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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

AHHOTaUMA

[laHHOe pyKOBOACTBO NpefHa3HaueHo Ans NCMosb-
30BaHMA B KauecTBe CrpaBoOYHOro matepuana. Ero
Liesiblo ABNAETCA Pa3bACHEHVE PasfIMyHbIX BOMPO-
COB, CBAA3aHHbIX C PerynnupoBaHremM paboTbl Npo-
MbILUSIEHHbIX CUCTEM OXJIAXKAEHUS, PACCMOTPEHM-
€M Pa3fnyYHbIX MPUHLMUMOB PETYIMPOBAHNA 1
nprYMepamMm NCMosb30BaHNA KOMMOHEHTOB, pa3-
paboTaHHbIX NOAPa3AesieHeM NPOMbILLIEHHbIX
cucTem oxnaxkaeHus komnanum JaHdocc (Danfoss
Industrial Refrigeration). Cxembl npuBepeHbl 6e3-
OTHOCKTENbHO NPON3BOAUTENIBHOCTN CUCTEM, MO-
3TOMY Npw BbIGOPE TOrO WAV MHOTO TEXHUYECKOTO
peLlLeHs A KOHKPETHOW CUCTeMbl HEOOXOAVMO
YUMTbIBATb €e KCMyaTaLMOHHbIe MapameTpbl.

Ha nprBeAeHHbIX CXeMax NoKa3aHbl He BCe Krana-
Hbl. CXxembl He AOJIKHbI NCNONb30BaTbCA B KayecTBe
KOHCprKTOpCKOIZ [OKYyMeHTauunn.

Mpr NPOEKTNPOBaHNU XONOANIIbHBIX YCTaHOBOK
HeobX0AMMO NOJIb30BaTbCA UHBIMY MaTepUanamm
1 CPeACTBaMM, @ UMEHHO, KaTasioramyi KOMMaHuin-
npowvissoamnTenein 06opyaoBaHUA 1 NPOrPaMMHbIM
obecrieyeHrieM [1A BbINOHEHVA pacyeToB (Hanpu-
Mmep, kaTanorom Danfoss Industrial Refrigeration
1 MO DIRcalc).

DIRcalc - 3To nporpammHoe obecrneyeHue ana
pacyeta 1 nogbopa knanaHos laHdocc ana npo-
MBbILUSIEHHBIX CUCTEM OxNlaxaeHus. [porpamma
DIRcalc pacnpoctpaHsaeTca 6ecnnaTHo.
MoxanyicTa ,06paTnTech B oTAeN Npofax 6nu-
XKalLwero npeacTaBMTENbCTBA KOMNaHuu JaHdocc.

Mpy BO3HUKHOBEHM BONPOCOB MO Crnocobam

perynmpoBaHus, NX NPUMEHEHNIO 1 YCTPOCTBaM
perynupoBaHus, NpeAcTaBleHHbIM B JaHHOM py-
KOBOZCTBe, 0bpaLLanTech B KomnaHuto JaHdocc.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

1. BBegeHmne

=== [Tap00O6PA3HDBIN XSTafareHT
BbICOKOIO AaBneHNs
Munpknin xnapgareHt
BbICOKOTIO AaBNeHUs

== [TapOXNAKOCTHAS CMECH
MapoobpasHbiil xnagareHT
HW3KOro [aBJieHus
MKuaokuim xnagareHT
HW3KOro JaBfieHua

== \acno

Cucmema oxnaxx0eHus ¢ HacocHol nooayel x1aoazeHma
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Wcnaputenb

KnanaH 1 @

OTpenuTtens

AKnakoctn

@ @ LinpkynaymoHHbin

HacocC

@ PerynupoBaHue pa6oTbl KOMMNPeccopoB

C Kakom yenbio?

- Bo-nepB.bIx, ANa noggepKaHns Ha 3aJaHHOM
YPOBHe jaBNneHNsA BCacbiBaHWA;

- Bo-BTOpPBIX, ANA 06ecneyeHrs HagEXHOI
paboTbl Komnpeccopa (Nyck /ocTaHOB U T.4.)

Kakum o6pasom?

- PerynuposaHriem NponsBognTesIbHOCTM KOMI-
peccopa B COOTBETCTBUN C TEMI0BOW Harpy3Kon

Ha CUCTEMY OXNa*KAeHNA NyTem nepenycka

ropAYvero rasa Co CTOPOHbI BbICOKOIo AaBeHnA
Ha CTOPOHY HN3KOrO AaBJiIeHUA, WWaroBbiM pery-

NInpoBaHMeEM NPON3BOANTENIbHOCTN NyTEM
BKJIOUYEHUNA/OTKITIOYEHNA KomMmnpeccopa nnn

perynupoBaHviem ymciia 060poToB Basia KOMI-

peccopa;

= I'IyTeM YCTaHOBKU O6paTHOFO KJlafnaHa Ha JINHN

HarHeTaHmA CnCcTemMbl ANnA npenoTepalleHnAa
O6paTHOI’O NOTOKa XJlajgareHTa B KOMNpPeccop;

- MoppepaHnem aaBneHnsa n TemnepaTypbl

XnafareHTa Ha BXoAe 1 BbiIxoge Komnpeccopa B

3alaHHOM pa60L|eM AnanasoHe.

@ Perynmpoaarme napameTpoB Mmacsa

C Kakom yenbio?

- [Insa nopfepaHnsa onTrManbHo TemnepaTypbl
1 [JaBfeHMs Macna, 06ecrneyrBaloLLnx Hagex-
Hylo paboTy Komnpeccopa.

Kakum o6paszom?

- [aBneHuve macna: noafepxaHuem n peryanpo-
BaHVeM nepenaja faBfeHrsa Ha Komnpeccope
AnA obecneyeHnn LMPKyNaLUM Macna, noaaep-
aHuem faBneHWA B KapTepe Kommnpeccopa
(TONbKO B NOPLUHEBbIX KOMMpeccopax);

- Temnepatypa mMacna: nepenyckom 4acTu Macna
B 06X0[, MaC/I00XNafuUTeNs; PerynmpoBaHuem
pacxofa oxnaxgatoLWwero BO3ayxa unm Boapl B
macnooxnagurene;

= ypOBEHb Madcsia: 3a CHeT BO3BpaTa Macsia B
KOMMNpeccop B aMMUaYHbIX CUCTeMax N HU3KO-
TemnepaTypHbIX CUCTEMAX C d)TOpCOp,ep)KaLLlVIMVI
XnagareHtamu.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

1. BBegeHune
(npodosnxxeHue)

@ PerynupoBaHue pa6oTbl KOHAEHCAaTOPOB

C Kakom uenbio?

- [nA nogaepkaHuA OaBneHVs KOHAeHCcaLmm
BblLIE MUHVIMaNbHO AOMYCTMOrO 3HAUEHNS,
na obecrneyeHns [OCTaTOYHOrO pacxoaa Xa-
[areHTa yepes pacluvpuTenbHble YyCTPONCTBa;

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

Kakum o6pazom?

- BK/loUeHVeM/OTKIIIOUEHIEM UMW PETYIPOBa-
HVEM YaCTOTbl BPALLEHNSA BEHTUNATOPOB KOH-
[eHcaTopa, perynmpoBaHmem pacxoaa Oxax-
[alowen Boapl, MOATOMIEHEM KOHeHcaTopa
XKUOKUM XnagareHToMm.

@ PerynupoBaHue pa6oTbl ucnapureneii

C Kakom uenbio?

- Bo-nepBbIx, 4na nogaep»KaHna NOCTOSHHOM
TemnepaTypbl KOHTPOMVIPYEMOW Cpeabl;

— Bo-BTOpbIX, ANA onTumm3aLmm paboTbl ucnapu-
Tenen;

- [Ans cnctem c HEMOCPEACTBEHHBIM KUMEHWEM:
AN NpefoTBpaLLeHs NonagaHns XULKoro
XMaflareHTa n3 UCNapuTens B IHMIO BCACbiBaHUA
Komnpeccopa.

Kakum o6pasom?

- M3meHeHnem pacxofa xnapareHTa Yepes mcna-
pvTeNb B COOTBETCTBUM C TEMIOBOW Harpy3Kon
Ha cuctemy;

- OTTankonm ncnaputenemn.

@ PerynupoBaHue ypOBHS XKNUAKOCTU

C Kakon yenbio?

- [Ina obecneyeHna HeobxoaMMOro pacxofa
XKMAKOro xnafjareHTa co CTOPOHbI BbICOKOrO
[laBJIeHNA Ha CTOPOHY HI3KOro faB/IeHNA B
COOTBETCTBUM C GaKTNYECKO TENNOBO Har-
pYy3KOI Ha cuctemy;

- lna obecneuyeHns 6€30TKa3HOM N HAEXHON
paboTbl pacLUMPUTESNIbHBIX YCTPOMCTB.
Kakum o6pasom?

- PeryﬂI/IpOBaHI/IeM cTeneHun OTKpbITUA pacllin-
pwuTenbHOro yCTpOVICTBa B COOTBETCTBUN C U3-
MeHEeHNEM YPOBHA XNOKOCTU.

@ PerynupoBaHue pa6oTbl HACOCOB XNlafareHTa

C Kakom uenbio?

- [na obecneyeHuns 6e30TKa3HOM paboTbl Hacoca
nyTem NoaaepXaHusA pacxoaa XnagareHTa
yepes Hacoc B JOMYCTUMOM paboyem AManasoHe;

- [ina nogaep*aHnA NOCTOAHHON Pa3HOCTY
[aBfIeHNI Ha HacoCe B HEKOTOPbIX CUCTEMAX.
Kakum o6pasom?

- OpraHusayueit 06BOAHOTO KOHTYpa Ans Nog-
[lep>KaHuns pacxofa X/iajareHTa yepes Hacoc
BbILLE MVHVMASIbHO AOMYCTUMOTO 3HAUEHNS;

— OTKNoYeHem Hacoca Npu ero HecrnocobHoOCTU
obecneunTb 4OCTAaTOYHbIN Nepenaj AaBleHNs;

— YcTaHOBKOW perynatopa gaBneHuA.

@ Cncrembl 3aWnTbl

C Kakom uenbio?

- [na npegoTepalleHus HenpeaHamMepeHHoro
MOBbILLEHWS UV NMOHVIKEHWSA [aBIEHVIS B
COCyAax A0 HEPACUETHOTO YPOBHS;

— [AnA 3aWwmTbl KOMNPECcopa oOT NOBPeXeHNs
BC/IEACTBME MMAPABINYECKOrO YAAPa, NeperpysKi,
HeXBaTKM Macsia, BbICOKOM TeMrnepaTtypbl U T.4.;

- [ns 3awmThl HACOCa OT NOBPEXAEHNA BCef-
CTBME KaBUTaLUN.

Kakum o6pasom?

- I'IyTeM YCTaHOBKM NPefOXPaHUTENbHbIX KNarnaHoB
Ha cocyfax 1 B Apyrux HEO6XO£|I/IMbIX mMecTax;

— OTKOYEHNEM KOMMNPECCopa WM Hacoca npwu
BbIXOZE€ BXOAHOI0/BbIXOHOIO AABAEHNA UK
pa3HOCTU AaBNIEHMI 3a JOMNYCTMblE Npeaenbl;

— OTKMI0YEeHNEM CUCTEMbI OXNIAKAEHUA UIN YacTy
CUCTEMbI, NPV MPEBbILEHVN JOMYCTUMOrO
YPOBHS KVUAKOCTN B OTAENUTENE XUAKOCTY NN
pecuBepe.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

2. PerynupoBaHue
pa6oTbl KoMnpeccoposB

2.1

PerynupoBaHue
Npon3BOANTENbHOCTA
KOMMpeccopos

Komnpeccop — 3To «cepAaLe» CUCTEMbI OXNTaXKae-

HYA. OH BbINOJHAET [1B€ OCHOBHblE GYHKLMU:

1. NoppeprkaHre fAaBneHUs B Ucnaputesne Ha
YPOBHE, 06ecrneunBaoLLem KUMeHNe XnaKoro
XnafareHTa npu Tpebyemoi Temnepartype;

2. CxkaTve xJlapareHTa 10 COCTOAHMA, Heobxoau-
MOTO [/1Al ero KOHAEHCALMM NPy HOpMasibHOM
Temnepatype aKcnayaTauuu.

CnepoBaTenibHO, OCHOBHOW 3afjauelt perynmpoBa-
HVA KOMMpeccopa ABMIAETCA perynmpoBaHue ero
NPOU3BOAUTENBHOCTY B COOTBETCTBUN C paKTnyec-
KOV TENNOBOW Harpy3Kom Ha CMCTEMy OX/aXaeHus,
C Lienblo noaaepaHna Tpebyemon TemnepaTypbl
KUMeHWA XxnagareHTa.

Ecnu nponsBoanTenbHOCTb Komnpeccopa byaeT
6onblue HeobxoaMMOW, JaBNeHne 1 TemnepaTypa
KUneHna byayT HUXKe TpebyembiX 3HaUEHWIA, 1
HaobopoT.

Kpome Toro, ana obecneyeHnsa oNnTUManbHbIX yc-
NOBWI SKCMNITyaTaLUmm He crieflyeT AonycKaTb pabo-
Ty KOMMpeccopa BHe AranasoHa AoMyCTUMBbIX
TemnepaTyp v faBneHun.

Kak npaBuno, KoMnpeccop C1cTembl OXNaxaeHns
BblbMpaeTca 13 ycnous obecrneyeHrs Npor3Bo-
AUTENbHOCTU, COOTBETCTBYIOLLEN MakCManbHO
BO3MOHOI TEMIOBON Harpy3Ke Ha cuctemy.
OpHako, B YCJIOBMAX HOPManbHOW 3KCMyaTaLmnm
TennoBas Harpyska Ha cMcTeMy ABNAETCA, Kak
npasuio, MeHblue pacyeTHol. OTclofa cnepyer,
UTO HEO6XOMMOCTb 0becneyeHns perynmposa-
HVA NPOV3BOANTENBHOCTI KOMMpPEeCccopa B COOT-
BETCTBUM C GaKTNYECKO TEMIOBON Harpy3Kow
Ha cMcTemy ABNAETCA HeMpPEeMEeHHbIM YC/TOBUEM.
Hwvxe nprBefeHbl HeCKONbKO 00LLEen3BECTHbIX
Cnoco6oB perynnpoBaHnsa NPOU3BOANTENBHOCTA
KOMMPEeccopos:

1. CmyneHYyamoe pezysiupogaHue
npousgooumesibHOCMU.
CTyneHuyaToe perynmpoBaHue Npov3BognTenb-
HOCTM NofapasymMeBaeT pas3rpy3Ky LUINHAPOB B
MHOTFOLUIMHAPOBOM KOMMPECCope, OTKPbITHE 1
3aKpbITME BCACbIBAOLWMX KaHANOB BUHTOBOIO
KOMMPEeCcopa, BKIOUYEHMNE 1 OTKIIIOYEHNE OTAESb-
HbIX KOMMPECCOPOB B MHOFOKOMMPECCOPHbIX CUC-
Temax. 3ToT cnocob perynmpoBaHua NPocCT 1 yao-
6eH. Kpome Toro, mpu YacTUYHO TeN0BO Ha-
rpy3ke 3¢pdeKTMBHOCTb CUCTEMbI YyMEHbLUIAeTcA
He3HauuTenbHo. [laHHbIV cCNocob 0cobeHHO noa-
XOLUT ANA CUCTEM C HECKONbKMMU MHOFOLMAVH-
APOBbIMU MOPLUHEBBIMI KOMIMPECCOPaMy.

2. PezynuposaHue npou3gooumesnbHoCMu

C NOMOW|bIO 30/TOMHUKOB020 K/IANAHA.
Mcnonb3oBaHWe 3010THNKOBOTO KilanaHa ABnAeT-
cA Hambonee pacnpPOCTPaHEHHbIM CNOCOOOM pery-
NNPOBaHNA NPOV3BOANTENBHOCTY BUHTOBbIX KOM-
npeccopoB. MNpurHumn 4encTBUA 30/T0THUKOBOTO
KnanaHa ¢ ruipaBmyeckum nprBoaoM (Macsio)
obecrneynBaeT BO3MOXHOCTb Nepenycka 4acTu
napa Ha NIMHUK BcacbiBaHUA B 06X0[ KOMMNpeccopa.
30/10THMKOBBIN KnanaH obecneyrBaeT BO3MOX-
HOCTb NJIAaBHOMO 1 HEMPEPbIBHOTO PerynnpoBaHna
npoun3BoAnTENbHOCTY KoMnpeccopa oT 100 go
10% OT HOMUHaNbHOM BennUnHbl. OfHaKo, 3pdek-
TUBHOCTb CMCTEMbI MPY YaCTUYHOW TENNOBOW Ha-
rpy3ke 3aMeTHO yMeHblUaeTCcA.

3. PezynuposaHue npou3gooumesnbHOCMU
usMeHeHUeM Yucsia o6opomos 8asnda.
10T 3 deKTUBHBIN CNOCcob perynmpoBaHna
NPOU3BOAUTENIbHOCTY NPVIMEHVIM KO BCEM TUMaM
KOMIMPEeccopoB. M3meHeHe uncna 060poToB Bana
KOMMpeccopa oCyLecTBAAETCA C MOMOLLbIO [ABYX-
CKOPOCTHOTO 3N1EKTPOABUraTens nnv npeobpaso-
BaTeNs YacToTbl. [IByXCKOPOCTHOW 3N1EKTPOABY-
ratesib perynupyeT Npon3BOAUTENIbHOCTb KOM-
npeccopa, BpaLasch C BbICOKOWN CKOPOCTbIO Mpu
60/1bLLIOW TEMOBOW Harpy3sKe Ha cuctemy (T. €. B
pexrme 3axona)kuBaHuA) U C HU3KOWN CKOPOCTbIO
npwv Manow TENIOBOW HarpyskKe (T. e. B pexunme
xpaHeHus).MpeobpazoBaTesib YacTOTbl 0becneyn-
BaeT HernpepbIBHOe U3MeHeHMe Yrcia 060poToB
B 3aBMCUMOCTY OT GaKTUUECKON TENNOBON Ha-
rpy3Ku Ha cuctemy. [peobpaszoBaTtesnb YacToTbl
obecneunBaeT cobnofeHme TpeboBaHMiA MO MU-
HVIMasbHO 1 MaKCUMasbHO AOMYCTUMOMY YACTY
060pOTOB, PerynMpoBaHIio TeMnepaTypbl 1 AaB-
NeHus, 3alMTe SNeKTPoABUraTena KoMmrnpeccopa
1 MaKCMaJIbHO JOMYCTYMOMY TOKY U KpyTALLEMY
MoMeHTY. MpeobpazoBaTenn YacToTbl obecneyn-
BAlOT HU3KMI YPOBEHb MYCKOBOIO TOKA.

4. PezynuposaHue npou3sooumenbHoCmu nymem
nepenycka zopa4ezo napa.
3TOT CNocob perynpoBaHnsa NPYMEHVM K KOM-
npeccopam NOCTOAHHOW NPOU3BOANTENBHOCTH
1 B OCHOBHOM NPUMEHATECSA B KOMMEPYECKMNX
XONOAUNbHBIX YCTaHOBKax. [lna perynupoBaHua
NPOV3BOAUTENBHOCTM KOMMPECcopa YacTb rops-
yero rasa nepenyckKaeTca U3 IMHUM HarHeTaHUA
B KOHTYpP HU3KOro AasneHus. Mpu 3Tom xonogo-
NPOV3BOAUTENBHOCTb CUCTEMbI YMEHbBLUIAETCA Kak
33 CYeT YMeHbLUEeHUA NofJauy KUAKOro XnafjareHTa
B MCMapuTenb, TaK 1 3a cYeT cbpoca yacTu Tenna
B KOHTYP HU3KOrO AaBeHUs.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 2.1.1:

Cmynenuyamoe pe2ynuposaHue
npoussodumesnbHocmu
Komnpeccopa

s [1apOO6Pa3HbIN XNafareHT
BbICOKOIO AaBNieHns
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

=== Macno

@ CTyneHyatbivi perynarop
(koHTponnep)

@ [aTuvk gaBneHus

TexHuueckue
Xapakmepucmuku

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

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTauumu.

SCA B KoHpeHcaTop

Macno-
oTaenuTenb

]

e
| @ AKs 33
| SVA
M3 otgenvtens | FIA
xuakoctu/ !
ncnaputensa } ”@I}
e
il R 1
Lol
|
Lol
[ —
[
|
| |
=N
L7 1
|
D EKC 331!
|
@7
Danf o
e ore L
10-2012

MopLlHeBoW KOMNpeccop

[lnAa cTyneHyaToro perynMpoBaHua Npov3Boau-
TeNIbHOCTY KOMMpeccopa NPUMeHAETCA CTyneHya-
Tbii KOHTponnep EKC 331 @. EKC 331 npepcTas-
nAeT coboit UeTbIPEXCTYMNEHYATbI KOHTPOep C
yeTblpbMA penenHbiMK Bbixogamu. OH ocyLyecT-
BISIET HArpy3Ky 1 pasrpy3ky Komnpeccopos/
NOpPLLUHEN UKW 3NeKTpoABUraTensa Komnpeccopa
no curHany fatymkos fasneHuna AKS 33 @ nnn
AKS 32R, ycTaHOBMIEHHbIX Ha JINHMM BCaCbIBaHMA.
KoHTtponnep EKC 331 c HenTpanbHOWM 30HON MOXeT
perynupoBaTtb NPOV3BOAUTENBHOCTb CUCTEMBI C
YeTblPbMsA KOMMPECCOPaMmn OfiMHaKOBOW GUKCK-
POBaHHOI MOLLHOCTMN AKX C ABYMA KOMMNpeccopa-
MU Perynnpyemoin MOLWHOCTY (Kaxabl U3 KOTO-
PbIX MMEeT pa3rpy30UHbI KnanaH).

KoHTponnep mogenu EKC 331T cnocobeH npuHu-
MaTb CUMTHan oT AaTumka Temnepatypol PT 1000,
nprIMeHeHVe KOTOPOro MOXET MOHaaobuTbeaA Ana
paboTbl BCMOMOraTesibHbIX CUCTEM.

PerynupoBaHue ¢ HeTpanbHOWM 30HON
HeltpanbHas 3oHa (NZ) npeactaBnsieT coboii 30Hy
HeYyBCTBUTENIbHOCTMN BOSIN3M YCTaBKN perynmpy-
eMOro napameTpa, B Npefenax KoTopow Harpys-
Ka/pa3srpyska komnpeccopa He oCyLLeCTBAAETCA.

PerynupoBaHue Harpysku ocylecTBnseTca npu
BbIXOA€ V3MEePEHHOro KOHTPOIMPYEMOrO 3Haue-
HWA JaBNEHNA 3a Npefesibl HEUTPaNbHOW 30HbI (B
3alUTPUXOBaHHble 06NacTu «+ zone» 1 «— zone»)

lMpw BbIXOAE perynnpyeMoro napameTpa 3a npe-
[enbl 3aWTPUXOBaHHbIX obnacTe (0603HaueHbI
KaK «++ zone» n «-- zone») BKJIlOUeHMe/oTKIoYe-
HVe perynupytoLiero ycTponctaa 6ygeT nponcxo-
OnTb ropasgo bbicTpee.

bonee nogpobHasa nHdopmaLmsa NnpuBeaeHa B
PYKOBOZACTBE MO 3KCMyaTaLlum KOHTposiepa
EKC 331(T) komnannun JaHndocc.

++Zone

e

i

W~

-3oHa—

7//

Cap —=lm|— — N == NN =

[Latunk gaBneHus AKS 33

Hatuvk gaBneHusa AKS 32R

XnaoazeHmol Bce xnapareHTbl, BKNtovas R717 Bce xnapareHTbl, BKntovast R717
Pa6ouyuti duanasoH 0aesneHul [6ap] OT-1p034 OT-1p034

MakcumansHoe paboyee dasneHue PB [6ap] | 55 (B 3aBUCMMOCTM OT fnanasoHa) 60 (3aBUCUT OT AnanasoHa)
Pa6oyuti duanazoH memnepamyp [°C] OT1-40 po 85

JluanazoH komneHcuposaHHoU
memnepamypel [°C]

[na Hnskoro pasneHus: ot -30 o +40
[na Bbicokoro gaBnenus: ot 0 go +80

HomuHaneHeil 8bIx00HOU cueHan OT4 pno 20 MA

| OT 10 10 90% OT HaNpPsXKeHNUA NUTaHNA

[atunk gaBneHus AKS 3000

[atunk gaBneHus AKS 32

XnadazeHmel

Bce xnapareHTbl, BKNtoyas R717

Bce xnapareHTbl, BKtoyas R717

Pa6oyuti duanasoH 0asneHul [6ap]

O70 po 60 (B 3aBMCMMOCTU OT ANana3oHa)

Ot -1 po 39 (B 3aBMCMMOCTU OT AManasoHa)

MakcumaneHoe paboyee dasneHue PB [6ap]

100 (B 3aBMCMMOCTY OT Arana3oHa)

60 (B 3aBMCUMOCTY OT AnanasoHa)

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

OT1-40 po 85

JluanazoH komneHcuposaHHoU
memnepamypei [°C]

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

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

HomuHanbHbIl 8bIX0OHOU Cu2HA OT14 po 20 MA

oT1go5Bunmor0p010B
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Dacifold

PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

lpumep 2.1.2:

PezynuposaHue
npouzsodumesnbHocMu
KOMNpeccopa nymem nepenycka
20ps4e20 243a

=== [Tap00O6PA3HBIN XSTaJAreHT
BbICOKOIO AiaBieHnsA
Mnaoknn xnagareHT
BbICOKOTIO AaBNeHUNs
MapoobpasHbliii xnagareHT
HWU3KOrO JaBneHus
Mnoknin xnapareHT
HWU3KOrO JaBneHus

= Macno

@ 3anopHbI KnanaH

@ Perynatop
NpPOn3BOANTENIbHOCTN

@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[lOKyMeHTaLmu.

Danfoss
Tapp_0017
10-2012

SVA @]

FIA

SVA
® sva

Komnpeccop B koHaeHcaTop

—>

otaenuTenb

EVRAT+FA

Wcnaputenb

2
I M

SVA  TEA %% SVA

M3 pecnBepa
EVRAT+FA

Mepenyck ropayero rasa npuMeHATeCA AnA pe-
rynMpoBaHUA XONOJOMNPON3BOANTENBHOCTN KOM-
NpeccopoB NOCTOAHHON NPOU3BOAUTENIBHOCTY.
inAa perynnpoBaHuna pacxofa nepenyckaemoro
ropavero rasa 1cnonb3yeTca CepBOMNPUBOAHbIN
knanaH ICS @ c ynpaBneHuem ot NIOTHOTO Kna-
naHa CVC no gaBneHunto B IMHMM BCaCblBaHUA.
Knanan CVC npepcraBnseT cobo NUAOTHBIN Kna-

naH, ynpasnfembli NPOTMBOAABNEHNEM, KOTOPbIN
OTKpbIBaeT knanaH ICS 1 yBennumBaeT pacxof rops-
Yero rasa npu CHKEHNN AaBfIeHNA BCacbiBaHWA
HVXe 3aaHHON BennyuvHbl. bnarogapsa stomy aas-
NeHvie B IMHUN BCaCbIBaHNA KOMMpeccopa nogaep-
>KMBaETCA Ha MOCTOAHHOM YPOBHE, 1 XO/I080MpPOo-
N3BOANTENIbHOCTb KOMNPeccopa COOTBETCTBYET
daKTMyecKowm TENIOBOW HarpysKe Ha CUCTeMmy.

CepBONPUBOAHDIN KnanaH ¢ NUIOTHbIM ynpasneHvem ICS

Mamepuan Kopnyc knanaHa: Hu3KoTemnepaTtypHas cTanb
XnadazeHmol Bce obujenpuHATbIE XagareHTbl, BKAoYas R717 n R744
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go +120

MakcumanvHoe paboyee dasneHue [6ap} 52

lMpucoeduHumenvHebiti pasmep DN [mm] 0120 p0 150

MunotHbii knanaH CVC (LP)

XnadazeHmol

Bce obuienprHATbIE XNafareHTbl

Temnepamypa KoHmposupyemou cpedsl [°C]

O1-50 g0 120

MakcumanvHoe paboyee dasneHue [6ap}

Ha cTopoHe BbICOKOTO AaBneHus: 28
Ha cTopoHe Hu3Koro faeneHus: 17

Juana3zoH dasnerudi [6ap]

OT1-045p07

[ponyckHas cnocobHocme K, [m%/u4]

0.2

MunoTHbin kKnanad CVC (XP)

XnadazeHmol

Bce obuienpuHATbIE X1afareHTbl

Temnepamypa KoHmposupyemolu cpedsi [°C]

OT1-50 g0 120

MakcumansHoe paboyee dasneHue [6ap}

Ha cTopoHe BbicoKoro aasneHuns: 52
Ha cTopoHe HM3Koro faBnexus: 28

JuanazoH dasnexuti [6ap]

OT14 po 28

MponyckHas cnocobHocme K, [m3/4]

0.2

8
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 2.1.3:

PezaynuposaHue
npou3sgooumesnsHocMu
Komnpeccopa nymem u3meHeHus
yucna obopomos 8ana

=== [lapo06pPa3sHbIN XNagareHT
BbICOKOrO AaBNeHus
MapoobpasHbliii xnagareHT
HU3KOro JaBneHus

©) Mpeobpasosatesib 4acToTbl

@ KoHTponnep
@ Hatuunk gaBneHus

TexHuyeckue
Xapakmepucmuku

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

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTauumu.

D AKD 102

Danfoss
Tapp_0139
10-2012

W3 otgenutensa
xupkoctu/
ncnapuTens

W3 otpenutensa
xupkoctu/
ncnapuTens

PLC/OEM
KOHTposnnep

W3 otoenutens
xupkoctn/
ncnapuTens

PerynleOBaHme nponsBoaUTENTIbHOCTN C MOMOLLbIO
4YaCTOTHOro npeo6pasoBaTenﬂ paeT cnepgywoume
npenmylliecTsa:

JHeprocbepexeHne

YnyuLueHHOe perynmpoBaHme 1 6osee BbICOKoe
KauecTBO NPOAYKTOB

m  CHVXeHue ypOBHSA LWyma
m [lpoaneHuve cpoka cnyx6bl 06opynoBaHUA
m Yno6CTBO MOHTaXa
| npOCTOTa ncrnonb3oBaHus. ObecneyrBaeT
TOYHOE PerynmpoBaHne CUCTEMbI
Mpeobpasosatenb yactoTbl AKD 102 CI?I? ? C6 ’1232072?; g;aCTOTbI
[lnanasoH mowHOCTN Ot 1.1 KBT 8o 45 kBT Ot 1.1 kBT go 250 kBT [lo 1200 kBT
HanpsxeHne 200-240B 380-480 B 200-690 B

© Danfoss A/S (RC-MDP/MWA), 2014-10
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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

2.2

PerynnpoBaHune
TeMmnepaTypbl HarHeTaHuA
BNPbICKOM XNAKOro
XnagareHTa

lpumep 2.2.1:

Bnpeick xudko20 xsiadazeHma
npu noMouwu mepmopezysupyio-
Wje20 UHXEeKMOPHO20 K1anaHa

=== [Japo06pa3HbIN XnagareHT
BbICOKOTIO AiaBneHNs
Munpknin xnapgareHT
BbICOKOIO AaBneHunsA
MapoobpasHblIii xnagareHT
HW3KOro JaBfieHuA
Mnagknn xnagareHT
HW3KOro JaBfieHuA

== Macno

@ 3anopHbI KnanaH
@ ConeHounaHbIN KNanaH

@ Tepmoperynupytowmnin
VNHXEKTOPHbIV KnanaH

@ 3anopHbI KnanaH
® pene TemnepaTypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOIKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

M3roToBuTEN KOMNPECCOPOB OOLIYHO PEKOMEH-
JYIOT OrPaHNUYMBATL TEMMEPATYPY HarHeTaHWs
rasa Bo U3b6exaHue neperpesa v COKpalLeHna
CpoKa CNy>KObl 000py[0BaHNs, @ TAKXKe Pasnoxe-
HYA Macsla Npuv BbICOKMX TeMNepaTypax.

W3 grnarpammbl «p-h» (quarpamma «gasneHuve-
SHTanNbNVA») BUAHO, YTO TemMnepaTypa HarHeTaHmA
NOBbILLIAETCA NpK:

m pabote KomMnpeccopa B yCNIoBUAX OONbLIOrO
nepenaga fjaBneHus;

® BCACblBaHWN KOMMPECCOPOM CyLIECTBEHHO
neperpeToro napa;

m PEerynvpoBaHnn NPOU3BOAUTENIbHOCTY
KOMMpeccopa nyTem rnepenycka ropsyero rasa.

CyLecTBYeT HECKOJIbKO CMOCOBOB CHUPKEHNA TEM-
nepaTtypbl HarHeTaHuUA rasa. OguH 13 HKX 3aKIto-
yaeTcA B YCTaHOBKE B MOPLUHEBbIX KOMMpeccopax
OXJIaX[JaeMblX BOAOV rOSIOBOK LIUNTMHAPOB.
[Jpyroi cnocob cocTounT BO BNPbICKE XMAKOTO X/a-
JareHTa, B3ATOrO Ha BbIXOAe U3 KOHAEeHcaTopa 1
pecrBepa, B IMHWIO BCACbIBAHWS, MPOMEXYTOUHbIN
oxJiaauTesb v 60KOBOW NOPT BUHTOBOIO KOM-
npeccopa.

RT 1A
W3 otnenutens
xupkoctu/
ncnaputens

SVA

FIA

Bnpbick macna
Danfoss
Tapp_0018
10-2012

Komnpeccop

- M3 pecnBepa
@ EVRA+FA

B cnyuae npeBbiwieHNA 3HaYeHNA TemnepaTypbl
HarHeTaHuA, 3a4aHHOro pesie TemnepaTypbl

RT 107 ®, 370 pene Temnepatypbl NOAAET NUTaHNE
Ha coneHonAaHbIN KnanaH EVRA @, uepes KoTopbii
XKUAKUIA XNagareHT HauHeT NocTynaTtb B 60KOBOW
nopT BUHTOBOIO KOMMpeccopa.

Tepmoperynupyowmii MHXeKTOPHbIN KnanaH
TEAT ® perynupyeT pacxof BNpbiCKUBaeMOW
XKNAKOCTY B 3aBUCMMOCTM OT TemnepaTypbl
HarHeTaHusA, YTo NpefoTBpaLLaeT ee fanbHeNLWni
pocT.

Pene temnepatypbl RT

XnaoazeHmol Bce dTopcofepalme xnagareHTol n R717(@ammmak)
CmeneHb 3awumel Kopnyca IP 66/54
MakcumaneHas memnepamypa OT1 65 po 300
mepmob6annoHa [°C]
Temnepamypa okpyxaioweti cpedei [°C] O1-50 8070
JuanasoH pezynuposarus [°C] OT1-60 po 150
Augpgpeperyuan At [°C] Ot 1.0 go 25.0
TepmoperynupyioLLnin MHXEKTOPHbIN KnanaH TEAT
XnadazeHmol Bce ¢pTopcopepkaiyme xnagareHTbl 1 R717(ammuiak)

JuanasoH pezynuposarus [°C]

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

MakcumanvHoe paboyee dasnerue [6ap] 20

0O13.3 00274

HomuHansHas npousgodumesnsHocms ™ [kBm]

*YcnoBusa skcnnyataumu: Te= +5°C, Ap = 8 6ap, ATy, = 4°C

10
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 2.2.2:

Bnpebick xu0ko20 xnadazeHma
npu noMowu 371ekmponpusoo-
HO20 KnanaHa

=== [Japo06pPa3HbIi XNagareHT
BbICOKOTIO AlaBNeHNs
MKuakum xnagareHT
BbICOKOIO iaBneHnsA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA
Mupknin xnapgareHt
HW3KOro JaBJieHus

== \acno

@ 3anopHbI KnanaH

@ ConeHouaHbIN KnanaH

@ ONeKTPONPVBOAHDIN KnanaH
@ 3anopHbI KnanaH

@ KoHTponnep

@ [atunk Temnepatypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

M3 otpenutena

xuakoctun/
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 XNUAKOCTA
OCYLLEeCTBNAETCA C MOMOLLbIO 3N1IEeKTPOMNPUBOAHOrO
knanaHa ICM ®@. latumk Temnepatypbl AKS 21 ¢ ane-
MeHTOM PT 1000 ® namepsaet TemnepaTypy HarHe-
TaHWA 1 NepefaeT COOTBETCTBYIOLMIA CUrHanN B pe-
rynatop Temnepatypsbl (koHTponnep) EKC 361 ®.

KoHTponnep EKC 361 nocbinaet ynpasnsaoLwmia
curHan Ha npusog ICAD, KoTopbli perynupyet
CTeneHb OTKPbITUA INEKTPONPUBOAHOIO KnanaHa
ICM, orpaHunumBas 1 nogaepxrBas HeobXoanMyio
TemnepaTtypy HarHeTaHWUA rasa.

OneKTponpuBoAHbIN KnanaH ICM

Mamepuan Kopnyc: Hu3kotemnepatypHas ctanb

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

MakcumaneHoe paboyee oasneHue [6ap] 52

MpucoeduHumenvHeil pazmep DN [mm] OT20 po 80

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

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

Mpwueop ICAD

Temnepamypa okpyxatoweti cpedel [°C]

Ot -30 Ao 50 (Bo3ayx)

BxodHoli ynpagnsaiowuli cueHan

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

Bpems nonHoU nepeknadku npu MAakcumasibHou
3a0aHHoU ckopocmu

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

© Danfoss A/S (RC-MDP/MWA), 2014-10
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 2.2.3:

Bnpeick xudko20 xnadazeHma
npu nomMowu KOMnakmHou
KnanaHHoud cmanyuu ICF

== [1apO0O6PA3HDBIN XSTaJAreHT
BbICOKOIO AaBNeHNA
Munpknn xnapgareHt
BbICOKOIO AaBneHnA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuna
Mnoknin xnapareHt
HW3KOro JaBfieHnn

=== Macno

@ KnanaHHas ctaHuus ICF:

O

3anopHbIl KnanaH

Ounbtp

ConeHonpgHbI KnanaH
Mogaynb py4HOro oTKpbITUA
ONeKTPONPUBOAHbLIN KanaH
3anopHbI KnanaH

@ KoHTponnep
@ [aTtunk Temnepatypbl

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl NoOKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLumn.

W3 otoenutens
xupkoctn/
ncnapuTens

Danfoss
Tapp_0020
10-2012

Bnpbick macna

Komnpeccop

B macnootaenutenn

[lnA BNpblCKa »KNOKOro XflafareHTa KoMnaHua
JaHpocc moxeT NpeAnoXnTb O4eHb KOMMAKTHYIO
KnanaHHyo ctaHuuio ICF @. B ee kopnyce pa3me-
LaeTCA [0 WeCTN pas3fnyHbIX moayneii. PaboTtas
TaKuUM e 06pa3oM, Kak B npumepe 2.2.2, 3T0 pe-
LIeHMe OT/IMYAETCA KOMMAKTHOCTbIO 1 yRoOCTBOM

MOHTa><a.
KnanaHHasa ctaHuus ICF
Mamepuan Kopnyc: HuskotemnepatypHas ctanb
XnadazeHmsl Bce obuienpuHATbIe XagareHTbl, BKouas R717(ammunak) n R744(CO,)

Temnepamypa kKoHmposnupyemolu cpedsbi [°C]

OT1-60 10 120

MakcumanvHoe paboyee dasnerue [6ap]

MpucoeduHumenvHebit pasmep DN [Mm]

Ot 20 po 40

12
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23
Perynmposauue AaBJieHnA B
KapTepe KoMmnpeccopa

lpumep 2.3.1:
PezynuposaHue dasneHus 8
Kapmepe Komnpeccopa npu
nomowu knanados ICS u CVC

== [1lapOO6Pa3HDBIN XNafareHT

BbICOKOro faBneHunA

MapoobpasHbliii xfnagareHT

HN3KOro AaBneHus
== Macno

O Perynatop fasneHus
B KapTepe

@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl NoOKa3aHbl Ha cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B npouecce 3anycka Komnpeccopa unm nocne oT-
Talikn ncnapuTens Heo6xogMMo NpeasycMoTPeTb
perynvMpoBaHvie AaBNeHNs BCacbiBaHWA, MHaye
OHO MOXET OKa3aTbCA CIIMLWIKOM BONbLINM, YUTO
MOXET MPUBECTYU K MeperpysKe aneKTposBmrate-
nA Komnpeccopa.

Meperpyska MOXeT MPUBECTN K MOBPEXAEHNIO
3NeKTPOoABMraTens KoMnpeccopa.

Hwuxke ykasaHbl fjBa cnocoba pelueHuns 3Toi npo-

6nembl:

1. Pasrpyska komnpeccopa npu nycke. [Myck Kom-
npeccopa € HEMOJIHOM Harpy3KomM MOXHO OCY-
LeCTBUTb, UCMOJIb3YA Pa3NINYHble MeToAbl pe-
ryNnMpoBaHUA ero NPon3BOANTENbHOCTH, Ha-

nprimep, pasrpy»as YacTb MOPLUHEN B Cllyyae
MHOTOLIMHAPOBbIX MOPLUHEBbLIX KOMMPECCo-
POB UM Nepenyckas HeKOTOPYH YacTb BCachl-
BaeMOro napa B 06xof Komnpeccopa ¢ MOMOLLbo
30JIOTHVIKOBbIX KJlaMaHOB B CJ/lyYae BUHTOBbIX
KOMMPECCopoB v ap.

2. PerynupoBaHue LaBfIEHVA B KapTepe NopLuHe-
BbIX KOMMNPEeCcopoB. [laBneHvie BcacbiBaHUA
MOXHO MOAAEPKMBaTb Ha 33jaHHOM YPOBHE
nyTem YCTaHOBKM Ha JINHVN BCACbIBAHVIA YNpPaB-
NAeMOro NPOTVMBOAABNEHNEM PEryVpPYIOLLEro
KnanaHa. KnamnaH He OTKpoeTcs, NoKa AaB/eHne
B JIMHWW BCACbIBAHWA HE YMAZET HIXKe 334aHHOM
BESINYUHBI.

M3
ncnapuTens

Danfoss
Tapp_0021
10-2012

Komnpeccop B koHpeHcaTop

Macnootaenutens

[lna perynnpoBaHus faBneHnsa Npu nycke Kom-
npeccopa, nocsne OTTaky NCNapuTens 1 B Apyrmx
CJlyYasax BO3MOXHOTO NPEeBbILLEHUA AaBNeHA BCa-
CblBAHUA,B IMHMIO BCACbIBaHWA NpefyCcMaTprBa-
eTcA YCTaHOBKa CepBONpPUBOAHOro KnanaHa ICS ©
C MUOTHBIM yNpaBiaeHNeM 1 MAOTHOTO KilamnaHa
Tuna CVC, ynpaBnaemoro npoTnBoaBfieHNeM.

KnanaH ICS He oTKpoeTcs, noka AaBneHue Bca-
CbIBaHMA 3@ HUM He OMYCTUTCA HUXKe 3aJaHHON
nunoTHbIM KnanadHom CVC BennuuHbl. Takum 06-
|pa3om, nap BbICOKOTO AaBNEeHUsA B IMHWM BCACbl-
BaHWA NOCTeMNeHHO NOCTyMaeT B KapTep, obecne-
yMBan perynmpoBaHne NPon3BOANTENbHOCTU
Komnpeccopa.

CepsonprBogHbIf KnanaH ICS ¢ NAOTHbIM ynpasneHnem

Mamepuan Kopnyc: H13KoTemnepaTypHas cTanb

XnadazeHmol Bce obuienpuHATbIe XagareHTbl, BKoyas R717(ammuak) n R744(CO,)
Temnepamypa koHmposnupyemoti cpedwl [°C] | OT -60 fo +120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumeneHeil pazmep DN [mm] OT120 po 150

MpouszsodumenbHocms ™ [kBm]

Ot 11 fo 2440

* Yenosus skennyataunu: Te = -10°C, Ty = 30°C, Ap = 0.2 6ap, AT, = 8K

MunoTtHbI kKnanaH CVC (LP)

XnadazeHmel

Bce obLenpurHaTbie xnagareHTbl

Temnepamypa kKoHmposnupyemou cpedeoi [°C]

OT1-50p10 120

MakcumanvHoe paboyee dasnerue [6ap]

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

Juana3zoH dasnexuti [6ap]

Ot-045p007

lMponyckHas cnocobHocme K, [m?/u]

0.2

MunotHbIn knanaHd CVC (XP)

XnadazeHmol

Bce obLenpuHaTbie xnagareHTbl

Temnepamypa koHmposnupyemou cpedsi [°C]

OT-50p10120

MakcumansHoe paboyee dasneHue [6ap]

Ha cTtopoHe BbicoKkoro aaBnenusa: 52
Ha cTtopoHe Hu3Koro gasneHusa: 28

JuanasoH dasnexuti [6ap]

OT4 0028

lponyckHas cnocobHocme K, [m/u]

0.2
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24
MpepoTBpaweHne
o6paTHOro NoToKa
XnagareHTa

lpumep 2.4.1:
MpedomepauweHue 06pamHozo
nomoka xnaoazeHma

=== [1apO0O6PA3HDIN XSTaAArEHT
BbICOKOrO AaBNeHNs
Mapoobpa3Hbiit xnagareHT
HV3KOro faBfieHuns

=== Macno

(D 06patHo-3anopHbiIl KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce knanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMNOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

HenpemeHHbIM ycnioBrmem HopmasbHOW paboTbl
CUCTEMbI OXNAXKAEHNA ABNAETCA NPeAoTBPaLleHe
06paTHOro NOTOKa KOHAEHCMPOBAHHOTO Xnaja-
reHTa 13 KoHZeHcaTopa B MacnooTaenuTesnb v
Komnpeccop. B nopLuHeBbIx Komnpeccopax obpat-
HblIli NOTOK XJlaflareHTa MOXeT NPUBECTY K rnppa-
BIMYECKOMY yaapy. B BUHTOBbIX KOMMpeccopax
06paTHDIV MOTOK MOXET NMPUBECTM K BPALLEHWIO

BaJia B 06paTHY0 CTOPOHY 1 MOBPEXAEHNIO NOJ-
WMMHYKOB KOMMNpeccopa.

Takxe Heob6XoAVMO NpPeAoTBPaLLATb MUFPaLIMIo
XnafareHTa B MaCJIOOTAENUTENDb 1 ianee B KOM-
npeccop BO Bpems ero ocTaHoBa. [1nsa npefoTepa-
LeHnA 0bpaTHOro NOTOKa XNlafjareHTa Ha Bbixofe
13 MacnooTaeNMTeNA crefyet NpefycMoTpeTb
yCTaHOBKY 06paTHOro KnarnaHa.

Komnpeccop

B koHpeHcaTop

N3
ncnapurens

Danfoss
Tapp_0023_02
10-2012

Macno-
oTaenuTens

EVRAT+FA

O6paTtHo-3anopHbIi KnanaH SCA @ Bo Bpems
paboTbl CMCTEMBI OXNTaXKAEHUA GYHKLMOHMPYET
KaK 06paTHbIV KNamnaH, U TakxKe MOXET UCMONb30-
BaTbCs B KaUeCTBe 3aMopHOro KfanaHa v nepe-
KPbIBATb JIMHNIO HAarHeTaHNA NPV TEXHNYECKOM
06CNyXMBaHNM CUCTEMBI. DTOT KOMOVHUPOBAHHDIN
06paTHO-3aMopHbIl KnanaH 6onee ygobeH npu
MOHTae 1 UMEET MeHbLUee rmpaBanyeckoe corn-
POTMBREHVE MO CPAaBHEHNIO C BAPUAHTOM YCTaHOB-
KW CTaHAAPTHbIX 3aMOPHOro 1 06paTHOro Knana-
HOB MO OTAENbHOCTU.

KpuTtepun Bbibopa 06paTHO-3aMopHOro KnanaHa:

1. KnanaH cnegyet BbibupaTh NCXoAA 13 Npowns-
BOAWTENbHOCTU CUCTEMDI, @ HE U3 AUuaMeTpa
Tpybonposopaa.

2. Heob6xoavMo yumTbiBaTb YCNOBWS SKCMyaTaLmm
KaK NpuY HOMWHANbHOW, TaK 1 MPY 1 YaCTUYHOM
TennoBoW Harpyske Ha cnctemy. CKOpocTb no-
TOKa NPV HOMUHANBbHOW HAarpy3Ke AO/MKHA ObITh
6/1M3Ka K peKOMeHyeMblM 3HaUeHWsAM B TO
BpeMmA Kak Npw YaCTUYHOW Harpy3Ke OHa [OJX-
Ha 6bITb BbllLEe MUHMMAJIbHOTO PEKOMeHye-
MOFO 3HaueHus.

Bonee nonpo6Has nHdopmalms no BbIbopy Kna-
MaHOB NpVBEAEHa B KaTasiore Ha u3genue.

O6paTHO-3anopHbI KnanaH SCA

Mamepuan Kopnyc:  cneumanbHas XonogHOCTONKasA CTanb, aTTeCTOBaHHasA 41 paboTbl
Npu HA3KKX TemnepaTtypax
LTok: NoNVMpoBaHHaA HepXKaBeloLas CTab
XnadazeHmol Bce obuienpurHATbIE XNagareHTbl, BKAoyas R717.

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

Omkpeolearowuli nepenad dasneHus [6ap]

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

MakcumanvHoe paboyee dasnerue [6ap] 52

MpucoeduHumenvHbit pazmep DN [Mm] Ot 15p0125

14
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25
BbiBOADI

PerynupoBaHue

MpumeHeHne

MpenmywecrBa

HepocTtatkn

Perymnposam/le npon3BoanNTEeNIbHOCTU KOMMpeccopa

CTyneHvaTtoe perynnposa-
HMe NPOVN3BOAUTENIBHOCTYN
Komnpeccopa npv NOMoLL
KoHTponnepa EKC 331 n gat-
ynka gasneHus AKS 32/33.

MpumeHaeTca ana MHoroum-
JINHAPOBbIX KOMMPECCOPOB,
BVHTOBbIX KOMMPECCOPOB

C HECKOJTbKVMM BCACbIBato-
MMM MOPTAMU N CUCTEM C
HECKONbKMMW NapannesibHoO
paboTaLwmmn KOMNpPecco-
pamu.

MpocToii cnocob perynnpo-
BaHuA.

OddeKTMBHOCTb MPK MOSHOW
M YaCTUYHOW Harpyske npu-
MepHO OMHAKOBa.

He obecneunBaetca
NNaBHOCTb PErynMpoBaHms,
0CO6EHHO NpY HebOoMbLOM
KOSIMyecTBe CTyrneHen
perynupoBanua. Hannune
KonebaHu aaBneHns
BCaCbIBaHUA.

PerynupoBaHue npown3Bo-
AUTENbHOCTU KOMMpeccopa
riepenyckom ropayero rasa
npv nomoLuy knanaHos ICS
n CVC.

an/IMeHﬂeTCﬂ AnAa komnpec-
CcopoB C NOCTOAHHON npowus-
BOAUTENbHOCTbIO.

HenpepbiBHOe perynnposa-
HU1e NPON3BOANUTENIBHOCTM B
COOTBETCTBUN C PpaKTNYeCKom
TENNOBOWN Harpy3Kom Ha cnc-
Temy. lopsAumii ras cnoco6-
CTBYeT BO3BpaTy Macna u3
ncnapuTensa B KOMNpeccop.

Hu3kan spdekTnBHOCTL
KoMmnpeccopa B yC/I0BUAX
YaCTUYHOWM HarpysKku.
Bbicokoe sHepronotpebne-
Hue.

PerynupoBaHune
NPOV3BOANTENbHOCTN
KoMrpeccopa nyTem
MN3MeHeHUs yncna o6opoToB.

MNMpumeHsaeTca ana Bcex
KOMMPEeCcCcopoB, CMOCO6HbIX
paboTaTb Ha MOHUMXEHHbIX
obopoTax.

Hun3Kni nyckoBowm TOK.
SHeprocbepexeHue.
HuzKkni ypoBeHb wyma.
BonbLuoii CPOK Cy6bl.
MpocToTa MOHTaXa.

Komnpeccop ponxeH 6biTb
NPUroAeH AN aKcnayataumm
Ha MOHVIXXEHHbIX 060pOTax.

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

MpumeHaeTca ana cuctem, B
KOTOPbIX CyllecTByeT
BEPOATHOCTb NMpeBblleHnA
TemnepaTypbl HarHeTaHUA.

MpocToi 1 3$pPeKTNBHDbIN
Cnocob perynnpoBaHus.

BripbIck XMAKoro xnagareHTa
MOXET NMPUBECTU K MOBPEX-
[eHnto Komnpeccopa. [JaHHbIi
cnoco6 meHee 3¢ peKTrBEH
Mo CpaBHEHMIO C NPUMeHe-
HVIEM NPOMEXKYTOUYHOTO
oxnaguTens.

OneKTPOHHasA cuctema
BMPbICKa XKMAKOTO XNlafareHTa
NpVv NOMOLYM KOHTposiepa
EKC 361 n knanaHa ICM.

DneKTPOHHaA cucTema
BMPbICKA XKMAKOTO XNlafareHTa
npvi NOMOLLY KOHTpOsnepa
EKC 361 n knanaHHoMn
cTaHuuwm ICF.

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

YHUBepCanbHbI 1 KOMMAKT-

HbI1 CNOCO6 perynMpoBaHus.
BO3MOXHbI AVCTAHLMOHHBIA
KOHTPOSb U perynmpoBaHue.

He nprmeHnm gna roptoumx
XNafareHToB. BnpbicK Xna-
KOro xflafareHTa MoXeT npu-
BECTM K NOBPEXAEHNIO KOM-
npeccopa. [JaHHbIN cnocob
MeHee 3pdeKTVBEH No cpaBs-
HeHMIO C NPYIMeHeHneM Npo-
Me>XXyTOUHOTrO OXJIaguTensa.

PerynupoBaHue faBneHun

A B KapTepe Komnpeccopa

PerynupoBaHuve naBneHums B
KapTepe Komnpeccopa npu
nomoLuu knanaHos ICS n CVC.

PerynupoBaHuve gaBneHus B
KapTepe Komnpeccopa npu
nomowy knanaHos ICS n CVP.

5

MpumeHsaeTca ana nopLuHe-
BbIX KOMMPECCOPOB, B OCHOB-
HOM, B CUCTEMaX OXJTaxAeHNA
Marnow 1 cpefHen Npon3Bo-
OUTENbHOCTU.

MpoCTO 1 HaAEXHbI CNOCco6
perynupoBaHus.
SddeKTMBHBIN CNocod
3aLLMTbI NMOPLLIHEBbIX
KOMMpPeccopoB npu nycke

1 nocsne oTTankmn ropaymm
rasom.

