'aTeJ'IeVI.

OunbTpylowwan GyHKLUMA 3aKoyaeTca B obecne-
UeHUN MeXaHNYEeCKO 3aLLWTbl CUCTEMbI MyTeM
YNaBnviBaHWA TBEPAbIX YaCTULL U Pa3NYHbIX
BK/tOYeHNN. OunbTpauma xnagareHTa MUHUMU-
3VIPYyeT N3HOC KOMMPeCcopa, 3aLMLLaeT ero oT ro-
BPEXAEHN 1 CYLLeCTBBEHHO YBENNYMBAET CPOK
€ero cyxobl.
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lpumep 9.1.1:
Gunempei-ocywumenu 018
cucmem Ha gpmopcodepxauyux
XxnaoazeHmax

=== [lapo06pa3sHbIN XnagareHT
BbICOKOIO AAaBNieHns
Mnpokui xnagareHt
BbICOKOIO AiaBneHuns

= [JAapOXKMKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

== Macno

® OunbTp-ocylnTenb
@) OunbTp-ocylnTenb
® OunbTp-ocywmnTenb
@ 3anopHbIi KnanaH
® 3anopHbI KnanaH
@ 3anopHbIA KnanaH
@ CmoTpoBOE CTeKsI0
CMoTpOBOe CTEKNO
@ CMOTpOBOeE CTeKN0
3anopHbI KnanaH
@ 3anopHbI KnanaH
@ 3anopHbIA KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Komnpeccop

Y

KoHpeHcaTop

Pecusep
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. D o o EIBSNV
anfoss Tl DCR
gz ® ®
SVA  SGRI

B cuctemax, paboTatowmx Ha dpTopcogepKalLmx
XnapareHTax, punbTPbI-OCYLLINTENM, KaK NPaBuUno,
YCTaHaBNNBAOTCA Ha XKUAKOCTHOW NUHUN nepes
pacwmpuTenbHbIM KnanaHom. Ha 3Ton nnHum yepes
dunbTp-oCyLwnTENb MPOXOANT XKUAKOCTb B YACTOM
BuAe (B OTAMYME OT NAPOXKUOKOCTHOM CMecy nocne
paclIMpUTENbHOIO KnanaHa).

MapeHue faBneHns Ha GUNbTpe-oCyLIUTENe Xng-
KOCTHOW NIVHWN ABMIAIETCA HE3HAUYNTESIbHBIM U He
OKa3bIBaET CyLYECTBEHHOTO BINAHWSA Ha NPOW3BO-
AUTENbHOCTb CMCTEMBbI. YCTaHOBKa unbTpa-ocy-
LWINTENs Tak»Ke CrnocobCTByeT NPeaoTBPaLLEHNIIO
06pa30BaHVA KPUCTANOB fibAa B PaclumpuTesib-
HOM KnanaHe.

lMpor3BOAUTENBHOCTN OAHOTO GUALTPA-OCYLLNTENS,
KaK Npasuio, HeLOCTaTOUHO AJ1A obecrneyeHuns
noTPe6HOCTY B OCYLLEHU BCEW MPOMbILLIEHHON
CHCTEMbI OXNTAXKAEHUA, MO3TOMY MOXHO Npeay-
CMaTpMBaTh NapaniesbHylo yCTaHOBKY HECKONbKMX
dunbTpOB.

Ounbtpbl-ocywmntenn Tuna DCR npepctaBnaioT
o601 GUNbTPbI CO CMEHHBIMU TBEPABIMM CepheY-
HVKamu. imeeTcs Tpuy TMNa TBePAbIX CEPAEYHUNKOB:
DM, DC n DA.

m DM - 1Bepabii ceppeyHmk, Ha 100% cocToAwmmn

13 MaTepuiarna Trna «<MoJIeKyIsipHOE CUTO,
npurogeH ana NPY xnapareHtos n CO,;

m DC-TtBeppbi cepaeyHuk, Ha 80% cocToawmi
13 MaTepuasna Tvmna «<MoneKyfiapHoe CUTO» U Ha
20% 13 aKTVBMPOBAHHOIO aJIIOMUHMS, NMPUTo-
feH ana XOY n IXQY xnagareHToB, COBMECTUM
c FQY xnapareHTamu;

m DA - 1BepabIi cepaeyHuk, Ha 30% cocToAawmi
13 MaTepuana Tvna «<MoneKynapHoe CUTo» 1 Ha
70% 13 akTBUPOBAHHOMO asIlOMUHNA, NPUTO-
[€H ONs OUNCTKM XNagareHTa npu nepexore
3MeKTpoABUraTeNaA KOMMNpeccopa 1 COBMECTUM
c XOY, TXDY n DY xnapareHTamu.

Kpome BbliLeyKasaHHbIX CTaHAAPTHbIX TBEPAbIX
cepaeyHMKoB KoMnaHua [laHpocc Takxe obe-
CrneymnBaeT NOCTaBKy TBEPAbIX CEPAEYHNKOB MO
cneuvanbHoMy 3aka3sy. Komnanua JaHdocc Takxe
NPOV3BOANT GUNBTPbI-OCYLLUNTENIN C HECMEHHbIMM
TBEpAbIMY cepfeyHnKamu. bonee nogpobHyto
MHGOPMALIMIO MOXHO MONYYUTb B KaTasiore npo-
AyKUMU UNK B OTAENE NPoAax MecTHOro npeacTa-
BUTeNbCTBa KoMnaHum [laHdocc.

[lns KOHTpONs cofepaHus Bnaru 3a GunbTpom-
oCyLlIMTeNeM yCTaHaB/MBAETCA CMOTPOBOE CTEKIIO
SGRI ¢ nHgukaTopom ans FIXOY n XOY xnagareHToB.
Takke obecneymBaeTcsa NOCTaBKa CMOTPOBBIX CTe-
KO C HAMKaTopamMu ANns ApYrviX TUMOB X/afareH-
ToB. bonee nogpobHas nHbopmaLms npeacTas-
JIeHa B KaTasiore npofyKuuy komnanum JaHdocc.

Ounbrp-ocywntens DCR

XnadazeHmeol XOY, oY, TX®Y, R744
Mamepuan Kopnyc: ctanb
MakcumanvHoe paboyee dasnerue [6ap] | HP: 46

JuanazoH paboyux memnepamyp [°C] OT1-40p070
TeepObie cepOeyHUKU DM/DC/DA
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9.2

YpaneHue Bogbl 13
aMMMaYHbIX CUCTEM
oxnaxpgeHusa

Mo cpaBHeHMIO C ccTeMamu, paboTaloLWyMM Ha
dTOopcopepKaLmx xnagareHtax n CO,, npobnema
yAaneHns BoAbl M3 aMMUaYHbIX CUCTEM HOCUT
COBEpLUEHHO 0COObIN XapaKkTep. AMMUAK 1 Boga
VIMEIOT CXOXKYI0 MOJIEKYNIAPHYIO CTPYKTYPY, MO-
nekynbl 060UX BeLlecTB HebonbLUVE MO pa3Mepy
1 NMOJISIPU30BaHbI, YTO AeNaeT U BOZy Y aMMUAK
MOJIHOCTbIO PAaCTBOPUMbIMY BELLLECTBAMU.

BBuay Takoro cxofcTBa MOJEKYISIPHOIO CTPOEHNS
aMmuaka 1 Bofbl 3GpdeKTUBHbIX GUNBTPOB-OCYLLIN-
Tenen 418 aMmMmaka He cylecTsyert. Bonee Toro, B
CBAA3U C BbICOKOW PAaCTBOPMMOCTbIO BOAbI B aMMU-
aKe n3BneyeHne CBO6OAHON BOAbI 13 pacTBopa
npeacTaBnaseT 60MbLUyI0 TPYAHOCT.

Bopa 1 ammmak cocyLlecTByIOT 1 BeflyT ceba Kak
CBOEro pofja 3e0TPOMHbIN XNaAareHT, y KOToporo
3aBMCUMOCTb AaBJIEHVA HACbILLEeHNA OT Temnepa-
Typbl (P-T) yKe He Takas, Kak y 6e3BofHOro
aMMmaKa.

MpnyYrHbI, MO KOTOPLIM aMMUaYHbIe CUCTEMDI
penKo ABNATCA CUCTEMAMU C HENOCPEACTBEHHbBIM
KUMNeHreM, cnepytoLlme: C OfHOW CTOPOHbI, Npu
Hannumy Bofabl aMMraK TPYAHO NOAAAeTcA MNOSIHO-
My UCMAPEHMIO, YTO MOXKET NPUBECTM K M'MAPaBIu-
yeckomy yaapy. C Apyroi CTOpOHbI, Kak MOXHO
obecneunTb Hapnexalee GyHKLMOHMPOBaH e
TEPMOPETYNMPYIOLLEro PaclUMPUTENIbHOTO KNana-
Ha B YCJI0BUAX M3MEHEHWS 3aBUCMOCTM JaBeHUs
HacblLeHHNA oT Temnepatypbl (P-T)?

CucTeMbl C HACOCHOW Nofdayen XafareHTa OUeHb
XOPOLIO peLatT Npobriemy NOTEHLMANbHOIO Ha-
HeceHus yuiepba Komnpeccopam Bogoi. Hanvumve
TOJIbKO Mapa B IMHMM BCacbiBaHUA NpefoTBpalla-
€T BepOATHOCTb rMapaBanyeckoro yaapa, a BBugy
He3HaUnTeNbHOro ColepKaHMA BOAbI B XULKOM
X/naflareHTe, BoJa B napax xnafareHta 6yaer npak-
TUYEeCKUN OTCYTCTBOBATb (ee cofiepaHue bygeT
COCTaBNIATb MEHee peKoOMeHAYEMOro MakcMmalsib-
HO JOMyCTUMOro 3HauveHuaA B 0,3%), uTo No3Bons-
eT 30 PEKTUBHO NpefoTBPaTUTb 3arpsA3HeHne
macna BoJion.

HapAagy c Tem, UTo CMCTEMbI C HACOCHON Nofaven
XnajareHTa NoMoratoT 136exaTb NoBpeXKaeHNs
KOMIMPECCOPOB, OHU He 06ecneunBaloT peLleHre
Apyrux npobnem, CBA3aHHbIX C HaNMUeM BOAbI B
cucteme:

m CHMXeHMne xonoaunbHoro KoapduuumeHra
Mpw Hannume BoAbI B XIaAareHTe 3aBNUCMMOCTb
P-T Ha nMHWK HacblWeHNa GyaeT oTInYaTbCA
OT TaKoW 3aBMCUMOCTI AN YNCTOrO aMMUMaKa.
OT0 Bblpa)kaeTca B TOM, UTO XnafareHT npu AaH-
HOM AaBneHun ByaeT KuneTb nNpu 6onee BbICO-
Kol Temnepatype. OTo NpuBeAET K YMeHbLue-
HUIO XONOLOMNPOV3BOANTENIBHOCTY CUCTEMBI U
YBENIMYEHWIO SHepronoTpebneHus.

m Kopposusa
MNpu Hannumn BOAbI aMMMaK CTaHOBMTCA arpec-
CUBHbIM BeLLEeCTBOM, CNOCOOCTBYOLMM Pa3Bu-
TUIO KOPPO3UK B TPYOONpOBOAAX, KnanaHax,
cocygax n T.a.

m [po6nembl c KOMNpeccopom
MNonagaHvie Boabl B KOMNPECCOP, HAaNpumep,
no NpUYMHe HeapPeKTUBHOMN PaboTbl OTAENN-
Tens XKUAKOCTU NPUBOAUT K 3arpPsi3HEHMIO Mac-
na 1 pa3BUTHIO KOPPO3UK.

Takvim 06pasom, Ana nofgaepKaHna 3GPeKTVBHOMN
1 6e30TKa3Hol PaboTbl CUCTEMbI peKOMeHAYeTCA
perynapHo npoBoAnTb MeEPONPUATAA Mo 06Hapy-
XKeHVI0 BOAbl 11 ee yaneHnto N3 CUCTeMbl Npn
NpeBbILIEHNN MaKCMabHO AOMYCTUMOrO YPOBHS.

B OCHOBHOM, 1CMOMNb3YIOTCA TPU HUXKEYKa3aHHbIX
cnoco6a 60pbbbI € 3arpAHEHNEM CUCTEMbI BOAOW:

m 3ameHa xJlagareHTa
OTOT cNocob NoaxoauT ANa CUCTEM C He6OSb-
UMM KONMYECTBOM 3arpaBfiAeMoro XagareHTa
(HanpyMep, BOJOOXAANTENN C MIACTUHYATBIMY
ucnaputenamu) 1 Tpebyet cobnogeHna Tpebo-
BaHWIN MeCTHOIO 3aKOHOAATE/bCTRA.

m [Mpopayska oTaenbHbIX MCNapuTeneil
3TOT CNOCO6 NPYMEHUM A1 HEKOTOPbIX CaMOo-
TeYHbIX crcTem 6e3 OTTaliKy FOPAYVIM ra3oMm.
B Takmx crctemax npu ncnapeHny ammmaka
BOJla OCTAeTCA B XMUAKOM COCTOAHMMN U CKanan-
BaeTCA B MCMapuTensx.

m [MpumeHeHne pektudpukatopa
DNs BbieneHna BoAbl U3 aMMuaka
YacTb 3arpA3HEeHHOro BO4OM aMMMaKa c/iMBa-
€TCs B peKTuduKaTop, rae npu HarpeBaHnm
aMMMaK UCNapAeTca, a Bofa C/IMBAeTCA B fpe-
HaX. 9TO eIUHCTBEHHBIN CMocob yaaneHns Boapl
13 CUCTEM C HACOCHON Nnodayen xiagareHTa.

Bonee nonpo6Hasa nHdopmaLms no Bonpocam
3arpsA3HeHns BOLOW 1 yAaneHnsi BOfbl N3 aMMU-
aUHbIX CUCTEM OXNaXKAEHNA U3N0XKeHa B NHOOP-
MaLoHHoM 6tonneTeHe IIAR No108.

CnepyeT OTMETUTb, UTO CIINLLIKOM HU3KOe cofep-
XKaHue BOAbl UMEET 1 OTPULIATENbHYIO CTOPOHY,
NPOABAAOLLYIOCA B Pa3BUTMI 0CO60ro Braa Kop-
po3uu ctanu. OfHaKo 3TO ABNEHNE MaNoBepPOAT-
HO B peaibHbIX XONOAWIbHbIX YCTAHOBKAX.
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Mpumep 9.2.1: Pekmugpukamop,
0602pesaemeili 20pA4UM NAPOM,
C peaynuposaHuem npu NOMowu
NonaskosbIX K1AnaHos

=== [Jap006PaA3HBIN XSTaJareHT
BbICOKOIO iaBieHnsA
Mugknin xnapgareHt
BbICOKOIO AAaBfieHnsA
MapoobpasHbiil xnagareHT
HU3KOro JaBneHus
Munagkunin xnapareHT
HW3KOro JaBfieHua

== \acno

@ ConeHounaHbIN KNanaH

@ [MonnaBKoOBbIN KnanaH
HUW3KOro JaBfeHuA

@ ConeHounaHbIN KNanaH

@ ConeHounaHbIN KNanax

@ Perynupytowmn knanaH
[MonnaBKoBbIN KnanaH
BbICOKOIO fiaBfieHUA

@ BHyTpeHHWIN NnpegoxpaHu-
TENbHbIN KNanaH

BbicTpocnyckHowm KnanaH
® 3anopHbI KnanaH

He Bce knanaHbl MOKa3aHbl Ha CXeMax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

Bxop ropsauero
napa

svA B ®REG
@ EVRA+FA

CmoTpoBoe B
CTEKNOo XoA
O @sva N 3arpA3HeHHOro
aMMuaKka
CmoTpoBoe '
CTeKno O SVA

@ EVRA+FA

777777777 —
SVA } = ([l
% : SVA
B otpenutens ® s
MKNOKOCTM QDV ?:;gigslzl_oz
® sva 10-2012

MopAdok yoaneHus 800bI:
1. MNopanTe NUTaHWE Ha CONEHOWAHbIE KanaHbl 3. lNocne okoHYaHMA NpoLecca BbigeneHnsa Boabl

EVRA ® n ®. MNpun 5TOM HauMHaeTcs CnmB 3ar-
PA3HEHHOrO BOJOW aMMMaKa B pekTnduKaTop.
MonnaBKoBbIN KnanaH SV4 @ 3akpoeTtcs npu
[OCTUXKEHNM 33JaHHOTO YPOBHSA XUAKOCTA B

cocype.

2. MNopanTe NUTaHKE Ha CONEHOUAHBIN KnanaH
EVRA @. MNpwu 5TOM B 3MeeBUMK BHYTpY coCyaa

HauMHaeT NoCTynaTb ropAYNiA Nap 1 HarpesaTb

3arpA3HeHHbIN BOAOM aMMMaK. AMMMaK HauyHeT

MNCNapATbCA, @ BOA OCTaHETCA B XULKOM CO-
ctosiHun. MNMonnaBkoBbI KnanaH SV1/3 ®, o60-
pyL#oOBaHHbIV crneluanbHbIM BHYTPEHHUM YCT-
pONCcTBOM (MOKa3aHO MNYHKTUPHOW IMHUEN),

perynupyeT pacxof ropsyero napa B COOTBeT-
CTBUW C TENSIOBON Harpy3Kol 1 noaaep»Knsaet

TemnepaTypy HarpeBa Ha ypOBHe TemnepaTypbl

KOHAEeHcaLmm ropsavero napa. Mocne ncnape-
HVA aMMMaKa 1 NafieHVsA YPOBHSA XUAKOCTY B
cocype nonnaBKoBbIN KnanaH SV4 @ oTKpblBa-
eTcA 1 NoAaeT B COCy HOBYIO MOPLMIO 3arpas-
HEHHOro aMMKaKa.

13 aMMMaKa N3MeHeH1e YPOBHEN KNAKOCTA B
cocypne 1 3MeeBUKe NpeKpaLaeTca 1 NonnaBKo-
Bble KnanaHbl @ 1 ® 3akpbiBatoTcs. OTKNoUKTE
nrTaHne coneHonaHbix KnanaHoB O n @, 3atem
OTKpOWTe 3anopHbin KnanaH SVA® u cnyckHom
knanaH QDV ® n cnewTe ocTaBLytoCA B cocyae
BOAY.

. 3akpowiTe cnyckHom knanaH QDV ® v 3anopHbI

KnanaH SVA @. ins npekpalieHrs npoLecca
yhoaneHus Bofbl U3 aMMraka OTKIIoumMTe nNnTa-
HMe coneHonaHoro KnanaHa @ unu, B cnyyae
HeoOXOAUMOCTU, AN1A MPOAOKEHMA NpoLecca
BbIMOJIHWTE Onepaunu, ykasaHHble B . 1.

Mo coobpaxkeHnsiM 6e30MacHOCTU Ha cocyae
npenycMOTPeH NpefoxXpaHnTeNbHbIN KnanaH
BSV @ ans npepoTBpalLeHnA NpeBbleHns
NaBNeHNs.
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Mpumep 9.2.2: Pekmucgpukamop,
0602pesaembili 20pA4UM NAPOM,
C pe2y/luposaHuem npu NOMowu
nonJiaeKko8o2o KAanaHa u
wapoeozo KpaHa

=== [Tap006PA3HDBIN XSTaJareHT
BbICOKOIO AaBNeHNA
Kuakum xnagareHT
BbICOKOIO AaBneHnA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHua
Mungknin xnapgareHt
HW3KOro JaBfieHunn

== Macno

@ LLlapoBow KpaH

@) O6paTHbI KnanaH

@ Perynupytowmin knanaH

@ ConeHonaHbI KnanaH

@ Perynupytownin knanaH
Perynatop pasneHusa

@ ConeHounaHbIN Knanax

Perynupytowmn knanaH
MNonnaBKoBbIV KnanaH
BbICOKOTIO AaBneHnsA

BHyTpeHHWIN NpefoxpaHu-
TesbHbIN KnanaH

@ BbicTpocnyckHol KnanaH
@ 3anopHbI KnanaH

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOI
AOKYMeHTaLmu.

K npomexyTouHomy
B oxnagutento/oTaenuTento
NVHWIO BCaCblBaHUA XKUAKOCTU
CmoTtpoBoe
cTeKkno O
SVA
c @ NRVA
MOTpOBOe = D]
Bxop ropsavero cTekno O ® -
napa REG @ Bxop
********** N laposon  3arpsAsHeHHOro
o - KpaH amMmMMaKka
******** N
—_—_——————— -
N
N
777777777 -
®@sv1
K otpenutenio @QbV Danfoss
KNOKOCTM Tapp_0122_02
@ svA 10-2012

Hue npriBeieH NOPSAAOK yaaneHus Bogbl U3 cu-
CTeMbl C PYYHbIM pPerynMpoBaHUeEM.

MopAdok yoaneHus 800bI:

1. MNopanTe NUTaHWe Ha CONEHOMAHbIN KnanaH
EVRA @ v 3aTem OTKpoTe Wwaposon KpaH @.
pu 3TOM HaurHaeTCA CMB 3arPA3HEHHOTO
BOZOW aMMIMaKa CO CTOPOHbI HU3KOTO aBrieHuns
B pekTudukatop. Mpu goctnxeHnn Tpebyemo-
ro ypoBHA aMMMaKa B cocye (KOHTPOsb ocy-
LLeCTBAAETCA Yepe3 CMOTPOBbIE CTeKNa) 3a-
KpowiTe WapoBon KpaH @ 1 oTKAUYUTE NUTaHne
conleHonaHoro KnarnaHa EVRA @.

2. MNopanTe NUTaHKE Ha CONEHOUAHbIN KNnanaH
EVRA @. MNpwu 3TOM B 3MeeBUMK BHYTpY cocyaa
HauyMHaeT NoCTynaTb ropPAYNIA Nap 1 HarpesaTb
3arpA3HeHHbIN BOAOM aMMMaK. AMMMaK HauyHeT
MNCNAaPATbCA, @ BOAA OCTAHETCA B XKMAKOM CO-
ctosiHuu. MNonnaBkoBbI KnanaH SV1/3 @, o60-
pyAOBaHHbI creumnanbHbIM BHYTPEHHNM YCT-
poncTBOM (MOKa3aHO MYHKTUPHOW IMHUEN),
perynupyeT pacxof ropsayero napa B COOTBET-
CTBUM C TEMIOBOW Harpy3Kou 1 NOAAePKBaeT
TemnepaTypy Harpesa Ha ypoBHe TemnepaTy-
pbl KOHAEHCALMN ropAYero napa.

3. lNocne npeKkpalyeHna KUNneHna ammmaka B co-
cyne (KOHTpOsb OCyLIeCTBAAETCA Yepes CMO-
TPOBble CTEKNa) OTKOUMTE MUTAHNE CONEHO-
npHoro knanaHa EVRA @ v oTKpoiTe 3anopHbil
KnanaH SVA @, OTkpoiiTe CycKHOI KnamnaH
QDV @ gns cnvBa BOAOAMMUAYHOM CMecK 13
cocypna.

B npouecce ancumnayum Heobxoamnmo nogaep-
XMBaTb COOTBETCTBYIOLUME 3HAYEHWNA AABIEHNA 1
TemnepaTypbl B cocyae. TemnepaTtypa He AO/mKHa
ObITb C/IMLLIKOM BbICOKOW, TaK Kak 3TO NpuBefeT K
ncnapeHuio Boapl. C 4pyroi CTOPOHbI, TeMnepa-
Typa He AoMKHa ObITb U CJIMLLKOM HU3KOM, MHave
B peKTUdrKaTope OCTaHeTCA C/IMIKOM MHOIO am-
MUaKa B XMAKOM COCTOAHNM, KOTOPbIN 6yAeT Bbl-
BEJlEH 13 CUCTEMbI NMPU CIIMBE XUAKOCTU. Tpeby-
eMble yC10BYs 06ecrneymBaoTca CepBONpPUBOAHBIM
KnanaHom ICS ® c ynpaBneHnem oT NMUIOTHOIO
KnanaHa noctosHHoro aasneHusa CVP, kotopbii
obecreunBaeT noafepxaHue faBneHnsa B COCyae
Ha OMTVMasbHOM YPOBHe.

Mo coobpaxeHnam 6e3onacHOCTN Ha cocyae npe-
OYCMOTPEH NpeAoXpaHUTeNbHbI KnanaH BSV @
AN NpefoTBPaLLeHs MPEBbILIEHS faBNeHN .
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Mpumep 9.2.3: Pekmucgpukamop,
obozpesaemeili 2opsyeli 8000l

=== [lapo0Opa3sHbIN XnafareHT
BbICOKOIO AlaBneHNs
Munpknin xnagareHt
BbICOKOTIO AaBleHNS
MapoobpasHblIii xnagareHT
HW3KOro JaBneHua
Mnoknn xnagareHT
HW3KOro JaBfieHun

== Macno

== Bofa

® LLlapoBow kpaH

@) O6paTHbI KnanaH

@ Perynupytowmin knanaH

@ ConeHomnaHbI KnanaH

® Perynupytownin knanax
Perynatop paBneHus

@ ConeHounaHbIN KNanaH

Perynupytowmin knanaH
BHyTpeHHWIN npepoxpaHu-
TesbHbIN KnanaH

bbicTpocnyckHom KnanaH

@ 3anopHbIA KnanaH

He Bce KnanaHbl NoKasaHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

B nuHumio BcacbiBaHMA

CmoTpoBoe
cTeKno O

CmoTpoBoe
Bxog ropsauen

CvpP

cTeKno
O B REG ®  Bxoa
,,,,,,,,,, \ LllapoBon 3arpsAsHeHHOro
P _ KpaH amMmuaka
\
\
—_———————— -
\
\
7777777777 g
~ \/ Danfoss
Bbixog ropsauven Bopl QD Tapp_0123_02
@ SVA 10-2012

K npomexyTouyHomy
oxnagutenio/oTaenuTenio
KUAKOCTN

@ NRVA SVA
=1 D8] %

Huke npriBegeH NopAAoOK yaaneHna BOAbl U3
aMMMaKa HarpeBoM ropsiyen BOJOoN € pyyHbIM pe-
rynvpoBaHuem. [oarotoBka ropayeii Boabl 0Cy-
LLeCTBIAETCA 33 CYET YyTUAM3aL MK Ternsa KOHAEeH-
cayun.

Mopadok yoaneHus 800bi:

1. NopganTe NUTaHKE HA CONEHOUAHbIN KNnanaH
EVRA @ n 3aTem oTKpouTe waposon kpaH .
Mpwv 3TOM HauMHaeTCA CIMB 3arpA3HEHHOro
BOAOV aMMMaKa CO CTOPOHbI HU3KOrO JaBneHuns
B pekTudukatop. Mpu goctnxeHnm Tpebyemo-
ro ypOoBHA aMMMaKa B cocyfie (KOHTPOosb ocy-
L EeCTBAETCA Yepes CMOTPOBbIE CTEKNA) 3a-
KpowTe WapoBon KpaH @ 1 oTKNuUTe NTaHne
coneHougHoro KnanaHa EVRA @.

2. OTKpoWiTe coneHonaHbIn knanaH EVRA @. MNMpu
3TOM B 3MeeBUK BHYTPY COCYAia HauMHaeT no-
CTynaTb ropAvas BOAa U pa3orpeBaThb 3arpas-
HEeHHbIl aMMMAK; aMMUMaK NCNapseTcs, a Boga
OCTaEeTCA B XKNAKOM COCTOAHUN.

3. lNocne npekpalleHna KUNeHnsa ammmaka B co-
cyfae (KOHTPOnb OCyLLeCTBAAETCA Yepes CMO-
TPOBble CTEKNa) OTK/OYMTE MUTAHNE CONEHO-
naHoro knanaHa EVRA @ 1 oTKpoliTe 3anopHbii
KpaH @. OTkpoiiTe cnyckHol KnanaH QDV @ ans
cvBa BOAbl U3 cocyaa.

B npouecce gucumnaymm Heobxogmo nogaep-
XKMBaTb COOTBETCTBYIOLUME 3HAUEHWS AABIIEHNA U
Temnepatypbl B cocye. Temnepatypa He AOmKHa
ObITb C/INLLIKOM BbICOKOM, TaK KaK 3TO NpuBefeT K
ncnapeHuio Bogbl. C Apyrori CTOPOHbI, Temrnepa-
Typa He AosKHa ObITb U CIMLLKOM HU3KOW, MHave
B peKTUdrKaTope OCTaHETCA C/IMLLKOM MHOTO am-
MUaKa B XI1OKOM COCTOSIHWM, KOTOPbI 6yAeT Bbl-
BefleH 13 CUCTEMbI NPU CIIMBE XUAKOCTU. Tpeby-
emMble yCUJI0BYs 06eCrneynBatoTca CepBONPrBOAHBIM
knanaHom ICS ® c ynpaBneHuem oT NIOTHOrO
KnanaHa noctosaHHoro gasnexua CVP, kotopblii
obecrneunBaeT noafepKaHne aaBneHnsa B cocyne
Ha ONMTYMaIbHOM YPOBHe.

Mo coobpaxeHnam 6e30MacHOCTU Ha cocyae npe-
LYCMOTPEH NpeAoXpaHUTeNbHbIN KnanaH BSV @
ANA NpefoTBpaLLeHA NPeBbIWEHNA faBNeHNs.
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9.3
YpaneHue Bo3gyxa us
cucTeM OXNaXKaeHUA

Hanunune B cucreme

HEeKOHZEeHCUPYIoLNXCA Fra30B
HekoHpaeHcmpytoLmeca rasbl nonagatoT B CUCTEMbI
OXJTAX[EHUS C HAUasIOM BbIMOJTHEHNA MOHTaXKHbIX
paboT, Tak Kak TpybonpoBoabl U GUTUHIM BCeraa
3anosHeHbl BO3ayxoM. MoaTomy 6e3 TuwaTenbHOro
BaKyyMUPOBaHVA KOHTYpa BO3AyX Tak M OCTaHeTCs
B cMCTeMe.

Kpome Toro, Bo3fyx MoXeT nonacTb B CUCTEMY B
C/lyyae yTeyek npu BCKPbITUM CUCTEMbI ANA TEXHN-
YeCcKoro o6CyKMBaHUA Y PEMOHTa, MPOHWKHYTb
yepe3 KOMMOHEHTbI CUCTEMbI U HErepMeTUYHbIe
CBapHble COeJUHEHNA B MeCTax C laBfieHNEM
aMMMaKa Huxke aTmochepHoro (npw Temnepatype
KuneHua Hxe —34 °C), npu go3anpaske Macnia B
cucTemy U T.A.

MoMyMO 3TOro, K BblAENEHUIO HEKOHAEHCVPYOLLINX-
CA ra30B MOXET NPUBECTUN HaNMyme NOCTOPOHHUX
nprMecei B XxnafareHTe U/unv pasnoxeHue xna-
JareHTa nayM CMa3o4yHOro Macsa BCefCTBYE Bbl-
COKVX TemnepaTyp HarHeTaHusA (Hanpumep, aMmu-
aK pacnafaeTca Ha a3oT U Bogopos).

MecToHaxoxaeHune n o6HapyKeHne
HEKOHAEHCUPYIOLNXCA Fra30B
HekoHpeHcrpytoLmeca rasbl HAXOAATCA Ha CTOPO-
He BbICOKOrO [JaBNeHNA CUCTEMbI OXNaxAeHNs, B
OCHOBHOM B CaMbIX XOSTOAHbIX 1 CMIOKOMHbIX TOY-
Kax KoHfeHcaTopa.

I'Ipome BCEro Han4yne HEKOHOAEHCNPYIOLWNXCA
rasoB B cCTeMe onpeaenAaeTca MeTogom CpaBHe-
HUA ¢aKTI/1‘-IECKOFO AaBneHna KoHgeHcaunm no
NOKa3aHNAM MaHOMETPa Ha pecmBepe C AaBneHn-
€M HacbllWeHWA No TeMmnepaType Ha Bbixoe 13
KOHAEeHCaTopa.

Hanpumep, Temnepatypa 30°C Ha Bbixoge 13 KOH-
feHcaTopa aMMNaYyHOWN CMCTEMbI COOTBETCTBYET
JaBnieHuto HacblweHms 10,7 6ap 136., a ecnv npu
3TOM AiaBfIEHUE MO MOKa3aHMsAM MaHOMeTpa byaet
COCTaBNATD, CKaxkeM, 11,7 6ap n3b., To pasHOCTb
[aBneHunii B 1 6ap v 6yaeT yKasbiBaTb Ha Hanuume
B CICTEME HEKOHAEHCUPYIOLWNXCA ra3oB.

Mopoxpaembie npo6nembl

Bo3gyx nmeeT TeHAeHUMIO K 06pa30BaHIio BO3-
[YLUHOW NPOCIIONKN Y MOBEPXHOCTMN TPYO KOHAEH-
caTopa, TeM CamMbiM U30MMPYs €ro TEMIO0OMEHHYIO
MOBEPXHOCTb OT XNlafiareHTa. 3To NPUBOANT K
YMEHbLLEHUNIO MPOU3BOAUTENIbHOCTN KOHAEHCATO-
pa 1, cneloBaTeNbHO, K YBEJIMYEHWIO faBeHNs
KoHAeHcaumu. Mpm 3ToM cHUXKaeTcs sHeproad-
beKTMBHOCTb YCTaHOBKMU, U, B 3aBUCUMOCTY OT
JaBNIEHNA KOHAEHCaLWK, MOTYT BO3HUKHYTb MOTEH-
uranbHble NPo6nembl C COCTOAHMEM CMa30YHOTO
macna.

YMeHblueHVe NPON3BOANTENBHOCTY KOHAEHCATO-
pa He BbI3blBaeT COMHEHUIA, OfHaKO CTerneHb ee
YMeHbLUEHWA OYeHb TPYAHO onpeaenuTb. [1o gaH-
HblM NPON3BOAMUTENEN BO3OYXOOTAENUTENEN Kax-
Abl 6ap yBennyeHna AaBneHnAa KOHAeHcauum
COOTBETCTBYET CHUXKEHMIO MPON3BOANTENBHOCTU
Ha 9-10 %. [lns BbINoNHeHWA 6osee TOYHOro pac-
yeTa MOXXHO BOCMOJIb30BaTbCA PYKOBOACTBOM
AMeprKaHCKOro 06LLecTBa MHXEHEPOB Mo OTo-
NEHNIO, XONOANIbHOWN TEXHMKE N KOHANLMOHM-
posaHuto Bo3gyxa (ASHRAE), B KOTOpoOM Takke
cofepXKNTCA PAR NPUMEPOB NPOBEAEHHbIX NCCe-
LOBaHWIN 1 NosTyYeHHbIX pe3ynbraTtos (cm. HVAC
Systems & Equipment Manual, Non-Condensable
Gases - PykoBoAcTBO Mo 3KcnyaTaumm cuctem
OTOMNJIEHMA, BEHTUAALUN N KOHANLMOHNPOBaHNA
BO3Ayxa. HekoHaeHcupytoLmecs rasbl).

[pyrve Npon3BoANTENN OLEHMBAIOT OMACHOCTb
HanMuna HEKOHAEHCUPYIOLLUXCA ra3oB C TOUYKN
3PeHMA X BIAHNA Ha PaboTOCNOCOOHOCTb KOM-
MPeccopoB 1 BbITEKaloLLMe 113 3TOro SKCMyaTaLu-
OHHble 3aTpaTbl. C yBennyeHem JaBneHns KOH-
AeHcauuy 1 TemnepaTypbl HarHeTaHUA yxyALla-
I0TCA YCNOBMA PaboTbl NOALIMMHUKOB U3-3a YXYA-
LLeHMA KauyecTBa Macna, a TakKe YBENNYMBakoTCA
3KCnyaTaLMoHHble 3aTpaTbl MO KOMMPECCopy.
OueHKa 3aTpaT HanpAMYio CBA3aHa C TUMOM KOM-
npeccopa N MOLHOCTbIO YCTaHOBKMU.

B nto6om ciyyae Hanuuvie B CUCTEME HEKOHAEH-
CUPYIOLLMXCA Fa30B ABAAETCA HeXenaTesbHbIM,
HO Hen36eXXHbIM ABJIEHNEM, UTO BbI3blBAET HEOO-
XOANMOCTb UCTMOfb30BaHMA 060pyA0BaHMA Ans
yAaneHvs Bo3ayxa.

(3 FopU30OHTaNbHBIN KOXKYXOTPY6HbII
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lNpumep 9.3.1:
Asmomamuyeckas cucmema
8030yx0y0d/IeHUs C UCNOJIb30-
8aHuem x/1a0dzeHMa xosa00us1b-
HOU yCMAaHos8KuU

=== [Jap006Pa3HbIN XSlafareHT
BbICOKOTO AaBneHuns
Mungknin xnapgareHt
BbICOKOIO AAaBNieHMsA

=== [JapOXKUOKOCTHAA CMECh
Mungknin xnapgareHt
HWU3KOrO JaBneHuns

= B03yX

® ConeHounaHbIN KNanax
@ ConeHompHbIN KNanaH
@ ConeHounpaHbI KNanaH
@ MonnaBKoBbIV KnanaH
@ Pene paBneHunsa

@ ConeHounaHbIN KNanaH

He Bce knanaHbl MOKa3aHbl Ha CXeMax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumu.

Cnoco6bl yaaneHns sosgyxa

Bo3ayx 1 HeKOHAEeHCMPYIOLLMECs rasbl MOTYT ObiTb
yfaneHbl 13 CUCTEMbI BPYYHYHO. TO BbIMOHAETCA
06CNY>KVBaOLLMM NEPCOHANOM 1 MOXET NPYBECTM
K 60/bLUMM NOTEPAM XJlafareHTa.