Hanuuyne noctosiHHOro
nafieHva 4aBNeHuns B IMHAN
BCaCbIBaHUA.

MpepoTBpaleHne o6paTHOro NOTOKA X/1afareHTa

MpepoTBpalyeHne
obpaTHOro nNoToka
XnajareHTa npy nomowu
knanaHa SCA.

MpumeHaeTca ana Bcex
XonogunbHbIX yCTaHOBOK.

TexHnuYecKkm NpocToli cnocob
perynupoBaHusa. [pocToTa n
yAO6CTBO MOHTaXa.

Hwu3koe ruapaennyeckoe
COMpOTUBNEHNE.

Hannyne noctosHHOro
nageHnA gaBneHnA B 1INHUN
HarHeTaHusa.
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PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

2.6 TexHuyeckoe onucaHue / Pykoeodcmao WHcmpykyuu
CnpaBoyHas JOKYyMeHTauns Tun [loKymMeHT Tun [loKymeHT Tun [okymeHT Tvn [lokymeHT
AKD 102 |PDR1.B ICF PDFT1.A AKD 102 MG11L ICF PLFTO.C
Cnpasoyras 0okymeHmayus AKS21 | RKOYG Ic™ PD.HTO.B AKS 21 RIT4D ICM20-65 | PLHTO.A
8 A/ asUMHOM NOpAOKe AKS33 | RD5GH ICS PD.HS2.A AKS 32R PL.SBO.A ICM 100-150 | PLHTO.B
yKkasada Ha cmp. 146
cve PD.HNO.A REG PDKM1.A AKS 33 PI.SBO.A ICS25-65 | PLHSO.A
cvpP PD.HNO.A SCA PDFL1.A CVC-XP PLLHNO.A ICS 100-150 | PLHS0.B
EKC331 |RSSAG SVA PD.KD1.A CVC-LP PLHNO.M REG PLKM1.A
EKC361 |RSSAE TEAT PD.AUO.A cvpP PL.HNO.C SCA PLFLT.A
EVRA(T) | PD.BMO.B EKC 331 RISBE SVA PIKD1.A
EKC 361 RISBF TEAT PLAUO.A
EVRA(T) PI.BNO.L

[inA 3arpysku nocnefHen Bepcum JOKyMeHTaLumn nocetmte Be6-cainT komnaHum Danfoss.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

3. PerynupoBaHune
paboTbl KOHAEeHcaTopoB

3.1
KoHpeHcaTopbl € BO3AYLWHbIM
oxnaxpeHmem

B aKcnyaTaLMOHHbIX YCNTOBUSX, XapaKTepu3yio-
Wmxca 6onbwMmn KonebaHnaMN TemnepaTypbl
OKpy»atoLLen cpeabl U/unm TenaoBOM HarpysKku,
HeobXxo4MMO NpeaycMaTprBaTh PErynnpoBaHme
[aBneHna KOHAeHcaumm Ana npefoTepaLleHus
CJINLLIKOM CUSIbHOTO €ro NoHmkeHus. Clnwkom
HU3KOe faBfieHVie KOHAEeHCALUN NPYBOANT K He-
[OCTaTOYHOMY Nnepenagy AaBneHUa Ha pacwmpu-
TeJIbHOM YCTPOWCTBE, 1, KaK CeAcTBUe, K Hefjo-
CTaTOYHO Nofaue xnajareHTa B CNapuTenb.
CnepoBatenibHO, pPerynupoBaHvie Nponu3Boan-
TeSIbHOCTN KOHAEHCaTopa B OCHOBHOM MpPUMeHs-
eTcA B 30HAX C YMEPEHHbIM KJTIMMATOM 11 B MEHb-
el cTeneHun B Cy6TPONMKax 1 TPOnmuKax.

OcHoBHas ngesa PErynpoBaHnA 3aK/1t04aeTCA B
perynnposaHnA Npon3BoanTeSIbHOCTU KOHAEH-

caTopa npuv HU3KOM TeMnepaType OKpyKatoLLen
cpefbl ANA Noafep)KaHnA AaBNeHNA KOHeHca-
LK Bbllle MHUMaNbHO JOMNYCTUMOTO YPOBHS.

PerynupoBaHune Npon3BoanTENbHOCTY KOHAEHCa-
LMK ocyLiecTBnAeTCA Nbo NyTem perynnpoBaHua
pacxopa LMpPKYIMpyHoLLero Yepes KOHAeHcaTop
BO3/yXa UMK Ox/axaatoLueii Boabl, M16o 3a cyet
yMeHblueHUA 3PPeKTUBHON MoLLaAn MOBEPXHO-
CTU TennoobmeHa.

B KoHAEeHcaTopax pasnnyHbIX TUNOB MPUMEHAIOT-
Csl pa3fiMyHble cnocobbl perynmposaHus. Camu
KOHAEHCATOPbl NoApPa3AeNaTCaA Ha:

3.1 KoHaeHcaTopbl C BO3AYLLHbIM OX/1aXKAeHNeM
3.2 VicnapuTtenbHble KOHAEHCATOPbI

3.3 KoHgeHcaTopbl € BOAAHBIM OXNaXaeHnem

KoHAeHcaTop ¢ BO3AYyLUHbIM OXJTaXKAeHMEM npea-
CTaBfAeT cCo60M TENNOOOMEHHNK, COCTOALMI U3
opebpeHHbIX TPy6. OH MOXET ObITb FOPV30HTaNb-
HbIM, BEPTVKaNbHbIM 1 V-06pa3Hoi Gopmbi.
OKpy»KatoLmin BO3AyX NPOAYBaeTcsA Yepes Tenso-
OOMEHHUK NP MOMOLLN OCEBbIX WU LIEHTPOOEX-
HbIX BEHTUJIATOPOB.

KoHpeHcaTopbl € BO3AYLIHbIM OXNlaXKAEHNEM MPU-
MEHSIIOTCA B NMPOMbILLIEHHbIX CUCTEMAX OXJIaXKae-
HVISl, SKCTYaTMPYEMbIX B YC/IOBMSIX BbICOKOW
BIAXXHOCTM BO3AyXa. 1A perynuposaHms aaene-
HVA KOHOEHCALUM B KOHAEHCATopax C BO3AYLWHbIM
OX/IaXKAEHNEM MOTYT NMPUMEHATLCA NPYBEAEHHDIE
HUXKe cnocobbl.

3.1.1 - CmyneH4amoe pe2ysiuposaHue

MepBbill cnocob perynupoBaHna 3aKnoyaeTcsa B
MCMonb30BaHNM HeOBXOAMMOro KonmnyecTsa pene
dasnenusa Tuna RT 5 komnannn JaHdocc, HacTpo-
€HHbIX Ha pa3finyHble 3HaYeHNA AaBNEHWA BKIIO-
YEeHNA 1 OTKIIIOYEHNA BEHTUIATOPOB.

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

3a[laHHbIM KOJIMYECTBOM KOHTAKTOB, COOTBET-
CTBYIOLLMM KONMYecTBy BeHTUNATOPoB. OaHaKo
JaHHas cuctema cpabaTtbiBana CJIMWLKOM ObICTPO
1 ANA 3aePXKKN BKIOUEHUS 1 OTKIIIOUYEHNS BEH-
TUNATOPOB HEOOXOAMMO 6bIfI0 UCMOMb30BaTb
Tanimepbl.

TpeTunin cnocob perynmpoBaHnsa 3aKoYaeTcsa B
MCMOb30BaHNN COBPEMEHHOIO CTYNeHYaToro
KoHTponnepa EKC 331 komnanun JaHdocc.

3.1.2 - Pe2ynuposaHue ckopocmu 8pawjeHus
8eHMUIAMOopo8

TOT cnocob perynMpoBaHUA NPon3BOANTENb-
HOCTM KOHAEHCaTopa B OCHOBHOM MCMOJb3yeTcsa
B Cllyyae Heob6XoAVMOCTY YMEHbLUEHWS YPOBHSA
LUYMa BEHTUNATOPOB.

[ina peanunsauum faHHoro cnocoba MoxeT ObiTb
1Cnosib30BaH Npeobpasosatesib YacToTbl AKD
KomnaHun JaHdocc.

3.1.3 - PezynuposaHue niowjaou menaoobmeHa
[na perynupoBaHua nnowaam tTennoobmeHa
Heobxoaum pecusep. O6bemM pecriBepa AOMKEH
ObITb JOCTAaTOYHbIM [J1A KOMMEHcaLuy KonebaHuin
no obbemy xslafareHTa B KOHAeHcaTope.

PerynupoBaHue nnowaau TennoobmeHa

OCYLLEeCTBAETCA ABYMA ClefyloWmumm cnocobamu:

1. MNpwn nomoLm ocHOBHbIX KnanaHos ICS nnn PM
C NMUIOTHbBIM KNlanaHOM MOCTOAHHOTO AaBfieHNA
CVP(HP), ycTaHOBIEHHbIX Ha MIMHWW FrOPAYEro
rasa Ha Bxofe B KoHfeHcaTop u knanaHa ICV ¢
NUIOTHLIM KNanaHoM nepenaga AaBneHuns
CVPP(HP), yctaHoBREeHHoro Ha Tpybonposoae
Mexay NMHVEN ropAaYero rasa n pecrBepom.
[na npegoTBpaLLeHna MUrpaLumn XUAKOro
XnajareHTa U3 pecusepa B KOHAeHcaTop, B
TpybonpoBoae Mexay HUMY YCTaHaBNBaETCS
ob6paTHbI KnanaH NRVA.

2. Mpu nomowm ocHoBHoro Knanaxa ICS ¢ nunot-
HbIM KNlanaHoM noctosiHHoro aaeneHus CVP(HP),
YCTaHOBEHHbIX B TPy6ONPOBOAE, COeANHAIOLLEM
KOHAEHCATop 1 pecrBep, 1 MPU NOMOLLM Kflana-
Ha ICS ¢ NMNOTHBIM KNanaHoOM nepenaga gas-
nenuna CVPP(HP), yctaHOBREHHBIX B Tpy60npo-
BOJle MeXAy NIMHMEN ropAaYero rasa n pecuse-
pOM. OTOT Cnocob perynmpoBaHmns, B OCHOBHOM,
1Cosb3yeTcA B KOMMEPYECKMX XONOAUITbHbIX
yCTaHOBKaXx.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 3.1.1:

CmyneH4amoe pezynupogaHue
npou3zgooumeseHOCMU KOH-
OdeHcamopa ¢ 8030yWHbIM OX-
naxoeHuUeM nymem 8K/II04YeHUs
U OMKJII0YeHUsA 8eHMUIAMOpPO8
npu nomMowu cmyneH4amozo
koHmponnepa EKC 331

== [1apO0O6PA3HBIN XSTaJAreHT
BbICOKOIO AaBleHnsA
Muoknn xnagareHT
BbICOKOIO AAaBfieHMsA

@ CTyneHyaTbIln KOHTpONNep
@ [atunk naBneHus
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
Cxembl He JOIKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

a
|
|
|
@ AKS 33 @

<

M3

JINHUN HarHeTaHnA @ SVA

@ svA

LLG

Pecusep

Danfoss
Tapp_0031_02
10-2012

SNV

SVA K pacwuputensHomy

YCTPOWCTBY

EKC 331 @ npepcTtaBnseT coboii YeTbipexcTyneH-
YaTbli KOHTPOJINEP, UMEIOLWNIA O YETbIPEX pene-
HbIX BbIxof0B. OH OCyLLEeCTBAAET NepeKsyeHre
peXnMoB paboTbl BEHTUATOPOB MO CUrHanam AaB-
NIeHUs KOHAEeHcaLUumn oT Aatunka gasnenua AKS 33
@ nnu AKS 32R. TNprHUMN perynmpoBaHna ¢ Helt-
TpanbHo 30HOI KoHTponnepa EKC 331 @ obe-
CrneymBaeT perynMpoBaHme Npon3BoanNTeNbHO-
CTV NO KOHZEHCAUMK C NoOAAEPKaHEM [aBeHna
KOHAEHCaUMM Bbllle MAHUMANbHO JOMNYCTMOrO
3HaueHus.

MoppobHas nHdopmaLusa No perynnpoBaHmio C
HenTPanbHOWM 30HOM NpuBefeHa B nogpasaene 2.1.

O6BoaHON TPyHONPOBOL, Ha KOTOPOW YCTaHOBIEH
3anopHbin KnanaH SVA ® cny»kut ansa ypaBHuBa-
HWA AaB/IEHUN B peCcrBepe U Ha BXOAE B KOHAEH-
caTop AnA obecrneyeHya OTBOAA XKULKOTO Xaaa-
reHTa 13 KOHJieHcaTopa B pecBep.

B HeKoTOpbIX X0NOAMbHbIX YCTAaHOBKaX UCMOSb-
3yeTcA KoHTponnep EKC 331T. JaHHbI KOHTpON-
nep MoXeT nonyyaTb ynpasaaoLWnii CMrHan ot
fdaTtymka Temnepatypbl Tuna PT 1000, Hanpumep,
AKS 21. aTumk TemnepaTypbl 06bIUHO yCTaHaB-
NNBAETCA Ha BbIXOJe 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, MOCKOJbKy
TemnepaTypa Ha BbIXofe 13 KOHAeHcaTopa MoXeT
He COBCEM TOYHO OTpaxaTb GpaKkTnyeckoe faBrne-
HMe KOHAEeHCcauumn BBUIY nepeoxnaKaeHuns »Kuna-
KOCTW VAN HAaNMYNA B XONOAUNbHON CUCTEME He-
KOHJEHC/pYyeMbIX ra3oB. BKntoueHve BeHTUNATO-
OB B YCNOBUAX HEAOCTaTOYHOIO NepeoxnaKaeH A
XnajareHTa MOXeT CONPOBOXAATbCA PE3KNM
BCKMMNaHMEeM xnagareHTa.

Datunk gaBnexmsa AKS 33

[atunk gaBneHus AKS 32R

XnadazeHmel

Bce xnapareHTbl, BKNtovasa R717

Bce xnapareHTbl, BKntoyas R717

Paboyuti duanazoH dasnerut [6ap] OT-1p034

Ot-1p034

MakcumaneHoe paboyee 0asneHue PB [6ap]

55 (3aBUCKT OT AnanasoHa)

60 (3aBMCKT OT AnanasoHa)

Pabouuti duanazoH memnepamyp [°C] -40 to 85

JluanazoH KomneHcuposaHHoU [na Huskoro gaBneHua: ot —-30 go +40

memnepamypebi [°C] [Ins Bbicokoro aasneHus: ot 0 go +80

HomuHanbHbIl 8bIX00HOU CU2HA OT14 o 20 MA | Ot 10 0 90% OT HanpsXXeHNA NUTaHNA

[Hatumk pasneHua AKS 3000

Hatuuk nasneHua AKS 32

XnadazeHmol

Bce xnapareHTbl, BKntoyasa R717

Bce xnapareHTbl, BKntoyasa R717

Pab6oyuti ouanazoH 0asneHuli [6ap]

OT 0 go 60 (3aBMCUT OT AranasoHa)

OT -1 no 39 (3aBUCKT OT AnanasoHa)

MakcumaneHoe paboyee 0asnerue PB [6ap]

100 (3aBMCUT OT Arana3oHa)

60 (3aBUCKT OT fnanasoHa)

Paboyuti ouanazoH memnepamyp [°C] OT1-40 po 80

OT1-40 po 85

JluanazoH komneHcuposaHHol
memnepamypel [°C]

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

[ins Hyu3koro gaeneHus: ot -30 go +40
[ins Bbicokoro aaBneHus: ot 0 Jo +80

HomuHanbHeil 8b1x00HOU cu2Han

OT14 po 20 MA

orTpo5Bumor0po10B

18
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lpumep 3.1.2:

PezynuposaHue ckopocmu
8pawjeHus 8eHMUIAMOopPo8
KOHOeHcamopo8 ¢ 8030y WHbIM
oxX/1aXK0eHuem

== [TapO0O6PaA3HBIN XN1afareHT
BbICOKOTO aBneHuns
Mnpknin xnagareHT
BbICOKOIO JaBieHnsA

@ MpeobpasoBaTenb YacToThl
@ HaTtunk gaBneHusa

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl NoKasaHbl Ha CXemax.
CXeMbl He [JOMKHbI UCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
OKYMEeHTaLmm.

M3 nnHnn » I I A |
HarHeTaHNs T Fr
Pecusep
Danfoss <TEp SNV K pacwmputensHomy
Tapp_0141_02 SVA yCcTponcTey
10-2012
PerJ'IVIpOBaHVIe npon3BoanUTENIbHOCTM C MOMOLLbIO
YacToTHOro NpeobpasoBaTens faeT cneayLne
npenmmyLiecTsa:
m DHeprocbepexeHune
| ynquueHHoe perynmpoBaHme n 6onee BblCOKOE
KayecTBO NpoayKToB
B CHUXeHve ypoBHA WymMa
m [MpoaneHue cpoka cny6bl 06opyaoBaHNaA
m Y7o6CTBO MOHTaXa
m [pocToTta ncnonb3oBaHus. ObecneyriBaet
TOYHOE perynmpoBaHme CUCTembl
Mpeo6pasoBaTtenb 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
HanpsxeHue 200-2408B 380-480B 200-690 B
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 3.1.3:
Pe2ynuposa+ue npou3s8o0u-
meJsibHoCMu KOHOeHCamopos
C 8030YWHbIM OX/1aX0eHuem
nymem usmMeHeHus niow,aou
nosepxHocmu mensi0o6meHa

=== [1apO0O6PA3HDBIN XSTafAreHT
BbICOKOrO fiaBfieHnA
Munpkun xnagareHT
BbICOKOIO fiaBfieHMA

® Perynatop paBnexuna
@) 3anopHbIi KnanaH
® O6paTHbIN KnanaH
@ 3anopHbI KNanaH
® 3anopHbIi KnanaH

® OnddepeHumanbHbIn
perynstop faBneHus

@ 3anopHbI KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOIKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

SCA

NnHmnA
BCacCbIBaHUA

Komnpeccop

Danfoss
Tapp_0148_02
10-2012

KoHnaeHcaTop

@ svA
5

® NRVA

Pecusep

SVA

SNV

K pacwwmputensHomy

K macnooxnagurenio ycrponcrey

[JaHHbIN cnocob perynuposaHusa obecrneyviBaet
noafepKaHve AaBeHNA B pecrBepe Ha AoCTa-
TOUYHO BbICOKOM YPOBHE MPU HU3KKX Temrnepary-
pax oKpy»KaloLiero Bo3ayxa.

CepBonpuBogHbIi KnanaH ICS @ oTKpbiBaeTcA
NPV JOCTUXEHMIN 3HAUYEHWA JABNEHUA HarHETaHNA,
3afaHHOro NUNOTHbIM KnanaHom CVP.

KnanaH ICS @ 3akpblBaeTca Npu nageHnumn aasne-
HUA HWXKE 3alaHHOrO NMUIOTHBIM KnanaHom CVP
3HavyeHus.

CepBonpusogHbIi KnanaH ICS ® ¢ nunoTHbIM
KnanaHoM NoCTOAHHOrO nepenaga AaBneHus

CVPP nopfepxrBaeT Heo6xoMMOe aBNiEHMNE B
pecusepe. Bmecto guddepeHumanbHoro pery-
naTtopa AasneHna ® moxeT 6bITb UCNONb30BaH
nepenyckHow knanaH OFV.

O6patHbin knanaH NRVA @ obecneyrBaeT noBbi-
LIeHHOe JjaB/ieHne B KOHJIeHCaTope, 3aiepXKrBas
B HEM XWAKUIA XxnagareHT. [inqa atoro Tpebyetcs
pecuBep AOCTaTOUYHO 60MbLLOrO 06bema. TakKe
obpatHbIi knanaH NRVA npepoTepaliyaet murpa-
LIMI0 XKMAKOCTY N3 pecnBepa B KOHAEHcaTop, Koraa
nocnefHuin ctaHoBUTCA 6onee XONoAHbIM B Nepu-
ol NPOCTOA KOMMpeccopa.

CepBONPYBOAHDIN KNanaH ¢ NUAOTHbIM yripasneHvem ICS

Mamepuan Kopnyc: Hu3KoTemnepatypHas cTanb

XnadazeHmol Bce obuienpuHATbIe XnagareHTbl, BKouas R717(ammuak) n R744(CO,)
Temnepamypa kKoHmposnupyemou cpedel [°C] | OT-60 go 120

MakcumanvHoe paboyee dasnerue [6ap] 52

lpucoeduHumensHoil pasmep DN [mm] OT20 po 150

HomuHaneHas npouzgodumenbHocms™ [kBm]

Ha nuHum BcacbiBaHus: ot 20 o 3950
Ha nuHmm XngKocTun BbICOKOro fasnexus: ot 179 go 37,000

* Yenosua skcnnyatauum: R717, Tiq=30°C, Pyiscn=12 6ap, AP=0.2 6ap, Tqiscv =80°C, Te=-10°C

MunoTHbIN KnanaH nepenaga aasnexdna CVPP

XnadazeHmol Bce obuienpurHATbIE Heroptoure XnagareHTbl, BKitovasa R717(ammuiak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT =50 go 120
MakcumanvsHoe paboyee dasnerue [6ap] CVPP (LP): 17

CVPP (HP): po 40

JuanasoH pezynuposarus [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 no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

TexHu4yeckue
Xapakmepucmuku
(npodonxeHue)

MNoTHbLIN KNanaH nocTtosiHHoro gaenenua CVP

XnadazeHmol

Bce obwenpuHaATbie XagareHTbl, BKoyas R717(ammunak) n R744(C0O,)

Temnepamypa koHmponupyemoli cpedsi [°C]

-50t0 120

MakcumanvHoe paboyee dasneHue [6ap]

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

Pa6oyuti duanasoH 0asneHuli [6ap]

CVP (LP): oT -0.66 no 7
CVP (HP): 01-0.66 g0 28
CVP (XP): ot 25 10 52

MponyckHas cnocobHocme K, [m/u]

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

MepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnadazeHmeol Bce obuienpuHATbIE Heroptoure xnagareHTbl, BKovas R717(ammuak)
Temnepamypa koHmponupyemoli cpeds! [°C] | OT =50 o 150

MakcumanvHoe paboyee dasneHue [6ap] 40

pucoeduHumenoHoiti pasmep DN [mm] 20/25

Omkpeolsatowuti nepenad dasneHus [6ap] OT2p08

© Danfoss A/S (RC-MDP/MWA), 2014-10
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

3.2 McnapuTenbHblii KOHAEHCATOP NPeACTaBNAeT CO-  MOMagaHreM B 30HY TeroobMeHa B MOKPOBO3-
UcnaputenbHbie 6011 KOHAEHCALMOHHbI annapaT, OXaXX4aeMmblii AYLHOM NOTOKe. DTO NO3BOJIAET CYLEeCTBEHHO
KOHZeHcaTopbl OKpY»aloLLVIM BO3AYXOM B COYETaHNMN C OPOLUEHN-  YMEHbLUUTb OTIOXKEHUE HAaKUMKW Ha 3MeeBMKe
€M BOfioW, pacrbinsemort GOpCyHKaMm 1 3a cHeT OCHOBHOTO TEMI000MEHHMKA.
OTOOMHNKOB B HanpaBieHWM, MPOTUBOMONOXKHOM
HanpaBneHnio MPUHYANTENTbHO NoAaBaeMoro no- 1o cpaBHEHMIO C 06bIYHbIMY KOHAAEHCaTOpamu C
TOKa Bo3ayxa. Kannum Bofbl cnapAwTca, oTaaBad  BOAAHbIM OXNaXAeHreM, 419 KOHAEeHCaTopoB
BOCMPVHMMaeMOe OT X/lafareHTa Tenao BO3AyXxy, JaHHOro Tvna TpebyeTcs 3HaUUTENIbHO MEHbLLNIA
YTO CyLLeCTBEHHO YBENIMUMBAET NPON3BOANTENb-  PACXOA BOAbl. PerynmpoBaHue nponssogmTenb-
HOCTb KOHZEeHcaTopa. HOCTU MCNAPUTENbHOIO KOHAEHCaTopa OCyLLeCT-
BRAETCA NM6O NPYIMEHEHNEM ABYXCKOPOCTHOMO
CoBpeMeHHble UcnapuTesibHble KOHAEHCATOPbI BEHTUNATOPA, MO0 METOAOM V3MEHEHNA CKOPOC-
VIMEIOT CTaSIbHOW WM NNACTUKOBBIN KOXKYX C OCe- T BpaLleHWA BEHTUIATOPA, a B YC/IOBUAX OYEeHb
BbIMU UM LLEeHTPOBEXHbIMU BEHTUNATOPAMMU, YC- HU3KUX TemnepaTyp OKpy»KatoLen cpeabl — OTKO-
TaHOBMEHHbIMU B HUXHEN WS BEPXHEN YacTV KOH-  YeHMeM Hacoca Nofayn BOAbl B KOHAEHcATop.
JeHcaTopa.
McnaputenbHble KOHAEHCATOPbI UMEIOT OFpaHm-
MoBepXHOCTb TENNO0OMEHA B MOKPOBO3/YLLIHOM YeHVA MO NPUMEHEHMIO B YCJTOBMAX BbICOKOW OT-
noToKe 06pa3oBaHa 3MeeBVKOM U3 CTallbHbIX TPYD.  HOCMTENbHON BNa)XHOCTY Bo3ayxa. [ns ycnosun
Hag dopcyHkamu, pa3bpbisrusatoLimmm sogy (B XONOAHOro Knumarta (TemnepaTypa oKpy»aloLuen
CyxoMm Bo3ayxe), 06blYHO NpefycmaTprBaeTca cpepbl < 0°C) HeobxoAMMO NpefyCcMaTprBaTh
napooxnagunTesb, BbIMOHEHHDBIV 13 OPeOPeHHbIX  Mepbl MO yAaneHro Bofbl 13 UCMapUTENIbHOTO
CTanbHbIX TPYO 1 NpefHa3HaYeHHbIN Ans yMeHb- KOHAEHcaTopa AnA NpefoTBpaLLeHNA NOBpeXxKae-
LIeHNA TemnepaTypbl ropAYero napa nepeq ero HWA KOHAEHCaToOpa NPy ee 3aMep3aHnN.
3.2.1 - PerynupoBaHue paboTbl
ncnapuTenbHbIX KOHAEHCaTOPOB
[na perynnpoBaHua faBneHna KoHgeHcaumm
U NPOU3BOANUTENBHOCTN NCMAPUTENBHBIX KOH-
[€HCATOPOB UCMOJIb3YOTCA Pa3NNYHble CrocoObl:
1. PerynupoBaHue paboTbl BEHTUNATOPA 1 HAaco-
Ca nogauv BoAbl Npy MOMOLLM pesie AaBneHns
Trna RT unwn KP.
2. PerynupoBaHuie paboTbl BEHTUNSATOPA U HAaCo-
ca nofauv BoAbl Npy NOMOLLYM pene AaBneHns
C HenTpanbHom 30Hom Tmna RT-L.
3. PerynupoBaHuie paboTbl ABYXCKOPOCTHbIX
BEHTWIATOPOB N HAacOCa Nogayn BoAbl Npu
NMOMOLLM CTYNEHYaToro KOHTponnepa.
4. PerynupoBaHue CKOpPOCTM BpaLLeHNA BEHTU-
nATopa 1 paboTbl Hacoca Nogauy Bogbl Npwu
nomoLy npeobpasoBaTenein 4YacToTbl.
5. PerynupoBaHuve npu nomoLuy pese npoToka
npowssofcTea Danfoss Saginomiya, nogatoLue-
ro aBapuHbIA CUrHaN NP BbIXOAE U3 CTPOA
Hacoca nofayv BoAbl.
22 DKRCI.PA.000.C6.50 /520H7708 © Danfoss A/S (RC-MDP/MWA), 2014-10



PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 3.2.1:

CmyneHuyamoe pe2ynupogaHue
pabomel ucnapumesnbHoO20
KOoHOeHcamopa npu noMowu
pene dasneHus RT

=== [Tap00O6PaA3HDBIN XSlaJareHT
BbICOKOIO iaBneHnsA
Mnpkunin xnagareHT
BbICOKOIO AAaBNieHnsA
=== Bofa

@ Pene gaBneHusa
@ Pene naBnenus
@ 3anopHbIn KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl MOKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
LIOKyMeHTaumu.

SCA

<LLLLKKK

NnHunA
BCaCbIBaHUA

Komnpeccop

LLG

Danfoss
Tapp_0033_02
10-2012

Hacoc
nopauv
BOJb

Pecusep

SVA SNV
K pacwmputenbHomy

K macnooxnagurento YCTPOWCTBY

[laHHbI cnocob perynupoBaHus obecrneunsaeTt
nopfepKaHve AaBNeHNA KOHAEHCALUY, @ TaKxXKe
[aBJIEHUNA B pecrBepe Ha 4OCTaTOYHO BbICOKOM
YPOBHE NPpU HU3KKX TEMMEpPaTypax OKpyKatoLen
cpefpl.

Mpw nageHun faBneHns Ha BXoAe B KOHAEHCATop
HUXe ycTaBKM pene aasnexuvs RT 5A @, pene
OTKJIIOYAET BEHTUAATOP, TEM CaMbIM YMEHbLUasA
NpPOV3BOANTENBHOCTb KOHAEHCALIMN.

Mpwv NnageHVn faBneHUs KOHAEHC AL HIXe YCTaB-
Kun pene gasneHus RT 5A @ nocne oTkntoYeHUs
BCEX BEHTUNATOPOB B YC/TOBUAX OYEHb HU3KNX
TemnepaTyp oKpy»atowen cpeppbl, pene RT 5A ©
OTKJ1I0YAET HAaCOC Nogayun Bofbl.

Mocne oTKNloOUeHNA Hacoca nogauu Bogbl
Heo6xoANMO CNNTb BOAY 13 KOHAEHcAaTopa 1
BOAAHbIX TPY60NpOBOAOB ANA NpeaoTBpaLye-
HNA 06pa3oBaHNA HAKNUNN N NIbAA.

Pene Bbicokoro pgasnexHua RT 5A

XnadazeHmol

R717 n ¢pTOopcopepaLyme xnapareHTbl

CmeneHb 3awumesl Kopnyca IP 66/54

Temnepamypa okpyxarouje2o 8030yxa [°C]

OT1-50p1070

JuanasoH peaynuposaHus [6ap]

RT5A:014 o 17

MakcumanvHoe paboyee dasneHue [6ap] 22

MakcumaneHoe ucnelmamesneHoe 0asnieHue [6ap] 25

© Danfoss A/S (RC-MDP/MWA), 2014-10
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 3.2.2:
CmyneHuyamoe pezynupogaHue

npou3zsodumesibHoCMu ucna- L @ EKC 331
pumesibHo20 KOHOeHcamopa
npu nomMowu CMyneH4amozo SCA |
KkoHmponnepa EKC 331 @ Aks 33@ g eesiss
A -
T
| @ svA
I
. I
nHnA
I
BCacblBaHUA | KoHgeHcatop
Komnpeccop :
| ® svaA

=== [Tap00O6PA3HbIN XSTafareHT
BbICOKOrO fiaBieHnA
Mnpkun xnagareHT

Hacoc
nogauu
BOJb

%@ SVA
SNV @"

BbICOKOIo AaBneHuns
— Bop‘a
LLG

@ CTyneHyaTbIln KOHTpONNep

Pecusep

@ Hatunk paBneHnsa

@ . SVA
3anopHbI KnanaH

@ 3anopHbI KnanaH Danfoss
Tapp_0034_02

10-2012

@ 3anopHbI KnanaH

K macnooxnagurento

SNV

K pacwwmputensHomy
YCTPOWCTBY

[laHHbI cnocob aHanornyeH npriBeieHHoOMy B
npumMepe 3.2.1, HO C NCMOJb30BaHNEM CTYMEHYATOTO
KoHTponnepa EKC 331 @. bonee nogpobHas nHpop-
Mauwma no EKC 331 npuBepeHa Ha cTp. 7.

[pOBaHMe Harpy3kn He oCyLecTBnAeTCA.

PerynMpOBaHme Harpyskm oCyLecTBiAeTca npu
BbIXoAe N3MEPEHHOIO KOHTPONPYEMOTIO 3Haye-

HUWA faBNeHns 3a npeaesbl HENTPaNbHOM 30HbI (B

[inAa perynnposaHuA Npov3BOANTENbHOCTY UCMNa-
pUTENbHbIX KOHAEHCATOPOB MOXHO VCMOJIb30BaTh
koHTponnep EKC 331 n gatunk paBnexua AKS.
lNpwv 3TOM NocnefgoBaTtenbHOEe perynnpoBaHe pa-
60Tbl HaCOCa NofAUY BOAbI fOIIKHO OCYLLECTBATL-
€A B nocnefHiolo ovepeb. lNocneaosarenbHoe
perynupoBaHve nogpasyMeBaeT OfIviH U TOT Xe

3aWTpnuxoBaHH

ble 06NacTu «+ Zone» 1 «— zone)

Mpw BbIXOAE Perynnpyemoro napameTpa 3a npe-
Jiefbl 3alTPUXOBaHHbIX o6acTen (0603HaUeHbl
KaK «++ Zone» 1 «-- zone») BKNoYeHne/oTKoYe-
HVEe perynvpyoLwero ycTponcTea 6yget nporcxo-
OWTb ropasfao bbicTpee.

nopAAoOK BKIKOYEHNA N OTKITIOYEHNA SN1EMEHTOB.

KoHTtponnep mogenn EKC 331T cnocobeH npuHu-

w

/\
_

++Zone

7

MaTb CUrHan oT AaTumka Temnepatypbl PT 1000,
NprIMeHeH1e KOTOPOro MOXET MOHaao6buUTbCA And

REF-

i

pa6OTbI BCrNomMoraTtesibHbIX CUCTEM.

Z

1
e

PerynupoBaHue ¢ HenTpanbHOWM 30HOM
HentpanbHas 3oHa (NZ) npeactaBnset coboii 30Hy
HeuyBCTBUTESIbHOCTU BOSIN31M YCTABKK perynmpy-

——Zone

€MOoro napameTpa, B npefenax KoTopon perynu- Gop =l = | > Il NS
TexHuyeckue [atuvk pasnenvia AKS 33 [atuvik pasneHna AKS 32R
Xapakmepucmuku XnadazeHmol Bce xnaparenTsl, BKnioyas R717 Bce xnaparenTsl, BKnioyas R717

Pa6oyuti duanazoH dasnexut [6ap] OT-1p034

OT1-1p034

MakcumanvHoe pabouee dasnerue PB [6ap] | 55 (B 3aBUCMMOCTM OT AnanasoHa)

60 (B 3aBUCUMOCTM OT AMana3oHa)

Pa6oyuti ouanasoH memnepamyp [°C]

OT-40 go 85

JluanazoH komneHcuposaHHoU
memnepamypel [°C]

[nAa Hu3koro gasnexusa: ot -30 o +40
[ina Bbicokoro aaBnenus: ot 0 fo +80

HomuHasnbHbil 8bIX00HOU Cu2HAN OT14 o 20 MA

| OT 10 Ao 90% OT HaNpPAXeHUA NUTaHUA

[atunk gasneHus AKS 3000

[atunk gaBnenus AKS 32

XnaoazeHmol Bce xnapareHTbl, BKntoyas R717

Bce xnapareHTbl, BKNtoyasa R717

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

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

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

60 (B 3aBNCMMOCTU OT AnanasoHa)

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

OT1-40 go 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 Hu3koro gaeneHusa: ot —30 go +40
[na Bbicokoro gasnenus: ot 0 go +80

HomuHasnbHeil 8b1X00HOU cu2HAs OT14 po 20 MA

[OKyMeHTaLmu.

oT1pgo5Bunmor0po10B
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

3.3
KoHpeHcaTopbl C BOASAHbIM
oxnaxpeHuem

lpumep 3.3.1:

Pe2ynuposaHue pacxoda 800l
yepe3 KOHOeHCamop C 8005HbIM
oxs1ax0eHueM npu NOMouju
80051H020 K1anaHa

s [lapOO6pPa3HbIN XNagareHT
BbICOKOIO aBfeHus
MKnakunn xnagareHt
BbICOKOIO iaBfieHA

= Boa

@ 3anopHbI KnanaH
@) 3anopHbI KnanaH
@ BopsHowm KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl MoKa3aHbl Ha CXeMax.
CxeMmbl He JO/KHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
LIOKyMeHTauumu.

Ecnu nepBoHavyanbHO KOHAEHCATOPbI C BOAAHBIM
oXJlax[eHNeM BbINONHANMNCH B BUAE KOXYXOTPY6-
HbIX TEMIOOOMEHHIKOB, TO B HACTOsALLEe Bpems
OHV 3a4acTyto NPeaCcTaBaAT cObOM NnacTMHYa-
Tble TeMN006MEHHVKIN COBPEMEHHOMN KOHCTPYKLIMNA.

KoHpeHcaTopbl ¢ BOASAHBIM OXaXAeHMEM He Mo-
NYYMN LIMPOKOTO PacnpoCTpaHeHNs, MOCKONbKY
3avacTyto TpyaHo obecneunts 6onbLLOI pacxon
BO[1bl, KOTOPbIV NOTPEONAIOT TEMNNOO0OMEHHNKN
3Toro T!na (B CBA3U ¢ AeduumnTom Boabl U/unm
6onblUNMYM LleHaMK Ha BofY).

B HacToALIee BpemMs KOHEHCATOPbI C BOAAHbIM
OXNaXKAeHNEM LIMPOKO MPUMEHSIIOTCS B BOAOOX-

NagnTensax C oxnaxaeHnem oxnaxaatowen Bogbl
B rpaAupHAX 1 BO3BPATOM ee B KOHAEHCaTop.
OHU TaK»Ke MOTYT MCMOb30BaTbCA B KauecTBe
KOH[ZIeHCaTOPOB-YTU/IM3aTOPOB Temna AnsA Npons-
BOACTBA ropAYen Bogbl.

PerynupoBaHuve faBneHus KOHAeHcaumm ocyLecT-
BJIAIETCA C NOMOLLbIO YNPABAAEMOro AaB/ieHeM
BOAAHOTO KflarnaHa i 3n1eKTponprBoAHOro
BOAAHOrO KnanaHa, ynpasfiseMoro 3/1eKTPOHHbIM
KOoHTponnepoMm. BogaHon knanaH perynupyet
pacxop oxnakaatoLen BOAbl B COOTBETCTBUM C
[JaBrieHnemM KoHaeHcaunm.

JnHunAa

Bbixog
oxnaxpgato-
e Boabl

BCacCbliBaHMA

.
>

Komnpeccop

@ wvs

SNV
Danfoss

Tapp_0035_02
10-2012

KoHnaeHcaTop Bxon
oxnaxpato-
wen Bogabl

@ svA

K pacumputenbHomy
YCTPOWCTBY

[JaHHbI cnocob perynmpoBaHna obecneymBaeT
noaaepaHue JaBneHnsa KOHAeHcaumm Ha NocTo-
AHHOM ypOBHe. [laBneHre KoHAeHcauum xnaaa-
reHTa nepepaeTca yepes KanunisapHyo TpyoKky B
BEPXHIOI0 YacTb BogAHOro KnanaHa WVS @ u pe-
rynupyeT CTeneHb ero oTKpbITUA. BogaHom KnanaH
WVS aBnaetca perynatopom nponopLmoHanbHo-
ro Tuna.

BoasHom knanaH WVS

Mamepuan Kopnyc: uyryH
CunbdoH: antOMUHNIN U KOPPO3UOHHOCTONKanA CTanb
XnadazeHmol R717, XOY, IXOY, roy
KoHmponupyemas cpeoa MpecHan Bofa, HEMTPanbHbIE Paccosbl
Temnepamypa koHmponupyemoli cpeds! [°C] | OT -25 fo 90
Juana3zoH 3akpuieatroujezo dasneHus [6ap] | OT 2.2 no 19
MakumansHoe paboyee dasneHue 26.4
Ha cmopoHe xnadazeHma [6ap]
MakumanvHoe paboyee dasneHue 10
Ha cmopoHe 800! [6ap]
MpucoeduHumenvHbit pasmep DN [Mm] OT132 o 100

© Danfoss A/S (RC-MDP/MWA), 2014-10
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 3.3.2:

PezynuposaHue pacxooa 8006l
yepe3 KOHOeHCamop ¢ 800AHbIM
oXJ1aX0eHuUeM npu NOMoWu
3/1eKMpPOoNpPUBOOHO20 B0OOAHO20
Knanaua

=== [Tap00O6PaA3HBIN XSlaJAreHT
BbICOKOIO iaBneHnsA
Mnpkuin xnagareHT
BbICOKOIO AAaBNieHMsA
=== 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 -
»
KoHnpeHcaTop Bbixog
oxnaxgato-
e BoAbl

® sva

K pacwmputensHomy
YCTPOWCTBY

KoHTponnep @ nonyyaet curHan AaBneHnsA KOH-
neHcauuuy oT gatunka gasnenunsa AKS 33 @ v BbI-
[laeT COOTBETCTBYIOLMI YNPABAAIOLWMIA CUTHaN Ha
npueog AMV 20 3neKTponpuBOAHOro KnanaHa
VM 2 ®. Takm 06pa3om, OCyLLEeCTBNSAETCA perynu-
poBaHMe pacxofa oxNaxatoLen Boabl 1 nogaep-
aHune faBneHnA KOHAeHcaUMm Ha MOCTOAHHOM
YypOBHe.

B naHHOM cnyuae obecneumBaeTcA BO3MOXHOCTb
HaCTPOVKM KOHUrypaLmm KOHTponnepa Ha npo-
nopuuoHanbHo-nHTerpanbHoe (M) nnn nponop-
LMoHanbHo-MHTerpanbHo-anddepeHymanbHoe
(NMNA) perynupoBaHue.

dneKkTponpuBoAHble KnanaHbl Tvna VM 2 n VFG 2
npefHasHayeHbl 1A CUCTEM LIEHTPann30BaHHOToO
OTOMNJMIEHNA, HO MOTYT TaKXXe UCMONb30BaTbCA AN1A
perynnpoBaHus pacxofa BOAbl B XONOANbHbIX
yCTaHOBKaXx.

dneKkTPONpPUBOAHbIV KnanaH VM 2

Mamepuan Kopnyc: kpacHas 6poH3a

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

MakcumanvHoe paboyee dasneHue [6ap] 25

MpucoeduHumeneHeil pazmep DN [mm] OT115 po 50
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

34
BbiBOADI

PerynupoBaHue

| MpumeHeHne

Mpenmywecrea

HepocTtatkn

Perynmposaume pa60'rb| KOHeHCATOPOB C BO3QYyLUHbIM OXNlaXKAeHnem

CTyneHuatoe perynmpoBaHune
NPOV3BOANTENIbHOCTY KOH-
[leHcaTopa C BO3AYLUHbIM
OXnax<aeHveM ryTem BKJltoye-
HVA 1 OTKNIOYEHNA BEHTUNA-
TOPOB NPV NOMOLUM CTyrMeH-
yaTtoro KoHTponnepa EKC 331.

DB OB

Kornencatop

B ocHOBHOM npurMeHsaeTcA B
NPOMBILLIEHHbIX CUCTEMAX
OXJTaXKAEHWA, SKCMyaTupy-
eMblX B YCNIOBUAX XapKoro
K/MaTa, 1 B ropasfo MeHb-
e CcTeNeHW Ana CUCTem,
JKCMYaTMPYEMbIX B YCIOBU-
AX XOJIOLHOrO K/vMara.

CTyneHyaToe perynvmpoBaHune
pacxopa Bo3ayxa nyTem
BKJIIOYEHUA 11 OTKNIOYEHNA
VNN M3MEHEHNA CKOPOCTU
BpaLLeHVA BEHTUNATOPOB.
DKOHOMUA SHEPTUN.
OTcyTcTBYE NOTPEbneHns
BOADbI.

He npvmeHnm B ycnosuax
OYeHb HU3KKMX TemnepaTtyp
OKpy»KatoLLen cpeapl.
CryneHyaToe perynmpoBaHue
PaboTbl BEHTUIATOPOB MOXKET
COMNPOBOXAATbCA BbICOKUM
YPOBHEM LUyMa.

PerynmpOBaHl/le CcKopocTn
BpalleHNA BEHTUIATOPOB
KOHAeHCaTopa C BO34yLHbIM
oxnaxpeHmem.

.

‘

Korgercatop

MprimeHneTca gna BCex KOH-
[IlEHCATOPOB C BEHTUNIATOPA-
MU, CNOCO6HBIMU paboTaTb
Ha MOHVXXEHHBIX CKOPOCTAX
BpaLLeHus.

Hnsknin nyckosom Tok.
SHeprocbepexeHue.
Hunsknin yposeHb wyma.
Bonbluoii cpok cnyx6bl.
MpocToTa MOHTaXa.

He npumeHum B ycnoBusax
O4eHb HU3KMX TemnepaTtyp
OKpy>KatoLLeil cpefibl.

PerynupoBaHue pa6oTbl UCMapuTesibHbIX KOHAEHCAaTOPOB

CTyneHyaToe perynmposa-
HVe NPOU3BOANTENIbHOCTY
MCnapuTeNbHOrO KOHAEH-

caTopa npv nomoLyx pene
nasnenua RT.

W3 nuHun
HarHeTaHua

Konpencatop

MpPOMBILLIEHHbIE XONOANIb-
Hbl€ YCTaHOBKU OY€Hb 60b-
LoV NPOV3BOANTENBHOCTY

3HaunTeNIbHO MeHblUee
notpe6eHvie BOfbI Mo CpaB-
HEHWIo C KOHAEeHcaTopamu

C BOASAHBIM OXJIaXAeHNEM

1 CpaBHUTENbHASA NPOCTOTa
perynupoBaHus.

JKOHOMMUS SHEPrOPECYPCOB.

He nprimeHsieTcs B paioHax
C BbICOKOW OTHOCUTESIbHOW
BJIa>KHOCTbIO BO3Ayxa. Heob-
XOLVMOCTb C/IMBa BOLbI 13
Tpy60oMNpoBOAOB Npu Hepa-
60TatoLLeM Hacoce nogauu
BOZbl B YCJIOBUAX XOJIOLHOTO
KnumaTa.

CTyneHuaTtoe perynnposa-
HMe NPOVN3BOAUTENIBHOCTYN
MNCMapuUTeNbHOro KOHAEHCa-
TOpa NPV NOMOLLY CTyMeH-
yaToro KoHTponnepa EKC331.

V3 v
HarHeTaHuA

Koraericatop

MpombiLneHHble xonoansnb-
Hbl€ YCTaHOBKU OY€Hb 60/1b-
IO NPON3BOANTENBHOCTH.

3HaumMTeNbHO MeHbLLee
notpe6seHve Bofbl Mo Cpas-
HEHWI0 C KOHAEeHCaTopamMu

C BOAAHbIM OXAXKAEHNEM 1
CPaBHUTE/bHO MPOCTOE pe-
rynMpoBaHuie. Bo3MoXHOCTb
[AVCTaHLMOHHOTO YNpaBneHus.
JKOHOMUS SHEProPECYPCOB.

He npumeHseTca B paioHax
C BbICOKOW OTHOCUTENIbHOW
BJIaXKHOCTbIO BO3ayxa. Heob-
XOAUMOCTb C/IMBa BOAbI 13
TPY60OMpPOBOAOB NPU Hepa-
6oTaloLEeM Hacoce nogaun
BOfbl B YCJIOBUAX XOJIOLHOIO
KnumaTa.

PerynupoBaHue pa6oTbl KOHAEHCAaTOPOB C BOAAHDIM OXJIaXKAeHeM

PerynupoBaHue pacxopa
BOJbl Yepe3 KoHAeHcaTop
npwv NOMOLLM BOAAHOTO
KnanaHa.

G Brog oxnax-
9 patouseit Bops|
=7 —— B
Komnpeccop | [——]
| — | »— Bbixoa

Konpetcatop oxnaxaatowein
BObI

Bopgooxnaantenu, KOHAeHca-
TOPbI-yTWUIM3aTOPbI Tenna.

MpocToTa perynupoBaHmna
NpPOV3BOANTENbHOCTY.

He npumeHnm B ycnosumax
neduymTta Bogbl.

Perynuposanue pacxoga | (9 sonovax | BOAOOXAANUTENN, KOHAEHCA- | [pocToTa perynuposaHua | [laHHbI cnocob asnseTca
BOAbI Yepes KOHAEeHcATop | ropbl-yTURNM3aTOPBI Tenna. NPOV3BOANTENBHOCTU KOH- | 6oniee JOPOroCcTOALLMM NO
npv NnomMoLUn anekTponpun- Kompeceop :%ijo:‘* AeHCaTopa n npouecca pe- CpaBH?Hl/IIO CO CTaHA4apPTHbIM
BOAHOro BOAAHOIO KarnaHa. Kopercatop gé::l»ma»oueﬂ Kynepauumn tenna. Bo3mox- YCTPONCTBOM CUCTEMbI. He
HOCTb ANCTaHUMOHHOIo NPUMEHNM B yCNIOBUAX Ae-
ynpasneHus. ¢VIL|,VITa BOAbI.
3.5 TexHuy4eckoe onucaHue / Pykosodcmeo WHcmpykyuu
CnpaBquan AOKyMeHTauuna Tun [okymeHT Tun [lokymeHT Tun [okymeHT Tun [okymeHT
AKD 102 | PDR1.B ICS PD.HS2.A AKD 102 MG11L IC$25-65 | PLHSO.A
Cnpasouras dokymermayus AKS21 | RKOYG NRVA | PDFKO.A AKS 21 RI14D ICS 100-150 | PLHS0.B
6 anpasumHom nopadke AKS33 | RD5GH RT 5A PD.CBO.A AKS 32R PI1.SBO.A NRVA PI.FKO.A
yKkasada Ha cmp. 146
AMV20 | ED95N SVA PD.KD1.A AKS 33 PL.SBO.A RT 5A RI5BC
cvpP PD.HNO.A VM 2 ED97K AMV 20 EI96A SVA PILKD1.A
CVPP PD.HNO.A WVS PD.DA0.A CVP,CVPP | PLHNO.C VM 2 VIHBC
CVP-XP PI.HNO.J WVS PI.DA0.A
[inA 3arpysku nocnefHen Bepcum JOKYMeHTaLUuUmn nocetmte Be6-cainT KomnaHuy Danfoss.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

4. PerynupoBaHue
YPOBHSA XNAKOCTU

4.1

Cucrema perynuposaHus
YPOBHSA XKUAKOCTU BbICOKOIO
naeneHus (HP LLRS)

PerynvpoBaHue ypoBHS XAKOCTU ABNAETCSA BaX-
HbIM aCMEKTOM NPOEKTUPOBAHMA NMPOMBbILLIEHHbIX
cncTemM oxnaxgeHus. MofaepxaHue ypoBHSA XKug-
KOCTU Ha NMOCTOSIHHOM YPOBHE OCYLIeCTBNAETCA
perynupoBaHneMm BNpbICKa KNJKOCTU.

MimeeTca aBa pasHbIX TviNa NPOEKTHbIX peLleHni
o cucTemMe perynmpoBaHuNA YPOBHA XULKOCTU:

m Cnctema perynMpoBaHnA YPOBHA XUAKOCTN
Bblcokoro aasneHus (HP LLRS)

m CucTema perynMpoBaHnA YPOBHA XUAKOCTN
Hu3Koro aasneHus (LP LLRS)

XapakTepHble 0CO6eHHOCTI CUCTEM pPerynnpo-

BaHNA YPOBHSA XNAKOCTU BbICOKOro flaBieHnA:

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

2. Kputnueckas 3anpaska xnagareHTa.

3. HebonbLion o6bem pecnsepa Unu fake ero
OTCYTCTBME.

4. TpyMeHAETCA B OCHOBHOM B BOAOOXNAANTENAX
N JpYyrmx cuctemMax c HebGoNbLUMM KONMYeCTBOM
3anpaBsJfiAeMOro xsiagareHTa (Hanpumep, B
HebOoNbLUVX MOPO3MSIbHIKAX).

XapaKTepHble 0CO6€HHOCTU CUCTEM Perynmpo-

BaHWA YPOBHSA XKUAKOCTN HU3KOrO flaBJIeHUA:

1. Ynop Ha nopgep>KaHnem ypoBHs XKULKOCTW Ha
CTOPOHE HK3KOro AaBNEHNS.

2. PecuBep 6onbluoro o6bema (Kak npaBuno).

3. [loctaTouHO 60MbLIOE KONNYECTBO 3anpaBnse-
MOTFO X/laflareHTa.

4. B OCHOBHOM NPUMEHSAETCSA B A€LIEHTPANN30BaH-
HbIX CCTEMAX.

O6a npuHLMna perynMpoBaHusa MoryT 6biTb pea-
NN30BaHbI NPY MOMOLLM KaK MEXaHNYEeCKMX, TaK 1
3/1eKTPOHHBIX KOMMOHEHTOB.

Mpwv npoekTposaHun cuctem HP LLRS Heobxo-
AVMO MPUHUMATb BO BHUMaHMWeE cnepyloLne
obcToATenbCTBa:

Cpasy nocne 06pa3oBaHmMsA }KNLKOCTN B KOHAEH-
caTope OHa NoJAETCA B MCMApUTENb (Ha CTOPOHY
HUW3KOro JaBneHus).

KunaKkocTb, BbIXOAALLAA N3 KOHAEHCATOPA, XapaK-
Tepu3yeTcs MO0 HEGONbLUVM NepeoxXIaXKaeHVEM,
nnbo nepeoxnaxneHne BOBCE OTCYTCTBYET. DTO
06CTOATENbCTBO MMeeT H60bLIOe 3HaUeHre Npu
MOCTYNNEHVN XKUAKOCTU Ha CTOPOHY HI3KOTO
naBneHus. NoTeps gaBneHna B Tpyb6onposoae
WSIN Ha KOMMOHEHTaX CUCTEMbI MOXKET MPUBECTU K
pe3KoMy BCKUMaHWIO XUAKOCTA 1, KaK CriefiCcTBUe,
K YMEHbLUEHUIO ee pacxopa.

[ina obecneyeHys 4OCTAaTOYHOTO KONMYECTBA Xa-
JlareHTa B cucteme, 06beMm 3anpaBKu AOSKEH
6bITb TLATENBHO paccumTaH. YpesmepHas 3anpas-
Ka CMCTEeMbI X1IaflareHTOM YBEMYMBAET OMAacHOCTb
3aTONNEHNA UCNAPUTENA UN OTAENINTENA XKNAKO-
CTW 1 YHOCA XMAKOCTU B KOMMNPeCccop (rmapasnu-
yeckuin ygap).