[Opyroii cnocob Bbinycka Bo3fyxa — 3TO TaK Ha3bl-
BaeMbll «OXNaxAeHHbIV CMYCK»: Napbl XagareH-
Ta 13 BblIOpaHHbIX TOYEK CUCTEMbI MOJAIOTCA B Ka-
Mepy, rae OXNnaxxgarTca NPy NOMOLLM OXJ1aXAato-
LEero 3MeeBMKa AN KOHAEH ALK XnadareHTa ¢
nocneayoLM BO3BPaTOM ero B cuctemy. [asbl,
OCTaBLUMECA B KaMmepe, cOpacbiBaOTCA B aTMOChe-
py. Llenbto oxnaxkpeHna n KoHaeHcaumm sBnseTca
YMeHblLeHMe BbIGPOCOB XJlafiareHTa B aTMocohepy.

[insa oxnaxgeHna MoXKeT UCMOMb30BaTbCA Kak
XnafareHT, Ha KOTOPOM PaboTaeT cucTema, Tak 1
XNlagareHT Apyroro Tuna.

Bbl6op MecTa nopcoefHeHMA NaTpyoKa Ana cny-
CKa BO3yxa K cucTemMe npeAcTaBfaeT onpepeneH-
Hble TPYAHOCTY 1 3aBUCUT KaK OT CaMOI CUCTEMB,
TaK 1 OT TWMNa 1CMosb3yemMoro KoHaeHcaTopa. Ha
UNTIOCTPaLMm Bbllle NpuBeAeH PAA NPUMepoB
MecT noacoeanHeHnA. CTpesikamy nokasaHbl CKo-
pOCTV NOTOKa B 3MeeBMKaxX KOHAeHcaTopa 1 co-
cypax. MeHblueit CKOpOCTH MOTOKa COOTBETCBYET
MeHbLUas AJIMHA CTPENKM.

CkonneHne BO3[yXa NOKa3aHO YepPHbIMN TOUKaMI.
30HbI C BbICOKUM copepKaHmnem Bo3ayXa yKa3sbiBa-
0T MeCTa, rge MOXHO YCTaHOBUTb yCTpOIhCTBa ona
CNycCKa BO3ayXa N HEKOHAEHCUPYOWNXCA ra3os.
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Pecusep

Mopsadok yoaneHus 8030yxa U3 cucmemoi:

1. NopganTe NUTaHME HA CONEHOUAHBIN KnanaH
EVRA @ gns nogaun >KMAKOro xnagareHTa Hu3-
KOrO [aBIeHUsA B 3MEEBVIK U OXIaXKAEHNA Xna-
fareHTa, HaxogALleroca B cocyge.

2. lMopanTe NUTaHWE Ha CONEHOUAHDIN KnanaH
EVRAT @ nnn ® (tonbko Ha OWH r3 Hux). Mapo-
06pa3sHbIl XN1afareHT C COAePKaLLYMMCA B HEM
BO3[yXOM HauHeT NoCTynaTb B COCYA, rae Npo-
NCXOAMT €ro KOHAeHcaLma C NogbemMoM BO3AY-
Xa B BEPXHIOI0 YacTb cocyra. CuB KoHeHcaTa
OCYLIECTBAAECTCA aBTOMATUYECKY NOMIAaBKOBbIM
KnanaHom SV1 @,

3. Mo mepe CKOMMeHVs BO3LyxXa B BEPXHel YacTu

cocyna oblee JaBNeHNe B COCye MO CpaBHe-
HUIO C AaBMIEHVIEM HACDILLEHWNA XKNAKOrOo Xafa-
reHTa yBenuuvaetca. [pv yBenuueHun aasne-
HUA 0O 3HAYEHUS HACTPOWKY pene faBneHus
RT 280A ® pene cpabaTbiBaeT 1 OTKPbIBaeT
coneHougHbln knanaH EVRA ® gna cbpoca
yacTy Bo3gyxa u3 cocyaa.
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9.4
Cucrembl yTuaAnsauum Tenna

lpumep 9.4.1: PecynuposaHue
pabomesl mensio06MeHHUKa-
ymusiu3amopa u KOoHOeHcamo-
pa c nociiedosamerbHoU
KOMNOHOBKOU

=== [Jap00O6PA3HDBIN XSTaJAreHT
BbICOKOIO AaBNIeHsA
Mnoknn xnagareHT
BbICOKOIO AAaBNieHMsA
MapoobpasHbliii xnapgareHT
HWU3KOrO JaBneHus

== Bopa

©) Perynatop paBneHus
@ ConeHounaHbIN KnanaH
® O6paTHbI KnanaH

@ ConeHounaHbIN Knanax
@ Perynupytowmin knanaH

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOI
AOKYMeHTaLmu.

CBo6OAHOE TEMNO NAapPOOXIAXKAEHNA U/ KOH-
[EeHcaLuy B KOHOEHCATOPE MOXKHO YTUIIM3NPO-
BaTb AJ1A APYIMX HYXKA, €CNIN B STOM MMeeTcA
HeobxoanmocTb. Ero MoXHO rncnonb3osatb AnA
BO3AYLUHOIo OTOoNeHNs OGpMCOB MV MarasnHoB,
HarpeBa MbITbeBOW UM TEXHONOMMYECKOI BOAbI,
NpeABapuTeNIbHOIO HarpeBa BoAb! )1 KOT/IOB U T.4.

[ins Toro, uTo6bl yTUNM3aLuaA Tenna Gbiia SKOHO-
MUYECKN BbIrOAHa, HEOOXOAUMO YHeaUTbCA, UTo
KonMyecTBo cBOBOHOrO Terna CoBnagaeT ¢ no-
Tpe6GHOCTAMY B HarpeBe Mo BpeMeHu, TeMnepary-
pe 1 pacxogy. Hanprimep, Ans NnoAroToBKm rops-
ueli BoAbl, rae TpebyeTcsa BbICOKas TemnepaTypa,
MOXHO YTUIN3MPOBATb TEMIO NAPOOXIaKAEHNS,
AJ19 BO3[YLIHOTO OTOMEHNA OPUCOB MOXKHO, KaK
NpaBuUo, PacCMOTPETb BO3MOXHOCTb YTUM3aLMM
Tenna KoHAeHcauuu.

[nsa obecneyeHnsa 6e30TKasHol 1 3pdeKTUBHOM
paboTbl CMCTEM OXNAXKAEHWSA C yTUIM3aLuen Ten-
na HeobxoAMMO pa3paboTaTb HALEXHYIO cUCTEMY
perynmpoBaHus 1 ynpasnieHus.

Llenbto cuctembl perynmpoBaHus siBAsieTcs obe-
CrneyeHne CornacoBaHHOMN paboTbl cMcTem yTuu-
3auUuK Tenna n oXNaxXaeHus:

1. OcHOBHas GYHKLMS CUCTEMbI OXTaXKAeHNA
LOJIXKHa 06ecneunBaTbCa HE3aBNCUMO OT TOro,
paboTaeT cucTema yTUIM3aLmm Tenna Uin Her.
Mpu HepaboTatoLen cucteme yTunm3aLmm Ten-
/13 faBMeHne KOHAEHCaLUMM He AO/MKHO ObITb
CJIMLIKOM BbICOKUM.

A Ans cMcTem C HeMoCpPeACTBEHHbBIM KUMEHNEM
[aBfieHVe KOHAEHCAUNM He [OMIXKHO ObITb eLle
N CAVLWKOM HU3KMM (CM. pa3gen 3).

2. [omxkHbl 6bITb cO6MoAeHbI TpeboBaHNA U B
OTHOLUEHMW CUCTEMbI YTUIM3ALMW TEMNNA, Ha-
npumMep, TpeboBaHWA Mo TeMnepaType n pac-
xofy Tenna.

3. [onxHo 6bITb 0becrneyeHo 6e30TKasHoe
[BYXMO3ULIMOHHOE PerynnpoBaHne KOHTypa
yTUNM3aLuKy Tenna B COOTBETCBMM C HAarpy3Kom.

[na cuctembl yTvnusaumm Tenna TpebyeTca cnox-
HaA cMcTema PerynvpoBaHus, KOTOpas MOXET 13-
MEHATHCA B 3aBUCYMOCTM OT XOJIOAMSIbHOW YCTa-
HOBKW. HUXe nprBefieHO HeCKOMbKO MPUMEPOB.

B nuHuio &
BCaCbIBaHUA b
‘ SVA £8
883
KoHpeHcaTtop -
yTunnsaTop
—_— - = <_ -
Bxop Bofbl
A Bbixop BoAb!
- € - - -
CvpP
_)_
N3 nuHnn SVA dDics SVA
HarHeTaHus @0

KoHnpeHcaTop K pecusepy

[aHHasa cuctema yTnusauunm Tensia MoXeT npmnme-
HATbCA ANA NOATOTOBKU KaK BO3A4yXa, Tak 1 BOADbI.

Lukn oxnaxoeHus 6e3 ymunusayuu menna
fopAunin nap 13 NMHUM HarHeTaHWA NoAaeTcA He-
nocpenCcTBEHHO B OCHOBHOW KOHAEHCATOP Yepes
cepBONpPUBOAHbIN KnanaH ICS @ ¢ NMnoTHbIM Kna-
naHom noctosaHHoro gasnexnua CVP (HP). O6pat-
HbIli knanaH NRVA @ npepoTepalyaeT o6paTHblii
MOTOK X/1aflareHTa B KOHAEHCATOP-yTUIN3aTop.

Hukn ymunusayuu menna

YnpaBneHune cepBonpuBOAHbIM KnanaHom ICS @
OCYLLEeCTBAAETCA ABYXNO3ULMOHHbBIM Perynmpo-
BaHMeM paboTbl MMNOTHOTO KnanaHa EVM no yn-
paBnALLMM CMrHaNam Tanmepa, pene Temneparty-
pbl 1 ap. fopaunii nap NnoctynaeT B KOHAeHcaTop-
yTunmsaTop.

BBunay NoBbilEHHON NPON3BOANTENIBHOCTA NO
KOHAEHCALUWN 1 MOHVXEHHOTrO aBfeHnA HarHe-
TaHuA KnanaH ICS O HaxoanTcA B 3aKpbITOM NOSO-
KeHuu. Mpwr yBennyeHUn faBneHns HarHeTaHnsA
NUNOTHBIN KianaH NocTosHHoro fasneHua CVP
(HP) oTkpbIBaeT cepBonpuBofHbIl KnanaH ICS ©
ans obecnevyeHns Nofgaym yacT ropsiuero napa B
OCHOBHOW KOHAEHcaTop.

B neTHMI ce30H KOHAEHcaTop-yTUnm3aTop 6onb-
Lyt YacTb BpeMeHU He paboTaeT. Bo nsbexaHuve
CKannmMBaHUA XXNJKOCTW B KOHAEHCaTOpe-yTUIn3a-
TOpe C MOMOLLbIO CONleHOMAHOrOo KnanaHa EVRA @
1 perynupytoLero knanaHa REG ® obecneurBaet-
CA NepriofnYecKkoe NcnapeHune XXNAKOCTH N3 KOH-
JeHcaTopa.
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lpumep 9.4.2: PecynuposaHue
pabomesl mensi006MeHHUKA-
ymunau3amopa u KoHOoeHcamo-
pa c nocniedosamesbHol
KOMNoHosKoU

=== [lapo06pa3sHbIl XxnagareHT
BbICOKOIO fiaBfieHunA
Munpknin xnagareHt
BbICOKOIO jaBfieHMA
= Bofa

@ Perynatop pasHoctu
naBneHnn

@ pene Temnepatypbl
® O6paTHbI KnanaH

lpumep 9.4.3: PecynuposaHue
pabomel meno0b6MeHHUKA-
ymusiu3amopa u KOHOeHcamo-
pa c napasnnensHou
KOMNOHO8KOU

=== [1ap006PA3HDBIN XSTaJareHT
BbICOKOIO flaBieHunA
Mupknin xnagareHt
BbICOKOTIO fiaBfieHuA
== Bofa

® Perynatop pasnexus

1 CONleHOMAHbIN KnanaH
@ pene Temneparypbl
® O6paTHbIN KnanaH

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

KoHnpeHcaTop - SI
SVA yTUnn3atop 8
< £58
c 89
§¢es
Bxopn Boabl
_@rT107
Bbixon BoAbl @ NRVA SVA
<« = —mopo—
A
S —
M3 nnHnn SVA
HarHeTaHus SVA Dics SVA []@Hj]j
KoHpeHcaTop K pecvisepy

[aHHasa cnctema yTnnnsauynm tenna npuMeHAaeTca
ONA LEHTPANN30BaHHbIX CNCTEM OXJTaXXAeHUA C
HeCKOJIbKMMIN KoMMNpeccopamn.

Mpu paboTe cMCTEMbI OXNaXKAEHWA B PeXMME He-
60/bLLO NPON3BOAUTENBHOCTV BECb HAarHETaeMbii
nap NPOXOAWT Yepes KOHAEHCATOP- YTUAK3ATOP 1
3aTem HanpaBMAEeTCs B OCHOBHOW KOHAEHCATOP.

Yem 6osiblue CTaHOBUTCA NPOV3BOANTENBHOCTD
YCTaHOBKM, TeM 60sbLUE YBENNUMBAETCA Nepenaz
[aBNeHUs Ha KOHJEHcaTope-yTUn3aTope.

Mpu NpeBbIlWEHMA 3HaYEHNA Nepenaaa AaBneHns,
3afjaHHOrO A/1A NWIOTHOTO KNanaHa nepenaaa fas-
nenus CVPP(HP), cepeonpurBogHbii KnanaH ICS @
YaCTNYHO OTKPbIBAETCA U M3BbITOYHBIN Nap BbICO-
KOro laBNeHNA HanpaBnAeTcAa HeNMoCpeaCcTBEHHO
B OCHOBHOW KOHAiEHCaTOP.

Korpa Temnepatypa Bofbl U BO3ayXa B KOHAEH-
caTope-yTunv3atope AOCTUIHET 3aAaHHOTO 3Hayve-
HWA, pene Temnepatypbl RT 107 @ BKounT ABYX-
NO3ULMOHHBIN NUAOTHBIN KnanaH EVM n cepsonpu-
BOAHbIN KnanaH ICS @ NonHOCTbIO OTKPOEeTCA.

KoHpeHcaTop - o
SVA yTunmsatop <
239
e €48
8 FS
Bxog Boabl o <i
@RT107
Bbixog Boabl SVA
A < o
® NRVA
K pecusepy ( ‘
CVP & EVM|
—
4
W3 nuHnn SVA Dics SVA VA
HarHeTaHus
KoHpeHcaTop K pecuisepy

[aHHasa cnctema yTunmsayun tennia NnpuMeHAeTCA
ANA CNCTEM C HECKOJIbKMMIK KOMMpecCcopamMu, Ha-
npumep, onAa Harpesa BoAbl 4114 LEHTPaIM30BaH-
HbIX CCTEM OTOIMJIEHUA.

B HopMmanbHbIX yCnoBMAX KCMNyaTaLmm cepBo-
npuBOAHbIN KnanaH ICS @ HaxoanTcA B OTKPbITOM
NOJIOXKEHWM NPV MOMOLLMN ABYXMO3ULIMOHHOTO CO-
NIEHOMAHOTrO NUIOTHOrO KnanaHa EVM, ¢ BHeLHuM
ynpasJsieHnem ot pene Temnepatypbl RT 107.

B 3uMHee Bpems, KOrAa BO3HMKAET NOTPebHOCTb

B yTUAM3aLmKy Tenna Ana Harpesa Bofbl, CONeHOMA-
HbIV MUNOTHBIN KNanaH EVM 3akpbiBaeTca u, cie-
[0BaTe/bHO, 3aKPbIBAeTCA CEPBOMPUBOLHDIN Kia-
naH ICS @. Mpw npeBblLIeHNN YCTaBKM JaBNeHNA
KOHAEeHCaUMM AN MUIOTHOTO KlanaHa nocTosH-
Horo fasneHua CVP (HP) cepsonpuogHbI Kna-
naH ICS oTKpbIBaeTCs U U3ObITOYHBIV Map BbICOKO-
ro flaBneHns NofjaeTcs B OCHOBHOW KOHAEeHcaTop.

O6patHbiin knanaH NRVA npegotepatyaeTt 06paTHbIi
MOTOK XnafareHTa B KOHAEHCaTop-yTUAmn3aTop.
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9.5 TexHuyeckoe onucaHue / Pykoeodcmaeo WHcmpykyuu

Cnpasoquaa AOKymMeHTauuA Tvn [lokymeHT Tun [lokymeHT Tun [lokymeHT Tun [lokymeHT
BSV PD.ICO.A REG PD.KM1.A BSV PLICO.A REG PLKM1.A

Cnpasovras dokymermayus cvp PD.HNO.A RT107 | PD.CBOA cvp PLHNO.C RT 107

8 anpasumHom nopadke DCR PD.EJO.A SGR PD.EKO.A DCR PLEJO.B SGR PLEKO.A

yKkasada Ha cmp. 149
EVM PD.HNO.A SNV PD.KBO.A EVM RL3X.H SNV PLKBO.A
EVRA(T) |PD.BMO.B SVA PD.KD1.A EVRA(T) RL3D.A SVA PLKD1.A
ICS PD.HS0.A SV 1-3 PD.GEO.B ICS 25-65 | PLHSO0.A SV 1-3 PLGEO0.C
NRVA RD.6H.A SV 4-6 PD.GE0.D ICS 100-150 | PLHS0.B SV 4-6 RL.2B.B

NRVA PLFKO.A

AKTyanbHble BepCUY TEXHUYECKX OMUCAHWIA 1 MHCTPYKLMIA JOCTYMHbI HA caiiTe komnaHum JaHdocc:

http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.EJ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.BM0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HS0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD6HA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.EK0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KD1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.EJ0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI3XH
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI3DA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HS0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FK0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.EK0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KD1.A
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

10.
MpumeHeHue CO,

B cucTemMmax oxnaXKaeHuna

MpumeHeHne CO, B crcTemax OXNaxxaeHnaA He AB-
NAETCA Yem-To HOBbIM. [ioKeng yrnepopga B Kaue-
CTBe xJlafiareHTa 6bin Bepsble NpeanoxeH Anek-
caHgpom TeuHuHrom (Alexander Twining) [1], KoTo-
pblil yKa3an ero B ceoem nateHte B 1850 1. B Benu-
kobputaHun . Tagpeyw JSloy (Thaddeus S.C. Lowe)
NpPoBOANI SKCNEepUMeHTbI No npumeHeHuio CO,
[NA BOEHHbIX BO3/yLLUHbIX LIapoB, a B 1867 rofy
pa3paboTan nbaoreHepatop Ha CO,. Jloy Take pas-
paboTan cynoByto X0NOoAMIbHYIO MaLVHY A
TPaHCNOPTUPOBKM 3aMOPOXKEHHOIO MACA.

/13 nuTepatypbl M3BECTHO, UTO B NOC/EAyoLLMe ro-
[bl 6b1IM pa3paboTaHbl CUCTEMbI OXJaXKAEHWS Ha
CO, 1 NKUK KX pa3BuTUA NpUXoanTca Ha 1920-e n
Havano 1930-x rogos. CO, B OCHOBHOM MOfb30BaJl-
Cs MONYNAPHOCTBIO B OTPAC/IN FPY30MepeBo30K No
NpUYrHe CBOe HETOKCUYHOCTM U HEropiovecTy, B
TO BpeMs Kak AN1A NPOMBbILLIEHHbIX XONOAMIbHbIX
YCTAaHOBOK MO 6OJbLUel YacTX UCMONb30BaASICA aM-
muak (NH;unm R717) [2]. CO, ncyes ¢ pbiHKa, B OC-
HOBHOM U3-3a HOBOTO "uyfo-xnagareHTa": ppeoH
CTan AOCTYMHbIM U MPOAABaNCA OYeHb YCMELLIHO.

AMMWMaK NPOAOIIKAET ObITb JOMUHMPYOLWMM XNa-
[areHToM Ans NPOMbILLAEHHbIX XONOAWIbHbIX YCTa-
HOBOK Ha NMPOTAXeHUN MHOrX neT. B 1990-x rogax
BHOBb BO3HVK MHTEPEC K MpenmMyLLecTBam NCMosb-
30BaHuA CO, B cBs3u ¢ BBeaeHuem ODP (Ozone
Depletion Potential - noTeHuMan nctoweHns 03o-
HoBoro cnos) n GWP (Global Warming Potential -
noTeHLman rnobanbHOro NoTenneHys), Haknaaplea-
IOLLMX OrpaHnyeHns Ha ucnonb3osaHue XOY n Moy
XMafiareHToB 1 Ha KONMYeCTBO aMMMaKa B cuctemax
oxnaxzaeHuns 60JbLLOWN NPON3BOAUTENBHOCTL.

CO, HapAgy C amM1aKkoM, YrieBogOPOAAMY, TaKN-
MW, KaK NponaH 1 6yTaH, 1 BOAON, MPUHAANEXNT K
TaK Ha3blBaeMbIM NPUPOLHbLIM XnafareHTam. Y Kak-
[10T0 13 3TUX XJ1a[IareHTOB eCTb CBOW HEAOCTATKN.

AMMMaK TOKCUYEH, YrNeBOLOPOAbI FoproYY, y BOAbI
orpaHvnyeHHasa obnactb NprMeHeHus. B otnnune
oT Hux CO, He TOKCMYEH 1 He roptoy.

CO, oTIMyaeTca OT APYrux pacnpoCTpaHeHHbIX Xa-
[lareHToB BO MHOTMX acreKTtax 1 obnagaeT HeKoTo-
PbIMU YHUKANbHbIMU CBONCTBAMU. TEXHNYECKN
nporpecc ¢ 1920 roga ycTpaHui MHorvie 6apbepbl
B ncnonb3osaHum CO,, OAHAKO 1 CEeroaHaA cnepyet
oTaaBaTh cebe OTUET O ero YHMKanbHbIX CBONCTBaX
1 MPUHMMATb HeOOXOAMMbIE MePbI MO NpeAoTBpa-
LeHMo Npob6nieM B CCTEMaX OXJTaxXaeHUA.

Ha Homorpamme Ha puc. 10.1 npepcTaBneHbl Kpu-
Bble 3aBUCMMOCTY iaBIeHMA OT TemnepaTypbl ANA
CO,, R134a 1 ammmaka. K ocobeHHOoCTAIM CBOCTB
CO, No cpaBHEHUIO C APYTMMU XSlafareHTamy OTHO-
cAaTca:

m bBonee BbicoKoe pabouee aaBneHne Npu AaHHoO
Temneparype

Bonee y3kuii gruanasoH pabourix Temnepatyp

® 3HauuTenbHO 6onee BbICOKOE AaBfieHne
OOCTUXKEHNA TPOMHOW TOUKMN

®  OueHb HM3KanA Temnepartypa JOCTUXKEHNA
KpI/ITI/ILIECKOI7I TOYKN

B To Bpems Kak s 06LIeNnpPUHATBIX X1IafareHToB
napameTpbl TPOVMHOW N KPUTMYECKOM TOUEK, Kak
npaBuIIo, He MetoT 3HaueHus, ana CO, Bce nHave.
[laBneHve TPOMHOW TOUYKM JOBONBbHO BENMKO (5.2
6ap), Ho UTo Bonee BaXKHO, OHO BbiLLE, YEM HOPMaslb-
Hoe aTMmocdepHoe aaBneHve. bes NpuHATMA cooT-
BETCTBYIOLUMX MEP NPEeSOCTOPOXKHOCTY STO MOXKET
co3patb npobnembl. Kpome Toro, Kputmyeckas Tou-
Ka CO, nmeeT oyeHb HM3Kyto Temnepatypy: 31.1 °C,
YTO CUJIbHO BIUAET Ha TPEOOBAHNA K KOHCTPYKLIUN.

B Tabnuue HyXe NpriBeieHO CPaBHEHME pa3nny-
HbIX XxapakTepuctnk CO,, R134a n ammunaka.

NaBnexne HAaBneHne - Temnepartypa
[psi] [bar]
14500 1000
co, . |RT7
)
L— »
s 10 L T R134a
| ==
/
1.45 0.1
T Hl TpoiiHas Touka
KpuTnueckas Touka
0.015 0.001 bt |
-120 -60 0 60 120 180 [°C]
-184 -76 32 140 248 356 [°F]
Puc. 10.1 Temnepatypa
XnapareHTt R134a NH; Cco,
MprpogHoe BellecTBO HET OA OA
MoTeHuman ncroweHnsa o3oHoBoro cnos (ODP)* 0 0 0
MoteHuman rnobanbHoro notennexus (GWP)* 1300 - 1
KpuTnyeckas Touka 6ap [psil 40.7 [590] 113 [1640] 73.6 [1067]
oc [ 101.2 [214] 1324 [270] 311 [87.9]
TpoitHas Touka 6ap [psi] 0.004 [0.06] 0.06 [0.87] 518 [75.1]
°C [°F] -103 [-153] -77.7 [-108] -56.6 [-69.9]
oXapo- nnmn B3pbIBOOMACHOCTb HET (OA) HET
TOKCUYHOCTb HET OA HET
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.1
CO, B KauecTBe xNlagareHTa

CO, MOXeT 6bITb UCMONIb30BaH B KauecTBe xaja-
reHTa B cMCTeMax OX/aXKAeHUA PasfivyHbIX TUMOB,
npryem Kak CybKpUTUYECKUX, TaK 1 TPAHCKPUTU-
Yeckux. [insa no6oro Trna CUCTEMbI OXNaXAEHNSA
Ha CO, BOMXKHbI yUUTbIBaTbCA MapameTpbl KPUTK-

YecKow 1 TPONHOM ToYeK.

Knaccrnyeckunin xonoaunbHbI LKA ABNAETCA Cy6-

TpaHcKkpuTnueckre cnctembl oxnaxgeHmsa Ha CO,
B HacCToALLee Bpems NPUMEHAIOTCA TONbKO B He-
60/bLINX KOMMEPUYECKUX YCTaHOBKAX, TaKMX Kak
MOGOWIIbHbIE KOHAULIMOHEPDI, HEGONbLLME TeMo-
Bble HAaCOCbI, CCTEMbI OXJTAXKAEHUNA CynepmapKe-
TOB, HO He B MPOMBbILLIIEHHbIX XONOAMIIbHbIX CUC-
Temax (cMm. puc. 10.1.3). TpaHCKpUTUYECKME cucTe-
Mbl B JAHHOM PYKOBOJACTBE He pacCMaTpUBAlOTCA.

KPpUTN4eCKNMm, T.€. BeCb iana3oH pa6OLWIX Temne-

paTyp 1 [AaBneHnn PacnonoXeH HuKe Kputnye-

CKOW TOUYKM Y BblLLE TPOMHOW TOUKMN.

Op,HOCTyI'IquaTbIe Cy6KpI/ITI/ILIeCKI/Ie CNCTEMDBI Ha

CO, oTANYaloTCA NPOCTOTOM, HO TaKXKe UMeLT

HeNOoCTaTKN, CBA3aHHble C OrpaHNYeHHbIM Anana-

30HOM TeMnepaTyp 1 BbICOKUMK JaBNeHNAMN
(cm. prc. 10.1.2).

3HaueHuA paboyero AaBneHNA CyOKPUTUYECKOTO
LKA HaXOAATCA, Kak NpaBusio, B AvanasoHe ot
5,7 po 35 6ap, uTo COOTBETCTBYET TeMMepaType
o1 -55 o 0 ° C. MNpu oTTalke ncnapurtenei rops-
ymMm rasom, pabouee faBreHne yBeNMuMBaeTCcA
Ha 10 6ap.

AasneHune Auarpamma Log p,h ana CO,
[psi] [bar]
1450 100 0
KunagkocTtb
KpI/ITI/ILIeCKaﬂ TOYKa:
11:1= .5 TBeppoe Teno +31°C [87.9 °F]
i E ] - JKNAKOCTD 73.6 bar [1067 psi] MNap
145 10 -
Kunpgkoctb - nap
TpoliHan TouKa (MHWA):
Teeppoe Teno - nap 756.6°C [69.9°F]
5.2 bar [75.1 psi]
145 1 ~78.4°C [-109.1 °F]
Puc. 10.1.1 SHTanbnus
ﬂab:::eupwseiﬂ Cy6KpUTNUYECKNI XONOAWIbHBIN LINKA
100 1450
90 1305
80 1160
70 1015
60 870
50 725
40 580
30 435 -5.5°C [22°F]
20 290
Cy6KpuTnYecKas 30Ha
10 145 -40°C [-40°F]
5 73 >
Puc. 10.1.2 SHTanbnua
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

10.1
CO, B KayecTBe XNafareHTa faBneHne TpaHCKpI/ITI/I yecKnu xonoauinbHbIN LUK
(npodosmxerue) bar psi4 o .
100 1450 [95°F] [203°F]
90 1305
80 1160
70 1015
60 870
50 725
40 580
30 435
-12°C [10°F
20 290 [ ]
10 145
5 73 3 >
HTanbnuna
Puc. 10.1.3 anb
Yauie Bcero CO, nprMeHAeTCA B KaCKagHbIX Unu KackagHble cuctembl Ha CO, MoryT 6bITb peanu-
KOMOUHVPOBAHHBIX MPOMbILIAEHHBIX CMCTEMAX 30BaHbl NO-pPa3HOMY, Hanpumep, Kak cMcTembl C
OXNaXKAEeHWsA, rae ero AaBneHne MoXeT 6biTb HenocpeACTBEHbIM KUMEHNEM, CUCTEMbI C HACOC-
OrpaHNYEHO [0 TaKOM CTEMeHU, NPU KOTOPO MOX-  HOW nofayen xnagareHTa, cuctembl Ha CO, ¢ BTO-
HO 1CMONb30BaTh MMetoLLeeca B CBOOOAHON Npo- PUYHBIM PACcCONbHBIM KOHTYPOM MM KOMOVHa-
Jaxe cepuiniHoe obopyaoBaHme (Komnpeccopsl, LN 3TUX CUCTEM.
perynaTopsbl, Knanatbi).
10.2 Ha puc. 10.2.1 npefcTaBneHa cxema KackagHom

CO, B KauecTBe XJlagareHTa
NPOMbILLIEHHbIX CUCTEM
oxnaxkgeHus

HU3KOTEMMNepaTypHOI CMCTEMbI OXJTaXAEHNSA Ha
-40°C [-40°F] ¢ CO, B KauecTBe pa3onepexonHoro
XnafareHTa B KaCKafHoOW cmcteme C aMMMakoM Ha
CTOPOHE BbICOKOTO AABJIEHUS.

+30°C [+86°F]

R717

\V CO,"R717 A, Vcnaputenb-koHaeHcaTop

—20°C [-4°F]
—15°C [+5°F]

(] wsrion ]

Pecusep CO,

© co, -

—40°C [-40°F]
Wcnaputenb CO,
Puc. 10.2.1

MpuHUMNManbHaA cxema
KacKaaHom cuctembl Ha R717 - CO:

Komnpeccop CO,

A
R717
(]
s
I
[
=
o
©
=
+30°C (12 bar)
+86°F (171 psi)
—20°C  (1.9bar)
—4°F (28 psi)
.
»
DHTanbnusa
A
co,
()
3 _15°C (23 bar)
g +5°F (333 psi)
o
1+
= —40°C (10 bar) ;
—40°F (135 psi)
[ R A
N .

DHTanbnus
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.2

CO, B KauecTBe XJlagareHTa
NPOMbILLJIEHHbIX CUCTEM
oxnaXKAeHuA
(npodosnxxeHue)

Hpmuuunuanbuaa cxema

KacKkapHoW cuctembl Ha R717 - CO: c oTTanKkou ropsuum rasom CO2

+30°C [+86°F]

A
(]
g R717
I
[J]
@
R717 =
=g
+30°C 12 ba
/ CO2-R717 _ Vcnaputens-koHaeHcaTop (12ben
—zo°c [-4°F] +86°F (171 psi)
—20°C (1.9 bar)
—15°C [+5°F Komnpeccop CO
[+5°F] P p Lo —4°F  (28psi)
A
»
DHTanbnuA
‘ —40°C [-40°F] l A co +8°C
Pecusep CO, Komnpeccop ¢ z A+46°F (633 ps)
CO, cnctembl z _15°C (23bar)‘
OTTalKM 2 +5°F (333 psi)
©
A = —40°C_ (10 bar)
. COZ —40°F (135 psi)
+8°C [+46°F] :
- »
DHTanbnuA
—40°C [-40°F]
Wcnaputenb CO,

Puc. 10.2.2

(43 bar)

»

Ha npueepeHHom Bbiwe cxeme xuakmn CO, noga-
€TCA HaCOCOM M3 pecnBepa B ncnapuTenb And
YacTUYHOIO UCMApPeHA Nepes BO3BPAaTOM B pecu-
Bep. 3ateM napbl CO, CKMMALOTCA B KOMNpeccope
1 KOHAEHCMPYIOTCA B KOHAEHCaTope-ncnaputene
CO,-NHs, KOTOpPbIN A5 aMMUAYHOWN CUCTEMbI Bbl-
nonHsaet GyHKumMIo ncnaputens. Mo cpaBHeHUO

MepHo B 10 pas.

C 06bIYHOM AMMMNAYHOWN CUCTEMO KOJINYECTBO

3anpaBnAemMoro ammmaka B BblUJeyKa3aHHOVI
KacKaZHOM CUCTeEME MOKET ObITb CHUXXEHO npu-

Cxema, npefcTaBneHHas Ha puc. 10.2.2, aHano-
rMyHa cxeme Ha puc. 10.2.1, Ho BK/toYaeT B cebn
cmcTemy oTTanky ropaymm rasom CO,.

+30°C [+86°F]

R717

s
—40°C [-40°F] A

‘ —40°C [-40°F]

Pecmsep CO,

—40°C [-40°F]
Wcnaputens CO,

Puc. 10.2.3

\V4 CO,-R717 . VicnapuTtenb-KkoHAeHcaTop

anIIHI.WIﬂI/IaJ'IbHaﬂ cxema

pacconbHom cuctembl Ha R717 - CO:

A
o R717
=
I
(]
=
o
©
=
+30°C (12 bar)
+86°F (171 psi)
—45°C (0.5 bar)
—49°F (7 psi)
a
»
DHTanbnNus
A
[}
=
I
[
=
o
5 -40°C (10 bar)

—40°F

(135 psi)

[
>

DHTanbnus

© Danfoss A/S (AC-SMC/MWA), 2013-09

98

DKRCI.PA.000.C4.02 / 520H1623



Darifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

10.2
MpuHuMnuanbHaa cxema
CO, B KauecTBe X/lafjareHTa .
KacKagiHol cuctembl Ha CO:2 ¢ ABYMA TeMnepaTypHbIMU YPOBHAMU
NPOMBbILLIZIEHHbIX CUCTEM
(Hanpumep, xonogocHab6KeHne cynepmapKera)
oxslaxKpaeHuA
+30°C [+86°F]
(npodonxxeHue)
R717,
R 404A,
R 134a, ......
ﬁ —7°C [+19°F]
CO;
A
-7°C
[+19°F]
CucTtema c HacoCHoW nogaven
XJNagareHta
E : ; ; -20°C
[-4°F]
Cuctema c HenocpeacTBeHHbIM
Puc. 10.2.4 KUMEeHneM xnajareHTa
Ha puc. 10.2.3 npeactaBneHa Hu3KkotemnepaTtypHasa  mncnaputene CO,- NH;, KOTOpbIil A aMMUayHon
cuctema oxnaxkaeHua Ha —40°C [-40°F] c pacconb-  cMcTeMbl BbINOMHAET GYHKLMIO UCMapuTens
HbIM KOHTYpOoM Ha CO, 1 aMMMaKoOM Ha CTOPOHe
BbICOKOTrO JaBneHus. Ha puc. 10.2.4 npefcTtaBneHa cxemMa KOMOMHUPO-
Mupkun CO, nogaeTca HACOCOM 13 pecnBepa B BaHHOW 3aTOM/IEHHOW CUCTEMbI C HENOCPeACTBEH-
ncnapuTenb, rae NPOUCXOANT YaCTUYHOE ncnape- HbIM K/MEHWeM, HanpyMep, AN1A XONoAoCHabxe-
Hue CO, c nocneayoLwmm BO3BPATOM XKNUGKOTO HUA CynepMapKeTa, rae Tpebyetca 2 TemnepaTyp-
XnapareHTa B pecmsep. 3aTeM NPONCXOANT KOH- HbIX YPOBHA.
AeHcauus napoobpasHoro CO, B KOHAEHCaTope-
10.3 Mpu onpeaeneHnn pacyeTHOro fasneHua ona cuc- B cuctemax Ha CO, MOryT GbITb NMPYIMEHEHDI pa3-
PacueTHoe faBneHune Tem Ha CO, HeO6XOMMO YUnTbIBaTb ABa MMaBHbBIX  JIMYHbIE CNOCOObI OTTaNKK (HanpumMep, ecTecTBeH-

baKTopa, yKasaHHbIX HUXKe:
m CToAHOUYHOE faBneHne
m [laBneHue, HeobxogMMoe As OTTalKkm

Ba)kHO OTMeTWTb, UTO 63 perynnpoBaHus aasne-
HWA NPU NPOCMOe, T.e. NPU OTKIIIOUYEHHON CUCTEME,
[iaBnieHvie B crcTteme GyeT Bo3pacTaTb 3a cueT
NpUTOKa Temnna 13 oKpy»atolwen cpeapl. Mpu Tem-
nepatype 0°C [32°F] paBneHue coctaBuT 34.9 6ap
[505 dyHT/A0inM?] 1 57.2 6ap [830 dpyHT/pronm?]
npwu 20°C [68°F]. MpomblLuieHHasa cucTema oxsiax-
[eHus, cnocobHas BblAepKMBaTb BO Bpems Npo-
CTOA ypaBHMBatoLLee AaBnieHue (T.e. AaBeHNe Ha-
CblLLeHNs, COOTBETCTBYIOLLEE TEMINEepaType OKpPY-
XatoLen cpeppbl), byaeT 4OCTaTOUHO AOPOroCTo-
Awen. NMosatomy cambiM pPacnpoCTPaHEHHbIM CMo-
Cc06OM pa3yMHOro orpaHMyeHrs MakCMManbHOro
pocTa AaBfieHMs BO BPeMA NpoCcmos, Hanpumvep,
[0 ypoBHa 30 6ap (435 GpyHT/KB. [lo1M) ABNAETCA
MCMoNb30BaHMe HeGOMbLIOro BCMOMOraTe/lbHOro
KOMMPEeCCOPHO-KOHAEHCAaTOPHOro arperarta.

Has, OpoLLeHVeM BOLOW, SNeKTpUYeCKas, FopaAunm
razom). Cnoco6 oTTanKm ropAYnM razom ABnAeT-
cA Hanbonee 3PpPeKTNBHBIM, OCOOEHHO NPU HI3-
KUX TemnepaTypax, OfAHaKo oH TpebyeT 1 camoro
BbICOKOTIO faBnieHua. [py pacueTHOM faBneHun
52 6ap n36. [754 GpyHT/pronm? n36.] MoxxHO obe-
cneunTb Temnepatypy oTTanku npumepHo 10°C
[50°F].

[aBneHune HacblweHHoro napa npu 10°C [50°F]
cocTaBnset 45 6ap [652 dyHT/aorim?]. C yyeTom
10% Ha npefoxpaHnTeNbHbIE KanaHbl v NpuMep-
HO 5% Ha CKauKuM AaBeHnsa MakcMasbHO Jomny-
CcTUMOe pabouee faBfieHNe COCTaBUT MPUMEPHO
52 6ap 136. [754 dyHT/Aonm? 136.] (cm. puc. 10.3.2
1 10.3.3).
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.3
PacueTtHoe faBneHune Danfoss
Tapp_0161
(npodonxeHue) 10-2012
D> D> C
KackaaHbin
< — oxnaguTenb
Wcnaputenb
CTYNEeHU HU3KOTO
faBneHns
be3 oTTaikn
ropAYvM rasom: E
40 6ap Q) PR}—t—
(580 pyHT/At0IIM?)
C oTTankon
ropsA4vmM rasom: 24 /40 6ap 40 6ap 24 6ap
52 6ap (350 /580 dyHT/proiim?) (580 pyHT/ (350 dyHT/gronm?)
(750 pyHT/prorim?) nonm?)
Puc. 10.3.1 KackaoHasa cucmema Ha CO/NH;. XapakmepHsie 3HayeHus pacuemHo2o 0assieHus.
3aBNCMMOCTb pacyeTHOro AaBneHus otr remnepartypbl gna CO,
bar psi
60 870 / PacuetHoe paBneHne
/' "p" + 15%
(6ap n36./
byHT/Broim? n36.)
o 50 725 A "o" +10%
3 L/ (6ap 136. /
@ byHT/Broim? n36.)
5
g 40 580 HaBneHve
z / e HaCbILLEHHOTO
g 40 bar napa p U,
§ 580 psi (6ap / GyHT/proiim?)
30 435 / /
20 290 -
-20 -10 0 10 20 °C
-4 14 32 50 68 °F
PacuetHas Temnepatypa
Puc.10.3.2
MpakTnyecknii npegen: PS > Pyacy, + 15%
PacyetHas Temnepatypa
CKaukn naBneHus
MpepoxpaHuTenbHbIiA [aBneHve HacblleHWA
KnanaH
Puc.10.3.3
100 DKRCI.PA.000.C4.02 / 520H1623
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

104
JKcnnyaTauoHHanA
6e30nacHOCTb

CO, aBnaeTca 6ecLBeTHbIM BelecTBOM 6e3 3anaxa
1N OTHOCKTCS K HEFOPHOUNM 11 HETOKCUYHBIM XJaja-
reHTam. HecmoTpa Ha Bpoge 6bl NCKNYNTENBHO
NnonoXxwuTesnbHble CBONCTBA, y CO, nmeeTca n pag
HEeOoCTaTKOB.

B cBA3un ¢ Tem, uto CO, He nMeeT 3amnaxa, OH HUKakK
He o6HapyxmBaeT ceba npu yTeuke [6].

Tak kak CO, TAXenee BO3Ayxa, OH OMycKaeTca
BHW3 Ha YPOBEHb 3eM/IM UK MNosla. TO MOXET Npu-
BECTM K CO3[1aHMI0 ONACHbIX YCOBUiA, 0CO6EHHO

B MPUAMKaX WM 3aMKHYTbIX MpocTpaHcTax. CO,
CNocobeH BbITECHATb KNCIOPO/ HAaCTONbKO, YTO
rosyyaloLanca B pesynbTaTe CMeCb ABAETCA
cmepTenbHO onacHomn. OTHOCKTeNbHaA MIOTHOCTb
CO, no Bo3gyxy coctaBnaet 1,529 (so3gyx =1 npwu
Temnepatype 0 °C [32 °F]). 3TOT puck TpebyeT
0Cco60ro BHMMaHUA Npu NPOEKTUPOBAHUN U IKC-
nnyatauuy cuctem. Hanmume crctembl ra3oobHa-
py>KeHuA 1 / UNn aBapuInHOM CUCTEMbI BEHTUNA-
L1y ABNAETCA HEeNMPeMeHHbIM YCJTIOBMEM.

Mo cpaBHeHuto ¢ ammmakom, CO, ABnAeTcA MmeHee
onacHbIM xfiagareHTom. [Nof npeagensHo gonycTu-
MO KoHUeHTpauwmen (MAK) noHnmaeTca Makcu-
ManbHasA KoHUeHTpauma napos CO, B BO3ayxe,
JonycTMas ansa npebbiBaHWsA YesioBeKa B Teye-
HWe BOCbMMNYacoBOW paboyeit cmeHbl npu 40-ya-
coBoii paboueii Hepene. NOK ana ammunaka co-
ctaBnfaeT 25 ppm, a gna CO, - 5000 ppm (0.5%).

KoHueHTpauua CO, B BO3fyxe COCTaBAAET OKOJIO
0.04%. MNpwu 6o5ee BbICOKOW KOHLEHTPaLUN Ha-
61I0fal0TCA HeXeslaTe bHble PeakLmn:

2% 50% yBennyeHne 4acToTbl AbIXaHWA
3% 100% yBenvyeHne 4acToTbl AblXaHuWA
5% 300% yBenuyeHne 4acToTbl fibIXaHWA
8-10%  EcTecTBeHHOe fbixaHVe HapyLlaeTca 1

CTaHOBUTCA NPaAKTNYECKN HEBO3MOMHbIM.
lonosHaA 6onb, rONOBOKpPYXeHNe, NoT-
JINBOCTb U Ae€30pneHTalmnA.

>10%  Bo3moxHas noTepsa CO3HaHWA 1
NeTanbHbIN NCXOA,
>30%  BbICTPbIN NETanbHbIN NCXOA.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.5 KackapHble crictembl Ha CO, - NH; TpebytoT ncnonb-  obecneyrBatoT 6onee Bbicokmin KM v, cneposa-
3¢ PeKTMBHOCTD 30BaHUA KOHAEHCaTopa-ncnaputens. 3To CHUXKaeT  TesibHO, 6bonee BbICOKYI0 Tennonepeayvy. Obwas
3¢ PEKTUBHOCTb CUCTEMDI 13-32 HEOOXOANMOCTU 3 dEKTUBHOCTb KackagHom cuctembl Ha CO,-NH;
MMeTb nepenag TemnepaTtyp Mexay *KUAKOCTAMUN.  He CHUXKAETCA MO CPaBHEHNIO C TPAANLIMIOHHON
OpfHako Komnpeccopsl, paboTatowme Ha CO, amMmmumayHom cuctemon (puc. 10.5.1 n [3]).
lpumep:
COP-k03¢PunLIIEeHT NPON3BOANTENIbHOCTU XONOAUIbHOIN CUCTEMbI
25
2,18
1,92
2 1,78
o
[e}
(S]
T
AMMMayHan AmMurayHas R22 R22 KackagHas cuctema
OfHOCTYyneHvaTasa ABYyXCTyneH4aTana opHocTyneH4yaTan ABYXCTyneH4aTanA Ha aMMunake n CO;
B 40/ +25°C (-40/ +77°F)
B -50 / +25°C (-58 / +77°F)
Mctounmk: 1IAR Albuquerque, New Mexico 2003, P.S Nielsen & T.Lund
Introducing a New Ammonia/CO, Cascade Concept for Large Fishing Vessels
Puc. 10.5.1
10.6 B cuctemax Ha CO, C TpagULMNOHHBIMY XONoaub- 1A CMeLunBatoLmMXca TUMOB Maces, Hanpumep,

Macno B cuctemax Ha CO,

HbIMM KOMMPECCOPaMU UCMOb3YIOTCA Kak cme-
LIMBAIOLMECA, TaK Y HECMELLNBAIOLMECA TUMbI
macen (cm. TabnuLy HuxKe).

[lnAa HecmelLVBaOLMXCA Macen, Takux Kak nonu-
anbdaoneduHbl (MAO), opraHm3aLma cucTembl
CMa3Ku ABNIAETCA JOBOJIbHO CIIOXKHOW. MNoTHOCTL
macen MAO Huxe nnoTHocTu Xuakoro CO,. MNoaTo-
My MacJI0 M/1aBaeT Ha NMOBEPXHOCTY XONOAMIbHOTO
areHTa, 13-3a Yero yAanuTb ero C/ioxHee, Yem B
aMMMaYHbIX cncTemax. Kpome Toro, ona npepo-
TBPALLEHUA 3arPA3HEHUNS UCNApUTENen, Npu Nc-
Mosib30BaHMN HECMELLVIBAIOLMXCA TUMOB Macen
c1cTeMa MacnooTAeNeHMA KOMNPeccopa AoMKHa
ObITb OYEHb BbICOKOIDPEKTUBHOI: B CYLLHOCTY,
KenaTenbHO UMeTb NPaKTUYeCKn 6e3macaHyo
cuctemy.

Macen Ha ocHoBe nonuadupos (M03), yctpolicTBo
CUCTEMbI MacioobecneyeHnss HAMHOTO NpoLye.
Macna MO3 oTnnyatoTcsA BbICOKON CMOCOOHOCTHIO
K NMOrMOLLEHNIO BOAbI, MTOSTOMY OCHOBHOW 3afayen
npu npumeHeHnmn macen MO aBnseTca obecne-
YeHuie cTabrbHOCTM CMAa30YHOro Macsa.

B cucremax Ha CO, € BTOPMYHBIM PacCONbHbIM KOH-
TYPOM U1 CUCTEMAX C HACOCHOW Nofayeli ¢ 6e3mac-
NAHBIMK KOMMPeCccopamyi Macsio B LMPKYNPYLo-
wem CO, BoobLue OTCYTCTBYET. DTO ONTUMAIIbHO C
TOUKM 3peHns 3PEKTUBHOCTY, TaK KaK Npu 3TOM
obecneumnBatoTca BbICOKME KO3dhdULIMEHTbI TEMNsIo-
nepegaun B ncnaputenax. lNpu sTom, ogHako, Bce
KnanaHbl, yCTPONCTBA YNpaBieHWA 1 perynnposa-
HUA, U Lpyrie SneMeHTbl 060PYAOBaHMSA AOMKHbI
ob6nagaTtb CNOCOOHOCTbIO paboTaTb 6e3 CMasKu.

CO, u macno
Tun macna NnAO nos
NonunanbdaonedpunHoBoe macno |MonuonadpupHoe macno
(cuHmemuyeckoe Macno) (cnoxHo3gupHOe Macso)
PacTBOopumocTb Hu3kas (HecmelwmBatoleecs) Bbicokas (cmeluvBatoeecs)
CreneHb rugponusa |Huzkas Bbicokoe cpoacTBO BofE
Cucrema Ocob6ble Tpe6GoBaHuUA: Oco6ble Tpe60BaHUA OTCYTCTBYIOT
macnootgeneHus ® BbicoKas MPOU3BOANTENbHOCTD (Takne xe TpeboBaHMsA, Kak ANA CUCTEM

dunbTpayun

® MHorocTtyneHyaTble GUnbTPbI
® AKTMBHbIN YrofibHbIA GUIbLTP

Ha [XOY/XQY xnapgareHTax)

Cucrema BosBpara Ocobble Tpe6oBaHuA:

TexHnyeckun npocran

Macna ® CnvB macna 13 Hu3KoTemneparyp- (Takme xe TpeboBaHWsA, KaK AfiA cMcTem
HOro pecmBepa (MNOTHOCTb Macsa Ha TXQY/XOY xnapareHTax)
Huxe, yem CO, - B onmyme ot NHs)
3apauum, TpeGytowme |® Cuctema oTheneHUs 1 Bo3BpaTa | ® Bbicokoe cpoacTso Boge
peweHns Macna ® ObecneyeHne 4ONTOBPEMEHHON

o }J,onrospemeHHoe HaKanJimBaHmne
Macsia, Hanpumep, B UCNapuTtenax

CTabUNbHOCTU Macna

® HeobxogumocTb obecneueHns
UMCTOTbI CUCTEMBI MO X/1afareHTy
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10.6
Macno B cuctemax Ha CO,
(npodonxeHue)

lMpumep 10.6.1

Cucmema macnoobecneqeHus
0715 cuCmem ¢ pacmeopumbimMu
(cmewusarowumucsa) macnamu

lpumep 10.6.2

Cucmema macsioobecneveHus
0/19 cucmem € pacmeopuMbIMu
(cmewusarowuMucs) macaamu

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

KoHueHTpauua Macna B otaenutene XuaKkoctu
NocTeneHHO yBENNUMNBAETCS, TaK Kak Macsio He
MOXET HEMOCPEeACTBEHHO BCACbIBaTbCA BMECTE

C napom obpatHo B Komnpeccop. Mpwu cviuKom
BbICOKOW KOHLIEHTpaLMm1 Macsia B ucnapurerne,
OHO oA AeCTBMEM afre3MOoHHbIX CUi obpasyeTt
NeHKY Ha NOBEPXHOCTAX TENNOOOMEHA, YTO CHU-
»KaeT MOLLHOCTb YCTaHOBKMU.

Mpwy o6ecneyeHny NOCTOSHHOTO UCMAPEHNA YacTn
3arpAsHeHHoro macnom xungkoro CO, n3 otgenu-
TenA »KNAKOCTN KOHLIEHTPaLUMA Maca B yCTaHOBKe
OyneT noaaepKrBaTbCs Ha HU3KOM ypoBHe. Bo
BpeMsA npoLiecca BbiNnapriBaHMA B MaC/I00TCTON-
HuKe xngknn CO, nepeoxnakpaerca, a cmecb

macna u CO, Bbinapusaetca u3 orgenutena CO, n
BCACbIBAETCA 0OPATHO B KOMMPECCOop.

CO; B UMCTO XKNOKOM BUZE HU B KOEM Cllyyae He
[OJIKEH NOCTYNaThb Ha3aj B KOMNPeCccop, Tak Kak
3TO NpMBEAET K MOBPEXAEHMIO MOC/IeAHEro; no-
3TOMY COBEpLUEHHO HEObX0AUMO obecneynTb ne-
perpetoe coctosaHme CO, Ha BbIXOAe 13 Tennoob-
MEeHHMKa.

[lna perynnpoBaHus neperpesa MOXHO UCMOSb-
30BaTb KnanaH Tuna REG, ycTaHaBnvBaemblIn 3a
COJIEHOVHbIM K/larnaHOM.

REG
EVRST

Cucmema pezeHepayuu macia ¢ nodcoeduHeHuem K cmosky omoenumens CO,

Pecuep CO, Qg

MacnooTCTONHNK

Danfoss
Tapp_0162
10-2012

Wcnaputenb-
KOHAeHcaTop

PecuBep CO,

> —g

Cucmema pez2eHepayuu macsia c nodcoedouHeHueMm 3a YUPKYJTAUUOHHbIM Hacocom XXuokocmu

Danfoss
Tapp_0163
10-2012

Wcnapwutensb-
KOHAeHcaTop

EVRST

REG

MacnooTCTonHUK
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10.7 . CpaBHeHue nowaan nonepeyHoro ceyeHus Tpyo O6partHbIi TPy6ONpPOBOA
CpaBHeHue TpeGoBaHuii k O6paTHbIi Tpy60NpPoBOS BaXKHOro Napa / BRaHoro napa

KOMMOHEHTaM CUCTEM Ha XUAKOCTHDIiI TPY6ONpoBoA
CO,, ammunake n R134a

KugkocTHoi
Tpybonposog

OT ammmnaka n R134a CO, otnu- Tabnuya 1
YyaeTcA BO MHOMMX OTHOLLEHUAX. XnapareHT R 134a R717 co,
AanHoe cpasHenrme nnniocTpy- Mpown3BoanTeNnbHOCTL KBT 250 250 250
pyeT 3ToT $aKT; AnA [OCTOBep- -
HOCTV CpaBHeHMs paboune yc- O6patHbiii AT K 0.8 0.8 0.8
noBws (Temnepatypa KuneHus, Tpy6onposoa Ap 6ap 0.0212 0.0303 0.2930
TemnepaTypa KoHAeHcaumum) BaxHoronapa  copoctn m/c 11.0 20.2 8.2
NMPUHATbHI OQNHAKOBbIMU.
Lnametp MM 215 133 69
Mnowaab ceyeHma MMm? 36385 13894 3774
MnAKOCTHBIN CkopocTb m/c 0.8 0.8 0.8
Tpy6onpoBoa
® L ®
Luametp MM 61 36 58
Mnowaab ceyeHna MMm? 2968 998 2609
CymmapHas O6paTHbI TPy6onpoBOf Mm? 39353 14892 6382
N/oWaab CEUYEHNS  BAXXHOTO napa +
XKUAKOCTHBI TPY6OMpoBoz,
Mnowaab ceyeHns XULKOCTHOrO Tpy6onposoaa % 8 7 41

| Leqy =50 [M] - KpacTHOCTb LMpKynAuun.: ng =3 - Temnepatypa kunenusa: TE = -40[°C]

CpaBHeHu e niowwaam nonepeyHoro ceyeHus Tpy6
BcacbiBatowuii Tpy6onpoBop cyxoro napa /
KUAKOCTHbI Tpy6onpoBoy,

BcacbiBatowuii Tpybonposon
Cyxoro napa

KnaKoCTHbIN

Tpy6onposop

Tabnuua 2

XnapareHTt R 134a R717 CO:2

MpoussoguTenbHOCTL KBT 250 250 250
BcacbiBatowun AT K 0.8 0.8 0.8
Tpy6onposoA Ap 6ap 0.0212 0.0303 0.2930
cyxoro napa CkopocCTb m/c 20.4 37.5 15.4

LuameTp MM 168 102 53

Mnowaab ceyeHma MMm? 22134 8097 2242
MnAKOCTHBIN CkopocTb m/c 0.8 0.8 0.8
Tpy6onpoBoa

® ° O

HuameTp MM 37 21 35

Mnowaab ceueHna MMm? 1089 353 975
CymmapHasn BcacbiBatowii Tpybonposog,  MM? 23223 8450 3217
nnowab CeYEHNA  CyXOro napa + *XMAKOCTHON

Tpy6onpoBoa
Mnowaab ceyeHns XMLKOCTHOro Tpybonposoaa % 5 4 30

Leqy =50 [M] - Temnepatypa kunenus: TE = -40[°C] - Temnepatypa KoHfeHcauun: TE = -15[°C]
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10.7 ) CpaBHeHue NIoLWaay NonepeyHoro ceyeHns Tpy6
CpaeHeHne TpeGoBaHmii k BcacbiBalowmii Tpy6onposog cyxoro napa /

KOMMOHEHTaM CUCTEM Ha XUAKOCTHBII TPY60NpPOBOA
CO,, ammunake n R134a

(npodonxeHue)
Tabnuua 3
XnapgareHTt R 134a R717 CO,
MpowusBognTenbHocTb  KBT 250 250 250
BcacbiBatowwmii Tpy6o- Mnowaab ceyeHma MMm? 22134 8097 2242
NpoBOA CyXOro napa
KupakocTHbIN Tpybonposog — INnowaab ceveHns MMm? 1089 353 975
CymmapHas nnowagb ceyeHus Mm? 23223 8450 3217
OTHOCUTeNbHas Nnowaab ceyeHns - 7.2 2.6 1.0
Mnowaab ceyeHns XMAKOCTHOro Tpybonposoaa % 5 4 30
Mnowapab ceyeHnsa TpybonpoBoaa napa % 95 96 70
8
Z 9?.{}:, 1] )KI/I}:LKOCTHbI‘IZ Tpy6onposog
5 | [ Bcacbisatowumii py6onposoa
4
31
2 1
1 4
0 4

R134a R717

CO.

| Leqy =50 [M] - Temnepatypa kunenus: TE = -40[°C] - Temnepatypa KoHfeHcauun: TE = -15[°C]

CpaBHeHVe 06beMHOI NPON3BOAUTENIbLHOCTI Komnpeccop
KomMnpeccopa
Tabnuua 4

XnapareHTt R134a R717 co,
Xonoaonpon3BoanTeNnbHOCTb KBT 250 250 250
Tpebyemas 06beMHasi NPOV3BOAUTENBHOCTL M3/y 1628 1092 124
Komrnpeccopa
OTHocKTeNnbHasA o6beMHan - 13.1 8.8 1.0
NpOV3BOANTENIBHOCTD
Temnepatypa kunenus: TE = -40[°C] - Temnepatypa KoHfeHcauyuu: TE = -15[°C]
CpaBHeHMe fAaBneHunA / nepeoxnaxkgeHmnsa
B XKUAKOCTHbIX CTOAKaX
Tabnuua 5

XnapareHTt R 134a R717 CO,
BbicoTa »uakocTHoro ctoaka “H” M 3 3 3
[aBneHue ctonba xugkoctv “Ap” 6ap 0.418 0.213 0.329
MepeoxnaxaeHve B XMAKOCTHOM cTosiKe “At” K 14.91 5.21 0.88

Pecusep CO, A
H |Ap [At

TemnepaTypa kunenua: TE = -40[°C]
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

O6pamHsie mpy6onposoodbl
8J10’KHO20 NApaA 8 cucmemax
c HacocHou nooayeli
XxnadazeHma:

JIuHuU 8cacebiBaHus 8 cucmemax
C HenocpedcmeeHHbIM KuneHuem
xnadazeHma:

JluHuu XXuokocmu:

CpaBHEHMEe CUCTEM C HACOCHOW Nofayen CBUAETENb-
CTBYET O TOM, YTO 1A 06paTHbIX TPY60NpoBOAOB
BNI@>KHOTO Napa cuctem Ha CO, TpebytoTca TpyObl
ropasfo MeHbLLEro ANaMeTpa, YeM A CUCTEM, pa-
6oTaoWwmnx Ha ammuake unm R134a (cm. Tabn. 3).
[lonycTMbin nepenaa AaBneHns ana obpaTHbIX
Tpy6onpoBoAoB BaxHOro napa cuctem Ha CO, B
YCIOBUAX SKBMBASIEHTHOIO TeMMepaTypHOro ne-

penaga nprvmepHo B 10 pas Bbille, Yem s 06-
paTHbIX TPy60NpPOBOAOB BNA)KHOIO Napa C1cTeMm,
paboTatownx Ha ammmake unu R134a. 310 06b-
AICHAETCA OTHOCUTENbHO BbICOKOW MIOTHOCTHIO
napoobpasHoro CO,. CpaBHeHWe NPOBEAEHO NpK
KpaTHOCTY LmpKynaumn 3. MNpu KpaTHOCTW LIMPKY-
NAUUN, ONTVMU3UPOBAHHON AN KaXKAoro xnaga-
reHTa, pe3ynsratbl 6yAyT HECKONBKO APYTMU.

Mpu cpaBHEHNK BcacbIBaOLWMX TPyOONPOBOLOB
pe3ynbTaThbl Mo nepenagam AaBleHUs U AMaMeTpy
Tpy6ONpPOBOAOB NOUTU TaKME e, KaK 1 B Npefbl-
Aylem cpaBHeHuM (Tabn. 2).

Kak onst cuctem € HaCoCHOWM nogayei, Tak u Ansi CUc-
TEeM C HEeMOCPEACTBEHHBIM K/MEHNEM XNafareHTa,
paccueTHble AMaMEeTPbI XKUAKOCTHBIX TPYOOMpPoBO-
noB CO, HamHOro 6osblie, Yem AN1A AMMUAYHbIX
CcucTeM, HO HeMHOTUM 6orbLUe YeMm, NA CUCTEM
Ha R134a (1abn. 1 1 2). 3To 06BACHAETCA TEM, UTO
CKpbITas Tensiota napoobpa3oBaHNA aMMmaKa 3Ha-
ynTenbHo 6onblue, yemy CO, 1 R134a.

CornacHo Tabn. 1 cymmapHas nioLaib nornepeu-
HOro ceyeHUs TPybonpoBoaoB crctembl Ha CO,
NPUMEPHO B 2,5 pa3a MeHbLUe, YeM Y aMMUaYyHON
CUCTEMbI M MPUMEPHO B 7 pa3 MeHbLLE, YeM y cucTe-
Mbl Ha R134a. 3TOT pe3ynbraT MHTePeCHO CKasbl-
BAETCA Ha OTHOCUTESIbHOW CTOMMOCTY MOHTaXa
LNA 3TUX TPEX XN1afjareHToB.

BBy oTHoCHTENbHO HeboNbLLIOro 06bemMa Napa 1
601bLUO 06BEMHON XONOAOMNPOV3BOAUTENBHOCTY,
cuctembl Ha CO, YyBCTBUTENBHBI K KONebaHNAM
Npov3BOANTENBHOCTU. [103TOMY OUYeHb BaXKHO npe-
LYCMOTpPETb OTAENUTENb XUAKOCTY JOCTaTOYHOrO
o6bema s KomneHcauuy HebosbLIoro obbema
napa B Tpybonposopax.

B Tabn.4 paccuntaHa Heobxogrmas NPovn3BOAU-
TeNIbHOCTb KOMMpeccopa AnA Tpex X/1afareHToB
npu oaMHaKOBOW TeNIOBON Harpyske. Kak cnegyet
13 Tabnuupl, ana cuctembl Ha CO, TpebyeTca KoMm-
Npeccop 3HauMTeNIbHO MeHbLUEN MPOV3BOAUTENb-
HOCTW, YeM AJIA CUCTEMbI Ha aMMuake unm R134a.

[lnAa ycnoBui ogrHakoBo 06beMHOI NPor3Bo-
ONTENbHOCTI KOMMPECCOPOB 3anac Npov3Boau-
TeNbHOCTM Komnpeccopa B cucteme Ha CO, B 8,8
1 13 pa3 6osblue 3anaca NPoOM3BOAUTENIbHOCTA
3TOrO0 e KoMnpeccopa Npu NCNosib30BaHN B
cucTeMax Ha ammuake 1 R134a cooTBETCTBEHHO.

B Tabn. 5 npmBeaeHbl 3HaUEeHWs NepeoxnaxaeHus,
MoJly4aeMoro B »K1AKOCTHOM CTosAKe BbicoTon "H",
[ONA Tpex xnapareHToB. MNepeoxnaxgeHuve B Xung-
KocTHOM cTosiKe ¢ CO, HAMHOTO MeHbLUe, YemM Ans
ammuaka 1 R134a. 3To Heo6XOAMMO YUNTbIBaTb
npu NPOEKTUPOBaHUN ANA NPeAOTBPALLEHNSA
KaBUTaLUU U PpYrux NpobsieM ¢ LMpKynsLymoH-
HbIMK Hacocamm xugkoro CO,.

10.8
Boga B cucremax Ha CO,

B aMMumayuHbIX cmcTemMax HeOOXOAMMO PErynapHoO
3aMeHATb Mac/o ¥ YacTo yAanaTb HeKOHeJeHCH-
pytloLmeca rasbl, YTo6bl MUHUMW3MPOBATb HAKoM-
NeHvie Macsa, BNarv 1 TBepAbIX NpYMeceil.

Mo cpaBHeHMIO C aMMUAYHBIMU CUCTEMaMMK, CACTe-
Mbl Ha CO, MeHee UyBCTBUTESNbHBI K BOAE, HO ee
Hanunyvie MoXeT co3aaBaTb Npobnembl. B Heko-
TOpPbIX PaHHMX ycTaHOBKax Ha CO, oTmMeyanmcb
npobnembl Kak € yCTPOWCTBaM1 PETYIMPOBaHNS,
TaK 1 C APYrMmM KOMMoHeHTamu. Kak BbIACHUNOC,
MHOT Ve 13 3TUX Npobniem Obinu Bbi3BaHbl 3aMep-
3aHMeM NPUCYTCTBOBaBLUEN B CCTeMe BOfbl. B

COBPEMEHHbIX CMCTEMax ANA nogaepxaHuma co-
AepKaHMA BOAbI Ha AONYCTUMOM YypPOBHE NCNOJb-
3Yy0TCA d)VIJ'IprbI-OCYLIJVITEJ'IVI.

[onycTumbin ypoBeHb Bofbl Ans cuctem Ha CO,
HaMHOrO HKe, YeM Al cucTem, paboTaloLmx Ha
apyrux xnagareHtax. Ha rpaduke Ha puc. 10.8.1
npepacTaBfieHa 3aBMCMOCTb BOAOPACTBOPUMOCTY
CO, B XnpaKon 1 naposoii hasax oT TemnepaTypbl.
Bogopacteopumocts CO, B kunakow pase 3Haum-
TeNbHO BblLLE, YeM B MAPOBO.
BogopactsopumocTts CO, B napoBoii dpase Takxe
N3BeCTHa Kak mouyka pocel.

BopgopactBopumoctb CO, B kupakom / naposoii pase
£ 1200 ‘ :
S Mupkas dasa CO,
T 1000
I
[J]
S
T 800
S
S
& 600
2 /
S 400
*
e
(=1
2 200
©
v} Maposas dasa CO,
2 0 — | |
-60 -40 -20 0 20 40 60 [°C]
Puc. 10.8.1 Temnepatypa
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

10.8
Bopa B cuctemax Ha CO, .
BOAOpaCTBOPMMOCTb Pa3/INYHbIX XJlafareHTOB B NapoBou ¢a3e
(npodonxeHue)
— _ R717
< 2000
T /’
2
T /
o
i)
0
[
1%
o
=
=
Q
8 1000
G
8 7
S P R134a
3 /
= "
E — R404A
4 = - =
£ co,
0 ———
-50 -30 -10 10 [°C]
Temnepatypa
Puc. 10.8.2
BopopacTtBopumoctb CO,
1000 ———= Kngkasa dasa
— e
[ T
g —
o
=
3
E_ 100 ,,'/ MapoBas ¢da3za
o
I}
G _—
©
o
x
z -
g 10 _~
= =~
= =
o i
4
©
=
1
-50 -30 -10 10 [°C]
Temnepatypa
Puc. 10.8.3
BopopactBopumoctb CO,
(] r
m G
i g
< 55
® 58
g
o 3§
& £t
= Mapbl H,O, "pacTBopeHHble" B napax CO, Monekynbl H,O 06pasytot kannv Boabl B napax CO,
g o
© G
< .
8 1
= g8
= 3
s gg
* = @ Fonblee KOMMYECTBO monekyn H,O
Monekynbl H,0, "pactBopeHHble" B xugKkom CO, yAepxuBaetcs BmecTe B xuakom CO,
Huskas KOHUEeHTpauuna soabl Bbicokan KOHUEeHTpauuAa soabl
Puc. 10.8.4
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.8
Bopa B cuctemax Ha CO,
(npodonxeHue)

Xumuyeckue peakyuu

Boda 8 napoeoli ¢paze

MonuonsgpupHoe (I103) macno

Monuansgpaonegpurosgoe (MAO)
macao

BopopacTtBopumoctb CO, B napoBoii ¢pase
100
E 90 CO, +
>S5 8 BOOA
e 70 CO,+JIEQR
TS 50
g g 40
g x 30
S5 2 €O, +H,0
© 2
g 1(()) — nap«amﬂ;ﬁlan
-40 -20 0 20 °C
—40 -4 32 68 °F
Puc. 10.8.5 Temnepatypa

Ha gnarpamme Ha pucyHke 10.8.1 nokasaHo, 4to
BogopacTBopuMocTb CO, 3HaUMTENbHO HIXKe BO-
nopacteopumoct R134a unn ammumaka. MNpu -20
°C [-4 °F] npepen BOAOPaCcTBOPMMOCTI XNajareH-
TOB B KMAKOW pase nmeeT cnepytoLime 3HaueHmsa:
m 20.8 ppm gna CO,

m 158 ppm anaR134a

B 672 ppm Ana ammuaka

Mpn KOHUEHTPaLMy BOAbI H/XKe 3TUX 3HAYEHNI
OHa OCTaeTCA PaCTBOPEHHON B XJlafjareHTe 1 He
nNpUYMHAET Bpeaa cucteme. Kak cnegyet us puc.
10.8.4, monekynbl Boabl (H,0) pacTBopeHb! B xna-
JareHTe Npu KOHLEHTPaLumn BOAb! HUXeE, Yem
BepxHero npegena sogopactsopumoctnt CO,, HO

OHVI BbIAENIATCA U3 PacTBOPa B Bue Kanesb,
€C/IM KOHLEHTPALMA BObl NMPEBbILWLAET STOT npe-
aen.

Ecnu KoHUeHTpauwma BoAbl MPEBbICUT 3TOT Npeaen
B crcteme Ha CO,, TO MOy T BO3HUKHYTb Npobre-
Mbl, 0cO6eHHO Npu Temnepatype Hmxke 0°C. B
3TOM CJlyyae BOfa 3aMep3aeT U KpUCTanibl ibaa
MOTYT MOTYT NPVBECTU K GTIOKMPOBKE perynmpyo-
KX KnanaHoB, CONIEHOMAHbBIX KnamnaHoB, Gub-
TPOB 1 Agpyroro obopynosaHua (puc. 10.8.5.). IT1a
npobnema 0co6eHHO aKTyanbHa B 3aTOM/IEHHbIX
cucTeMax € HernocpeacTBeHHbIM KuneHnem CO; 1
He CTONb BaxkHa Ana cuctem Ha CO, ¢ BTOPUYHBIM
paccosibHbIM KOHTYPOM BBUZY NPUMEHEHWs Me-
Hee UyBCTBUTENIbHOrO 060PYAOBAHUA.

CnepyeT OTMETUTb, UTO peakLUK, PaCCMOTPEHHbIE
HIKe, He BO3HIKAIOT B XOpoLwo paboTatoLei
cucteme Ha CO,, T.e Npu cofepKaHnM BOAbI HUXKe
BepxHero npegena sogopactsopumoctu CO,.

B 3aMKHYTOM cncTeme, TakoM Kak CUCTemMa OXJla-
fdexuna, CO, MOXeT BCTyNaTb B peakLumio C Mac/ioMm,
KNCJIOPOAOM 1 BOAOWN, 0COOEHHO NP MOBbILIEH-
HbIX TeMMNepaTypax 1 aasneHunax. Hanprmep, ecnu
copepKaHve BOAbl MPEBbICUT BEPXHUI npeaen
BopopacteopumMocTtu, 13 CO, MoxeT obpa3oBathb-
cA yronbHasa Kucnorta (cm. [4] u [5]):

CO, + H,0— H,COs
(CO, + Bofa — yronbHas KucoTa)

13 onbITa 3KCnyaTaummy NpoMBbILLIEHHOTO 060pY-
foBaHuA Ha CO, B yCNIOBUAX BbICOKOIO cofieprKa-
HWA BOAbI, U3BECTHO, YTO YrofibHasA K1CIoTa BeCb-
Ma arpeccuBHa Mo OTHOLLEHKIO K LiefioMy pagy
METasoB, OAHAKO BbILIEYNOMAHYTas peakuusa He
MIMeeT MeCTa B cucTemMax oxnaxkgeHus Ha CO, npu
YCNOBUM COAEPaHNA UX B XOPOLLIEM COCTOAHNM,
T.e. NPV NOALAEPKAHNMN COAEPKAHWS BOAbI HUXKe
BepxHero npepena sogopactsopumoctt CO,.

Mpv [OCTAaTOYHO BbICOKOW KOHLEHTPaLuy BOAbI,
CO, 1 Bofa B napoBoli pase MOryT pearnpoBaTb
c obpaszoBaHMeM ra3oBoBro rugpata CO,:

CO, + 8 H,0 — CO,(H,0)s
(CO, + Bofia — ruapaTtpoBaHHbIin CO,)

lasosbin rmgpat CO, MMeeT KpyrnHble MONeKysbl
1 MOXET CyLLecTBOBaTb Npu TemrepaType Bbille
0°C [32°F]. 3To MOXeT BbI3BaTb Npobnembl C pery-
nupyowmm obopynoBaHuem 1 GuabTpamu, aHa-
NornyHble npobnemam m13-3a nbaa.

Kak npaBuno, cnoxHole s3¢pupbl, Takue Kak MO
pearupyioT C BOAOI cnefyowmm o6pasom:

RCOOR’ + H,O — R'OH + RCOOH

(3¢up + Boga — CNUPT + opraHmMyeckas KMcoTa)

Mpu Hannumm Boppl, MO BCTyNaeT € Hell B peakumio
C 06pa3oBaHVeM CNPTa Y OPraHNYECKON KACIOTbI
(kap6oHOBOI), KOTOPAA MOXKET MPUBECTU K KOPPO-
311 METaJIOB B cucTeMe. [103ToOMY OUeHb BaXKHO
OrpaHMYnTb KOHLEeHTpaumto Boabl B cucteme ¢ CO,
npwv NCMOIb30BaHUM NONNONIGUPHBIX Macer.

2RCH; + 30, —» 2H,0, + 2RCOOH
(Macno + Knucnopopn — Bofa + KUCoTa)

MAO macno Tak»e Ha3blBalT CUHTETMYECKUM Mac-
nom. O6biuHO, MAO oueHb cTabunbHbl. OfHAKO,
npwv HANNYKKN B CUCTEME JOCTAaTOYHOTO KONMYECTBa
CBOOOAHOIO KMNCIOPOaa, HaNpuUMep, 13-3a Koppo-
31K B Tpy6ax, KNCNIOPOA BCTYMNAEeT B peakuuio C
Macnom ¢ obpasoBaHmem KapOOHOBOI KNCIOTHI.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

10.9
YpaneHwuie Bogbl

KoHTporb 3a copepkaHnem Bofibl B CUCTEME OXTIaXK-
LleHnA ABNAETCA oUYeHb 3PpPeKTUBHbBIM CMOCOO60M
NPOGUNAKTVKI BbILLEYNOMSAHYTbIX XMMUYECKNX
peakunin.