HepocTaTouHas 3anpaBKka cMCTEMbI NPUBEAET K
He0CTaTOYHOW NoJaye XnafgareHTa B UCNapuTesb.
Pacuet o6bema cocynoB HU3KOrO AaBnexus (oTae-
NATENSA XKNOKOCTU / KOXKYXOTPYBHOro ncrnaputens)
[IOJI’KEH BbIMOJIHATLCA OYEHb TLIATENbHO, YTOObI
obecneunTb pasmeLleHe xnagareHTa npm nobbix
YCIOBUAX, He AOMNyCKas BEPOATHOCTM BO3HUKHO-
BEHUA MVAPABANYECKOrO yaapa.

M3 BbilenprBefeHHbIX COOOPaxXeHNii cneayer,
yto cuctembl HP LLRS rnaBHbIM 06pa3om yaoB-
neTBopAT TpeboBaHNAM YCTaHOBOK C HE6OJ1b-
UMM KONMYECTBOM XJ1aflareHTa, Takux Kak BOAO-
oXJTAAUTENY UK HeGOSbLLE MOPO3UITbHUKM.
[lna BopjooxnaauTtenein pecrBepsbl, Kak MpaBuso,
He TpebyloTca. [laxke ecnu pecmBep BCe-Taku
notpebyeTcs ana paboTbl MUNOTHbLIX KIanaHOB 1
obecreyeHna Nnogaym xnagareHTa B Macnooxna-
AUTenb, ero rabaputHble pasmepbl byayT oueHb
He6onbLWNMM.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 4.1.1:

MexaHu4eckuti cnocob pezysnu-
pOBAHA YPOBHsA XUOKOCMU
8bICOK020 0a8JIeHUA

=== [lap0O6pPa3HbIN XNagareHT
BbICOKOIO jaBneHus
MKuaokum xnagareHT
BbICOKOIO aBfieHusA
Muaknin xnapgareHt
HM3KOro JaBneHusn

@ 3anopHbI KnanaH
@) Qunbtp

@ OCHOBHOW CepBONPUBOAHDIN
KnanaH

@ 3anopHbI KnanaH
@ MonnaBKoBbIN KnanaH
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI UCMOSb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaumu.

M3 koHpeHcaTopa 8

Srl
2 Slﬁ
W3 nuHun % §§
HarHeTaHuA &2

SVA
.
Pecusep
LLG
| [lo—]
SVA SNV K otgenutenio
KNUAKOCTA

K macnooxnagutento

Dsva @FIA @ PMFH @ sva

B cuctemax perynnpoBaHums ypoBHSA XNOKOCTA
Bblcokoro aasneHus (HP LLRS) 6onbLinx yctaHo-
BOK B KauecTBe MUIOTHbIX KNanaHOB /1A OCHOB-
Horo knanaHa PMFH ® ncnonb3yioTca nonnasKko-
Bble KnanaHbl SV1 ® unu SV3. Kak cnepyeT v3 Bbl-
LenpriBeleHHOW CXeMbl, MPY NOgbeMe YPOBHA
KNAKOCTU B pecrBepe Bbille 3aaHHOro 3HaYeHuA
nonsaBKoBbIV KnanaH SV1 ® nocbinaeTt curHan Ha
OTKPbITME OCHOBHOrO KnanaHa PMFH.

OyHKUmel pecnBepa B JAHHOM Cllyyae ABAAeTCA
obecrieyeHve 6onee cTabunbHOro cUrHana Ans
paboTbl MoMNnaBKoOBOro KnanaHa SV1 ®.

OcHosHoW knanaH PMFH 80 - 1 - 500

Mamepuan Hun3KoTeMnepaTypHbIl YyryH C LUaPOBUAHbBIM rpadrTom

XnadazeHmeo! R717, TQY, TXQY n XOY

Temnepamypa koHmposnupyemot cpedei [°C] OT1-60 o + 120

MakcumaneHoe paboyee oasneHue [6ap] 28

MakcumansHoe ucneimamensHoe 0aeneHue [6ap] | 42

HomuHaneHas npousgooumensHocme* [kBm] 139-13900

* Ycnosusa akcnnyatauuu: R717, +5/32°C, Tyq = 28°C

MonnaBkoBbIN KnanaH SV 1 1 SV3

Mamepuan Kopnyc: ctanb
KpblLwKa: HU3KoTemMnepaTypHbIi YyryH
MonnaBok: HepXkaBeloLan cTanb
XnadazeHmeol R717, T®Y, TXDY n XDY
Temnepamypa koHmponupyemot cpedei [°C] OT-50 o + 65
JuanazoH 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

* Yenosua akcnnyataumn: R717, +5/32°C, Ty = 28°C
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 4.1.2:

MexaHuy4eckuli cnocob peeynu-
PpOBAHUA YPOBHA XUOKOCMU
8bICOKO20 0a8J1EHUA NPU NOMOWU
nonnaskoso2o kaanaHa HFI

=== [Jap006PA3HBIN XSlaJareHT
BbICOKOIO JaBNeHNsA
Munaknin xnapareHt
BbICOKOrO fiaBieHnA
Mupknin xnagareHt
HM3KOro JaBfeHuA

== Bofa

@ MonnaBKoBbIN KNanaH
BbICOKOTO [1aBJIEHMA

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

YpaBHUTenbHaa NMHUA (BapuaHT 1)

M3

Komnpeccopa
A .

>

—>

Bxog
oxnakgatouien
BOAbI
—_—

MnactuHyatbIn
KOHJeHcaTop

Danfoss
Tapp_0045_02
10-2012

Bbixoa oxnaxpatoLlen sogpl

(BapwvaHT 2)

K otoenutento
XKNAKOCTU

Ecnn KoHZeHcaTop npeacTaBnsaet cobol nnac-
TUHYATBIN TENIOOOMEHHVIK, iNA PErYNPOBAHMSA
YPOBHSA XUAKOCTU MOXXHO 1CMONb30BaTh MeXaH!-
YyecKunii NonsaBKkoBbil KnanaH HFI @.

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

Bo3MoXHO noTpebyeTcs noacoeguHeHne ypas-
HUTENIbHOTO TPY6OMPOBOAA K CTOPOHE BbICOKOTO
WK HW3KOTO AaBfieHna (BapuaHT 1 unu 2), Kak
MoKa3aHo Ha Cxeme, A1 yaaneHus napa xiaga-

reHTa 13 Kopnyca nonyiaBKka, Tak Kak OH MOXeT
npenATCTBOBATb MPOHNKHOBEHNIO XNOAKOCTU B
Kopnyc norjiaBka, a 3Ha4YUT N OTKPbITUIO KNanaHa
HFI.

CaMbIM MPOCTbIM PeLLeHNEM ABAETCA BapyaHT 1.
[ns BapriaHTa 2 Ha ypaBHUTENbHOM TPY6ONPOBO-
[e TpebyeTcs yCTaHOBKa CONIEHOMAHOrO KanaHa.

YpaBHUTESNbHYO IMHWIO HEOBXOAMMO Npeaycma-
TpuBaTb B Cnyyae, ecnuv knanaH HFI He yctaHaBs-
NMBaETCA HENOCPEeACTBEHHO HA KOHAEHCATOPaX.

MonnaBkoBbIN KnanaH HFI

Mamepuan CneymanbHas ctanb, cepTnduumpoBaHHas Ana NCNoNb3oBaHNA B YCIOBUAX
HU3KMX TemnepaTyp.

XnadazeHmol R717 v ppyrue Heroptoune xnapareHTbl. [lo BONPoOCy UCMONb30BaHUA XNaja-
reHTOB C MIOTHOCTbIO 6onee 700 Kr/m® obpalantecb B kKomnaHuio aHdocc

Temnepamypa koHmponupyemoli cpedsi [°C] OT-50 po 80

MakcumanvHoe paboyee dasnerue [6ap] 25

MakcumanbsHoe ucneimamesnsHoe 0asseHue [6ap]

50 (6e3 nonnaska)

HomuHaneHas npoussodumesnbHocms ™ [kBm]

OT1400 go 2400

*Yenosua akcnnyataumu: R717, -10/35°C
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 4.1.3:

dnekmpoHHbIl cnocob
pe2ynuposaHus yposHa
JKUOKOCMU 8bICOKO20 0a8/1eHUS

=== [Tap006PaA3HBIN XNlaJareHT
BbICOKOIO iaBleHnsA
Mungknin xnapgareHt
BbICOKOrO flaBfieHunA
Mupknin xnagareHt
HW3KOro JaBneHuA

@ 3anopHbI KnanaH

@ Qunbtp

@ ONeKTPONpPUBOAHbIV KnanaH
@ 3anopHbI KnanaH

@ KoHTponnep

® [aTurK ypoBHA XNJKOCTU
@ 3anopHbI KnanaH
3anopHbI KnanaH

TexHuYeckue
Xapakmepucmuku

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKOIA
[OKyMeHTaLmu.

M3 koHpeHcaTopa

M3 nnHnn
HarHeTaHus

L ®

LG Pecusep

o

SNV

p_l
SVA

K macnooxnagurento

>
SVA

S
gI
*********** 1 289N
| S o

|
AKS 4100/
41000 !
|
|
|
|
|
|

77777777 l

. |

|

! :

| 1®ekc 347|

|

|

|

|

|

|

K otnenutentio

@ ICAD
g ﬂg KUAKOCTN

@ sva é?i DM @svA

Mpu pa3paboTke cMCTEMbI PErYINPOBAHUA YPOB-
HA KNAKOCTU NpesycMaTpUBAETCA nojada curHa-
na 6o OT ABYXMO3NLIVIOHHOTO Pesie YPOBHSA Xuf-

koctu AKS 38 (Bkn./OTKN.), 60 OT faTumKka ypoBs-
HA »xuakoctn AKS 4100/4100U (4 — 20 mA).

DNEeKTPOHHbI CUTHAN YPOBHA XMUAKOCTM MNOCTY-

m [lpu nomowm perynumpytowiero knanaHa REG B

KauecTBe pacCLUMpUTENbHOrO KnanaHa n cone-
HouAaHoro knanaHa EVRA B KauecTBe gByxno-
3MLNOHHOrO perynatopa.

Ha npepacTtaBneHHol cxeme [aTumk YpPOBHsA
xupkoctn AKS 4100/4100U ® aBnaetca

naet Ha KoHTponnep EKC 347, ynpasnatowmn

pa60T0|7| NHXEKUMOHHOrO KJarnaHa.

Mopaya xngkoctn perynnpyetca HeCKOJIbKuMun

pPa3ninyHbIMN cnocobamu:

perynatopa ypoBHs »xugkoctn EKC 347 ®.

NCTOYHUKOM CUTHasa YPOBHA XNOKOCTU AnA

OneKTponpuBOAHbIN KnanaH ICM @ BbinonHaeT

bYHKLMIO pacluMpUTENIbHOMO KNanaHa.

m [Tpy nomowm mogynupyowiero knanaHa ICM c

anekTponpusogom ICAD.

m [lpy nomowwm paclimpuTenbHOro KnanaHa
AKVA ¢ luMpOTHO-MMNYNIbCHOM MOAYALMEN.
Knanan AKVA MO>XHO 1CMonb30BaTh TOJIbKO B
cmcTemax, AOMNyCKaloLWMX Bbl3BaHHble Knana-

HOM nynbcaunn AaBneHnA.

SnekTponpusoaHbii knanaH ICM B KauecTBe pacluMpUTENbHOMO KnanaHa

Mamepuan Kopnyc: Hu3KotemnepatypHas cTanb

XnaoazeHmol Bce obienpuHATble xnagareHTbl, BKntouas R717(ammuak) n R744(CO,)
Temnepamypa koHmposnupyemoti cpeder [°C] OT-60 1o 120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumenoHbliti pazmep DN [mm] Ot 20 po 80

HomuHaneHas npouzsooumeneHocmo* [kBm] | OT 73 po 22,700

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

8.0 6ap, ATy, = 4K;

[Natunk yposHa xuakoctn AKS 4100/4100U

Mamepuan Tpy6bl 1 pe3bboBble COeUHEHNA: HepKaBeloLyasn CTab
BepxHAsA 4acTb: anNtOMUHNEBOE NUTbe
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 GpyHT/onm? fo 1450 GyHT/ponm?)

JuanasoH usmepeHus [Mm]

OT1800 go 8000

© Danfoss A/S (RC-MDP/MWA), 2014-10

DKRCI.PA.000.C6.50 /520H7708

31




Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

4.2

Cucrema perynupoBaHus
YPOBHSA XNAKOCTN HU3KOrO
naeneHus (LP LLRS)

lpumep 4.2.1:

MexaHuyveckuti cnocob
pe2ynuposaHus yposHs
JKUOKOCMU HU3K020 0d8/1eHUs

MKuaokuim xnagareHT
BbICOKOIO iaBieHnsA

= [JApPOXMAKOCTHAA CMECH
MapoobpasHbIii xnagareHT
HW3KOro JaBfieHnA
Mugknin xnapareHt
HW3KOro JaBfieHna

® 3anopHbI KnanaH
@) Ounbtp
@ ConeHounaHbIN KNnanaH

@ MonnaBKoBbIN KNanaH
HW3KOro faBfeHuA

@ 3anopHbI KnanaH
® 3anopHbI KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOIKHbI CMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

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

YpoBeHb XKNAKOCTW B COCYfax HU3KOro AaBfeHns
(oTAENUTENb XNOKOCTYU, KOXKYXOTPYOHbIN ncnapw-
Tesb) NoAAepKMBAeTCA Ha MOCTOAHHOM OTMeTKe.
OT0 yBeNIMUMBaET CTENEHb HAAEXKHOCTY CUCTEMBI,
NMOCKOJbKY CILLKOM BbICOKMI YPOBEHb XXULKOCTU
B OTAENMTENE XMOKOCT MOXKET MPUBECTU K rnapa-
BNMYECKOMY yAapy B KOMMNPeCcope, a CIMLLKOM
HU3KUI — K BO3HUKHOBEHWIO KaBUTALUM B HACO-
Cax CUCTeMbl LMPKYNALUN XnadareHTa.

O6bem pecnBepa B TaKMX CUCTEMAX JOJIKEH ObITb
[JOCTaTOYHO OONbLLIMM st 06ecrneyeHns pa3me-
LLeHNA XKNOKOro XJlaAareHTa, NocTynatoLero n3s
OTAEeNbHbIX UCMapuTenein Npy N3MeHeHUmn yco-
B TEMJIOBOW Harpy3Ku, BbIBOAE OTAEJNbHbIX UC-
napwuTenel 13 skcryaTaumm ansa TeXHMYeCckoro
06CNyKNBaHWA UMK CSIMBA XafareHTa 13 yactu
ncrnaputenen npu oTTainke.

/13 BblLenpriBeJ€HHbIX COOOPaXKeHNI CrefyeT,
yto cuctembl LP LLRS rnaBHbIM 06pa3om yaoBneT-
BOPAOT TPe6OBaHNAM AeLeHTPann30BaHHbIX
cucTem ¢ 60MbLIKM KONIMYECTBOM MCnapuTenei

N XnajareHTa, Hanpumep, CUCTEM ANs XONOo4WIb-
HbIX cknagoB. Cuctembl LP LLRS o6ecneunBatot
HaZleXHYt0 paboTy TaKMX YCTAHOBOK Aa)<e npu
TOM, YTO HEOBXOAMMOE KONIMYECTBO 3anpaBiseMo-
ro xnajareHTa He NoAAaeTCA TOYHOMY pacyeTy.

B 3aknioueHrie HeO6XOANMO OTMETUTb, UTO CUCTe-
Mbl HP LLRS ocobeHHO noaxoaaT asisa KOMNaKTHbIX
YCTaHOBOK, Hanpumep, Bogooxnaautenei. Mx
npenMyLLecTBO 3aK/oyaeTcs B MEHbLUEN CTOU-
MOCTM (HebonbLUON pecrBep 1M BOObLLe ero
otcyTcTtBue). A cuctembl LP LLRS 6onee yno6Hbl
INA AeLeHTPanM30BaHHbIX CUCTEM C 60MbLLUM
KONMYEeCTBOM McrapuTenei n AMMHHbIMU TPYy6Oo-
npoBoAaMU, HaNpuMep, B 60MbLUMX XONOAUIIbHBIX
cknagax. Vix npenmyuiectso 3akstodaetcs B 605b-
wer 6e30MacHOCTU U HAAEXKHOCTMW.

il

SVA
B nuHuio M3 ncnaputensa
BCaCbiBaHMA
Komnpeccopa
éﬂsw SNV m% ® sva
I 73 —
n3
OTtpenuTtenb pecviBepa
LLG KNOKoCTn AKS 38
@ sva

SVA .
[ U SVA
é SVA

K ncnaputento

QDV

Danfoss
Tapp_0047_02
10-2012

YpOBEHb XUAKOCTW B COCYAAX HN3KOTO [jaBeHus
KOHTPONMPYETCA NOMIaBKOBbIMU KnanaHamu SV.
Kak nokasaHo Ha cxeme, B yCTaHOBKaXx Masiol
NPOU3BOAUTENIbHOCTM KanaHbl SV @ MoryT Bbl-
NOMHATL GYHKLUMIO PacLUIMPUTENIbHOTO KilanaHa
COCyAa HN3KOTO fiaBneHu .

MonnaBkoBbIl KnanaH SV 4-6

Mamepuan Kopnyc: ctanb
KpblLLKa: HM3KOTeMMepaTypPHbI YyryH C LLIaPOBUAHbBIM FpadrTomM
MonnaBok: HepX<aBetoLas cTanb

XnadazeHmol R717, TQY, TXOY n XOY

Temnepamypa koHmposupyemol cpedbi [°C] OT1-50 po +120

HuanasoH nponopyuoHansHocmu [Mm] 35

MakcumaneHoe paboyee dasneHue [6ap] 28

MakcumansHoe ucnelmamensHoe 0asneHue [6ap] | 42

SV4:0.23
SV 5:0.31
SV 6:0.43

MponyckHas cnocobHocmes K, [M*/4]

SV4:102
SV5:138
SV6: 186

HomuHaneHas npousgodoumensHocme* [kBm]

* Ycnosua skcnnyatauum: R717, +5/32°C, AT, = 4K.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 4.2.2:

MexaHuyveckutli cnocob
pe2ynuposaHus yposHs
JKUOKOCMU HU3K020 0dse/ieHus

Mupknin xnapgareHT
BbICOKOTIO AaBfeHNs
= [TapOXKNAKOCTHAS CMECH
MapoobpasHbiil xnagareHT
HW3KOro [JaBJieHus
MKunagkunin xnapareHT
HM3KOro JaBneHun

@ 3anopHbI KnanaH
@) Qunbtp

® Ocrosroit CepBONPUBOAHbIN
KnanaH

@ 3anopHbI KnanaH

@ MonnaBKoOBbIN KNanaH
HU3KOro [aBfeHuns

@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

TexHuyeckue

73
SVA ncnapuTensa
B nuHuto
BCacbiBaHUA SVA @ sva N3
Komnpeccopa %pecmsepa
SVA
% SNV ’ @U)%gﬂ @ sva
= PMFL
1 FIA
OTpenutennb AKS 38%
LLG XKUOKoCTU
.
I ﬂ@—‘ h—
cap  SVA =
SNV eS| SVA
é SVA Danfoss
K ucnaputenio gDV 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 ypPOBHA Xna-
KOCTW B pecnBepe HUXKe 3a4aHHOro 3HayeHnsa
nonnaBKoBbI kKnamnaH SV ® BbiaaeT curHan Ha
OTKpPbITUE OCHOBHOrO KnanaHa PMFL.

PMFL 80,1 - 500
xapakmepucmuku Mamepuan Hun3KoTeMnepaTypHbIN YyryH C LWapOBUAHbBIM rpadrTom
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
HomuHansHas npousgodumensHocms™ [kBm] OT1139 go 13,900
*Ycnosua akennyataunun: R717, +5/32°C, AT, = 4K.
lpumep 4.2.3:
dnekmpoHHbIl cnocob
pezy/lupo8aHus ypoeHs B nHMIO
JKUOKOCMU HU3K020 0asJsieHus BCaCbIBaHWA ® EKC 347
Komnpeccopa
Mungknin xnagareHt
BbICOKOIo AaBJieHnA I ’m—‘ EVM
= [TaPOXKMOKOCTHAA CMECb N3
MapoobpasHblii 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 KNnanaH

@ OneKTPONPMBOAHbIN KnanaH
® 3anopHbI KnanaH

@ KoHTponnep

@ [aTunK ypoBHA XKNAKOCTN
Pene ypoBHs xungkoctu

He Bce knanaHbl NOKa3aHbl Ha CXemax.
Cxembl He AOMXKHbI NCNOJIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[lOKyMeHTaLmu.

iﬁ%%

SVA
K ncnapurenio gDV

M3 ncnaputena

Danfoss
Tapp_0049_02
10-2012

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

EKC 347 ®, KoTopbIli NOCbINaeT MOAYNNPYIOLLNIA
CUrHan Ha NPMBOA 3N1EKTPOMPUBOAHOIO KianaHa
ICM @. DnekTponpuBoaHbIi KnanaH ICM Bbinon-
HAET GYHKLMIO paclUMPUTENbHOTO KlanaHa.

KoHTponnep yposHa xuakoctn EKC 347 ® Takxe
BbIAAET CUTHasbl MaKCMManbHO JOMYCTMMOrO,
MUHVMasIbHO AOMYCTUMOrO 1 aBapUINHOrO YPOB-
Hel XnAKocTn. Tem He MeHee, peKoMeHAyeTCA
yCTaHOBKa pene ypoBH:A XnAKocTNAKS 38 ® B
KayecTBe CMrHann3aTopa MakCcManbHOro ypos-
HA XXNAKOCTU.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 4.2.4:

SnekmpoHHbIl cnocob
pe2ynuposaHus yposHa
XKUOKOCMU HU3K020 0dse/ieHus

Mnaknin xnapareHt
BbICOKOrO fiaBfieHnA

== [TapOXKUOKOCTHAA CMECH
MapoobpasHblIii xnagareHT
HW3KOro JaBneHusa
Mupknn xnagareHT
HM3KOro JaBfeHuA

@ 3anopHbI KnanaH
@) Qunbtp
@ ConeHounAHbIN KnanaH

@ DNEeKTPOHHbIN pacLumpu-
TesIbHbIN KnanaH

@ 3anopHbI KnanaH
@ KoHTponnep
@ [aTurK ypoBHA XNOKOCTN

TexHu4YecKue
Xapakmepucmuku

B nuHumio
BCaCbIBaHUA
Komnpeccopa ©
EKC 347
. SVA
fe—
n3
b & i e
Otpenutenb A
LLG KNLKOCTM AKS 3;5] @ AKVA B @ sva
o EVRAT
U VA | ‘l V13 ucnapurens
SNV I[P SVA“] SVA
ﬂ% SVA Danfoss
K uncnaputenio QDV Tapp_0050_02
10-2012

[laHHbI cnocob perynMpoBaHUA aHanormyeH
cnocoby, onvcaHHomy B npumepe 4.2.3. OgHako
B JaHHOM NpuMmepe 3N1eKTPONPUBOAHbIN KnanaH
ICM 3aMeHeH 311eKTPOHHbIM PacLINpPUTESIbHBIM
knanaHom AKVA. B kauecTBe ONONHUTENBHOIO
CONEeHOVAHOrO KnanaHa ana obecrneveHnsa 100%
3aKpbITUA TpybonpoBoaa B Hepabouem LyuKne

NCMOMb3yeTCA CEPBONPUBOAHDIN KnanaH EVRAT ®.
KoHTponnep ypoBHsa xugkoctn EKC 347 ® Takxe
BblAAeT CUrHaNbl MaKCMMasbHO AOMYCTUMOTO, MU-
HUMasIbHO JONYCTMMOrO U aBapPUNHOIO YPOBHEN
XupkocTtu. Tem He MeHee, B KauecTBe CUrHanmsa-
TOpa MaKCUMasibHOrO YPOBHSA XMUAKOCTN PeKOMeH-
AyeTca ycTaHoBKa pene ypoBHaA xugkoctu AKS 38.

AKVA

Mamepuan AKVA 10: HepaBetoLLan cTasb
AKVA 15: 4yyryH
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 pasmep DN [mm] OT110 go 50
HomuHanvHas npouzsodumensHocms™® [kBm] | OT 4 po 3150

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

lpumep 4.2.5: nekmpoHHsbIU
€Nnocob pezynuposaHus yposHs
JKUOKOCMU HU3K020 0d8/1eHUs

Mungknin xnapareHt
BbICOKOrO fiaBfieHnA

== [TapOXKUOKOCTHAA CMECH
Mapoobpa3Hbliii xnagareHT
HW3KOro JaBneHus
Munpknn xnapgareHt
HW3KOro JaBfeHuA

@ KnanaHHasA ctaHums ICF:

- OB

3anopHbI KnanaH

Ounbtp

ConeHongHbIN KnanaH
Mopaynb py4YHOro oTKpbITUA
ONeKTPONPUBOAHbIN KnanaH
3anopHbIi KnanaH

@ KoHTponnep
@ [aTunK ypoBHA XKnAKoCTA

He Bce KnanaHbl MokasaHbl Ha cxemax.
CxeMbl He AOMKHbI UCMOMb30BaTbCA

B KauyecTBe KOHCTPYKTOPCKOI
OKyMeHTaLun.

B nuHuio
BCacbiBaHNsA
KoMMpeccopa

0 SVA

m—\
OtpenuTens AKS 38% A V13 pecusepa

LLG KNOKOCTH

U m—‘ —

SVA il
SNV T &P VA SVA

é SVA
Kuncnaputenio ngV

Danfoss
Tapp_0051_02
10-2012

KomnaHua JaHpocc MOXeT NpeasioxXnTb OUeHb
KOMMaKTHYI0 KnanaHHyto ctaHuumio ICF @. B kopny-
Ce Nlerko yCTaHaBNMBaeMoW CTaHLMUN pa3MeLLaeT-
CA [0 WeCTn pasnyHbIX Mogynen.

Mopynb ICM paboTaeT Kak pacLumpuTenbHbIi Kna-
naH, a mogynb ICFE — Kak coneHomgHbIN KnanaH.

3TOT CcNocob perynMpoBaHUA aHaIorMyeH Croco-
6y, NnpuBeaeHHOMY B Mpumepe 4.2.3.

Take [OCTYNHO peLueHne C KnanaHHOW CTaHumen
ICF, aHanornuHoe cnocoby 4.2.4.

Bbonee nogpo6Haa nHGopmaLma npuseaeHa B
TEXHUUYECKOM OMUCAHUK KnanaHHoun ctaHuun ICF,
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lpumep 4.2.6:

dnekmpoHHbIl cnocob
pe2ynuposaHus yposHs
XKUOKOCMU HU3K020 0de/ieHus

B nuHwuio
BCACbIBaHUsA
Komnpeccopa

Mupknin xnagareHT
BbICOKOIO jaBfieHMA
= [JAapPOXKMOKOCTHAA CMECH
me [lapoo6pa3Hblil XnagareHT
HW3KOro JaBeHuA LLG
Kuaokum xnagareHT
HM3KOro JaBneHuA

® 3anopHbI KnanaH pe SVA
@ ConeHOVAHDIN KnanaH SNV I[P

ns3
pecuBepa

OTpenutennb
XKUAKOCTU

® Perynupytownin knanaH

Danfoss
Tapp_0052_02

@ 3anopHbI KnanaH K ucnapurenio

SVA
g

® pene YPOBHSA KVAKOCTN 10-2012
B paHHoWM cncteme peannsoBaH NpUHLMN ABYXMNO-
3NUMNOHHOIO perynnpoBaHnA BNPbICKa XNOKOCTU.
Pene ypoBHs xugkoctn AKS 38 ® ocywiectenaet
nepeksoyeHne coneHongHoro KnanaHa EVRA @
B COOTBETCTBUU C YPOBHEM XXNAKOCTU B OTAENN-
Tene. PyuHon perynupytowmii knanaH REG @ Bbi-
nonHaeT GYHKUMIO paclUMpUTENIbHOIO KianaHa.
TexHuyeckue Pene ypoBHs xuakocTu AKS 38
Xapakmepucmuku Mamepuan Kopnyc: XxpoMmpoBaHHbI YyryH
XnadazeHmol Bce Heroplouwe xnagareHTbl, BKitoyan R717
Temnepamypa koHmposnupyemot cpedei [°C] OT1-50 po +65
MakcumaneHoe paboyee oasneHue [6ap] 28
JuanazoH usmeperus [mm] OT112.5 go 50
Perynupytowmii knanaH REG
Mamepuan CneumanbHas cTanb, aTTeCToBaHHasA ANA NPUMeHeHUsA
npwv HU3KOW TemnepaTtype
XnadazeHmol Bce Heroplouve xnagareHTbl, Bkitouas R717
Temnepamypa koHmposnupyemot cpedei [°C] OT-50 no +150
MakcumansHoe paboyee dasneHue [6ap] 52
pucoeduHumensHsiti pasmep DN [mm] OT16 [0 65
MponyckHas cnoco6Hocme K, [mM*/4] O710.17 po 81.4 AnA NONHOCTbIO OTKPBITHIX KlanaHoB
ConeHongHbi KnanaH EVRA
XnadazeHmol R717,R22, R134a, R404a, R410a, R744, R502
Temnepamypa koHmposnupyemoti cpedei [°C] OT1-40 po +105
MakcumanvsHoe paboyee dasneHue [6ap] 42
HomuHaneHasa npousgooumensHocme* [kBm] OT121.8 o 2368
MponyckHas cnocobHocme K, [m*/4] 0710.23 g0 25.0
*Ycnosusa skcnnyatauyuu: R717, -10/+25°C, Ap = 0.15 6ap
He Bce KnanaHbl MoOKa3aHbl Ha CXeMax.
CxeMbl He BOMKHbI UCMOMb30BaTbCA
B KaueCTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLuu.
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4.3
BbiBOADI

PerynupoBaHue

MprmeHeHne

Mpenmyuwecrea

HepocTtatKkn

MexaHunueckuin cnocob pe-
ryNMPOBAHUSA YPOBHS KA~
KOCTU BbICOKOTO [aB/IEHNS:
SV1/3 + PMFH

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

YMCTO MexaHUYeCKuiA cnocob pery-
nupoBaHuA. ObecneurBaeT perynu-
pOBaHVie B LUPOKOM AranasoHe
NpPOV3BOANTENBHOCTM.

OTCyTCTBYET ANCTAHLMOHHOE
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 xnagareH-
Ta 1 TONbKO € nnac-
TUHYATbIMU KOHJIEH-
caTtopamu.

YncTo MexaHnyeckmin cnocob pery-
nvposaHuA. MpocT B peanusaumm.
OcobeHHO XOPOLLO NOAXOANT ANA
NAACTUHYATLIX TENNO0OMEHHNKOB.

He obecneunBaet Tepmocu-
boHHOe oxnaxaeHvie Macna.

ONEeKTPOHHbIN cnocob
perynupoBaHus ypoBHs
KNAKOCTMN BbICOKOTO
nasneHusa: AKS 4100/4100U+

N
&

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

JKcnnyaTalunoHHas rmbKoCTb 1

KOMMAKTHOCTb. BO3MOXeH AncTaH-
LIMOHHbBIN KOHTPOJb 1 YrNpaBeHue.
MprMeHVM B LULMPOKOM Arana3oHe

He ponyckaetca
nprYMeHeHne Ana CUCTEM Ha
roproymnx xnafareHTax.

SV4-6

EKC 347 + ICM oXnaguTensax. NPOn3BOANTENbHOCTU.

MexaHuuecknii cnocob pe- MpumeHsaeTca Yncto mexaHnyeckmin cnocob pery- | PerynupoBaHue B orpaHu-
ryNMpOBaHWA YPOBHSA uNf- anA HebonbLIMX NIMPOBaHNA. TeXHNYECKN NPOCTON, | YEHHOM Anana3oHe NPown3-
KOCTN HU3KOTO iaBfIeHMNA: YCTaHOBOK. Heoporoi cnocob. BOAUTENIbHOCTU.

MexaHnuecknii cnocob pe-
rynMpOBaHNA YPOBHSA X1A-
KOCTV HU3KOFO AaBNeHNA:
SV 4-6 + PMFL

OcobeHHO nogxoanT
ANA feLeHTPaNn30BaH-
HbIX CUCTEM, Hanpw-
Mep, CUCTEM AN XO-
NOAWUNbHBIX CKMAA0B.

Yuncto mexaHnyeckumin cnocob pery-
nupoBaHua. LUnpoknii fnanasoH
NPOV3BOANTENBHOCTH.

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

DneKTPOHHbIN CNOcob pery-
NINPOBAHNA YPOBHSA KNAKO-
CTN HU3KOTO AaBneHus:

AKS 4100/4100U + EKC 347+
ICM

Orgenvrens xuakocTn

Oco6eHHO XOpoLo
noaxoAnT Ans fe-
LieHTPan30BaHHbIX
cucTeMm, Hanpumep,
CUCTEM [J15 XONOANIb-
HbIX CKNaaoB.

SKcnnyaTauMoHHasA rmbKoCTb 1
KOMMaKTHOCTb. BO3MOXeH AncTaH-
LIMOHHDIN KOHTPOb 1 yripaBieHue.
MprvMeHVM B LULMPOKOM AMana3oHe
NpPOV3BOANTENBHOCTU.

He ponyckaetca
npuMeHeHWe ANA CUCTEM Ha
roplounx xnafareHTax.

DNeKTPOHHbIN CNocob pery-
NINPOBAHNSA YPOBHS KMAKO-
CTN HU3KOTO AaBNeHus:

OcobeHHO XopoLIo
NoAXOAWT ANnA Ae-
LIeHTPANMN30BaHHbIX

YHVBepCanbHbI 1 KOMMAKTHbI
Cnoco6. Bo3moxxeH ANCTaHLMOHHBIN
KOHTPOb 1 ynpasneHue. MpumeHnm

He AonycKaeTca npnmeHe-
Hue ona CMCTemM Ha roproymx
XNadareHtax.

NVPOBAHUA YPOBHS KNLKO-
CTU HV3KOTO AABNEHUS:

AKS 4100/4100U + EKC 347+
ICF

Otgenvtens xwakoctu

NnoaxoauT ans ae-
LieHTPan30BaHHbIX
cucTem, Hampumep,
CUCTEM [J151 XONOANIIb-
HbIX CK/1afoB.

AKS 4100/4100U + EKC 347 CUCTEM, HaMpuUMep, | B LLMPOKOM AvanasoHe nponssoan- | Cructema He JOMKHa ObITb
+ AKVA Orgenvrens makoc CHCTEM [N15 XONOAWIb- | TenbHOCTY. CpabaTbiBaeT ObICTpee, | UyBCTBUTENIbHOM K Myrnbca-
HbIX CKNafoB. YeM 31eKTPONPUBOAHbBIE KanaHbl. | LNAM JaBleHNA.
Hanunune 6e3oTkasHoro knanaHa (H3).
DNeKTPOHHbIN CMOCob pery- Oco6eHHO XopoLo | IKchyaTaLMoHHasA FrMOKOCTb 1 He ponyckaetca

KOMMaKTHOCTb. Bo3mMoxeH AncTaH-
LIMOHHBIN KOHTPOSb U yNpaBeHye.
MpYMeHVM B LIPOKOM AnanasoHe
npousBoauTenbHocT. MpocTtoTa n
YAO6CTBO MOHTaXa.

npumMmeHeHne anAa cCuctem Ha
roproymnx XxnagareHTtax.

DNeKTPOHHbIN CNocob pery-
NINPOBAHNA YPOBHS KUAKO-
CTN HU3KOTO AaBNeHus:

OcobeHHO XopoLlo
NoAXOAWT ANnA Ae-
LIeHTPan130BaHHbIX

TexHnuyeckn npocTom, Hefoporon
cnocob.

[lnana3oH perynuposaHua
ypoBHA — 40 MM. ChbHO 3a-
BMCUT OT HaCTPOWKM Knana-

AKS 38 + EVRA + REG Cmeniren [1 cmcTem, Hanpumep, Ha REG. He nprmeHnm B cuc-
CHCTEM [/18 XONOANb- Temax ¢ 6onbLmMmn Koneba-
HbIX CKNafoB. HVAMMN NPON3BOAVTENIbHOCTH.
4.4 TexHuyeckoe onucaHue / Pykosodcmeo WHcmpykyuu
Cnpasotman AOKyMeHTauuna Tun [okymeHT Tun [okymeHT Tun [lokymeHT Tun [lokymeHT
AKS38 | PD.GDO.A PMFH/L | PD.GEO.C AKS 38 PL.GDO.A ICM 100-150 | PLHTO.B
Cnpasouras dokymeHmayus AKS4100/ | PD.SCO.C ICF PDFT1.A AKS 4100/ | P1.SCO.D PMFH/L PL.GEO.D /
8 A/1hasuMHOM nopsoke 4100U REG PD.KM1.A 4100U PL.SCO.E PLGEO.A
yKasaHa Ha cmp. 146 AKVA PD.VA1.B SV 1-3 PD.GEO.B AKVA PLVA1.C/ ICF PLFT0.C
EKC 347 |PS.G00.A SV 4-6 PD.GEO.D PLVA1.B REG PLKM1.A
EVRA(T) PD.BMO.B EKC 347 PL.RPO.A SV 1-3 PL.GEO.C
ICM PD.HT0.B EVRA(T) PL.BNO.L SV 4-6 PI.GEO.B
ICM 20-65 PL.HTO.A

[inA 3arpy3ku nocnefHen Bepcum JOKyMeHTaLmmn nocetmte Be6-cainT Komnanum Danfoss.
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5. PerynupoBaHune
paboTbl ncnaputenen

5.1

Perynvlposamne nogauuv
XJlagareHTa B ucnapurenun
Cc HenocpeacCcTBeHHbIM
KnuneHnem

Mcnaputenb ABNAETCA YacTblo CUCTEMbI OXJIaXKAe-
HYA, TAe NPOUCXOANT Nepeaaya Ternna oT Oxax-
Aaemoli cpepbl (Hanprimep, BO3ayxXa, paccona unm
UNU HEMoCpPeACTBEHHO MPOAYKTOB XpaHeHWs) K
XOSIOAUNBbHOMY areHTy.

Taknm 06pa3om, OCHOBHOE Ha3HauyeHue CUCTeMbI
perynupoBaHus paboTbl UCnapuTena ABnseTca
obecneyeHrie Tpebyemoli TemnepaTypbl KOHTPO-
nupyemor (oxnaxpaemoi) cpefbl. Kpome Toro,
cucTema perynmpoBaHusa AOMKHa Takxe obecne-
yrBaTb 3PPEKTUBHYIO N HafexXHYIo paboTy ncna-
puTens B No6bIX YCIOBUSAX.

[lnA 3T0ro, B 4aCTHOCTU, MOXeT NoTpeboBaThCA
MCMoNb30BaHMe CNIefyoLWmx MeTOLOB Perynmnpo-
BaHWA paboTbl ncnapuTenei:

m PerynupoBaHue nofauv *KUAKOro xiagareHTa
B Ucnapwurtenb; B nogpasgenax 5.1 n 5.2 pac-
CMaTpMBalOTCA ABA Pa3HbIX cnocoba: nogava B
ncnapuTenn ¢ HeNOCPeACTBEHHbIM KUMEHNEM
XnagareHTa 1 nofgava B UCNapuTenu ¢ NpuHy-
ANTENbHOW LMPKYynAUnen.

m OrtTanika ncnaputenen (Cm. nogpasgensl 5.3 n
5.4), HeobxonrMas ana BO3ayxooxnagutenei,
paboTatowmx npm Temnepatypax Hmke 0 °C.

m [lepeknioyeHune 3ajaHHbIX TemnepaTyp and
ncnaputenein, paboTatoLwmx Ha pasHbIx Temne-
paTypHbIX YPOBHAX (CM. nogpasgen 5.5).

m PerynupoBaHue TemnepaTtypbl KOHTponupye-
MO cpefibl B CJTy4asax Heo6XOANMOCTM ee NoA-
[epPXaHus Ha MOCTOAHHOM YPOBHE C BbICOKOM
TOYHOCTbIO (CM. Moapa3gen 5.6).

Mpwy paccmoTpeHrr BONPOCOB PerynmpoBaHns
TemnepaTypbl KOHTPONMPYEMOI cpefibl 1 OTTall-
KU, UCMapUTeNun C HeNoCcpeaCcTBEHHbIM KAMEHNEM
(DX) n ncnaprTtenu c HaCOCHOM nogaven xnaga-
reHTa pacCMaTprBalOTCA OTAENbHO BBUAY HEKO-
TOpPbIX Pa3IMYMi B cUCTEMaX PerynnpoBaHus.

Mpwu pa3paboTKe crCcTeMbl MOAAUN XKUAKOCTA B
ncrnapuTenb ¢ HEMOCPEACTBEHHbBIM KUMEHEM
[OJIXKHbI ObITb COONIOAEHBI CreayoLme TpeboBa-
HUA:

m [Jlo/mKHO 6bITb 06ecneyeHo ycnoBue NosIHOro
BbIKVMaHWSA XULKOrO X1afareHTa, nocTynato-
LLero B McnapuTesib. 3To HEO6X0AMMO ANs
3alLUTbl KOMMPECCOoPa OT MMAPaBANYECKOro
ynapa.

m TemnepaTtypa oxnaxaaemon cpefpbl Ha BbIXoae
13 UcnapuTens JOSIKHA MOAAEPKMBATLCA B
3aflaHHOM JnanasoHe.

BripbICK XXMAKOTO X/laaareHTa B ICMApUTeNb pery-
NNPYETCA PACLUNPUTESNIbHBIM KNanaHOM, KOTOPbIi
[OJMKEH NoAAepKMBaTb Neperpes xnajareHTa Ha
BbIXOfe 13 ucnaputens B TpebyeMom AranasoHe
Temnepatyp. B KauecTse Takoro perynupyouyero
KrlanaHa MOXHO 1CMonb30BaTh 6o Tepmope-
rYNIMPYIOLLMIA PacLUMPUTENbHBIV KNnanaH, 1mbo
3/IEKTPOHHbIN PACLUNPUTESIbHbIN KNamaH.

[lna perynnpoBaHuWa TemnepaTypbl, Kak NpaBuio,
NCMosb3yeTca ABYXMO3ULMOHHbIN PerynaTop,
OTKPbIBAOLUI 1 3aKPbIBAIOLWMI IMHNIO MOAAYN
YKNAKOCTU B ICMapuUTesib B COOTBETCTBUN C TEM-
nepaTypon KOHTPONMPYEMOWi Cpefbl.
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lpumep 5.1.1:

Hcnapumerne ¢ HenocpedcmaeH-
HbIM KuneHuem xsaddzeHma,
dpoccenuposaHue XuoKo20
XnaoazeHma npu nomowu
mepmopezynupytowezo KnanaHa

Mungknin xnapgareHt
BbICOKOIO AlaBieHNsA

s [lapOXKMAKOCTHAA CMECh
MapoobpasHbIii xnagareHT
HW3KOro JaBfieHuA

® 3anopHbIf KnanaH Ha
XKNAKOCTHON INHUN
Qunbtp
ConeHouaHbIN KNanaH

@ Tepmoperynvpytowmin
paclMpUTENbHbIN KnanaH
3anopHbIf KNanaH Ha Bxoae
B McnapuTenb
3anopHbIv KnanaH Ha NHUN
BCaCblBaHWA
Wcnaputenb

KoHTponnep Temnepatypbl
[atynk Temneparypbl

TexHuyeckue
Xapakmepucmuku

Danfoss
Tapp_0062_02
10-2012

EKC 202

B nuHmio BcacbiBaHUA

® sva

M3

__©@AKs 21

@I/Icnapmenb

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

Mopaua XnpKoro xnagareHTa KOHTponmpyeTca
TepMOpErynnpyoLwmmM paclunpuUTenbHbIM Knana-
HoMm TEA @, nopaepKrBatoLLM Neperpes rasa Ha
BbIXOAE 13 MCNapuUTensa Ha NOCTOAHHOM YPOBHe.
KnanaH TEA npepgHa3HaueH ania cuctem, pabotato-
LMX Ha amMmnake. Komnanua JaHdocc Takke
NpoV3BOANT TEPMOpPErynMpyoLLme KnanaHbl 4ns
paboTbl ¢ pTOpCoAepPKALLUMMUM XNTajareHTaMu.

TemnepaTtypa oxnakgaemou cpefpbl perynnpyetca
undposbiM KoHTponepom EKC 202 ®, koTopbiii
ynpaBnaeT coneHonaHbiM KnanaHom EVRA ® B
COOTBETCTBUM C TEMNEPATYPOI OXNaKaaemom
cpeabl, n3mepsaemon gatunkom AKS 21 @ PT 1000.

3TOT CNocob perynnpoBaHNs NPUMEHNM TaKxXKe K
DX ncnaputenam c eCTeCTBEHHOW OTTAaNKOW 1N
OTTalKOM NPV MOMOLLM 31eKTPOHarpeBaTens.

EcTecTBeHHas oTTalKa OCyLLeCTBIAETCA NepeKkpbl-
TeM NOTOKa XlagareHTa K McnapuTento Npu BKIO-
yeHHOM BeHTUNATOpe. OTTalKa aneKTpoHarpe-
BaTeNeM OCYLLeCTBNIAETCA NepeKpbITMeM NOTOKa
XnafareHTa K ncnapuTento, OTK/IlOYEHEM BEH-
TUNATOPA 1 BKJIIOYEHMEM SNeKTpoHarpeBaTens
BHY TP opebpeHHOro ncnaputesibHoro 6moka.

KoHmponnep ucnapumensa EKC 202

KoHTponnep ynpasnsaet Bcemu GyHKLMAMY, CBA-
3aHHbIMK C PaboToN ncnapuTens, BKoYas perynu-
poBaHue TemnepaTypbl, paboTy BEHTUNATOPOB,
OTTaliKy 1 aBapuiiHble COOOLLeHMA.

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

TepmoperynvpytoLwmii pacluMpuTenbHbI KnanaH TEA

XnadazeHmel R717

Temnepamypa kunerus [°C]

O1-50 go +30

MakcumanvHas memnepamypa mepmobasnioxa [°C] | 100

MakcumaneHoe paboyee dasneHue [6ap] 19

HomuHaneHas npousgodumenbHocms™ [kBm]

013.580295

*Yenosua akcnnyataunu: —15°C/+32°C, ATy, = 4°C

ConeHongHbi knanaH EVRA(T)

XnadazeHmol

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.

CXembl He OMKHbI CMO/b30BaTbCA
B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

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

Temnepamypa kKoHmposnupyemou cpedebi [°C]

O1-40 po +105

MakcumanvsHoe paboyee dasnerue [6ap] 42

HomuHaneHas npouzgodumensHocme* [kKBm] O721.8 po 2368

MponyckHasa cnoco6Hocmes K, [m°/u] 010.23 po 25.0
* Ycnosua akcnnyatauum: R717, -10/+25°C, Ap = 0.15 6ap

Cetuyarbiii punbTp FA

XnaoazeHmol AmMurak 1 dTopcofepallyme xnapaareHTbl
Temnepamypa koHmponupyemoli cpedsi [°C] OT1-50 go +140

MakcumanvsHoe paboyee dasnerue [6ap] 28

MpucoeduHumenvHbit pazmep DN [Mm] 15/20

Qunempytousudi 3emeHm

CeTKa 13 Hep>KaBeloLLeln CTaamn ¢ pasmepom ayeinkn 150 MKM

lponyckHas cnocobHocme K, [m/4]

3.3/7.0
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 5.1.2:

Vicnapumens ¢ HenocpedcmaeH-
HbIM KuneHuem xaddzeHma,
dpoccenuposaHue XuoKo2o
XnaoazeHma npu Nomowu
3/1eKMpPOHHO20 pacwiupumeso-
HO20 K/ianaHa

MKuaokuim xnagareHT
BbICOKOIO AAaBfieHMA

= [JAPOXKMAKOCTHAA CMECH
MapoobpasHblIii xnagareHT
HW3KOro JaBfieHuA

@ 3anopHbIV KnanaH Ha
KNOKOCTHON NTMHNN
Ounbtp
ConeHoungHbI KNanaH
ONeKTPOHHbIN
paclmMpuTENnbHbIN KnanaH
3anopHblii KnanaH Ha BXoae
B VCNapuTenb
3anopHbIli KnanaH Ha IMHUN
BCaCbIBaHVA
Wcnaputenb
KoHTponnep
JaTunk Temnepatypbl

[aTunk faBneHun
[aTtunk TemnepaTypbl

TexHuUYecKue
Xapakmepucmuku

He Bce KnanaHbl NoKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

Danfoss

® EKC 315A

Tapp_0063_02

10-2012

B nuHumio
BCaCblBaHUSA

M3 pecnsepa

b (D AKS 21

@ WVicnaputens

B npumepe 5.1.2 npusefeHa TMnoBasa cxema pe-
rynupoBaHua paboTbl CMapuUTens ¢ Hernocpep-
CTBEHHbIM KuneHviem xnapareHTa (DX) ¢ anekTpoH-
HbIM pPerynimpoBaHnem Nofaun XuaKoctn 6es
OTTaWKW rOPAYNM ra3om.

PerynnpoBaHue BNpbICKa XXMAKOro XiajareHTa
OCYLLECTBAETCA NeKTPONPUBOAHbIM KNanaHom
ICM @ c ynpaBneHunem oT KOHTposnepa ncnapu-
Tena EKC 315A ®. [1o gaHHbIM, NolyYaembIM OT
AaTtumka gasneHus AKS @ v gatumka Temnepatypbl
AKS 21 ®, koHTponnep EKC 315A peructpupyet
neperpes napa Ha BbiIXofe U3 NcnapuTensa u pery-
nupyeT cTeneHb oTKpbITUA KnanaHa ICM ana nog-
fepKaHnA neperpesa Ha ONTNManbHOM YPOBHe.

OpHoBpemMeHHO ¢ 3TM KoHTponnep EKC 315A
Takke paboTaeT Kak LdpoBOI aBTOMaTUYECKUIA
perynatop Temnepatypbl, ynpasnaa BkaoyeHmem/
OTKJTIIOYEHMEM coneHongHoro KnanaHa EVRA @ no
CUrHanam Temneparypbl KOHTPOAMPYEMOU Cpefpl
OT AaTtuvka Temnepatypbl AKS 21 @.

Mo cpaBHEHUIO CO CMOCOOOM PerynMpoBaHus,
npuBegeHHOM B npumepe 5.1.1, AaHHbIN cnocob
obecneunBaeT ONTUMasbHbIN peXxnum paboTbl Nc-
napuTena no neperpesy 1 NOCTOAHHOE perynu-
poBaHuVe CTeNeHN OTKPbITUA BMPbICKMBAIOLLErO
KnanaHa ana obecneyeHna MakcManbHOM Npo-
N3BOAMUTENIbHOCTU U 3OPEKTUBHOCTU UCNapuTe-
ns. Mpw 3Tom obecneyrBaeTca NoOHOE KNCMNob30-
BaHUe ero TennoobmeHHo noBepxHocTn. Kpome
TOro, laHHbIV CNocob perynpoBaHus obecneyu-
BaeT 60siee BbICOKYI0 TOUHOCTb PerympoBaHus
TemnepaTtypbl KOHTPOAMPYEMOW cpefbl.

KoHmponnep ucnapumensa EKC 315A

KoHTponnep ynpasnsaeTt Bcemu GyHKLMAMY, CBA-
3aHHbIMY C PaboTo NcMapuTens, BKoYas perynu-
poBaHuve TeMnepaTypbl, MOAaYY XMAKOro xnaga-
reHTa 1 aBapuiHblie coobLeHuA.

Bonee nogpo6bHaa nHdbopmaLums npuBeaeHa B py-
KOBOACTBE Mo 3KcnayaTaumu koHTponnepa EKC 315A.

SnekTponpusoaHbIi KnanaH ICM B KauecTBe paclUMpUTENIbHOMO KnanaHa

Mamepuan Kopnyc: H/3KkoTemnepaTypHas cTanb

XnadazeHmol Bce obuienpurHATbIe XnagareHTbl, BKnovas R717 n R744
Temnepamypa pezynupyemoli cpedbl [°C] OT1-60 po 120

MakcumanvHoe paboyee dasneHue [6ap] 52

MpucoeduHumenoHeil pazmep DN [mMm] Ot 20 po 80

HomuHaneHas npouzsodumensHocmo™® [kBm] | OT 73 po 22700

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

[atunk pnaBnexua AKS 3000

[Hatumk paBneHus AKS 32

XnadazeHmol

Bce xnapareHTbl, BKtoyasa R717

Bce xnapareHTbl, BKNtoyasa R717

Pa6oyuti duanasoH 0asneHul [6ap]

Ot 0 po 60 (B 3aBUCMMOCTI OT AMarasoHa)

OT1 -1 0o 39 (B 3aBUCMMOCTH OT AViana3oHa)

MakcumansHoe paboyee dasnerHue PB [6ap]

100 (B 3aBMCUMOCTY OT AnanasoHa)

60 (B 3aBMCMOCTM OT AManasoHa)

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

OT1-40 po 85

JluanazoH KomneHcuposaHHoU
memnepamypebi [°C]

[Ana Huskoro pgasneHusa: ot =30 go +40
[nsa Bbicokoro gasneHusa: ot 0 go +80

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

HomuHanbHeil 8bIX00HOU cuzHan OT14 go 20 MA

1-5Bunn0-10B
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 5.1.3:
Wcnapumense c HenocpedcmaeH-

HbIM KUneHuem xsaoazeHma,

3JIeKMpPOHHAA cucmema

0poccenuposaHus Xuokoeo
XxnadazeHma npu NoMowu
knanaHHol cmaHyuu ICF

B nuHumio

Muaokum xnagareHT BCacblBaHUA

BbICOKOIO AaBJfieHNA

= [JApPOXKUAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBneHns

Danfoss
Tapp_0064_02
10-2012

@ EKC 315A

D Aks 21

@ KnanaHHas ctaHyma ICF:

o O

3anopHbIn KnanaH Ha
KNOKOCTHOW NUHNN
Ounbtp

ConeHonpaHbI KnanaH
Mogynb py4YHOro oTKpbITMA
ONeKTPONPUBOLHbIN
knanaH ICM

M3 pecnBepa

® Wcnaputenb

3anopr||7| KJlanaH Ha Bxoje

B MCMapWTenb B npumepe 5.1.3 npuBegeHa cnctema perynmpo-

BaHWA Nofjaun xnagareHTa B Mcnaputenb C Hemno-
cpefcTBeHHbIM KuneHvem (DX) ¢ 3n1eKTpOHHbIM
yrnpaBneHuem 6e3 oTTarKy ropsYvM rasom. JTa
CcXeMa aHanormyHa cxeme B npumepe 5.1.2, Ho
peanu3oBaHa Npu NoMoLUY HeflaBHO pa3paboTaH-
HoW KnanaHHon ctaHuuu ICF.