[nAa ynaneHns Bofabl BO GpPeOHOBbIX CMCTEMAX UC-
NoNb3yTCA GUIBTPbI-OCYLLIMTENN, Kak NPaBUIIo,
C CepAeYHnKOM U3 LieonmTa. Lleonnt nmeet oueHb
MeJIKI1e Nopbl U JeNCTBYET Kak MOMEKYIAPHOe
cuTo (pnc. 10.9.1)

MoneKysnbl BOfbl 4OCTaTOYHO Maslbl, 4TOObI NPO-
XOAUTb Yepes cuTo, 1, byAyun oueHb NONAPHLIMY,
apcopbupyloTca Ha moneKkynax Leonuta. Moneky-
nbl R134a cnnWKom BeNUKKM, YTOObI MPOHMKHYTb
yepes cuto. [pun 3ameHe cepaeyHnKa, Boga yaa-
NAETCA BMeCTe C HUM.

Bopa

o,

Puc. 10.9.1

MOﬂeKyﬂbI XnapareHTa n moJieKynsapHoe cuto

Pasmep MuKponop B yeonute

1*10°mm [39 * 10° gronm]

R134a

NH;

n=3 n=1 1 ppm

Mpumep:

-40/-10°C - CO,

Cuctema C HaCoCHOW nogaven
XKUOKOro xnapareHTa
KoHueHTpauma Bogbl 20 [ppm]

RH =22% | RH >100%

RH =15.4%

Komnpeccop

CO, NH;
Komnpeccop

A 4

20 ppm

RH =15.4%

Puc. 10.9.2

1 ppm

MakcvmanbHas BogopactsopumocTtb CO,
B XuAKON dase

@ —40°C: 130 [ppm]

@ —-10°C: 405 [ppm]

MakcrmanbHas BogopactsopumocTtb CO,
B NapoBoii pase

@ —-40°C: 7 [ppm]

@ ~10°C: 33 [ppm]

RH =0.25%
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

10.9 X
YpaneHve Boapbl Mpumep:
n hil 20 ppm -40/-10°C- CO,
(npodosnxxeHue) Cuncrema c HenocpeaCTBEHHbIM
KUMNEHNEM X/aaareHTa
KoHueHTpauma sogbl 20 [ppm]
RH > 100%
NH;
Komnpeccop Komnpeccop
| - |-
» >
NnHuA
BCacblBaHUA
— TennoobmeHHMK
(koHZeHcaTop)
JInHna
Wcnaputensb KMIKOCTH
20 ppm 1 ppm
MakcumanbHaa Bogopactsopumocts CO,
B XuAKon daze
@ —40°C: 130 [ppm]
@ —10°C: 405 [ppm]
MakcvmanbHas BogopactsopumocTts CO,
B NapoBoii paze
—40°C: 7 [ppm
RH = 66.7% RH =4.9% 8‘1()00: 33[ [ppr!\]
Puc. 10.9.3
MpuHuMNuanbHaA cxema KackagHom cuctembl Ha CO, - NH;
BcacbiBatowuin
Tpy6onposos Komnpeccop CO,
cyxoro napa
OunbTp-
ocywunTenb PECI/IBep CO2
Vicnapurens TennoobMeHHNK
2 2
|
NHuankatop KnpkocTHbIN
B/TAXKHOCTN pr60|‘IDOBOFl
QunsTp-ocywHTens BapuaHTbl ycTaHOBKM GpUNbTpOB-OCyLlINTENEIA:
- Ha 06BOAHbIX JINHUAX;
— - Ha OCHOBHOM XWJKOCTHOM Tpy6omnpoBoae.
VHpunkatop VLOKOCTHbI
B/IAXKHOCTN TPpy6OnpoBoA
Puc. 10.9.4
Monekynbl CO, HenonApHbI, MOSTOMY NpoLecc UUTENBHO HUKE, YEM B XKMAKOW, TaK UTo Gonbluee
yAaneHna BoAbl OT/INYAETCA OT NPUBEAEHHOro KONMYeCTBO BOAbl MOXKeT TPaHCNOPTMPOBATbLCA B
Bbile. Kak 1 monekynbl Bogbl, monekysnbl CO, fo-  NIMHUM XNOKOCTU.
CTaTOYHO Maribl, YTOObI MPOXOAUTb Yepes Morne-
KynapHoe cuto. OgHaKo, MoneKyJsibl BoAbl aAcop- Ha puc. 10.9.2 noka3aHoO N3MeHeHne OTHOCUTENb-
6UPYIOTCA Ha MONEKYNAPHOM CUTE U CTPEMSATCSA HOW BNIA’>KHOCTW B CCTEME C HAaCOCHOW nogayen
BbITeCHUTb MoseKy bl CO, 3a cueT pasHuULbI B MO-  XKMAKOro xnagareHta npu —40°C. U3 pucyHka sug-
nApHocTU. UABLTPbI-OCYLINTENN C CEPAEYHMNKOM HO, YTO OTHOCUTEJIbHAA BIAXXHOCTb B INHUN BO3-
13 LieonnTa He MoryT 6bITb MCMONb30BaHbI B aM- BpaTa XnAKOCTUN BbICOKA 1 3aBUCUT OT KPaTHOCTM
MMAYHbIX CUCTEeMaX, TaK KaK U BOAA, 1 aMMUaK LmpKynaumn. B cucteme ¢ HenocpeaCcTBEHHbIM
OYeHb NonsipHbl. HecmMoTps Ha To, UTO GUNBTPbI- KMMeHneM XnagareHTa OTHOCUTeSIbHasA BAaXKHOCTb
ocywuTenu B cuctemax ¢ CO, paboTaloT Haue, X  M3MEeHAETCA MHaye, HO 1 B 3TOM cCJlyyae KOHLeH-
3bPeKTUBHOCTb OBONBHO BbicOKa. CNOCOBHOCTL  Tpauus BoAbl MakKCMasbHa B IMHUM BCacbIBaHWSA
yAep»KrBaTb BOAY NPUMEPHO TaKas e, Kak 1 B (pnc. 10.9.3).
cuctemax ¢ R134a.
[prHVYMasn BO BHUMaHMe NpenmyLecTBa 3Toro
NPUHLUMNA, UHAVKATOPbI BNAaXXHOCTU 1 GUIBLTPbI-
Han6onee adpdeKTMBHO 06HapYKMBaTb 1 yAanaTb ocywmTeny 06bIYHO YCTaHABNNBAIOT B JINHUN XKNA-
BOZY B TeX MeCTax, e ee KOHLEHTPaLus BbICOKA.  KOCTV UM B GanacHOW NMMHUM XKUAKOCTYN 13 pe-
PactBopumocTb BoAbI B NapoBoit ¢pase CO, 3Ha- cmBepa (puc. 10.9.4 1 10.9.5).
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

lpumep 10.9.5:
Gunempel-ocywumernu e cucme- Qunbmpel-ocywumesnu Ha XUOKOCMHOU UHUU Bobixop NH;
Max ¢ HacocHol nodayeli CO,

Y

Komnpeccop

Bxopg NH;
—

KoHnpeHcaTop

== [Tap00O6PA3HDBIN XSTaJareHT
BbICOKOIO fiaBfieHnA
Mupknn xnagareHt
BbICOKOIO fiaBieHnA

= [JAapOXKMOKOCTHAA CMECb
MapoobpasHbiil xnagareHT
HW3KOro JaBfeHuA
MKuakum xnagareHT
HW3KOro JaBfeHunA

== Macno OTgenutenb Xnakoctn

qUALULIRTLOOLD.IA|

Pecusep

% Pacwmpnu-
TeNbHbIN
A KnanaH

O Q

@ 3anopHbI KNanaH ( ‘

@ (DI/IJ'Ipr-OcleJVITe}'Ib @ SVA

@ CMOTpOBOE CTeKNo

*
@3anopr||7|KnanaH I "/
f&n—Q @ DCrR E{@SNV
Wcnaputensb ®

'\
Danfoss '{/@
Tapp_0118_02 {
10-212

=== [Jap00O6PaA3HbIN XNlafareHT
BbICOKOTO AaBneHuns Qunempbi-ocywiumesnu Ha 06800HOU JIUHUU
Munaknin xnapareHt
BbICOKOIO fiaBieHnA Bbixog NH;

= [JapOXUOKOCTHAA CMECH >
MapoobpasHbIii xnagareHT
HW3KOro JaBneHua
Mupknin xnagareHt
HW3KOro JaBneHuA

=== Macno

Y

Komnpeccop

Bxog NH;
—_—

KoHpeHcaTop

QUALULRITLOOLD.|A|

® 3anopHbI KnanaH PecviBep

@) OunbTp-ocywnTenb

@ CmoTpoBoOe cTeKkno OTaenvTenb XUAKOCTA

@ 3anopHbI KnanaH % Pacwmpn-
TeJIbHbIN

A KranaH

O Q

()

L @ sva
n&n—Q Eﬂ ® DCR SSNV
®

SGRN

DY
oo |
Danfoss

Tapp_0175_02
10-2012

"

Ncnaputensb

He Bce KnanaHbl MoKasaHbl Ha CXemax.
Cxembl He OMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

lpumep 10.9.6:
Gunempel-ocywiumenu e cucme-
Max ¢ HacocHol nodayeli CO,
(npodonxeHue)

lpumep 10.9.7:
Gunempel-ocywumenu 8 cuc-
memax c HenocpeodCcmeeHHbIM
kuneHuem CO,

=== [Tap006PA3HbBIN XSTafareHT
BbICOKOIO AAaBNieHnsA
Mupknin xnapgareHt
BbICOKOIO AaBNieHuns

mmmm [lapOXMAKOCTHAA CMECh
Mapoobpa3Hbiil xnagareHT
HU3KOro JaBneHus

== Macno

® OunbTp-ocywnTenb
@) OunbTp-ocywmTenb
QunbTp-ocywnTenb
3anopHbI KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH
@ CmOTpOBOE CTeKN0
CMOTpOBOE CTEKNO
® CMOTpOBOE CTEKNO
3anopHbI KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

He Bce KnanaHbl MoKasaHbl Ha CXemax.
Cxembl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOA
[OKyMeHTaLmu.

Mpwu ycTaHoBKe GpUnbTpa-ocylunTens B cucteme ¢
CO, HeobX0AMMO YUnTbIBaTb CriefytoLlee:

m OTHOCMTeNbHasA BNAXXHOCTb
OTHOCUTENbHASA BNAXXHOCTb [10/1)KHA ObITb
BbICOKOW.

m [otepw paBneHuna
MoTepu faBneHna Ha GunbTpe-ocylnTene
[OMKHbI 6bITb HEBESIMKMN U HE AOSIKHbBI BIIATD
Ha NPON3BOAUTENIBHOCTb CUCTEMBI.

m [IByx¢asHbiii NOTOK
TeueHwne gByxdasHOro NoToka yepes
dunbTp-ocywnTenb, BBUAY ero 0cobeHHOCTH
PacTBOPATb BOAY, AOJIXKHO ObITb NCKIOUEHO
13-3a ONMacHOCTW 3aMep3aHnaA BOAbI 1 6IOKK-
poBaHua ¢unbTpa.

OUnbTPLI-OCYLWNTENN C CUCTEMAX C HACOCHOW Mo-
faven CO, pekomeHayeTCA yCTaHaBAMBaTb B Nn-
HUAX XKUAKOCTY Nepep ncnaputenem. 3tm IMHUN
XapaKTepU3yloTCA BbICOKOW OTHOCUTENTbHOW BaX-
HOCTbIO, OTCYTCTBMEM ABYX($a3HOro NoToKa U He-
YyBCTBUTENIbHOCTbIO K Nepenay AaBleHns.

YcTaHOBKa GUNbTPa-oCyLWNTeNs B APYrix MecTax

He pekomeHAyeTCA MO CneayLWwmnM NPUINHaM:

1. Ha yvacTke «<komnpeccop — KOHfeHcaTop —
pacINPUTENBHbIN KNanaH» OTHOCUTENbHasA
BNaXKHOCTb XflajareHTa HeBenvka. B otgenute-
e XuakocTtn 6onee yem 90% Bofbl HAXOAUTCA
B XKMJKOW daze 13-3a bonee HU3KOMN pacTBOpU-
MOCTV BOoAbl B napax CO, N0 CpaBHEHWIO C XKua-
KOCTbt0. Heb6obLLOe KONMYeCTBO BOAbI YHOCHT-
ca c napamu CO, B KOHTYp Komnpeccopa. Ecnn
dUNbTP-oCyLINTENb YCTAHOBUTD Ha 3TOM yyacT-
Ke, OH ByZieT Manonpov3BOANTENEH.

2. Ha nuHun BcacbiBaHMA BNaXHOro Napa cyLiect-
ByeT ONacHOCTb 3aMep3aHunA BOAbl U3-3a Hanu-
ynA AByx¢pas3HOro noToka.

3. Ha nuHumn Xnpkoctn nepes UMpKynAaLunOHHbIM
HacoCoM noTepu AaBeHNsA YBENNYMBAIOT PUCK
BO3HVKHOBEHUA KaBUTaL .

Ecnn npon3sBoanTenbHOCTY OfHOTO GUNBLTPa-o0Cy-
LINTeNA HeJOCTAaTOYHO, MOXXHO YCTaHOBUTb Ma-
pannenbHO HECKONbKO GUNLTPOB-OCYLLIMTENEN.

Komnpeccop

ALRLALRTLOOLDR|A|

— T =

AKS 11 AKS33 | | | |

Wcnaputenb

Danfoss
Tapp_0120_02
10-2012

Bbixog NH;
> —>
Bxog NH;
KoHzeHcaTop
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B cnctemax ¢ HenocpepcTBeHHbIM KuneHmem CO,
KOHLIEHTPaL A BOAbI BO BCEX TOUKAX CUCTEMBI
OAMHAKOBA, MOSTOMY OTHOCUTENbHAA BNAXXHOCTb
paBHa pacTBOPMMOCTY BOAbI B XNafareHTe.

HecmoTps Ha TO, YTO OTHOCUTENbHAA BNaXXHOCTb
XnajareHTa Ha IMHNUW XUAKOCTY Nepeq paclumpu-
TeSIbHbIM K/lanaHOM CpaBHUTENbHO Mana u3-3a
BbICOKOW pacTBOPMMOCTM BOAbI NP BbICOKOW
Temnepatype xugkoro CO,, BCe e peKkoMeHay-
eTcA ycTaHaBnMBaTb GUILTP-OCYLLNTESNb Ha 3TOM
y4yacTKe CMCTeMbI (Ta e camas No3unuus, 4To 1 B
cuctemax ¢ ptopcopepKalymmuy xnagareHTamm).

3TO peKoMeHAYeTCA fAenaThb No CeayoLwym npu-

YyrHam:

1. JIMHWM BCacbiBaHWA 1 HAarHETAHWSA YyBCTBU-
TesbHbI K MOTepAM AaBneHus. Kpome Toro, Ha
JIMHUW BCACbIBaHWsA YBENMYMBAETCA ONACHOCTb
3amep3aHus Bofbl. HecmoTps Ha To, UTO OTHO-
CUTENbHAA BIAXKHOCTb X/1laareHTa Ha 3TUx
yyacTKax BenuKa, ycTaHaBmBaTb GUbTPbI-
OCYLUMTENIN 34eCb HE PEKOMEHAYETCS.

2. 13-3a Hannuua AByx$pa3HOro NoToKa He peKo-
MeHAyeTCA TakXkKe yCTaHaBNMBaTb GUbTPbI-
OCYLUMTESIN 33 PACLIMPUTENbHBIM K/lanaHoM
Ha IMHUN XUAKOCTU.
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10.10

Bo3moKHble NPUYNHDbI
nonagaHuvAa BoAbl B cuTemy
Ha CO;

B oTnnume ot HEKOTOPbIX aMMIMAYHbIX CUCTEM,
naBneHue B cuctemax ¢ CO, Bcerga Bblle aTMOC-
depHoro. Tem He MeHee, BOJa BCE eLle MOXET
NPOHNKHYTb B TaKne CUCTEMbI.

Bopga moxeT 3arpasHaTb cnctembl ¢ CO, NATbIO
Pa3NNYHbIMIN MeXaHU3MaMK:

1. Duddysna
2. Mpu TexHNYeCKOM 0OCNYKUBAHWUN 1 PEMOHTE

3. W3-3a HeMmonHOro ocyLleHna Npu MoHTaxe /
BBOJIE B dKCMyaTaLmio

4. 3arpsAsHeHHOe BOLOW Maco, 3anpaBieHHoe
B cuctemy

5. 3arpasHeHHbin Bogon CO,, 3anpaBneHHbIN
B cucTemy

OHeBVIp,HO, YTO BCe 3TN MeXaHU3Mbl criegyeT ns-
6eratb nnn MWHMN3NPOBATb.

C uenblo NPOUNIIICTPUPOBATL CLIeHapWIA, MK
KOTOPOM BOJa MOXeET NonacTb B CUCTeMy, npes-
CTaBMM NoapAaYnKa, KoTopbin cuntaet, uto CO,
oueHb 6€30MacHbIN XJTAAAreHT U OH MOXET pac-
CMaTpUBaTbCA, He csiefysa OObIYHbIM TPebOoBaHNAM
6e30MacHOCTV AN aMMmnaka. OH MOXeT OTKPbITb
cucTemy Ans npoBeAeHns pemMmoHTa. Kak Tonbko
cuctema byaet OTKpbITa, B Hee NonageT BO3ayX U
Bflara 13 Bo3flyxa CKOHAeHcupyeTca B Tpy6onpo-
Bofe. Ecnv noapaguvk oueHb TuaTeslbHO He OT-
BaKyyMUPYeT CUCTEMY, TO B Hel MOXKET OCTaTbCA
HEMHOro BOAbI.

B ppyrom cueHapun nogpagunk 3abbiBaeT, uto
nonunonadupHoe macno (MO3), ncnonbsymoe B
CUCTEME, IMEET BbICOKOE CPOACTBO K BOAE, M OC-
TaBAeT KOHTENHEpP OTKPbITbIM. [Toce 3anpaBKu
Macna B CCTeMy, MOFMOLWEHHasA UM BOfa U3 BO3-
AyXa MOXeT NOCY>KUTb MCTOYHVKOM Npobnem.
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10.11
PaznunyHble 0CO6EHHOCTN
cuctem oxnaxkpaeHus Ha CO,

Masosble nepexodsl npu pacuu-
peHuu CO,
lMpedoxpaHumesnbHele KnandaHel

MpedoxpaHumerbHbie KanaHsl

TponHasa Touka CO, pacnonoxeHa oYeHb BbICOKO,
YTO NPV OMNPEefENEHHbIX YCJTIOBUAX MOXET BbI3BaTb
ob6pasoBaHue TBepgoro CO,. Ha puc. 10.11.1 no-
Ka3aHbl NPOLeCChbl pacLUpeHus, NPOUCXoAALLMe B
npefoXpaHUTENbHBIX KarnaHax U HaurHatoLwmecs
npwv Tpex pasnnyHbix ycnosusx. Ecnu nasnexve

HaCTPOVIKM NPeAOXPaHUTENIbHOTO KianaHa B na-
poBoli dpaze coctaBnseT 35 6ap unn meHee (Npa-
BadA JINHKA), B Pa3rpy304HON MHNW AaBrieHre
NpOWAET TPOKHYIO TOUKY Npwu 5.2 6ap. Hxe Tpoir-
Holi Toukn CO, 6yaeT TonbKo B NapoobpasHoOM
COCTOAHUMN.

AaBneHune
psi  bar A +31°C [87.9°F]
1450100 TpaHckpuTUyecKas 3oHa
................................................... I'Iap
Xugkoctb 50 6ap
Map
Kugkoctb 35 6ap
20 6ap Y
Teeppoe Teno - XuakocTs - nap
145 10 KuaKkocrb 0% TBepporo CO,
50% TBepaoro CO, B TPOWHOW TOUKe
Teeppioe B TPOVIHOM TOUKe : .
Teno \“_ —56.6°C [-69.9°F] .
-5.2 bar-a [75.1 psi-a]
Teeppoe([reno - nap 3% TBepaoro CO,
B TPONHO TOUKe
Map
—78.4°C [-109.1°F
14.5 1 L ! >»
Puc. 10.11.1 SuranbnuA (fix)

Ecnu paBneHune HacTpoKku NpefoXpaHUTENIbHOTO
KnanaHa B napoBoii da3e cocTasnset 50 6ap (cpea-
HAA NMHWA), B Pa3rpy304HON IMHUN JaBrieHne
npongeT TPonHyto Touky 1 3% CO, nepelgeT B
TBephoe cocToaHme. B xyawem cnyyae (Hanpumep,
pa3rpy3oyuHas IMHKSA MMeeT MHOTo 13rnboB), TBep-
Al CO, MoxeT 6/10KMpoBaTh 3Ty NMHMI0. Hanbonee
3bPeKTMBHBIM peLueHnem 3Tol Npobnembl 6bino
6bl YCTaHOBUTb NPefoXPaHNTESbHbIN KanaH,
cHbpacbiBaoLWnii faBNeHe HeNoCpPeACTBEHHO B
atmocdepy. B Takoe cnyuae, ¢pa3oBbiii nepexoq
NPOVICXOAUT He B KJarnaHe, a cpasy noce Hero —
B aTMocdepe.

Ecnn npepgoxpaHnTenbHbIN KnanaH oTperynnpo-
BaH Ha cpabaTbiBaHMe XXUAKOCTU NPW JaBNeHUN
20 6ap, TO B pa3rpy304HON NIMHUN JaBneHne
npongeT TPonHyto Touky 1 50% CO, nepenget B
TBEpPLOE COCTOAHME U NP JanbHENLIEN pa3rpys-
Ke BE/K PUCK BNIOKUPOBKI Pa3rpy304HON IMHWN.
Taknm 06pa3om, AN1A HAAEXKHON 3aLUTbl TUHNIA
MKMAKOCTU OT 06pa3oBaHusA Cyxoro Nbaa, Heobxo-
[AVIMO NoAKNoYaTb NpefoXpaHUTENbHble KnamnaHbl
npwv AaBneHnN Bbllle, YeM JaBfieHre TPOHON
Touku (5,2 6ap).
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3anpaska CO,

Oyucmka punempos

Kuokocms 8 omceyeHHOM

obveme

Ymeuku 8 KackaoHwix

cucmemax CO, - NH;

BakHo HaumHaTb 3anpaBky CO, B napoBoi paze
1 NPOAOSKaTb, MOKa AaBNeHWe He AOCTUrHeT
5.2 6ap. Mo3TOMy HaCTOATENIbHO peKoMeHayeTcA
nponucaTtb NopafaokK 3anpasku cuctemsl ¢ CO,.
Mpu 3anpaBKe cMCTEMbI OXNaXAEeHUA clefyeT
MMeTb BBUAY, YTO MOKa AaBNeHne He JOCTUrHET
AaBnieHuna TporiHol Touku, CO, BHYTPY CUCTEMBI

MOXET CyLLeCTBOBATb TOJIbKO B BUZE TBEPAOTO
BeLlecTBa U napa. Kpome Toro, noka gaBneHve
HeJ0CTaTOYHO MOBbIWEHO, cucTema byaeTt meTb
OueHb HM3KMe TemnepaTtypbl. Hanpumep, npu gas-
neHun 1 6ap, Temnepatypa cybnmmaumm cocra-
BUT-78.4 °C.

Te e 0b6CcTOATENbCTBA HEOOXOANMO NPUHMMATD
BO BHVIMaHMe Npwvi 04MCTKe GpUIbTPOB Ha NMHNUN
xupgkoctu. Hecmotps Ha 1o, uto CO, AiBnsaeTcs
HETOKCMYHbBIM X1afjareHTOM, ero Heslb3si NPOCTOo
CNUTb 3a Npeaenbl cuctembl. Mpu KOHTaKTe Xung-
koro CO, c atmocdepon xumakaa dasa yacTMyHO
nepevigeT B TBepAyto, a TemrnepaTypa 3HaunTenb-
HO ynageT, Kak B NPVBEAEHHOM BblLLE NprMepe.

Takoe BHe3arnHoe nageHune Temnepatypbl BbI30BET
TeMnepaTypHbIii LIOK MaTeprianioB KOMMNOHEHTOB
CUCTEMbI U MOKET MPUBECTMN K UX MEXaHNYECKUM
noBpexaeHusaM. ITo ByaeT paccMaTpMBaTbCA Kak
HapyLLeHre yCIoBUiA SKCNyaTaLuu, Tak Kak 3To
o60opynoBaHue 06bIYHO He NpefHa3HaueHo s
TaKUX HU3KUX TeMMepaTyp.

KungkocTtb B oTceueHHOM 06 beme ABAAETCA MO-
TeHUManbHoW yrpo3oi 6e30nacHOCTM XONnoausb-
HOI CCTEMbI, KOTOPYIO BCerga cnepyet nsberatb.
Ona cuctem c CO, 31a yrpo3a elle 6osbLue, yem
AnA cuctem ¢ ammmnakom mnu R134a. Mpaduk Ha
puc. 10.11.2 nokasbiBaeT OTHOCUTENbHOE N3MeHe-

Hrie o6beMa XMOKOCTW AJiA TPeX XafjareHToB.
Kak BugHo 13 rpaduka, xumakuin CO, pacumpseTcs
ropasgo 6onble, yem ammurak u R134a, ocobeHHO
Korga Temnepatypa npubnmnxaercs K ero Kputu-
YecKon TouKe.

OTHOCUTENbHDbIN 06 beM XUAKOCTN
UcxopHble gaHHble: -40[° C] / [° F]

Cco,

100%

90%

80%

70%
60%

50%

40%

M3meHeHne obbema [%]

e

30% /

R134a

200/0 /4
10%

RN

0% «_;/

Puc.10.11.2

-40 -20 0 20 40 [°C]
-40 -4 32 68 104 [°F]
Temnepatypa

Hanbonee KputnyHas yTeuka B KackagHOM cuc-
Teme CO,- NH; umeeT mecTto B Ten1000MeHHMKax
mexxay CO, n NHs. laBneHune CO, 6ynert Bbllue, yem
JaBneHue NHs, Tak uTo yTeuka 6ygeT npoucxoamt
B aMMUWaYHYI0 CUCTEMY, UTO NPUBEAET K ee 3arpas-
HEHWIO.

CO,+ 2NH;
CO, ammmak

— H.NCOONH,
Kap6aMmnHaT aMMOHWA

Mpw koHTakTe CO, 1 NH; MrHoBeHHO 06pasyeTca
TBEpAoe BelecTBo KapbaMmHaT ammoHus, obna-
Jatoliee KOPPO3NOHHbIMK CBOCTBaMM (CMm. [5]).
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Cosmecmumocmsb ¢
mamepuanamu

3aknioueHue

Cnucok naumepamypebi

B otnnune ot NHs, CO, coBMeCTUM npakTnyecKm
CO BCeMU pacnpocTpaHeHHbIMn meTannamu. C Tou-
KW 3peHNA COBMECTUMOCTY OH TaK e He nmeeT
OrpaHMYeHUA MPU UCNONb30BaHNM Meau 1 NTaTYHU.
Bonpoc comectumoctn CO, ¢ nonumepamm ro-
pa3fo cnoxHee. XMUYeckre peakumm ¢ nonnme-
pamu He ABNAOTCA Npobnemoi, Tak kak CO, oueHb
NHepTHOE 1 cTabunbHoe BewwecTBo. OCHOBHOM
npobnemon aBnATCA GUMKo-Xxummyekme spdek-
Tbl, TaKMe Kak MPOHMLIAEMOCTb, pa3byxaHue, 06-
pa3oBaHue NOoNoCTeN Y BHYTPEHHUX TPELWMH. ITK
3¢ PeKTbl CBA3AHbI C PaCTBOPUMOCTbIO 1 AN Y-
3uen CO, B maTepuane.

KomnaHuein JaHdocc 6bi1 NpoBeaeH pag TecTos,
rapaHTUPYIOLWKX, YTO KOMMOHEHTbI, MpeAHa3Ha-
YeHHble gna ncnonb3osaHma ¢ CO,, MOryT Bblgep-
)KaTb ero BO3[elCTBYE BO BCEX OTHOLLIEHWSIX.

371K TecTbl Nokaszanu, yto CO, oTnnyaeTca ot apy-
rUX XJ1afareHToB 1 AnA paboTbl C HAM HEKOTOpPble
npoayKTbl HeobxonMmo moanLndrposaTb. Heob-
XOAVIMO YUYMTbIBATb, YTO B HEKOTOPbIX MOSIMMEpax
MOET pacTBOPATbCA 6onblioe konnyectso CO,.
HekoTopble 4acTo NCMob3yeMbiMy NOANMEPDI He
coBmecTuMbl ¢ CO,, a ocTanbHble TPebytoT pasnny-
HbIX CNOCO60B dUKcaLu, HaNPUMep YNIOTHUTENb-
Hble MaTepuansbl. [1py BbICOKOW Temnepatype un
aBneHun, 6nM3Komy K KpUTieckomy, BO3aen-
CTBMe Ha Nnonmnmepbl ropasfo cunbHee. OgHaKo
3TV YC/I0BYA HE UMEIOT 3HaYeHUA AJ1A MPOMbILL-
JIEHHOTO XONOAMIIbHOrO 060PYAOBaHNA, TaK Kak
[aBneHue 1 Temnepatypa B 3TUX CUCTEMAX HUXKe
KPUTUYECKUX.

CO, nmeeT xopoLume CBOMNCTBA, B YaCTHOCTM Npwn
HM3KUX TemnepaTypax, HO OH He MOXET CIY>KUTb
3ameHol ammuaKy. Hambonee pacnpocTpaHeHHbl-
MW MPOMbILLNIEHHBIMU XONOAUIbHBIMU CUCTEMAMU
¢ CO, aBnAtoTCcA rnbpraHbIe CUCTEMbBI C aMMUAKOM
Ha CTOpOHe BbICOKOW TemrnepaTypbl.

Bo mHorux otHoweHuax CO, ABNAETCA OYeHb NPOC-
TbIM XJ1ajar€HTOM, HO BaX>KHO MOHMMATb, YTO MO
CpaBHEHUIO C APYTMMM XlafareHTaMun oH nMeeT
pAA yHVKanbHbIX 0cobeHHOCTeN. 3HasA pa3nnuus,
U NPVIHUMAsA UX BO BHUMAHME NpU NPOeKTUPOBa-
HWW, MOHTa>Ke, MyCKO-HanagKe v 3Kcnayatauuu,
MOKHO 136exaTb npobnem.

KoMMOHeHTbI AAA MPOMbILLNIEHHBIX CUCTEM OXJTaXK-
faeHua Ha CO, c paBneHnem npumepHo Ao 40 6ap
NMEIOT XOPOoLUYI0 JOCTYMHOCTb. HekoTopble npo-
n3BoauTenn obopynoBaHNA ANA TPAAULNOHHbBIX
XnafareHToB MOTryT TakKe MOCTaBUTb HEKOTopble
KoMnoHeHTb! Ana cuctem ¢ CO,. locTynHOCTb KOM-
MOHEHTOB BbICOKOIO AaBNIeHVA 4717 NMPOMbILUNEH-
HbIX cucTem oxnaxaeHua ¢ CO, orpaHuyeHa n sTo
ABNAETCA KPUTUYECKMN BaXKHbIM paKTOpPOM, BAnA-
IOLMM Ha Temnbl pocTa ncnonb3obaHua CO,.

[11  Bondinus, William S

[21  Lorentzen, Gustav,

ASHRAE Journal April 1999

Reprint from IIR Conference 1994 Proceedings “New Applications of

Natural Working Fluids in Refrigeration and Air Condition”

[31 PSNielsen &T.Lund

IIAR - Albuquerque, New Mexico 2003, Introducing a New

Ammonia/CO2Cascade Concept for Large Fishing Vessels

[4]  Broesby-Olsen, Finn

Laboratory of Physical Chemisty, Danfoss A/S

International Symposium on HCFC Alternative Refrigerants. Kobe 1998
IIF - IR Commission B1,B2 and E2, Purdue University

[5] Broesby-Olsen, Finn

Laboratory of Physical Chemisty, Danfoss A/S

IIF — [IR Commissions B1, B2, E1 and E2 — Aarhus Denmark 1996

[6] loR. Safety Code for Refrigeration Systems Utilizing Carbon Dioxide
The Institute of Refrigeration. 2003.

[71  Vestergaard N.P.

[8] Vestergaard N.P.

IIAR - Orlando 2004. CO2 in subcritical Refrigeration Systems

RAC - refrigeration and air condition magazine, January 2004.

Getting to grips with carbon dioxide.
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11.

HacocHasa nogaua CO, B
NMPOMbILLJIEHHbIX CMCTEeMaX
oxnakaeHusn

Obuwee onucaHue cucmem

Omnuyue om Knaccuyeckux
cucmem Ha NH; c smopuyHeim
pACcosbHbIM KOHMYPOM

KoHpeHcaTop-|
vcnaputens
NH,/CO,

B8, ., |
6 7 8
/ Pecusep CO, \

0

P, 2
3
P 1)
oA 17
P, / 5
Ps s Jjo 6 7
P ‘
/ \
hﬂ h'\ hZ h3&4 hS hG h7

Puc. 11.1 - Obwasa cxema cucmemobl ¢ HacocHol nooayeti CO..

B Tmnununyo cxemy HMU3KO/cpefHeTeMmnepaTypHow
NH,/CO, cuctembl (puc. 11.1) Bxoaat

B CTaHAapTHaA aMMUayHas XonoAunbHasA cnucTema
C KacKafHbIM TENOOOMEHHMKOM B KauecTse
ucnapurens

m CO, B KayecTBe neTyyen »NAKOCTN B Ucnapu-
Tensix (3aTonneHHasa cuctema (1-6))

CO, umpKynnpyeT nog AenCTBUEM CUIIbI TAXKECTU
B KaCKaJIHOM TeMIoo6MeHHUKe, KOTopbIli noaaep-
nsaeT Temnepatypy CO, B pecuBepe.

la3006pa3Hbiii CO, (7) nocTynaet B KacKafHbIN
TENNOOOMEHHUK, FAe OH OX/aXKafeTcsa aMMUAKOM,
KOHOEHCUPYETCA 1 B BUAE XKUOKOCTM CTEKaeT 06-
paTHo B pecuep CO; (8). C aMMmUaYHON CTOPOHBI
perynmpoBaHue Xo0AUIbHOIO LiMKNa MOXET
OCYLLeCTBAATLCA C MOMOLLbIO MOMIAaBKOBOIO Kia-
naHa Bblcokoro gasnexua (HFI) unn Henocpegn-
CTBEHHbIM PacLIVPeHEeM B NCnapuTenb (Hanpu-
Mep, C MOMOLLbIO 3/IEKTPOHHOMO paclunpuUTenb-
Horo knanaHa ICM n KackagHOro KoHTponnepa
EKC 313).

SpekmusHoCcmMb cucmemsi

SHepronoTpebneHne XNAKOCTHbIX crctem NHs/CO,
3HAUNTESIbHO HIXKE MO CPABHEHMIO C TPAAULINOH-
HbIMy cuctemamm ¢ NH; 1 pacconamum Ha BogHoOM
ocHoBe. COP cucTembl BbliLLe 3a CYET cneaytoLero:

m TemMnepamypa KuneHus u 3(p¢hekmusHoOCMb
niIacmuH4Yamoz20 menaoobMeHHUKA
Kak npasusio, Temnepatypa kunenna NH; B
TaKoW cUCTeMe Ha HECKOMbKO rpajlyCoB Bbille,
Tak kak CO, umeet nyuwunii KosdpPuumeHT Ten-
nornepegayvn B BO3AyX00X1aAnTeNAaX U MiacTuH-
YaTbiX TENNOOOMEHHMKaX, YTO NPUBOAUT K 60-
nee HU3KOIN Pa3HOCTM TemnepaTyp B TeMNI006-
MEHHMKaX. ITO HaNPAMYIO CHVXaeT SHepromnoT-

pebneHne ammraYHbIX KOMMPECCOPOB.
HekoTtopble faHHble nokasbiBatoT, uto COP
NH,/CO, cuctem 6n130K K NoKasaTenam am-
MUAYHbIX CUCTEM.

m MowHocme Hacoca
[na obecneueHnsa unpkynaumm CO, B BO3ayxo-
oxnaguTensax Heo6XoaUM HaCcoC 3HAUUTENbHO
MEeHbLIEN MOLWHOCTY 13-3a HEOHXOAMMOCTH
npoKauneaTb MeHblee konnyectso CO,, 1 Tak-
e bnarofaps ero H3Kow NIOTHOCTY. KpaTHOCTb
uupkynayum gna CO, OTHOCKUTENbHO HeBeNvKa
(06bluHO Mexay 1,1 1 2), UTo TakKe fenaeT BO3-
MO>KHbIM MCMOJIb30BaHMe MEHbLLIEro Hacoca.

Pasmepel mpy6onpo8o0o8 u KOMNOHEHMO8

8 3amonJieHHoU cucmeme:

B cBA3M C BbICOKOW yAenbHOM TENNOEMKOCTbIO U
HU3KoM NnoTHoCcTbio CO, MOryT BbITb UCMOSb30-
BaHbl TPy60MpoBO/bl 1 KOMMNOHEHTbI MEHbLLETO
pa3mepa, No CpaBHEHNIO C TPAANLIMIOHHOW pac-

CONbHOW CUCTEMOW.

MeHbLunin 06bem umpkynupytoero CO, o3Haua-
€T, YTO MOTYT 6bITb MCMONb30BaHbI MEHbLLNE HACO-
Cbl, YTO AAET MeHbLUee NoTpebneHne SneKTPosHep-
rmu.

Tpy6bl MeHbLLErO AnameTpa UMeIOT MEHbLLYIO
nnowaab NOBePXHOCTK, @ CllieJOBaTeNIbHO U MEHb-
Lie noTepw Tersna no cpaBHeHo ¢ 60NbLWMA
Tpybamu ana paccona/rnukons.

ObpamHble/nodsodawue mpy6onposoosbl
CpedHememnepamypHas cucmema:

DN 65

DN 125
Hu3KomeMnepamypHaﬂ cucmema:

DN 65

DN 150

t

Tpy6onposodei 0515 paccona,
CMarnbHble uu NIAcmuKossle

Tpy6onposodsi 011 CO,,
MeOHble Uu CMarbHele

Puc. 11.2 - CpagHeHue duamempog mpy6onposodos
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Omuuyue om Kiaccu4yeckux
cucmem Ha NH; c smopuy4Hbim
pAccosibHbIM KOHMYpPOM

Onmumu3ayus ucnonbL308aHUA SHepauu
Ewle 60nbluero CHUXeHna NoTpebneHns SNeKTpo-
sHeprum ana cuctem Ha NH;-CO, MOXHO JoCTMYb

npeobpasoatenem Trna AKD 102, a faBneHne
KOHAEHCaUMmM perynnpyeTcs B 3aBUCMOCTY OT
TemnepaTypbl OKpyatoLLein cpeabl.

(npodonxeHue) 3a CYET NPUMEHEHWA VHTENNEKTYaNbHbIX anropuT-  [InA 3TOro MOXHO 1CMOSIb30BaTb KOMMIEKCHbIN
MOB yrpaBJieHus. [leicTBeHHbIM criocobom yBenn-  KoHTposnep AK-PC 730/840 komnaHuu [laHdpocc.
YyeHuA 3GPeKTUBHOCTY (XONOLUIIbHOTO KO3pdrLU-
€HTa) CUCTEMbI ABNAETCA YMEHbLUEHNE CTeNeHN PerynupoBaHue AaBeHmA BCachiBaHuA B Kackaf-
NOBbIWEHNA faBneHs 8 komnpeccope NHs. HbIX cuctemax Ha CO, oTIMyaeTcAa OT TaKoBOro B
Huke yKasaHbi 4Ba Ciocoa peweHia 3ToM 3aaaun: PacconbHbIX/3TUNEHIIMKONEBbIX CUCTEMAX.
Ha puc. 11.3 nokasaHa cxema perynnpoBaHus

m [loapepaHne MUHNMaNbHO BO3MOXHOTO PA-  h6y1380AMTENbHOCTY KAaCKagHbIX KOMIPECCOPOB

6ouero AaBeHVA B KOHAEHCATOpe. (cuctema Ha NHs) no aasneHuio B pecnsepe CO,.
m [loggepxaHue MakcMMaabHO BO3MOMXHOMO Mpn ymeHbleHnn faBneHus B pecsepe CO, uncno

[aBNeHUA KUMNeHus. 060pOTOB KacKafHbIX KOMIMPECCOPOB TaKxXe
PerynnpoBaHuve paboTbl KOHAEHCATOPa aHaorMy-  YMeHblUuaeTca ansa nogaepxaHus aasnenusa CO,.
HO MCMONb3yeMOMY B TPAAULMOHHbIX cucTemax, rae  [laHHaa GyHKUMA peanmsyeTca npu NOMOLLM KOM-
paboTa BEHTUNIATOPOB PErynnMpyeTcs YacTOTHbIM nnekcHoro kKoHTponnepa AK-PC 730 / 840.

AKD 102
P
r--r—-——=—"="=-"=—"=—"="=======-= ~

AKS 2050
|

AKS 3000

—1 SFA15
S m
[0t
KoHTponnep (&
AKS 3000 )
H 5=E H
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0000
0000
e — — — — — — -] 0000

XONoAunnbHbIX Kamep

Danfoss
Tapp_0169_02 B xonogunbHbie
10-2012 Kamepbl

LnpKynAaLMOoHHbIN
Hacoc

He Bce KnanaHbl MOKa3aHbl Ha CXemax.
CxeMbl He JJOKHbI NCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM
OKYMeHTaumun.

Puc. 11.3 - KomnnekcHoe pe2ynuposaHue pabomesl cucmem ¢ HacocHol nodayeti CO,
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

PezynuposaHue yacmomel 8pa-
weHus 8a1a YUPKYIAYUOHHbIX
Hacocos CO,

He Bce KnanaHbl NoOKa3aHbl Ha CXeMax.
CxeMbl He JOMKHbI UCMOMb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.

B nuHmio
BCaCbIBaHNA
Kommnpeccopa

SVA SVA

n3

AKS 4100/ ncnapuTenen

4100U

n3
pecuBepa

OTaenvTenb XUAKoCTH

SVA
REG % —f Il
SVA é
FIA SVA
AKD

[}

RT 260A

CVP(XP) ll@lll'l-
SCA

Danfoss

Tapp_0170_02

10-2012

OH T

LlVIpKyﬂFILlVIC)HHbI(—'_I HacocCbl

RT 260A
R CVP(XP)
T SCA
K
ncnaputenam

Puc. 11.4 - HacoHble cmaryuu CO, c yacmomHsim npeobpasogamesnem AKD u Heobxo0uMbiMu K1AnaHamu u

cpedcmeamu pezysiuposaHus

MmeeTcsa aBa cnocoba perynnmpoBaHus 4acToTbl
BpalleHns Bana HacocoB xugkoro CO,: npocTtoe
[BYXNO3MLMOHHOE CTyrneHYaToe peryanpoBaHme
1 perynnpoBaHue npv NOMOLLM YaCTOTHOrO npe-
obpasoBaTtens (tTuna AKD).

MpeobpasoBaTeny YacToTbl NPUOGPETaIOT BCE
60nblUyto NONYNAPHOCTb MO ABYM NPUYMHAM:
SHeprocbepexeHue 1 nyyllee pacnpegeneHve
KNOKOCTU B 3MEEBMKAX UCMApUTENA.

JHepaocbepexeHue

Kak npaBuno, perynnposaHue paboTbl HACOCOB
CO, ocyLlecTBNAETCA B PeXMMe NOCTOAHHOIO
nepenaga faBneHys. B HopManbHbIX yCNoBrsX
3KCNnyaTaLumm sHepronoTpebneHne HacoCcoB
TaKOE e VNI HECKOJIbKO BbILLE MO CPABHEHUIO C
SHepronoTpebneHnem HaCOCOB C GUKCUPOBAHHOM
cKopocTbio. [Mpun paboTe B yCIOBUAX YaCTUUHOA
HarpysKuy 3HeprornoTpebneHne Hacoca ¢ UKCMpo-
BaHHOI CKOPOCTbIO OCTAETCA Ha TOM e YPOBHE
BBUZY YBENMYEHNA Nepenaja AaBeHNs.

Mpw ncnonb3oBaHMM NpeobpazoBaTesisi YacTOTbI
Hacocbl xuakoro CO, 6yayT paboTaTb Ha MEHbLLNX
060poTax 1 NOTPEBNATL MEHbLLE 3MIEKTPOSHEPT V.

DKOHOMMUSA 3M1eKTPO3Heprun byaeT 3aBnceTb OT
BpeMeHV paboTbl 1 GaKTUUYECKMX YCIIOBUI SKCMY-
atauuun. OoHaKo, oHa MoXeT gocturatb 50% no

CPaBHEHMIO C HACOCAMV C ABYXMO3ULMOHHbBIM
perynmpoBaHneMm, paboTaloLnMm B yCITOBUSAX
MaKCVMasbHOW YacTOTbl BpaLLeHWs Basa.

Yny4yweHue pacnpedesneHus Xuokocmu 8 ucnapumesnsx
3anorom s¢pdekTnBHOM paboTbl ncnapuTenen/
BO3JyXOOX/1aguTenen aBseTCs Hagexallee
pacnpeneneHmne XLKoro XnagareHTa B CUCTEME.

Ycnosuem Xopouwero pacnpeneneHna Xngkoro
XNnajareHTa ABNAETCA Hann4vmne cTabunbHoro ne-
nenaja faBJIeEHUA B UCNapuUTenax.

Hacocebl, ynpaBnsemble YacTOTHbIMK Npeobpaso-
BaTenAMU, 06ecrneynBatoT NoALepKaHWe nepenasa
[aBNeHNs Ha CTabIbHOM YPOBHE BO BCEX PEXU-
Max Harpy3ku. [pn HU3KOM Harpy3Ke sHepronoT-
pebneHune TakxKe 6yAeT HU3KMM, @ MPU BbICOKON
Harpy3ke 6ygeT obecrneyeH JOCTAaTOYHbIN PACXOA,
CO..

Tunosasa cxema ynpaeneHua Hacocamm CO, oT npe-
obpazosaTens YactoTbl (Tvna AKD 102) npenctas-
neHa Ha puc. 11.4. Ewe ogH1UM npenmyLecTBom
[aHHOTO Cnocoba ABNAETCA OTCYTCTBME HEOOXO-
AMMOCTY B UCMOJIb30BaHNM ApOCCeNieil orpaHu-
YeHVA MaKCUManbHOro pacxofa.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

Ommatika cucmem ¢ HacocHou
noaoayeli CO,

VIMeeTcst HECKONbKO CNOCO6O0B OTTaMKM CUCTEM C
HacocoHom nopaven CO,

B DneKTpuyeckas oTTamKa. 3T0 Camblil NPOCTON

1 CaMblli SHEProemKuin cnocob oTTanku. B oT-
[EenNbHbIX CNyYanx JOMOMHUTENbHbIN Pacxop
3M1eKTPO3HEPrnn Ha OTTalKy MOXET ObITb
BeCbMa CYLLECTBEHHbIM.

Ortraiika ropaumm rasom. OTTalika ropaumm
razom cuctem Ha CO, ncnonb3yeTca Npu Hanu-
4nM B cUCTEME KOMMNpeccopa AnA obecrneyeHmna
npotiecca oTTarikun. STOT KOMNPEeCcop NCMosb-
3yeTcA TONbKO AJ1A OTTalKW. [JaHHbIN MeTog,
ABNAeTCA 6oNnee SKOHOMMUYHbBIM MO CPaBHEHWIO

C 2/1IeKTPUYECKOM OTTaNKOMN.

Mpouecc oTTarikm aHanornyeH oTTanke Tpaguum-

OHHOW cucTembl oxnakaeHna Ha NHs.

OTTaliKa paccosom. B cuctemax ¢ pacconbHbIM
oxNaKgeHnem MOKHO MCMNOJib30BaTb TenJio,
BblfjesifiemMoe B KaCKaiHoWN cncteme, Ans
oTTarku ncnaputenein CO,. 3TOT MeToa npea-
CTaBNAET 0COObIV MHTEPEC NPW UCMOSb30Ba-
HMW B CUCTEMe aMMIMaYHOrO KOHAeHcaTopa C
BOOAHDBIM OXNa*KaeHnem.

OrTaiika opolweHnem Boaoli. B page cnyyaes
(ocobeHHO B Kamepax C MOCOBON TemnepaTy-
|pOI1) UCNapuTenn MOXHO OTTanBaTb OpoLLe-
HUeM BOON.

K otgenutenio SVA
KNAKOCTU

[ina paHHoro
nprumeHeHna
pekomeHayeTcA
1Cnonb3oBaTh
TonbKo ICS 25-5,
ICS 25-10m

ICS 25-15

W3 otgenutens
KMAKOCTN

/13 komnpeccopa
OTTalKkn

—>

Danfoss
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ICF AKS 21
Wcnaputens

Puc. 11.5 - Ommatika 2opayum eazom cucmemel Ha CO,

He Bce KnanaHbl MOKa3aHbl Ha CXeMax.
CxeMbl He AOMKHbI UCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

Ommatika cucmem ¢ HacocHou
noadadyeli CO, (npodosikeHue)

<

B otpenutenb
KNAKOCTN

W3 otpenutens
KNJKOCTN

Danfoss
Tapp_0172_02
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Puc. 11.6 - Inekmpuyeckas usu paccosbHas ommadka cucmemol Ha CO,

PezynuposaHue pabomei
uchapumerneli cucmem ¢
HacocHol nodauveti CO,

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOMIXKHbI NCNONb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLum.

TpaArLMOHHbIe MPOMBbILLNIEHHbIE CUCTEMbI OXJ1aX-
NeHNs ABNSTCA 3aTON/IeHHbIMK (C HACOCHO No-
Jayver) cnctemamm HeNMoCcpeaCcTBEHHOIO OXarK-
JeHus. B Taknx cuctemax B CNapuTenu nogaeTcs
6onblle XNAKOCTU, YeM HEOOXOAMMO ANA NOSHO-
ro ncnapeHmnsa xnagareHta. Konmyectso XXngKoro
XJNlajareHTa, NojaBaeMoro B MCMapuTenu, onpe-
[ennaeTcsA MOHATUEM KPaTHOCTU LIMPKYNALMN.

Mpwu KpaTHOCTY UMpKynaummu 1 B oxnaguTesb
NoAaeTCs POBHO CTOJIbKO X/1aflareHTa, CKOJIbKO
Heobxoaumo Ansa obecrneyeHns ero NoIHOro
ncnapeHus. Ecnu BnpbickrBaeTcs BABoe Gonblue
XnafareHTa, KpaTHOCTb LIMPKYALMM COCTaBnAeT
2 (cm. Tabnuy HUKe).

KpaTHocTb umpKynaunm MaccoBbliii pacxop
n npousBefeHHOro napa

Maccosbliit pacxop, MaccoBbliit pacxop
nogaBaemoil XXUAKOCTN OTBOAVMOWM XNAKOCTY

1 X

X 0

MpenmyLLecTBOM 136bITOUHOW NOAAUM KIAKOTO
XnapareHTa ABnAeTCA 6onee BbiICOKasA NPOM3BO-
ANTENbHOCTb UCMapuTens BCieacTere bonee 3¢-
beKT1BHOIO NCMONb30BaHKA €ro MOBEPXHOCTN U
6onee 3¢pdeKTUBHOrO TenIO06MeHa 3a cueT yBe-
nuueHus koadpdurumneHTa Ternonepeaaun. Kpome
TOrO, PerynnpoBaHue 3aToMeHHbIX CUCTEM He-
NoCpPefCTBEHHOTO OXNTAaXKAEHWA He NpefcTaBnseT
0CO6bIX CITIOXKHOCTEN.

BripbicKnBaemas XnaKoCcTb HeOOXOAUMO TemMne-
paTypbl OJAETCA HACOCOM U3 OTAENUTENA XKIA-
KOCTV B MCNapuTenu.

BrpbicK XXnMAKOCTM OCyLecTBAAETCA MO Mepe He-
06X0AVIMOCTY SNEKTPOMArHUTHLIM KianaHoM,
yCTaHOBJIeHHbIM Nepef ucnaputenem. Kak npa-
BWJIO, 32 3/1eKTPOMarHUTHbIM KanaHom npegy-
CMaTpUBaETCA PYUYHON perynupyoLmin KnanaH
[N1A1 HACTPOWIKM HEOOXOAVMOW KPATHOCTY LIMPKY-
nAYUM 1 obecneyeHns rMapPaBINYeCcKoro paBHo-
Becus B CUCTeme.
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

PezynuposaHue pabomel
ucnapumerneti cucmem ¢
HacocHol nodayeli CO,
(npodosnxeHue)

[na perynnpoBaHua TeMnepaTtypbl B MCNapUTenax
MOXHO 1CMONb30BaThb CIeAyoLLMe YCTPONCTBA:

B perynupyoLwmin KnanaH ana ynpaeneHusa
nogaven XnaKoCTu + ABYXMO3NLMOHHbIN
CONIEHOUHBIN KNanaH Ansa perynampoBaHua
TemnepaTypbl

B perynvpylowwuin KnanaH Ana ynpasneHns
nopayen XMAKOCTU + CONEHOVAHDIN KnanaH ¢
LUMPOTHO-MMMNY/IbCHOM MOAynAuMen Ana pery-
NMPOBaHNA TeMnepaTypbl

m KnanaHbl Tvna AKV, obecneunBatolme Kak
perynupoBaHue pacnpefeneHmsa *KUaKkoctu
(M3MeHeHVEeM NPOXOJHOrO CceyeHna gpoccens),
Tak 1 LWMM-perynuposaHune Temnepatypbil.

W3 otgenutens
XKOUKOCTU

Puc.11.7

Danfoss
Tapp_0173_02
10-2012

B otnenutens
SVA XKnAKoCTN

Wcnaputenb

KnanaHol 0515 8npsicka
JKUOKOCMU 8 cucmemax ¢
HacocHoli nooayeli CO,

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.

CxeMmbl He JOMKHbI UCMOJb30BaTHCA
B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B TpaguumoHHoM 3aToNNeHHOM cucTeme Henocpes-
CTBEHHOTO OXJTaXAEHUA BNPbICK XKMAKOCTUN pery-
nupyeTca pene TeMnepaTypbl, KOTOpoe HenpepbiB-
HO KOHTPONMpYyeT TemnepaTypy BO3ayxa.

DNeKTPOMarHWTHbIN KNnanaH OTKPbIBaeTCA Ha Hec-
KOMbKO MUHYT i 605ee 1 0CcTaeTcA OTKPbITbIM
[0 Tex nop, NoKa TemnepaTtypa Bo3ayxa He 4OCTUr-
HeT 3aflaHHOro 3HayeHuA. B npoLiecce Bnpbicka
MacCOBbI pacxof XnafareHTa noaaepKmBaerca
Ha MOCTOAHHOM YpPOBHe.

[JaHHbIN cnocob perynmpoBaHus TemnepaTypbl
OUeHb NPOCT, 0HaKO KonebaHnA TemnepaTypbl
BBUAY AnddepeHurana TepMocTata MOryT npu-
BOAWUTb K HEKOTOPbIM MOOGOUYHBIM 3ddeKTam, Ha-
npuMep, yCyLLKe Un CyLIeCTBEHHON NOrpeLHo-
CTW PerynnpoBaHus.

XonodonpousgooumenbHOCMb 8030yx00xaoumens
XonoponpousBoAnNTENbHOCTb BO3AYX0OX1aguTe-
NA OMUCBIBAETCA CIeAYyOWVIMI YPaBHEHUAMU:

MonocTb annapata co CTOPOHbI XJlaAareHTa:

Q oxnagutens = maccoBblii1 pacxog x Ah (1)
MaccoBbi pacxog [Kr/c]: KonmyecTBo ncnapex-
HOW XXNOKOCTW.

Ah [K[K/Kr]: pa3HOCTb yAebHbIX SHTanbNui.

lMonocTb annapata co CTOPOHbI XNlafiareHTa/Bo3ayxa:

Qoxnagutena = k x A x AT (2)

K [BT/(m? K] : nonHbIi ko3bdurLmneHT Tennonepe-

Zaun (3aBMCUT OT KO3PPULIMEHTOB Tennonepesa-

Uy BO3[yxa 1 X/lalareHTa, 3aBUCALLMX OT pacxoda

BO3Jyxa/xnagareHTa u yaenbHoW TenaonpoBoj-

HOCTV MaTepranoB UCMOJTHEHUA OXJTAAUTENEN).

A[M’:  noBepxHOCTb OXnaguTens.

AT [K]:  pa3HOCTb TemnepaTyp KMneHna xnapa-
reHTa 1 Bo3ayxa.

BKNo4yeHmne

OTKNIIoYyeHne
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

Bnpeoick xu0ko20 xnadazeHma
8 8030yxooxs1adumesib npu
nomowu K1andHa ¢ WupomHo-
umnynecHol mooynayueli
muna AKV(A)

BmecTo BbiLeynomsHyToro cnocoba nepriogmyec-
KOrO BMPbICKa MOXHO HEMPEepPbIBHO afanT1upoBaTh
KOSINYECTBO BMPbICKMBAEMOW XMAKOCTUN K GpaKTu-
yeckoi noTpebHoCcTW. [Ins peanvsayum 3Toro cno-
coba npumeHseTcs knanaH Tuna AKV(A) ¢ LUKM.

CreneHb
OTKPbITUA
AKV, %

> Bpewms

AKV BK.

AKV BbIKn:

TemnepaTtypa BO3yxa HenpepbIBHO N3MepAeTcA
1 ee TeKyLlee 3Ha4YeHVe CPaBHNBAETCA C 3aAaHHbIM
3HavyeHuem. Mpu [OCTVKEHNN 3a[aHHOTO 3Have-
HUA TemnepaTypbl BO3AyXa CTeneHb OTKPbITUA
knanaHa AKV(A) ymeHbluaeTcs, 3a CYeT Yero Ha
NPOTAXEHUWN LKA YMeHbLUaeTCA Npon3Boan-
TeJIbHOCTb; TaKXKe BepHO 1 obpaTHoe. Kak npasu-
N0, BUTENbHOCTb LMK/a COCTaBnAeT oT 3 4o 6 C.

[lns 3aTONNEHHON CCTeMbl 3TO O3HAYaET Hernpe-

PbIBHOE perynnpoBaHune cpefHero pacxona xsa-

JareHTa no GakTUyecKol HarpysKe 1 yMeHbLUEHME
KPaTHOCTU LUPKYNALMA NPY BNPbICKE MEHbLLErO
KosMuyecTBa xnagareHTa.

B pe3synbrate ncnapaetca 6onbluee KONMYeCTBO
XnafareHTa, obecrneynBas onpegeneHHoe Konu-
4ecTBO NeperpeToro napa B BO3AyxooxnaguTene.
3TO HeMOCPEACTBEHHO BIIMAET Ha CPEfHIO TeM-
nepaTypy NOBEPXHOCTN BO3AYXOOXIaAUTENA 1
NPVBOAUT K YMEHbLUEHNIO 3HaYeHns AT.

BKNo4veHne

3afjaHHoe
3HaueHue

Kak cnepyet u3 ypasHeHuii (1) u (2), ymeHbLueHne

KOMMYeCcTBa BNPbICKABAEMOro XJ/lafareHTa npu-

BOAWT K:

B yMeHblUeHMIo 3HaueHnA AT (3HayeHne Temne-
paTypbl KUNEHNA NPUONMKAETCA K 3HaUeHUIo
TemnepaTypbl OKpy»KatoLLen cpefbl)

B yMeHblUeHuo Ko3dduumeHTa Tennonepesayn

B YMeHbLUeHVI0 MOBEePXHOCTU Tenionepeaayn
BO3yxooxnagntensa (MeHblle CMayviBaemas
NOBEPXHOCTb).

Bce BmecTte npnBoANT K YMEHbLUEHNIO MPOUN3BO-
ONTENbHOCTW OXNlagnTena.

[laHHbI MoAxoA K BNPbICKY XMAKOro XnajareHTa
o6ecneyrBaeT BbICOKYHO CTEMEeHb SKCMyaTaLMoH-
HOW r’MOKOCTI 3aTOMNNIEHHOWN CUCTEMbI Henocpea-
CTBEHHOro oxnaxkaeHusa. OH obecneurBaet Tou-
HOe perynmpoBaHune KonmyecTsa BNpbICKMBAaeMOMn
XKMAKOCTH, YTO MOBbILIAET TOYHOCTb U SHEProdd-
bEKTUBHOCTb CUCTEMBI.

[aHHbIM NPUHLMN B OCHOBHOM NPUMEHAETCA AnA
XONOAWIbHBIX CKNafloB GPYKTOB 1 OBOLLEN, FAe
3avacTyto TpebyeTcs aBToMaTyeckas NofCcTporiKa
CMCTEMbI B COOTBETCTBUN C paKTUYECKON Temnso-

BOW Harpy3koi. [na xonoannbHoro uukna (kna-
naH AKV NofHOCTbIO OTKPLIT) TpebyeTcsi ropasfo
60oree BblCOKas NMPOV3BOAUTENBHOCTb, HEXENW ANA
Umkna xpaHeHua (knanaH AKV B pexxume LLUM).

Kpome Toro, B 3T1X X0NoAnbHbIX CKNagax MoXeT
HaXOANTbCA Pa3INYHOE KONMYECTBO U pa3Hble
BMAbl PPYKTOB, MO3TOMY ObecrneyeHme perynmpo-
BaHUA CUCTEMbI B COOTBETCTBMM C TEMIOBOM Har-
py3Kon aBnAeTcA ob6a3aTeNbHbIM TpeboBaHMeM.
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

Mpasuna noobopa knanaHa
muna AKV(A) 0115 3amonsieHHbIx
cucmem HenocpedcmaeHHo20
oxnaxoeHus Ha CO,

Mpu nopbope KnanaHa As1a 3aToneHHON cucTe-
Mbl HEMOCPeCTBEHHOTO OXNaxAeHNA HeobXxoAMMo
3HATb MaKCUMaJbHYIO Tpebyemyto MPor3BOANTE N b-
HOCTb OXJlagUTeNs NP CaMo BbICOKOW KpaTHOC-
TV LMPKYNALUKN, KOTOPasA No CyLecTBy O3HavaeT
MaKCMMasibHOe KOJIMYEeCTBO BMNPbICKMBAaEMOro
xnafareHta. Bo-BTopblix, HeobxoarmMo onpenenvTb
3HayeHVe NoNIe3HOro pacnosiaraemMoro nepenaga
ZaBneHus Ha knanaHe AKV(A). NMog6op nerko Bbl-
NMOMHAETCA NPY NOMOLLY NpOorpammMbl nogdopa
o6opynosaHua CoolSelector.

Heobxognmo nmeTb B BUAY, 4TO Tpebyemoe non-
HOe JlaBNIEHNE HarHeTaHKA Hacoca 3aBUCHT OT
Lienoro pafa ¢pakTopoB, K KOTOPbIM OTHOCATCA
noTepw AaBeHNA B cucTeMe (pacnpefenurenb-
Hble YCTPOICTBa/NaTPyOKM BO3AYXOOXNAaANTENEN,
3NIEMEHTbI CMCTeMbl, TPY60NpoBofbl, N3rmbbl, Bbl-
COTa CTonba XNAKOCTU U T.4.)

Kak nokasbiBaeT NpaKTu1Ka, TONbKO AJiA HOpMaJib-
Hol paboTbl KnanaHa AKV(A) B 3aTonneHHow cuc-
Teme HenmoCcpeACTBEHHOrO OXNaXAeHNA MUHN-
ManbHbI Nepenag AaBneHnA AO/KEH COCTaBNATb
1 6ap (1nm 6onee NP HaNUKUM JOCTAaTOYHOTO
[aBJIEHUA HarHeTaHVA Hacoca).

Mpwnmep:
m XnapareHT: CO,
m n=15
m T,=-8C
m Pacnonaraembii nepenag gasneHus
Ha KnanaHe: 1 6ap
m [pounsBoguTenbHOCTb oxnagutens: 30 kBT

Mporpamma CoolSelector pekomeHayeT KnanaH
AKVA 15-3, (k, = 0,63 m*/u) , 0becneunBatoLLmin
npousBoauTeNbHOCTb 30 KBT Npwm KpaTHOCTU
uvpKynsauum 1,5 1 nepenage AaBfeHUs Ha Kna-
naHe 1 6ap. Ecnm Heobxoarma 6onee BbicoKas
NpPOU3BOANTENBHOCTD, TPebyeTca NMbo KnanaH
6onbluero pasmepa, MMbo 6onblunii Nnepenag,
[aBNEHUNA Ha KnanaHe.

CnepyeT UMeTb B BMAY, YTO MAaKCUMMarnbHoe pabo-
yee fasneHue (PS) Bcex mognomrKaumii knanaHa
AKVA cocTtaBnset 42 6ap 1 makcumasnbHoe pabo-
yee gasneHue (PS) knanaHos Tuna AKV cepumn
AKV10 1 AKV15-1,2,3 Takke coctaBnseT 42 6ap.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

PezynuposaHue pabomsl
cucmem ¢ HacocHoli nodayeli
npu nomMmowu K1anaHHou
cmanyuu ICF

B npumepe Ha puc. 6 ncnonb3yetca cTaHAaPTHbBIN
knanaH Tnna AKVA. KnanaHHas ctaHums ICF Takxe
ABMAETCA XOPOLUMM peLLeHNEM AA faHHOTO Le-
NEeBOro NPUMeHeHUs.

Mpwn oTTanke oxnagutenen ropaynm napom CO,
HeobxofuMma KnanaHHas CcTaHUWsA C Moaynem o6-
paTHOro KnanaHa.

lopAuni ras

B otpenutens
KNAKOCTU

Danfoss AK-CC 450
Tapp_0174_02 =
10-2012 S
] L — AKS
|
Lvpkynupyrowas =
KNOKOCTb ICM
ICFF  ICFC
ICF I ICFS Wcnaputens

Puc. 11.8 - PezynupogaHue pabomsi cucmemsl ommatiku 2opsyum 2zazom CO, npu nomowu knanavHol cmaHyuu ICF, knananos ICM u ICS+CVP

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CXeMbl He JOMKHbI UCMOJb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Cnepnyet cobnoaatb 0cobyio OCTOPOKHOCTb B
OTHOLLEHV CONEHONAHOrO KnanaHa Ha IMH1K
BCacblBaHMA BRaxHoro napa. Hanbonee yacto
ncrnonb3yemas Temnepartypa oTTaiky cocTaBnseT
npumepHo 9-10°C, YTo COOTBETCTBYET AABMIEHMIO
44-45 6ap (abc.) nepeq 3TUM CONEHOUAHbIM Kfa-
naHom.

B 3aBUCMMOCTV OT AaBfieHMA B OTAENUTENE XKNA-
KOCTV MaKCManbHbI OTKPbIBAOLWMNIA Nepenaz
[laBJIEHVIA Ha 3TOM KJlarnaHe MOXET ObITb C/TMLLKOM
Mas AnA ero oTKpbITUA. PekomeHayeTca Ncrnonb-
30BaTb HEGONbLLOW NepenyCcKHON KnamnaH, Hanpu-
Mep, knanaH Tuna EVRST (PS = 50 6ap) ans npep-
BapUTENIbHOTO BblPAaBHUBAHWA JaBNeHNA nepes
OTKPbITEM OCHOBHOrO KnanaHa. MakcmanbHbi
OTKpbIBaOLWMNI Nepenag faBfeHnsa KnanaHos

ICM 20-32 cocTtaBnsieT 52 6ap, cnefoBaTenbHo,
3TOT KnanaH Bcerfga OTKPOETCA N0 OKOHYaHUN
LMKIa OTTalKy, Aa)<e Npu AaBfeHNN B OTAeNmTeNne
KNOKOCTU 6/IM3KOM K AaBAEHWIO B TPONHOM TOUKe
5,2 6ap (abc.).

MpenmyLyecTBo ncnonb3osaHma KnanaHa ICM 3a-
KrntouaeTcs B 06ecrneyeHny BO3MOXHOCTU BblpaBs-
HMBaHWA [aBNeHUA OTTalKKM 3a CYET MeNeHHOro
OTKPbITVA KnanaHa. Hanbonee peHTabenbHbIM
cnocobom peanusauuy 3Toro Noaxoaa ABAsSETCA
MCMosb30BaHMe ABYXMO3MLNOHHOMO PexrnmMa
paboTbl knanaHa ICM ¢ 3agaHnemM oYeHb Manon
CKOPOCTU OTKPbITUA KNanaHa (104) unn pexxuma
NAaBHOMO PerynmpoBaHnsa CTENEHN N CKOPOCTU
OTKPbITVA KNanaHa cBO6OAHO MPorpamMMypyeMbiM
KoHTponnepom (PLC).
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

CnpasoyHas 0oKymeHmMayus e
angasumHom nopsoke

Tvn HanmeHoBaHmne TexHnyeckoe | UHCTpyKunmn
onuncaHue /
PykoBopacTBO
AK-CC 450 KoHTponnep RS8EU
AKD 102 YacToTHbI NpeobpasoBaTesb PDR1.B MG.11.L
AK-PC730 KoHTponnep npon3BoanTENbHOCTA RS8EG
AKS 21 [aTunk Temnepatypbl RK.0Y.G RL14.D
AKS 32R [atunk paBneHua RD.5G.) PLSBO.A
AKS 33 [atuunk paBneHua PD.GDO.A PLSBO.A
AKS 4100/4100U | laTumnK ypOBHA XXNJKOCTN PD.SC0.C P1.SC0.D / P1.SCO.E
AKVA DNEKTPOHHbIN PacCLUMPUTENbHBIN KnanaH PD.VA1.B PLVA1.B (AkvA 10)
PLVAT1.C (AkvA 15)
CcvC MNOTHBIN KnanaH AnAa cepBonNprBOAHOrO KnanaHa | PD.HNO.A RLAX.L
CVP MMNOTHBIN KNnanaH AnA CepBONPUBOAHOro KnanaHa | PD.HNO.A PLLHNO.C
CVPP MuUNoTHbIN KNanaH Ana cepBoNprYBOAHOro KnanaHa | PD.HNO.A PLHNO.C
DCR OunbTp-ocywnTens PD.EJO.A PLEJOB
EKC315A KoHTponnep npombILNEHHOro ncnapuTens RS.8C.S
EKC 347 KoHTponnep ypoBHA *KNAKOCTN PS.G00.A PLRPO.A
EVM [MVNOTHBIN KnanaH AnsA CepBONPUBOAHOIO KnanaHa | PD.HNO.A RL3XH
EVRA / EVRAT ConeHoVAaHbIV KnanaH PD.BM0.B RL3D.A
FIA Ounbtp PD.EN1.A PLEN1.A
ICF KnanaHHaA ctaHumA PD.FT0.A PLFTO0.A
ICM /ICAD DNeKTPONPUBOAHbLIN KnanaH PD.HT0.B PLHTO.A (cm)
PI.HTO.B «cAp)
ICS CepBONPYBOAHbDIV KnanaH PD.HS0.A PLHS0.A / PL.HS0.B
NRV O6paTHbIN KnanaH PD.FEQ.A PLFEO.A
OFV MNepenyckHoW kKnanaH PD.HOO0.A PLHX0.B
REG PyuHon perynupyoumnin knanaH PD.KM1.A PLKM1.A
RT 260A Pene paBneHus, pene pasHoOCTY AaBneHUn PD.CBO.A RL5B.B
SCA O6paTHbIN KflanaH ¢ 3anopHoi GyHKUMei PD.FL1.A PLFL1.A
SGR CMOTpOBOE CTeK10 PD.EKO.A PLEKO.A
SNV 3anopHblI UrofbyaThbli KnanaH PD.KBO.A PLKBO.A
SVA-S/L 3anopHbIN KnanaH PD.KD1.A PLKD1.A

AKTyarnbHble BEPCHMN TEXHUYECKNX ONMCAHWIA N MHCTPYKLMIA OCTYMHbI Ha caiiTe KomnaHum [laHdocc:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

12,

Cnoco6bl perynnpoBaHus
paboTbl cucTem oxnakaeHus
Ha CO;

—_

MNepenyckHom kKnanaH

2 BcnomoratenbHasa xoso-
AnSibHaA yCTaHOBKa / Xono-
AuNbHaA yCTaHOBKa AnA
MCMoJb30BaHNA NpY MPoC-
TOe OCHOBHOW CUCTEMDbI

3 ConeHouaHbIN KnanaH

4 TpepoxpaHUTenbHbIN

KnanaH

KoHTponnep

Danfoss

|

W
J
< 2 OTpenutens
CO,

Wcnaputensb
cTyneHu
HM3KOro
faBneHuna

Q

Puc. 12.1

KoHTponnep

Tapp_0164
10-2012

Ncnaputens-
KOHAeHcaTop

PerynupoBaHue pa6oTbl Komnpeccopa
PerynupoBaHue paboTbl KOMMPECCOPOB CUCTEM
Ha CO, He OT/IMYaeTCA OT perynMpoBaHua, npeay-
CMaTpUBaeMoro A 06bIYHbIX MPOMbILLIEHHbIX
XONOAWNbHbIX YCTaHOBOK, OAHAKO BBUIY KacKaj-
HOW KOHMrypaumm cuctem Heobxoanmo obecne-
YWTb 3aMycK / FOTOBHOCTb K 3aMycKy KOMMPecco-
pa NH; go noctynneHuna nyckoBoro curHana Ha
komnpeccop CO, (cm. pasgen, NOCBALLEHHbIN pe-
rynMpoBaHuio paboTbl KOMNPECcopoB).

PerynupoBaHue ypoBHS XKUAKOCTU
PerynnpoBaHune ypoBHSA XMUAKOCTU B CUCTEMAX Ha
CO, He OTNIMYaETCA OT perynnpoBaHns, npeaycma-
TPYBaeMoro Asisi 06bIYHbIX MPOMbILLIEHHBIX XOMO0-
LAWNbHBIX YCTAHOBOK (CM. pa3fes, MOCBALEHHbI
PerynnpoBaHuio YPOBHS XUAKOCTN).

PerynupoBaHue pa6oTbi cuctembl B ciy4yae
npesBbilleHNA AaBneHnA B otaenutene CO,
Huke n3n0oxeH BO3MOXHbI NOPAJOK perynmpo-
BaHUA ANA cBefieHNA K MUHUMYMY Bbibpoca CO,
B CJlyYyae MpeBblleHnA JoMYyCTYMOro AaBNeHUA B
otpgenutene CO,:

1. MpuHyanTeNbHbIN 3anyck komnpeccopa CO, n
NPUHYAMTENbHAaA OCTAaHOBKA HAaCcoCa XXMAKOro
XnajareHTa na npeAoTBpaLleHra Bo3BpaTa
Tennon xuakoctu B otaenutenb CO,.

2. Mpwr HanMuMy HeMCNPaBHOCTU, MPENATCTBYIO-
Wwen 3anycky komnpeccopa CO,, pocT gaBne-
HMA ByaeT NpoaomKaTbCA. OTo NprBeSET K Npu-
HyZWTENIbHOMY 3anycKy BCMOMOraTenbHOM XO-
NoANNbHON YCTaHOBKN.

3. B cnyyae npopomkeHna pocTta AaBfieHns Npo-
NCXOAMT NPUHYAUTENBHOE OTKPbITHE Cone-
HOVAHOTO KnanaHa Ana perynmpyemoro c6po-
ca pasneHna CO, Ao 3aAaHHOTO 3HaYEHUA.