@ 3anopHbI KnanaH Ha NMMHUN
BCacbIiBaHMA

@ Wcnaputenb

@ KoHTponnep

@ [Jatumk Temnepatypbl

@ [atuunk gaBneHua

@ [aTtuunk TemnepaTypbl

KnanaHHas ctaHums ICF cogeput B cebe fo wec-
T Pa3nNYHbIX MOZYIel, pa3MeLLeHHbIX B OAHOM
Kopnyce, 1 NpeAcTaBnaeT coboi KOMMaKTHOE 1
NPOCTOE B YCTaHOBKE perynupytoLiee ycTponcTBo.

PerynnpoBaHue BnpbICKa XMAKOro XfajareHTa
OCyLLeCTBNAETCA NeKTPONPUBOAHBIM KlanaHoM
ICM c ynpaBneHuem OT KOHTponnepa ncnapurtens
EKC 315A @. Mo gaHHbIM, NoyyaeMblM OT AaTurKa
nasneHua AKS ® v patunka Temnepatypbl AKS 21 ®,
koHTposnnep EKC 315A pernctpupyet neperpes
napa Ha BbIXofe 13 ucnaputens n perynnpyet
cTeneHb OTKpbITMA KnanaHa ICM gna nogaepxa-
HWA Neperpesa Ha ONTNMabHOM YPOBHe.

OpHoBpemeHHo ¢ 3TuM KoHTponniep EKC 315A
TakXKe paboTaeT Kak LdpoBO aBTOMATUYECKII
perynatop TemnepaTtypbl, ynpasnaaa BKAYeHnem/
OTKJoUYeHnem coneHoungHoro Knanaxa ICFE no
CMTHanam TeMnepaTtypbl KOHTPOIMPYEMOWU cpefbl
OT faTurKka Temnepatypbl AKS 21 @.

Mo cpaBHEHMIO CO CNOCOBOM perynmpoBaHus,
npusegeHHOM B npumepe 5.1.1, AaHHbIN cnocob
obecrneyrBaeT ONTUMarbHbIN PEXUM PaboTbl UC-
napvTens no neperpe.y 1 NOCTOSAHHOE perynu-
poBaHKe cTeneHu OTKPbITUA BNPbICKMBaOLLEro
KnanaHa ans obecneyeHra MakcmanbHON Npo-
N3BOAUTENIbHOCTU U 3PEKTUBHOCTU UCNapuUTe-
nsa. Mpw 3Tom obecneyrBaeTca NOHOE NCMONb30-
BaHVie ero TenI006MeHHO noBepxHOCTH. Kpome
TOrO, laHHbIV CNocob perynpoBaHua obecneyu-
BaeT 6osee BbICOKYI0 TOUHOCTb PerympoBaHus
TemnepaTypbl KOHTPONNPYEMOI cpefibl.

KoHmponnep ucnapumens EKC 315A

KoHTponnep ynpasnaeT Bcemu GyHKLUAMU, CBA-
3aHHbIMY € paboTo ncnapuTens, BKoYas perynu-
poBaHue TemnepaTypbl, NOAaYy KNAKOro xiaaa-
reHTa 1 aBapuiHblie CoobLLeHMs.

Bonee nogpo6bHaa nHdopmauma npuBeaeHa B py-
KOBOACTBeE Mo 3KcnnyaTaumm koHTponnepa EKC 315A.

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXeMmbl He JOIKHbI ICMO/b30BaThCA

B KauecTBe KOHCTPYKTOPCKO
L[OKyMeHTaLmu.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 5.1.4:

Vicnapumens ¢ HenocpedcmaeH-
HbIM KuneHuem xsaddzeHma,
3/1eKMPOHHAsA cucmema
0poccenuposaHus XUuoKozo
x/1adazeHma npu NoMouwju
knanaHHol cmaHyuu ICF

MKunagkunin xnapareHT
BbICOKOIO iaBieHnsA

== [JAPOXNAKOCTHAA CMECH
Mapoo6pasHbliii xfnagareHT
HW3KOro JaBfieHuA

@ KnanaHHasa ctaHuyums ICF:

o O

3anopHbIN KnanaH Ha
YKUIOKOCTHOW JINHUM
Ounbtp

PacwmpuTenbHbin KnanaH
3anopHbIf KnanaH Ha Bxoge
B UCnaputenb

@ 3anopHbI KnanaH Ha MNHUN
BCaCbIBaHWA

® Wcnaputenb

@ KoHTponnep

® [JaTunk Temnepatypbl

® [atuvk gaBneHua

@ [Jatumk Temnepatypbl

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

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLuumu.

B nuHuio
BCacblBaHUA

M3 pecnBepa

Danfoss
Tapp_0160_02

@ EKC315A Topp 01

@ Wcnaputenb

B maHHOM NMprMepe paccmaTprBaeTCa CXema pe-
rynMpoBaHua paboTbl Mcnaputensa c Hemocpepa-
CTBEHHbIM KuneHnem xnagareHTa (DX) c anek-
TPOHHbIM yrpaBfieHnem 6e3 oTTalKy ropsaunmM
rasom npu nomoLun KnanaHHowm ctaHumm ICF.

B Kopnyce KOMMNaKTHOMW, Nerko ycTaHaBMBaeMom
perynuvpytowen knanaHHon ctaHuymm ICF pasme-
LAeTCA [0 WeCTN Pa3INYHbIX MOAYynen.

Mopaya *XMAKOro xnafjareHTa perynmpyerca Mo-
ZyneMm C SNeKTPOHHbIM PacLLUMPUTESIbHbIM Knana-
Hom ICFA ¢ ynpaBneHuem oT KOHTponiepa ncna-
putens EKC 315A @. Mo aaHHbIM, NoslyyaembiM OT
ZaTtumka fasneHua AKS ® v gatunka Temnepatypbl
AKS 21 ®, koHTponnep EKC 315A peructpupyet
neperpes napa Ha BbIxofe 13 ucnaputensa u pe-
rynmpyert cteneHb oTKpbITUA KnanaHa ICFA gna
nogfepaHua neperpesa Ha ONTUManbHOM
YyPOBHe.

[aHHbI cnocob perynrpoBaHus obecneunsaet
ONTVManbHbIN PEXUM PaboTbl UCNapuTeEns No
neperpe.y 1 NOCTOAHHOE perynnpoBaHye cTe-
MeHW OTKPbITVS BNPbICKMBAIOLLEro KnanaHa ans
obecneyeHrss MakCMManbHOWM NPOVN3BOANUTENb-
HOCTU 11 3$deKTUBHOCTU ncnaputens. Mpu 3Tom
obecneunBaeTcs NoHOE NCMOJIb30BaHNE ero
TennoobmeHHoI NoBepxHOCTW. Kpome Toro,
[aHHbIN cnocob perynupoBaHna obecneymsaet
60ree BbICOKYIO TOUHOCTb PETYIMPOBAHUSA TEM-
nepaTypbl KOHTPOMPYEMON Cpefbl.

KoHmponnep ucnapumensa EKC 315A

KoHTponnep ynpasnsaet Bcemun dyHKUMAMY, CBA-
3aHHbIMK C PaboToN NCNapWTens, BKIoYas perynm-
poBaHve TeMnepaTypbl, NOAaYy XMUAKOro xnaga-
reHTa 1 aBapuiiHble coobLyeHus.

Bonee nogpo6Haa nHdbopmaumsa npuBeaeHa B py-
KOBOZACTBE MO 3KcnnyaTaumm konTponnepa EKC 315A.

[lna npuBefeHHOro B JaHHOM npumepe crnocoba
perynvpoBaHna BMeCTo KnanaHHow ctaHuum ICF
MO>HO MCMOMb30BaThb KanaHbl 06bIYHOro TMNa
(3anopHbin knanaH SVA, ¢unbtp FIA, sneKTpOoHHBbIN
pacwmpuTenbHbli KnanaH AKVA v 3anopHbii
knanaH SVA).

KoHTponnep EKC 315A moxeT ncnosnb3oBatbca
KaK Anda perynmpoBaHua C UCNONb30BaHNEM Kia-
naHHon ctaHuum ICF, Tak 1 ¢ ncnonb3oBaHnem
KrianaHoB 06blYHOro TUna.
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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

5.2

PerynupoBaHue nogauu
XNafareHTa B ucnapuTenu c
HacocHol nopaven

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

= NapoxnaKocTHan cmecb
Mungknin xnapareHt
HM3KOro JaBneHuA

@ 3anopHbIN KnanaH Ha
KUIOKOCTHOW JINHUMN

@) Ounbtp

@ ConeHonpgHbI KnanaH

@ Perynupytowmn knanaH
3anopHbIN KnanaH Ha BXoae
B UCNapuTenb

@ 3anopHbIN KnanaH Ha IMHUK
BCacblBaHUA

@ Wcnaputenb

KoHTponnep

® [JaTunk Temnepatypbl

TexHu4eckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Mo cpaBHEHUIO C aMMMAYHBIMU CUCTEMaMK C
HernocpeACcTBeHHbIM K/NeHVeM XJlafareHTa pe-
ryNMPOBaHNe aMMMAYHbBIX CUCTEM C HACOCHO
ropayei ABnAeTCA 6onee NPOCTbIM, MOCKONbKY
BEPHO NoA06PaHHbIV OTAENUTENb XUAKOCTU NO-
3BOMIAET 06eCneunTb 3aLUTy KOMMPECCOPOB OT
rmapasanyeckoro yaapa.

Hanunuve B cxeme otaenntens )WAKOCTU rapaH-
TUPYyeT BO3BPaT B KOMMNPECCOp TONbKO "cyxoro”
napa XonoAuNbHOrO areHTa.

PerynupoBaHue paboTbl ncnaputeneii ABnaeTca
6onee NPOCTbIM, MOCKOJIbKY TpebyeTca Nnilb
npocTevilliee IByXNO3MLNOHHOE perynnpoBaHmne
rnopauv xnagareHTa B UCMapuTenu.

,,,,,,,,,,,,, _Oaks2 Topp, 5065_02
Ll | 10-2012
.
|
|
|
|
M3 |
oTgenuTtens |
KNAKOCTN !
) ——
K otgenutento)
@Rec ®sva ® SVA xmakoctn
@ Wcnaputens

B npumepe 5.2.1 nprBeaeHa TMNoBasa cxema pe-
rynnmpoBaHusa paboTbl MCNapuTens C HACOCHOW
rnopaven xnagareHTa 6e3 oTTalku ropAYrM rasom,
KOTOpas TakXe NpYMeHVMa K ncnapuTenam C Ha-
COCHOV Nojayen xnagareHTa C eCTeCTBEHHON 1nu
SNEeKTPUYECKOI OTTaNKOMN.

Temnepatypa oxnaxgaemMoi cpefibl NofAepK1Ba-
eTCA Ha 3ajaHHOM YPOBHe NP MOMOLLM KOHTPOS-
nepa Temnepatypbl EKC 202 ®, koTopblii yrnpas-
NAeT BK/OYEeHNeMm / OTKNIOYEHEM COTEHOVAHOMO
knanaHa EVRA ® no curHanam temnepaTypbl KOH-
TponupyemoW cpeabl,MOCTyNawLmm OT AaTumKa
Temnepatypbl AKS 21 ® c snemenTom PT 1000.

KonnuyecTBo noctynatolleii B cnaputenb
XKMUAKOCTY perynmpyeTca CTeNeHblo OTKPbITUA
py4YHOro perynupytoLiero knanaHa Tvna REG @.

MpaBusibHas HaCTPOIKa CTEMEHN OTKPLITUA pery-
NINPYIOLLErO KNanaHa MeeT 60sbLIoe 3HauYeHNe.
Cnuwkom 60sbLuasi CTeNeHb OTKPLITUA NPUBEAET
K uacToMy cpabaTbiBaHUIO, @ 3HAUNT 1 K U3HOCY
ConeHouAHoro KnanaHa. HegoctatouHas cteneHb
OTKPbITVA NPUBELET K HEAOCTATOYHON Nofaye
XKWIKOTO XnafareHTa B UCnapuTenb.

KoHmponnep ucnapumensa EKC 202

KoHTponnep ynpasnaeTt Bcemn GyHKUMAMY, CBA-
3aHHbIMY € paboToN NCNapuTens, BKoYas perynu-
poBaHue TemnepaTypbl, PaboTy BEHTUNATOPOB,
OTTaliKy 1 aBapuiiHble coobLLeHUs.

Bonee nonpo6Hasa nHbopmaums npuBeaeHa B py-
KOBOZACTBE N0 3KcnnyaTaumm KoHTponnepa EKC 202.

Perynupytowmin knanaH REG

Mamepuan CneupranbHas XNafoCToKas CTanb, cepTuGULMPOBaHHAA ANA UCMONb30BaHUA
B YC/IOBMAX HU3KKX TemMnepaTyp

XnaoazeHmol Bce ob6wenpuHATbIe HEroptoume xnagareHTol, BKntovasa R717

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

MakcumaneHoe paboyee oasneHue [6ap] 52

lMpucoeduHumenbHbit pasmep DN [Mm] OT16 o 65

lMponyckHas cnocobHocme K, [M*/4]

OT0.17 po 81.4 4NA NONHOCTbIO OTKPLITLIX KNanaHoB
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

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

= TapOonAKOCTHaA cMecCb

Mnoknn xnagareHT
HW3KOro JaBfieHun

@ KnanaHHaa ctaHuwms ICF:

o OB

3anopHbIN KnanaH Ha
YKUIAKOCTHOW JINHUN
Ounbtp
ConeHounpgHbI KnanaH

Mogysnb py4yHOro oTKpbITUA

Perynupytowmn knanax

3anopr||7| KnanaH Ha Bxofe

B ncnaputesb

@) 3anopHbIi KnamnaH Ha IMHUK

BCaCbIBaHWA
@ Wcnaputenb
@ KoHTponnep
@ [Jatumk Temnepatypbl

He Bce knanaHbl NoKa3aHbl Ha CXemax.

CxeMmbl He [JOMKHbI NCMOMb30BaTbCA
B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

Danfoss

® AKS 21 Tapp_0066_02
== 10-2012
|
|
|
|
|
|
|
|
|
|
|
Vs ICFE
oTaenvTens
KNOKOCTU @ ICF ‘ ‘ ‘
‘ ‘ ‘ K otgenutento
@svA  xupkocTn
ICFFICFO ® Wcnapurtens

B nprvmepe 5.2.2 npuBeneHa cxema perynmpoBsa-
HUA PaboTbl NCNapUTENA C HACOCHOW Noaayen
XnafareHTa 6e3 oTTaliKu ropsYMm razom npu no-
Mol KnanaHHow ctaHumm ICF. 3Ta cxema aHano-
rMyHa cxeme, NprBeLEeHHON B Npumepe 5.2.1 n
TaKkXKe NPUMeHnMa Ansa ncnapuTenen ¢ HACOCHOMN
rnofaven xnagareHTa C eCTeCTBEHHOW U SNneK-
TPUYECKOW OTTaKOW.

KnanaHHas ctaHuyms ICF cogep»ut B cebe fio wec-
T Pa3NYHbIX MOZYNel, pa3MeLLeHHbIX B O4HOM
Kopnyce, 1 NpeacTaBnaeT cobo KOMMAKTHOE 1
NPOCTOE B YCTaHOBKE perynupytoLiee ycTponcTBO.

Temnepatypa oxnaxgaemown cpeapbl noagaepKuBa-
eTcA Ha 3aflaHHOM YPOBHe NP MOMOLLM KOHTPOS-
nepa temnepatypbl EKC 202 @, koTopbiil ynpas-
nAeT BKOYeHNeM / OTKNIOYEHEM CONIEHONAHOIO
knanaHa ICFE, yctaHoBNneHHOro B KnanaHHom
ctaHumu ICF, no curHanam TemnepaTtypbl KOHTPO-
nMpyemow cpefbl, NOCTyNaloLWmM OT faTunKa TeM-
nepatypbl AKS 21 ® ¢ anemenTom PT 1000.

KonunyecTBo nocTynaioLlen B CnapuTesib *KUAKO-
CTV perynupyeTca cTeneHbio OTKPbITUA PyYHOro
perynupytowero knanaHa Tmna ICFR. MNpasunbHasn
HaCTpOWKa CTeNeHn OTKPLITUA PErynmpytowero
KnanaHa nmeeT 6onbLioe 3HaveHune. Cinwkom
6onbluas CTeneHb OTKPbITUA NPUBELET K YaCcTOMY
CpabaTbiBaHNIO, @ 3HAYUT 1 K N3HOCY CONEHOUA-
HOro KnanaHa. HegoctatouHas cTeneHb OTKPbITUA
npusefeT K HeJOCTaTOYHOW nofaye XnaKoro
XnagareHTa B ucnaputesib.

KoHmponnep ucnapumens EKC 202

KoHTponnep ynpasnsaet Bcemun dyHKUMAMY, CBA-
3aHHbIMM C paboTow McnapuTens, BKoYas perynm-
poBaHue TemnepaTypbl, PaboTy BEHTUNATOPOB,
OTTalKy 1 aBapuiiHble COOOLEeHUS.

Bonee nogpo6Has nHdopmaums nprBeaeHa B py-
KOBOZACTBE MO 3KCnnyaTaumn koHTponnepa EKC 202.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 5.2.3:

Bnpeick xudko20 xnadazeHma 8
8030yXx00Xx/1a0UMe b 3amonJieH-
HoU cucmemel € 371eKmpu4eckou
unu paccoseHol ommadkou
npu nomowu knanaHa AKVA/
ICFA ¢ wwiupomHo-umnynecHol
mooynayuet (LLIVIM)

== [lapoXunpKoCTHaA cmecCb
MKuaokum xnagareHT
HM3KOro JaBneHuA

(@) 3anopHbiit knanaH Ha
KUIOKOCTHOW JINHNM

@ ounbtp

(B®) 3neKkTpoHHbIi
PacWMpPUTENbHbIN KNanaH

(@) 3anopHbiit KnanaH Ha Bxoae
B Mcnaputenb

(® 3anopHbiit KNana Ha IMHAK
BCaCblBaHNA

(B Kowutponnep
@ Datuuk Temnepatypbl

Wcnaputenb
@ KnanaHHasa ctaHums ICF:

3anopHbIv KnanaH
Ounbtp

OnNeKTPOHHbIN
pacwmpuTenbHbIA KnanaH
3anopHbIv KnanaH

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B @ AK-CC 450 Danfoss
Tapp_0155_02
} } ol @ AKS 21 10-2012
N S —
|
|
|
|
|
|
N3 | K
otaenuTens : oTaenuTesNo
KNOKOCTU d | | | | KUIKOCTM
[ D |'@| D ‘ ‘ ‘ ‘
Osva 7 T
@ra @ AKvA
Wcnaputens
- ® AK-CC 450 Danfoss
S Tapp_0156_02
@ AKS 21 10-2012
n3 K
otgenuTens oTaenuTento
KNOKOCTM KUOKOCTU
I .
R g
WcnapuTenb

B Knaccmnuyeckom 3aTonfieHHOM cnucTeme C Herno-
CpefCTBEHHbIM KMMEHMEM XJTaflareHTa BpPbICK
XKUAKOCTU perynmpyercs pene Temnepatypbl, KO-
TOpOe 06ecneunBaeT 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 3HayeHus. B npouecce BnpbiCka mac-
COBbIN pacxoa XxnafgareHta nogaepXXmMBaeTcA Ha
NOCTOAHHOM YPOBHeE.

[JaHHbIN cnocob perynmpoBaHus TemnepaTypbl
BO3JyXa OYeHb MPOCT, OfHAKO KonebaHus Temne-
paTypbl BBUAY anddepeHymana TepmocTaTta Mo-
ryT NPVYBOANUTL K HEKOTOPbIM MOGOUYHBIM 3P dek-
TaMm, Hafnpumep, YCyLIKe UK CyLLeCTBeHHON No-
rPEeLHOCTN perynnpoBaHus.

BmecTo BbilweynomsiHyToro cnocoba nepuogmnyec-
KOro BMpbICKa MOXHO HENpepbIBHO aAanTnpoBaTth
KONIMYEeCTBO NoAaBaeMoW XUAKOCTA B COOTBETCT-
BUM C GaKTMUECKON HArpy3Ko. ITOT NPUHLMM
MOXeT 6bITb pean3oBaH NP NOMOLLY SNeKTPOH-
HOro pacwmputenbHoro knanaHa AKVA @ ¢
LUIMPOTHO-MMMYNIbCHOM MOZYNALMEN UK KNanaH-
Holi ctaHuun ICF @ ¢ mopynem ¢ 3n1eKTPOHHbIM
pacwmpuTenbHbiM KnanaHom ICFA.

TeMHepaTypa BO3[yXa HeEMpPepPbIBHO N3MePAETCA
1 ee Tekyllee 3HayeHne CpaBHMBAETCA C 3ajaHHbIM
3HauveHueM. [pn 4OCTMXKEeHNN 3aJaHHOrO 3Have-
HUA TeMnepaTypbl BO34yXa CTeneHb OTKPbITUA

knanaHa AKVA @ ymeHbluaeTca. B pesynbrate
YMeHbLUEHWA MPOXOAHOro CeyeHns KanaHa B
3ToM paboyem UMKne yMeHbLUAeTCA ero NPonycK-
Has CNocobHOCTb. [POJOMKMTENBHOCTD LKA
perynupyetca B npepenax ot 30 cek. o 900 cek.

B cnyyae c 3aTonneHHOM cMcTemomn 3To O3HavaeT
HernpepbIBHOE perynMpoBaHue CpeHEro pacxo-
[a XxafjareHTa B COOTBETCTBMM C GaKTMUeCKoM
NoTpebHOCTbI0. YMeHbLIeHVe 06beMa BMPbICKA-
BAEMOW KUAKOCTN NPUBOAUT K YMEHbLLEHWNIO
KPaTHOCTY LIMPKYNALMMN XONOANIIbHOMO areHTa.

B pesynbraTe ncnapseTcs 60nbluee KonmMuecTso
XMajareHTa, uto obecrneurBaeT Hannume onpege-
NeHHOTO KONMYeCTBa NepPEerpeToro napa B Bo3ay-
xooxnagutene.

HenocpeacTBeHHbIM CNeACTBMEM 3TOMO

ABNAeTCA bonee HU3KaA cpeAHAA Temnepatypa
MOBEPXHOCTN BO3YXOOXaaUTeNs, Yto NpuBoamnT
K MeHbluemy AT Mexay XnagareHToOM 1 BO34YXOM.

JlaHHbIN NOAXOL K BNPbICKY »KMAKOCTY B BO3AYXO-
OXMaguTeNb 3aTOMIEHHOW CUCTEeMbI obecreynBaeT
BbICOKYIO SKCMyaTaLMOHHY0 rMbKoCTb 1 0bec-
neymBaeT TOYHOE PerynpoBaHue KonyecTsa
BMPbICK/BAEMOrO XKULKOrO XJ1aAareHTa, Yto no-
BbILIAET TOYHOCTb U SHEPro3pPpeKTNBHOCTb CHC-
TeMbl.

[Ona nonyuyeHus 6onee nogpo6Hon nHGopmaumm
cm. PykoBopctBo AK-CC 450 komnaHum Danfoss.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

5.3

OTTalika ropA4YMm rasom
BO3AyxooxnaauTenei

C HenocpeacTBEHHbIM
KuneHuem XsagareHra

Ha TennoobmeHHbIX MOBEPXHOCTAX BO3LyX00X/1a-
AuTeneii, paboTaoLmx Npu TemnepaTypax Kurne-
HWA xnafareHTa Hke 0 °C, obpasyeTca cnol uHes,
TOJILMHA KOTOPOTO YBENNYMBAETCA C TEYUEHUEM
BpeMeHY. YBennuyeHvie TONWMHbI Cos MHeA Npu-
BOAUT K NafiEHNI0 NPOMN3BOAUTENBHOCTYN UCNapW-
TenA 13-3a yMeHblueHns KoaddurumeHTa Tenno-
nepeAayn, a Takke 610KMPOBaHUA LIMPKYIALMN
Bo3fyxa. [lo3ToMy AnA nofaepaHnA Npon3Bo-
OUTENIbHOCTM BO3AYXOOXaAnTenei Ha Hagne-
allieM ypOoBHe OHV NMOAMEXaT NepuoANYECKO
oTTanke.

PasnuuatoT cnepyiowme WMPOKO NCMOMb3yemMble B
NPOMBILLNIEHHBIX CUCTEMAX OXJTaXKAEHUA CNOCoObI
OTTalKuU:

m EctecTBeHHas oTTalka
B DfeKTpuyeckas oTTarka
m OTTanka ropAaY”m rasom

EctecTBeHHan oTTalika oCyLecTBAAETCA NpeKpa-
LeH1em NoAaun xnagareHTa B CnapuTesib npu
BKJTIOUEHHDBIX BEHTUIATOPAX. DTOT CNOCo6 OTTalKuy
MOXeT MPUMEHATBLCA TONIbKO MKW TemMnepaTypax
BHYTpY nomeLeHna Bolwwe 0°C. Mpu 3Tom npouecc
OTTalKM 3aHMMaET OYE€Hb MHOTO BPEMEHN.

OTTarika Npo NOMOLLM d/IeKTpOoHarpeBaTtenei
OCYLLECTBAAETCA OTKIOYEHMEM BEHTUAATOPA,
npekpaLleHrem nogaun xiagareHTa B ucnapu-
TeNb 1 BKIOYEHMEM 3N1eKTpOHarpeBaTens, pacno-

JIOXKEHHOTO BHYTPY OPe6PEHHOT0 NCNapUTEbHO-
ro TennoobmMeHHMKa. OTTaKa NpeKkpaTuTCa no
CUrHany oT Talimepa 1u/unn Npu cpabaTbiBaHUN
TepMocCTaTa OKOHYaHWA OTTaNKM NOC/IE NOHOTO
yAaneHns cnos nHes C NoBepPXHOCTU Tennoobme-
Ha. Hapapy c Tem, UTO flaHHaA c1cTema He npeg-
CTaBNsIET TPYAHOCTEN B peanu3auum 1 He TpebyeT
60MbLUNX HAYaNbHbIX KanmnTanoBOXEHWNI, OHa
XapaKTepusyeTca CyLecTBeHHO 6osiee BbICOKMY
SKCMyaTaluoHHbIMY 3aTpaTaMm (Ha 3NeKTPo3-
Hepruto) No CpaBHEHMIO C ApYrumuy cnocobamm
OTTanKMU.

B cmcTemax c oTTalikom ropaymm razom, nocnes-
HWUI NOJAeTCcA B UCNapuTesb Af1A pa3mMopakmBa-
HVA MOBEPXHOCTM. ITOT Cnocob TpebyeT Ucnonb-
30BaHMA H6osbluero KonnyecTsa CpeacTs aBToMa-
TUYECKOrO PerynnupoBaHuna, YeM apyrmne CUcTeMbl
OTTaliKK, HO OT/INYAETCA CAaMbIMU HU3KUMU SKC-
nnyaTauvoHHbIMK 3aTpaTamu. [NpenmyLyecTteom
BMPbICKa ropAYero rasa B ucnaputenb ABNAETCA
yAaneHue mMacna v Bo3Bpat ero B Komnpeccop.
[ns obecneyeHns JOCTAaTOUHOW NPON3BOAUTENb-
HOCTW OTTalKM rOPAYMM ra3om aHHbI CNocob
cnefyeT UCNoMb30BaThb TONbKO [J1A CUCTEM OXJIaXK-
JeHus ¢ Tpema 1 6onee ncnaputensamu. Tonbko
TpeTb OT 0bLLe NPON3BOANTENBHOCTY NCMAPU-
Tenei MOXeT eIHOBPEMEHHO MCMOMNb30BaThCA
ONs OTTANKM.
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PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 5.3.1:

Ommadika 2opa4um 2azom
ucnapumerns ¢ HenocpedcmaeH-
HbIM KUuneHuem

=== [TapO0O6PA3HDBIN XSTaJAreHT
BbICOKOIO AAaBfieHMsA
Munpknn xnagareHt
BbICOKOIO AaBfieHs

= [lapPOXMAKOCTHAA CMECH
MapoobpasHbiit xnagareHT
HU3KOro JaBneHus

XudkocmHasa nuHua

@ 3anopHbI KnanaH

@) Ounbtp

@ ConeHounaHbIN Knanax

@ ONeKTPOHHbIN
pacwmpuTeNbHbIN KnanaH

3anopHbIN KnarnaH Ha Bxoae
B VCMapuTenb

JluHuA ecaceleaHuA

® 3anopHbIl KnanaH Ha Bxoge
B MCnapuTenb

@ [lByxcTyneHuyatbin
CONeHOMAHDBIN KnanaH

3anopHbIi KNanaH

JluHuA 20payezo 2aza

@ 3anopHbI KnanaH
Ounbtp

@ ConeHonaHbI KnanaH
@ 3anopHbI KnanaH

@ O6paTHbIN KnanaH

JluHusA HaeHemaHusa
O6paTHO-3aMopHbIN KranaH

@ Perynatop pasHoctu
[aBneHnmn

KoHTponnep

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

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXeMmbl He JOMKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

B pecuBep

W3 pecusepa
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Bbiwe nprBefeHa cxema aBToMaTM3aLMM CUCTEMbI
ncnaputenen ¢ HeNOCPeACTBEHHbIM KUMEHMEM U
OTTaNKOW ropsAYMM razom. [1ns cuctem C ammrakom
3TOT cnocob He Tak nonynapeH n 6onee nogxoauT
AnAa cuctem ¢ TopcopepalMm xnagareHTamu.

Lukn oxnaxoeHus

SneKTpoMarHnTHbI KnanaH EVRAT A B xugkocT-
HOW NINHUM OCTaeTCA OTKPbITbIM. BNpbICK XXnaKocTh
B VICNapUTeSb PerynmpyeTca 3f1eKTPOHHbIM pac-
WMpUTeNnbHbIM KnanaHom AKVA @.

ConeHonpHbi KnanaH GPLX @ Ha nuHWUK Bcacbl-
BaHVA NOALEPKMNBAETCA B OTKPbITOM MONIOXKEHNN,
a CepBONPVBOAHDIN KNanaH cuctembl oTtanku ICS
(1) NoAaePKNBAETCA B 3aKPbITOM MOJIOKEHNN MNPK
NMOMOLLM NUOTHOTo KnanaHa EVM. O6paTHbIii kna-
naH NRVA @) npepoTBpallaeT obpa3oBaHue baa
B ApE€Ha)KHOM MOAAOHe.

CepeonpusoaHbili knanad ICS @3 nogaepmsaetca
B OTKPbITOM MOJSIOXKEHUW NUAOTHBIM KnanaHom EVM.

Hukn ommatiku

Mpwv BKAOYEHWM UMK OTTalKK CONEHOWIHDBIN
knanaH EVRAT ® 3akpbiBaeTcsa. [Ins Toro, Ytobbl
OCYLINTb NCNapUTeNb, BEHTUIATOPbI NPOJOKAOT
paboTaTb B TeueHue 120 - 600 ¢, B 3aBUCMMOCTH
OT pa3mepa ncnapuTens.

IMpw BbIKNOUEHNM BEHTUNIATOPOB KnanaH GPLX @
3akpbiBaeTca. GPLX @ nogpepKmBaeTca B OTKPbI-
TOM MOSIOXKEHUW JaBNEHMEM FrOPAYErO rasa.

[opAumMn ras KOHAEHCUPYETCA B XONOAHOM KnanaHe,
06pasyn XMAKOCTb Haj cepBonopLiHem. Koraa
NUIOTHbIE KNamnaHbl MEHAKT CBOE MOJIOXKEHNE,
3aKpblBas KJlanaH, jaBfieHMe Ha CepBOMNOpPLLIEHb
CTaHOBUTCA PaBHbIM AaB/IEHMNIO BCAaCbIBAHUA.

TouHOe Bpemsi OT MOMEHTa, KOrfa NuIOTHbIE Kia-
naHbl MEHAIOT CBOE MOJIOXKEHME [0 MOJTHOTO 3akK-
pbITUA KNamnaHa 3aBUCUT OT TeMNepaTypbl, JaBre-
HUA, XNlafjareHTa 1 pa3mepa Knanata. [loatomy
HEeBO3MOKHO YCTaHOBUTb TOYHOE BPeMA 3aKpbl-
TUA KNanaHOB, MOXHO TOJIbKO OTMETUTb, UTO Yem
HIVXXe laBNieHne, TeM 6onblue Bpems 3aKpbITHA.

BpEMﬂ 3aKpbITUA KNnanaHa O4Ye€Hb BaXXHO YyYUTbI-
BaTb npu OoTTalke ropAvYnm rasom.

Ewe onHa 3agepxKa gnutenbHocTbio oT 10 o 20 ¢
TpebyeTca AnA Toro, YTobbl XKUAKOCTb B UCMapu-
Tenle OTCTOANACh Ha IHE U He copep»Kasa My3bipb-
KoB napa. [locne yero cepBONPUBOAHbBIN KnanaH
ICS @) oTKpbIBAETCA NPV MOMOLLM MUSIOTHOIO KNa-
naHa EVM v nopaet ropaunii ras B ucnaputesib.

B umkne oTTanku ConeHonAHbIN MUIOTHbIN KNnanaH
EVM cepBonprisoaHoro knanaxa ICS @ HaxoguTtca
B 3aKPbITOM MOJIOXKEHUN 1 yrpaBrieHrie paboToi
knanaHa ICS @ ocywwecTBnAeTCca NUAOTHBIM Kna-
naHom pasHocTy gasneHnin Tuna CVPP.

Mpwu 3Tom knanax ICS @ cospaet nepenaa gasne-
HU Ap MeXay faBneHnem ropayero rasa u gas-
NIEHVEM B pecmBepe, KOTOPbIY BbITaNKMBAET »Kuna-
KOCTb, CKOHEHCMPOBAHHY0 B UCnapuTtene npu
OTTaliKe, B IMHWIO XKNAKOCTN Yepe3 06paTHbIN
knanaH NRVA @.

Korpa Temnepatypa B ucnaputene (n3mepeHHas
patunkom AKS 21 @) gocTuraet 3aaaHHOro 3Ha-
ueHus, OTTalika npekpatyaetcs, knanat ICS @
3aKpbIBaeTCA, CONEHOWAHbIN NUAOTHBIN KnanaH
EVM cepsonpusoaHoro knanaHa ICS @ otkpbisa-
€TCA 1 OTKpPbIBaeTCA coneHouaHbii KnanaH GPLX @.

/13-3a BbICOKOW pa3HOCTN AaBNEHUIN MeXay UC-
naputenem 1 NIMHUeN BcacbiBaHUA HeOOXOAMMO
MCMoJIb30BaTb ABYXCTYNEeHYaTbll CONEHOWAHDII
knanaH GPLX nnn ICLX. B ycnosusax 6onbLioro
nepenaga faBneHns NpomnyckHasa CnocoO6HOCTb
knanaHa GPLX/ICLX coctaBnset Bcero 10 % ot
HOMUWHaNbHOro 3HaueHus, bnarofapa yemy obec-
neyrBaeTCA BblpaBHUBAHME [aBIeHNA K MOMEHTY
MOJTHOTO OTKPLITUA KNarnaHa, a 3HauuT 1 nyiaBHas
paboTa cMcTeMbI U NPeAOTBPALLEHNE NePeHOCa
YKNAKOCTY B JIMHMIO BCACbIBaHWA.

Mocne nonHoro oTKpbITUA KnanaHa GPLX oTKpbl-
Baetcs KnanaH EVRAT @, BO306HOBNAA LINKIT OXITaX-
OeHuA. BeHTUNATOp BKIOYAETCA C HEKOTOPOW 3a-
[EepP>KKOW, UToObI yCrnenu 3amep3HyTb OCTaBLUMeCs
Ha NOBEPXHOCTV UCMAPUTENA KaMn XXUAKOCTL.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 5.3.2:

lModaua xudkoeo xnadazeHma
8 8030yx00x/1a0ume’sib 3amon-
JieHHoU cucmeMbl Npu NOMOWU
knanaHHol cmaHuyuu ICF

mmm= [1ap006PA3HbIN XSAJAreHT

BbICOKOTO flaBfieHMNA
= [JapOXMAKOCTHaAA CMeCb
Mnokuin xnagareHt
HM3KOro JaBieHunA

(1) Knanauuas ctanuus ICF:

3anopHbI KnanaH
Qunbtp

ONeKTPOHHbIN
paclwpuTEnbHbIA KnanaH
O6paTHbIN KnanaH
LLTyuep nog ceBapky
Perynupytowuin knanaH

() Perynstop paBnemua
() PerynaTtop paBnenus

(@) 3anopHbiit knanaH Ha NMHWN

BCacCblBaHMA

(B KownTponnep

®) Oatuuk Temnepatypbi
@ Wcnapurens
KnanaHHasA ctaHums ICF:

3anopHbI KnanaH
Qunbtp

ONEeKTPOHHbIN
paclwpuTenbHbI KnanaH
3anopHbI KnanaH

He Bce KnanaHbl MOKa3aHbl Ha CXxemax.
CxeMbl He JOMKHbI NCMONb30BaTbCA

B KauyecTBe KOHCTPYKTOPCKOMN
[OKYMEeHTaLuuun.

® AK-CC 450
—
O

Danfoss
Tapp_0157_02

® AKS 21 10-2012

ICFS

W3 otoenutens
KNaKocTn

@ @ svA

®@Icm B otaenutens

lopAauwni ras

@ Vicnapwtenb

KNOAKoCTn

ICF

B npumepe 5.3.2 npusefeHa cxema perynmposa-
HUsi paboTbl UCNAapUTENel C HACOCHON Noaayen
YKWAKOrOo XNlaflareHTa 1 OTTanKkon ropAYMmM razom
npv nomown KnanaHHon ctaHuum ICF.
KnanaHHasa ctaHyms ICF cogepxunT B cebe fo wec-
T Pas3ANYHbIX MOAYel, pa3MeLLeHHbIX B O4HOM
Kopnyce, Y NpeacTaBnseT coboi KOMMAKTHOE 1
NPOCTOE B YCTaHOBKe perynupytoLiee yCTponcTBO.

Lukn oxnaxoeHus

Mopynb 3n1eKTPOHHOro pacMPUTENIbHOMO Kana-
Ha ICFA knanaHHo ctaHumm ICF @ ocywectensaer
HenpepbiBHOE PeryinpoBaHre KomyecTsa noga-
BAEMOW XKMAKOCTY B COOTBETCTBUN C PpaKTUUECKON
Harpy3Kom.

SnekTponprBoAHbIi KnanaH ICM @ Ha nuHuK
BCACbIBaHUA NOAAEPKMBAETCA B OTKPbITOM MOJI0-
KeHWW, a MoZynb CONEHOUAHOTO KnamnaHa cucTe-
Mbl oTTariku ICFE B knanaHHow ctaHuun ICF @ -B
3aKPbITOM NMOSIOKEHUN.

Hukn ommaliku

MNpu BKAOYEHNN LUMKNa OTTaKu, MOAY/b dNeK-
TPOHHOrO paclwmputenbHoro knanaHa ICFA kna-
naHHow ctaHuum ICF @ 3akpbiBaeTca. ns Toro,
YTO6bI OCYLUNTb MCNAPUTENb, BEHTUNATOPbI NPO-
JomkatoT paboTaTb B TeueHre 120 - 600 ¢, B 3a-
BMCMMOCTM OT pa3mepa ncnapuTens.

3aTeM BEHTUAATOPbI OTKIIOYaTCA 1 KnanaH ICM
3aKpblBaeTCA.

3a 3TUM cnepyeT 3afepKKa ANnTenbHOCTbIo OT 10
10 20 ¢, Heobxoanmasa A Toro, YToobl KUAKOCTb
B UCMapuTesie OTCTOANACh Ha IHE 1 He cofepKana
ny3blpbKOB Napa. [locse yero moaynb coneHona-
Horo KnanaHa ICFE B knanaHHow ctaHuum ICF
OTKPbIBAETCA M OCYLLUEeCTBAAET nogavy ropayero
rasa B ucnapuTtenb.

Bo Bpema LumKna oTTanky KOHAEHCUPYOLWNIACA B
ncrnapuTene ropavmnin ra3 nofaeTca Ha CTOPOHY
HW3KOro faBneHua. [laBneHne oTTaiku perynupy-
etcs knanaHom ICS ¢ nunoTHbIM kKnanaHom CVP @.

OTTalika npekpaLllaeTca npu JOCTUXKEHUN 3afaH-
HOro 3HauYeHWA TemnepaTypbl B CNapuTene nin
cpabaTblBaHUU TaliMepa OKOHYAHWA OTTaNKN,
MoAynb coneHongHoro KnanaHa ICFE B coctase
KnanaHHown ctaHuum ICF ® 3akpbiBaeTca u nocne
HebOoNbLUON 3ajePXKKN OTKPbIBAETCA SNeKTponpu-
BOAHbIN KnanaH ICM ®).

Bornbluas pa3HOCTb faBNeHUA Mexay ncnapute-
JIeM 1 NIVHUEN BCacblBaHNA 00YyC/IOB/BAET He-
06X0ANMOCTb MOCTeNeHHOro cbpoca AaBneHns
C Lenblo €ro BblpaBHMBaHMA K MOMEHTY MOSIHOTO
OTKPbITWSA KNanaHa ans obecrneyeHns nnaBHom
paboTbl CMCTEMBI 1 NPEAOTBPALLEHMSA NepeHoca
YKMUAKOCTY B JIMHUIO BCACbIBAHNA.

MpenmyLLecTBO NPUMeHeHNA SNeKTPONPUBOLHO-
ro knanaHa ICM ® 3aknioyaeTcs B BO3MOXHOCTY
obecrneyeHns BbipaBHUBaHWUA AaBNIEHWA OTTaNKM
3a CYET Me[NIeHHOrO OTKPbITVA KnanaHa.
Hanbonee peHTabenbHbIM CNOCOH6OM peanunsaLmm
3TOro NoAxo4a ABMAETCA MCNONb30BaHMe ABYXMO-
3MLNOHHOTIO peXknuma paboTbl KnanaHa ICM ¢
3a/laHeM OYEHb Manoli CKOPOCTY OTKPbITUA KNa-
naHa. Takxe 3Toro apdeKkTa MOXHO JOCTUTHYTb,
UCMosb3ya KnanaH B peXX1ume naaBHOro perynu-
pOBaHWA, U3MEHAA CKOPOCTb U CTEMEHb ero oT-
KpbITUsi CBOGOAHO NPOrpaMMUPyeMbIM KOHTPOJ-
nepom (PLC).

Mocne nonHoro oTKpbITMA KnanaHa ICM oTKpbI-
BaeTA CONeHOUAHbIV MOAYNb NOJAUN XKUAKOCTU
ICFA B cocTaBe knanaHHow ctaHuuu ICF @, Bo-
300HOBNSAA LMK OXNaXAeHUA. BeHTUnsATOop BKtO-
UaeTcA C HEKOTOPOI 3afiePXKKOI, YTOObI ycnenu
3amep3HYyTb OCTaBLUMECA Ha MOBEPXHOCTY m1cna-
puUTens Kanau XnaKocTu.
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Dacifold

PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

TexHuyeckue CepBONPUBOAHBIN KNanaH ¢ MUOTHbIM ynpasneHrem ICS
Xxapakmepucmuku Mamepuan Kopnyc: H/3KoTemnepaTypHas cTanb
XnaoazeHmol Bce obuienpuHATble XnagareHTbl, BKAouas R717(ammuak) n R744(CO,)
Temnepamypa kKoHmposnupyemod cpedsi [°C] | OT-60 fo +120
MakcumansHoe paboyee dasneHue [6ap] 52
MpucoeduHumenvHbit pazmep DN [Mm] OT120 po 150
HomuHaneHas npoussodumensHocms™® [kBm] | Ha nuHum ropayero rasa: ot 20 o 4000
Ha nuHum xunpakocTn 6e3 asoBoro nepexopa: ot 55 go 11,300
* Yenosua skcnnyatauum: R717, Tig = 30°C, Pyiscr, = 12 6ap, AP = 0.2 6ap, Taiscr. = 80°C, T = —=10°C, KpaTHOCTb LMPKyNALMN = 4
[1ByXCTyneHuYaTbl CONEHOUAHBIN [IByXCTyneHuaTbIn CONEHOVAHBIN KnanaH
KnanaH c nHeemoynpasneHnem GPLX | c nHeBmoynpasneHvem ICLX
Mamepuan Kopnyc: Hu3kotemnepatypHas ctanb | Kopnyc: HuskotemnepartypHbii Y4yryH
XnaoazeHmol Bce obLuenpuHaATbie Heroptoune Bce obujenpuHaATbie Heroptoumne
XJlagareHTbl, BKtovast R717(ammuak) XNafareHTbl, BKmovas R717(ammumak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go 150 OT1-60p0 120
MakcumanvHoe paboyee dasnerue [6ap] 40 52
lMpucoeduHumenbHebit pasmep DN [Mm] OT180 po 150 07132 po 150
HomuHaneHas npouzgodumensHocmo* [kKBm] | Ha nnHMM BcacbiBaHWA cyxoro napa: Ha nuHum BcacbiBaHMA cyxoro napa:
oT442 no 1910 o1 76 po 1299
Ha nuHum BcacbiBaHMA BNaXHOro napa: | Ha nuHWy BcacbiBaHKA BNaXKHOTO napa:
oT 279 go 1205 o148 po 820
* Yenosua skcnnyatauum: R717, AP = 0.05 6ap, Te = =10°C, Tyq = 30°C, KpaTHOCTb LMpKynAuumn = 4
O6paTtHbIn KnanaH NRVA
Mamepuan Kopnyc: ctanb
XnaoazeHmol Bce ob6uienpuHATbie xagareHTbl, BKnoyaa R717(ammmac)
Temnepamypa koHmponupyemoli cpedwl [°C] | OT =50 go 140
MakcumaneHoe paboyee dasneHue [6ap] 40
MpucoeduHumenvHbilt pasmep DN [Mm] Ot 15 po 65
HomuHaneHas npouzsodumeneHocme* [kBm] | Ha nuHum )xnakoctn 6e3 pasosoro nepexopa: ot 160.7 no 2411
*YcnoBua akcnnyatauuu: R717, AP = 0.2 6ap, Te = -10°C, KpaTHOCTb UMpKynauum = 4
Ounbtp FIA
Mamepuan Kopnyc: ctanb
XnadazeHmol Bce obuienpurHATbIe XNagareHTbl, BKAtovasa R717(ammuak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -60 go 150
MakcumanvHoe paboyee dasnerue [6ap] 52
lpucoeduHumensHoil pazmep DN [mm] OT1 15 po 200
Qunbmpyrouwuti s1emeHm CeTKa U3 HepkaBeloLLen CTanm ¢ pasmepom Aaveiiku: 100/150/250/500u
dnekTponpusoaHbii knanaH ICM B KauecTse perynmpyoLlero KnanaHa
Mamepuan Kopnyc: HusKotemnepatypHas cTanb
XnaoazeHmol Bce ob6uienpuHATble xnagareHTbl, BKntovaa R717(ammmak) n R744(CO,)
Temnepamypa koHmponupyemoli cpedwl [°C] | OT -60 go 120
MakcumaneHoe paboyee dasneHue [6ap] 52
MpucoeduHumenvHbit pazmep DN [Mm] OT120 po 150
HomuHaneHas npouzsodumeneHocme™* [kBm] | Ha nuHum ropsyero rasa: ot 2.3 go 4230
Ha nuHum BcacbiBaHUA BnaxHoro napa: ot 0.85 go 1570
* Yenosua akennyatauunm: R717, Tiig = 30°C, Pyiscn, = 12 6ap, AP = 0.2 6ap, Taisch. = 80°C, T = -10°C, KpaTHOCTb LMPKyNALMN = 4
48 DKRCI.PA.000.C6.50 /520H7708 © Danfoss A/S (RC-MDP/MWAY), 2014-10




Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 5.3.3:

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

=== [Jap006PaA3HBIN XSTaJareHT
BbICOKOIO JaBNieHs
Mngknn xnagareHT
BbICOKOIO AAaBNieHns

s [laPOXKMAKOCTHAA CMECH
MapoobpazHbiil xnagareHT
HU3KOro JaBneHus

@ KnanaHHas ctaHyua ICF Ha
JIMHUN XKNAKOCTL:

O R

3anopHbIn KnanaH Ha
YKUIAKOCTHOW JIMHUMN
Ounbtp

ConeHonpaHbI KnanaH
Mopgynb py4YHOro OKpbITHA
PacwumputenbHblin KnanaH
ICM

3anopHbIf KNnanaH Ha Bxoge
B UCrapuTesb

@ 3anopHbIf KnanaH Ha
BbIXOAE 13 Ucnaputens

@ [ByxcTyneHyaTbin
COJIEHOVHDIN KnanaH

@ 3anopHbIN KnanaH Ha NMHUK
BCacCbIBaHMA

@ KnanaHHasa ctaHyma ICF Ha
JINHWN FrOPAYEro rasa:

ot OBt

3anopHbI KnanaH
Ounbtp
ConeHoumpHbI KNanaH
3anopHbI KnanaH

® O6paTHbI KnanaH
@ O6paTtHbIN KnanaH

O6paTHO-3anopHbIN KnanaH
Ha JIMHVN HarHeTaHUs

@ Perynatop pasHoctu
NaBneHnn

KoHTponnep

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

He Bce knanaHbl MoKa3saHbl Ha CXemax.
CxeMmbl He [JOMKHbI MCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
LIOKyMeHTaumu.

M3 pecnBepa

Y
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B npumepe 5.3.3 npuBeaeHa cxema perynvmposa-
HUA paboTbl ncnapuTenei C HenocpeACTBEHHbIM
KUMEeHUEM 1 OTTANKOWN ropAYMM ra3om npu Nomo-
WK KnanaHHow ctaHuwmm ICF.

KnanaHHas ctaHuus ICF cogeput B cebe fio wec-
TN Pas3NYHbIX MOZynel, pa3MeLleHHbIX B O4HOM
Kopnyce, 1 NpeacTaBnaeT cobo KOMMAKTHOE 1
NpOoCTOe B YCTAaHOBKe perynupyoLlee yCTponcTBo.

Lukn oxnaxoeHus

Mogynb coneHonpHoro KnanaHa ICFE B knanan-
How cTaHumu ICF @ Ha NUHUK XKMAKOCTU noanep-
>KMBAETCA B OTKPbITOM nosioxkeHuu. logayva xuna-
KOCTVW B MCNapuTenb perynnpyeTca Moaynem
snekTponpusogHoro knanaHa ICM, yctaHoBneH-
HbIM B KnlanaHHom ctaHumn ICF @.

ConeHonpHbi KnanaH GPLX ® Ha nuHUK Bcachbl-
BaHVA NOALEPKMNBAETCA B OTKPLITOM MOMOXKEHNN,
a CONeHoVAHbIN KnamnaH cuctembl oTtankm ICFE B
cocTaBe KnanaHHon ctaHuymm ICF ® — B 3aKpbITOM
NONOXKEHUN.

CepBonpuBoaHbii kKnanaH ICS @ nogaepkusaeTca
B OTKPbITOM MOSIOXKEHNUN NUNOTHBIM KnanaHom EVM.

Lukn ommadku

Mpwn BKNtoueHnn umkna ottankm mogynb ICFE B Kna-
naHHou ctaHumm ICF @ 3akpbiBaetcs. [ins Toro,
YTOObI OCYLUNTb UCMAPUTENb, BEHTUATOPbI NPO-
JosmKatoT paboTtaTb B TeueHme 120 - 600 ¢, B 3a-
BMCMMOCTM OT pa3mepa ncnapuTens.

Mpw BbIKNOYEHUN BEHTUAATOPOB KanaH GPLX
3aKpbiBaeTca. KnanaH GPLX ® nogpepkusaeTca B
OTKPbITOM MONOXEHNUW JaBleHNEM ropaYero rasa.

[opAumni ras KOHAEHCMPYETCA B XONTIOLHOM KnanaHe,
06pa3ysa XMAKOCTb Haf cepBonopLiHem. Koraa
NUIOTHbIE KNamnaHbl MEHAIOT CBOE MOJIOKEHNE,
3aKpblBas KfanaH, AaBfieHne Ha CepBOMNOpLIEHb
CTaHOBUTCA PaBHbIM AaB/IEHMNIO BCaCbIBaHMA.

TouHoe Bpems OT MOMEHTa, KOrAa MuoTHbIE Kna-
MaHbl MEHAIOT CBOE MOJOXKeHMe JO MOSHOrO 3aK-
pbITVA KNanaHa 3aBUCKT OT TemnepaTypbl, JaBre-

HUA, XNafjareHTa v pasmepa KnanaHa. lostomy
HEeBO3MOXKHO YCTaHOBUTb TOYHOE BPEMSA 3aKpPbl-
TUA KNanaHOB, MOXHO TOJIbKO OTMETUTb, UTO Yem
HVXe flaBnieHne, TeM 6onblue Bpems 3aKpbITUA.
Bpems 3aKpbITWsA KnanaHa oYeHb BaXKHO YUnTbI-
BaTb NPV OTTallKe ropsAYnMMm ra3om.

Ewe opHa 3apepikka ot 10 go 20 c TpebyeTcs,
YTOObI XKUIKOCTb B UCMapUTESie OTCTOANACh Ha
[He 1 He cofepkana ny3blpbKoB napa. MNocne
yero mopysb coneHovaHoro KnanaHa ICFE B ICF ®
OTKpPbIBAETCA 1 NOAAET ropAYNiA ra3 B CMapuUTenb.

B uukne oTTanKky NUNOTHbLIN CONEHOUAHDBIN KnanaH
EVM cepsonpursogHoro knanaHa ICS @ 3akpbiaeT-
¢ v knanaH ICS @ HaurHaeT paboTaTb nof ynpas-
NeHneMm NUOTHOrO KNanaHa pa3HoCTU AaBneHuni

CVPP. KnanaH ICS ® co3paet nepenag faeneHun Ap
MeXAy faBleHeM roOpAYero rasa v JaBieHnem B

pecrBepe, KOTOPbIN BbITANIKMBAET XMUAKOCTb, CKOH-
LEHCUPOBaHHYI0 B MCMapUTene Npu OTTalKe, B -
HUIO XKMAKOCTM Yepe3 obpaTHbIi KnanaH NRVA @.

Korpa Temnepatypa B ucnaputene (u3mepeHHas
fatumkom AKS 21 ) gocTrraet 3agaHHOro 3Have-
HWA, OTTaliKa npekpatuaetcs, mogynb ICFE B ICF ®
3aKpblBaeTCA, CONIEHOMAHBIV MUOTHBIN KnanaH
EVM cepBonpusogHoro knanaHa ICS @ oTkpbiBa-
€TCA 1 OTKPbIBAETCA ConeHouaHbIN KnanaH GPLX ®.