4. MocnegHVM YCTPOMCTBOM ABMAETCA Npefoxpa-
HUTENbHbIN KNlanaH, KOTopbI cpabaTbiBaeT No
[aBNeHNIo Havana oTKPbITUA.

PerynupoBaHue pa6oTbi cucTembl B ciy4yae
NMOHVI>)KEHHOro AaBrieHuna B otaenutene CO,
Huxke n3n0oxeH BO3MOXHbI NOPAJOK perynmpo-
BaHUA AN1A CBefleHVA K MHUMYMY OMacHOCTU 06-
pa3oBaHWA TBEpAOW YINEKNCNOTbI MPY NajeHnmn
fasneHua B otgenutene CO, HMXe AoNyCcTMOro
YPOBHA:

1. OTKpbITUE NePenyCKHOrO KfanaHa obecneyu-
BaeT noajepKaHne OCTaTOYHO BbICOKOrO aB-
neHuA BcacbiBaHuA B otaenutene CO,. 310 Tak-
e npepoTBpaLlaeT NPUHYANTENbHbIN OCTaHOB
KoMMpeccopa Npwv Pe3koM YMeHbLUEeHW TENJIo-
BOI Harpy3Ku, Hanprmep, B cylyyae npotecca
3aMOPAXXMBAHUSA C KONebaHUAMY TENOBOWA
Harpy3ku. [laHHaa mepa obecneyrBaeT gasb-
Henwyto paboTy Komnpeccopa 1 Nogaep»Ka-
HMe CUCTEeMbI B TOTOBHOCTY K PE3KOMY YBeNn-
YeHUIo TEMNSTIOBOW Harpy3Ku.

2. MoxHo obecneunTb NPUHYAUTENbHBIN OCTAaHOB
komnpeccopa CO, u Takum obpa3om npenoT-
BpaTWUTb 06pa3oBaHve TBEPAON YINeKNCIOTbI.
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

13.

MpoekTupoBaHue
CyOKpUTNYECKNX CCTEM
oxnaxpgeHus Ha CO,

13.1

dneKTpPoHHaA cuctema
perynupoBaHus ypoBHs
KNAKOCTN

lpumep 13.1.1: InekmpoHHas
cucmema pe2ynupo8aHus
YPOBHS XUOKOCMU HA CMOPOHe
HU3K020 0assieHus

Mungknin xnapgareHt
BbICOKOIO AAaBfieHMsA

= [lAapOXKNOKOCTHAA CMECh
Mapoobpa3HbIii xnagareHT
HW3KOro JaBneHns
Kugknin xnagareHt
HWU3KOro JaBneHus

@ 3anopHbI KnanaH

@) Qunbtp

@ ConeHounaHbIN KNanaH

@ DNeKTPONPVBOAHbIN KnanaH
® 3anopHbI KnanaH

@ KoHTponnep

@ [laTunK ypoBHA XKNAKOCTN

B Lienom npoekTHble peLleHns 1 BONpockl Noa6o-
pa KflanaHoB AJ1A CyOKPUTUYECKNX CUCTEM OXJ1axK-
AeHuna Ha CO, He OTIMYAIOTCA OT OCHOBHbIX NPUH-
LIMMOB, MPUHATBIX ANIA TPAANLNOHHbIX CUCTEM OX-
naxpgeHna Ha HN;, 3a nckntoyeHrem BONpPoOCoB,
CBA3aHHbIX C 6onee BbICOKMMI pabounmu faBne-
HUAMYW 1 CMCTEMOW BO3BpaTa Macna.

CnepoBatenibHO, MPUMepbI, NPUBEAEHHbIE B
npenbiayLwyx pasgenax AaHHOro CPaBoOYHUKa,
NPVIMEHUMbI 1 K CUCTEMAM OXJTaXAeHUs, paboTa-
townm Ha CO,. OpgHaKo, B LIeSTIOM B CUCTEMaX OX-
naxgeHua Ha CO, cnegyeT MO BO3MOXHOCTY U3-
6eratb $pnaHLUeBbIX COeLVHEHWIA.

B nuHmio
BCacblBaHUA
KoMmnpeccopa

SVA

OTaenvTenb XUAKoCTH

n3
pecuBepa

@ svA

@FIA

—
SVA G
SNV <Tf[[Rp SVA

%%SVA

B ucnapwutens

W3 ncnaputensa

Danfoss
Tapp_0165_02
10-2012

Jatumk yposHs xungkoctn AKS 4100/4100U @,
KOHTPONMPYET YPOBEHb KUAKOCTW B OTAENUTENE
1 NOCbIIAET CUrHan Ha KoHTponnep EKC 347 ®,
KOTOPbI MNOCbINAET MOAYNVPYIOWNIA CUTHAN Ha
anekTponpueog KnanaHa ICM @. Knanan ICM pa-
60TaeT Kak pacluMpUTeNbHbIN KnanaH.

KoHTponnep ypoBHsa xuakoctn EKC 347 ® Takxe
nepefaeT CUrHan Ha BbIXOAbI pene, KoTopoe cpa-
6aTbiBaeT NPV AOCTUMKEHUN HUPKHETO, BEPXHETO 1
aBapPUINHOrO NpefenoB YPOBHA XUAKOCTH.

lpumep 13.1.2: InekmpoHHas
cucmema pe2ynuposaHus
YPOBHS XUOKOCMU HA CMOPOHe
HU3K020 O0asnieHus

MKuakum xnagareHT
BbICOKOTIO AaBneHuns

= [JAPOXKMOKOCTHAA CMECH
MapoobpasHbiii xnagareHT
HW3KOro JaBfieHna
Mungknin xnapareHt
HW3KOro JaBneHnn

@ KnanaHHaaA ctaHuyums ICF:

ot O R

3anopHbI KnanaH

QunbTp

ConeHonaHbI KnanaH
Mogynb py4YHOro oTKpbITMA
Mogaynb ¢ aneKTponpuBoL-
HbIM KnanaHom

3anopHbI KnanaH

@ KoHTponnep
® [aTurK ypoBHA XKNOKOCTA

B nunmio
BCacblBaHNA
Kommnpeccopa

AKS 4100/4100U

SNV

OTgennTenb XnaKocTn

ZE]
pecuBepa

SVA

i il Ué

B ucnapwvtens

Danfoss
Tapp_0166_02
10-2012

KomnaHua laHdocc MoXeT NpefoXnTb oYeHb
KOMMNaKTHYt0 KnanaHHyto ctaHumio ICF ©. B kopny-
Ce Nerko yCTaHaBNMBaeMoW CTaHLMKN pa3MeLlaeT-
€A [0 WeCTN pa3NNYHbIX MOoaynen.
OyHKUMoHanbHbIN Mogynb ICM BbinonHAET GyHK-
LMo pacMpUTENbHOTO KNanaHa, a GyHKLMOHaNb-

HbIn mogynb ICFE ABnAeTca coneHonpgHbIM Knana-
HOM.

Pa6oTa jaHHOW CXxeMbl aHaNIOrMYHa ONNCAaHHON B
npumepe 13.1.1. bonee nogpobHas nHdopmaums
no KnanaHHbIM cTaHumam Tuna ICF cogepxntca B
COOTBETCTBYIOLLEN JOKYMEHTaLUN.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

13.2

OTTaiKa ropaymm rasom
BO3/yX0ooXnaguTeneil cncrem
oXJIaXKAeHUNA C HAaCOCHON
nogauen CO,

lpumep 13.2.1:

Cucmema ommadiku 20pAa4uUM
2030M Ucnapumeris ¢ HACocHoU
nodayel xudKoeo xaadazeHma

=== [1apO0O6PA3HbIN XaAareHT
BbICOKOrO AaBJieHMA
Kuakum xnagareHT
BbICOKOIO AaBJieHMA

=== [JapOXKMOKOCTHAA CMECb
Kuakum xnagareHT
HU3KOro JaBieHuna

XudkocmHas nuHus

@ 3anopHbIN KanaH Ha MINHUN
XKMpKoCTn

@) Ounbtp

@ ConeHounaHbIN Knanax

@ O6paTHbI KnanaH

® PaclwmpuTenbHbIn KnanaH
C PYYHbIM perynMpoBaHuem

3anopHbIf KnanaH Ha Bxofe
B MCrapuTesb

JluHuAa 8caceleaHusa

@ 3anopHbilii KnanaH Ha Bbixoge
13 ucnapurens

INeKTPONPVBOAHBIN KNnanaH

® 3anopHbIi KnanaH Ha IMHUN
BCaCblBaHMA

JluHus 2opAavezo 2aza
3anopHbI KnanaH

a Ounbtp

@ ConeHounpHbI KnanaH
@ 3anopHbI KnanaH
O6paTHbI KnanaH

lepenyckHasa nuHuA
s MNepenyckHom kKnanaH

Pezynamopel

KoHTponnep
@ KoHTtponnep
KoHTponnep

KoHTponnep

He Bce KnanaHbl MoKa3aHbl Ha CXeMax.
CxeMbl He JOMKHbI UCMOMb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.

B oTgenutens xuakoctn
ol

Danfoss
Tapp_0168_02
10-2012

aDSNV

KoHTponnep

«

W3 otgenutens
KMAKOCTN

W3 nuHWM HarHeTaHnA

A -
y

@ AKS21

””””” T (9 AKS 21

Wcnaputenb

B npumepe 13.2.1 nprBeaeHa cxema perynmposa-
HUsA paboTbl UCMapUTeNel C HACOCHON Noaayen
XJlafjareHTa 1 OTTalkomn ropAaYnM rasom npwu no-
Mol KnanaHoB Tuna ICV.

Ljukn oxnaxoeHus

ConeHounaHbIN KNanaH Ha NnHUK xngkoctu ICS @
NoaAepKM1BaeTcA B OTKPLITOM NonoxeHuu. lNogaua
XKNOKOCTU B NCMApUTESb OCYLLECTBNAETCA PYYHbIM
perynupytowmm knanaHom REG ®. nektponpu-
BOAHbIN KnanaH ICM ® Ha nnHWMK BcacbiBaHWUs Nnof-
[epXKMNBaAETCA B OTKPLITOM MONOMKEHUN, @ CONEHO-
VAHbIV KnanaH oTTanku ICS @ — B 3aKpbITOM.

Lukn ommatdiku

Mpwn BKAOYEHMM UMK OTTaKy CONEHOUAHDBIN
KnanaH nogauu xunakoct EVM knanaHa ICS @ 3ak-
pbiBaeTcA. [nA Toro, Ytobbl OCYLWNTb UCMapUTesb,
BEHTUNATOPBI NpoAoKatoT paboTath 120 - 600 ¢,
B 3aBMCMMOCTM OT pa3mepa ncnaputens.

Mpw BbIKNOUEHUN BEHTUNATOPOB KnanaH ICM
3aKpblBaeTCcA.

3a 3TM cnepyeT 3afiepKKa ANUTeNbHOCTbIO OT 10
[0 20 ¢, HeobxoMmas Ans Toro, YToObl XKNAKOCTb
B YiCnapuTene oTCToANnachb Ha iHe 1 He cofepana
ny3blPbKOB Napa. 3aTeM 3N1eKTPONPUBOAHbIN Kia-
naH ICM @ oTKpbIBaeTCs 1 OCyLLeCcTBAET nofavy
ropsayero rasa B ucnapuresnb.

BBuriay 60nbLUOI Pa3HOCTV AABNEHUA MEXAY NINH-
el ropaYero napa u ncraputenem pekomeHayeTcs
npefycMoTpeTb MeAJIeHHOe NocTeneHHoe yBenu-
YeHue [aBneHnA C Lesbio ero BbipaBHMBaHWA Nne-
pes NosHbIM OTKPbITVEM KnamnaHa ana obecneve-
HUA NNaBHON PaboTbl cCTeMbl U NpefoTBpalLe-
HUS MepeHoCa XUAKOCTM B UCNapUTENb.

MpermyLecTBO NCNONb30BaHMA 1EKTPONPUBOA-
Horo KnanaHa ICM @ cocTonT B BO3MOXHOCTY Bbl-
paBHVBaHWUA [aBNeHNA OTTaNKM 3a CYET MeaneH-
HOTro OTKpbITKA KnarnaHa. Hanbonee peHTabenbHbIM
Cnoco6om ABNAETCA UCMONb30BaHMe ABYXMO3ULM-
OHHOrO pexnma paboTbl KnanaHa ICM ¢ 3agaHnem
OYeHb Manol CKOPOCTM OTKPbITUA. TakxKe 3Toro
b PeKTa MOKHO [OCTUMHYTb, UICMONb3YA KNanaH

B LLIAroBOM pPeXXrMe, Perynmpys CKopocTb U CTe-
MeHb ero OTKPbITUA CBOGOAHO MPOrPaMMUPYEMbIM
KoHTponnepom (PLC).

Ha npoTaxeHnn LnKna oTTankn KOHAEHCpYIo-
LMCA B UCNapUTesie ropAYnin nap BNpbICKMBaeT-
CA Ha CTOPOHY HM3KOro AasneHus. [laBneHue oT-
Taiikun perynupyetca KnanaHamu [CS+CVP @),

Korpa temnepatypa B ncnaputene (M3mepeHHas
natunkom AKS 21) pocturaeT 3aJaHHOrO 3HaUYeHUs,
OTTalKa NpeKpaLlaeTCcs, SNeKTPONPUBOLHbIN Kna-
naH ICM @ 3aKpbiBaeTcA 1 ¢ He6ObLLIOKN 3a4ePXK-
Koll oTKpbIBaeTcs knanaH ICM ®.

bonblasa pasHocTb faBneHna mexay ncrnaputenem
1 NIMHWEN BCaCbliBaHUA O6yCJ'IOBJ'IVIBaET Heobxoau-
MOCTb NMOCTeNeHHOoro c6poca nOaBneHnA C uenblto
€ro BblpaBHMBaHNA Nepen NoJIHbIM OTKPbITUEM
KflanaHa anAa obecneyeHus naaBHoOM pa6OTbI canc-
TeMbl N NpefoTBpalleHnA nepeHoca XNaKoCcTn B
JINHNIO BCaCbliBaHUA.

MperMyLLeCcTBO NCNONb30BaHNA NEKTPONPUBOA-
Horo KnanaHa ICM ® cocTonT B BO3MOXHOCTY Bbl-
paBHUBaHWA JaBNEHUA OTTalKM 3a CYET MeAJIeH-
HOro OTKPbITVA KnanaHa. Hanbonee peHTabenbHbIM
CNoco6oMm AIBNIAETCA UCMOMNb30BaHMe [BYXMO3MLM-
OHHOrO pexrMa paboTbl KnanaHa ICM ¢ 3agaHrem
OYeHb Manon CKOPOCTM OTKPbITUA. TakxKe 3Toro
3bdeKTa MOKHO JOCTUTHYTb, UCMOJb3Ys KNnamnaH
B LLIArOBOM peXXunMe, perynmpysa CKOpocTb 1 CTe-
NeHb ero OTKPbITVA CBOOOLHO MPOrpaMmrpyemMbiM
KoHTponnepom (PLC).

Mocne nonHoro oTKpbITKA KnanaHa ICM oTkpbiBa-
eTCA CONeHOWAHbIN KnanaH rnogauu xunakoctu ICS
®, BO306HOBNASA LMK oxnaxaeHus. Ytobbl 3amo-
PO3UTb OCTaBLUMECA KAMN »KMAKOCTY Ha MOBepX-
HOCTW MCNapuTens, BEeHTUNATOPbI BKIOYALOTCA C
HeKOTOPOW 3afiePXKKOIA.

Ona ¢unbrpos Tmna FIA (no3.2 n 11 B JaHHOM
cnyJae v B Lueniom ans cuctem Ha CO,) pekomeH-
[yeTcAa NCnonb3oBaTb roppripoBaHHble GUNLTPY-
loLLMe 31IeMeHTOB C OUYeHb 60MbLION NNoLWaAbo
NMOBEPXHOCTUN 1 6onee NPOYHON KOHCTPYKLUEN.
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Dacifold

PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

13.2

OTTaiika ropsaynm rasom
BO3/lyXooXnaguTeneil cncrem
OXJIaXKAeHUNA C HAaCOCHOM
nopauen CO, (npodosikeHue)

lpumep 13.2.2: PecynuposaHue
pabomel uchapumens ¢ Hacoc-
Hol nodauyel XUOK020 X1ada-
2eHma u cucmemot ommadku
20pAYUM 2A30M npuU NOMOWU
KaanaHHbix cmaHyud ICF

=== [Jap006PA3HDBIN XSlaJareHT
BbICOKOIO aBNeHNsA
Mugknin xnapareHt
BbICOKOIO AaBneHnA

== [JapOXKNAKOCTHAA CMECb
Mungknin xnapareHt
HW3KOro JaBfeHunn

@ KnanaHHas ctaHyuma ICF Ha
JINHAN XXNOKOCTL:

o O

3anopHbIi KnanaH

Ounbtp

ConeHonpaHbI KnanaH
O6paTHbIN KnanaH

Mopynb py4YHOro oTKpbITUA
3anopHbIli KnanaH Ha BXxoae
B MCNapuTenb

@ 3anopHblii KnanaH Ha BbIxofe
13 ucnapuTens

@ Perynatop pasnexus
(2neKTpONpPUBOAHDIN KnanaH)

3anopHbIV KNanaH Ha IMHUN
BCacbIBaHWA

@ KnanaHHas ctaHyuma ICF Ha
JIVHUW ropAYero rasa:

Ot

3anopHbIi KnanaH
Ounbtp
ConeHonpaHbI KnanaH
3anopHbI KnanaH

® O6paTHbI KnanaH
@) Perynatop pasnexua
KoHTponnep

® [JaTtumk Temnepatypbl
[aTtunk TemnepaTypbl
@ [atunk TemnepaTypbl

He Bce knanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

KoHTponnep
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Wcnaputenb

B npumepe 13.2.2 nprBeaeHa cxema perynmposa-
HUA pPaboTbl UCNapUTeNiel C HAaCOCHON Noaayei ¢
CMCTEMON OTTalKM ropAYMM ra3om nNpu NOMoLLx
HOBOTO PeLUeHNA C NCNOJIb30BaHMEM KNanaHHbIX
ctaHuyum tnna ICF.

KnanaHHas ctaHuua ICF cofepxuT B cebe ao wec-
T Pa3NNYHbIX MOZYIel, pa3MeLLEHHbIX B OHOM
Kopnyce, 1 NpeacTaBnaeT cobon KOMMAKTHOE 1
NPOCTOE B YCTaHOBKe perynupytoLiee ycTponcTBo.

Lukn oxnaxoeHus

ConeHongHbl kKnanaH ICFE Ha nuHUK XunaKocTn B
cocTaBe KnanaHHol ctaHummn ICF @ nogaepxuBsa-
€TCA B OTKPbITOM MOJIOXKEHMU. BNpbICK XXnaKoCTn

perynmpyeTcs pyYHbIM perynmpyoLwym KinanaHom
ICFR B cocTaBe knanaHHou ctaHuuu ICF @.

SneKkTponprBogHbIi knanaH ICM @ Ha nuHun
BCACbIBaHNA HaXOANTCA B OTKPbITOM MONIOXKEHUN,
a CONeHoVAHbIN KnarnaH cuctembl oTtankm ICFE B
cocTaBe KnanaHHol ctaHumm ICF ® — B 3akpbIToM.

Lukn ommatiku

MNpu BKNOUEHNN LMKNA OTTaK1 CONEHONAHDIN
KnanaH nogaun xunakoctn ICFE B coctaBe KnanaH-
Holi ctaHuum ICF @ 3akpbiBaeTcsa. [1nsa Toro, 4tobbl
OCYLWWNTb NCNAPUTENb, BEHTUIATOPbI NPOAOIXKaOT
paboTaTb B TeueHue 120 - 600 ¢, B 3aBUCMOCTH
OT pa3mepa ncnapuTens.

3aTem BEHTUNATOPbI OTKOYaloTCA 1 KnanaH ICM
3aKpblBaeTcA.

3a 3TM cnepyeT 3afepKKa ANnTeNbHOCTbIO OT 10
1o 20 ¢, Heobxoaumasa ana Toro, YTo6bl XKUAKOCTb
B MICNapuTesnie OTCTOANACh Ha HE 1 He copeprkana
ny3blpbKOB Napa. 3atem coneHoungHn knanat ICFE
B COCTaBe KJlanaHHou ctaHumu ICF ® oTKpbiBaeT-
CA 1 oCyLecTBAAET Nojady ropsayero napa B nc-
napurenb.

Ha npoTaxeHun LmKna oTTankm KOHAEHCUPYIO-
WMIACA B UCNapuTene ropaYmnii nap BNpbICKMBaeT-
CA Ha CTOPOHY HM3KOro AasneHnA. [laBneHve ot-
Tavikun perynupyetca KnanaHamu ICS+CVP @.
Korpa Temnepatypa B ucnaputene (M3mepeHHasn
natyunkom AKS 21) pocturaeT 3aJaHHOIO 3HaUYeHUs,
OTTalKa NpeKpaLlaeTca, CONeHONAHbIN KnanaH no-
naum xunakoctu ICFE B cocTaBe KnanaHHOW CTaHLUK
ICF ® 3akpbiBaeTcs, U ¢ HeborbLUIOI 3a8epPKKOM
OTKPbIBAETCA 3MIEKTPONPUBOAHbIN KnanaH ICM Q.

Borbluan pa3HOCTb AaBIEHNA MEXAY UCnapuTenem
U NIHKeEN BCacblBaHUA 06YCNOBMBaEeT Heobxoau-
MOCTb MOCTEMNEHHOro cbpoca AaBeHUA C Liefbto
€ro BblpaBHVBaHNA Nepes NoJIHbIM OTKPbITUEM
KnanaHa ana obecneyeHms niaBHon paboTbl cuc-
Tembl U NPefoTBPALLEHUA NEePEHOCa XKNAKOCTA B
NIVHMIO BCACbIBAHMA.

MperMyLLeCcTBO NCMONb30BaHNA NEKTPONPUBOA-
Horo KnanaHa ICM ® cocTouT B BO3SMOXKHOCTM Bbl-
paBHVBaHWA AaBNeHWA OTTaKM 3a CYET Me/IeH-
HOro OTKPbITUA KNanaHa. Hanbonee peHTabenbHbIM
Cnocobom ABNIAETCA UCMONb30BaHNe ABYXMO3MLM-
OHHOrO peXxrMa paboTbl KnanaHa ICM ¢ 3agaHrem
OYeHb Manol CKOPOCTM OTKPbITUA. TakxKe 3TOro
3ddeKTa MOXKHO fOCTUTHYTb, UCNOSb3YA KnanaH
B LLIArOBOM peXunmMe, perynmpys CKopocTb 1 CTe-
NeHb ero OTKPbITVA CBOOOLHO MPOrpaMmMrpyemMbiM
KoHTponnepom (PLC).

Mocne nonHoro oTKpbITA KnanaHa ICM oTKpbI-
BaeTCA CONEHOUAHDIN KNnamnaH nogaym XngKkocTtu
ICFE B coctaBe knanaHHou ctaHuuu ICF @, Bo3-
06HOBNAA UMK OXNaxaeHusa. YTobbl 3amMopo3nTb
OCTaBLUMECA KamMn »KMAKOCTY Ha MOBEPXHOCTM
ncnapuTens, BEHTUNATOPbI BKITIOYAKOTCA C HEKOTO-
POV 3aepP>KKON.
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Darifold

PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

14.
®unbTpbI-OCyWwINTEN B
CNCcTeMax oxnaKgeHusa,
pa6otatowux Ha CO,

Bo MHOrux oTHoleHuax ncnonb3obaHune CO,
npepcTaBffeT ropasfo MeHbLue TPyAHOCTe No
CPaBHEHUIO C APYrMM O6LENPUHATLIMY XNlafa-
reHTamu, OfHaKo AMOKCWA yriepofda obnagaet
PAAOM TONbKO eMy NPUCYLLNX OCOBEHHOCTEN.
OpfHol 13 TaKnx 0COBEHHOCTEN ABNAETCA PacTBO-
pumocTtb CO, B Boe. Kak cnepyeT n3 Huxenpu-
BefleHHOro rpaduka, BogopacTBopmmMocTb R134a
B XKVAKOW 1 MapoBO pasax xapakTepusyerca
nuwb HebonbLwon pasHuuen. OgHako ana CO, 3Ta
pasHu1La BeCbMa CyLLeCTBEeHHa.

Hanwnuwve Bogbl, KNCNOT 1 3arpsA3HAOLLMX YacTuL,
B cuctemax Ha CO, NpuBOANUT K TaKNM ke nocnea-
CTBUAM, KaK 1 B cMcTeMax, paboTatowmx Ha ¢pTop-
cofepaLlmx XnafareHTax, T.e. K 6/10KMpoBaHuio
1 3aKyrnopKe 351eMeHTOB 060py0oBaHNA TBePAbl-
MM YacTULLAMUN 1 Pa3BUTUIO KOPPO3MK NOJ BO3LEN-
CTBMEM KUCJIOT.

Kpome Toro, yHrKanbHble CBOCTBa BOOPACTBO-
pumocTu CO, yBennunBaT OnacHOCTb 3amep3a-
HVA BoAbl B cucTeme. [pun ncnapeHnm »KngKoro

CO, B ucnaputene BOJOPaCcTBOPUMOCTb Xaja-
reHTa CyLecTBeHHO YMeHbLIaeTcs, 0CO6eHHO npu
KpaTHOCTY LMpKynaummn 6nvskon K egrHnue. Mpn
5TOM MOBbILLIAETCA OMACHOCTb BblfeNneHnsa cBobop-
HoW BoApl. ECiv 3TO Npom3ongeT npu oTpuruaTesb-
HOW TemnepaType, cBo6oHas Bofa 3aMeP3HeET,

1 06pa3oBaBLUMeCs KPpUCTasIbl JibAa MOTYT Npu-
BECTU K 6NIOKMPOBKE perynmpyiowmx KnanaHos,
CONEHOUHbIX KNnanaHoB, 3aCopeHNto GUIILTPOB 1
Apyroro o6opypoBaHusa.

QuUAbTPLI-OCYLUNTENN NO-NPEXHEMY ABNAOTCA
Haunbonee 3¢pHEKTUBHbIM CPEACTBOM NPefoTBPa-
LeHNA BblLLeYNOMAHYTOro 3aMep3aHua BoAbl, 3a-
KyMOPKW 3/1eMEHTOB 060PY0BaHWsA, @ TaKXKe BO3-
HUKHOBEHMS XMMUYECKNX peakuuii. LleonntoBble
bUnNbTPbLI-OCyWNTENN, LULMPOKO NPUMEHAEMble

B cMcTeMax, paboTalowumx Ha TopcoaepKaLmnx
XNlafareHTax, Aokasanu cBoto 3GpeKTVBHOCTb 1

B cuctemax Ha CO, Mpu ncnonb3oBaHun Gpunb-
TpoB-ocyLwmTenen B cuctemax Ha CO, obA3aTenb-
HO CrlefyeT YUnTbIBaTb YHMKalbHble CBOMCTBA
BOJOPACTBOPMMOCTY ANOKCMAA yriepoga.

BogopacTtBopumocTtb CO,

1000

7]

KnpkocTb

/T:-:“"‘

-““

100 /
7

— Map
]

10 /

MakcrmanbHaa pacTBoprMocCTb [ppm]
(mr/kr)
L Y
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Dacifold

PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

15.

KoMnoHeHTbl KoMnaHnn
Oandocc ana cy6kputnyec-
KNX CUCTEM OXJIaXKAEeHUA Ha
Co,

Ha cerogHswWwHN feHb KomnaHua JaHbocc MoXKeT
NPeaIoKNTb LIMPOKMI aCCOPTUMEHT KOMMNEKTY-
IOLWMX N3ENWIA ANA NPOMbILLIEHHbIX XONOAUIb-
HbIX cuctemM Ha CO,.

BonblUNMHCTBO NpUBEAEHHbIX HUKe KOMMOHEHTOB
ObIfIO aTTECTOBAHO 1 1O0PAbOTaHO Afs NprMeHe-
HVA B cucTemax oxnaxkaeHuna Ha CO, B npegenax
pabounx AnanasoHoOB AaBNIEHUI 1 TeMMepaTyp,
YKa3aHHbIX B TEXHNYECKOW JOKyMeHTauun. B yact-
HOCTW, OrpaHnymBatoWmm GakTopom Ana 3Ton
rpynmnbl KOMMOHEHTOB ABNAETCA faBNEHNe.

Bbinn paspaboTaHbl KOMMOHEHTbI, CNeLManbHO
npefHasHayeHHble ANnA NPYUMEHEHUA B KOHTYpPax
BbICOKOIO J1aBJieHMaA cnctem oxnaxgeHus Ha CO,.
Hanbonee pacnpocTpaHeHHble TUMbl KnanaHoB
npuBefeHbl Ha NocneyLW X CTPaHNULAX.

I'Ipocvuvn MMeTb B BUAY, YTO U3genna cneumanbHO-
ro HasHa4yeHuA ANnA BbICOKOro fasnieHnA NoCcTtaB-

JIAKTCA, KaK MpaBuJ10, Ha yCNoBUAX cneynanbHO-
ro 3aKasa " yBenmM4eHHOro Cpoka noCtaBKu.

Jupekmuea EC Ha obopydosaHue, pabomatrouwjee
noo dasneHuem (PED)

KnanaHbl Ans NPOMbILLNIEHHbIX CUCTEM OXlaxae-
HMA aTTeCToOBaHbl Ha COOTBETCTBME TpeboBaHNAM
eBponencknx ctaHpaptos 1 Anpektusbl EC Ha
obopynoBaHue, paboTatollee noj AaBeHNeM, a
Takxe nmetot mapkunposky CE.

KomnoHeHmbl 0715 NpOMbIWIIEHHbIX CUCMEM OX/1aXX0eHUS

K HEHTbI Aandocc ana DN Makc. Makc.
CYGKPUTUYECKNX NPOMbILINIEHHbIX CUCTEM AaB/ieHWe  paaBneHue
oxnaxpaeHuns Ha CO, 40 6ap 52 6ap
OCHOBHbI€ K/anaHbl, COJIeHOMAHbIE KnanaHbl ICS11CS3 Bce 20-150
KnanaHHas ctaHuua ICF Bce 20-40
MunoTHble KnanaHbl 4na knanaHos ICS CVP-XP
CVP-XP
CVC-XP
CVP-HP
CVPP-HP
EVM (NC) 65 6ap
EVM (NO)
3anopHble KnanaHbl SVA-S Bce 6-200
SVA-L Bce 15-40
Perynupytowme KnanaHbl REG-SA/SB Bce 15-65
O6paTHO-3aMopHbIe KnanaHbl SCA-X Bce 15-125
QunbTpbl FIA Bce 15-200
O6paTHble KnanaHbl CHV-X Bce 15-125
ConeHounpaHble Knanaxbl EVRS/EVRST Bce 3-20
ICS + EVM Bce 20-150
ONeKTPOHHBIN PaCLUMPUTENBHDIN KnanaH AKVA Bce 10-20
ICM Bce 20-65
ICMTS Bce 25 140 6ap
CCMT Bce 15 140 6ap
cc™m Bce 15-25 90 6ap
MpenoxpaHuTenbHble 1 NepeknioyatoLme SFA 15 -
KnanaHbl DSV 1,2 20-32
POV 40, 50, 80 40-80
QunbTp-ocylwnTens DCRH McnonHexune gna BbICOKOro 46 6ap
[aBneHns
JlaTumMK YPOBHA KMAKOCTU AKS 4100/4100U | - | -
la3oaHanusartopbl GD

Bce nspenua nmetot mapkmposky CE.

]
]

V3penvie MoXeT 1Cnonb30BaThCsA B CTaHJApPTHOM NCMOJTHEHNN.

M3penue AonXHO 6biTb M3roTOBMIEHO B CNELManbHOM NCMOTHEHNN
(BKNtOYasA UCMbITaHWA NpK 6oNee BbICOKOM [JaBieHU, MapKUPOBKY

1 AOKYMeHTaumio). Bce nsgenuna nmetot mapkunposky CE.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

15.1

KomnoHeHTbl KoMmnaHun
Aandocc ana cy6kputnyec-
KX CMCTEeM OXJIaXKAeHNsA Ha
Cco,

(npodonxeHue)

dneKmpoHHbie pe2ynamopel
0na CO,

Kamywku ona coneHouoHeslIx
KnanaHos

KomnoHeHmbl1 0715 X0/100UbHBIX YCMAHOBOK MOP208bIx Npednpusmuli

KomnoHeHTbl Komnanum flandpocc Ans cy6KpuTUYECKNX [ ET(H Makc. Makc. Makc.
XONOAWUNbHBIX YCTaHOBOK Ha CO, AN TOproBbIxX AaBNeHNe paBneHVWe [aBneHue paBlieHue
npeanpuATn 42 6ap CIGET) 52 6ap 90 6ap
ConeHounaHble KnanaHbl EVR2- EVR 15
EVUL
EVUB
LlapoBble 3anopHble KnanaHbl GBC ana CO,
O6paTHble KnanaHbl NRV gna CO,
DNeKTPOHHbIV PaclUMPUTENbHbIV KnanaH AKVH 10
AKV 15
ETS 12.5-100
CCM10-40
CCMT2-8
ICMTS
ABTOMaTUYECKWE PerynaTopbl AaBneHna ICV
MBR
OunbTpbl-oCyLINTENN DCR
DML
DMT
WNHpuKaTop BnaxKHOCTN SG (BCTPOEHHbIN)
SG (rHe3goBo)

Bce nspenua nmetot mapkmposky CE

W3penve ponxHo 6bITb 3rOTOB/IEHO B cneynanbHOM UCNOJTHEHUN

|:| M3aenne MOXET UCMOMb30BaTbCA B CTaHAAPTHOM UCMONHEHNN.

(BKNtOYAA UCNbITaHNA npu 60nee BbICOKOM AaBNeHnn, MapKnpoBKy

1 AOoKyMeHTauuio). Bce nspenus umetot mapkuposky CE

ABTOMaTMYeCKMe afianTUBHbIE PErynATOpPbI:
ABTOMaTMYeCKMe perynaTopbl Afia ncnaputenen:
ABTOMaTUYECKME PETYNATOPbI MPON3BOAUTENIBHOCTU:

ABTOMaTNYeECKUNE perynaTtopbl ona BOZOOXNagmTenen:

ABTOMaTUYECKINI PEryNATOP AN KaCcKafgHbIX CUCTEM:
ABTOMATUYECKNI PEryNsATOp AaBNEHMS:

AK-CC 550A, AK-CC 750

EKC 315A, AKC 316, EKD 316, EKC 312
EKC 331T, AK-PC 530, AK-PC 420,
AK-PC 781, AK-PC 840

AK-CH 650, AK-CH 650A

EKC313

EKC 326A

Beuay 60nbluoii pa3HOCTY JaBNEHUA MEXAY
KOHAEHCAaTOPOM U Ucrnaputesnem TpeboBaHuA K
MaKC/MaribHOMY OTKpbIBaloLLeMy nepenaay AaB-
neHunsa (MOPD) coneHomnpHoro KnanaHa B page
CJlyyaeB MOTYT HaXOAWTbCA 3a Npefenamu CTaH-
JaPTHbIX XapaKTePUCTMK KaTyLIKN.

an/IMepr TANOBOIro NPUMEHEHUA:

B BripbiCK XKMAKOro XnagareHTa 4ia oxiaxkaeHus
Komrnpeccopa

m OTTanka ropAaYm razom

m 3anopHbIi KnanaH nepep pacluviputenbHbIM
KrianaHom

B cBA3M ¢ 3TUM KomnaHuAa aHdpocc npegnaraet
KaTyLWK1 MowHoCTblo 20 BT, ob6ecneunBatowne
[Arana3oH MakCMMabHOro OTKPbIBALLEro nepe-
naja faBneHus KnanaHos go 40 6ap.

B accoptumeHTe nmetoTca KaTyLwKn MOLLHOCTbIO
20 BT c HanpskeHnem nuTaHuA 24, 110 1 230 B
nepem. Toka 50 .
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

16.

MonHbI aCCOPTUMEHT
nsgennin ns
HepXKaBeloLen cTanu

3awwmTa noBepxHoCTV 06opyAoBaHMA Nprobpe-
TaeT BCe bosbluee 3HauYeHne, 0COBEHHO ANs CUC-
TeM ox/aXkKaeHNs B MULLEBOW MPOMBbILLIEHHOCTY,

rae onAa ouncTky W1pOKOo NPUMEHAIOTCA arpeccns-

Hble MmoLne n Ynctawme cpencrea.

B cBA3M ¢ 3TUM KomnaHuAa LaHdocc npegnaraet
YrnoBble U NPsAMble KNnamnaHbl U3 HepXXaBetoLen
CTanu C NPUCOeAUHNUTENbHBIMU pa3mepamm OT
DN 15 mm ('/,") ;o DN 125 mm (5") .

m 3anopHble KanaHbl SVA-SS
PyuHble perynupytowme KnanaHbl REG-SS
O6paTHO-3aMopHble KanaHbl SCA-SS

(TonbKo yrnosbie)

m O6paTHble KnanaHbl CHV-SS

(TonbKo yrnosble)

m Ounbtpbl FIA-SS

MNepenyckHble KnanaHbl OFV-SS
(Tonbko yrnosble)
® lironbyatble KnanaHbl SNV-SS

STOT aCCOPTUMEHT K/1arnaHOB OTBEYAET CaMblM

CTPOrM TPebOoBaHVAM MO HUXKEYKa3aHHbIM Ma-

pameTpam:

1. O6ecneuyeHune 6onee HaaeXHOW 3aLLnTbl Ha-
PY>KHbIX MOBEPXHOCTEN KnanaHoB 1 GUTUHIOB.

2. CooTBETCTBME COBPEMEHHbBIM TEHAEHLMSAM B
NPOEKTUPOBAHUY XONOAWUIbHBIX YCTAHOBOK.

IMpu onpeaeneHHbIX YCIOBUAX SKCMNyaTaLmu, Ha-
npumMep, Ha OTKPbITOM BO3AYXe UK B arpeccyis-
HOI OKpY»KatoLLen cpene (Hanpumep, 6eperosble
YCTaHOBKM), TpebyeTCs BblICOKasA CTEMEHb 3aLUThI
Hapy>XHbIX NOBEPXHOCTe ANA NpeAoTBPaLLeHA
BbIXOa 13 CTPOS MO NPUYMHE KOPPO3UU.

CoBpeMeHHble CTaHAapTbl 6€30MacHOCTY NULLEBbIX
NPOoAYKTOB 3a4acTyto TPebyioT NOBCEAHEBHO
OUMCTKM MOIOLLMMM CPEACTBAMM /151 3alKTbl OT
GaKTepuin, UTO TaK>Ke BieyeT 3a cobol Heobxoaun-
MOCTb HaJIeXKHO 3aLMTbl HAPY>KHbIX MOBEPXHOC-
Ten.

m CoBMeCTMMbI CO BCEMI OOLLENPUHATBLIMU
HeroplouyMmn xnagareHtamu, Bknodasa R717 n

HEKOPPO3NOHHDbIE ra3bl N XNOKOCTU B 3aBNCU-

MOCTM OT YIJTIOTHUTENIbHbIX MaTeprasos.
m [JlononHutenbHble NPUHaONEXHOCTU!

Konnauok MaxoBuk
SVA-SS X X
REG-SS X
SCA-SS X
CHV-SS
FIA-SS
OFV-SS X

m Ob6ecneumBatoT onTUMasnbHble XapaKTepncTn-
KV NOTOKa.

m Kopnyc BbINOMHEH 13 CreLnanbHOM XnagocTon-
KoW cTanu, cepTdULMpPOBaHHON ANA UCMOb-
30BaHVA B YCJIOBMAX HU3KKX TemnepaTyp.

m Jlerko pa3bupaiotcs Ans npoBeAeHVs OCMOTPA
N TEXHUYECKOTO 06CYKMBaHUA.

m 3anopHble KnanaHbl SVA-SS moryT nponyckaTb
noTok pabouel cpeabl B 060MX HanpaBieHUAX.

LUTyuepbl noa cBapky BCTbIK DIN.

m MakcumanbHoe pabouee faBreHme:
52 6ap n36. (754 GpyHT/aronm? 136.)
m [lnana3oH Temneparyp:
ot -60 go +150°C (oT-76 no 3020°F).

m KoMNaKTHOCTb 1 Manblii BeC KflanaHoB, yao6-
CTBO TPAHCMOPTUPOBKM N MOHTaXa.

m Vwmetot o6paTHy|o nocagKy KnanaHHOro KoHyca,

YTO NO3BONAET 3aMEHATb CaNlbHMKOBOE YMJIOoT-
HEHWe LWTOKa [laXke BO BpeMsi paboTbl KflanaHa,
Hanpumep, noa aasneHnem (SVA-SS, REG-SS,
SCA-SS, OFV-SS).

m CepTudukauma: no BONpocam TeKyLLero cocto-

AHWA cepTUdMKaLMmn NpoayKLmumn obpallaiitecb
K MecTHOMY Aunepy komnaHum laHdocc.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

CoJieHOUOHbIe KIiandHsl
muna EVRS u EVRST u3
Hep>xasetoujeli cmasnu

KnanaH Tuna EVRS 3 aBnaeTca knanaHom NpsamMoro
nencTeuA.

KnanaHbl Tvna EVRS Tnopasmepos 10, 15 n 20
ABMAIOTCA CEPBOMPUBOAHBbIMUN KnanaHamu.
KnanaHbl Tuna EVRST Tnopasmepos 10,15 1 20
ABNAOTCA KNanaHaMm C NPUHYAUTENbHbIM CEPBO-
ynpasJ/ieHnem 1 npegHa3HavyeHbl 41A NpumeHe-
HUA B XUAKOCTHBIX IMHUAX, TMHUAX BCaCbiBAHUA,
ropsAyero rasa v BO3Bparta Macsa Xono4ubHbIX
YCTaHOBOK, paboTaloLmx Ha ammumake nnm Gtop-
cofepXaLymx xnafgareHTax.

Knananbl EVRS 3 n EVRST npegHa3HayeHbl ana
noafepaHuna OTKPbITOro NONOXKEHWA NPU Hyre-
BOM Mepenage AaBneHus.

KnanaHbl EVRS/EVRST Tvnopasmepos 10, 151 20
CHabXeHbl LUTOKOM PYYHOTO OTKPbITUS.
KnanaHbl EVRS 1 EVRST noctaBnsTca B Buge
OTAENbHbIX 31IEMEHTOB, T.€. KOPMYC U1 KaTyLuKa
[O/MKHbI 3aKa3blBaTbCA MO OTAESIbHOCTU.

OcobeHHocmu

u KOpI'ch KnanaHa 1 coegnHuTesibHble WTyLlepbl
BbIMNOJIHEHDbI N3 Hep)KaBe}OLU,eVI CTanu

MakcrmanbHoe pabouee pasneHme 50 6ap 136.

MNpepHasHaueHbl 4na amMmaka u dpropcomep-
>KallMX XnagareHToB

B MakcmanbHbIN OTKpbIBaloLWMI Nnepenag Aas-
nexus (MOPD) no 38 6ap c KaTyLwKol nepem.
TOKa MollHocTblo 20 BT

m  LLInpoKnii accCOpTUMEHT KaTyLLeK nepem. 1
MOCT. TOKa
Temenpatypa cpegbl o 105°C

m LUToK pyyHoro oTkpbITuA B kKnanaHax EVRS,
EVRST 10, EVRST 15 n EVRST 20
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

17. NpunoxeHne

17.1
TunoBble cncrembl
oxnaxpgeHus

B obLiem 1 Lienom cnuctemMbl oxnaxaeHnsa oTim-
4aloTCA APYT OT APYra CXeMOW XONOAUNbHOTO
KOHTYypa 1 cnocobom nofaum xiagareHTa B ncrna-
puTenb. Mo ycTponcTBY XONOANIBHOIO KOHTYpa
NPOMBbILLSIEHHbIE CUCTEMbI OXNaXAeHNA fenATca
Ha Tpu Tvna:

OpHoCTyneHYaTble CMCTEMbI
3T cucTembl paboTatoT No 6a30BOMY LMKIY:
oKaTne — KOHAEHCALWS — PaclUMPeHNe — KUMeHne.

[ByxcTyneH4aTble CUCTEMbI

ST CUCTEMbI MMEIOT ABYXCTYMEHYATbIN LK
C©KaTuA C NCNosib30BaHNEM, KaK MPaBuso, ABYX
KOMMpeccopoB. [1na onTrMmsaumm npov3Boam-
TeNbHOCTU CUCTEMbI MPeAyCcMaTpUBaeTca npome-
XKYTOYHOE OXxNaxaeHue.

KackapgHble cucrembl

[JlaHHble CUCTEMbI UMELOT [1Ba NOCef0BaTeNbHbIX
XONoAWbHbIX KOHTYpa. Micnaputenb BbiCOKOTEM-
nepaTypHOro KOHTYpa BbINOJHAET Takke GyHKLMIO
KOHAeHCaTopa HM3KoTeMnepaTypHOro KOHTYpa.

Mo cnocoby nogaun xnagareHTa B CnapuTenm
CMCTEMbI NMOAPA3[eNATCA Ha ABA OCHOBHbIX
T™Mna:

Cncrembl C HeNOCPeACTBEHHbIM KUMeHnem

B paHHbIX cncTeMax NapoXmnpgKoCTHas CMech Xna-
[lareHTa noce ApoccennpoBaHns (paclumpeHuns)
HanpaBnAeTcA HenmoCpeACTBEHHO B UCMApUTENN.

LinpKynAaymoHHble cucTembl

Mocne apoccenpoBaHisi MPONCXOAMUT pasaene-
HVIEe XXNKOW 1 NapoBoW ¢a3 xnafareHTa B otaenu-
Tene XNAKOCTU 1 B UCMapUTENN NOJAETCA TONbKO
XKNIKUN xnagareHT. LIMpKynaums XKnakoro xnaga-
reHTa oCyLlecTBAAETCA MO0 CAaMOTEKOM, MO0
npv NOMOLLM Hacoca.

[anee npuBeAeHbl NPUMePbl PaCCMOTPEHHBIX
BbILLE CUCTEM.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

OpHocTyneH4yaTas
cncTema oxna)kgeHusa
C HeNoCpeACTBEHHbIM
KUNeHnem xnagareHTa
(DX cxema)

=== [Japo06pa3HbIi XNagareHT
BbICOKOIO AaBneHnA
MKunagknin xnapareHt
BbICOKOIO AiaBieHns

=== [JapPOXNAKOCTHAA CMECH
MapoobpasHbliii xfagareHT
HW3KOro JaBfieHuA

== Macno

@ 30na perynupoBaHuisi paboTbl
Komnpeccopa

@ 30na perynupoBaHyisi paboTbl
MaC/IAHOW CUCTEMBbI

@) 30ma perynupoBaHuisi paboTbl
KoHpeHcaTopa

@ 30na perynupoBaHuis paboTbl
ucnaputens

Puc.17.1.1 OOHoCmyneH4Yamas cucmema ox/1ax0eHus ¢ HenocpeoCMaeHHbIM KuneHuem xaaddeeHma

®
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OpHoCTyneHyYaTas cuctema C HenocpeaCcTBEHHbIM
KUMeHreM xnajareHTa asnsercs 6a3oBon cucTe-
MO, KOTopas Hanbosnee WKPOKO NPUMEHAETCA B
cucTemMax KOHAULVOHMPOBAHMS BO3yXa U B CUC-
Temax oxnakaeHua Manow Npon3BoAUTESIbHOCTI
(cm. prc.17.1.1). XONnoauAbHbIN LUKA BbIFNAAUT
cnepytowyim obpasom: MapoobpasHbIi xnagareHT
HU3KOTO JaBNeHNA CKUMAETCA B KOMMPECCopeE, C
BbIXOZja KOTOPOrO Map BbICOKOrO [1aBfeHus Nnoaa-
€TCs B KOHLEHCATOP, rAe OH KOHAEHCMPYETCA B
MAKOCTb BbICOKOTO AlaBfieHs. 3aTemM npwv nomo-
LUV TEPMOPETY/INPYIOLLETO PACLUMPUTENIBHOTO Kila-
naHa NPoOUCXOANT APOCCENNPOBaHE XNAKOCTA
BbICOKOrO AaBNEeHVIA B UCMAPUTESb, FAE XKUAKOCTb
HW3KOTro [aB/eHVsl KUMWT 1 06pa30oBaBLLNCA Nap
HU3KOro [laB/ieHsi CHOBa NMOAAETCA B KOMMPECCop.

MacnootaenuTens 1 pecBep He UMEKT OTHOLLIEHNS
K XONI0AWbHOMY LMKy, OfHaKo MMetoT 6onbluoe
3HauyeHue Ans perynmpoBaHnsa paboTbl CMCTEMBI.
B macnootgenvTene nponcxonuTt otTaeneHre Macna
OT Xn1afiareHTa C NocsieAyioLMm BO3BPaToOM ero B
Komnpeccop. [JaHHbIN MaCNAHbBIN KOHTYP OYeHb
BaXKeH Ana obecrneyeHna 6e30TkasHom 1 b dek-
TUBHOI paboTbl KomMnpeccopa. PerynuposaHue
PaboTbl MacNAHON cMcTeMbI (CM. pa3aen 6) Heob-
XOAUMO ANA NOAAEPKaHMA TeMmnepaTypbl U AaBs-
NeHUn macsia Ha foMyCTMMOM YPOBHe.

PecnBep npegHa3sHayeH gna npuema m3 cuctembl/
BO3BpaTa B CMCTEMY X/laflareHTa B npoLecce n3me-
HEHMSA ero KONMYeCcTBa B Pas3fINUHbIX d/IeMeHTax
CUCTEeMbI B COOTBETCTBUM C M3MEHEHMEM TEMSIOBOW
HarpysKu Uy Npu TEXHNYECKOM 06CTy>KUBaHNN.
PecnBep Takxe noaaepKMBaeT NOCTOAHHOE aB-
NeHve NoJaum XKNAKoro xajareHTa B paclumpu-
TeNbHbIN KNnanaH.

Pa6boTa TepMoperynvpyoLLero pacluMpuTenbHOro
KfanaHa perynmpyercs no Temneparype rneperpe-
Ba. PaboTa KnanaHa umeet o4eHb 60nbLLOe 3Have-
HVie AN19 HagneXallero GyHKUMOHMPOBAHNA Kak
MCMapuTens, Tak 1 Komnpeccopa:

m 3a cyeT nofgaepXKaHUA NOCTOAHHOIO neperpe-
Ba Mapa Ha BbIXoAe 13 ncnaputensa Tepmopery-
NNPYIOLNIA pacLUIMPUTENbHBIN KnanaH obecne-
y/BaeT Haanexallyto nogauvy *KUAKoro xnaga-
reHTa B MCnapuTesib B COOTBETCTBUN C TENJIO-
BOW HarpysKon.

u I'IeperpeB rapaHTMpyeT noga4vy NcKniovnTenb-
HO napoo6pa3Horo XnagareHTa BO BCacCbliBalo-
LY IMHNIO KOMNpeccopa. Hannune kanenb

XKWAKOCTY B JIMHWU BCACblBaHWA MOXET Npu-
BECTU K MMApaBanyeckomy yaapy.

CnegyeT MeTb B BMAY, YTO TEPMOPEryMPYIOLWNIA
pacwpuTenbHbIi KNnarnaH MOXeT NoALepKMBaTbh
TOJNbKO MOCTOSHHYIO TeMrnepaTypy neperpesa, HO
HVIKaK He NMOCTOAHHYI0 TeMnepaTypy KUMeHUs xa-
nareHTa. CnefoBaTtenbHO, MPW OTCYTCTBUM APYTUX
CpeAcCTB perynnpoBaHus TemnepaTypa KuneHms
6yfeT yBeNMUMBaTbCA C yBENIMYEHVEM TEMNIOBON
Harpysku, 1 Hao6opoT. MocKoMbKy 3agavel npoLec-
Ca OXnaXaeHua ABNAeTCA NoaaepKaHue nocTosH-
HOIl TemnepaTypbl KUMNEeHWs1, HeOOXOANMbI Apyrune
CpencTBa perynmpoBaHus, Hanpumep, yCTporicTBa
perynupoBaHus paboTbl KOMNpeccopa 1 ncnapu-
Tensa. CpepcTBa perynupoBaHusa pa6oTbl KOM-
npeccopa (cm. pasgen 2) obecneunBaioT perynm-
pOBaHVe XONoAONPOU3BOANTENBHOCTA CUCTEMDI,
a cpepcTBa perynupoBaHus paboTbl ncnapure-
na (cm. pasgen 5) obecneumBatoT HEOOXOANMbIN
pacxop xJlajareHTa B cnapurerne.

TeopeTnyecku, Yem MeHblLLE TemnepaTypa KOHAeH-
cauunu, Tem Bblle XONIOAUSbHBIA KO3POULIMEHT.
OpfHako, B cMcTeMax C HenoCcpeACTBEHHbIM Kune-
HVeM NP CAINLLKOM H3KOM AaBNeHN B pecuBepe,
nepenap AaBeHWs Ha PACLUMPUTENIbHOM KJlanaHe
6yneT CMLWKOM Manbim Ana obecneyeHnsa focTa-
TOYHOrO pacxofa xnagareHta. lMoatomy npu 60sb-
KX KonebaHUAX NPOV3BOANUTENBHOCTN KOHAEHCa-
LMK B TaKNX CUCTeMax crefyeT npefycmaTprBaTtbh
perynupoBaHue Afia NpefoTBPALLEHUNS CMLLKOM
HM3KOro AaBrieHnA KoHaeHcaumu. laHHomy Bon-
pocy nocesleH pasgen «<PerynupoBaHue pabo-
Tbl KOHAEHCcATOpPOB» (CM. pa3gen 3).

OCHOBHbIM HE[LOCTAaTKOM CUCTEM C HEMOCPEACTBEH-
HbIM KuneHnem sBnsaeTca Hu3Kuin KMZI. Heobxoaw-
MOCTb NOAAep»KaHnA neperpesa napa NpuBoAnUT
K CnepyioLwwym oTpuuaTesibHbIM NOCeACTBUAM:

m YacTb TensIo06MeHHOWN NOBEPXHOCTM NCNapu-
TesA 3aHUMAETCA NMapPOM, UTO CHUXKaET apdek-
TUBHOCTb Tensionepeaayun.

m [lpun paboTe Ha neperpeTom nape sHepromnoT-
pebneHne KOMNpeccopa Bblille, Yem Npu pado-
Te Ha HacCbILWEeHHOM fape.

B uensax nosbiweHNa 3HeprospPpeKTMBHOCTA B
HM3KOTEMMEPATYPHbIX XONOANbHbIX YCTaHOBKAX
1 XONOAUNbHbIX YCTaHOBKax 00bLLION NPOr3BO-
OUTENbHOCTU NPUMEHSAIOTCA CUCTEMbI C HACOCHOM
W eCTeCTBEHHON LMPKYyNALMen xagareHTa.
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

OpHocTyneH4aTas cucrema
oxna)<ieHNA C HaCOCHON
nopayvei xnapareHTa

=== [Jap006PA3HBIN XSTaJareHT
BbICOKOIO AlaBieHNsA
Mungknin xnapareHt
BbICOKOIO AaBneHnA

= [JapOXKNAKOCTHAA CMECh
MapoobpasHbiit xnagareHT
HW3KOro JaBfieHuna
Munpknn xnapgareHt
HW3KOro JaBJieHnA

== Macno

@ 30ma perynmpoBaHua padoTbl
Komnpeccopa

30Ha perynnpoBaHyisi paboTbl
MaC/IAHOW CUCTEMBI

® 30ma perynmposaHua paboTbl
KoHJeHcaTopa

@ 30na perynnpoBaHuns ypoBHs
XKULKOCTY

® 30na perynnpoBaHus paboTbl
ucnapuTens

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Puc.17.1.2 O0HOCMyneH4ams cucmema oxJ1ax0eHus ¢ HacocHol nodadyeli x1adazeHma

u omma’dikou 20pAUM 2a30M

@ @
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7 Heuews
viaHauaLdumoe,

Wcnaputenb

XPaCLLIVIpVITeanbIVI
KnanaH 1

Cxema OHOCTYMNeHYaToOn CUCTEMbI OXNAaXKAeHWA,
npuBeaeHHas Ha puc. 17.1.2, meet MHOro obLuero
CO CXeMOW CUCTeMbI C HEMOCPeACTBEHHbIM Kume-
HVeM XnafareHTa, NnpruBegeHHon Ha puc. 17.1.1.
OCHOBHbIM OTANYMEM [AHHOW CUCTEMbI ABNAETCA
MCNOMb30BaHMeE B IMHUWN BCACbIBaHUA KOMIMPEeCCco-
|pa HacCbILLEHHOrO, a He NeperpeToro napa xnaga-
reHTa.

370 06ecneunBaeTCa Hannunem OTAeNUTENs XKna-
KOCTV MeX[y ncrnapuTtenem 1 Komnpeccopom. B
oTaenuTesne XnLKoCT NPOVCXOANUT pasaeneHne
NMapoXXNAKOCTHOM CMeCK, YaCTUUHO NOCTynatoLLel
13 NCMAPUTENS U YaCTUYHO Yepes paclumpuTesb-
HbI KnanaH 1, Ha KungkocTb 1 nap. OTcloga B Nu-
HIIO BCaCblBaHVA KOMMPEeCcopa NocTynaeT TONbKO
HaCbILLIEHHbIN Nap 1 TONbKO *KMAKOCTb NMOoAaeTcs
Hacocamu xflafareHTa B cnapuTenb.

BBuAy OTCYyTCTBUA NeperpeBa BCacblBaeMOro B
KOMMpeCccop napa, TemnepaTtypa KuneHusa oyaet
HI>Ke, UEM B CUCTEME C HEMOCPEACTBEHHbIM KuMe-
HUueMm, 4yTo obecneynsaeT 6onee 3GPeKTUBHYIO
paboTy Komnpeccopa. [ponsBoanTENBHOCTb UC-
napuTens NoBbILWAETCS, MOCKOMbKY BCA TENI006-
MeHHas NOBEPXHOCTb NCMONb3yeTCsA ANA OXNaXK-
LeHus, 6e3 ee YaCTMYHOrO UCMOMb30BaHMSA ANs
neperpesa napa. CnefosaTtenbHO, CMCTEMa C Ha-
COCHOW Nofaven XnaKoro xnajareHTa fABnseTcs
6onee 3pPEKTUBHON, YEM AaHANOTMYHAA CUCTEMA
C HENocpeaCTBEHHbIM KUMEHVEM.

Tpy60onpoBoa MeX Ay BXOAOM B KOHAEHCATOP 1
pecnBepoM CIYXUT 415 BblPaBHUBAHWUA AaBAEHNA
C uernbio obecrnevyeHns 6ecnpensaTCTBEHHOro Noc-
TYMNEHUA KOHAEHCMPYEMOW KMUAKOCTU N3 KOHAEH-
caTopa B pecmsep.

[lna cuctem C HaCOCHON Nofaven xnagareHTa
OYeHb BaXKHO He JonycKaTb HenpegHaMepeHHoro
HapyLeHus paboTbl Hacoca. [loaTomy perynupo-
BaHMe paboTbl HAacOCa UMeeT 6oNblLoe 3HAUYeHKe
Ansi obecnevyeHuns HeobxoanMoro nepenaga aas-
NEHNA, NOCTOSHHOTO pPacxofa »KUAKOro XafareH-
Ta 1 CO3[aHunA YCJI0BUIA, CKIOYAIOLLMX BEPOAT-
HOCTb HapyLeHWs paboTbl Hacoca. [laHHbI Bom-
poc noapo6HO pPaccMOTPeH B pasaene 8.

B cmcTemax c HacoCcHoOWM nNofayen oTCyTCTBYeT Ta-
KOW MapameTp Kak neperpes napa, KOTOpbIi MOX-
HO 1Cnonb30BaTh ANA yNpaBneHNa TepMoperynu-
pYyOLWMM paclIMpPUTESIbHBIM KianaHoM.

Kak npasuno, perynupoaHne paboTbl paclumpu-
TeNbHOro KnanaHa 1 ocyLwecTBNAETCA MO YPOBHIO
XKUJKOCTY B OTAENUTENE XKNLKOCTY U MHOTAa MO

YPOBHIO XUNLKOCTY B pecrBepe Uimn KoHAeHcaTope.
OT0 TaKXe Ha3blBAaeTCA PeryimpoBaHneM ypoBHA
XKUIKOCTH, KOTOPOE paccMaTpuUBaEeTCA B pasgene 4.

Mpu ncnonb3oBaHUK PeBPUCTO-TPYOHBIX BO3AYXO-
oxnlaguTtener npu temnepatype KuneHms Huke 0°C
Ha VX NOBEPXHOCTN 0Bpa3syeTca CNov NHeA 1 Nbaa
13-3a HanMyus BIarv B Bo3gyxe. TOT CJIo Heob-
XOAMMO MeprOoANYECcKN YaanaTb, Tak Kak OH npe-

NATCTBYET MPOXOXAEHUIO MOTOKa BO3AyXa Yepes

ncnapuTenb 1 CHXKAET ero NPOV3BOANTENbHOCTb.

[InA oTTaky MOXHO NCMONb30BaTb ropAYMI ras,
3N1eKTPooborpes, OKpyKatoLwuii BO3AyX 1 opoLue-
Hue Bogon. Ha puc. 17.1.2 npeacTtaBneHa cucrema
OTTalKM ropsYnm razom. Yactb ropayero rasa us
KOMMpeccopa NofaeTca Ha OTTaliKy ucnapuTens.

lopAaunii ras HarpeBaeT NcnapuTenb, pacTannuneas
cnoii 06pa3oBaBLLEroca NbAa, 1 NPy STOM KOHAEH-
cupyeTca, NpeBpaLLanch B XUAKOCTb BbICOKOrO
nasneHua. [py noMoLm nepenycKHOro KnanaHa
3Ta XKUAKOCTb BbICOKOIO jaBieHNA BO3BpaLlaeTca
B OTAENNTENb XKUAKOCTY Ha JIMHNW BCACbIBAaHUA.

OTTalika ropsa4rm ra3omM MOXET NPUMEHATHCA
TOJIbKO B CUCTEMAX, MMEIOLMX HE MEeHEe Tpex Mna-
pannenbHo paboTatowmx ncnapuTene.

MNpwn oTTarke He MeHee ABYX ncnapuTene (B 3aBu-
CUMOCTM OT NPOV3BOANUTENIBHOCTN) JOMKHbI pabo-
TaTb B PEXMME OXJIaXKAEHUA U TOJIbKO OAVH 1cna-
pUTeNb MOXET HaXOAUTbCA B PeXrMe OTTalKu; B
NPOTUBHOM Cilyyae KOnM4ecTBO NPON3BOAVMOrO
ropsAvero napa 6yget HegocTaTouHbIM Al obec-
neyeHnA npoLecca oTTanKkm.

Crnocobbl NepeKoyeHs PeXXMMOB OXNaXaeHuWs
1 OTTAlKN PacCMOTPEHbI B pa3fesie O perynmpo-
BaHWM paboTbl ncnaputenen (CM. pasgen 5).
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[ByXxcTyneH4yaTble CUCTEMbI
oxnaXaeHnA

=== [lapo06pa3zHbIN XNnagareHT
BbICOKOIO AAaBNieHns
Kuakum xnagareHT
BbICOKOIO JaBNieHs

mmmm [apOXKMAKOCTHAA CMECh
MapoobpasHbliii xnagareHT
HU3KOrO JaBneHus

m— KNOKNI XNAOAFEHT
HW3KOro JaBfieHuA
MapoobpasHbiil xnagareHT
CcpepaHero faBneHus

= lpyrad cpega
(macno, Boga v ap.)

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
OKYMeHTaLmu.

TunoBasa cxema ABYXCTyrNeHYaToOM CMCTeMbI NpU-
BefeHa Ha puc. 17.1.3. YacTb XXnpKoro xnagareHTa
13 pecuBepa CHavyana gpoccenmpyertca Ao npo-
MeXyTOUYHOrO laBNeHNA U NCNapPAETCA, OXNaXKaas
LPYryto YacTb XKMAKOrO X/laAareHTa B MpOMeXKyTou-
HOM oxJlagutene.

3aTem nap Nnpu NPOMeXXyTo4yHOM AaBNeHnn Ha-
NpaBniAeTcA B IMHNIO HarHETaHMA KoMmnpeccopa
CTyneHW HN3KOro AaBnieHnA, OXnaXnaeT HarHe-
Taembl nap n nofgaeTca B KOMNpeccop CTyneHn
BbICOKOIo AaBneHwus.

I'IpM STOM 3KOHOMUTCA 3Heprua, Tpe6yemaﬂ anAa
CKaTMA 3TOM YacTn napa OT AaBJIEHNA BCaCblBa-
HNA 0O NPOMEXKYTOYHOI 0O AaBN1IeHUNA N CHUXaeTCcA
TemMnepaTtypa napa Ha BbIxoA4e N3 KoMnpeccopa
CTYyNneHW BbICOKOTO AdaBJIEHUA.

Taknm 06pa3om, ABYXCTyrNeHuyaTas cuctema ABns-
eTcs Hanbonee NOAXoAALEN ANA HU3KOTEMMEPa-
TYPHbIX XONTIOAUIbHbBIX YCTAHOBOK BBUAY BbICOKOM
NPOV3BOAUTENBHOCTM U HU3KOW TemrepaTypbl
HarHeTaHus.

M3 npomeKyTOUHOro OXnaanTena MOXeT TakKe
OCYLLEeCTBAATbCA Nofaya XnajareHTa B cpefHe-
TemnepatypHble ncnaputenu. Ha puc. 17.1.3 no-
Ka3aHa camoTeyHanA nojava xnagareHTa B cpef-
HeTemMnepaTypHbIN NAACTUHYATLIN NCNapuTenb.

B oTnnumne oT HaCOCHOM LMPKYNALMN CaMOTeYHas
LMPKYNALMA OCYLLECTBNIAETCA 3a CYET TePMOCU-
¢doHHoro KoHTypa ncnaputend. CamoTeyHas ump-
Kynaums aAsnaetca 6onee NpocTol 1 HageXKHoN
(He 3aBMCUT OT HapyLUeHKA pPaboTbl Hacoca), OfHaKO
Tensionepeaaya npy 3Tom He Takas BbICOKas.

TeopeTnyecku, ABYXCTyreHYaTaa cmctema ABNAeT-
cA Becbma 3dppeKkTBHON. OfHaKO OUYeHb TPYAHO
HaNTX XONOAUNbHBIN areHT, KOTOPbI Obl XOPOLLIO
NOAXOANN ANA YCNIOBUI KaK BbICOKMX, TaK U HY3-

KX TemnepaTyp B HU3KOTEMMNEPATYPHbIX CUCTe-

Max OXJNaXKaeHwus.

Mpw BbICOKMX TemnepaTypax AaBreHne xnagareH-
Ta ABNAETCA OUYEHb BbICOKMM, YTO HAaKNaablBaeT
BblCOKMe TpeboBaHMA Ha Komnpeccop. B ycnosuax
HU3KUX TeMnepaTyp AaBneHune XnajareHTa MoXxeT
JOCTuraTb Bakyyma, YTo NprBOAMUT K NonagaHuio
B cucTeMy 6osbLUEro KonmyecTsa Boayxa (Hanu-
yme BO3Jyxa B CMCTEeMe CHUXKaeT Tensonepenato-
LYo CMOCOOHOCTb KOHAEHCATOPa, CM. pa3aen 9.3).
MoaToMy HannyyLWmM peLleHnem AN HU3KoTeM-
nepaTypHbIX XONOAUSbHbIX YCTAHOBOK ABNAETCA
KacKagHasA cucTema oxNlaxkaeHus.

Puc.17.1.3 [lsyxcmyneH4amas cucmema ox/1a0eHus

BycTepHbiit komnpeccop/
KOMMpeccop CTyneHn
HN3KOro AaBneHnAa Komnpeccop
CTYNEeHU BbICOKOTo
faBnexva

qUBLNLRTIOOLR|

quRLMLRTLOOLDRIA

LIMpKynALMOHHbII
Hacoc

A

Danfoss
Tapp_0131_02
10-2012

KoHpeHcaTop

N

PacwmnputenbHblii
KnanaH

Macnooxnagutens
Mpomexy-
TOUHbI
oxnaguTtens 4
( ‘ Paclwwupurens-
HbIl KnanaH
I I DA
T T
Wcnaputenb
OTaenuTenb XnaKoCTn

Wcnaputens
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

KackagHble cuctembl
oxnaxaeHus

=== [Jap006PaA3HBIN XSTaJareHT
BbICOKOTIO JaBNeHNsA
Mungknin xnapareHt
BbICOKOIO AAaBNieHMsA

== [JapOXKNAKOCTHAA CMECH
MapoobpasHbIii xnagareHT
HWU3KOro JaBneHns

m— KNOKNIN XNTAOareHT
HWU3KOrO JaBneHus

== [Ipyras cpefa
(macno, Boga v ap.)

Kak nokasaHo Ha puc. 17.1.4, KackagHble CMCTeMbl
COCTOAT U3 ABYX OTAENbHbIX XONOAUbHbIX KOHTY-
poB. VicnapuTenb-KoHfeHcaTop 06beanHAET ABa
KOHTYPa, BbINOJHAA GYHKLUM NCMapUTens BbICOKO-
TeMNepaTypHOro KOHTYpa 1 KOHAEHcaTopa HU3KO-
TeMrepaTypHOro KOHTypa.

B pasHbIx KOHTYpax MOTyT MCMOJIb30BaTbCA PasHble,
Hanbonee 3pdeKTUBHbIE ANA COOTBETCTBYIOLLErO
KOHTYpa, XnagareHTbl. Hanpumep, ans BbICOKo-
TemrnepaTypHOro KOHTYpa MOXeT UCNOb30BaTbCA
NHs, a ana Hu3kotemnepatypHoro KoHTypa — CO,.

Ina takon CO,-NH; cuctembl TpebyeTcsa MeHbLuee
Konn4ecTBO aMMMaKa 1 oHa obecneyrBaeT bonee
3$PeKTMBHbIN NpoLEecc H3KoTeMnepaTypHOro
OXNaXAEeHNA MO CPAaBHEHUIO C aHASTOTMYHON ABYX-
CTyneH4aTom aMmmMmnayHoOn CUCTEMON.

Puc.17.1.4 KackadHas cucmema oxsaxo0eHus

Danfoss
Tapp_0132_02
10-2012

Komnpeccop

quaLMLRITLOOLDR

Pecusep

PaclumpuTenbHblii
KnanaH

Wcnaputens

OTJ]eI'I uTenb Xnakoctn

LInpKynALUmMOoHHbIN
Hacoc

A

Komnpeccop @
=
% L.
3
g >
b=
[C]
32
s
2
B
KoHpeHcaTtop
Macnooxnagurens PecuBep
PaclumputenbHbin
KnanaH
OTtpenuTenb X1AKOCTA
Wcnaputens-
KOHJeHcaTop
LIMpKynALMOHHbIi

Hacoc

A

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

18.
AByXﬂO3I/II.|,I/IOHHO€ n
njiaBHoOe peryinpoBaHune

CokpaweHus u onpedesneHus

Huxxe nogpobHO paccMaTprBalOTCA OCHOBbI ABYX-
NO3MLMOHHOTIO 1 MNABHOrO perynmpoBaHus. Lienb
JaHHOTO pasfena — AaTb oblyee npefcTaBneHne

0 TEOPU PErYNMPOBAHNS U NCMOSb3YeMbIX TEXHN-
uecKux TepMuHax. Kpome Toro, pasgen cogepxumt
pAj NpakTUYecKnx COBETOB.

PB

Ko
Ti
Ta
PID (NMUA)

SP
PV

CmeweHue (x)

MponopuroHanbHasa CoCTaBnsioLWanA 3aKOHa perynnpoBaHus
VHTerpanbHas cocTaBnsiowas 3akoHa perynnpoBaHns
OunddepeHumanbHan cocTaBnAoLan 3aKoHa PerynnposaHus

[wnana3oH nponopuuoHanbHocTh (%) M-, M- nnn MN-perynatopa.
[lnanasoH, B npefenax KOTOPOro MOXeT U3MeHATLCA perynnpyemas
nepemeHHas npouecca (PV) ana obecneyeHns UsMeHeHNs BbIXOLHOTO
ynpasnaiowero curHana (y) perynaropa B npegenax ot 0 go 100 %

KoadduumeHT ycrneHus nponopumoHanbHon coctasnstoweii M-, NMA- nnn
MNWAO-perynatopa

MNocToaHHana BpemeHn nHterpuposanus M- nnu NMNA-perynartopa, ¢
MocToaHHan Bpemenun anddepeHumposanna NMUO-perynaTtopa, ¢

PerynsaTop ¢ ¢pyHKLUMAMN NPONOPLMOHANBbHOTO, MHTErPanbHOro 1
anddepeHUranbHOro perynnpoBaHms

YctaBKa

MNepemeHHas npouecca (perynupyembiin napameTp: TemnepaTypa,
[aBneHune, ypoBEHb XUAKOCTU U T.4.)

Pa3HocTb mexay 3agaHHbIM (SP) 1 n3mepeHHbIM 3HaUeHeM perynnpyemon
nepemeHHon npouecca (PV)

y BbluncneHHasa BennymHa BbIXOLHOIO CUrHanNa perynaropa
Bpemsa
HEeUYBCTBUTENIbHOCTMN Mpu BbINOAHEHUN ANCTAHLNOHHDBIX U3MEPEHNIA perynmpyemon
nepemeHHol npotecca (PV) curHan Bceraa MMeeT HEKOTOPYIO 3afePXKKY
Nno BpemeHuU, B OTInYMne OT HEMOCPEACTBEHHOIO N3MepeHNa
perynupyemoii nepemeHHon npotecca (PV) camum perynatopom 6e3
3afePXKKM MO BpeMeH
Cnucok aumepamypebl [1] Reguleringsteknik, Thomas Heilmann / L. Alfred Hansen
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PyKOBOnCTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

18.1
[ByXno3snymnoHHoe
perynupoBaHue

lpumep 18.1.1
Jlsyxno3uyuoHHoe
pezysuposarue

Munpknin xnapgareHt
BbICOKOIO fjaBfieHUA
MapoobpasHbiii xnagareHT
HW3KOro JaBfeHuna
Mngknin xnapareHt
HW3KOro faBneHuA

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI UCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOI
AOKYMeHTaLmu.

B pAge cnyyaes npakTnyeckme 3agaun perynmpo-
BaHUA YCTaHOBKM 06ecneyrBaoTca Npy NomMoLLm
[BYXMO3ULMOHHOIO perynnpoBaHuns. [1Byxnosu-
LMOHHOE perynmpoBaHrie 03HaYaeT, YTo YCTPOi-
CTBO perynnpoBaHunsA (knanaH, pene Temneparypbl)
MIMeeT BCEro AiBa Paboumnx NonoXKeHUs, T.e. MOXET
HaxXoAWTbCA B MOJIHOCTbIO 3aKPbITOM/OTKPbITOM
NONOXeHWM (C 3aMKHYTbIMU/Pa3OMKHY TbIMU KOH-
TakTamMu).

[IByxno3unUmnoHHOE perynmpoBaHe n3gaBHa
LUMPOKO NPUMEHANOCH B CUCTEMAX OXJIaXaeHus,
0COBEHHO B X0N0AUIbHOM 060PYA0BaHNM C penie
TemnepaTypbl.

Tem He MeHee, NPVHLUMM ABYXNO3ULMOHHOIO
perynnpoBaHuAa MOXeT TakXe NPUMEHATbCA U B
COBPEeMEeHHbIX CMCTeMaX, MOCTPOEHHbIX Ha MPWH-
uune MU-perynuposanHua. NMprimepom moxeT
CNY>KUTb ABYXMO3MLMOHHDBIN KnanaH (Tnna AKV/A
KomnaHum [laHdocc), ncnonb3yemblin Ans perynu-
poBaHMA nNeperpesa No CMrHanam 31eKTPOHHOTO
perynaTopa c N-coctaBnawwmmm perynmpo-
BaHuA (Tvna EKC 315A komnaHum JaHdpocc).