/13-3a BbICOKOW Pa3HOCTU faBReHU Mexay ucna-
puTenem 1 IMHWeN BcacbiBaHWUA HEOOXOAUMO UC-
nosib30BaTh ABYXCTYMNEHYATbIN CONEHOUAHDBIN Kna-
naH GPLX ® nnwn ICLX. [Mpwu BbicOKOW pasHOCTY faB-
neHun knanaH GPLX ®/ICLX o6nagaet Tonbko 10%
OT CBOEV MPOV3BOANUTENBHOCTK, YTO NO3BONAET
CTPaBWTb AaBieHME Nepes MONTHbIM OKPbITYEM
KranaHa, obecrneunTb NnasHyto paboTy 1 nsbexxatb
nepeTekaHnA }XMAKOCTUN B JIMHNIO BCACbIBAHUA.

Mocne nonHoro oTKkpbITMA KnanaHa GPLX @ oTkpbl-
BaeTca mogysb ICFE B knanaHHom ctaHuuu ICF @,
BO30OHOBNAA UMK OXNaXkaeHus. BeHTunatop
BKJTIOUAETCS C HEKOTOPOW 3a[1ePKKOW, UTOObI
ycnenv 3amep3HyTb OCTaBLUMECA Ha MOBEPXHOCTU
NCNapuUTens Kanam XngKocTu.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 5.3.4:

Cucmema c HenocpedcmaeHHbIM
KuneHuem, ommadika 20pa4um
2030M NpU NOMOU4U K/IanaHHoU
cmaHyuu ICF ¢ Modynem s/1ek-
mponpugodHoeo knanaHa ICM

=== [Japo06pa3HbIi XNagareHT
BbICOKOIO AaBNieHMs
MKuakum xnagareHT
BbICOKOIO JaBleHNsA

mmmm [JAPOXNAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfeHna

@ KnanaHHasa ctaHyua ICF Ha
JIVHWW XKUAKOCTN:

o OB

3anopHbIn KnanaH Ha
KUOKOCTHOW NUHNN
QunbTp
ConeHonpaHbIl KnanaH
Mogaynb py4yHOro okpbITa
PacwumpurTtenbHbli KnanaH
ICM
3anopHbIVi KanaH Ha BXxoae
B MCMapuTenb

@) 3anopHbI KanaH Ha
BbIXOAE 13 Ucnaputens

@ Perynatop pasnexua
(aneKTponprBOAHbI KianaH)

3anopHbIi KnanaH Ha JIMHUN
BCaCbIBaHWA

@ KnanaHHas ctaHuus ICF Ha
NMHUW ropsivYero rasa:

O

3anopHbIi KnanaH
Ounbtp
ConeHounpHbI KnanaH
3anopHbIi KnanaH

® O6paTHbIN KnanaH
@ O6paTHbI KnanaH

O6paTHO-3aMopHbIN KnaraH
Ha IMHUW HarHeTaHWA

@ Perynatop pasHoctu
JaBneHun

KoHTponnep

@ KoHTponnep neperpesa
@ [aTtunk TemnepaTypbl
@ [JaTtumk Temnepatypbl
[aTtunk Temnepatypbl
@ [JaTunk Temnepatypbl
[aTtuvk gaBnenHun

He Bce KnanaHbl NoKasaHbl Ha Cxemax.
CxeMbl He [JOMKHbI NCMONb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOI
OKYMeHTaLmu.

VPP |
Bpecssep & EVM| SCA
B ®ics
KOHAeHcaTop @ sva
Komnpeccop |45 APYTIX
ncnapuvrenen
K apyrum
ncnaputenam
W3 pecusepa
A
»
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KoHTponnep

ADEKC 315A

”””” T4 AKS 21
D

Wcnaputenb

B npumepe 5.3.4 nprBeneHa cxema perynmpoBa-
HUA paboTbl NCNapuTenen C HeNOCPeaCTBEHHbIM
KMNeHneM 1 OTTaKol ropAaYMM rasom npu nomo-
W¥ KnanaHHow ctaHuwmu ICF.

KnanaHHasa ctaHuyms ICF cogepxunT B cebe fo wec-
TV Pa3nNUHbIX MoZyel, pa3MeLLeHHbIX B OAHOM
Kopnyce, Y NpeAcTaBnseT cobo KOMMAKTHOE 1
NpOCTOe B YCTaHOBKE perynupytoLiee yCTponcTBo.

Lukn oxnaxoeHus

Mogynb coneHongHoro knanaHa ICFE B KnanaHHoOM
ctaHumm ICF @ Ha NMHUN XXNAKOCTU NOAAEPKUBA-
€TCA B OTKPbITOM NoNoXeHUN. lMogava Xngkoctu
B MCMAPUTENb PEryNNpPYyeTca ModyNeM S1eKTPo-
npusogHoro knanaHa ICM, ycTaHOBIEHHbIM B
KnanaHHou ctaHuum ICF @.

SnekTponprBogHbIv KnanaH ICM @ Ha nuHun
BCaCblBaHWNA NOAAEPKMBAETCA B OTKPbLITOM MOJIO-
XKEHNK, @ MOAYIb CONTEHOMAHOIO KnamnaHa cucTembl
oTTalikm ICFE B kKnanaHHo ctaHuun ICF ® -B
3aKPbITOM MOSTOKEHUN.

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

Lukn ommatdiku

Mpwu BKNOYEHNM LKA OTTANKN MOZYSb COMNEHO-
MAHOro KnanaHa nogaum xunakoctu ICFE B knanaH-
Hol ctaHumu ICF @ 3akpbiBaetca. A Toro, Yytobbl
OCYLUNTb UCMAPUTENDb, BEHTUIATOPbI MPOJOIKAT
paboTatb B TeueHune 120 - 600 ¢, B 3aBUCMMOCTM
OT pa3mMmepa ncnapuTens.

3aTem BEHTUNATOPbI OTKJTHOYAKOTCA U SNEKTPONpPU-
BOAHbIV KnanaH ICM ® 3akpbiBaeTcs.

3a 31Tym cnegyeT 3agepxkka ot 10 fo 20 ¢, Heobxo-
AVIMasA Ans Toro, Ytobbl XKUAKOCTb B UCNapuTtene
OTCTOANACh Ha iHE 1 He cofep»Kana ny3blpbKoB
napa. lNocne yero mogynb CONEHOMAHOrO KnanaHa
ICFE B cocTaBe knanaHHou ctaHuum ICF ® oTKpbl-
BAETCA U NMOAAET ropsAYNIi ra3 B CNapUTenb.

B umKne oTTanky NUNOTHbLIV CONEHOUAHDbIV KnanaH
EVM cepsonpusogHoro knanaHa ICS @ 3akpbiBaet-
cA v knanaH ICS @ HaumHaeT paboTaTb nof ynpas-
neHnem nNunoTa pasHoctun aasneHunt CVPP. KnanaH
ICS ® co3paeT nepenag paBsneHunin Ap mexay fas-
NeHneM ropsyero rasa 1 JaBneHnem B pecusepe,
KOTOPbIN BbITANKUBAET XULKOCTb, CKOHAEHCUPO-
BaHHYI0 B McrapuTene npu oTTanke, B IMHNIO
XKNAKOCTU Yepe3 o6paTHblii knanaH SCA @.

Korpa Temnepatypa B ucnaputene (M3mepeHHas

natumkom AKS 21) nocturaeT 3alaHHOro 3HaUYeHus,
oTTalika npekpatiaerca, mogynb ICFE B ICF ® 3ak-
pbiBaeTCA, CONeHOMAHbIA NUAOTHbIN KnanaH EVM
cepBonpuBOAHOro KnanaHa ICS @ oTKpbiBaeTcs 1
OTKPbIBAETCA 3MEKTPONPUBOAHbINA KnanaH ICM @.

bonbluas pasHocTb faBneHuA mexqay ncnaputenem
1 IMHMEN BCacbiBaHUA o6ycnosnmsaeT Heobxofu-
MOCTb NOCTENeHHOro c6poca [OaBNeHuA C Uenbto
€ro BblpaBHMBAHNA K MOMEHTY MOJIHOTO OTKPbITUA
KnanaHa gna obecneyeHnsa nnaBHoM pa6OTbI anc-
TeMbI N NpeAoTBpaLleHNA NePeEHOCa XXNOKOCTU B
JINHUIO BCaCblBaHUA.

MpermyLLecTBO NPUMEHEHNA NeKTPONPUBOAHO-
ro knanaHa ICM @ cocTonT B BO3MOXHOCTY BblpaB-
HVBaHWA [JaBNeHNA OTTalKM 3a cYeT MefiNIeHHOrO
OTKpbITVA KnanaHa. Hanbonee peHTabenibHbIM CNo-
CO6OM ABNAETCA UCMOMNb30BaHMWe [BYXMO3ULMOH-
HOro peXxnma paboTbl KnanaHa ICM ¢ 3agaHrem
OYeHb Maslol CKOPOCTY OTKPLITUA KnanaHa. Takxe
3Toro appeKTa MOXKHO JOCTUTHYTb, NCMOMb3YA
KnanaH B pexvime NnaBHOTO perynvpoBaHus,
N3MeHAA CKOPOCTb U CTeMNeHb ero OTKPbITWA CBO-
60AHO NporpaMmmupyembim KoHTponnepom (PLC).

Mocne nonHoro oTkpbITUA KnanaHa ICM @ oTKpbl-
BaeTcA MOAYJb CONEHOMAHOrO KnanaHa nogauu
»unakocTtn ICFE B coctaBe KnanaHHOW CTaHLUUKW
ICF @, B0O306HOBAAA UMK OXNaxkaeHuA. BeHTuns-
TOP BKJIKOUYAETCA C HEKOTOPOW 3aePXKKOW, UTOObI
ycnenv 3amep3HyTb OCTaBLIMECA HA MOBEPXHOCTY
NCNapUTENs Kanam XugKocTu.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

5.4

OTTanKa ropsaymm rasom
BO3AyXxooxnaauTene

C HacoCHOW nogauen
XnagareHTa

lpumep 5.4.1:
Ucnapumens ¢ HacocHoU
nodayel xnadazeHma u
ommadkou 20pA4YUM 2030M

=== [Tap00O6PA3HDBIN XSTaJareHT
BbICOKOrO aB/ieHMA
Kuaokum xnagareHT
BbICOKOIO aBJieHMA

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

MuokocmHas nuHus

® 3anopHbIv KnanaH Ha
YKNAKOCTHOW NIUHUMN

@) QunbTp

@ ConeHounaHbIN Knanax
@ O6paTHbI KnanaH

@ Perynupytowmn knanaH

3anopHbI KnanaH Ha BXxoge
B MCnapuTenb

JluHus ecacelsaHus

@ 3anopHbIf KnanaH Ha
BbIXOAeE U3 ucnaputens

[ByxcTyneHyatbin
CONEHOWAHDBIN KnanaH

@ 3anopHbIV KNanaH Ha MIMHAN
BCacCbiBaHMA

JluHus 2opAvezo 2aza
3anopHbI KnanaH

a Ounbtp

@ ConeHounpHbI KnanaH
@ 3anopHbI KNanaH
O6paTHbI KnanaH

06800HasA NUHUA
s MNepenyckHom kKnanaH

Peaynamopebl
KoHTponnep

) [JaTunk Temnepatypbl
[Jatumk Temnepatypbl
[Jatumk Temnepatypbl

TexHUYecKue
Xapakmepucmuku

He Bce KnanaHbl NoKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

B otnenutens

KNMAKOCTN

<
«

N3
otgenuTensa
KUOKOCTU
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Wcnaputensb

B npumepe 5.4.1 npuBegeHa TMnoBas cxema pery-
NMpPoBaHWA PaboTbl NCNapuUTena C HACOCHOM No-
[ayen xnafjareHTa U OTTaNKoM ropsAYnM ra3om.

Llukn oxnaxoeHus

ConeHonAHbIN KfanaH Ha »XUAKOCTHOW INHUMN
ICS ® nopaep*mBaeTcA B OTKPLITOM MOMOXKEHMWN.
BripbICK XXMOKOCTY perynmpyeTcsa pyyHblM perynu-
pyrowmm KnanaHom REG ®.

ConeHonpHbii knanaH GPLX ® Ha nuHWK Bcacbl-
BaHVA NOAAEPKMBAETCA B OTKPbITOM MONOXKEHNM,
a CONIEHOVHDIN KnanaH cuctembl oTtankm ICS @ -
B 3aKPbITOM MOJIOXKEHMM.

Lukn ommatdiku

[Mpw BKNIOUEHU LK OTTalK1 CONEHOMAHDIN Kna-
naH ICS ® 3akpbiBaeTca. 1nA Toro, Utobbl OCYLLINTD
1CnapuTenb, BEHTUIATOPbI MPOAOIXKaloT paboTaTb
B TeyeHue 120 - 600 ¢, B 3aBMCMMOCTI OT pa3mepa
ncrnaputens.

3aTeM BEHTUAATOPbI OTKOYatoTCA 1 KnanaH GPLX
3akpbiBaeTca. KnanaH GPLX ® nopaepxvBaerca B
OTKPbITOM NONOXEHNW JaBNeHNEM ropAYero rasa.

[opAumMin ras KOHAEHCMPYETCA B XONIOAHOM KnanaHe,
06pa3sys XKnaKoCTb Hag cepsonopluHem. Korga
NUNOTHbIE KIanaHbl MEHAIOT CBOE MONOXEHME,
3aKpblBad KJlanaH, AaBfieHNe Ha CEPBOMOpPLUEHb
CTaHOBUTCA PaBHbIM AaBfIEHMIO BCACbiBAHUA.

TouHoe BpemMA OT MOMeHTa, Korga nmnoTHble Kna-
NMaHbl MEHAIOT CBOE MOJIOXKEHKME A0 NOJTHOIO 3akK-
PbITNA KnanaHa 3aBUCUT OT TemMmnepaTtypbl, aBlie-
HWA, XNafgareHTa n pa3mepa KnanaHa. I'IosTomy
HEBO3MOXHO YCTaHOBUTb TOYHOE BPeMA 3aKpbl-
TWA KNlaNaHOB, MO>KHO TOJIbKO OTMETUTb, UTO YeM
HWXe faBlieHne, Tem 6osbLie BpeMA 3aKpbITUA.
BpeMﬂ 3aKpbITUA KnanaHa o4eHb BaXHO yYUTbI-
BaTb Npu oTTalKe ropAavYnm rasom.

Ewe onHa 3apepxka ot 10 go 20 c TpebyeTcs,
yTOObI XKMAKOCTb B MCNapUTENe OTCTOANACh Ha
[He 1 He copep»ana ny3blpbkoB napa. lNocne
yero coneHongHbIv knanaH ICS @ oTkpbiBaeTcA u
noJaet ropAYuni ra3 B UCnaputenb.

Ha npoTaxkeHnn LUMKna oTTankmn nepenyckHom
KnanaH OFV @ aBToMaTnyecKn OTKPbIBAETCA Mo
3HayeHuto Nepenaga AasneHun. MepenyckHom
KnanaH obecrneyrBaeT 0TBOA KOHAEHCPOBaHHO-
ro ropsYero napa u3 ncnapuTens B IMHUIO BCacbl-
BaHWA BMIaXXHOro napa. B 3aBucumoctn ot npo-
M3BOANTENbHOCTU cucTembl knanaH OFV MoXXHO
3aMeHuUTb perynatopom gasneHus ICS+CVP nnn
NoMIaBKOBbIM KjlanaHOM BbICOKOrO AaBNeHUs!
SV1/3, KoTopblii 6yaeT ocyLecTBAATb TONbKO
CNMB KUAKOCTU Ha CTOPOHY HU3KOTO fJaBneHus.

Korpa Temnepatypa B ncnaputene (M3mepeHHas

naturkom AKS 21 ®) gocTuraet 3a[1laHHOrO 3Have-

HUA, OTTalKa NpeKpaLlaeTca, CONeHONAHbIN Kna-
naH ICS @ 3aKpblBaeTcA, M OTKPbIBAETCA [BYXCTY-
neHYaTbl coneHonaHbIn KnanaH GPLX ®.

Mocne nonHoro oTKpbITKA KnanaHa GPLX oTKpbl-
BAeTCA CONIeHOUIHbIV KNanaH NOoAaum XUaKoCTr
ICS ®, BO306HOBNAS LUK OXNaxkaeHus. BeHTunsa-
TOP BKJIOYAETCA C HEKOTOPOW 3aePKKOM, UTOObI
yCrenv 3amep3HyTb OCTaBLUMECA HA MOBEPXHO-
CTU UCMAPUTENS Kamnsn XUGKOCTU.

OyHKuMA knanaHa ICLX aHanornyHa GyHKumn
knanaHa GPLX. B ycnosusax 6onbLioro nepenaga
[aBNeHUs NPOMycKHasa CNOCOOHOCTb KnanaHa
GPLX/ICLX cocTaBnset Bcero 10 % oT HOMUHanb-
HOro 3HaueHus, 6narogapa yemy obecneymsaet-
CA BblpaBHMBaHVe [aBNeHNsA K MOMEHTY NMOMIHOTO
OTKPbITUA KNamnaHa, a 3HauuT 1 nyaBHas pabota
CUCTEMbI Y MPefOoTBPALLEHNE NePEHOCA XKNAKOCTA
B JIMHVIIO BCACbIBaHWA.

MepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnadazeHmol Bce obuienpurHATbIe XNaaareHTbl, BKAovaa R717(ammuiak)
Temnepamypa koHmponupyemoli cpedwbl [°C] | OT -50 fo 150

MakcumanvHoe paboyee dasneHue [6ap] 40

MpucoeduHumeneHeil pazmep DN [mMm] 20/25

Omkpeolsatowuli nepenad dasneHus [6ap] Ot2p08
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 5.4.2: icnapumere ¢
HacocHol nooayeli xnaddazeHma
u ommadkou 20pA4YUM 2a30M
npu noMowu KAanaHHou
cmanuyuu ICF u nonnaskoso2o
knanaHa SV 1/3.

=== [1apO0O6PA3HDIN XS1afAreHT
BbICOKOIO fiaBieHnA
Munpknin xnapgareHT
BbICOKOIO iaBfieHUA

= [JapOXXMOKOCTHaA CMeCb
Munpknin xnapgareHT
HW3KOro JaBfeHuA

@ KnanaHHasa ctaHyua ICF Ha
YKUAKOCTHOW NIUHUN:

- OB

3anopHbIn KnanaH Ha
XKNOKOCTHOW NUHNN
QunbTp
ConeHonpaHbIl KnanaH
O6paTHbI KnanaH
Perynupylowun knanaH
3anopHbIN KNanaH Ha Bxoge
B McnapuTesb
@ 3anopHbIn KnanaH Ha
BbIXOAe 13 ucnaputens
® [lByxcTyneHuyaTbin
CONeHOVAHbBIN KnanaH

@ 3anopHbIl KnanaH Ha IMHUA
BCacbiBaHUA

@ KnanaHHas ctaHyua ICF Ha
NNHUN ropsYero rasa:

ot OB <t

3anopHbI KnanaH
QunbTp
ConeHonpaHbIl KnanaH
3anopHbI KnanaH

® O6paTHbI KnanaH
@ MonnaBKoBbIN KnanaH
KoHTponnep

@ [atunk TemnepaTypbl
[aTtumk Temneparypbl
@ [JaTtuvk Temnepatypbl

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

AK-CC 210

B otnenutennb
KNOKOCTU

W3 otgenuTensa »KnpgKoctun

M3 nnHnn HarHeTaHus
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Wcnaputens

B npumepe 5.4.2 npuBegeHa cxema perynnpoBa-
HUA paboTbl UCNapUTenel C HACOCHON Noaayen
KNAKOrOo XSlafiareHTa 1 OTTaKOWM ropAYmnM rasom C
NoMoLLbIo KnanaHHow ctaHuum ICF n nonnaBkoBoO-
ro knanaHa SV 1/3.

KnanaHHas ctaHums ICF cogeput B cebe o wec-
TV Pa3NNYHbIX MoZYyIel, pa3MeLLeHHbIX B OAHOM
Kopnyce, 1 NpeacTaBiseT coboi KOMMAKTHOE 1
NpOCTOe B YyCTaHOBKE perynupyioLlee yCTporcTBO.

L{ukn oxnaxoeHus

Mopgynb coneHonpgHoro knanaHa ICFE B kKnanaHHowm

ctaHumn ICF @ Ha NIMHUKM XUAKOCTU NOAAEPKMBA-
€TCA B OTKPbITOM NOA0XKeHUN. [Nofava Xngkoctu

B MICMapuTesib OCYLLEeCTBAAETCA MOAYIEM PYUYHO-

ro perynupyiouiero knanaHa ICFR B ICF @.

ConeHongHbIn kKnanaH GPLX ® Ha nuHmK Bcacbl-
BaHVA NOALEPKMBAETCA B OTKPbITOM MOSIOXKEHNN,
a coneHouaHbIn KnanaH otTankun ICFE B coctaBe
KnanaHHon ctaHumuy ICF ® — B 3aKpbITOM Nosioxe-
HUN.

Lukn ommatdiku

Mpwn BKNtoueHnn umkna ottankm mogynb ICFE B Kna-
naHHom ctaHumm ICF @ 3akpbiBaetca. [1ns Toro,
YTOG6bI OCYLINTL MCMAPUTENb, BEHTUNATOPbI NPO-
JOJIKaloT paboTaTb B TeueHune 120 - 600 ¢, B 3aBU-
CYMOCTW OT pa3mMepa ucnaputens.

3aTem BEHTUNIATOPbI OTKMOYaloTCA 1 KnanaH GPLX
3akpbiBaeTca. KnanaH GPLX ® nopnepvBaetcsa B
OTKPbITOM COCTOAHMN [JaBJIEHeM ropAYero rasa.

fopAunii ra3 KOHAEHCUPYeTCA B XONIOAHOM KfianaHe,
06pasys XnAKoCTb Haf cepBonopLiHem. Koraa
NUNOTHbIE KanaHbl MEHAIOT CBOE MONOXEHME,
3aKpblBas KJlanaH, aBfieHMe Ha CEPBOMOPLUIEHb
CTaHOBUTCA PaBHbIM aBfIEHMNIO BCaCbiBAHUA.

TouHoe BpemMA OT MOMeHTa, Korga nnnoTHble Kna-
NMaHbl MEHAIOT CBOE NMOJTIOXKEHME A0 NOJIHOIo 3ak-
PbITUA KnanaHa 3aBUCUT OT TemMmnepaTypbl, AaBNe-
HWUA, XNafareHTa n pa3mepa KnarnaHa. I'I03Tomy

HEBO3MOXHO YCTAaHOBUTb TOYHOE BPEMsl 3aKPbI-
TWUA KNanaHOB, MOXHO TOJIbKO OTMETUTb, UTO Yem
HIVXXe flaBNieHne, TeM 6onblue Bpems 3aKpbITHA.
Bpemsa 3akpbITvA KnanaHa o4eHb BaXKHO YUUTbI-
BaTb NPV OTTalKe ropsAYMM ra3om.

Ewe oaHa 3agepkKa ot 10 go 20 c TpebyeTcs,
YTOObI XKNLKOCTb B UCMapuUTesie oTCToANach Ha
[He 1 He cofiep»kana ny3blpbKoB napa. lNocne
yero mopgysb conieHovaHoro KnanaHa ICFE B ICF ®
OTKPbIBAETCA 1 MOJAET rOpAYMNN ra3 B UCnapuTenb.

Ha npoTaKeHnn LUmKna oTTalikn KOHAEHCUPYLo-
LMINCA ropAYMiA Nap BNPbICKUMBAETCA U3 Ucnapu-
TenA Ha CTOPOHY HM3KOro AaBneHuA. Bnpbick pe-
rynnpyeTca NomniaBKoBbIM KlanaHOM BblCOKOrO
nasneHua SV1 unm SV 3 @, ocHalleHHbIM crieym-
anbHbIM PErynmpyioLLmm yCTPoncTBoM. B otnnune
OT nepenyckHoro KnanaHa OFV u3 npumepa 5.4.1
[aHHbIV MONNAaBKOBbIV KNanaH perynnpyeT c/ivB
MO YPOBHIO MNAKOCTU B NOMMIaBKOBOW Kamepe.

MpuyMeHeHMe NOMNNaBKOBOrO KiarnaHa rapaHTupyer,
UTO ropPAYMI NAP CMOXKET NOKNHYTb NPEeAesbl NC-
napuTens TONbKO B BYe KOHAEHCATA, YTo MOBbI-
waet o6yt 3¢pPHeKTUBHOCTL crcTeMbl. Kpome
TOrO, NMOTMJIAaBKOBbIV KNamnaH crneyunanbHo npegHa-
3HAYEH ANA OCYLECTBIEHUA NABHOTO 1 CTabub-
HOTO perynmpoBaHus paboTbl UcnapuTens.

Korpa Temnepatypa B ucnaputene (M3mepeHHas
Jatumkom AKS 21 @) gocTuraert 3a4aHHOro 3Haye-
HWA, OTTalKa NpeKpaLlaeTca, Moayb coneHona-
Horo KnanaHa ICFE B cocTaBe KnanaHHOW CTaHUWK
ICF ® 3aKkpbiBaeTca 1 nocie HeGONbLUION 3afepPx-
K OTKPbIBAETCA CONeHOMAHbIN KnanaH GPLX ®.

Mocne nonHoro oTKpbITMA KnanaHa GPLX @ oTKpbl-
BaeTCA MOAY/b CONEHOUAHOWIO KnanaHa nogaun
»upakoctn ICFE B knanaHHow ctaHumm ICF @, Bos-
O0GHOBNAS LMK oXnaxkaeHus. Ytobbl 3amoposnTb
OCTaBLUMECA KaMn XUOKOCTN Ha MOBEPXHOCTMN
NCMApUTENs], BEHTUNATOPDI BKJTIOUAIOTCSA Nocne
HEKOTOPOW 3afePXKKN.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

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

=== [lap006pa3HbIN XNnagareHT
BbICOKOIO aB/ieHMA
Kuakum xnagareHT
BbICOKOIO [1aBJIeHMSA

= [JapOXXMAKOCTHaA CMeCb
Kuakum xnagareHT
HU3KOro [aBJieHuns

@ KnanaHHasa ctaHyma ICF Ha
YKUIOKOCTHOW JIMHUW:

o O e <t

3anopHbIN KNanaH Ha
MKUAKOCTHOW JINHUN
Ounbtp

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

@ 3anopHbIN KnanaH Ha
BbIXOZe V3 ucnaputens

® Perynatop paBnexus
(2neKTPONPUBOAHDIN KnanaH)

3anopHbIN KNnanaH Ha NMHUK
BCaCblBaHWUSA

@ KnanaHHaa ctaHumaA ICF Ha
NIMHUW ropAYero rasa:

O

3anopHbI KnanaH
Ounbtp
ConeHongHbIN KnanaH
3anopHbI KnanaH

® O6paTHbIN KnanaH
@ Perynatop paBnexHunsa
KoHTponnep

® [Jatumk Temnepatypbl
[Jatumk Temnepatypbl
@ [aTtunk Temnepatypbl

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

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLuumu.
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Wcnaputenb

B npumepe 5.4.3 npuBegeHa xema perynmpoBaHusa
paboTbl MCNapuTenel C HACOCHOW Nogaven Xng-
KOro XnajareHTa 1 OTTalkor ropAYrM ra3om C no-
MOLLbIO KNanaHHom ctaHuun ICF.

KnanaHHas ctaHuus ICF cogeput B cebe fio wec-
T Pa3NYHbIX MOZy/el, pa3MeLleHHbIX B O4HOM
Kopnyce, 1 npeactaBnsaeT cobo KoMNakTHoe 1
NPOCTOE B YCTaHOBKe perynupytoLiee ycTponcTBO.

Ljukn oxnaxoeHus

Mopgynb coneHonpHoro knanaHa ICFE B knanaHHow

ctaHumn ICF @ Ha NIMHUKW XNAKOCTU NOAAEPKIMBA-
€TCA B OTKPbITOM NonoxeHun. lNogava xngkoctu

B VICMapWTesib OCYLLeCTBAAETCA MOZYy/eM PyUHO-

ro perynupyiouiero knanaHa ICFR B ICF @.

OnNeKTPONPUBOAHbIN KNanaH Ha JIMHMK BCacbIBa-
HUA ICM @ noafepKMBaeTCA B OTKPLITOM MOJO-
»KEeHUK, a coneHouaHbI mogynb otTankm ICFE B
cocTaBe KnanaHHol ctaHumm ICF ® — B 3akpbiTom
NOJSIOXKEHWUN.

Lukn ommatdiku

Mpw BKMIOYEHUM LKNa oTTankn mogynb ICFE B kna-
naHHou cTaHumm ICF @ 3akpbiBaetcs. [ins Toro,
YTO6bI OCYLUNTL MCNApUTENb, BEHTUATOPbI NPO-
JoJKaloT paboTaTb B TeyeHure 120 - 600 ¢, B 3aBU-
CIMOCTW OT pa3mMmepa ncnaputens. 3ateMm BEHTU-
nATopbl oTKNtoYatoTca 1 knanaH ICM 3akpbiBaeTca.

3a 3TM cnepyerT 3afepKKa AUTenbHOCTbIo oT 10
110 20 ¢, uToObl XKMAKOCTb B MCNapuTene oTcToANnach
Ha iHe 1 He cofeprkana ny3blpbKoB napa. Mocne
yero mofynb coneHongHoro knanaHa ICFE B kna-
naHHo ctaHumm ICF ® oTKpbiBaeTca 1 noaaet
ropAYmnn ras B uCnaputenb.

Ha npoTaxkeHnn LmKkna oTTankm KOHAEHCUPYIo-

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

Korpa Temnepatypa B ucnaputene(MsmepeHHas
natumkom AKS 21) pocturaeT 3ajlaHHOro 3Have-
HWA, OTTalKa NpeKpaLLaeTcs, 3aKpblBaeTCA MO-
Aynb coneHonpHoro knanaHa ICFE B KnanaHHom
ctaHuuu ICF ® v nocne He6GONbLLOW 3aAePXKKU
OTKPbIBAETCA NEKTPONPUBOAHbIN KnanaH ICM 3.

Bornbluas pasHOCTb faBneHnA mexay ncnapure-
nem ¥ NNHUeN BcacbiBaHWA 00yCnoBnMBaeT He-
06X0AMMOCTb MOCTENEHHOTO COpOCa JaBeHnn
C Lenblo ero BblpaBHMBaHNA K MOMEHTY NOIHOIO
OTKPbITVA KNanaHa Ana obecrneyeHna NnasHoOM
paboTbl cMCTeMbI U NPefOTBPALLEHNA NepeHoca
MKNAKOCTY B JIMHMIO BCACbIBaHUA.

MpenmyLLecTBO NPUMEHEHMA NIEKTPONPUBOAHO-
ro knanaHa ICM ® cocTonT B BO3MOXHOCTY BblpaB-
HUBaHWA JaBNEeHNA OTTaKK 3a CYET MeLIeHHOro
OTKpbITWSA KnanaHa. Hanbonee peHTabenbHbIM Cro-
coboM ABNAETCA NCNONb30BaHMe ABYXMNO3ULMOH-
HOro pexvima paboTbl KnanaHa ICM ¢ 3apgaHuem
OueHb Manol CKOPOCTH OTKPbITUA KNanaHa. Takxe
3Toro apdeKTa MOXKHO AOCTUTHYTb, UCMONb3yA
K/lanaH B peXKnme NnaBHOro peryinpoBaHus,
U3MEHSIl CKOPOCTb U CTEMEHb €ro OTKPbITHA CBO-
604HO NporpammmpyembiM KoHTposnepom (PLC).

Mocne nonHoro oTKpbITUsA KnanaHa ICM @ oTkpbI-
BaeTCA MOAY/b CONEHOMAHOrO KnanaHa nofauu
»unpakoctn ICFE B knanaHHow ctaHumm ICF @, Bo3-
O06HOBNIAA LMK OXNaXKaeHUs. YTobbl 3aMopo3nTb
OCTaBLUMECS Kamnsn XUAKOCTU Ha MOBEPXHOCTMN
ncnapuTens, BEHTUIATOPbI BKIIOYAOTCA Nocse
HEKOTOPOW 3afiePXKKN.
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5.5
Wcnaputenu c HecKonbKummn
TeMnepaTypHbIMN YPOBHAMMN

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

= MapomnaKOCTHaA cmecCb
Mungknin xnapgareHt
HW3KOro aBneHun

@ KnanaH perynnposaHuns
faBneHua

® [MnoTHbIN KNanaH
perynupoBaHuA AaBneHna

MnoTHbIN KNanaH
perynmpoBaHua gaBneHus

ConeHounaHbI NUIOTHbIN
KnanaH

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Mcnaputenu ¢ HeCKONbKUMKM TeMnepaTypHbIMU

YPOBHAMN OYEHb LWWMPOKO NCNOJb3YIOTCA B nepe-

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

Pabota ncnaputens B ycnosusax AByx Gukcupo-
BaHHbIX 3HAYEHUI AaBNeHUA KUneHna obecneyn-
BAEeTCA NPy MOMOLLM OIHOFO OCHOBHOIO CEPBO-
npuBoAHoro Knanaxa ICS ¢ AByMA NMMNOTHbIMK
KnanaHamun NOCTOSIHHOTO JaBfIeHUS.

Danfoss
Tapp_0071_02
10-2012
B otoenutenb Xuakoctn
<
SVA
W3 otoenutens
KNOKOCTN ‘ ‘ ‘ ‘
AL T
FA+EVRA
Wcnaputens
B npumepe 5.5.1 npuBefeHa cxema perynnposa- lpumep:
HUA OBYX YPOBHEN faBfIeHNA KANEHWA B CNapu- | I
TenaAx. [JaHHbI cnocob perynnpoBaHnsa MOXeT Temneparypa BoanyXa Ha Ebx0ae 3°C 8°C
6bITb MCMONb30BaAH Kak B UCMApUTENAX C HEMO- 3 ncnapuens
CpeAcCTBEHbIM KUMeHneM, Tak 1 B UCnaputenax ¢ Temnepatypa Kinena xnagarenta >°C 2°C
HagOCHOI/IVI'IO}J,aLIEVI xnagareHTa npv no6om cro- TemnepatypHbii nepenan 5K oK
TTanKN.
cobe oTTa XnapareHT R717 R717
. 3,0 6 3,66
CepBoNPUBOAHbIN KnanaH ICS ocHalleH ogHUM Rasnenve kuneris ap ap

CONIeHOWIHbIM MUAOTHBLIM KanaHom EVM (Hop-
MasnbHO 3aKpbITbIM), YCTaHOBMIEHHbIM B NOPT S1,
1 ABYMA NUNOTHBIMY KflanaHamm NOCTOAHHOTO
fasneHua CVP, yctaHoBNeHHbIMK B MOPTbI S2 1 P, I:
COOTBETCTBEHHO.

S2: CVP HacTpoeH Ha pasneHue 3,0 6ap.
P: CVP HacTpoeH Ha gaBneHue 3,6 6ap.

MunoTtHbIM KNnanaH EVM oTkpbIT.

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

MunoTtHbIM KNnanaH EVM 3akpbiT.

[aBneHve KnneHua perynupyeTca KnanaHom
CVP, yctaHOBRIEHHbIM B nopT P.

MunotHbIn KnanaH CVP, yctaHoBNeHHbIM B MOpT S2, I
HaCTpoeH Ha MeHbllee paboyee AaBieHue, a Kna-

naH CVP, ycTaHOBNEHHbIN B NOpT P — Ha 6onbLuee
pabouee paBneHue.

Mpn Nnofaye NMTaHUA Ha CONEHOVAHbIN KnanaH,
YCTaHOBJIEHHbIV B MOPT S1, AaBneHne B Mcnapu-
Tene GyeT COOTBETCTBOBATb 3HAUEHNIO YCTaBKM
fdasneHua nunoTtHoro knanaHa CVP, yctaHoBneH-
Horo B NopT S2. Mpu OTKIOYEHUN NUTaHKA cose-
HOWJHOrO KranaHa AasnieHne B ucnapurene y-
[eT COOTBETCTBOBATb 3HaUYEHUIO [JaBleHNs, 3aAaH-
HoMy Ans nunoTtHoro KnanaHa CVP, yctaHoBneH-
Horo B nopT P.
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5.6
PerynupoBaHue Temneparypbl
KOHTponupyemolii cpefbl

lpumep 5.6.1:

PeaynuposaHue memnepamypel
KoHmposnupyemoUu cpeosb!

npu nomowu kianaa ICS ¢
NUIOMHbIM ynpasieHuem

= T[lapoXunpKoCTHasA cMmecCb
Munagkunin xnapareHt
HM3KOro JaBneHusn

@ KnanaH perynuposaHus
AaBneHunn

® MnoTHbBIN KNanaH
perynupoBaHua aaBneHna

[MNOTHBIN KnanaH ¢
3NeKTPOHHBIM yNpaBieHnem

@ 3arnywka
@ KoHTponnep

@ ConeHounaHbIN KNnanaH ¢
dunbTpom

Jatuvk Tenepatypbl

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

B KQuecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaLuumu.

B maHHOM nofpasfene paccMaTprBaeTCs CNoCco-
6bl perynMpoBaHusa paboTbl CCTEM OXJIaXaeHMs,
K KOTOPbIM MPeabsaBAAOTCA CTporme TpeboBaHus
K TOYHOCTU Noaaep»KaHusA TemrnepaTypbl KOHTPO-
nupyemon cpefbl. K 3Tum cucremam, Hanpumep,
OoTHOCATCA:

m XonogunbHble Kamepbl Ans GpPyKToB 1
NpPOAYKTOB NUTaHKA

m Llexa npeanpuATuin NLLEBOW NPOMbILLNIEHHOCTA
m  CrcTemMbl OXNaXaeHNA XUAKOCTA

B otnenutennb
KNgKoCTn
al.

Danfoss
Tapp_0072_02
09-2013

® EKC 361

-

SVA

N3
oTaenuTens
KNAKOCTN

® FA+EVRA

@ AKS 21

Ncnaputensb

B npumepe 5.6.1 paccmaTpmrBaeTcsa cnocob BbiCo-
KOTOYHOrO PerynnpoBaHnaA TemnepaTtypbl KOHTPO-
nupyemoi cpepbl. bonee Toro, gaHHbIN cnocob
obecneunBaeT 3alUTy UCNAPUTENA OT C/IULIKOM
HW3KOro aBneHuns, KOTOPOe MOXEeT MPUBECTM K
3aMOpPaXKMBaHMIO MPOAYKTOB XPaHEHMA.

[aHHbIN Cnocob MOXeT 6bITb UCMOMNb30BaH Kak

B cnaputenAax ¢ HenocpeaCcTBeHbIM KUNeHnem
XnajareHTta, Tak 1 B Ucnaputenax c HaCOCHOM Mo-
Jayen xnapareHTa npu nio6om crnocobe OTTaliKu.

B perynupytowem knanane tuna ICS 3 npegycmo-
TpeHa ycTaHOBKa NuIoTHoro knanaHa CVQ B nopt
S2 c ynpaBneHreM OT KOHTpOJiepa TeMrnepaTypbl
EKC 361 n nunotHoro knanaHa CVP B nopt S1.B
nopt P yctaHoBneHa 3arnywika A+B.

HacTtpoiika nunotHoro knanaHa CVP cootBeTcT-
ByeT 3HaUeHMWI0 MMHUMaNbHO JOMNYCTMMOTO [aB-
neHwus.

[aHHbI cnocob obecneynBaeT perynnpoBaHme
TemnepaTypbl € TO4HOCTbIO £0,25 °C. Mpu BbIXOAE
TemnepaTypbl 3a Npefenbl 3TOro Anana3oHa KoH-
Tponnep EKC obecneurBaeT 3aKpbIThe CONEHO-
MOHOrO KNanaHa Ha »XMAKOCTHOW NINHMK.

[laHHOe TexHMYecKoe pelleHne obecneyrBaeT
perynupoBaHune TemnepaTypbl C TOYHOCTbIO
+0,25 °C. Npwu BbIxOAe TemnepaTypbl 3a Npegenbl
3Toro gmanasoHa KoHTponnep EKC obecneunsaet
3aKpbITUE CONEHOMAHOrO KNnamnaHa Ha XMUAKOCT-
HOW NNHWK.

KonTtponnep EKC 361 ocyuiecTtenaeT ynpasneHve
BCEMU GYHKLUAMY, CBA3AHHbIMY C paboTol ncna-
puTens, BKNoYasa perynmpoBaHune TemnepaTypbl
1 aBapuiiHble COObLLeHMA.

Bonee noapo6Haa nHdopmauuma npmsegeHa B py-
KOBOZCTBE N0 3KCrnyaTaumm KoHTposnnepa EKC 361.
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lpumep 5.6.2:

PezynuposaHue memnepamypeol
KoHmposnupyemoU cpedsi npu
nomowju 371eKmponpusooH020
knanaHa ICM

= [TapoXMpKOCTHaA CMeCb
Mupknn xnapgareHt
HU3KOro [aB/ieHuna

O) Perynatop paBnexus
(5neKTponpUBOAHbIN KNnamnaH)

@ KoHTponnep

@ ConeHonaHbIN KnanaH ¢
dunbTpom

He Bce KnanaHbl MoKasaHbl Ha CXxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaATHCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B otgenutennb

XKNaKocTn
<l

Danfoss
Tapp_0073_02
10-2012

@ EKC 361

-

3
oTaenuTenAa
XKNAKoOCTU

® FA+EVRA

Wcnaputensb

B npumepe 5.6.2 paccmaTpuBaeTca crnocob BbiCo-
KOTOYHOrO perynnpoBaHua TeMnepaTypbl KOHTPO-
nupyemon cpefbl 6e3 NpUMeHeHUs ABYXMNO3NL-
OHHOTO perynupoBaHuaA (BKN/OTKIL.).

[laHHbIV CNOCO6 MOXKET ObITb KCMOMNb30BaH Kak

B VICMAPUTENAX C HEMOCPEACTBEHbIM KUMEeHeM
XNafjiareHTa, TaKk 1 B UCMapuUTENsX C HACOCHOM Mo-
[ayvel xnagareHTa npv ntobom cnocobe oTTarikm.

B faHHOM TeXHMYECKOM peLleHn NPUMEHAETCA
aneKTponpusoAHbIi KnanaH ICM, ynpasnaembiin
KoHTponnepom EKC 361.

KoHTponnep EKC 361 obecneunBaeT nogaepa-
HMe TemnepaTypbl KOHTPONNPYEMON Cpefbl Ha
3aJaHHOM YPOBHE MNyTeM ynpaBieHUs OTKpbITUeM
3NeKTPonprBoAHOro KnanaHa ICM, Tem cambim
perynupys faBneHue KuneHus n obecneumsas
3afjaHHyI0 TeMnepaTypy 1 CHATVE daKTUYeCcKon
TEnMoBOW Harpy3Ku.

[laHHbI cnocob obecneyrBaeT perynnpoBaHme
TemnepaTypbl € TOYUHOCTbIO 0,25 °C. Mpun Bbixode
TemnepaTypbl 3a Npefesibl 3TOro Arana3oHa KoH-
Tponnep EKC obecneurBaeT 3aKpbITME CONEHO-
MOHOrO KNanaHa Ha >XMAKOCTHOW NINHMK.

KoHTtponnep EKC 361 ocyuiectBnAaeT ynpasneHve
BCEMU GYHKLUAMY, CBA3AHHbIMY C paboTol ncna-
puTtens, BKoUan perynnpoBaHme TemnepaTypbl
1 aBapuiiHble coobLieHMA.

Bonee nogpo6Haa nHdopmauma npuseseHa B py-
KOBOACTBE M0 3KcryaTaumm KoHTponnepa EKC 361.
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5.7
BbiBOADI

PerynupoBaHue |

MpumeHeHne

Mpenmywecrea

HepocTtatkn

Perymnposal-me nogayu xnagareHta B ucnaputenn c HenocpeacTtBeHHbIM KuneHnem

Wcnaputenn c Henocpen-
CTBEHHbIM KUMEeHneM, pery-
NIMPOBaHMe Npu NOMoLLx
knanaHos TEA, EVRA v koH-
Tponnepa EKC 202.

Bce cuctembl ¢
HenocpeCcTBEHHbIM
KUMeHrem xnagareHTa.

npOCTaﬂ KOHCTPYKLUMA
XOJ'IOAI/IJ'IbHOVI YCTaHOBKMU
6e3 oTAeNnnTeNA XNOKoCcTn n
CUCTEMDBI LMpPKynaunn.

MeHbLuasi npon3BoanTENb-
HOCTb 1 3GPEKTNBHOCTD, Yem
y CUCTEM C HaCOCHOW nopayen
xnagareHta. He ucnonb3yet-
csi npwy paboTe ¢ roptounmmn
XnafjareHTamu.

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

Vcnapurens

Bce cuctemsbl ¢
HernocpeCcTBEHHbIM
KUMNeHNeMm xsiagareHTa.

OnTUManbHbI Neperpes, Manas
VHEPLIMOHHOCTb, BO3MOXKHOCTb
[MCTaHLMOHHOTO YNpaB/ieHus,
perynupoBaHue B LUINPOKOM
[iManasoHe Npovn3BoanTeNb-
HOCTW.

He ncnonb3yetcs npu pabote
C roproYnMY X1agareHTamu.

Perymnposaume nogayu XXnakoro xnagareHta B ucnaputenum c HaCOCHOI nogauei xaagareHTa

WcnapuTtenn ¢ HacocHow no-
flaueii, perynuposaHue npu
nomoLuy KnanaHoB REG, EVRA
1 KoHTponnepa EKC 202.

CucTembl C HACOCHOM
nofayen }XnaKoro xnajareHTa.

Bbicokvie npounsBoanTesb-
HOCTb U 3$HEKTUBHOCTbL
ncnaputens.

Kone6aHus pacxopa un
60sbLION 06BEM 3anpaBKy.

nem xnapgareHta

|/|CﬂapI/ITeJ'II/I cHenocpen-
CTBEHHbIM K/NeHreM, oTTalnka
ropAYnm rasom.

Vicnaputens

Bce cuctemsbl ¢
HenocpeCcTBEHHbIM
KuneHvrem xnagareHTa.

BbicTpas oTTalika; BO3MOX-
HOCTb yAaneHus ropaurm
ra3om OCTaTKoB Macnia u3
HV3KOTEMMEepaTypHOro
ncnapuTens.

He npumensetcs, ecnn
B CUCTeMe MeHee Tpex
ncnapuTenen.

OTTaika ropAa4Y”nmMm rasom Bosnyxooxnanvrreneﬁl C HaCOCHOI Nogayen xnagareHTa

WcnapwTenu ¢ HacocHom
nogayei, oTTaika ropaunum
rasom.

i GPLX.

SN

\
@ Mcnapwenb

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
ncnapuvTenen.

WcnapuTenu c HacocHom
nopavemn, oTTarka ropaunm
rasom npum NOMoLLM Nnomnnase-
KOBOro KnanaHa SV1/3.

GPLX

Bce cnctembl ¢ HacocHom
nopayei XnaKoro xnajareHTa.

BbicTpas oTTanka; BO3MOX-
HOCTb yAaneHnsa ropaymnm ra-
30M OCTaTKOB Macsia 13 HU3-
KoTemrnepaTypHOro ncnapmre-
nAa. 9dPeKTMBHOCTL 1 CTa-
6UNbHOCTb PEryNMpPoBaHnA
|pacxopa ropsyero rasa rno-
NNaBKOBbLIM K/anaHom.

He npumeHseTca, ecnn
B CMUCTeMe MeHee Tpex
ncnapuTenen.

Mcnapwremn C HeCKOJIbKMMUN TeMmnepaTypHbIMN YPOBHAMMW

PerynvupoBaHuie paboTbl
ncnapuTenen ¢ HeCKONbKUMMN
TemnepaTypHbIMU YPOBHAMY
npw nomoLum KnanaHos ICS n
CVP.

Vicnaputens

Wcnaputenu, pabotatowme
Ha pasHbIX TeMnepaTypHbIX
YPOBHsIX.

O6ecneurBaeT paboty
ncnapuTens Ha 2
TemnepaTypHbIX YPOBHSAX.

MoTepw paBneHnA Ha NNHUK
BCacCblBaHUA.

PerynupoBaHue TeMnepaTypbl KOHTPOANPYEMOIA C

peabl

PerynupoBaHue Temnepatypbl
KOHTPOAMpYeMoN cpefbl Npu
nomom knanavos ICS, CVQ

n CVP.

BbicokoTouHOe perynmpoBaHue
TemnepaTtypbl 1 3alKTa OT
MWHVMaNbHOrO AaBneHus (3a-
MOpax1BaHus).

Bo3moxHa paboTa Ha pa3Hbix
TeMMNepaTypPHbIX YPOBHSAX.

Knanan CVQ TouHo nopaep-
XKMBaET 3aflaHHyIo Temnepa-
Typy, knanaH CVP nogaepxu-
BaeT [laB/ieHue Bbllle MUHU-
MasnbHO AOMYCTUMOro
YPOBHA.

nOTepl/I AaBNEeHNA Ha IUHUN
BCacCblBaHUA.

PerynupoBaHue Temnepatypbl
KOHTPOIMPYeMOW cpefbl Npu
NOMOLLY 3NEKTPONPUBOAHOTO
knanaHa ICM.

EKC361

£

e}

Vicnaputens

BbICOKOTOUHOE perynnpoBaHie
Temnepartypbl.

Bo3moxxHa pabota Ha
pasHbIX TEMMEePaTYpPHbIX
YPOBHsIX.

KnanaH ICM obecneumnBaet
BbICOKOTOYHOE MofAepKaHne
3afjaHHoON TemnepaTypbl 3a
cyYeT perynupoBaHua ctene-
HW OTKPbITWA KfanaHa.

CreneHb perynnpoBaHua
OorpaHnYeHa MakCUManbHoW
NPOMNYCKHOMN CNOCOBHOCTbIO
knanaHa ICM.
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5.8 TexHuyeckoe onucaHue / Pykoeodcmao WHcmpykyuu
CnpaBoyHas JOKYyMeHTauns Tun [loKymMeHT Tun [loKymeHT Tun [okymeHT Tvn [lokymeHT
AKS21 | RKOYG FIA PDFNTA AKS 21 RI14D FIA PLENT.A
CnpasoyHas 00Ky MeHamauus AKS33 | RD5GH GPLX PD.BO0.A AKS 32R PI.SBO.A GPLX PLBOO.A
8 A/ asUMHOM NOpAOKe AKVA PD.VA1B ICF PDFTI.A AKS 33 PI.SBO.A ICF PLFTO.C
yKkasada Ha cmp. 146
cvp PD.HNO.A Ic™ PD.HTO.B AKVA PIVAIC/ | |IcM20-65 PLHTO.A
avQ PD.HNO.A ICS PDHS2.A PLVA1.B ICM 100-150 | PLHTO.B
P PLHNO.C
EVM PD.HNO.A NRVA PD.FKO.A ICS 25-65 PLHSO.A
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EKC361 | RSBAE REG PDKM1.A EKC202 RIBJV OFV PILHX0.B
EVRA(T) | PD.BMO.B V13 | PD.GE0B EKC 361 RISBF ICLX PLHS1.A/B
FA PDFMO.A SVA PDKD1A EVRA( PI.BNO.L REG PLKM1.A
TEA PD.AJOA FA PLFMO.A SV 1-3 PI.GEO.C
SVA PLKDT.A
ﬂﬂﬂ 3arpysku nocnegHen sepcn AOKyMeHTauum nocetTute Be6'ca|/|T KOMMaHun DanfOSS. TEA PLAJOA
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6. Cncrembl cMasKu

6.1
OxnaxpeHue macna

Kak npaBuno, ons cmaskuy ABUKYLLUXCA YacTen
KOMMPECCOPOB NMPOMbILLNEHHBIX XONOANSIbHbIX
YCTaHOBOK (MOALLIUMHNKOB, POTOPOB, CTEHOK
LUUIVHAPOB U T.4.) UCMONb3YeTCsA Macso, NPUHY-
JUTeNbHas nojaya KOToporo oCyLLecTBAAeTCA
MaC/IOHaCOCOM UMM 3a CYET Pa3HOCTY AaBNEHN
MeXAy CTOPOHaMV BbICOKOTO 1 HU3KOTO [1aB/IeHMsI.
[lns obecnevyeHuns HageXxHom 1 3dPeKTNBHON
paboTbl KOMNpeccopa HEO6XOANMO KOHTPONNPO-
BaTb CyieAyioLMe napameTpbl Macna:

m Temnepatypa macna. Temnepatypa macna
[OMKHa NOALEePKMBaTbCA B Npefenax, 3ajaH-
HbIX M3roTOBMTENIEM KOMIpeccopa. Baskoctb
macrna JoJKHa COOTBETCTBOBATb TPEGOBAHMAM,
a ero Temnepatypa A0MKHA ObITb HYKe Temne-
paTypbl BOCMNAMEHEHWS.

m [laBneHvie macna. MNepenag gaBneHns macna
ZOJIXeH 6bITb 60JIbLLE MAHUMANBbHO JOMNYCTH-
MOTO YPOBHS.

Kak npaBuno, B crctemax oxsiaxkaeHus npegyc-
MaTpVBaloTCA YCTPOMCTBa U 0O00OpyAOBaHMe AnA
OUNCTKM Maca, OTANEHWA ero OT XJlafjareHTa,

BO3BpaTa Macsia B KOMMPeCCop CO CTOPOHbI HN3-
KOro flaBneHus, BbipaBHMBaHMA YpPOBHA Mac/a B
cncTeme C HECKOJIbKMMU NMOPLLIHEBbIMU KOMNpecC-
copamMmm n cnBa Macna. bonbwasa yactb 3TOrO
O60pyﬂ,OBaHVIF| NOCTaBNAETCA N3rotoBuTenem
KomMmnpeccopa.

KOHCTpyKTVBHOE peLueHne cmcTemMbl CMasku npo-
MbILUSIEHHOW XONTOAWIIbHON YCTaHOBKM 3aBUCUT OT
TUMa KoMnpeccopa (BUHTOBOW MM MOPLIHEBOW)
1 xnagareHTa (ammuak, FOY/IXQY xnagareHTbl
unn CO,). Kak npaBuno, ansa aMMrayHbIX CUCTEM
MCMOJb3YIOTCS HECMELUMBAIOLLMECs TUMbl Macen,
a ans cuctem, paboTarowmx Ha GTopcoaep KaLmx
XNafjareHTax, — CMeLLnBatoLWnecs TUnbl Macesn.
MocKonbKy TN CUCTEMBI CMa3KM B OUYeHb 6ONbLLON
CTeNeHn 3aBUCKT OT TUMa KOMNPeccopa, HEKOTO-
pble 113 BbiLLEeYNOMAHYTbIX BONPOCOB paccMoTpe-
Hbl B pa3fenax, NoCBsLLEeHHbIX PEryIMpPOBaHMIO
PaboTbl KOMMPECCcopoB (pasgen 2) u cMcTemMam
3almnTbl (pasgen 7).

[InAa KoMNpeccopoB CUCTEM OXNaxAeHWA (BKIIO-
Yan BCe BYHTOBbIE KOMMPECCOPbI U HEKOTOpble
NMOpLUHEBbIE KOMMPECCcopbl) 06bIYHO TpebyeTca
oxnaxkaeHve macna. CIMLWLKOM BblCOKas Temnepa-
Typa HarHeTaHVA MOXET MPUBECTU K Pa3NoXKeHWIo
Macsia, YTo, B CBOIO OUepefb, MOXeT CTaTb NpUYu-
HOW NoBpeXaeHna Komnpeccopa. Kpome Toro,
MacJi0 AOMKHO METb Hafiexallyto BA3KOCTb,
KoTopas B 6OMbLUION CTEMNEHN 3aBUCUT OT TeM-
nepaTypHbIX yCNoBUN. HeoCTaTOUHO TONbKO
obecneunTtb NogaepKaHre TemnepaTypbl Macsa
HIVXKe KPUTUYECKOTO YPOBHSA, HEOOXOANMO elle
obecneunTb 1 ee perynupoBaHue. Kak npasuso,
napameTpbl TeMnepaTypbl Macsa yKa3biBaloTcA
N3roToBUTENIEM KOMMpPEeccopa.

B xonofgunbHbIX yCTaHOBKAxX MPUMEHAOTCA
HECKOJIbKO TUMOB CUCTEM OXNIAXKAEHVSA Macha.
Hanbonee pacnpocTpaHeHHbIMMN ABASAIOTCA:

B CUCTeMa BOAAHOIO oXna»aeHmnaAa
B C/CTeMa BO3A4YLWHOro oxnaxaeHma
B Ccncrtema TepMOCI/Id)OHHOFO oxnaxaeHuma

[ina oxnaxxpeHns macna MOXHO TakKKe UCMoNb30-
BaTb METOJ BNPbICKa KNKOrO XJlafareHTa Hemo-
CPefCTBEHHO Yepes WTYLEep MPOMEXYTOUHOM
CTyneHu komnpeccopa. Mo CpaBHEeHNIO C BUHTO-
BbIMV KOMIMPECCopamu, B MOPLUHEBbIX KOMMPeC-
copax BoobLLe Masno NpYMEHAOTCA creuuanbHble
CUCTEMBI OXJTAXKAEHUA Mac/la BBUAY MEHEE KPUTV-
UECKUX TEMMNEePATYPHbIX YCIIOBUIA.
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lpumep 6.1.1:
P P Bxop
Cucmema 8005H020 ropAero
ox/1aX0eHus Macna macna
Bbixog
Macnooxnagutenb oxnaxpatouien
BOZAbI
.
»
Bxop
oxnaxgatoLiemn
BOAbI
<
Y
SNV
— Bop'a
== \lacno Bbixoa
oxnaxpgeHHoro
. macna
Bogoperynupytowmin KnanaH
® A p y py Y m Danfoss
3anopHbIi KnanaH Tapp_0083_02
@ sva 10-2012
@ 3anopHbI KnanaH

[aHHbIN TUMN CUCTEMbI OXJ1aXAEHUS Macsla B XO-
NOAUIIbHBIX YCTaHOBKaX 0ObIYHO MCMOb3yeTCA
NP HaNMuUKM geLeBoro NCTOYHUKa Boabl. B npo-
TUBHOM CJly4Yae Heo6xoAMMO NpefycMaTprBaTh
rPagVpHIo ANs oxnaxxaeHua Boabl. BogsaHble mac-
NOOXNTAAMTENM LIMPOKO MPUMEHAIOTCA B CYAOBbIX
XONOAWbHBIX YCTAaHOBKAX.

Pacxop Boabl Uepes MacnooxaanTesb perynmpy-
eTcA Bogoperynupyowmm knanaHom tuna WVTS @
B 3aBMCVIMOCTM OT TeMrepaTypbl Macsia.

Mo BONpPOCY BO3MOXHOCTY MCMOSIb30BAHUA KOM-
NMOHEHTOB C MOPCKOW BOLOW B KaueCcTBe oxNaKaa-
loLLie cpepabl obpallanTecb B MECTHOE NpeacTa-
BMTE/IbCTBO KOMMNaHuK aHdocc.

TexHuyeckue Bogoperynupytowwii knanaH WVTS
Xapakmepucmuku Mamepuan Kopryc: uyryH
Konmponupyemas cpeda MpecHan BoAa, HEMTPanbHbIA paccon

MakcumanvsHoe paboyee dasnerue [6ap] | 10

Pabouas memnepamypa [°C]

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

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOSb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

MpucoeduHumensHebit pasmep DN [mMm]

OT132 00 100

lponyckHas cnocobHocmes K, [m/4]

0112500125

Bopoperynupytowuii knanad AVTA

KoHmponupyemas cpeda

MpecHas Bofa, HeMTPanbHbI paccon

MakcumanvsHoe paboyee dasnerue [6ap]

16

Paboyuas memnepamypa [°C]

Tepmob6annoH: ot 0 fo 90
MungkocTb: o1 -25 go 130

lMpucoeduHumenvHebit pasmep DN [Mm]

OT110 no 25

lponyckHas cnocobHocms K, [m/4]

OT11.4p055
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lpumep 6.1.2:
Cucmema mepmocugoHHO20
ox1ax0eHus macna

=== [Tap00O6PA3HbBIN XSTaJareHT
BbICOKOIO AaBNeHNA
Mupknin xnagareHT
BbICOKOIO AaBneHnA
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHua

== Macno

® Knanan perynupoBaHua
pacxofa macna

@) Ounbtp

@ CmOTpOBOE CTeKNo

@ 3anopHbI KnanaH

@ Perynupytowmn knanaH
CMOTpOBOE CTEKNO

@ 3anopHbIA KnanaH

TexHu4eckue
Xapakmepucmuku

He Bce knanaHbl NoOKa3aHbl Ha CXeMax.
CxeMmbl He [JOMKHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTauumu.

n3
otgenuTens
xungkoctun/
ncnapwuTens
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SNV

CucTembl 3TOro THMNa oueHb YAO0OHbI, TaK Kak Macio
OXJNaXKAAeTCs BHYTPU cmctembl. Heobxoarmo
TOMNbKO YBEMUYNTb Pa3Mepbl KOHAEeHcaTopa CooT-
BETCTBEHHO KONIMYECTBY Tersa, OTBOANMOrO OT
macnooxnagutens. C Apyroi CTOPOHbI, cMcTeMa
TEePMOCUPOHHOTO OXJTAXKAEHUA Macsia TpebyeT
NPOKaaKy AOMONHUTENBHOTO TPY6oNpoBoaa 1,
B OTAEMbHbIX CllyYasnX, yCTaHOBKY JOMONHUTENb-
HOro cocyAa (ecnv pecrBep XULKOCTU BbICOKOTO
[aBNeHNA PACMONOXKEH CVLLKOM HU3KO WU BO-
obuie He NpefyCMOTPEH).

Mnaknin xnagareHT BbICOKOro faBfeHnsa nog aen-
CTBVEM CUJbI TAXKECTU CTEKAET B MACI00X1aaunTesb,
rfe OH UCMapAeTcs 1 oxNaxaaeT macno. Mapoob-
|Pa3HbIN XnagareHT NOAHNMAETCA o6paTHO B pe-
CcUBEp WK, B OTAENbHbIX Cllyyasx, MoCcTynaeT Ha
BXO[ KOHZeHcaTopa. KpaliHe BaxHbIM ABRAETCA
obecneyeHne MMHUMaNbHOrO NafeHNA AaBneHns
B nofBoAsALLeM 1 obpaTHOM Tpybonposogax.

B npoTnBHOM cnyuae He 6yaeT obecrneunBaTbCcs
BO3BpAT X/1ajlareHTa 13 MacooXnaguTens n cuc-
Tema He 6yaeT ¢yHKLMOHMPOBaThb. B 31Ol crcteme
cnefyeT npefycMaTpriBaTb MUHMANIbHOE KONK-
YeCTBO 3aMnopHbIX KnanaHoB Tnna SVA. YcTaHOBKa
3aBMCUMbIX OT IaBNIEHUNSI CONEHOUIHbIX KanaHoB
He fonyckaetca. Ha o6patHom Tpybonposoae
peKkoMeHayeTCA yCTaHOBKa CMOTPOBOIO CTeKNa
Tna MLI ®.

MoppepxaHve Tpebyemor TemnepaTypbl Macna
obecrneurBaeTcs TPeXXOA0BbIM KlarnaHoM Tuna
ORV @. KnanaH ORV nogaepxuvBaeT Temneparypy
Macna B npegenax, 3afaHHbIX TePMOUYBCTBU-
TeNbHbIM 3n1IeMeHTOM. [py CMLWKOM 60/1bLIOM
MOBbILIEHMW TEMMNepPaTypbl Macsia OHO BO3BpaLla-
eTcA Hasaf B MacsiooxnaguTens. Mpu canwKom
HU3KOW TemnepaType mMacna BeCb ero NoTok Ha-
npasnfeTca B 06xo[ Macnooxnagutens.

* B cnyyae cunbHO nepepasmepeHHOro Macsioox-
NagMTena MOXHO YCTaHOBUTb pPerynnpyoLwmin
KnanaH REG

Perynatop pacxopa macna ORV

Mamepuan

Kopnyc: H1u3koTemnepaTtypHas CTanb

Konmponupyemas cpeda

Bce o6LenpuHATbIE XONOAWbHbIE Macsia U XNaaareHTbl, BKovaa R717

MakcumanvsHoe 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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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 6.1.3:
Cucmema 8030ywWHO20
oxn1ax0eHus macna

=== [Japo06pPa3HbIN XnagareHT
BbICOKOrO AaBNeHNs
MapoobpasHbliii xnapgareHT
HU3KOrO aBneHus

== Macno

@ KnanaH perynnposaHuns
pacxofa macna

@ OunbTp rpy6oi 0UnCTKI
CmoTpoBOe CcTeKkno

He Bce KnanaHbl MoKasaHbl Ha CXemax.
CXembl He OMKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Komnpeccop

SCA
B kKoHpeHcaTop

Danfoss
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BO3£l,yLIJHbIe Macniooxnagnutenu eeCbma LWNPOKO
NPUMEHAIOTCA B XONOAW/TbHbIX arperatax C noJjy-
repmeTnYHbIMN BUHTOBbIMU KOMMpeccopamu.

Temnepatypa macna perynmpyeTca KnanaHom-
perynaTtopom pacxoaa macia ORV @.

KnanaH ORV pa3gensaet NOTOK Macna, BbIXOAALLNIA
13 MacNoOTAENNTENA, U PETYNMPYET ero B 3aBUCK-
MOCTV OT TeMMepaTypbl Macsia Ha BbIXOfe U3 KOM-
npeccopa.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

6.2
PerynupoBaHue pa3HoOCTU
[aBNeHnin macna

lpumep 6.2.1:

PezaynuposaHue pazHocmu
OassieHuli Macaa npu nomowju
knanaxos ICS u CVPP

=== [Jap006PaA3HbIN XSlaJareHT
BbICOKOIO iaBleHnsA
MapoobpasHbIii xnagareHT
HWU3KOrO JaBneHuns

== Macno

@ Perynatop pasHoctun
naBneHnn

TexHuuecKkue
Xapakmepucmuku

He Bce knanaHbl NoKa3saHbl Ha CXeMax.
CxeMmbl He [JO/KHbI NCMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTauuu.

Mpun HopmanbHoW paboTe KOMNPECcopa XoNoANb-
HOW YCTaHOBKU LIMPKYNALMA Macsia obecreunBaet-
CA MACNAHbIM HACOCOM W/WMN 3a CYET Pa3HOCTU
JaBNeHN MeXXay CTOPOHaMM BbICOKOTO U HU3KOTO
naBneHus. Kputnueckun BaxxHOM ABNAETCA CTaguA
nycka Komnpeccopa.

ObecneyeHue 6bICTPOro pPocTa AaBeHUs Macna
npu 3anycke ABAAETCA CamO BaXXHOW 3agadven,
MHaYe KOMMPEeccop MOXKET BbINTU U3 CTPOS.

VimeeTcs aBa OCHOBHbIX cnocoba 6bICTPOro yBe-
NNYEHUA Pa3HOCTY AaBJIeHVA Macia B KOMMpec-
cope XonoAnNbHON YCTaHOBKN.

MepBblIli CNOCO6 3akoYaeTca B UCNONb30BaHUN
BHELLHero MacifsHOro Hacoca, a BTopol — B yCTa-
HOBKe perynmpyioLLero KfanaHa B HarHeTaTesnb-
HOM Tpy6onpoBoae Komnpeccopa nocse Macso-
oTAenuTens.

Mpu ncnonb3oBaHUK BTOPOro cnocoba Heobxoau-
MO y6e;|,|/|Tbc;|, YTO n3rotoBuTenem gonyckaeTca
paboTa Komnpeccopa 6e3 cMasKu B TeueHue
HeCKOJbKIX CeKyHf. Kak npaBuno, Takom pexxunm
pa6OTbI ABMAETCA 4ONYCTUMbIM )17 BAHTOBbBIX
KOMMPEeCCOPOB C lWapnKoBbIMA NOALWLNMTHUKaMK N
HefgonyCTMbIM O4NA BUHTOBbIX KOMMPeCCOpPOoB C
noALWNNHNKaMN CKOJIbXKeHUA.

n3
oTaenuTens
xupkoctun/
ncnapvTens

M3 macnooxnagutensa
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= KOHJleHCaTop

QURLNLRTLOOLD.|N

B macnooxnagutenb

[nA peanu3aumm aHHOTO TEXHNYECKOTO peLleHna
cnepyeT UCMONb30BaTb CEPBOMPUBOAHDBIN KnanaH
ICS @, ocHaLLeHHbIV MUIOTHBIM KJlanaHOM pa3HOC-
T gasneHun CVPP. MNMunoTHaa NnMHUA KnanaHa
CVPP nofcoeanHeHa K IMHMM BCaCbiBaHUA Nepeq,
KOMMpeccopoM. B MoOMeHT nycka Komnpeccopa
KnanaH ICS © 3akpbIT.

BbICTpbIN POCT AaBNEHMA Macsa Ha BbIXOAE 13 KOM-
npeccopa o6ycnoBfieH OYeHb MasleHbKO AIVIHON
TpybonpoBoaa Mexy KOMMNPeccopoMm U1 Knana-

Hom. TpebyeTcA cocem HEMHOTO BpeMeHU AnA nos-
HOTO OTKPbITMS KiarnaHa v BbIXxofa KoMnpeccopa
Ha HOpMarbHbIN PeXnm paboTbl.

OCHOBHbIM MPEVMYLLECTBOM [JaHHOTO crocoba
ABNAETCA €ro 3KCnyaTauMoHHasa rmbKoCTb,
NMOCKOJIbKY OH 06ecrneunBaeT BO3MOXHOCTb Ha-
CTPOWVIKM Pa3HOCTU AaBNeHUA N0 MeCTy yCTaHOB-
K/ KOMNpeccopa, a knanaH ICS moxeT Takxe nc-
Nonb30BaTbCA AA BbINONHEHNA APYTNX GYHKLNIA
C ynpaBfieHeMm OT APpYruX MUIOTHbIX KNanaHoB.

CepBonprBOAHbIN KnanaH ICS ¢ NUNOTHbIM ynpaBnieHem

Mamepuan Kopnyc: HM3KkoTemnepaTypHas ctanb

XnadazeHmol Bce ob6LlenpuHATbIe XNaaareHTbl, BKoyaa R717(ammmak) n R744(CO,)
Temnepamypa koHmponupyemoti cpedel [°C] | OT -60 fo 120

MakcumansHoe paboyee dasneHue [6ap] 52

MpucoeduHumeneHeil pazmep DN [mm] OT120 a0 150

HomuHaneHas npouzeooumensHocms* [kBm] | OT 20 o 4000

* Yenosusa skcnnyatauumn: R717, nnHua ropadero rasa, Tig = 30°C, Py, = 12 6ap, AP = 0.2 6ap, Tgiscn. = 80°C, Te =-10°C

MunoTHbIN KnanaH nepenaga aasnexunin CVPP

Mamepuan Kopnyc: HepkaBetoLas cTanb

XnadazeHmol Bce obuienpuHATbIe Heroproumne xnafareHTbl, BKnoyasa R717(ammuak)
Temnepamypa koHmponupyemoli cpedsi [°C] | OT-50 fo 120

MakcumaneHoe pabouee oasneHue [6ap] CVPP (LP): 17

CVPP (HP): po 40

JluanasoH pezynuposarus [6ap]

CVPP (LP):oT0 0 7
CVPP (HP): o1 0 g0 22

TMponyckHas cnocobHocms K, [mM/4] 0.4
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 6.2.2:

PezynuposaHue pasHocmu
dassieHuli Macaa npu nomMmouwu
knanaHa KDC

=== [Tap00O6PA3HDBIN XSTaJareHT
BbICOKOrO AaBNeHs
Mapoobpa3Hbiil xnagareHT
HI3KOro JaBieHuns

== Macno

@ Perynatop pasHoctu
NaBneHnn

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

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXembl He JOMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

M3 otpenutena
Kunakoctun/
ucnapwvTens

Danfoss
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10-2012

Komnpeccop KOHEeHGATOp

quaLNLRTLOOLD.|N

M3 macnooxnagurensa

B macnooxnagutenb

MpuHUMN paboTbl AaHHOM CXeMbl aHanornyeH
onvcaHHoMmy B npumepe 6.2.1. MHorodpyHKLmo-
HanbHbIN KnanaH KDC @ HaxoauTcs B OTKPbITOM
NONOXKEeHUN A0 TeX NOP, NOKa PasHOCTb AABNEHUN
MeXAy MacnooTaennTenem u JIMHMei BcacbiBaHNA
He NPeBbICUT 3aJJaHHOE 3HaYeHNe, a TakxKe Npu
YCNoBuWK, YTO faBneHne B MacnooTaenmTene npu
5ToM 6yAeT Bbille JaBleHNA KOHAEHCaLMN.

MprmeHeHne knanaHa KDC @ nmveet pag npenmy-
LLeCTB, Tak Kak OH MOXET TaK»Ke BbIMOJHATL yHK-
Lo 06paTHOro KnanaHa (ero Heflb3A OTKPbITb
npoTuBOAaBieHNeM) 1 obecrneyrBaeT MeHbllee
nageHune fasfieHnsa B OTKPbITOM MOSIOKEHUN.

OpHako Ha ncnosnb3oBaHue KnanaHa KDC @ Hak-
NaAblBalOTCA HEKOTOPblE OrpaHnyeHna. KnanaH
ABNAETCA Heperynupyembim 1 obecneymsaeT
TOJNbKO OrPaHMYEeHHOE KONIMYECTBO HAaCTPOeK
|Pa3HOCTIN AaBNEHMSA, a TaKXKe NPU ero NCnosb3o-
BaHUM HeOOXOAMMO NpeAyCcMaTpMBaTb YyCTaHOBKY
o6paTtHoro KnanaHa @ Ha NMHKY BCaCblBaHUS.

OTcyTcTBME 06PATHOrO KnanaHa MOXeT NpUBeCTU
K OueHb 60JIbLIOMY O6PaTHOMY MOTOKY XJlafareH-
Ta yepes KOMMpeccop 13 MacnooTaenutens. Tak-
e He [lonycKaeTcs ycTaHOBKa 06paTHOro Knana-
Ha MeXay KOMMPeCccopoM 1 MacIooTAenTenem,
TaK Kak 3TO MOXeT NPUBECTM K CJIMLIKOM 60nbLUOo-
My BpemeHM 3akpbiTuA knanaHa KDC.

MHoropyHKLMOoHanbHbIi knanad KDC Ha MMHUM HarHeTaHKsA Komnpeccopa

Mamepuan HuskotemnepatypHas ctanb

XnadazeHmeol Bce obuienpurHATbIe XNaaareHTbl, BKAtoyasa R717(ammuak)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT =50 go 150

MakcumanvHoe paboyee dasnerue [6ap] 40

MpucoeduHumenbHbit pasmep DN [Mm] OT165 po 200

HomuHansHas npoussodumensHocms™ [kBm] | OT 435 po 4207

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

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 6.2.3:

PezynuposaHue pazHocmu
dassieHuUll Macsa npu noMmowu
knanaHa KDC u nunomHeix
knanaHos EVM

=== [Japo06pPa3HbI XNagareHT
BbICOKOIO AaBNieHuns
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

== Macno

® MHOropyHKLMOHaNbHBbIN
KfamnaH Ha JIMHUK HarHeTa-
HVA KoMMpeccopa

@ ConeHounaHbI NMUOTHbIN
knanaH NC
(HOpManbHO 3aKpbITbIiA)

ConeHounaHbIN MUIOTHBIN
knanaH NO
(HOpManbHO OTKPbLITbI)

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

® EVM (NO)

@ EVM (NC)

M3 otnenutens
xupkoctu/
ncnapvtens

W3 macnooxnagutens
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B koHpeHcaTop

qUILNLRTLOOLD.|N

B macnooxnagutenb

Mpw oTCYTCTBUM BO3MOXKHOCTI YCTaHOBKM 06paT-
HOro KJflanaHa Ha JIMHWUK BCacblBaHWA Uv Npu
HanmMuym obpaTHOro KnamnaHa Mmexny KoMnpecco-
POM 1 MacnooTAenmTenemMm MOXXHO UCMNoNb30BaTb
knanaH KDC @ c ynpaBneHnem oT NIOTHbIX Kna-
naHos Tuna EVM.

[MunoTtHble kKnanaHbl EVM ycTtaHaBnmnBatoTca Ha
ypaBHUTENbHbIX TMHUAX B Kopnycax Tuna CVH,
KaK NnokasaHo Ha cxeme. PaboTta cxembl npu nycke
KOMMpeccopa aHanornyHa onvcaHHom B npeaplay-
wem npumepe (6.2.2).

Mpwn ocTaHOBE KOMMNpPeccopa HOPManbHO 3aKpbi-
Toin knanaH EVM (NC) @ 3akpbiBaeTcs, a Hopmaib-
HO OTKpbITbIN KnanaH EVM (NO) ® oTkpblBaeTcs.
TO NPUBOANT K BblpaBHUBaHMIO AaBIeHWA Ha
npyxuvHe knanaHa KDC, n oH 3akpbiBaeTca.

O6paTtuTe BHUMaHMe Ha HanpaBneHne yCTaHOBKM
kopnycoB CVH 1 nunoTHbix kKnanaHos EVM.
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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

6.3
Cucrema Bo3Bparta macna

lpumep 6.3.1:
Cnue macna uz aMmuayHeix
cucmem oxnax;oeHus

=== [Jap006PaA3HBIN XSlaJareHT
BbICOKOTO iaBfeHnsA

== [JApPOXMAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA
Mugknin xnapgareHt
HW3KOro JaBfieHnn

== Macno

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

@ BbicTpocnyckHom KnanaH
cnMBa mMacna

@ Perynupytowmin knanaH
MpenoxpaHuTenbHbIN KnanaH

TexHuYeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXembl He JOMKHbI UCMO/b30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

B amMmayHbIx NPOMbBILLTIEHHbIX CUCTEMAX OXNaXK-
OeHNA KOMMNpeccopbl, Kak npaBuio, ABNAIOTCA
€ANHCTBEHHbIM O60pyﬂ,OBaHl/leM, ana pa6OTbI KO-
TOpOro HEO6XOAI/IMO CcMa3oyHoe macno. /3 storo
cnefyeTt, YUTo MacniooTaennTesib Komnpeccopa
npefHasHavyeH anAa npeforspaweHna nonagaHna
MadJia B CUCTeMY OXJlaXOeHUA.

OpHaKo 3a4acTylo Mac/io MOXKeT YHOCUTbCA Yepes
MacsIoOTAENNTESb B CUCTEMY OX/IaXAeHUAN U Ha-
KannmBaTbCA Ha CTOPOHE HM3KOro aBieHnA B
OTAENNTENAX XUAKOCTY N UCMapUTENAX, CHUXKan
X 3PpHEKTUBHOCTb.

YpesmepHbI YHOC Macsa U3 Komnpeccopa B C1c-
Temy oxnaKAeHNA MOXET NPUBECTU K YyMeHbLue-
HMIO KONMYECTBa Macsia B KOMNpeccope 1 najeHunto

€ro YPOBHS HVXKE MUHVIMAJIbHO OMYCTMMOTO 3Ha-
YeHVsA, OrFOBOPEHHOI0 M3roTOBUTENIEM KOMIPeC-
copa. Cuctembl BO3BpaTa Macsia B OCHOBHOM Npu-
MEHSIOTCA B CUCTEMAX OX/aXkaeHus, paboTatowumx
Ha CMELLVIBAIOLLMXCA C MAac/IOM X/1aflareHTax, Ha-
npumep, MOY/IX®Y xnapgareHTtax. CnegoBaTesibHO
cucTema BO3BpaTa Macia umeeT fBe GyHKLUK:

® YaaneHvie macna co CTOPOHbI HU3KOTO AaBneHus
m BosBpar macna 06paTtHoO B KOMMNpeccop

OpHaKo OYeHb BaXHO UMETb B BUAY, YTO MacCno,
yoaneHHoe CO CTOPOHbI HA3KOIo faBJieHNA aM-
MUAYHOM CUCTEMDI oxXnaxxaeHunaA, Kak npasuo,
HenpurogHo anA JanbHenLwero Ncnonb3oBaHUA
ONA CMa3KM KoMnpeccopa v nognexXnT yganeHuto
N3 CUCTEMbI OXNaXKAEHNA N yTUIN3aunn.

B nuHwmio
BCACbIBaHUsA
Komnpeccopa

AKS 4100/
4100U

n3
ncnaputensa

SNV oy % Y
a % V3

pecviBepa

SVA

AKS 38

LLG OTaenuTenb XXNaKoCTn

AKS 38

Z
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SVA
K umpKynaynoHHomy
Hacocy

Bxop ropavero napa

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

B aMMMayHbIX CUCTEMAX UCMOSb3YIOTCA HeCMeLn-
BatoLMecs Tnbl Maces. loCKoNbKy Macso Taxe-
nee XnaKoro aMMmnaKka, OHO OCeflaeT Ha AHO OTae-
NIATENSA XKNOKOCTY U HE MOXET GbITb BO3BPALLEHO B
KOMMPEeCccop Mo IMHUM BCAaCbIBaHMA.

[o3aTomMy B aMMMayHbIx CCTeMax Macsio, Kak npa-
BUO, CJIMBAETCA U3 OTAENNTENA XKUAKOCTN B Mac-
NocOOpPHKK. ITO yNpoLIaeT CUCTEMY OTAENEHMA.

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

3aTeMm OCyLeCTBAAETCA CIB Macsia Yepes ObicTpo-
CryckHo knanaH QDV @, KoTopblil obecneyrBaet
6bICTPOE 3aKPbITUE IMHWMN CNINBA, Kak TONbKO
BMECTO Macsla HaunHaeT BbIXOAUTb aMMUaK.

Mexay knanaHom QDV 1 macnoc6opHUKOM gon-
XeH ObITb yCTaHOBNEH 3aMOpHbI KnanaH SVA @.
DTOT KNlanaH oTKpbIBaeTCA nepef CIMBOM Maciia
1 3aKPbIBAETCA MO €ro OKOHYaHUN.

I'IpV| caimBe Madiia, OTAeNeHHOro OT aMMmnaka,
OONTXHbl ObITb MPUHATDI HeO6X0ﬂI/IMbIe Mepbl npe-
OOCTOPOXKHOCTU.

BbicTpocnyckHom 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
MakcumansHoe paboyee dasneHue [6ap] 25
MpucoeduHumeneHeil pazmep DN [mm] 15
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lpumep 6.3.2:

Cnue macna us cucmem,
pabomarowux Ha gpmopcodep-
Xauwjux xaaodzeHmax

K

=== [1ap006pPa3HbIN XNagareHT
BbICOKOIO AAaBNieHns
Mnpokui xnagareHt
BbICOKOTIO AaBneHunsA

= [JAapOXKMKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHnA

SVA

£s ® ML

AKS 4100/
4100U

mMacnooTgenutento

SVA

M3 ncnaputena

na A

SVA ICM ICS 3 SVA N3
pecusepa

Mungknin xnapgareHt
HW3KOro JaBneHua

@ HE AKS 38

AKS 38%

Otpenutens

LLG AKngkoctn

@ 3anopHbI KnanaH
@ ConeHounaHbIN KNanaH

@ Perynupytownia knanau
TennoobMeHHUK

® CMOTpOBOE CTEKNO
@ 3anopHbI KnanaH
@ 3anopHbI KnanaH

S

EVRAT+FA

@REGﬁgﬁg

SVA

K umpkynaumoHHomy

ConeHounaHbIN KNanaH Hacocy

@ Perynupytowmin knanaH
3anopHbI KnanaH

dn om

SVA SNV

Danfoss
Tapp_0090_02
10-2012

B cuctemax, paboTatoLrx Ha pTopcoaepKaLmnx
XnafareHTax, raBHbIM 06pa3oM NCMONb3yHTCA
CMeLLMBaloLLmecs TUMbl Macen. B cuctemax ¢ npa-
BUJIbHBIM YCTPONCTBOM TPybonpoBoaos (obecne-
UeHMe YKJIOHOB, YCTPOMCTBO MACIONOABEMHBIX
netesnb 1 T.4.) B yAaneHN Macna 13 cMcTeMbl OX-
NaxAeHUs HeT HeOOBXOAMMOCTH, TaK Kak BO3BpaT
Macna oCyLLecTBSETCA NAapoobpasHbIM Xaaa-
reHTOM.

OfHaKo B HU3KOTEMMePaTypPHbIX XONOAUNbHbIX
YCTaHOBKAax Mac/io MOXET 3aieraTb B COCyAax HM3-
KOro faBneHus. Tak Kak Macsio fierye ooLwenpuHsa-
TbIX pTOpPCOAEKALLMNX XNTaAAreHTOB, ero C/IMB NpPo-
CTbIM CMNOCOBOM, MPUMEHSAEMbIM [J19 aMMUAYHbIX
CUCTEM, HE NPEeACTABNAETCS BO3MOXHbIM.

Macno HaxoaMTCcA NoBepX XJlafareHTa 1 ero ypo-
BEHb KOJNeHNeTca BMecTe C KonebaHUsaMY YPOBHS
XNajareHTa.

B maHHOW cucteme nogava xnagareHTa U3 otaenu-
TeNA XNOKOCTY B TennoobMeHHMK @ ocyLecTBnaA-
€TCA CAMOTEKOM.

XnagareHT HU3KOro AaBNeHNA HarpeBaeTCa XKua-
KM XnafareHToOM BbICOKOroO AiaBNeHnsA U cnaps-
eTcs.

Cmecb Napoo6pasHoro xnaaareHTa 1 Macsia Bo3-
BpaLLaeTCA B IMHMIO BCacbiBaHUA. XnafareHT u3
OTAENUTENS XKAKOCTY 3abrpaeTca ¢ paboyero
YPOBHS.

Perynupytowmin knanas REG @ ponxeH 6biTb Ha-
CTPOEH Taknm 06pa3om, 4Tobbl obecneynTb Nos-
HO€ OTCYTCTBME BUAUMbIX Kanesb XUAKOro X/a-
JareHTa B cMoTpoBom cTekn MLI ®. ina ynasnu-
BaHVA 1 BO3BpaTa Macia MOXXHO MCMONb30BaTh
TennoobmeHHvk HE komnaHum JaHdocc.

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

TexHuyeckue Tennoo6meHHUK HE
Xapakmepucmuku XnaoazeHmol Bce dTopcopepaLyme xnagareHTbl
Temnepamypa koHmposnupyemoti 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] MunpkocTHasa nuHUA: oT 6 Ao 16
JInHMA BcacbiBaHMA: oT 12 fo 42

He Bce KnanaHbl NoKa3aHbl Ha CXeMax.
CxeMbl He BOMKHbI UCMOMb30BaTLCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLuu.
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6.4
BbiBoAbI

PerynupoBaHue |

| MprmeHeHne

Mpenmyuwecrea

HepocTtatKkn

Cucrtembl oxnaxkgeHna macna

CucTtema BoAsiHOroO oxnaxkae-
HUA, perynnmpoBaHune npu
NOMOLLM BOJOPErynnpyto-
wero knanaHa WVTS.

| Bxoa ropavero macna
Y Boixon

* Bbixop x0n0AHOro Macna

CynoBble xonoaunnbHble
YCTaHOBKM, YCTaHOBKM C
Hannynem EeLEBOro NCTOY-
HVKa XONOAHOW BOAbI.

MpocToit 1 3G deKTUBHDII
cnoco6.

MoxkeT okazaTtbcs
JoporocToawumm, Tpebyetca
oTaenbHasA cucTeMa
BOAOCHAOXKEHMA.

Cuncrema TepmocripoHHOro
OXNAXAEHNSA, perynmpoBaHue
npv nomoLym knanaHa ORV.

Komnpeccop

Konpericatop

Pecusep

L. “TMacnooxnaaurens

Bce Tunbl xonopnnbHbIX
YCTaHOBOK.

Macno oxnakpaetca
XnapareHToM 6e3 CHUXeHWA
npPon3BoOANTENBHOCTN
YCTaHOBKW.

TpebyeT ycTporncTaa fonon-
HUTeNbHbIX TPybonpoBofoB
1 YCTaHOBKM pecuBepa »Kng-
KOCTW BbICOKOrO AaBsieHnA
Ha onpefefnieHHOM BbICOTHON
oTMETKe.

CrcTema BO3AYLLIHOMO OXNaK-
LleHUs, perynmpoBaHue npu
nomotwym KnanaHa ORV.

Komnpeccop

aupLBTLOONE

KpynHble KoMmmepyeckre
CUCTEMbI OXNAXXAEHUA C
MOLLHbIMM arperatamu.

TexHUYeCKn NpocToii cnocob,
He TpebyoLWmMii JONONHN-
TenbHbIX TPYGONPOBOAOB U

Bo3MOHbI 6onbluMe Ce30H-
Hble KonebaHus Temneparypbl
Macna. [abapuTbl BO34yX0O0X-

ICS + CVPP.

Mpwn nomowm knanaHa KDC.

13 macnooxnagurens

—¢— | avamustiioowep

B macnooxnaautens

BrHTOBbIe KOMMpeccopsbl
(BomKHO BbITb MoATBEPXKAEHO

Mpuv nomoLm KnanaHos
KDC+EVM.

r
A

w00

Vs macnooxnagutena Y

B MacnooxnaauTeNb

BOJOCHaBXeHNs. napuTens 60NbLUNX YCTaHO-
BOK MOTYT OKa3aTbCA C/NLL-
LOF T p et % KOM 60MbLLNMY.
@]
-
PerynupoBaHne paHOCTN faBNIeHUNIA Macia
Mpw nomoLym KnanaHos JKcnnyaTauMoHHan Heobxonnma yctaHOBKa

rMOKOCTb, BO3MOXHOCTb
MNCMONb30BaHNA Pa3HbIX
HaCTPOEK.

06paTHOro Knanaxa.

N3roToBUTENIEM KOMMPECCOopa).

He TpebyeT ycTaHOBKM
06paTHOro KnanaHa Ha
JIMHUW HAarHeTaHus, noTepu
[ABNIEHVIS MEHbLUE, YeM NPK
1cnonb3oBaHUK Knanaa ICS.

Heobxofvma ycTaHOBKa
06paTHOrO KiarnaHa Ha IMHUn
BcacbiBaHUA. Henb3a nsme-
HWTb HAaCTPOWKY KianaHa.

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

TpebyeTca ycTponcTBO A0-
MOSIHWUTESNbHBIX TPY6OMNpPO-
BOAOB. Henb3A n3MeHUTb
HaCTPOWKyY KnanaHa.

Cucrtembl BO3BpaTa macna

CnmB Macna u3 aMMmnayHbIx
CUCTEM NP NOMOLLMN
knanaHa QDV.

B cocyasl
HM3KOTO AaBneHUA

O1aenuTens XngKkoctu

Bce ammmauHbie
XONOANSIbHbIE YCTAaHOBKN.

[MpocTon 1 HageXHbI
cnocob.

TpebyeTtcs pyyHoe
ynpasineHue.

CnuB macna n3 cuctem,
pabotaiowmx Ha dTopcoaep-
Kalmx xsagareHTamu, npu
NOMOLL TeNTI00OMEHHMKA
Tmna HE.

HuskoTemnepaTypHble cuc-
Tembl Ha dTopcoaep aLLmx
XnapareHTax.

He TpebyeTcs pyuHoe
ynpasneHue.

MoryT BO3HUKHYTb
TPYAHOCTU C HACTPOWKOMN.
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6.5 TexHuyeckoe onucaHue / Pykoeodcmago WHcmpykyuu
CnpaBoyHas JOKYyMeHTauns Tun [loKymeHT Tun [loKymeHT Tun [lokymeHT Tvn [lokymeHT
BSV PD.ICO.A MLI PD.GHO.A BSV PLICO.A MLI PL.GHO.A
Cnpasoyras 0okymeHmayus CVPP PD.HNO.A ORV PD.HPO.B CVPP PLHNO.C ORV PLHPO.A
8 apasuMHOM nopAOKe EVM PD.HNO.A QDV PD.KLO.A EVM PLHNO.N QDv PIKLO.A
yKkasada Ha cmp. 146
FIA PD.FNO.A REG PDKM1.A FIA PIFNO.A REG PILKM1.A
HE PD.FDO.A SVA PD.KD1.A HE PLFDO.A SVA PILKD1.A
Ics PD.HS2.A ICS25-65 | PLHSO.A
KDC PD.FQO.A ICS 100-150 | PLHSO0.B
KDC PIFQO.A

[inA 3arpysku nocnefHen Bepcum JOKyMeHTaLumn nocetmte Be6-cainT komnaHum Danfoss.
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7. Cuctembl 3aWnTbl

7.1
YcTpoiicTBa gns c6poca
AaBneHns

Bo Bcex NpoMbILINEHHbIX CUCTEMAX OXNaXAeHnA
npenycmMaTpuBaloTCA pasfinyHble CUCTEMbI aBa-
PUVIAHOW 3alWUTbl, HAaNPUMep, OT NPEBbILLEHNSA
NaBNeHus.

Jliobas npenckasyemas BepOATHOCTb YUpe3mMepHO-
ro NoBbILWEHWA BHYTPEHHEro AaBNeHNA [OMXKHa
ObITb NpeOTBPALLEeHa WM YCTPaHeHa C MUHUMATb-
HbIM PVYCKOM AN1A NII0AEN, IMYLLeCTBa 1 OKpY»Kato-
Len cpeabl.

CobniopeHne TpeboBaHU, NpeabABIAEMbIX K
CUCTEMaM 3aLLUTbl, HAXOAUTCA NMOA NMOCTOAHHbBIM
KOHTPOJIEM rOCyapPCTBEHHBIX OPraHOB, MO3TOMY
BCerga Heo6X0AVMO NPOBOAWTD TLLATENbHbIN aHa-
nn3 Tpe6OoBaHN MECTHOTO 3aKOHOAATENbCTBA.

YcTpoiicTBo Ans c6poca AaBneHus, HanpumMep,
npeAoXpaHnTeNbHbIE KNanaHbl, mpefHa3HaueHbl
A5 aBTOMATMYECKOro copoca Upe3mMepHOro fjaB-
NeHVs [0 3HAYEeHN I, He NPEBBILLALMX MAKCU-
MasnbHO JOMYCTUMOrO YPOBHS, C MOCAEAYOLNM
NX 3aKPbITVEM.

YcTpOoICTBO OrpaHNyYeHNA TemnepaTypbl 1
orpaHuymTenb TemnepaTypbl — 3TO TEPMOYYBCTBU-
TeNlbHOe YCTPONCTBO, NPeAHa3HaYeHHoe AnA
npefoTBpPaLLEHNA BO3HWKHOBEHUA OMaCHbIX TEM-
nepaTyp MyTem MOJIHOrO UM YaCTUYHOTO OTKIIHO-
UeHVA CUCTEMbI B ClTyUae ee MOBPEXAEHUA 1n
HeucrnpaBHOCTW.

OrpaHunumnTenb faBNeHNA — 3TO YCTPONCTBO
3aLYMTbl OT BbICOKOrO U HU3KOTO AaBfieHNA C
aBTOMaTNYECKNM BO3BPATOM B ICXOAHOE MOoJ10-
XKeHue.

Pene paBneHmna — 310 yCTPONCTBO OrpaHNYeHnsA
[aBfieHNA C PYYHbIM BO3BPATOM B MCXOLHOE MO-
NoXeHue.

Pene ypoBHsA XKUAKOCTH — 5TO YCTPONCTBO, Cpa-
6aTblBaloLLEee MO 3HAUEHMIO 3a4aHHOTO YPOBHS
XKUAKOCTU 1 NpefjHa3HaueHHoe AnsA NpeAoTBpa-
LeHVst He6Ge30MacHOTO YPOBHS! XKNAKOCTY.

[leTeKkTOp XNagareHTa — 37O YyBCTBUTENIbHOE
YCTPOWCTBO, CpabaTbiBaloLiee No NpeaBapuTesb-
HO HaCTPOEHHOMY 3HaUYeHM0 KOHLIEHTPaLMM NapoB
XnajareHTa B okpy»KatoLel cpepe. KomnaHua
[JaHdbocc npon3BoanT AETEKTOPbI XIafAareHTa Tvna
GD, gononHutenbHaa MHPopmMaLMa No KOTOPbIM
npviBefieHa B COOTBETCTBYIOLLEM PYKOBOLCTBE MO
NPUMEHEHMIO.

I'IpenoxpaHVlTeanble KnanaHbl npegycMmatpu-
BalOTCA ANnA npeforepaleHnAa NoBbIlWEHWA NaB-
NeHnA B NtOOOM KOMMOHEHTE 1 CUCTEME B Lesnom
BblLLI€ MaKCMManbHO JONYyCTUMOIo YpPOBHA. B
cJlyyae npesblleHNA faBneHnAa npegoxpaHn-
TeJibHble€ KnarnaHbl C6paCbIBaIOT XnagareHT 3
CACTEMbI OXNaXAeHNA B aTMOc¢epy.

OCHOBHbIMI NapameTpaMu NPefoXPaHNTENbHbIX
KJlarnaHoB AABNSIOTCA aBneHne cpabaTbiBaHWA U
[naBneHue 3akpbiTuA. Kak npaBuno, JaBneHue cpa-
6aTblBaHNA He JOMKHO 6onee uemM Ha 10% npeBbl-
LaTb JaBfieHne yCTaBKu. Kpome Toro, HernosnHoe
3aKpbITUE KnanaHa uim NosHoe 3aKpbliTre KanaHa
Npu CAINWKOM HU3KOM AaBNeHN MOXET NPUBECTU
K CyLLLeCTBEHHbIM NOTePAM XNlajareHTa B cncreme
OXNaXKAeHUNS.
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lpumep 7.1.1: PABOTA
MpedoxpaHumenbHbIl KNanaH ~~\ JIOMEV B 30HE
SFA + 0soliHoU 3anopHbil BbIMYCKHOIO
knanaH DSV OTBEPCTUA
BbINMYCKHOWU
TPYBbI
MPEOOXPAHUTESb-
HOIO KJTANAHA
HE JOMYCKAETCA
n3
KOHAeHcaTopa
o @7,\7/[}'7”” YpoBeHb
Madcsa
M3 nuHnn
HarHeTaHuA @ SFA ® sFA
SVA
PN
SNV
® psv
Pecusep
=== [lap006pPa3HbIN XNagareHT LG
BbICOKOIO [aBJieHMsA AKS
MKunagkunin xnagareHT 38
BbICOKOIO iaBfieHMA
® [1BOHOM 3aMOpHbIV KnanaH
® MpenoxpaHuTeNbHbIN SNV ~
KnanaH @j@ [ﬂ@]ﬂ]j
@ MpenoxpaHuTenbHbIN SVA SVA
KnanaH Danfoss
Tapp_0099_02 K macnooxnagurento
@ CMOTPOBOE CTEKNO 10-2012 K otgenutento »Xnakoctu

YcTpoiicTBa ans cbpoca AaBneHns JOMKHbI npe-
JyCMaTpmBaTbCA 1A BCEX COCYAOB CUCTEM OXI1ax-
[EeHVA, @ TaKXKe ANA KOMMNPEeCCopoB.

B 6onbLuMHCTBE CyyaeB NPUMEHAIOTCA, Kak npa-
B0, 3aBUCALLME OT NPOTUBOAABNEHNA NPeAoXpa-
HUTeNbHble KnanaHbl SFA. MNpefoxpaHuTenbHble
KnanaHbl yCTaHaB/MBalOTCA BMeCTe C 3-XOA0BbIM
KnanaHom DSV @, no3sonsiowmm o6cnyxrnBatb
OAWH KnanaH npu paboTatoLem BTOPOM KanaHe.

YcTporicTBa cbpoca flaBneHus cnegyeT ycTaHaB-
NBaTb PAAOM C TOW YaCTbI CUCTEMDI, A1 3aLLK-
Tbl KOTOPOW OHM NpefHa3HayeHbl.

[ina KoHTponsa cpabaTbiBaHWs NpefoXPaHNTENb-
HOTO KJlarnaHa 3a H/M MOXKHO NpefyCcMOTpeTb
U-06pa3Hyto MacnsiHyio NOBYLUKY CO CMOTPOBbIM
cTteknom MLI @,

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

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

MpumeyaHume: B HekoTopbIx cTpaHax U-obpasHbie
NOBYLLKM NCNOJMIb30BaTb He pa3peLuaeTca.

YCTPOWCTBO 1 pa3meLleHre BbiNyCKHOW TpyObl OT
npefoxpaHUTENIbHOTO KlanaHa AoIKHO UCKIIIo-
yaTb BEPOATHOCTb Yrpo3bl 6€30MacHOCTU NioAei
B C/lyyae BbiMyCKa XJlafjareHTa B atmocoepy.

BenvumHa nageHns 0aBieHns B BbiNyCcKHOW Tpy6e
OueHb BaXKHa ANA Haanexaluen paboTbl npeao-
XPaHUTENbHbBIX KanaHoB. PekomeHgaumy no nog-
60py AVaMeTPOB BbIMYCKHbIX TPY6 cogepKaTtca B
COOTBETCTBYIOLMX CTaHAAPTaX.
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PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

TexHu4ecKue MpepoxpaHuTenbHbl KnanaH SFA 15 (3aBrcAwmiA OT NPOTMBOAABNEHNA)
Xapakmepucmuku Mamepuan Kopnyc: cneuvanbHas cTasnb, aTTecToBaHHaA AnA paboTbl NPy HA3KKX TemnepaTypax
XnadazeHmol R717,R744 ,TOY, TXOY n gpyrue xnapgareHTbl(B 3aBUCMMOCTN OT COBMECTUMOCTU C
MaTepuvanamm ynaoTHeHW)
Temnepamypa koHmponupyemoli cpedsl [°C] | OT -30 go 100
IMnowjade npoxodHo20 ceyeHus [Mm?] 133
[JlaeneHue cpabameisaHus [6ap] OT110 o 40
MpepnoxpaHuTenbHbli KnanaH SFV 20-25 (3aBrcAWMIA OT NPOTUBOLABNEHMSA)
Mamepuan Kopnyc: cneumanbHas cTanb, aTTecToBaHHasA A paboTbl NPy HU3KMX TeMnepaTypax
XnadazeHmeol R717, R744 ,TQY, TX®Y v ppyrve xnagareHTbl(B 3aBUCUMOCTU OT COBMECTUMOCTM C
maTepuanamu ynioTHeHuin)
Temnepamypa koHmposnupyemodu cpedsi [°C] | OT -30 fo 100
Mnowade npoxodHozo ceyeHus [Mm?] SFV 20:254 /SFV 25:415
[lasneHue cpabamsisarHus [6ap] OT110 po 25
[1BOVHOI 3anopHbIN KnanaH - DSV 1/2
Mamepuan Kopnyc: cneumnanbHas cTanb, aTTecToBaHHasA AnA paboTbl Npy HU3KUX TemnepaTypax
XnaoazeHmol Bce o6LienprHATbIE Heroptoure XnaaareHTbl, BKoyaa R717(ammuak)
Temnepamypa koHmposnupyemol cpedsi [°C] | OT -50 fo 100
MakcumanvsHoe paboyee dasnerue [6ap] 40
MponyckHas cnocobHocme K, [m/u] DSV1:17.5
DSV2: 30
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lpumep 7.1.2: BHympeHHue
npedoxpaHumerbHole K1aNAaHe!
BSVu POV

=== [lap0O6Pa3HbINA XNapareHT
BbICOKOIO JaBNieHs
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

= Macno

® BHyTpeHHWIN NnpefoxpaHu-
TeNbHbIV KNaraH C NANOTHbIM
ynpaBneHuem
BHyTpeHHWI npegoxpaHu-
TeNbHbIV KnanaH

@ [1BOMHOWM 3anOpHbI KnanaH
@ CmOTpOBOeE CTeKNo

@ MNpepnoxpaHuTenbHbIN
KnanaH

TexHuueckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
Cxembl He JOMKHbI UCMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
LOKyMeHTaLmu.

® pov

Komnpeccop

5
Lo

PABOTA JIO[E B 30HE
BbIMYCKHOIO OTBEPCTUA
BbIMYCKHOW TPYbbl
MNPEAOXPAHUTESTIbBHOIO

KITANAHA HE JOMYCKAETCA . ,

t% MLI

B koHpeHcaTop

@ Bsv

N3
ncnaputena

Danfoss
Tapp_0100_02
10-2012

qUILNLRITLOOLDRIA

EVRAT+FA

[ina cbpoca xnapareHTa co CTOPOHbI BbICOKOTO
[aBJIeHNA Ha CTOPOHY HN3KOTO fiaBNeHnA cneayet
NPUMEHATDH TOJIbKO He 3aB1CALLME OT NPOTUBOAAB-
neHuA NpeaoxpaHnTenbHble KnanaHbl BSV/POV.

KnanaH BSV @ moxeT paboTaTtb 1 Kak npefoxpa-
HUTENbHbIN KNanaH NPAMOro AencTBUA C Manomn
NPOMYCKHOWN CMOCOBHOCTDLIO, U KaK NMIOTHBIN Kia-
naH OCHOBHOTO KfanaHa Tuna POV @. Ecnm pas-
NeHne HarHeTaHNA NpPeBblLIaeT BeIMYMHY AaBre-
HVA cpabaTbiBaHKA, KnanaH BSV oTkpbiBaeT KnanaH
POV pgns copoca napa BbICOKOro JaBfieHNA Ha
CTOPOHY HWN3KOTrO AaBfIEHUA.

He 3aBucAwme oT NpoTrBoAaBNeHVA NpefoXpaHn-
TesibHble KJlanaHbl ycTaHaBnmBatoTcA 6e3 3-xopo-
BOro Knanaa. [pn 3ameHe nnm nepeHacTpomnke
KnanaHa Komnpeccop Heo6XoANMO OCTaHOBUTb.

anI HaInvynmn 3anOpPHOro KraraHa Ha BbllMyCKHOM
pr6OI'IpOB0£le MacnooTaenntTena HeO6XOﬂ,VIMO
3alNTNTb MaciooTAENNTENTb 1 KOMMPeCcop oT
npesBblleHnA AaBNEHUA, BbiI3bIBAEMOIO BHELLUHUM
TEMJIOM U TEMJIOTON CXKaTuA.

TaKyto 3alWmTy MOXHO 0b6ecrneynTb NPU NMOMOLLM
CTaHZAPTHbIX NpefoXpaHUTeNbHbIX KnanaHos SFA
® B coueTaHuu ¢ 3-xoaoBbIM KnanaHom DSV @.

MpefgoxpaHuTenbHbI KnanaH BSV (He 3aBucAwwmin OT NPOTMBOLABEHMSA)

Mamepuan

Kopnyc: cneupmanbHas ctanb, aTtecToBaHHas Anis paboTbl Mpu HU3KKX TeMnepaTypax

XnadazeHmol

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

Temnepamypa koHmposnupyemoti cpedei [°C]

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

JlasneHue cpabamelearus [6ap] Ot 10 po 25

Mnowjads npoxodHoz2o ceyeHus [MM?] 50

BHyTpeHHMIN npefoxpaHuTenbHbIi Knanad POV ¢ NMAOTHbIM ynpaBneHrem

Mamepuan Kopnyc: ctanb

XnadazeHmeol R717, R744 TQ®Y, TX®Y n gpyrve xnagareHTbl(B 3aBUCUMOCTI OT COBMECTUMOCTM C
maTteprianamu ynaoTHEHW)

Temnepamypa koHmposnupyemot cpedei [°C] | OT =50 go 150

JasneHue cpabameigarus [6ap] Ot 15 p025

Mnowjadb NpoxodHoz20 ceyeHus [MM?] POV 600: 835
POV 1050:1244
POV 2150: 2734

pucoeduHumenoHoiti pasmep DN [mm] 40/50/80

© Danfoss A/S (RC-MDP/MWA), 2014-10

DKRCI.PA.000.C6.50 /520H7708

73



PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

7.2
YcTpoiicTBa orpaHnyYeHns
TemnepaTtypbl 1 AaBNeHNA

lpumep 7.2.1:
Pesie memnepamypel u
0assieHUs 0719 KoMmnpeccopa

s [TapO0O6PA3HBIN XNTJArEHT
BbICOKOIO AaBJIeHMs
MapoobpasHbliii xnagareHT
HW3KOro faBrieHuns

== \lacno

@ Pene Hu13Koro paBneHuns
@ pene pa3HOCTU AaBNeHUi
@ Pere Bbicokoit Temnepartypbl
@ pene Bbicokoro faBneHua

TexHuYeckue
Xapakmepucmuku

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

B KauecTBe KOHCTPYKTOPCKOI
[OKyMeHTaLmu.

N3
oTgenuTens
xunpkoctin/
ncnaputens

SVA

FIA

M3 macnooxnagurensa

B macnootagenutenn

Komnpeccop Danfoss
Tapp_0101_02
10-2012

[nA 3aWmuTbl KOMNpeccopa OT CAINLLKOM BbICOKUX
[aBneHnA 1 TemnepaTypbl HarHeTaHWA, a TakxKe oT
C/INLLIKOM HU3KOTO AaBneHnA BCacbiBaHWA Npume-
HAtoTcA pene Tuna KP/RT.

RT1A @ npepfcTaBnaeT coboit penie HU3KOro Aas-
neHus, RT 5A @ - pene BbICOKOro aB/ieHus, a

RT 107 ® - pene Temnepatypbl (TepmocTar).

YcTaBKa pene BbICOKOro faBJieHNA OOJIXKHaA ObITb

HUXKe YCTaBKU NMpeaoxXpaHUTesbHbIX KNlanaHOB Ha
CTOPOHE BbICOKOro fasJieHUA. YcTaBKa pene Hu3-
KOro faBJieH/A AO/1KHA COOTBETCTBOBATL Cneyn-

[nA octaHOBa NOPLUHEBBIX KOMMPECCOPOB B YC/0-
BUAX CAMLLKOM HI3KOTO AaBIEHNA Macsa npume-
HAETCA pene pa3sHoOCTW aasneHuin MP 54/55 @.