[IByXMO3MUMOHHBI KOHTPOsep cpabaTbiBaeT
TOJIbKO B Anana3oHe 3aAaHHbIX NpefenbHbIX 3Ha-
YeHUI, HanpumMmep, MakCMManbHOTO Y MUHUMAsb-
HOro. 3a npegenamu 3Toro AnanasoHa AByXMno3u-
LIVIOHHBI KOHTPOJINIEP He OCYLLEeCTBNSAET KaKOro-
nnbo perynnpoBaHus.

Kak npaBnno, AByXnNo3nynoHHOE peryinpoBaHmne
NCnosib3yoT NO cieayrownm npuvynHam:

m HusKas CTOMMOCTb, MeHbLLAs CTENEHb CIOX-
HOCTV CMCTEMBbI, OTCYTCTBME KOHTYpa obpat-
HOW CBA3N.

m [pu pabote ycTponcTBa ABYXNO3ULVOHHOTO
[elCcTBMA CMeLLeHne MeXay 3HaueHnem pery-
nnpyemoii nepemeHHol npouecca (PV) n yctas-
ko (SP) HaxoguTCA B JOMYCTUMbIX Mpedenax.

m Pabouas npon3BoanTENbHOCT HACTONBKO
BEJIVIKA, UTO ABYXMO3ULIMOHHOE PErynpoBa-
HVie He OKa3blBAET KaKOro-nnbo BIUAHMWS Ha
perynupyemyto nepemMeHHyio npouecca (PV).

m B cuctemax c 3anazgbiBaHuem perynatopa
[IBYXMO3MLVIOHHOE PErynnpoBaHme nmeeT
CBOW NpeunMyLLecTBa.

Kak n gnsa cuctem nnaBHOro perynmpoBaHus,
ONA CUCTeM ABYXMO3MLNOHHOIO perynnpoBaHuns
TakXKe MOXKHO MpeaycMOTpeTb KOHTYp 06paTHOW
CBA3M, OAHAKO OH XapaKTepK13yTCA HeCNoco6-
HOCTbIO YCTPaHUTb Kakoe-nbo cmelleHre pery-
NIMPOBaHNA NepemeHHon npouecca (PV).

[lns perynnpoBaHuns YpOBHS XUAKOCTY B Anana-
30HEe OT MMHUMAJIbHO 0 MaKCUManbHO JOMYCT-
MOTO 3HaYeHMA MOXKHO UCMONb30BaTb YCTPONCTBO
[BYXMO3MLMOHHOIO PErynpoBaHus, Hanpumep,
Tmna AKS 38 komnaHum aHdpocc.

AKS 38 aBnaeTca nonnaBKOBbIM pesie YPOBHA XUA-
KocTu, obecrneurBaloLWmm ynpaseHne fByXno3u-
LIMOHHbIMY 311eKTPOMarHUTHbIMIK KnanaHamu.

ns

AKS 38

OTJZleI'I nTenb XNAKocTn

pecusepa

EVRA+FA

X

Danfoss
Tapp_0133_02
10-2012
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

18.2

MnaBHOe perynnpoBaHue

lpumep 18.2.1
lnasHoe pezynuposaHue

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOMIXKHbI NCNONb30BaTbCA

Mugknin xnapgareHt
BbICOKOrO fiaBieHunA
Munpknin xnagareHt
HM3KOro JaBeHuA

B KauecTBe KOHCTPYKTOPCKO
OKYMeHTaLmu.

OCHOBHOE€ OTIYME MNIABHOIO PEryMpoBaHnaA OT
[BYXMNO3MLUMOHHOrO 3aK/toyaeTcs B obecneyeHnm
cMcTeMamu MIaBHOTO PeryMpoBaHnA HempepblB-
HOTO yNpaBnAoLLEro BO3AENCTBYSA NPU I06OM 13-
MEHEeHWV perynnpyemMmon nepemeHHon npowecca
(PV).

Kpome Toro, aneKTpoHHbIN perynatop obecneyu-
BaeT LUMPOKME BO3MOXHOCTU M3MEHEHNA Pa3finy-

HbIX MAPaMETPOB PerympoBaHns, Hanprumep,
nponopuroHanbHoi (P), niterpanbHon (1) n gnd-
depeHumanbHoli (D) coctaBnatowmx. 31o obecne-
UMBaET BbICOKYIO CTEMEHb MNMOKOCTY, TaK KakK B pe-
3ynbTaTe NePeHaCTPONKUN PErynaTop MOXeT 1c-
NoNib30BaTbCA AJ1A Pa3NYHBIX Liesei.

} EKC 347: KoHTtponnep ¢

BBOAUMbIMUN

npw HacTpolike
napameTtpamu:
SP

a——
Msmeperroe T

OTgennTenb XuUakoctTn
3HaueHve PV A A

[ZE]
pecuepa

X

Danfoss
Tapp_0134_02
10-2012

OCHOBHble NPUHYUNGI NPONOPYUOHAILHO20, UHME?S-
pasibHO20 U dughhepeHyUaIbHO20 pe2yupo8aHus
Kak npaBuno, B 60/bLUNHCTBE PAacipPOCTPAHEHHbIX
KOHTpO/IepoB 06ecrneyrBaeTCcs BO3MOXHOCTb
N3MeHEeHMA HAaCTPOEK NPOMOPLYOHANbHOTO, MPO-
NopLMOHaNbHO-MHTErPasbHOrO MU NPONOPLM-
OHaJIbHO-MHTerpanbHo-ANddepPeHLNanbHOro
perynmpoBaHus:

m B [l-perynatope MOXHO N3MeHATb HAaCTPONKY
napametpos PB nnn K;

m B TWN-perynatope MOKHO N3MEHATb HACTPOMNKY
napametpos PB unun K, and T;;

m B T[-perynatope MOXHO M3MeHATb HAaCTPOWNKY
napametpos K, T; n T,.

-peaynamopel

B KaxKp bl aBTOMaTUYECKUIN PErynaTop 3anoxeHa
nponopLuroHanbHasa COCTaBNAOLWanA perynmposa-
HuA. B M-perynatopax obecneumBaeTca NMHeHanA
3aBNCMMOCTb BbIXOAHOIO CMrHana oT BENYMHbI
BXOAHOrO CMrHana.

MaKCMManbHOro BbIXOQHOrO cMrHana. Hanpumep,
CTerneHb OTKPbITUA 3NEeKTPONPUBOLHOIO KilanaHa
B AHaMMKe Mo BpeMeHu byaet coctaBnAtb 50 %
OnA nopaep»aHua 3HayeHms SP.

KoHTponnep
r======-=-=-=-"= L
Pt X !
_:>O_> % N
|
[ 1 L8
O - K ‘ié‘
PV 885
X=SP-PV—Y=K,(PV-SP)

KoHTponnep
F-------------I
: 50% 1
Sp ;+ K v+1ly %
20— K 05
% ! _ + | o
I I UJQN
el el e $28
PV (% g8g
Y =K, (PV-SP)+50%

MpakTnueckn M-perynatopbl yCTPOEHbI TaKUM
06pa3om, YTo NpK BbINONHEHNN ycnoBua SP=PV
Ha BbIxofe perynatopa obecneyrBaeTcsa CUrHar,
COOTBETCTBYIOLMIA HOMUHANIbHOW Harpy3Ke Ha
cmcTemy.

Kak npaBuno, 3To 03HayaeT, YTo 3HaUYeHe BbIXoa-
Horo curHana 6yget coctaBnATb 50 % OT BENNYMHbI

B HeKkoTOpbIX perynsaTopax He UCMONb3yeTcs na-
pameTp PB, a ucnonb3yetca Tonbko napameTp K.
Ceasb mexay napameTtpamu PB u K, BbipaxaeTca
cnegyowmm obpasom:

PB[%] = 100/K,

O6paTuTe BHUMaHMe, uTo Npu K, MeHblue 1 Benu-
ynHa PB moxeT 6biTb 60sblue 100%.

© Danfoss A/S (AC-SMC/MWA), 2013-09
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

18.2 M-pezynamopei(npodosmxeHue)
MnaBHoe perynuposaHne BennumHa Kp npuHaTa pasHom 3,33, cmelleHre B
(npodonxerue) KoadduuneHnT ycnnenns K, 8 6% 03HAYaEeT, UTo BENMYMHA BBIXOAHOIO CUrHana
1 AvanasoH NponopLroHanbHocTy PB R yBenuumuTca Ha 6% x 3,33 = 20%, T.e. npw yBenu-
0 “g; §§ YyeHun PV go 46% BbIXOLHOWM CUTHaN yBENMYNTCA
Y, % 710 50% + 20% = 70%.
100+
80+ CmeLeHve BennumHom 6% ABNAETCA TEM OTKIIO-
| HeHVeM perynmpoBaHus, kotopoe [M-perynatop
60 He MOXeT yCTpaHuTb. [onyyeHHoe cmelleHre
40+ BbI3BaHO OCHOBHbIMUK CBOMCTBaMu [N-perynatopa.
20+
[ina obecneyeHna MMHUMaNbHOrO CMeLLeHNA
0 HeobxoauMo, YTobbI perynupytoLlee ycTponcTBo
0 50 100 (knanaH) 6b1710 HACTPOEHO TaKMM 06pPa3oM, UTOObI
SP = 40%, PB = 30% (K, = 3.33) BbIXO4HOW cMrHan (y) oT aBTOMaTMyeCcKoro pery-
nAaTopa Mor obecneymBaTb NPOLECC perynmposa-
Ona ycnosua PV = SP = 40% BbIxogHOW curHan HMA NO HOPMaTMBHOW CpefHel Harpy3ke. B atom
perynatopa (y) 6yaet coctaBnatb 50% (cTeneHb cnyJae 6ygeT obecneyeHo MUHMANIbHO BO3MOX-
OTKpPbITWSA KNanaHa byaeT paBHa 50%). HOe CMelLlieHne, KOTOPOe C TeYeHneM BpeMeHH
Mpw yBennyeHun 3HaveHna PV o 46% cmvelleHre  6yaet npubnmxaTtbCs K HysHo.
mexay 3HaveHnAammn PV n SP coctaBut 6%. Tak Kak
W3meHeHue Hacmpoek [1-pe2ynamopa
OCHOBHbIM 3/1EMEHTOM perynmpoBaHua ABNAETCA YBEJIMYEHMIO aMNInTyAbl KonebaHuii perynu-
nponopuroHanbHasa coctasnstouwas (P). B 6onb- pyemoro napameTtpa.
WMHCTBE CNy4aes perynnposaHmne No nponopun- g ygenuyenue PB (ymeHblueHue KosdduLmeHTa
OHaNbHOMY 3aKOHY OyZleT Bbi3blBaTb CMELLEHUE, yCUAEHMS) MPUBOANT K YBENMUEHMIO CMELLEHMS,
KOTOPOE MOXeT ObITb Kak HeCyLLeCTBEHHbIM, Tak U HO yMEHbLUAET TEHAEHLIVIO K POCTY aMAANTY bl
Henpriemnemo 6onblmnm. Tem He meHee, M-pery- kone6aHuii perymnpyemoro napameTpa.
NIMPOBaHMe BCe Xe NyyLle, YeM OTCYTCTBME BCAKO-
FO perynMpoBaHIA (OTCYTCTBIME 0BPATHOI CBA3M, YmeHbLueHne PB TeopeTnyeckn 03HayaeT, uYto
OTCYTCTBY/E 3aMKHYTOW Lieny BO34eNCTBUI). MpONopUMOHaNbHOE perynvposaHie npuoni-
aeTca K ABYXMO3NLIMIOHHOMY.
M3meHeHne HacTponKM Anana3oHa Nponopumno- .
HanbHocTK (PB) MmeeT fBe CyLleCcTBEHHbIe 0CO- Hwke npyBeneH yHNBEPCAnbHbIA rpagyiK xapak-
BEHHOCT: TEPUCTUK KOHTYpPa HEMOCPeACTBEHHOrO perynu-
pOBaHKA MO NPOMNOPLNOHANIbHOMY 3aKOHY.
B YmeHblueHue PB (yBenuueHue koadpduumeHTa
YCUNIEHWS) MPUBOAWT K YMEHbLUEHMIO Bennun-  Ha Hem npeacTaBneHbl KpriBble OTKVIKA KOHTYpa
Hbl CMeLLEeHMs, T.e., K yBenmueHmio 3bdeKkTrB- MPONOPLIMOHANbHOTO perynuposaHus npu PB = 33%
HOCTW perynupoBaHna Npu 3mMeHeHUn Harpys- 1 PB = 333% B ycioBuAx BO34eNCTBUA U3MEHEHUA
KU, HO B TO K& BpeMsi BO3pacTaeT TeHAeHUus K SP Ha BennunHy +1.
=
)
[a)eq
1 -
PB=33%
0.7 4+———— — — — — ——/——-————
PB=333%
0o234+—---"—>—-"""""""—"—"—"—"—"%/—/7¥—¥—— —
>t
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

18.2
MnaBHoOe perynupoBaHue
(npodonxxeHue)

U-pecynamopel

[naBHbIM JOCTOMHCTBOM W-perynatopoBs ABnaeTcaA
VX CMOCOBHOCTD K YCTPaHEeHWI0 CMeLLEeHNA, U Npu-
MEHSATCA OHM MMEHHO MO 3TON NpuUYMHe. Ynpas-
NALWMIA CUrHan Ha Bbixoae V-perynatopa nsme-
HAETCA A0 TeX Nop, NOKa CyLLEeCTBYET CMELLEHNe.
BmecTe ¢ Tem, Ha NpaKTUKe BO3MOXKHOCTb NMOMIHOTO
yCTpaHeHWA CMeLLeHNA CBA3aHa C MPaBUbHbIM
COOTHOLLEHNEM HAaCTPOIKU perynatopa.

Bbicokas cnocobHoCTb -perynatopos K ycTpa-

HEHUIO CMELLEHNA VIMEET TaKXKe 1 OTpULLaTENIbHYI0
CTOPOHY — MOBBILIEHHYIO TEHAEHLMIO K YBENU-
YeHVI0 amMnnTYAbl KonebaHuii perynmpyemoro
napametpa. [laHHaa TeHaeHUmWs y U-perynatopos
BblLLE MO CpaBHeHwIo ¢ M-perynatopamum.

CnocobHOCTb V-perynsaTopos K naprpoBaHuio
N3MEHEHWI HAarpy3KM XapaKTepr3yeTcs MeHbLIM
6bICTPOAENCTBIEM MO CPaBHEHWIO C M-perynaTo-
pamu.

[-pe2ynamopel

Ob6befnHeHne JOCTOVMHCTB 1 HEAOCTAaTKOB NPO-
NMOPLIMOHANbHOIO 1 MHTErpasibHOro perynmpoBsa-
H¥A B ogHoMm MMN-perynaTope obecneunsaeT 60-
nee BbICOKYI0 3PPEKTUBHOCTb PerynnpoBaHus.

B M-perynatopax obecneymBaeTca BOSMOXHOCTb
n3meHeHunA HacTpoek PB n T.. 3HaueHue T, 3agaeT-
S, KaK NpaBusio, B CEKyHAAX UM MUHYTaX.

I'Ip|/| 3afaHnn 3Ha4vyeHnA T BCerga npunxognTca Bbl-

6upaTb MeXAy CTabUNBHOCTBIO PEryNMpPoBaHNA 1
CMOCOGHOCTBIO K YCTPAHEHMIO CMeLLEHNS.

YmeHblueHune 3HaveHuA T, (yBennueHne sBo3gein-
CTBUA NHTErpasbHOM COCTaBNAoLLeN) yBennuu-
BaeT CKOPOCTb YCTPaHEHNA CMeLLEeHMA, HO Mpu
3TOM TaKxe BO3pacTaeT TeHAEHLMA K yBENNYEHNIO
aMnAnTyAbl KonebaHnin perynupyemoro napame-
Tpa.

[-peaynamopei

InaBHoW ocobeHHoOCTbIO [1-perynaTtopa (audde-
peHLManbHoro perynatopa) ABNAETCA ero crno-
COBHOCTb BbI3bIBaTb OTBETHYIO PeaKLMio Ha 13-
MEHEHWs PerynmpyemMori BeNUUMHbI. ITO TakKe
03HauaeT 1 TO, YTO NPV NOCTOAHHOM 3HaYeHUN
cMeLLeHNA [1-perynatop He MOXeT H1Yero cae-
natb AnA ero yctpaHeHus. QuddepeHuymnanbHan
cocTaBnALan obecrneyrBaeT ObICTPYIO peakLuio
CUCTEMbI Ha 3MEHEHNA Harpy3Ku.

OnddepeHumanbHas cocTaBnsoLLas NOBbILAET
YCTOMUMBOCTb PErynMpoBaHua 1 GbICTPOAeRCTBYE
cncTembl. OHa CyLeCTBEHHO He BIMAET Ha Benu-
UMHY CMELLEHNS, HO YMeHbLUIAET TEHAEHLMIO K
poCTy aMnAnTyAbl KonebaHuii perynnpyemoro
napameTtpa. luddpepeHymanbHana coctTaBnaAoLan
pearvpyeT Ha 3MeHeHUs NPy OWNOKe 1, Kpome
TOro, Bpems peakLmm KOHTYpa perynmpoBaHus ¢
anddepeHLmanbHo cocTaBnAoLen Ha U3MeHe-
HVS Harpy3Ky MeHblLe, YeM Y KOHTYpa 6e3 Hee.
BbicTpas peakuua Ha USMEHEHUA O3HaYaeT Takxe
1 YMEHbLUEHME aMMNTYyAbl BCeX KonebaHui.

B perynatopax c auddepeHumanbHoOM coctaBns-
1oLen obecneurBaeTcs BO3MOXHOCTb U3MEHeHMs!
HacTpoek Ty. 3HaueHue Ty 3apaeTcs, Kak NpaBuo,
B CEKYHAAX NN MUHYTaX.

CnepyeT UMeTb B BUAY, UTO 3HaueHue Ty He JOMKHO
ObITb CIINLIKOM 60MbLIVIM, TaK KaK B 3TOM CJlyyae
BNIUAAHME 3TOW NOCTOAHHON, CKaXkeM, NPy n3MeHe-
HUK SP ByfeT Cn1LWKOM CyLecTBeHHbIM. [pw Bbl-
MOJSTHEHMN MYCKO-HaNagouHbIX PaboT XONOANbHbIX
YCTaHOBOK HaUJyyLLM BapUaHTOM, BO3MOXHO,
6yneT faxe ncknoyeHve guodepeHumanbHom
COCTaBAALLEN U3 MpoLecca perynnpoBaHuns
(Td=0).

W3 sToro cnepyer, yto [I-perynatop H1UKOrAa He
MCMoNb3yeTcs camocTosATenbHo. Kak npasuno,
anddepeHLmanbHaa cocTaBnaoLWan perynmpo-
BaHMA ncnonb3yetca B coctase M- n NMAA-pery-
NATOPOB.

[ -pezynamopeor

Ob6befunHeHne BCex TPex COCTaBNAIOLMNX Perynmn-
posaHusa B MNN[-perynatope caenano ero yHusep-
CafibHbIM YCTPONCTBOM.

Huxe npriBefeHbl 06Le 0CO6EHHOCTUN U XapaK-
Tepuctukn MNU-perynatopos

B YMeHblueHne PB ymeHblIaeT cmelleHmne, HO
YXYALIAeT YCTONUYMBOCTb NpoLecca perynmpo-
BaHUA.

m VHTerpanbHasa cocTtaBnaiowan ycTpaHaeTt
cMmelleHre. YBenuyeHvie Bo3aeNcTBrA NHTe-
rpanbHON cocTaBnALweln (YyMeHbLUeHne 3Ha-
yeHuA T) yBeNMUMBAET CKOPOCTb YCTPaHeHNA
CMelLLeHuA.

m VIHTerpanbHas cocTaBnsAioLas cnocobcTeyet
YCUNEHVIIO TEHAEHUMUN K YBESTUYEHMIO aMIv-
TyAbl KonebaHunii perynnpyemoro napamerpa.

m [uddepeHumanbHan cocTaBnsaLas Crnocob-
CTBYET YMEHbLUEHWIO aMMAnTyabl KosiebaHnii 1
yBenMyrBaeT 6bICTPOAENCTBME CUCTEMDI Pery-
NMpoBaHusA. Yem 6osible BO3AeNCTBUE ITON
cocTaBnAaoLLen (4em 6onblie BennunHa Ty), Tem
CuSibHee BVAHME Ha BbllLeynoMAHYTble napa-
METPbI, HO TOMbKO 10 ONpeAeNieHHOro Npeaena.
Cnuwkom 6onblioe 3HayeHne Ty nprBeeT K
CIINLLKOM BbICTPOI peaKkLum CUCTEMbI perynm-
poBaHMA Ha BHE3arMHbIe N3MEHEHNA U HapyLLe-
HWIO YCTOMUYMBOCTM NpoLecca perynnpoBaHus.
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

18.2 Xapakmepucmuyeckue Kpugble HeyCmaHOo8UBWEe20CA Npoyeccad pe2y/lupo8aHus
MnaBHOe perynupoBaHmne npu nomowu lMYfJ-pezynamopa e ycaosusx onmumanbHeix Hacmpoex (1)
(npodosxxeHue)
Hacmpodiku:
PB T; Ty
P 66.7 % - -
Pl 100 % 60's -
PID 41.7% 40s 125
03
PID ki
c <t
S
Pl
109 \_/
P \_,
T -
Ha rpaduke Bbilwe npeacTaBneHbl KprBble pery- CTBa COCTaBNALWYNX PEryIMPOBaHNA B YCJIOBUAX

JINPOBaHMA C NCNONb30BaHNEM Pa3HOIro Konmnye- BO34eNCTBUA n3MeHeHnA SP Ha BENINYNHY +1.

R64—1844.10

Danfoss

OTcyTCTBME PErynupoBaHmna

HacTpoiikn ABNAIOTCA TaKNMU XKe, KaK 1 B Mpeablay-
wem cnyyae. MNpu M3MeHeHWN Harpy3Kkm, paBHom 1.
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PyKOBOACTBO Mo NPOEKTUPOBAHUIO MPOMbILLUIEHHbIX XONOAWIbHbIX CUCTEM

18.2 Xapakmepucmuyeckue Kpugble HeyCmAaHo8uU8LWe20CA NPOUECCa pe2y/Tlupo8aHus
MnaBHoOe perynupoBaHmne npu nomowu MMN[]- pe2ynamopa 0ns pasHeix Hacmpoek PB (2)
(npodonxeHue) .
Hacmpodtiku:
PB T; T,
PID-a 25.0 % 40s 125
PID-b 41.7% 40s 12s
PID-c 83.3% 40s 12s
£]
>t
Ha rpaduke Bbiwe npenctasneHsbl Kprsble MAI- yXyALwaetcs (yBenMunBaeTcs aMnamtyaa Koneba-
perynupoBaHna ana pasHbix HacTpoek PB n B HWUI perynmpyemoro napametpa). lMpu cavwkom
YCNoOBUAX BO3AENCTBUA N3MeHeHnA SP Ha Benu- 6onbluom PB crctema perynmpoBaHnua CTaHOBUT-
unHy +1. M3 rpadmka cnefyert, 4To Npu CIVWLKOM €A CJINLWKOM MHEPTHOW.
Manom PB ycTonumBocTb cnctem perynnpoBaHuns
Xapakmepucmudyeckue Kpugble HeyCmaHo8u8LWe20Ca NPOUECca pezy/luposaHus
npu nomowu MUJJ-peaynamopa 0ns pasHix Hacmpoek T; (3)
Hacmpotiku:
PB Ti Ta
PID-a 41.7% 20s 12s
PID-b 41.7 % 40s 12s
PID-c 41.7% 1205 12s
r
a
b
104 ff° /\
t
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PyKOBOACTBO No NPOEeKTNPOBAaHMNIO MPOMbILWWIEHHbIX XONOQ4WIbHbIX CUCTEM

18.2
MnaBHOe perynupoBaHne
(npodosnxxeHue)

Ha rpa¢uke Bbiwe npeactasneHbl Kpyble MAL-
perynnpoBaHuA ANA pasHbiX HacTpoek T; B ycno-

BUAX BO3AENCTBUA 3MeHeHnA SP Ha BennymHy +1.

M3 rpaduika cnepyer, YTo Npw CAVLLKOM Masiom
3HayeHun T; yCTOMYMBOCTb CUCTEM PerynmpoBa-

HYA yXyflaeTtca (yBennurBaeTcsa aMnanTyaa Ko-
nebaHnin perynupyemoro napameTpa). lMpu camnw-
Kom 60/1bLioM 3HaYeHUu Ti TpebyeTca CULLKOM
MHOTO BPEMEHW Ha YCTPaHEHNEe CMeLLeHNs.

Xapakmepucmuueckue Kpusble HeyCmaHoB8UBWEe20CA Npouecca pe2ysiuposaHus
npu nomowu MA[]-peaynamopa 0ns pasHvix Hacmpoek T, (4)

Hacmpodiku:
PB T; Ty
PID-a 41.7 % 40s 24s
PID-b 41.7 % 40s 12s
PID-c 41.7 % 40s 6s

R64-1845.10

Danfoss

Ha rpaduke Bblwe npegcTtasneHsbl Kpusble M-
perynupoBaHua 4N pasHbix HacTpoek Ty B ycno-

BMAX BO3AeNCTBUA n3MeHeHnA SP Ha BennumHy +1.

ns3 rpadlea cnefnyeT, YTo npu CINWKOM MasioM
VNV CITMLLKOM G0JTbLLIOM 3HaUeHUn Ty no CpaBHe-

HUIO C ONTManbHbIM 3HavyeHnem (Te=12) ycToii-
YMBOCTb CUCTEM PEryMpPOBaHMA yXyALIaeTca
(yBenunumnBaeTcs amnautyaa KonebaHuin perynm-
pyemoro napameTpa).
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMbILWIEHHDbIX X0NOA4WbHbIX CUCTEM

Cnucok cnpaBoyHoV Tun HanmenoBaHune TexHuueckoe onuca- | UHcTpykuma
AOKYMeHTauuun Hue/PyKoBOACTBO
B a"d’aB“THOM nopanke AKD 102 Perynatop ckopocTtu BpalyeHmna PDR1.B MG.11.L
AKS 21 [laTunk Temnepatypbl RK.OY.G RL.14.D
AKS 32R [atunk paBneHuna RD.5G.J PL.SBO.A
AKS 33 [atunk gaBneHus RD.5G.H PL.SB0O.A
AKS 38 Pefie ypoBHA Xungkoctu PD.GDO.A RL5M.A
AKS 4100/4100U | [laTumK ypOBHA XNAKOCTN PD.SC0.C PLSCO.D |PLSCO.E
AKVA ONEeKTPOHHbIN PacLUVPUTENbHbIV KnanaH PD.VA1.B PLVA1.C |PLVA1B
AMV 20 Tpexno3nunoHHbIA NpUBOA ED.95.N EL.96.A
BSV MpenoxpaHnTenbHbIN KnanaH PD.ICO.A PLICO.A
(4« MUNOTHBIN KNnanaH gnAa cCepBONPUBOAHOro KnanaHa | PD.HNO.A RLAX.L
CVP MUNOTHBIV KNanaH [na cepBONpPUBOAHOrO KnanaHa | PD.HNO.A PLHNO.C
CVPP MUNOTHBIN KNanaH gnA cCepBONPUBOAHOro KnanaHa | PD.HNO.A PL.HNO.C
cvQ MNOTHbIM KNanaH Ana cepBONPUBOAHOIO KnanaHa | PD.HNO.A PLVH1.A
DCR QunbTp-ocywnTenb PD.EJO.A PLEJO.B
DSV [1BOVIHOW 3aNOpHbI KnanaH PD.IEC.A PLIEO.A | RL7ZD.A
EKC 202 KoHTponnep ana perynuposaHusa Temnepatypbl RS.8D.Z RL8J.V
EKC 315A KoHTponnep ana npomblLUieHHbIX ncnaputenen RS.8CS
EKC 331 KoHTponnep nponssBoanTeNbHOCTN RS.8A.G RL.8B.E
EKC 347 KoHTponnep ypoBHA XngKocTu PS.G00.A PLRPO.A
EKC 361 Perynatop Temnepatypbl KOHTponupyemon cpefbl | RS.8A.E RL.8B.F
EVM MUNOTHBIN KNnanaH gnAa cepBOnNprBOAHOro knanaHa | PD.HNO.A RL3X.H
EVRA / EVRAT ConeHonaHbIN KnanaH PD.BM0.B RL3D.A
FA DunbTp rpyboit 0UnCTKI PD.FMO.A RL6CA
FIA OunbTp PD.EN1.A PLEN1.A
GD [a3oaHanun3satop PD.S00.A PL.S00.A
GPLX 3anopHbIN KnanaH ¢ NHEBMOYNpaB/ieHNeM PD.BO0.A RL7C.A
HE TennoobmeHHVK RD.6K.A RL6K.A
ICF KnanaHHaA ctaHumA PD.FTO.A PLFTO.A
ICM /ICAD SNeKTPONPUBOAHDIN KnanaH PD.HTO.B PLHTO.A | PLHTO0.B
ICS CepBONPYBOAHDIN KnanaH PD.HS0.A PLHSO.A | PL.HS0.B
KDC KnanaH Ha IMHWUW HarHeTaHNA Komnpeccopa PD.FQ0.A PLFQO.A
LLG CMOTpPOBOE CTEKJIO 19 KOHTPONA YPOBHSA XupKkoct | PD.GGO.A RL6D.D
MLI CMmOTpOoBOE CTeKNo PD.GHO.A PLGHO.A
MP 55 A Pene pasHocTu gaBneHni RD.5CB RL5CE
NRVA O6patHbI KNanaH Ans aMmmnaka RD.6H.A RL.6H.B
OFV epenyckHoW KnanaH PD.HOO0.A PLHX0.B
ORV PerynaTtop pacxofa macna PD.HPO.B PLHPO.A
PMFL / PMFH naBHbIN PerynaTop ypPOBHA XNOKOCTA PD.GE0.C RL2CF | PLGEO.A
ICLX [1ByXCTyneHYaTbl! CONEHOVAHbIN KnanaH PD.HS1.A PLHS1.A/B
POV BHYTpeHHWI NnpefoxpaHnTeNbHbIN KnanaH ¢ PD.ID0O.A PLIDO.A
MUIOTHBIM YrpaBieHnem
QDV BbIcTpo3aKpblBaloLWLMINCA MacNIOCMYCKHOW KnanaH PD.KLO.A PLKLO.A
REG-SA/SB Perynupytowni KnanaH ¢ py4HbiM NpUBOAOM PD.KM1.A PLKM1.A
RT 107 NunddepeHuymanbHoe pene TemnepaTypbl PD.CBO.A
RT 1A Pene paBneHusa, pene pasHOCTY JaBNeHU PD.CBO.A RL.5B.C
RT 260A Pene faBneHus, pene pasHoCTu AaBneHNi PD.CBO.A RL5B.B
RT 5A Pene paBneHusa, pene pasHOCTY JaBneHNUI PD.CBO.A RL.5B.C
SCA-X O6paTHbIN KNanaH C 3anopHon GyHKumen PD.FL1.A PLFL1.A
SFA MNpenoxpaHnTenbHbIN KnanaH PD.IFO.A PLIBO.A
SGR CMOTpOBOE CTEK/0 PD.EKO.A PLEKO.A
SNV 3anopHbI ronbyaTbli KnanaH PD.KBO.A PLKBO.A
SvV1-3 . PD.GE0.B PL.GEO.C
SVa-6 MnaBHbIN perynAaTop ypoBHA XNAKOCTN PD.GEOD RIZBE
SVA-S/L 3anopHbIN KnanaH PD.KD1.A PLKD1.A
TEA . RD.1EA PLLAJO.A
TEAT Tepmoperynupytowmii KnanaH RDIFA BLAUOA
VM 2 BanaHcnMpoBoYHbIN KnanaH ED.97.K VI.HB.C
WVS Bogoperynupytowwmin knanaH PD.DAO.A PL.DAO.A
AKTyaﬂbeIe BepCcnn TeXHN4YeCKnx onucaHnin n I/IHCprKLlI/II?I AOCTYMHbI Ha cavite KOMMNaHun ﬂaHd}OCC:
http://www.danfoss.com/Products/Literature/RA_Documentation.htm
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http://www.danfoss.com/Products/Literature/RA_Documentation.htm
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.R1.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=MG11L
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RK0YG
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI14D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=RD5GJ
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD5GH
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GD0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5MA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.SC0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SC0.D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.SC0.E
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.VA1.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.VA1.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.VA1.B
http://heating.danfoss.com/PCMPDF/ED95N502_AMV%2010-33.pdf
http://heating.danfoss.com/PCMPDF/EI96A200_AMV20-30.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IC0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI4XL
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HN0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.VH1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.EJ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.EJ0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IE0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IE0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI7DA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RS8DZ
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI8JV
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RS8CS
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RS8AG
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI8BE
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PS.G00.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.RP0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RS8AE
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI8BF
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HN0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI3XH
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.BM0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI3DA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.FM0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6CA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.FN1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FN1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=pd.s00.a&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&Language=en&LiteratureNo=pi.s00.a&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.BO0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI7CA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD6KA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6KA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.FT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HT0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HS0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HT0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HS0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.FQ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FQ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GG0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6DD
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GH0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD5CB
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5CE
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD6HA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI6HB%20
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HQ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HX0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.HP0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.HP0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=pd.ge0.c
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI2CF
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GE0.A
http://www.danfoss.com/BusinessAreas/RefrigerationAndAirConditioning/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=pd.hs1.a&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/BusinessAreas/RefrigerationAndAirConditioning/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=pi.hs1&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.ID0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.ID0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KL0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KL0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KM1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A&IncludeCurrent=True&IncludeArchived=False
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BC
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BB
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.CB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI5BC
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.FL1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.FL1.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.IF0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.IB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.EK0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.EK0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.KB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.KB0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.B
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.GE0.C
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.GE0.D
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RI2BB
http://www.danfoss.com/BusinessAreas/RefrigerationAndAirConditioning/Products/Literature/RA/Stop-and-Regulating-Valves/SVA-S-6-200-Stop-Valves-SVL-product-range/8f12bd03-f662-46f9-8843-767ad7fd1914.html
http://www.danfoss.com/BusinessAreas/RefrigerationAndAirConditioning/Products/Literature/RA/Stop-and-Regulating-Valves/SVA-S-6-200-Stop-Valves-SVL-product-range/8f12bd03-f662-46f9-8843-767ad7fd1914.html
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD1EA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.AJ0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=RD1FA
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.AU0.A
http://heating.danfoss.com/PCMPDF/VM2-VB2_ED97K702.pdf
http://heating.danfoss.com/PCMPDF/vihbc100.pdf
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PD.DA0.A
http://www.danfoss.com/Products/Literature/RA_Documentation.htm?CatalogKey=RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT:RA-6aa56192-f7e6-4793-b7f9-4c2fa908cc23-en-TT&DocumentType=All&LiteratureNo=PI.DA0.A

na 3ameTok

150 DKRCI.PA.000.C4.02 / 520H1623 © Danfoss A/S (AC-SMC/MWA), 2013-09



Ona 3ameToK

© Danfoss A/S (AC-SMC/MWA), 2013-09 DKRCI.PA.000.C4.02 / 520H1623 151



na 3ameTok

152 DKRCI.PA.000.C4.02 / 520H1623 © Danfoss A/S (AC-SMC/MWA), 2013-09






Danfoss Flexline™
MpocTble. dddeKTnBHDbIE. YHUBEpPCA/ibHbIE.

Cepua Flexline™ 6bina cneyuanbHo paspaboTaHa AfiA Toro 4YTobbl 06ecneymTb HaWWxX KINEHTOB
npocTbiM, 3PpEKTUBHBIM U YHUBEPCaNbHbIM 06opynoBaHMeM. [lJaHHaA cepus BKoYaeT B ceba Tpu
nonynApHble KaTeropuv N3genuii:

ICV Flexline™ ICF Flexline™ SVL Flexline™
- Perynvipyiolpie KnanaHbi - KnanaHHble cTaHuumn — JIHeiHble KOMMOHEHTbI

Bce uspenna vmeloT MOAYNbHYIO KOHCTPYKUMio 6e3 obecneyeHnsa ¢yHKLMOHANbHOCTM B Koprnyce.
Takaa KOMMOHOBKa CHIVKaeT YPOBEHb CIIOKHOCTU, HAaUMHaA C 3Tana MNPOEKTUPOBaHVA U 3aKaHuMBaA
YCTaHOBKOW, BBOLOM B 3KClyaTaLuio 1 o6cnyKnaHuem. Bce 3Tu dpaktopbl ABATCA KIIOYEBbIMUI ANA
CHVKEHVA PacXOf0B 3a BECb CPOK CITY»KObl — 1 06ecneyeHnsi SKOHOMUN.

Mepengnte no ccbinke www.danfoss.com/flexline, uto6bl Nonyunts 6onee noapobHble cBeAeHNA O
nnatdopme Flexline™,

YHuUKanbHble TeXHONOrum
Cnyx6a TexHnuYecKon NnogaepKKun

Nmesi onbiT 6onee 60 neT B NPOn3BOACTBE KJlaMnaHOB U PErynATopoB ANA MPOMbILJIEHHbBIX CUCTEM
oxXnaxaeHuA, KoMnaHuA Danfoss sBnsetca HaJeXHbIM NapTHEPOM, K KOTOPOMY CTOUT O6paTVITbCF|, ecnn
Bbl MLeTe BbICOKOKa4Ye€CTBEHHbIE KOMMOHEHTbI.

Hawwn YHUKaJIbHble TEXHONOTN 1 cny>K6a TeXHNYECKom noaAepPXKK NO3BOJIAIOT NPeASIOKUTb Bam nyylune
n3genna n cepeunc.
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