Pene pa3HocTv faBneHnii Macna OTKOYaeT KOM-
npeccop, /N B ero Mmacsiocucteme He obecneym-
BaeTCA Haf/ieXalumin nepenaz AaBneHns Macna B
TeuyeHue onpefeneHHOro neproga BpemeHu
(0-120 ¢) c MOMeHTa 3anycKa.

dviKaumm N3roToBUTENA KOMMpPeccopa.

Pene Temnepatypbl RT

XnaoazeHmol Bce dpTopcoaepalyme xnapareHTol u R717(@mmuak)
CmeneHb 3awumel Kopnyca IP 66/54
MakcumaneHas memnepamypa mepmobasnnoHa [°C] | OT 65 go 300
Temnepamypa okpyxaiowezo 8030yxa [°C] OT-50 1070
JuanasoH pezynuposarus [°C] O1-60 po 150
Aupgpeperyuan At [°C] OT11.0p025.0
Pene pa3HocTtu gasnexuin MP 54/55/55A
XnaoazeHmol MP 54/55: dTOopcopepaLyme xnagareHTbl
MP 55A:R717
CmeneHb 3awumel Kopnyca IP 20

JuanasoH pezynuposarus AP [6ap]

MP 54:0.65/0.9
MP 55/55A:0.3 to 4.5

HA CMOpPOHe HU3Ko20 0asneHus [6ap]

MakcumaneHoe paboyee dasneHue [6ap] 17
MakcumansHoe ucnsimamesnvHoe 0asneHue [6ap] 22
Paboyuti duanaszoH oasneHuti Or-1pm012

74
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

7.3
YcTpoicTBa KOHTpons
YPOBHSA XKNAKOCTN

lpumep 7.3.1:

Pesie HU3KO020 U 8bICOKO2O
YPOBHS XUOKOCMU 0N14
omoeniumersns Xuokocmu

=== [JapOXKUOKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HM3KOro JaBneHus
Mupknin xnagareHt
HM3KOro JaBneHusA

@ Pene sbicokoro YPOBHA
XKMAKoCTU

@ Pene Huskoro YPOBHA
XKnpKocTn

TexHu4yeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI CMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

K uncnaputenio

B nuHwmio
BCACbIBaHUsA
Komnpeccopa AKS 4100/4100U
SFA SFA
SNV
SVA SVA
@a—‘ DSV
@ AKS 38%
OTtnenuTenb XXNUAKOCTH

LLG

@ AKS 38%E

Eﬂﬁ SVA ncnapuTens
SVA

Danfoss
Tapp_0102_02
10-2012

[lnA cocyaoB Ha CTOPOHaX HN3KOTO 1 BbICOKOTO
[aBNeHNs NPYMEHSIOTCA pa3Hble pene YPOBHS
KNAKOCT.

[inA pecuBepoB BbICOKOrO 1aBeHus TpebyeTca
YCTaHOBKa TOMbKO PESe HU3KOTO YPOBHS XNLKOCTA
(AKS 38) pna obecneyeHna MUHUMaNbHO JOMYCTH-
MOTO YPOBHs XJlaflareHTa, HeobXoAMMOro AJisi Nno-
Jauv B pacLumpuTesibHble YCTPONCTBA.

[inA BU3yanbHOro KOHTPOMA YPOBHA XUOKOCTU
MOHO TaK»e YCTaHOBUTb CMOTPOBOE CTEKIIO
Trna LLG.

[inAa cocynoB HK3KOro AaBneHns obbluHO Npeayc-
MaTpMBAETCA YCTaHOBKa Kak pene HU3KOro, Tak 1
|pene BbICOKOTO YPOBHS KUAKOCTW. Pene H13Koro
YPOBHS NAKOCTY YCTaHABNMBAeTCA Ans obecrne-
YyeHA JOCTAaTOYHOro Hamopa xnagareHTa Bo U3-
6ekaHne KaBuTaL My B HacoCax.

Pene BbICOKOro ypOBHA XUAKOCTU NpeAHa3Hava-
eTcA AN1A 3aLlUTbl KOMNPECCOPOB OT rMapaBnye-
CKoro yfapa.

[inA BU3yanbHOro KOHTPOMA YPOBHA XUAKOCTU
cneflyeT Takxe NpefycMaTprBaTh YCTaHOBKY
CMOTpoBOro ctekna tuna LLG.

[na cmoTpoBbIx cTekon LLG, yctaHaBnuBaemMbix Ha
cocyfax H3KOro AaB/EHNA, BO3MOXKHO NOTPeby-
€TCA UCMONb30BaHMe NepexofHuKa (CMOTpoBoOW
NpPOCTaBKM) NO3BONAIOLLErO CHUMATb NMoKa3aHuWA
YPOBHA iaxke B C/lyyae 06pa3oBaHMA HEKOTOPOro
KOnmMyecTBa MHeA Ha CMOTPOBOM CTeKJ1e.

Pene yposHs xuakoctn AKS 38

Mamepuan Kopnyc: XxpoMVpOBaHHbI YyryH

XnaoazeHmol Bce obLienpuHATbIE Heroptouve xnagareHTbl, BKAouas R717(ammuak)
Temnepamypa koHmponupyemot cpedei [°C] | OT =50 go 65

MakcumansHoe paboyee dasneHue [6ap] 28

JuanazoH usmeperus [Mm] O112.5 050

CmoTtpoBoe cTekno LLG

XnadazeHmol

Bce obLienpurHATbIE HEroptoure xnagareHTbl, BKiovas R717(ammuak)

Temnepamypa koHmposnupyemoti cpedei [°C]

OT1-10 go 100 unu ot =50 go 30

MakcumanvHoe paboyee dasneHue [6ap] 25

AnuHa [mm] OT1 185 po 1550
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

7.4 Kak npaBuno, cuctembl ra3oo6Hapy»KeHus npu- Hanunuune napoB Kaknx xiafareHToB 1 B Kakom
[leTeKTOpbl yTYEUKN MEHAITCA ANA CTaLMOHAPHbIX XONOAUNbHbIX YC- KOHLIEHTpaLMmn Heobxoanmo onpegensits?
XnapareHTa TAHOBOK ¥ BKJIOUAIOT B cebs Lienblli psag fatumkoB,  Kakoli Tvn gatyvka ABnsetca Hanbosee Noaxoas-
pacnonaraembix B MeCTax Npeanosiaraemoro ckon- — wum?
JIeHVA NapoB XJlafareHTa B c/lyyae ero yTeyku ns3 Kakoe KonmyecTBo JaTunkoB Heobxoanmo? ge n
YCTaHOBKMU. Kakum obpa3om faTumku OygyT ycTaHaBnmMBaThbCA
1 NPOXOAUTb MPOBEPKY?
MecTa pa3melleHnA JaTUMKOB 3aBUCAT OT NlaHn-  Kakue npefenbl CMrHann3aumm COOTBETCTBYIOT
POBKM MaLLVHHOIO OTAENEHUA Y CMEXKHbIX Mome- npeabABIAeMbiM TPeboBaHUAM, KaKoe Konnye-
LeHnI, KOHOUrypaLuy YCTaHOBKM 1 TUMa UCMOMb-  CTBO NPEAENIOB CMrHanmM3aLmm Heobxoaumo 1 Ka-
3yemoro xyiafareHra. KM 06pa3om JosmKHa obpabaTtbiBaTbCa UHGOP-
MauuMA CUCTEMbI CUTHanu3auumn?
Mpexae yem NpUCTynaTh K BbIGOPY COOTBETCTBY-
fowero TpeboBaHVAM 0060PYAOBaHUA ANA CUCTEMbI
razoobHapy»eHua cnefyeT oTBETUTb Ha pAfj
BOMPOCOB:
74.1 B 3aBMCUMOCTU OT XnagareHTa n ¢pakTUueckoro
Jamyuku [AVana3oHa KoHLUEeHTpauuii, kKomnaHuen JaHdpocc
6b1n1 BbIOpaH TUN JaTunKa, Hanbonee NoaxoAALMnA
NSt KOHKPETHOMO ra3006pa3HoOro xagareHTa.
B Tabnuue Huke NpriBeeHbl TUMbl JaTYNKOB U CTe-
neHb VX NPUrogHOCTY ANA Pa3fINYHbIX XJ1a4areHToB.
MonynpoBoaHNKOBbIN | dneKkTpoxumuveckuii | Katanutunyeckui WHdpakpacHbIit
AMMUaK, “Hr3KaA"” KOHLeHTpaumua _ v _ _
(< 100 ppm)
AMMUaK, “cpenHan” KoHUeHTpauus
(< 1000 ppm) ') v) v (V)
AMMMaK ,"BblCOKan” KOHLEHTpaLma
(<10000 ppm) v v W)
AmMMUaK, “oueHb BbiCOKan” _ B v W)
KOHLeHTpauua (> 10000 ppm)
[unokenp yrnepopa _ _ _ v
2
YB
Yrnesogopoabl ) - v )
Xy - roy
®peoHbl v - - )
Hanb6onee npurogeH MpurogeH, Ho MeHee I:I HenpwuropeH
byHKUMOHaneH
") AnanasoH nsmepennii 0-1000 ppm. MoxeT perynnpoBaTbca BO BCEM ANanasoHe.
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7.4.2
Heobxooumocms npumeHeHuUs
cucmem 2a3006HApyxeHUs

MprMeHeHMe c1ucTem ra3oobHapy»KeHya Heobxoaw-

MO MO Lenomy psagy npuumH. OueBUAHO, YTo HOp-

MaTUBHble TpeboBaHMA ABNAIOTCA OYEHb CUbHbBIM

ApPryMeHTOM, HO VIMEIOT MECTO 1 ipyrue NMPUUMHbI:

+  CHIVPKEHMe SKCMITyaTaLVOHHbIX 3aTpaT (3aTpatbl
Ha A03anpaBKy U BbI30B CEPBUCHON CIYXObl),

+  CHVIXXEHWe 3aTpaT Ha noTpebneHvie SHeprim
MpW OTCYTCTBUM YTEYEK XNlafjareHTa,

+  PUCK MOPYM NPOAYKTOB XPAHEHMA MO MPUYMHE
CyLLeCTBEHHOW YTeUKN XnafareHTa,

+ BO3MOXHO CHUXXEHUE CTOVMOCTY CTPAaxXoBaHWA,

+  Hasory Ha NCMoNb30BaHMNE SKONOTNYECKN
Hebe30mnacHbIX XnafjareHTos,

+  pasnuyHble XONOANIbHbIE YCTaHOBKM TPebyioT
NMPUMEHEHMNA CUCTEM ra3000HapPYXeHNA Mo
Lienomy psgy pasfimuHbIX MPUYH.

AMMMaK OTHOCMTCA K TOKCUYHBIM BELLECTBAM
MMeeT OYeHb XapaKTepHbI 3anax, cam no cebe

npeaynpexxaaLLmin 0 ero Ham4ymm B atMocdepe.

W Bce e ycTaHOBKa [IETEKTOPOB YTEUKM B MALUNH-
HOM OTZENIeHUN NPEeSCTABIAETC OUYEHDb AAXe Lie-
necoobpasHoli BBMAY 4acTOro OTCYTCTBYS NepCo-
Hana Ansa NpUHATUA HEOGXOANMbIX AENCTBUN B
cnyyae yTeuku. Kpome Toro, aMmmak siBfisieTcs
€[AMHCTBEHHDIM LINPOKO MPUMEHAEMbIM X/1afareH-
TOM, KOTOPbII Nerye Bo3ayxa.

YrneBogopoAbl OTHOCATCA K rOPIOYMM BeLLecTBaM.
Mo3ToMy oueHb BaxKHO YOeAUTbCA, UTO NX KOHLIEH-
TpaumaA B OKpy»KaloLlen cpefe XonogmnbHOM yc-
TaHOBKM He MpeBbllIaeT npeaena BocrniameHse-
MOCTM.

Bce pTOopcopeprKalme xnapgareHTbl Xxapakrepu-
3yl0TCA OnpeAesieHHbIM BpeAHbIM BO3Le/ICTBYEM
Ha OKpYy»KatoLLyto cpefy, MO3TOMy NpeaoTBpaLLe-
HMe VX YTEUKW ABNAETCA OYEHb BaXKHOW 3agayeil.

CO, (Anokcnpa yrnepopa) VimeeT HenocpeacTBeH-
HOe OTHOLLEHME K MPpOoLeccy AblXaHWUA 1, CiefoBa-
TeNbHO, OMKEH pPacCMaTPMBaTbCA COOTBETCTBY-
oM ob6pasom. KoHueHTpaumsa CO, B Bo3gyxe
coctaBnseT okoso 0.04%. bonee BbicOKas KOHLIEH-
TpauwmA Bbi3bIBaeT HeXXenaTeslbHble peakuumn oT
yualleHua abixaHua (~ Ha 100% npu 3% copep-
xaHun CO,) 1o NOTepy CO3HAHWA Y NiIeTalbHOrO
ncxopa npu kKoHueHTpauumn CO, cebiwe 10%.

Kucnopog - ana otaesnibHbIX yCTaHOBOK MOXKHO
NPUMEHATb AaTYMKIM KNCIOPOoaa (KUCIOPOAHON
He[0CTaTOYHOCTM), OJHAaKO OHM He NOCTaBNATCA
KomnaHuew [laHdocc 1 fjanee B STOM PyKOBOS-
CTBe He paccmaTpurBaloTCA.

MpumeyaHue: NpumeHeHne AaTYNKOB KUCI0PO-
[la B yCTaHOBKax, paboTtatowux Ha CO, KaTteropu-
Yyeckmu 3anpeLlaeTca.

3akoHogaTeNbHble aKTbl U HOPMaTMBHbIE
Tpe6oBaHusA

B pa3Hbix CTpaHax Mrpa K cucTeMam ra3oobHapy-
XKEHUsA NpegbsaBAATCA Pa3/iNyHble TpeboBaHNs.
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7.5
BbiBoAbI

YcTpoicTBO 3alnThl

MpumeHeHne

I'IperxpaHvrreanble KjanaHbl

MpepnoxpaHuTenbHble KnanaHbl SFA +
3-xopoBo KnanaH DSV.

<

Pecusep

3awuTa cocyoB, KOMMNPECCOPOB U TEMNO0OMEH-
HWUKOB OT MPEBbILIEHNSA [aBNEHNS.

MNepenyckHol knanaH BSV + nepenyckHom
knanaH POV ¢ nunoTHbIM ynpasneHnem.

s

3aLmTa KOMMNPECCOPOB U HACOCOB OT
NPeBbILEHVS [aBNEHVS.

Pene paBneHusa n TeMmnepaTtypbl

Pene paBneHusa RT.

Pene pasHocTtn gaBnexuin MP 55.

Pene temnepatypbi RT.

3au.u/|Ta KOMMpPeCccopoB OT CINLLIKOM BblICOKOTo
OaBneHnAa HarHeTaHnA N CJIMLWKOM HU3KOTo
OaBneHnAa BcacCblBaHNA.

3aLymTa NOPLUHEBbLIX KOMNPECCOPOB OT CANLLKOM
HN3KOro faBneHnAa macna.

3aLmTa KOMMNPEeCCcopoB OT CINLIKOM BbICOKOM
TemnepaTypbl HarHeTaHUA.

YCTPOICTBa KOHTPONSA YPOBHSA XKUAKOCTU

Pene ypoBHsa xugkoctn AKS 38.

CMOTpOBOe CTeKNO ANA KOHTPONA
YPOBHA Xngkoctu LLG.

3au.u/|Ta CUCTEMbI OT C/INLLIKOM BbICOKOTO /
CNTNLLIKOM HU3KOTO YPOBHA XNAKOIro XnagareHTta
B cocyaax.

BVI3yaJ1beII7I KOHTPOJ1b YPOBHA XNAKOIro
XNajareHTa B cocyaax.

O6Hapy»eHue xnagareHTa

[leTekTOpbI yTeykn xnagareHta tuna GD.

KoHTponb Hanuuus Napos xnajareHTa B
OKpyatoLei cpege.

7.6 TexHuyYeckoe onucaHue / Pykosodcmeo WHcmpykyuu

C"paBqua" AOKyMeHTauunA Tun JlokymeHT Tun [lokymeHT Tun [lokymeHT Tun [lokymeHT
AKS38 | PD.GDO.A POV PD.ID0.A AKS 38 PL.GDO.A POV PLIDO.A

Cnpasouras dokymermayus BSV PD.ICOA RT1A | PD.CBOA BSV PLICO.A RT1A | RISBC

8 a/hasumHOM nopAdKe DSV PD.IE0.A RT 107 PD.CBO.A DSV PLIEO.A/PLIEO.BT | | RT 5A RI5BC

yKasada Ha cmp. 146
LLG PD.GGO.A RT 5A PD.CBO.A LLG PL.GGO.A SFA PLIBO.A
MLI PD.GHO.A SFA PD.IFO.A MLI PI.GHO.A GD P1.500.A
MP55A | PD.CGO.B GD PD.S00.A MP55A | PILCGO.E

[lnA 3arpy3sku nocnepHen Bepcumn JOKyMeHTaumm nocetute Be6-cant komnanum Danfoss.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

8.
PerynupoBaHue pa6oTbl
LMPKYNALNOHHOIO Hacoca

8.1
3awmTa Hacoca Npyv NoOMoLYn
pene pasHOCTU faBneHunin

Kak npaBumno, B NpOMBILLIEHHbIX CUCTEMAX OX/1aX-
[EHUA NCMOosb3yeTcsA HaCOCHas noJaya xagareH-
Ta. o cpaBHEHMIO C CUCTEMAMM C HEMOCPEeACTBEH-
HbIM KUMEHMEM XJlafjareHTa HacocHas nojava
MMeeT crefylolre npenmMyLLecTsa:

m Hacocbl o6ecneurBaioT 3¢ deKTriBHOE pacnpe-
JeneHune XAKOro XafareHTa no Ncnaputessam
11 BO3BPAT NAapOXUAKOCTHOWM CMECH B OTAENUN-
TeNb XNAKOCTY;

m [lpyMeHeHMe HacoCHOW Nofaum obecneurBaeT
BO3MOXHOCTb YMeHbLUEHWA Neperpes napa
noutn o 0 K, uto B CBOIO ouepefb NO3BONAET
NoBbICUTb 3P PeKTUBHOCTL PabOTbl UCNapuTe-
nei, He onacasch rmapPaBIMYECcKoro yaapa B
Komnpeccope.

Mpwu pa3melLeHUN Hacoca HeOBXOANMO YAENATb
0co60e BHMMaHVe Mepam Mo NpeaoTBpPaLLeHNIo
KaBuTaumn. KaBuTaLmsa BO3HMKaeT TONIbKO B TOM
cylyyae, ecnm cTaTmyeckoe AaBrieHre XUAKOro
XJlajiareHTa Ha BXOle B HACOC HIXKe [JaBneHus
HaCblILLEHHOrO Mapa, COOTBETCTBYIOLLEro Temne-
paType XnaKoCTv B 3TOM TOUKe.

Takum obpazom, BbicoTa cTon6a KuaKkocTn H Ha
BCacblBatoLlen ctopoHe Hacoca (NPSH - pacriona-
raeMbil NONOXMTESbHbIN HAaNoOpP Hacoca) JOMKHA
KOMMEeHCUPOBaTb NOTepU AaBneHnA Ha TpeHne AH¢
B Tpy6onpoBofax 1 KnanaHax, notepy AaBneHus
Ha BXofe B Hacoc AHy 1 Ha ycKopeHure XnakocTu B
paboyem Konece Hacoca AH, (cm. puc. 8.1).

Puc. 8.1
PasmeweHue Hacoca
OTgennTenb XnakocTtn
H

H-AH - AH >NPSH Unpkyns-
f d LIMOHHbIN
HacocC

Danfoss
Tapp_0107_02

MKUOKWIN XnagareHT HU3KOro AaBfieHuns

[ina obecneyeHmns 6e30TKa3HoI PaboTbl Hacoca
pacxop x/lalareHTa yepes HacoC AOSIKEH NoAaep-
KMBaTbCS BHYTPU JOMYCTUMOrO pabouero guana-
30Ha, CM. puc. 8.2.

I'lpm CJINWKOM HM3KOM pacxofe Tensio, eblgensae-
MOe 31ieKTpoaBuUraTesieMm Hacoca, MOXeT npunee-
CTN K UCNapeHunto YacTn XnagareHTta n, Kak cneg-
CTBUE, K CYXOMY XOoay nnn KaBuUtalmm Hacoca.

Mpwu cnuwKom 60MbLIOM Pacxoae, XapakTepucTu-
Ka Hacoca yXyALaeTca HaCTONbKO, YTO BeIYMHa
pacrnonaraeMoro NofoXM1TENbHOrO Hanopa Ha Bca-
CblBatoLLeM NaTpybKe CTaHOBUTCA CJIMLIKOM HE3Ha-
YNTENbHOW, YTOObI NPefOTBPATUTL KaBMTaLMIO.

CnepoBaTesibHO, CUCTEMA JOSKHA ObITb CMPOEKTY-
poBaHa Takum o6pa3om, Utobbl obecneumBaTtb
noaaepKaHue nogayn Hacoca xnafareHTa B npe-
Jenax paboyero gnanasoHa.

Puc. 8.2

Tunosaas HaNOPHO-PacxooHas
Xdapakmepucmuka Hacoca

A
H Hq

Tapp_0108_02

Danfoss
10-2012

NPSH

\

A 4

[JlonycTumbli pabounii AuanasoH

1
] pacxopa xnajarexHTa
[}

Qmij

A\

A

i
o
3
S
x

Hacocbl oueHb YyBCTBUTENbHbI K KaBuTauumu. [ina
npefoTBpaLleHA KaBUTaLmy Heobxoanmo obec-
neunTb AOCTATOUHbIV pacrosiaraemblil MONOXKNUTENb-
HbI HAaNopP »KMAKOCTI Ha BCaCbiBaHUM Hacoca. C
3TOW Lefiblo B OTAeNUTeNe XMAKOCTN YCTaHaBn-
BaeTCA pesie HU3KOro ypoBHA xugkoctn AKS 38.

OpHaKo, Aaxke Npwv NOAAEPXKaHNN YPOBHS KMLKO-
CTW B OTAENUTENE KNLKOCTU BbIlLE MUHUMaNbHO
[OMYCTMMOW OTMETKM MPW MOMOLLY YCTaHOB/EH-
HOTO B HEM pesie HU3KOTO YPOBHA XMAKOCTH, BO3-
HUKHOBEHME KaBUTaLMM BCE XKe BO3MOXHO.

Hanpuvmep, HenpaBuibHas paboTta ncnaputenen
MOET NPMBECTU K MOBbILLEHHOMY Pacxofy Haco-
Ca, MOKET OTKA3aTb peJie HU3KOrO YPOBHS XMAKOC-
TV, MOXET 3aCOPUTLCA GUIBTP Nepes HACOCOM 1

T. 4.

Bce 3T0 MOXKeT NpUBeCTN K BO3HUKHOBEHMIO KaBW-
Tauuw. Mo3Tomy, Npu NafieHnn pa3HOCTY AaBleHNI
Ha Hacoce HiPKe 3HayeHus H,, CooTBeTCTBYOLLEro
MakcmmanbHomy pacxogy Qmax (prc. 8.2), B Lenax
3aLMTbl HACOC HEOOXOAVMO OTKIIOUUTD.
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lpumep 8.1.1:

3awjuma Hacoca npu nomouwju
pese pazHocmu 0assieHul

RT 260A

= [JapPOXNAKOCTHAA CMECH
MapoobpasHblIii xnagareHT
HW3KOro JaBfieHna
Mungknin xnapareHt
HW3KOro JaBfieHnn

® 3anopHbIi KnanaH

@) Ounbtp

@ pene pa3HOCTU AaBNeHWI
@ O6paTHbIN KnanaH

@ 3anopHbI KnanaH

@ 3anopHbI KNanaH

@ Ounbtp

Pene pa3HocTu gasneHnin
® O6paTHbI KnanaH
3anopHbI KnanaH

Danfoss
Tapp_0109_02 /
10-2012
B nuHuio AKS 4100/ B‘
BCaCblBaHUA SVA  4100U SVA
Komnpeccopa ucnapwutens
%ﬂ Y
SVA M3 pecnBepa
E@—‘
AKS 38
LLG OTaenuTenb XNAKoCTU
AKS 38
E@—l SNV T SVA
@ sva
q% REG
REG Eﬂ[@ﬂ] .
@ s A
SVA @ Q@FIA No
FIA
Son
® Lnpkyns- g @
RT 260A @ LMOHHbIA  QDV RT 260A
Hacoc
BSV
@ NRVA -
il-li Elrs T @SVA
BSV = b ©@ NRVA
[]Eﬂ@]] ®sva K ucnapurento

Pene pa3HocTy faBneHnii NCNoOnb3yoTcA AnA 3a-
LWMTbI OT CJIMLLKOM Masioro nepenaga AaBneHuin.
Pene RT 260A ® 1 ® nocTaBnatoTca 6e3 pene 3a-
LEPXKKM BPeMeHU; OHU cpabaTbiBatoT, Kak TONbKO
pa3HOCTb AaBNEHMNIA Ha HACOCE MaZjaeT HIKe 3afaH-
HOW HaCTPOWKK pene.

OunbTpbl FIA @ n @, npegycmaTtpriBaemble Ha
HacocHoM TpybonpoBofe, NpefjHa3HauyeHbl ANA
OUMNCTKM XNafareHTa oT 3arpA3HEHNIA 1 3aLmnThl
aBTOMaTMYECKMX PErYNNPYIOLWMX KNanaHoB U
HaCOCOB OT NOBPEXAEHWA, 3aCOPEHNA U N3HOCA.
OunbTpbl MOTYT ObITb YCTaHOBIEHDI NGO Ha NNHWN
BCaCbiBaHMA, MO0 Ha HaMoOPHONM IMHKK Hacoca.

®OunbTp, ycTaHaBIMBaeMbI Ha IMHUW BCAacblBaHUA
HaCcoCa, B NepByto ouepeab 3alMLLaeT HacoC OT 3ar-

pA3HeHNA. Takas 3almTa MmeeT 0cobeHHO 6orbLLoe
3HayeHwue AnA NepBOHaYabHOM OUYNCTKM XafareH-
Ta OT 3arpsA3HEHMI NP MYCKO-HaNnafouHbIX paboTax.

Tak Kak nageHne naBfieHNA MOXET NPprBeCTU K Ka-
BUTaUnN, peKomeHayeTCcA yCTaHaBIMBaTb (bVII'Ib-

TPYIOLMIA SNIEMEHT C pa3mepom AYenkm 500 MKM.
OunbTpbl 60Nee TOHKOM OUMCTKM MOXKHO MCMOSb-
30BaTb NPUW YNCTKE KOHTYPa, OAHAKO B 3TOM Cllyyae
npv NPoeKTNPOoBaHMM TPY6oNpoBOAOB crefyeT
yumTbiBaTb NoTepu gasneHus. 1o ncreyeHmmn
YCTaHOBJIEHHOIO MPOMEXYTKa BpeMeHU GpunbTpy-
IOLLMI 31eMeHT HeOOXOANMO 3aMEHUTb.

Mpw ycTtaHoBKe unbTpa Ha HANOPHON NNHUN
daKTop NafieHVA faBNeHUA He TaKk KPUTUYEH U B
3TOM CJTyyae MOXHO UCMOMNb30BaTb GUILTPYIOLLMI
3N1EeMEHT C pa3mepoM ayernkn 150 — 200 MKMm.
Ba)HO OTMEeTUTb, UTO B 3TOM CJlyyae MOCTOPOHHNE
YacTMLbI MOTYT NOMAacTb B HACOC 10 TOTO, Kak OHU
6ynyT yaaneHbl 13 CUCTEMbI.

O6patHble knanaHbl NRVA @ n @ yctaHaBnvBaloT-
CA Ha HaNOPHOW JINHUN HACOCOB ANA 3aLYNUTbI OT
06paTHOro NOTOKa (JaBneHKs) Npu HepaboTatoLem
Hacoce. [1nA 3TON Lenn MOXXHO Tak»Ke NCnosb30-
BaTb 06paTHbIV 3aMopHbIN KnanaH SCA (BMecTo
knanaHoB NRVA 1 SVA MO»HO ncnonb3oBaTb Kna-
naH SCA, cm. npumep 8.1.2).

TexHu4eckue Pene pasHoctu gasnenuin RT 260A/252A/265A/260AL
Xapakmepucmuku XnadazeHmol Bce dTopcopepaLyme xnagareHTol 1 R717(ammmak)
CmeneHb 3auwumesl Kopnyca IP 66/54

He Bce KnanaHbl NOKa3aHbl Ha CXemax. Temnepamypa okpyxatouezo 603dyxa [°C] | OT ~50 go 70

CxeMbl He AOMKHbI UCMOMNb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM AuanazoH peaynuposarus [)C] O10.1 8011

AOKyMeHTaumn. MakcumaneHoe paboyee dasneHue [6ap] | 22/42
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8.2
PerynupoBaHue pacxoaa
Hacoca nepenyckom

lpumep 8.2.1:
PezynuposaHue pacxooa
Hacoca nepenyckom

¢ homowbto kKnanaHa OFV

=== [JapOXKUOKOCTHAA CMECh
MapoobpasHblIii xnagareHT
HM3KOro JaBneHus
Mupknin xnagareHT
HM3KOro JaBneHuA

® MepenyckHown KnanaH
3anopHbI KnanaH

® MNepenyckHon kKnanaH
3anopHbIA KnanaH

@ BHyTpeHHWI npepoxpaHu-
TeNbHbIN KnanaH

@ BHyTpeHHWIN npefoxpaHu-
TeNbHbIV KnanaH

TexHuYeckue
Xapakmepucmuku

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

B KauecTBe KOHCTPYKTOPCKOMN
[IOKyMeHTaumu.

Haunbonee pacnpocTpaHeHHbI cnocob obecneve-
HUA pacxoAa yepes HacoC Bbllle MUHUMANBHO 10-

nycTumoro 3HayeHnA (Quin, CM. pUC. 8.2) 3aKntoya-
eTcA B OpraHy3aumy nepenyckHom IMHUKN Hacoca.

[lnAa nepenyckHON IMHNM MOXKHO CMONb30BaTh
perynupytownin knanaH Tuna REG, nepenyckHon

knanaH Tuna OFV c ynpasneHvnem no nepenagy
[aBNneHnA UIn poccenibHoe perynupoBaHue.

[axke npu NpekpaLLeHny Nogaumn XnaKoro xnaga-
reHTa KO BCeM UCMapuTenamM CUCTEMbI NepenycK-
Has NHUA 6yaeT obecneynBaTb MYHUMANbHBI
pacxop Hacoca.

Danfoss
Tapp_0110_02
10-2012
B nuHwuio
BCaCbIBaHUA AKS 4100/4100U
Komnpeccopa SVA ncnaputens
a Y
B M3 pecnBepa
AKS 38%
LLG OTaenuTenb XNLKoCTU
AKS 38
A Be— SNV v@ SVA
SVA SVA ®orv
oorv| =i L}
1]
%l)ﬁﬂﬂcb: 1 @ sva
SVA V), WV,
g RT 260A
Linpkyna- @
RT 260A UMOHHbIN  QDV
Hacoc
® BV |\|@| =
MDE[D SCA K uncnaputenio

MNepenyckHaa NMHWA C NepenyCcKHbIM KnanaHom
OFV npepycmaTtpuBaeTca Ans KaxKaoro Hacoca.
BHyTpeHHWIN NpefoxpaHnTenbHbI KnanaH BSV
npenHasHayeH ana cbpoca AaBneHus B csiyyae

€ero nosbilleHuA. Hanprmep, Npy 3aKkpbITyK 3arnop-
HbIX KNanaHoB, BO3MOXEH Harpes XMAKOro xnaga-
reHTa, 3anepToro B TPy60NpPOBOAAX, C yBENMYEHN-

€M [iaB/ieHns 0 YPpe3MePHOro 3HaUeHUs.

MNepenyckHon knanaH OFV

Mamepuan Kopnyc: ctanb

XnadazeHmol Bce obulenpuHATbie Heroptoumne xnafareHTol, BKnoyasa R717(ammmak)
Temnepamypa koHmposnupyemol cpedei [°C] | OT -50 go 150

MakcumaneHoe paboyee daeneHue [6ap] 40

MpucoeduHumenoHeili pasmep DN [mMm] 20/25

Omekpeslsatouwjuli nepenad oasneHus [6ap] OT2p08

MpefoxpaHuTenbHbIi KnanaH BSV (He 3aBMcAWMI OT NPOTMBOAABEHMSA)

Mamepuan

Kopnyc: cneuymnanbHas CTanb, aTTeCToOBaHHaA AnA pa6o‘rb| npwv HU3KNX TemnepaTtypax

XnadazeHmel

R717, R744 T®Y, TX®Y n gpyrue xnagareHTbl(B 3aBUCUMOCTI OT COBMECTUMOCTM C
MaTtepuanamm ynnoTHeHui)

Temnepamypa koHmposnupyemot cpedei [°C]

Mpu paboTe B KauecTBe BHELLHETO NPeAOXPaHNTENbHOIO KnanaHa: ot =30 go 100
Mpu paboTe B kKauecTBe NUIOTHOIO KnanaHa Ans knanaHa POV: ot -50 go 100

JasneHue cpabameiearus [6ap]

OT10 8o 25

Mnowadeb npoxodHozo ceyeHus [MM?]

50
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

8.3 [lnAa HeKOTOpbIX CMCTEM OXNAaXKAEHNA C HAcOCHOM  MpumeHeHue cepBonprBoaHOro KnanaHa ICS n
PerynupoBaHue nepenaga nopayen xnagareHTa oueHb 60sbLLOE 3HaYEeHne nunoTHoro knanaHa CVPP obecneurBaeT BO3MOX-
AaBneHul Ha Hacoce MmeeT obecrneyeHmne NOCTOAHHOMO Nepenaga laB-  HOCTb NoaAepaHnA NOCTOAHHOIO Nepenajaa Aas-
NEHVA Ha HeperynnpyemMmom ApoCcesibHOM Kfana-  JIeHWA Ha Hacoce U1, cnefjoBaTeNbHO, MOCTOAHHOIO
He, yCTaHOBJIEHHOM Mepeq ncnapuTenem. nepenaga AaB/ieHUA Ha 4POCCeNbHOM KnanaHe.
lpumep 8.3.1:
Danfoss O

Pezynuposatue nepenada Topp, 0111_02

0as/ieHUA Ha Hacoce npu 10-2012 "’//’
2d

nomowu KnanaHos ICS u CVPP B nuHuio AKS 4100/ <

BCacbIBaHWA SVA 4100U W3 ncnapurens
KoMmnpeccopa SVA

%{J y SVA W3 pecvsepa

o SVA
fo—
AKS 38
LLG OTtpenutenb XNaKoCcTn
AKS 38
CVPP

SVA
SVA
@ FIA n% @ FIA
== [JApPOXKNAKOCTHAA CMECH
P §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
@ Pery!’lﬂTOP Pa3HOCTN SVA K wncnaputento
naBneHnn U;ED
@ 3anopHbI KnanaH
TexHuyeckue CepBonpunBOAHbIN KnanaH Tuna ICS ¢ N1AoTHbIM ynpaeneHnem
Xapakmepucmuku Mamepuan Kopnyc: H13koTemnepaTypHas cTanb
XnadazeHmol Bce obuienpurHATbIe XxnagareHTbl, BKAovaa R717(ammuak) n R744(C0O,)
Temnepamypa koHmponupyemoti cpedsl [°C] | OT -60 fo 120
MaxkcumansHoe paboyee dasneHue [6ap] 52
MpucoeduHumenbHeil pazmep DN [mMm] OT120 a0 150

MunoTHbIN KnanaH nepenaaa aasneHunn CVPP

XnadazeHmol Bce obuienpurHATbIE Heroptoure XnagareHTbl, BKiovasa R717(ammuak)

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

MakcumanvHoe paboyee dasnerue [6ap] CVPP (LP): 17
CVPP (HP): go 40
JuanasoH pezynuposarus [6ap] CVPP (LP):oT0 0 7
CVPP (HP): o1 0 go 22
MponyckHas cnocobHocms K, [M°/4] 0.4

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

B KauyecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLumn.
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8.4
BbiBOADI

PerynupoBaHue

MpumeHeHne

Mpenmywecrea

HepocTtatkn

3awmTa Hacoca npun nomoun pene pasHoCcTn AaBneHunn

3alymTa Hacoca Npu NOMOLLM
pene pa3HOCTX JaBeHNi
RT 260A.

OTpenutens XnaKoCT

P OO

Bce cnctembl ¢ HacocHoM
nopavemn xnagareHTa.

TexHnYeckn NpocTon n
3dPeKTUBHDBIN CNOCO6
3alMTbl HACOCA OT MasIoro
nepenaga AaBneHni
(oTHOCUTENBHO
MaKC/ManbHOro pacxopa).

He npumeHum gna roptoumnx
X/afareHToB.

QOunbTp 1 06paTHLIN KNanaH

Ounbtp FIA 1 06paTHbIN
knanaH NRVA Ha nuHun
Hacoca.

OTgenuTens XnaKocTn

5 C
GO
7 7

Bce cnctembl ¢ HacocHoM
nogayemn xnajaareHTa.

TexHUYeCcKy NPoCToi 1

3¢ PeKTUBHDIV CNOCco6
3alUMTbl Hacoca oT 06paTHO-
rO NoTOKa 1 3arps3HeHVs.

3acopeHue ¢punbTpa Ha
JIVHVN BCACbIBaHNA MOXeT
NPUBECTN K KaBUTaLWU.
YcTaHoBKa GpunbTpa Ha
HaMopHOW NNHUN

He 3almLiaeT HacoC oT
nonagaHvisA MOCTOPOHHUX
yacTuL.

Perymnposamne pacxona

HacocCa nepenyckom

PerynupoBaHue pacxopa
Hacoca nepenyckom npu
nomouu knanaHa REG n
3alLMTa Hacoca Npv NOMOLLM
npeaoxpaHnTENbHOro
KnanaHa BSV.

OTgenuTens XnakocTi

&@@%“ﬁ

Bce cnctembl ¢ HacocHoM
nogayemn xnajaareHTa.

TexHUYeCKy NpocTon,
3bPEKTUBHDIN U HAAEXKHDIN
cnoco6 obecneyeHnss MUHU-
MasibHOro pacxofa Hacoca.
MpegoxpaHUTENbHbIN KNnanaH
obecneuriBaeT 3pPeKTBHYIO
3aLWMTy OT NPEBbILLEHUS
LaBNEHVSA.

TepﬂeTca 4aCTb MOLWHOCTN
Hacoca.

Perymnposamne nepenapg

a flaBNIeHNIN Ha Hacoce

PerynupoBaHue nepenaga
[aBfieHMA Ha Hacoce nNpu
nomouyu KnanaHos ICS n
CVPP.

Otaenutent Xuakoctn

eloil»

MprimeHseTca ana Bcex cuc-
TEM C HaCOCHOV nopayen
XnafareHta, TpebyoLmx
Hanuumsa NOCTOAHHOTIO nepe-
nafa AaBneHus Ha perynu-
pytoLyX KnanaHax nepes
ncnapuTensimu.

ObecneunBaeT NOCTOAHHBI
nepenag LaBfieHns 1
KPaTHOCTb UMPKYALMUmn ans
ncnaputenen.

TepﬂeTca 4aCTb MOLWHOCTN
Hacoca.

8.5

CnpaBquan AOKYMeHTayuns

CnpasoyHas 0okymeHmayus

8 asIhasuMHOM NOPAOKe
yKasaHa Ha cmp. 146

TexHu4eckoe onucaHue / Pykosodcmeo WHcmpykyuu
Twun [okymeHT Tun [lokymeHT Iz [lokymeHT Tun [lokymeHT
BSV PD.ICO.A NRVA PD.FKO.A BSV PLICO.A NRVA PI.FKO.A
CVPP PD.HNO.A REG PD.KM1.A CVPP PLHNO.C REG PLKM1.A
FIA PD.FM1.A RT260A | PD.CBO.A FIA PLENT.A RT 260A RISBB
ICS PD.HS2.A SVA PD.KD1.A ICS 25-65 PLHSO.A SVA PLKD1.A
ICS 100-150 | PI.HSO.B

[lnA 3arpy3ku nocneaHen Bepcumn JOKyMeHTaumm nocetute Be6-cant komnanum Danfoss.
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9. Mpouee o6opynoBaHue

9.1

OunbTpbl-ocyWwnTeny ans
cncTem Ha propcogepKaLmnx
XnapareHTax

BrnonHe NOHATHO, YTO B CCTEMAX OXNaXAeHWs,
paboTatownx Ha GpTopCcoaepKaLLMX XnagareHTax,
NPUCYTCTBYIOT BOAA, KNCIOTbI 1 3arpA3HAoLWme
yacTuubl. Boga MoxeT nonafaTh B cMctemy npu
BbIMOSIHEHUN MOHTaXKHbIX PaboT, PaboT Mo TEXHU-
yeckoMy 0BCYXKIBaHWIO, B pe3ynbTaTe yTeuek v T.4.

KncnoTbl 06pasytoTcs B pesynbTaTe pasfioxkeHus
XrafjareHTa v macna.

3arpssHsaoLmMe YacTrLbl 06pasytoTca Npu nanke,
CBapKe, XMMYECK/X B3aUMOAENCTBMAX Xnaga-
reHTa u macna u 1.a.

HeBO3MOXHOCTb 0beCneunTb COAEPKaHMe KACOT,
BNlaryi U TBEPAbIX YacTuUL, B AOMYCTUMbIX Npeaenax
NPUBOANT K CYLLLECTBEHHOMY COKPALLEHNIO CPOKa
CNYXObl CUCTEMbI OXNXKAEHNA 1 AAXKe K Nepexo-
ry Komnpeccopa.

Cnuwkom 6onbluoe copepKaHue Bnarv B cucte-
Max, paboTatoLux Npy TemnepaTypax KUneHms
HUxe 0°C, MOXKeT NPUBECTU K 06pa3oBaHMI0 Kpu-
CTannoB fbfia, KOTopble MOryT 3a610KMpPOBaTh
perynupytoLye KnanaHbl, CONeHOUHbIE KNanaHbl,
bunbTpbl 1 T.4. TBepAble YacTMLbl yBENNUYNBAIOT
N3HOC KOMMNpeccopa 1 KnanaHoB, a Takke MoryT
NPUBECTUN K 3aCOPEHMIO IIEMEHTOB CUCTEMbI. B
YCNOBUAX OTCYTCTBUA BOAbI KMCNOTbI He Bbi3blBa-
10T Koppo3un. OfHaKo BOAHbIE PacTBOPbI KMCIOT
MOTYT MPUBECTU K KOPPO3uK TpybonpoBOAOB U
06pa30BaHNI0 OKUCHBIX OTIOXKEHUI HA FOPAYNX
HecyLLMX MOBEPXHOCTAX KOMMNpeccopa.

OKMCHble OTNOXEHNA 06Pa3yTCA Ha HeCYLMX
ropAYMx NoBEPXHOCTAX, BK/IIOYaA NOBEPXHOCTA
MaC/IAIHOrO HaCcoCa, KONIeHYaToro Bana, LaTyHoB,
MOpLUHEBbIX KOMeLl, A3bIYKOB BCACbIBAIOLMX U

HarHeTaTesbHbIX K/TanaHoB U T.[. OTU OT/IOXKEHUS
NPVBOAAT K yBENNUYEHNIO TEMNepaTypbl MOALNM-
HMKOB 13-3a YMeHbLUEHWA MPOXOAHOro ceyeHmns

KaHanoB CMa3Ku No Mepe yBeNMYeHUsA TONLWMHbI
CJ10A OTNIOXKEHWI.

OxnaxxpaeHvie NOALVMHUKOB YXYALIAETCA B Pe3ysib-
TaTe YyMeHbLIEHNSA LUPKYIALMIU Macia No KaHanam
CMa3Ky MNOALIMMHMKOB. 3TO NPUBOAUT K BCe 60sb-
Lemy yBesIMyeHuo TeMrnepaTypbl 371eMEHTOB
ob6opynoBaHus. KnanaHHble JOCKM CTaHOBATCSA
HerepMeTUYHBIMU 1 YTEUKM MPUBOLAT K Neperpey
napa Ha Bbixofe 13 komnpeccopa. Mo mepe yBe-
nnyeHns npobnieM 0TKas KOMMPeccopa CTaHOBUT-
CA HEN306eXXHbIM.

OunbTpbl-oCyWINTENN NPefHAa3HAYeHbl AnA npe-
[OTBpPALLEHNA BO3HNKHOBEHNA BCEX BbllLEyKa3aH-
HbIX Mpo6nem. OHY BbINONHAT ABe GyHKUMN:
byHKUMIo ocyleHna n dyHKLMo GunbTpauun.

(DyHKLlI/IFl OCyLUEHUNA 3aKJTI04YaeTCA B obecrneyeHnn
3alnTbl XUMUYeCKMMU cpeacTeamu nytem norno-
LeHnA BOAbl N KNCJIOT. LlEJ'IblO OocCylieHnA ABNAeTCA
npenoTepalleHne Koppo3nn MmeTanimyecknx no-
BerHOCTeIZ, Pa3noXxeHnAa Mmacna n XxnagareHta u
nepexoros B anemMeHTax aneKTpo,quraTeneVl.

OunbTpylowwan GyHKLUMA 3aKoyaeTca B obecne-
YeHUN MeXaHNYEeCKO 3aLLWTbl CUCTEMbI MyTeM
YNaBAviBaHNA TBEPAbIX YaCTUL, U Pa3fINYHbIX
BK/OYeHNN. DunbTpauma xnagareHTa MUHUMU-
31IPYyeT N3HOC KOMMPeCccopa, 3alMLLaeT ero oT ro-
BPEXAEHN 1 CYLLeCTBBEHHO YBENNYMBAET CPOK
€ro cyyxobl.
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lpumep 9.1.1:
Gunempei-ocywumenu 018
cucmem Ha gpmopcodepxauyux
XxnadazeHmax

=== [lapo06pa3zHbIN XNagareHT
BbICOKOIO AaBNieHns
MKnagkunin xnagareHt
BbICOKOTIO AaBneHuns

= [JAapOXKMOKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHuA

== Macno

® OunbTp-ocywnTenb
@) OunbTp-ocywmnTenb
® OunbTp-ocywnTenb
@ 3anopHbI KnanaH
® 3anopHbI KnanaH
@ 3anopHbIA KnanaH
@ CMOTpOBOE CTEKNO
CmoTpOoBOE CTeKNo
@ CmOTpOBOE CTeKN0
3anopHbI KnanaH
@ 3anopHbI KnanaH
@ 3anopHbIA KnanaH

TexHuyeckue
Xapakmepucmuku

He Bce KnanaHbl MoKa3aHbl Ha CXeMax.
CxeMbl He JOMKHbI UCMOMb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLuu.

Komnpeccop

N
5

@
SVA

SGRI

= ESNV
SRR g . 2o
TE B
Ncnaputenb SGRI
— ([T=D
& ® svA
bt D SNV
lanioss
Tapp_0116_02 . - Q @ DCR
10-2012 @ @
SVA  SGRI

Y

KoHpeHcatop

Pecusep

QAT
® DCr E@ SN

®OAZ

B cuctemax, paboTatowmx Ha dpTopcogepKalLmx
xnagareHTax, GUbTPbI-OCYLLINTENN, KaK NPaBUIo,
YCTaHaBNMBAOTCA Ha XKUAKOCTHOW NUHUN Nepeq
pacwmpuTenbHbIM KnanaHom. Ha 3Ton nnHum yepes
dunbTp-oCyLwnTENb MPOXOANT KNAKOCTb B YANCTOM
BuAe (B OTAMYME OT NAPOXKULKOCTHOM CMecy nocne
paclMpuUTeNbHOO KnanaHa).

MageHvie faBneHuns Ha GUIbTPe-oCyLInTENe XKUA-
KOCTHOW NIVHUW ABASIETCA HE3HAUUTENbHBIM U He
OKa3blBaET CyLIECTBEHHOIO BAUAHUA Ha NPOV3BO-
AUTENbHOCTb CUCTEMBI. YCTaHOBKA GuUibTpa-oCy-
LIMTENA TaK>Ke CNocobCTBYET NpefoTBPaLLEHMIO
06pa3oBaHNA KPMUCTaNIOB fibAa B pacluMpuTenb-
HOM KfanaHe.

Mpoun3BoaUTENbHOCTY OAHOTO GUNBTPa-OCYLINTENA,
KaK MpaBw1o, HefoCTaTOYHO Ana obecneyeHma
NoTPe6HOCTY B OCYLLEHU BCEW MPOMbILLIEHHON
CUCTEMbI OXNAXKAEHNA, MOITOMY MOXHO Npeay-
CMaTpVBaTb MapaenbHyt0 YCTaHOBKY HECKOMbKIX
dunbTpOB.

Ounbtpbl-ocywmnTtenu Tuna DCR npepctaBnaioT
o601 GUNbTPbI CO CMEHHBIMU TBEPABIMM CEpAeY-
HVKamu. imeeTcs Tpuy TMNa TBePAbIX CEPAEYHUNKOB:
DM, DC n DA.

m DM - 1Bepabii ceppeyHmk, Ha 100% cocToAwmmn

13 MaTepuiana Trna «<MoJeKysipHOE CUTO,
npurogeH ana NPY xnapareHTos n CO,;

m DC-TtBeppabin cepaeyHuK, Ha 80% cocToawmi
13 MaTepuasna Tuna «<MosieKynapHoe CUTO» U Ha
20% 13 aKTMBMPOBAHHOIO a/IIOMUHNA, NPUTrO-
feH ana XOY n IXQY xnagareHToB, COBMECTUM
c FQY xnapareHTamu;

m DA - 1BepabIi cepaeyHuk, Ha 30% coctoawmi
13 MaTepuana Tvna <MoneKynapHoe CUTO» 1 Ha
70% 13 akTBUPOBAHHOIO asIlOMUHNA, NPUTO-
[€eH ONs OUNCTKM XNagareHTa npu nepexore
3MeKTpoABUraTena KOMNpeccopa 1 COBMECTUM
c XY, IXOY n FOY xnapareHTamu.

Kpome BbliLeyKasaHHbIX CTaHAAPTHbIX TBEPAbIX
cepAeYHUKOB KomnaHua laHdocc Takxe obe-
crneymBaeT MOCTaBKY TBePAbIX CePAEUYHNKOB MO
cneuvanbHoMy 3aka3sy. Komnanua JaHdocc Takxe
NPOV3BOANT GUNBTPbI-OCYLLUNTENIN C HECMEHHBIMM
TBEpAbIMY cepfeyHnKamu. bonee nogpobHyto
MHGOPMaLIMI0 MOXHO MONYYUTb B KaTasnore npo-
AyKLUMU UNK B OTAENE NPOoAax MeCcTHOro npeacTa-
BUTeNbCTBa KoMnaHuu [laHdocc.

[lns KOHTpONs cofepaHus Bnaru 3a GubTpom-
ocyLIMTeneM yCTaHaBIMBAETCA CMOTPOBOE CTEKIIO
SGRI ¢ nHgukaTopom ans MNXOY n XOY xnagareHTos.
Takke obecneymBaeTcsa NOCTaBKa CMOTPOBbIX CTe-
KON C VHAMKaTopamMu ANns ApYrvX TUMOB X/afareH-
ToB. bonee nogpobHas nHbopmaLms npeacTas-
JIeHa B KaTasiore npofyKuumy KoMmnaHum JaHdocc.

Ounbtp-ocywntens DCR

XnadazeHmeol XOY, oY, TX®Y, R744
Mamepuan Kopnyc: ctanb
MakcumanvHoe paboyee dasnerue [6ap] | HP: 46

JAuanazoH paboyux memnepamyp [°C] OT1-40p070
TeepObie cepOeyHUKU DM/DC/DA
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

9.2

YpaneHue Bogbl 13
aMMMaYHbIX CUCTEM
oxnaxpgeHus

Mo cpaBHeHMIO C ccTeMamu, paboTaloLWyMM Ha
dTopcopepKamx xnagareHtax n CO,, npobnema
yAaneHvs BoAbl M3 aMMMUAYHbIX CUCTEM HOCUT
COBEPLUEHHO 0COObIN XapakTep. AMMIUAK 1 Boga
VIMEIOT CXOXKYI0 MOJIEKYNIAPHYIO CTPYKTYPY, MO-
neKynbl 060UX BeLlecTB HebonbLUVE MO pa3mepy
1 MOJIIPU30BaHbI, YTO JIeNaeT 1 BOAY M aMMUAK
MOJIHOCTbIO PAaCTBOPUMbBIMY BELLLECTBAMU.

BBy Takoro cxofiCcTBa MOEKYISIPHOIO CTPOEHNS
aMmuaka 1 Bofbl 3GpdeKTUBHbIX GUNBTPOB-OCYLLIN-
Tenen 4J1f aMmmaka He cylecTsyert. Bonee Toro, B
CBA3U C BbICOKOW PAaCcTBOPUMOCTbIO BOAbI B aMMU-
aKe n3BneyeHne CBO6OAHON BOAbI 13 pacTBoOpa
npeacTaBnseT 60MbLUy0 TPYAHOCT.

Bopa 1 ammmak cocyLuecTByIOT 1 BeflyT ceba Kak
CBOEro pofja 3e0TPONHbIN XNaAareHT, y KOToporo
3aBM1CUMOCTb AaBJIeHVA HaCbILLEeHNA OT Temnepa-
Typbl (P-T) yKe He Takas, Kak y 6€3BofHOro
aMMmaKa.

MpuunHbBI, N0 KOTOPbIM aMMUAYHbIE CUCTEMbI
penKo ABNAIOTCA CUCTEMAaMM C HEMOCPEACTBEHHbIM
KUMNeHreM, crnepytoLme: C OfHOW CTOPOHBI, Npu
Hannuuy Bofbl aMMraK TPYAHO NOAAAeTcA NOSIHO-
MYy UCMapeHuto, YTO MOXKET NPUBECTU K FMAPaBNu-
yeckomy yaapy. C apyron CTOpOHbI, Kak MOXHO
obecneunTb Hapnexalyee GyHKLMOHMPOBaHVe
TepMoperynmpyLLero pacliMpuTenbHOro Knana-
Ha B YCJIOBUAX V3MEHEHWS 3aBUCMOCTM 1aBNeHUs
HacblLeHHNA oT Temnepatypbl (P-T)?

Cnctembl C HACOCHOW Nofgayen xajareHTa oYeHb
XOPOLUO peLatT Npobriemy NOTEHLUMANbHOIO Ha-
HeceHus yuiepba Komnpeccopam Bogow. Hanvuve
TOJIbKO Mapa B IMHMM BCacbiBaHUA NpefoTBpalla-
€T BepOoATHOCTb MMAapaBanyeckoro yaapa, a BBugy
He3HaYnTeNbHOro ColepPKaHMA BOAbI B XULKOM
XnaflareHTe, BoJa B Napax xnafjareHta 6yger npak-
TUYECKUN OTCYTCTBOBATb (ee cofilepaHue bygeT
COCTaBNATb MeHee pekoMeHAYeMOro Makcrmalsib-
HO JOMYyCTUMOro 3HaueHua B 0,3%), 4To No3BonsA-
eT 30 PEKTUBHO NpefoTBPaTUTb 3arpsa3HeHne
macna BoJion.

HapAagy c Tem, UTo CMCTEMbI C HACOCHOW nogaven
XnajareHTa NnoMoratoT 13bexaTb NoBpexxaeHNs
KOMIMPECCOPOB, OHU He 06ecneunBaloT peLleHre
ApYrux npobnem, CBA3aHHbIX C HaNMuem BOAbl B
cmcTeme:

m CHMXeHMne xonoaunbHOro KospduumeHra
Mpwv Hannume BoAbI B XIaAareHTe 3aBUCMMOCTb
P-T Ha nMHWUK HacbIWeHNa GyaeT oTnYaTbCA
OT TaKoW 3aBMCUMOCTI At YNCTOrO aMMIaKa.
OT0 BbIpa)kaeTca B TOM, UTO XnafareHT npu AaH-
HOM AaBneHun ByaeT KuneTb nNpu 6onee BbICO-
Kol Temnepatype. 3To NpuBEAET K YMeHbLuUe-
HUIO XONOLOMNPOV3BOANTENBHOCTY CUCTEMbI U
YBENIMYEHWIO SHepronoTpebneHuns.

m Kopposusa
Mpu Hannumn BoAbI aMMMaK CTaHOBMTCA arpec-
CUBHbIM BeLLEeCTBOM, CNOCOOCTBYIOLMM Pa3Bu-
TUIO KOPPO3UK B TPy6ONpOBOAaX, KnanaHax,
cocygax n T.a.

m [po6nembi c KOMNpeccopom
MNonagaHvie BoAbl B KOMNPECCOP, Hanpumep,
no NpuYrHe HeapPeKTUBHOM PaboTbl OTAENN-
Tens XUAKOCTU NPUBOAUT K 3arpPsi3HEHMIO Mac-
na 1 pasBUTUIO KOPPO3UK.

Takum 06pasom, Ans noaaepkaHnsa 3GPpeKTUBHOMN
1 6e30TKa3Hol PaboTbl CUCTEMbI peKOMeHAYeTCA
perynsipHo NpoBOAWTL MEPONPUATHA MO 0BHApPY-
YKEHVI0 BObl 11 ee yaneHnto 13 CUCTeMbI Npu
NPEBbILIEHNM MAKCVMATIbHO AOMYCTUMOTO YPOBHS.

B OCHOBHOM, 1CMOMb3YIOTCA TPU HUXKEYKA3aHHbIX
cnoco6a 60pbbbI € 3arpA3HEHNEM CUCTEMbI BOAOW:

m 3ameHa xnapareHTa
STOT cNocob NoaxoauT ANa CUCTEM C He6OSb-
UMM KONMYECTBOM 3arpaBfiseMoro XfagareHTa
(HanpyMep, BOJOOXTAAMTENN C MIACTUHYATBIMY
ncnaputensamm) n Tpebyet cobnogeHns Tpebo-
BaHWI MeCTHOrO 3aKOHOAATE/bCTRA.

m [Mpopayska oTAenbHbIX NCNapuTenei
3TOT CNOCO6 NPYMEHUM A1 HEKOTOPbIX CamMOo-
TeYHbIX crcTem 6e3 OTTaliKM ropPAYMM ra3oMm.
B Takmx crctemax npu ncnapeHny ammmaka
BOJla OCTAeTCA B XMUAKOM COCTOAHMMN U CKanan-
BaeTCA B MCMapUTensx.

m [MpumeHeHue pektudpukaTopa
DNs BbieneHna BoAbl U3 aMMumaka
YacTb 3arpA3HEHHOro BO4OM aMMMaKa c/ivBa-
€TCs B peKTuduKaTop, rae npu HarpeBaHum
aMMMaK UCnapsaeTca, a Bofa C/IMBAaeTCA B fpe-
HaX. 9TO eJUHCTBEHHDbI CNocob yaaneHws Boapl
13 CUCTEM C HACOCHON Nofdayen xiagareHTa.

Bonee noapo6Hasa nHdopmalms no Bonpocam
3arpsi3HeHVs BOAOW 1 yAaNIeHMs BOAbI U3 aMMU-
QUHBIX CUCTEM OXNAXKAEHMA U3N0XKEHa B UHPOP-
MaunoHHom 6ionneteHe IIAR No108.

CnepyeT OTMETUTb, YTO C/IMLLKOM HU3KOe cofep-
XKaHue BoAbl UMEET 1 OTPULIATENbHYIO CTOPOHY,
NPOABAAOLLYIOCA B Pa3BUTUM 0c060ro Braa Kop-
po3uu ctanu. OgHaKo 3TO ABNEeHMe MaNoBepoAT-
HO B peabHbIX XONOAWbHbIX YCTAHOBKAX.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

Mpumep 9.2.1: Pekmugpukamop,
0602pesaemblli 20pA4UM NAPOM,
C pe2yiupogaHuem npu nNoMowu
NonsIagKo8bIX KJIanaHo8

=== [1apO06PA3HbBIN XSTafareHT
BbICOKOrO AaBsieHnA
Muagkuin xnagareHT
BbICOKOrO AaBrieHna
MapoobpasHbli xnagareHT
HW3KOro fiaBneHunsa
Mnokuin xnagareHt
HW3KOro AaBneHusa

== Macno

@ ONeKTPOMArHUTHbIN KnanaH
@ MonnaBKOBbIN KnanaH
@ PyuHoi perynupytowmi knanaH

KnanaH perynupoaHus
faBneHns

@ DneKTPOMarHUTHbIV KnanaH

@ Pyy4Hom perynupytowmii knanaH
BHyTpeHHui
npeAoXpaHnTesNbHbIN KnanaH

KnanaH 6bicTporo cnvBa

@ 3anopHbIin KnanaH

He Bce KnanaHbl NOKasaHbl Ha Cxemax.
CxeMbl He AONKHbI MCNOMb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOA
OKYMeHTaLuu.

EVM & CVP SVA
[—]

K nnHumn BcacbiBaHMA

Sight
glass ()
Sight
glass O
KoHAaeHcnpoBaHHas
KNOKOCTb )
BAB
(== — — — — — — — — —
SVA SVA —_——————
®EVRATHA w | -
N\
®rRecE, |
Bbixof KOHAEHCMPOBaHHOW
xunpkoctn BA
(k cenapaTtopy Hacoca) ® svA

@ sva . Contaminated
\0/ ammonia in
q (I
SVA
@ EVRAT+FA

Danfoss
Tapp_0121_02
09-2014

MopAdok yoaneHus 800bI:

1.

MofaTb HanpAXeHNe Ha NEKTPOMarHUTHbLIN
knanaH EVRAT @ n ICS+EVM @. 3arpA3HeHHbIN
aMMMaK ciMBaeTca B pekTudurumupyowmia
cocyp. MonnaBKoBbIN KnanaH SV4 @
3aKpOeTCA, KOoraa YpoBeHb XNAKOCTY B cocyie
[IOCTUTAET 3a1aHHOTO 3HAYEeHNA.

MofaTb HanpAXeHe Ha SNEKTPOMarHUTHbLIN
knanaH EVRAT ®.

. KOHJJ,eHCVIpOBaHHaﬂ XKNAKOCTb ModaeTcA

Ha KaTyLKy BHYTpW cOCyAa U HaYMHaeT
HarpeBaTb 3arps3HEHHbIN aMMUaK.
AMMMAK HauMHAET NCMAPATLCA, U
3arpA3HeHHas XXMAKOCTb OCTaeTcA B cocye.
Korpa ammunak ncnapsetcsa B cocyne v
YPOBEeHb »KNAKOCTN NafaeT, MoMnIaBKoBbIN
KnanaH SV4 @ oTkpoetca n nponsonger
[IOMOJSIHUTESIbHBIV C/IMB 3arPs3HEHHOIrO
aMMMaKka B COCyA.

Yepes onpepeneHHoe Bpems, Ha OCHOBE
OnblTa, MOXHO HayaTb NMOATOTOBKY K CIIUBY
3arpA3HEHHON XNAKOCTW.

. O6ecToUnNTb SNMEKTPOMArHUTHbIN KanaH

EVRAT @©.

Yepe3s onpepeneHHoe BpeMsa BECb aMMMaK
NCMApUTCS, U B COCye OCTAaHETCA TONbKO
3arpA3HeHHas XUAKOCTb.

[inAa cnvBa 3arpA3HEHHOW KUAKOCTU U3 CoCyaa
[aBneHne BHYTPY COCYAa AOMKHO ObITb
yBenuyeHo Jo gasneHusa soiwe 0 °C.

3710 obecneymnBaeTcsa NyTem 06eCcToUMBaHUA
3M1EKTPOMArHUTHOro KnanaHa ICS+EVM @.
Tenepb paBneHve BHYyTpU cocyaa
perynupyetca knanaHom ICS+CVP @.

Cnerka NproOTKpPbITb 3anopHbIv KnanaH SVA
®©, OCTOPOXKHO OTKPbITb CJIMBHOM KNanaH
QDV ® un cnnTb 3arpA3HEHHYI0 XXNAKOCTb,
OCTaBLLYIOCA B cocye.

. 3aKpoliTe cnMBHOWM KnanaH QDV ® un

3anopHbii KnanaH SVA @.

3aTem 06eCTOUNTb SNEKTPOMArHUTHBIN
KnanaH ®, yTobbl OCTaHOBUTb NPOLIECC
yAaneHus 3arpsAsHeHHON XNAKOCTU, NN B
cryyae Heo6XoAMMOCTY MOBTOPUTD LWar 1 ans
NpoJoMKeHNs NpoLecca.

M3 coobpakeHunin 6e3onacHoCcTu, Ans
npepoTBpaLLeHna pocTa U3bbITOUHOro
[aBJIeHNA B COCyfe YCTaHOBJIEH
npefoxpaHnUTeNbHbIN KnanaH BSV @.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

9.3
YpaneHue Bo3gyxa us
cucTeM OXNaXKaeHUsA

Hanunune B cucreme

HEeKOHAEeHCUPYIoLUXCA ra30B
HekoHpaeHcMpyloLmeca rasbl onagatoT B CUCTEMbI
OXJTAX[EHUS C HAYasIOM BbIMOJTHEHNA MOHTaXKHbIX
paboT, Tak Kak TpybonpoBoabl U GUTUHIM BCeraa
3anosHeHbl BO3ayxoM. [NoaTomy 6e3 TuwaTenbHOro
BaKyyMUPOBaHVA KOHTYpa BO3AyX TaK M OCTaHeTCs
B cMCTeMe.

Kpome Toro, Bo3gyx MOXeT nonactb B CUCTEMY B
cylyyae yTeueK Npu BCKPbITUY CUCTEMbI ANS TEXHN-
YeCKoro o6CyKMBaHUA Y PEMOHTa, MPOHNKHYTb
yepes KOMMOHEHTbI CUCTEMbI N HETEPMETUYHbIE
CBapHble COEANHEHUS B MECTAX C AaBNEHNEM
aMMMaKa Huxke aTmochepHoro (npw Temnepatype
KuneHua Huxe —34 °C), npu go3anpaske mMacsa B
cucTemy U T.A.

MomyMO 3TOro, K BblA€NEHUIO HEKOHAEHCVPYOLLINX-
CA ra30B MOXKET NPUBECTU HaNIUYNE MOCTOPOHHUX
npuMecer B xJlagareHTe u/unm pasnoxeHue xna-
JareHTa 1M CMa3o4yHOro Macsa BC/efCTBYE Bbl-
COKVX TemnepaTyp HarHeTaHusA (Hanpumep, aMmu-
aK pacnajaeTcs Ha a3oT 1 BOAOPOA).

MecToHaxoxaeHue n o6HapyKeHue
HEKOHJeHCUPYIOLLXCA ra3soB
HekoHpaeHcHpytoLwmecs rasbl HAXOAATCS Ha CTOPO-
He BbICOKOIO AiaBJIeHNA CUCTEMbI OXJTaXKAEHUSA, B
OCHOBHOM B CaMblX XOJIOLHbIX 1 CMIOKOWHbIX TOY-
Kax KOHZeHcaTopa.

lMpolie BCero Hanuume HEKOHAEHCMPYHOLLMXCA
rasoB B CUCTeMe onpefensieTcss METOAOM CpaBHe-
HUs1 GAKTMYECKOrO AaBNIeHNA KOHAEHCaLUn no
NMoKa3aHUAM MaHOMeTpa Ha pecnBepe C JaBNeHnu-
€M HacblLeHKA No TemMmnepaType Ha BbIXoge 13
KOHJeHcaTopa.

Hanpumep, Temnepatypa 30°C Ha BbIxOf€e U3 KOH-
JeHcaTopa aMMMaYyHOM CUCTEMbl COOTBETCTBYET
[aBneHuto HacblweHms 10,7 6ap 136., a ecnv npu
3TOM [aBJieHvie Mo NoKa3aHVAM MaHoMeTpa byaet
COCTaBNATL, CKaxkeM, 11,7 6ap n36., To pa3HOCTb
fasneHuii B 1 6ap n 6yaeT yKasbiBaTb Ha Hanmuve
B CMCTEME HEKOHLIEHCUPYIOLLMXCA ra3oB.

Mopoxpgaemblie npo6nembli

Bo3gyx nmeeT TeHAEHUMIO K 06pa30BaHIio BO3-
[YLUHOW NPOCIONKN Y MOBEPXHOCTU TPYO KOHAEH-
caTopa, Tem camMmbim VI3OJ1VIpyF| ero TEI'IJ'IOO6MEHHyIO
NOBEPXHOCTb OT XJlajareHTa. 3710 npneoaunT K
YMEHbLLEHWNIO MPON3BOANTENBHOCTA KOHAEHCATO-
pa n, cnefoBaTesibHO, K yBeJ'IVILIEHI/IIO AaBlieHnA
KoHAeHcauumm. Mpun 3TOM CHUXKAETCS SHePros¢-
beKTMBHOCTb YCTaHOBKMU, U, B 3aBUCUMOCTY OT
nOaBneHnAa KoHgeHcaunu, MOFyT BO3HI/IKHyTb NMOTeH-
LnanbHble I'IpO6J'IF.‘MbI C COCTOAHNEM CMA304YHOIo
macna.

YMmeHbLUeHMe NPon3BOANTENbHOCT KOHAEHCATO-
pa He BbI3bIBaeT COMHEHUIA, OfHaKO CTerneHb ee
YMeHbLUEHWA OYeHb TPYAHO onpeaenuTb. [1o gaH-
HblM NPON3BOAMUTENEN BO3OYXOOTAENUTENEN KaX-
Abl 6ap yBenuyeHna AaBneHnA KOHAeHcauum
COOTBETCTBYET CHUXKEHMIO NMPOU3BOANTENBHOCTU
Ha 9-10 %. [ns BbiNonHeHWs 6osee TOYHOro pac-
yeTa MOXXHO BOCMOJIb30BaTbCA PYKOBOACTBOM
AMeprKaHCKOro 06LLeCcTBa MHXEHEPOB Mo OTo-
NNEHWNIO, XONOANNbHON TEXHMKE 1 KOHAULNOHW-
poBaHuto Bo3gyxa (ASHRAE), B KOTOpoMm TakKe
CoLepPXKNUTCA PAR NPUMEPOB MPOBEEHHbIX NCCe-
LOBaHWIN 1 NOsTyYeHHbIX pe3ynbraTtos (cm. HVAC
Systems & Equipment Manual, Non-Condensable
Gases - PykoBoACTBO Mo 3KcniyaTaumm cMctem
OTOMMIeHVA, BEHTUNALUN Y KOHAMLMOHNPOBAHUA
BO3Ayxa. HekoHaeHcupytoLmecs rasbl).

Jpyrve Npon3BOANTENN OLEHMNBAIOT OMACHOCTb
HanMuna HEKOHAEHCUPYIOLLUXCA ra3oB C TOUYKNY
3PeHMA X BINAHMA Ha PaboTOCNOCOOHOCTb KOM-
MPeccopoB 1 BbiTeKaloLUMe 113 3TOro SKCMyaTauu-
OHHble 3aTpatbl. C yBennyeHem JaBieHnA KOH-
AeHcauuy 1 TeMmnepaTypbl HarHeTaHNA yxyaLla-
I0TCA YCNOBMA PaboTbl MOALIMMHUKOB U3-3a YXYA-
LWeHMA KauyecTBa Macna, a Takxe yBeny/BaioTca
3KCMJyaTaLMOHHble 3aTpaThbl Mo KOMMPeccopy.
OueHKa 3aTpaT HanpAMYIo CBA3aHa C TUMOM KOM-
npeccopa 1 MOLHOCTbIO YCTaHOBKM.

B nio6om cnyyae Hanuuue B CUCTEME HEKOHJEH-
CUPYIOLLUXCA ra30B ABMAETCA HeXenaTebHbIM,
HO Heun36eXXHbIM ABJIEHVEM, UTO Bbi3bIBAET HEOO-
XOAMMOCTb UCMOJIb30BaHNA 060py[0BaHMSA Ans
yAaneHvs Bo3gyxa.

(3 FopU30OHTaMbHBIN KOXKYXOTPY6HbII

PR £
ol ‘*,.
\

.
o — — .

©) WcnaputenbHbin

KOHAeHcaTop
—
=== i
— .
L7 e — Il R N
— )

!
I
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KOHfjeHcaTop @ i
@ Pecusep BepTtuKanbHbIn | ¢ . .
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Danfoss
Tapp_0124_02 KOHAEeHCaTop \_ﬂ
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

lMpumep 9.3.1:
Asmomamuyeckas cucmema
8030yx0y0d/IeHUs C UCNOJIb30-
8aHuem xs1adazeHMa xos00us1b-
HOU yCMAaHosKuU

=== [lapo06pa3zHbIN XNagareHT
BbICOKOIO aBfeHus
MKunagkunin xnagareHT
BbICOKOIO iaBMieHMA

= [JAapOXKMOKOCTHAA CMECH
MKnagkunin xnagareHt
HM3KOro JaBeHuA

== B0o3ayX

@ ConeHoMAHbIN KnanaH

@ ConeHoVAHbIN KnanaH

@ ConeHoVAHbIN KnanaH

@ MonnaBKoBbIN KNanaH

@ Pene paBnenus

@ ConeHoungHbIN KNanaH

@ PyuHon perynupytowmii Knanax
PyuHon perynunpytowmin Knanax

He Bce knanaHbl MOKa3aHbl Ha CXemax.
CxeMmbl He [JOMKHbI NCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOMN
LIOKyMeHTaumu.

Cnoco6bl yaaneHnsa sosgyxa

Bo3ayx 1 HeKOHAeHCUPYIOLLMeCs rasbl MOTyT ObiTb
yfaneHbl 13 CUCTEMbI BPYYUHYH0. TO BbIMOMHAETCA
06CNY>KVBaOLMM NEPCOHANOM 1 MOXET NPYBECTM
K 60/bLUMM NOTEPsAM XJlafareHTa.

[Opyroii cnocob Bbinycka Bo3fyxa — 3TO TaK Ha3bl-
BaeMbll «OXNaXAeHHbIV CMYCK»: Napbl XlagareH-
Ta 113 BblIOpaHHbIX TOYEK CUCTEMbI MOJAIOTCA B Ka-
Mepy, rae OXNaxaalTcs Npy MOMOLLM OXJIaXato-
LEero 3MeeBMKa AN KOHAEH ALK XnadareHTa ¢
nocneayoLM BO3BPaTOM ero B cuctemy. [asbl,
ocCTaBLUMecH B Kamepe, copacbiBaloTcA B aTMoche-
py. Llenbto oxnaxkpeHna n KoHaeHcaumm spnseTca
YMeHblLeHMe BbIOPOCOB XJlafiareHTa B aTMocohepy.

[insa oxnaxxgeHna MOXeT NCMOJSb30BaTbCA KakK
XnaflareHT, Ha KOTOPOM paboTaeT CUCTEMA, TaK 1
XNlafareHT Apyroro Tuna.

Bbi6op MecTa nopcoefuHeHMA NaTpyoKa ana cny-
CKa BO3yxa K cucTemMe npeAcTaBfaeT onpepeneH-
Hble TPYAHOCTY 1 3aBUCUT KaK OT CaMOI CUCTEMB,
TaK 1 OT TWMNa 1CMosb3yemMoro KoHaeHcaTopa. Ha
UNIIOCTPaLMm Bbllle NpuBeAeH PAA NpUMepoB
MecT noacoeanHeHnA. CTpesikamu nokasaHbl CKo-
pOCTM NOTOKa B 3MeeBMKaxX KOHAEHcaTopa 1 co-
cypax. MeHbLuen ckopocTy NOTOKa COOTBETCBYET
MeHbLUas ASIMHA CTPENKM.

CkonneHne BO3yXa NOKa3aHO YepPHbIMN TOUKaMI.
30HbI C BbICOKAM copepkaHmem Bo3ayXa yKa3biBa-
0T MeCTa, rae MOXHO YCTaHOBUTb yCTpOIhCTBa ana
CNycCKa BO3a4yXa N HEKOHAEHCUPYOLWNXCA ra3oB.
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- -
Y Y

BoasHowm 6ak

|
|
A > |
< !
s i W3 nnHnn
:) < : ! HarHeTaHus ( ‘
> |
<Z
@sv1 | =]
< 1
%USVA uﬁg S e
g L % —
- REG N —>
= P “—
@ FA+EVRA (el A EVRAT
Or SVA
LMPKYNALNOHHOTO
Hacoca KoHpeHcaTop
Danfoss
Tapp_0125_02
09-2014 Pecuep

Mopadok yoaneHus 8030yxa u3 cucmemboi:

1. MopanTe NUTaHWe Ha CONEHOWAHbBIN KnarnaH
EVRA @ ana noaaum XnaKkoro xnagareHta Hus-
KOro AaBNEHNA B 3MEEBUK U OXJaXKAEHWA XNa-
[areHTa, HaxoAALLeroca B cocyge.

2. MNopanTe NUTaHMe Ha CONIEHOWAHbIN KNnanaH
EVRAT @ nnun ® (tonbko Ha OJVH u3 Hux). Mapo-
06pa3HbIii XflagareHT C CoaepKallMca B HEM
BO3JyXOM HauYHEeT NOCTynaTb B COCYA, rae npo-
NCXOAUT ero KOHAeHcaums ¢ NogbeMoM BO3[y-
Xa B BEPXHIOI YacTb cocyga. CnvB KoHAeHcaTa
OCYLLEeCTBNIAETCA aBTOMATUYECKM NMOMNIaBKOBbIM
KnanaHom SV1 @,

Perynupytowmii knanan @ ponxeH 6biTb
OTPErynMpoBaH Ha OTHOCMTESIbHO HeGObLLYHO
CTeneHb OTKPbITUA, Tak KaK OH [JO/KeH CO3AaTb
nepenag LasneHus ans ob6ecrneyeHns HA3Koro
AaBMeHVA BHYTpW Bo3ayxooTaenuTens. Kak
BapyvaHT, 3a perynvpyowmum KnanaHom @ MoxeT
ObITb YCTAHOBJIEH HEOONbLLOW APOCCENb.

3. llo mepe ckonneHnA BO34yxa B BEpPXHeN YacTu
cocypa obLuee faBrieHye B COCYAe MO CpaBHe-
HUIO C laBNeHNEM HaCbILLEHNA XKNAKOro Xnaja-
reHTa ysenuumsaetca. [Mpu yBenuueHun fasne-
HMA O 3HaYEeHWA HaCTPOWKM pene AaBneHns
RT 280A ® pene cpabaTbiBaeT 1 OTKPbIBAET
coneHouaHbIn KnanaH EVRA ® gna cbpoca
4acTu BO3AyXa U3 cocypa.

Perynupytowwnin knanaH ® posnxeH 6biTb
OTPeryMpoBaH Ha OTHOCKTEIbHO HeGObLLYIO
cTeneHb OTKPbITUA AnA obecneyeHns
perynvupyemoin/mMeaneHHon NPoayBKN BO3Ayxa
u3 cocypa.
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9.4
Cucrembl yTuansayuum Tenna

lpumep 9.4.1: PecynuposaHue
pabomeol mensio0bMeHHUKa-
ymusiu3amopa u KoH0eHcamo-
pa c nociiedosamernbHoU
KOMNOHO8KOU

=== [Jap00O6PA3HDBIN XSTaJAreHT
BbICOKOIO aBNieHMs
Mugknin xnapareHt
BbICOKOIO AaBNieHMs
MapoobpasHbliii xnagareHT
HU3KOrO JaBneHus

== Bopa

® PerynaTtop paBneHus
@ ConeHounaHbIN KnanaH
® O6paTHbI KnanaH

@ ConeHounaHbIN KnanaH
@ Perynupytowmin knanaH

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

CBoGOAHOE TEMNO NAaPOOXIAKAEHNA U/ VNN KOH-
JEeHcaLnn B KOHOEHCATOPE MOXKHO YTUIIM3MPO-
BaTb AJ1A APYI1X HYXKA, €CNIN B STOM MMeeTcA
HeobxoanmmMocTb. Ero MoXHO rncnonb3osatb Ana
BO3AYLUHOro OTOoNeHWs OGpMCOB MV MarasuHoB,
HarpeBa MbITbeBOW WU TEXHONOMMYECKOI BOAbI,
NnpeABapuUTENIbHOIO HarpeBa BOAb! )1 KOT/IOB U T.4.

[ins Toro, uTo6bl yTAM3auuaA Tenna Gbiia SKOHO-
MWUYECKU BbIrofHa, He06X0AMMO y6enTbCs, UTO
KONMYecTBO cBOBOHOrO Tera CoBnagaeT ¢ no-
Tpe6GHOCTAMY B HarpeBe Mo BpemMeHu, Temnepary-
pe 1 pacxopy. Hanpvimep, Ans NogroToBKmM rops-
ueli BoAbl, rae TpebyeTcs BbICOKas TemnepaTypa,
MOXHO YTUN3MPOBATb TEMIO NAPOOXAKAEHNS,
AJ151 BO3[YLUHOIO OTOMNeHns 0G1COB MOXKHO, Kak
NpaBuUo, PacCMOTPETb BO3MOXHOCTb YTUM3aLMM
Tenna KoHgeHcauuu.

[nsa obecneveHmns 6e30TkazHoM 1 3P deKTUBHOM
paboTbl CMCTEM OXNTAXKAEHWSA C yTUIn3aLuuen Ten-
na HeobxoMMo pa3paboTaTb HAAEXHYI0 CMCTEMY
perynupoBaHuns 1 ynpasneHus.

Llenblo cuctembl perynmpoBaHus siBsieTcs obe-
CnevyeHyre COrnacoBaHHONM PaboTbl CUCTEM yTUNN-
3aUuK Tenna v OXnaxkaeHusa:

1. OcHOBHas GYHKLMS CUCTEMbI OXTaXKAeHNs
[O/MKHA 06ecrneymBaTbCs HE3aBMCKMO OT TOTO,
paboTaeT crcTeMa yTUnU3aLymv Tena Uam Her.
Mpwr HepaboTatoLLen cncTeme yTUNM3aLWM Ten-
J1a jaBeHne KOHAEHCALMN HEe AOMXKHO ObITb
C/IMLLKOM BbICOKMM.

A Ans cMcTem C HEeMoCPEeACTBEHHbBIM KUMEHNEM
[aB/eHne KOHAEHCALUMN He AOMKHO BbiTb elle
N CANLWKOM HU3KMM (CM. pa3gen 3).

2. [omxkHbl 6bITb cCOOMoAeHbl TpeboBaHNA U B
OTHOLLUEHWI CUCTEMbI YTUNM3ALMN TENA, Ha-
npumMep, TpeboBaHWA Mo TeMnepaType 1 pac-
xony Tenna.

3. [onxHo 6bITb 06ecrneyeHo 6e30TKasHoe
[BYXMO3ULIMOHHOE PerynnpoBaHne KOHTypa
yTUNU3aLuK Tenna B COOTBETCBUM C HAarpy3KOoM.

[na cuctembl yTvAnsaumm Tenna TpebyeTca Crnox-
HaA cMcTema PerynvpoBaHus, KOTopas MOXET 13-
MEHSATbCA B 3aBUCMMOCTM OT XONOAWSIbHON yCTa-
HOBKW. HUXe nprBefjeHO HEeCKONBbKO NMPUMEPOB.

B nuHuio N
BCaCbiBaHUA b
R 25N
SVA g &lg
8ee
KoHpeHcatop -
yTunn3saTop
—_— - = <_ -
Bxop Boabl
A Bbixoa Boabl
- € - - -
CvpP
_)_
M3 nuHun SVA dDics SVA
HarHeTaHus @0

KoHnaeHcaTop K pecuBepy

[aHHasa cuctema yTnusayunm tensia MoXeT npmnume-
HATbCA ANA NOATOTOBKU KaK BO34yXa, TakK 1 BOAbI.

Lukn oxnaxoeHus 6e3 ymunusayuu menna
fopAunin nap 13 NMHUK HarHeTaHWA NoAaeTcA He-
nocpeCcTBEHHO B OCHOBHOW KOHAEHCATOP Yepes
cepBONpPUBOAHLIN KnanaH ICS @ ¢ NMnoTHbIM Kna-
naHom noctosaHHoro gasnexnua CVP (HP). O6pat-
Hbil KnanaH NRVA @ npepoTepallyaeT o6paTHblii
NMOTOK X/1aflareHTa B KOHAEHCATOP-yTUIN3aTop.

Hukn ymunusayuu menna

YnpaBneHune cepBonpuBOAHbIM KnanaHom ICS @
OCYLLEeCTBAAETCA ABYXNO3ULMOHHbBIM PErynmpo-
BaHMeM paboTbl MMIOTHOTO KnanaHa EVM no yn-
paBnALMM CMrHaNam Tanmepa, pene Temneparty-
pbl 1 ap. fopAaunii nap NnoctynaeT B KOHAeHCcaTop-
yTunumsaTop.

BBunAay NoBbilEHHON NPON3BOANTENBHOCTU NO
KOHZEHCaLUUM N MOHUXXEHHOTO AaBNEHNA HarHe-
TaHuA KnanaH ICS O HaxoanTCA B 3aKpbITOM NMOSO-
»keHuw. Mpr yBennyeHnn gaBneHnsa HarHeTaHyA
NUMNOTHBIN KfanaH NocTostHHOro fasneHua CVP
(HP) oTkpbIBaeT cepBonpuBofHbIN KnanaH ICS ©
ans obecnevyeHns Nofaym YacT ropsiuero napa B
OCHOBHOW KOHZeHcaTop.

B neTHMI ce30H KOHAEHCcaTop-yTUnM3aTop 6onb-
LYIo YacTb BpeMeHU He paboTaeT. Bo nsbexaHuve
CKanmMBaHUA XXNJKOCTW B KOHAEHCaTOPe-yTUIn3a-
TOpe C MOMOLLbIO CONIeHOMAHOrOo KnanaHa EVRA @
1 perynupytoLyero knanaHa REG ® obecneurBaet-
CA NeprofMyeckoe NcnapeHune XXNAKoCTH N3 KOH-
JeHcaTtopa.
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lpumep 9.4.2: PecynuposaHue
pabomesl mensi006MeHHUKa-
ymunau3amopa u KoHOoeHcamo-
pa c nocsiedosamesbHou
KomMnoHoskoU

=== [lap006pPa3zHbIN XNnagareHT
BbICOKOIO fiaBfieHuA
Munpknin xnagareHt
BbICOKOIO aBfieHMA
== Bofa

@ Perynatop pasHocTu
naBneHnn

@ pene Temnepatypbl
® O6paTHbI KnanaH

lpumep 9.4.3: PecynuposaHue
pabomesl mens1006MeHHUKa-
ymusiu3amopa u KOHOeHcamo-
pa c napasnnensHou
KOMNOHO8KOU

=== [Jap00O6PA3HDBIN XSTafareHT
BbICOKOrO filaBfieHunA
Mupknin xnagareHt
BbICOKOIO fiaBfieHMA
== Bofa

@ Perynatop gasneHusa

1 CONleHOMAHbIN KnanaH
@ pene Temneparypbl
® O6paTHbI KnanaH

He Bce KnanaHbl MoKa3aHbl Ha CXeMax.
CxeMbl He JOMKHbI UCMOMb30BaTbCA

B KQuecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLuu.

KoHpeHcaTop - SI
SVA yTUnn3atop RS
825
—*— 288
Bxog Bogbl ar-=
_@rT107
Bbixon Boabl @ NRVA SVA
<« = —mpo—
A
S —
M3 nnHnn SVA
HarHeTaHus SVA Dics SVA []@Hj]j
KoHpeHcaTop K pecvisepy

[aHHasa cnctema yTnnnsauyunm tenna npuMmeHAaeTca
ONA LEHTPANMN30BaAHHbLIX CUCTEM OXJTaXXAeHUA C
HEeCKOJIbKMMIN KoMMNpeccopamMn.

Mpu paboTe cMCTEMbI OXNAXKAEHWA B PEXMME He-
60/1bLLON NPON3BOAUTENBHOCTV BECb HAarHETaeMbI
rap NPOXOAWT Yepes KOHAEHCATOP- YTUAK3ATOP 1
3aTem HanpaBMAEeTCs B OCHOBHOW KOHAEHCATOP.

Yem 6osiblue CTaHOBUTCA NPOV3BOANTENBHOCTD
YCTaHOBKM, Tem 6onbLUe yBennyrBaeTca nepenag
[aBNeHUs Ha KOHJEHcaTope-yTUIn3aTope.

Mpu NpeBbIlWEHNA 3HaYEHNA Nepenaaa AaBneHns,
3ajaHHOrO A/1A NUIOTHOTO KNanaHa nepenaaa fas-
nenus CVPP(HP), cepeonpurBogHbii KnanaH ICS @
YaCTNYHO OTKPbIBAETCA 1 M3ObITOYHBIN Nap BbICO-
KOro laBNeHNA HanpaBnAeTcAa HeNMoCpeacTBEHHO
B OCHOBHOW KOHiEHCaTOP.

Korpa Temnepatypa Bofabl Unu BO3ayXa B KOHAEH-
caTope-yTunv3atope AOCTUTHET 3aAaHHOTO 3Hayve-
HKA, pene Temnepatypbl RT 107 @ BKounT ABYX-
NO3ULMOHHBIN NUAOTHBIN KnanaH EVM n cepsonpu-
BOAHbIN KnanaH ICS @ NonHOCTbIO OTKPOETCA.

KoHpeHcaTtop - &
SVA yTunmsatop j@‘
S T
Bxop Boabl aRe
@RT 107
Bbixog BOabI SVA
A < o
@ NRVA
K pecusepy ( ‘
CVP & EVM|
—
. ¢
W3 nuHnn SVA Dics SVA VA
HarHeTaHus
KoHzeHcaTop K pecuBepy

[aHHasa cnctema yTunmsayun tennia NnpuMeHAeTCA
ANA CNCTEM C HECKOJTIbKMMIK KOMMpecCcopamMu, Ha-
npumep, onAa Harpeea oAbl AN1A LEHTPaIM30BaH-
HbIX CCTEM OTOMJIEHUA.

B HopManbHbIX yCNnoOBMAX KCMNyaTaLmm cepBo-
nNpuBOAHbBIN KnanaH ICS @ HaxoanTcA B OTKPbITOM
NOJIOXKEHWM MPY MOMOLLMN ABYXMNO3ULIMOHHOTO CO-
JIEHOMAHOTrO NUIOTHOrO KnanaHa EVM, ¢ BHeLWHUM
ynpasneHuem ot pene Temnepatypbl RT 107.

B 3uMHee Bpems, KOrAa BO3HMKAET NOTPe6HOCTb

B YTUAM3aLMKy Tena Ana Harpesa Bofbl, CONeHomA-
HbIV MUNOTHBIN KNanaH EVM 3akpbiBaeTca u, cie-
[oBaTe/bHO, 3aKPbIBAeTCA CEPBOMPUBOLHDI Kia-
naH ICS @. Mpw npeBblLIeHN YCTaBKM JaBNeHNA
KOHAEeHcaUMmM Ans NUIOTHOTO KNamnaHa nocTosH-
Horo fasneHua CVP (HP) cepsonpuogHbI Kna-
naH ICS oTKpbIBaeTCs U U3ObITOYHBIV MAp BbICOKO-
ro flaBneHns NofaeTcs B OCHOBHOW KOHAEeHcaTop.

O6patHbiin knanaH NRVA npegoTtepatyaeTt 06paTHbIi
MOTOK XnafareHTa B KOHAEHCaTop-yTUAmM3aTop.
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9.5 TexHuyeckoe onucaHue / Pykoeodcmao WHcmpykyuu
CnpaBoyHas JOKYyMeHTauns Tun [loKymMeHT Tun [loKymeHT Tun [loKymeHT Tvn [lokymeHT
BSV PD.ICO.A REG PDKM1.A BSV PLICO.A REG PLKM1.A
Cnpasoyras 0okymeHmayus cvp PD.HNO.A RT107 | PD.CBO.A P PLHNO.C SGR PLEKO.A
8 A/ asUMHOM NOpAOKe DCR PD.EJO.A SGR PD.EKO.A DCR PLEJO.B SNV PI.KBO.A
yKkasada Ha cmp. 146
EVM PD.HNO.A SNV PD.KBO.A EVM PLHNO.N SVA PILKD1.A
EVRA(T) |PD.BMO.B SVA PD.KD1.A EVRA(T) | PLBNO.L SV 1-3 PI.GEO.C
Ics PD.HS2.A V13 PD.GE0.B ICS25-65 | PLHSO.A SV 4-6 PI.GEO.B
NRVA PD.FKO.A SV 4-6 PD.GE0.D ICS 100-150 | PLHS0.B
NRVA PIFKO.A

[inA 3arpysku nocnefHen Bepcum JOKyMeHTaLumn nocetmte Be6-cainT KomnaHum Danfoss.
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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=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
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
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

10.
Mpumenexue CO,

B cucTemMmax oxnaXaeHuna

MpumeHeHne CO, B ccTemax OXNaxxaeHnaA He AB-
NAETCA Yem-To HOBbIM. inoKcng yrnepopga B Kaue-
CTBe xJafiareHTa 6bin BnepBble NpeanoxeH Anek-
caHapom TeuHuHrom (Alexander Twining) [1], KoTo-
pblil yKa3an ero B ceoem nateHTte B 1850 1. B Benu-
kobputaHun . Tagaeyw Jloy (Thaddeus S.C. Lowe)
NpoBOANI SKCNepUMeHTbI No npumeHeHuio CO,
[NA BOEHHbIX BO3/yLLUHbIX LWapoB, a B 1867 rofy
pa3paboTan nbaoreHepatop Ha CO,. Jloy Take pas-
paboTan cynoByto X0NOANIbHYIO MaLUVHY Ans
TPaHCNOPTUPOBKM 3aMOPOXKEHHOIO MACA.

M3 nutepatypbl U3BECTHO, UTO B MOC/EAYIOLLME MO-
[bl 6b1IM Pa3paboTaHbl CUCTEMbI OX/aXKAEHWS Ha
CO, 1 NUK 1X pa3BuTUA NPUXoaNTCA Ha 1920-e n
Havano 1930-x rogos. CO, B OCHOBHOM MOJ/b30BaJl-
Cs MONYNAPHOCTBIO B OTPAC/IN FPY30MepeBo30K Mo
NpUYMHe CBOeN HETOKCUYHOCTN U HETOpoYecTH, B
TO BpeMms Kak AN1A NPOMBbILLIEHHbIX XONO4MIbHbIX
YCTAaHOBOK MO 6OJbLUel YacTW UCMONb30BaASICA amM-
mMuak (NH;unm R717) [2]. CO, ncues ¢ pbiHKa, B OC-
HOBHOM U3-3a HOBOTO "4yAo-xnapareHTa": ¢peoH
CTan AOCTYMHbIM U MPOAABANCA OUYeHb YCMELLIHO.

AMMWMaK NPOAOIIKAET ObITb JOMUHMPYOLWMM XNa-
[areHToM Ans NPOMbILLAEHHbIX XONOAWIbHbIX YCTa-
HOBOK Ha NMPOTAMXeHUN MHOrX fneT. B 1990-x rogax
BHOBb BO3HVK MHTEPEC K NMPenmMyLLecTBam NCMosib-
30BaHuA CO, B cBsA3u ¢ BBeaeHnem ODP (Ozone
Depletion Potential - noTeHuman nctoweHns 03o-
HoBoro cnos) n GWP (Global Warming Potential -
noTeHLman rnobanbHOro NoTenneHys), HaknaaplBa-
IOLLMX OrpaHnyeHns Ha ucnonb3osaHue XOY n roy
XMafiareHToB 1 Ha KONMYeCTBO aMMMaKa B cucTemax
oxnaXxzaeHns 60JbLLOIN NPON3BOAUTENIBHOCTY.

CO, HapAgy C amMU1aKkoM, YrieBogOPOAAMY, TaKu-
MW, KaK NponaH 1 6yTaH, 1 BOAON, MPUHAANEXNT K
Tak Ha3blBaeMbIM NPUPOLHbLIM XnafareHTam. Y Kak-
[I0T0 13 3TUX XJ1a[IareHTOB eCTb CBOW HEAOCTATKM.

AMMMaK TOKCUYEH, YrNeBOLOPOAbI roproYY, y BOAbI
orpaHvnyeHHasa obnactb NprMeHeHus. B otnnune
oT Hux CO, He TOKCMYEH 1 He roptoy.

CO, oTIMyaeTca OT APYrux PacnpoCTpaHeHHbIX X/a-
[areHToB BO MHOIMX acreKTax 1 o6nagaeT HeKoTo-
PbIMU YHUKANbHbIMU CBONCTBAMU. TEXHNYECKNN
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 OXNTaxXaeHUA.

Ha Homorpamme Ha puc. 10.1 npeacTaBneHbl Kpu-
Bble 3aBUCMMOCTY iaB/IeHWA OT TemnepaTypbl ANA
CO,, R134a 1 ammmaka. K ocobeHHOCTAM cBOMCTB
CO, No cpaBHEHUIO C APYTMMU XSlafareHTamu OTHO-
cAaTca:

m bBonee BbicoKoe pabouee aaBneHne Npu AaHHoO
Temneparype

Bonee y3kuii gruanasoH pabourix Temnepatyp

® 3HauuTenbHO 6onee BbICOKOE AaBfieHne
OOCTUXKEHNA TPOMHOW TOUKMN

m  OueHb HM3KasA TemrnepaTypa AOCTMKEHUA
KPUTUNYECKO TOUKU

B To Bpems Kak 15 06LIeNnpPUHATBIX X1afareHToB
napameTpbl TPOVMHOW N KPUTMUYECKOW TOUEK, Kak
NpaBuIIo, He MetoT 3HaueHus, ana CO, Bce nHauve.
[laBneHune TPOMHOM TOUKM JOBOSIbHO BENMKO (5.2
6ap), Ho UTo Bonee BaXKHO, OHO BblLLE, YeEM HOPMaslb-
Hoe aTMocdepHoe aaBneHve. bes NpuHATMA CooT-
BETCTBYIOLLUMX MEP NPEeSOCTOPOXKHOCTY STO MOXKET
co3gatb npobnembl. Kpome Toro, Kputmyeckas Tou-
Ka CO, nmeeT oyeHb HM3Kyto Temnepatypy: 31.1 °C,
YTO CUJIbHO BIUAET Ha TPEOOBAHNA K KOHCTPYKLIMN.

B Tabnuue HyxXe NpriBeeHO CpaBHEHMEe pa3nny-
HbIX XapakTepuctnk CO,, R134a n ammmnaka.

NaBnexne HaBneHne - Temnepartypa
[psi] [bar]
14500 1000
co, . |r77
)
L— »
s 10 L T R134a
| ==
/
1.45 0.1
T H 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; co,
MprpogHoe BellecTBO HET OA OA
MoTeHuman ncroweHnsa o3oHoBoro cnos (ODP)* 0 0 0
MoteHuman rnobanbHoro notennexus (GWP)* 1300 - 1
KpuTnyeckas Touka 6ap  [psi] 40.7 [590] 113 [1640] 73.6 [1067]
°C [°F] 101.2 [214] 1324 [270] 31.1 [87.9]
TpoiHana Touka 6ap [psil 0.004 [0.06] 0.06 [0.87] 5.18 [75.1]
°C [°F] -103 [-153] -77.7 [-108 -56.6 [-69.9]
oXapo- nnmn B3pbIBOOMACHOCTb HET (OA) HET
TOKCMYHOCTb HET OA HET
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PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

10.1
CO, B KauecTBe xNlagareHTa

CO, MOXeT ObITb UCMOMb30BaH B KAUeCTBe Xnafa-
reHTa B cMCTeMax OX/aXkAeHUA PasfvyHbIX TUMOB,
npuuyem Kak CyoKpUTUYECKNX, TaK U TPAHCKPUTU-
yeckux. insa no6oro Trna CUCTeMbI OXNaXAeHNSA
Ha CO, BOMKHbI yUUTbIBATbCA MapameTpbl KPUTU-
YecKow 1 TPONHOM ToYeK.

Knaccrnyecknin xonoaunbHbIi LKA ABNAETCA Cy6-
KPUTMYECKUM, T.e. BECb AMana3oH pabourx Temne-
paTyp v faBeHNI PaCrONOXKeEH HIKE KpUTrye-
CKOW TOYKM Y BblLLE TPONHOW TOUKM.
OpHocTyneHyYaTble CyOKpUTUYECK/Ee CUCTEMbI Ha
CO, oTNNYalOTCA NPOCTOTOM, HO TaKXKe UMeLT
He[oCTaTKM, CBA3AHHbIe C OrpaHMYeHHbIM Arana-
30HOM TEMMNEPATYP Y BLICOKUMU JaBAEHUAMU
(cm. pnc. 10.1.2).

TpaHckpuTUYeckne crcTembl oxnaxaeHus Ha CO,
B HACTOsALLEee BPEMSA NPUMEHAIOTCA TONbKO B He-
60/bLINX KOMMEPUYECKUX YCTaHOBKAX, TaKMX Kak
MOGWIIbHbIE KOHAULIMOHEPDI, HEGONbLLME TeMno-
Bble HAaCOCbI, CUCTEMbI OXJ1aXAEeHMWsA cynepmapke-
TOB, HO He B MPOMbILLNIEHHBIX XONOAMIIbHbIX CUC-
Temax (cMm. puc. 10.1.3). TpaHCKpUTUYECKNE CucTe-
Mbl B JAHHOM PYKOBOJACTBE He pacCMaTpUBAIOTCA.

3HaueHuA paboyero AaBneHNA CyOKPUTMUECKOTO
LMKNa HaXo[ATCA, Kak NPaBuio, B ivanasoHe ot
5,7 po 35 6ap, uTo COOTBETCTBYET TeMrnepaType
oT-55 go 0 ° C. [pw oTTarike ucnaputenen ropa-
yrM rasom, pabouee faBneHne yBenmumBaeTca
Ha 10 6ap.

Aasnenne Awnarpamma Log p,h ana CO,
[psi] [bar]
1450 100 0
unagkoctb
KpI/ITVILIeCKaFI TOYKa:
11:1= .5 TBeppoe Teno +31°C [87.9 °F]
i [T - JKINAKOCTD 73.6 bar [1067 psi] Map
145 10 i
Kupgkoctb - nap
TpoliHan TouKa (HWA):
TeBeppoe 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 SHTanbnua
.Clab:r:eupwseiﬂ Cy6KpUTNUYECKIN XONOAWIbHBIN LINKNA
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 no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

10.1
CO, B KauecTBe XNafareHTa [aBneHune TpaHCKpI/ITI/I yecKnu xonoauibHbIN LUK
(npodosmxeHue) 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 L !
10 145
5 73 3 =
HTanbnus
Puc. 10.1.3 anb
Yawe Bcero CO, NprMeHAETCA B KacKagHbIX U KackapgHble cuctembl Ha CO, MoryT 6biTb peanu-
KOMOUHVIPOBAHHBIX MPOMbILIAEHHBIX CMCTEMAX 30BaHbl NO-Pa3HOMY, Hanpumep, Kak cMcTembl C
OXNTaXX[EHWS, e ero AaBfieHVe MOXeET ObiTb HenocpeaCcTBEHbIM KMUMEHNEM, CUCTEMbI C HACOC-
OrpaHNYEHO [0 TaKOM CTEMeHU, NPY KOTOPO MOX-  HOW nofayen xnafgareHTa, cuctembl Ha CO, ¢ BTO-
HO 1CMoJIb30BaTh MMeloLLeecA B cBOHGOAHON Npo- PUYHBIM PACCONbHBIM KOHTYPOM M KOMOWHa-
Jaxe cepuintHoe obopyaoBaHme (Komnpeccopsl, LUK 3TUX CUCTEM.
perynaTopsbl, KnanaHbi).
10.2 Ha puc. 10.2.1 npefcTaBneHa cxema KackagHom

CO, B KauecTBe XJlagareHTa
NPOMbILLJIEHHbIX CUCTEM
oxnaxgeHus

HU3KOTEMMNepaTypHOI CMCTEMbI OXJTaXKAEHNSA Ha
-40°C [-40°F] ¢ CO, B KauecTBe dpazonepexonHoro
XnafareHTa B KaCKafHOW cmcteme C aMMMakoM Ha
CTOPOHE BbICOKOTO AABNIEHUS.

+30°C [+86°F]

R717

\V4 CO,"R717 A, Vcnaputenb-koHfaeHcaTop

—20°C [-4°F]
—15°C [+5°F]

(] wsrion ]

Pecusep CO,

—40°C [-40°F]
Wcnaputensb CO,
Puc. 10.2.1

MpuHUMNManbHaA cxema
KacKapHom 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)
.
»
DHTanbnua
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 NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

10.2

CO, B KauecTBe XJlagareHTa
NPOMbILLJIEHHbIX CUCTEM
oxnaXKAeHuA
(npodosnxxeHue)

an/IHI.WIHI/Ial'IbHaiI 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 _ Vcnaputenb-koHaeHcaTop (12ben
—zo°c [-4°F] +86°F (171 psi)
—20°C (1.9 ban)
—15°C [+5°F Komnpeccop CO
[+5°F] P p &L —4°F  (28ps)
I
»
DHTanbnuA
‘ —40°C [-40°F] ‘ A co +8°C  (43bar)
Pecusep CO, Komnpeccop ¢ 2 A+46°F (633 psi)
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] :
H -
»
DHTanbnuA
—40°C [-40°F]
Wcnaputenb CO,

Puc. 10.2.2

Ha npueepeHHoM Bbiwe cxeme xunpknin CO, nopa-
€TCA HaCOCOM M3 pecnBepa B ncnaputenb And
YaCTUYHOIO UCMApeHa Nepes BO3BPATOM B pecu-
Bep. 3ateM napbl CO, CKMMAlOTCA B KOMNpeccope
1 KOHAEHCMPYIOTCA B KOHAEHCATOpe-ncnapuTene
CO,-NHs, KOTOpPbIN A1 aMMUAYHOWN CUCTEMbI Bbl-
nonHsaet GyHKumMio ncnaputens. Mo cpaBHeHMO

MepHo B 10 pas.

C 06bIYHOM AMMMNAYHOWN CUCTEMO KOSINYECTBO

3anpaBnAemMoro ammmaka B BbIUJeyKa3aHHOVI
KacKaZHOM CUCTeEME MOXKET ObITb CHUXXEHO npu-

Cxema, npeacTaBneHHas Ha puc. 10.2.2, aHano-
rMyHa cxeme Ha puc. 10.2.1, Ho BK/toYaeT B cebs
cmcTemy oTTanky ropadmm 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-KoHAEHcaTop

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
»
DHTanbnus
A
[}
=
I
[
=
41
5 -40°C (10 bar)

—40°F

(135 psi)

»
>

DHTanbnus
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

10.2
CO, B KauecTBe XJlagareHTa
NPOMbILLIEHHbIX CUCTEM

MpuHuMnNuanbHas cxema
KackapgHoi cuctembl Ha CO2 ¢ AByMA TeMnepaTypHbIMU YPOBHAMU
(Hanpumep, xonogocHa6xeHne cynepmapkeTa)

oxnaxkageHusa +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
XJNlagareHta
E : ; ; -20°C
[-4°F]
Cuctema c HenocpeanCcTBeHHbIM
Puc. 10.2.4 KUMEeHneMm xnajareHra
Ha puc. 10.2.3 npeactaBneHa Hu3KkotemnepaTtypHaa  mncnaputene CO,- NH;, KOTopblil Afia aMMUayHon
cnctema oxnaxpeHua Ha —40°C [-40°F] c pacconb-  ccTeMbI BbIMOSHAET GYHKLMIO CnapuTens
HbIM KOHTYpoM Ha CO, 1 aMMMaKOM Ha CTOPOHe
BbICOKOrO JaBneHus. Ha puc. 10.2.4 npefcTtaBneHa cxemMa KOMOUHUPO-
Mupkun CO, nogaeTca HACOCOM 13 pecnBepa B BaHHOW 3aTOM/IEHHOWN CUCTEMbI C HENMOCPeACTBEH-
ncnapuTenb, rae NPOUCXOANT YaCTUYHOE ncnape- HbIM K/MEHWeM, HanprMep, ANA XONoAoCHabxe-
Hue CO, c nocneayoLwmm BO3BPATOM XKMUGKOTO HMA CynepMapKeTa, rae Tpebyetca 2 TemnepaTyp-
XJlafjareHTa B pecusep. 3aTeM NPOUCXOAUNT KOH- HbIX YPOBHA.
fAeHcauus napoobpasHoro CO, B KOHAEHcaTope-
10.3 Mpwv onpepeneHn pacyeTHOro faBneHus ana cuc- B cuctemax Ha CO, MOryT GbITb MPUMEHEHbI pas-
PacuetHoe faBneHune Tem Ha CO, Heo6X0AMMO yunTbIBATb [1Ba MaBHbIX  JIMYHbIE CMOCO6bI OTTaNKY (HanprMep, eCTeCTBEH-

baKTopa, yKasaHHbIX HUXKe:
m CToAHOYHOE faBneHne
m [laBneHue, Heob6xogMMoe s OTTalKkm

Ba)kHO OTMETWTb, UTO 6€3 perynnpoBaHus aasne-
HWA NPU NPOCMOe, T.e. NPU OTKIIIOUEHHOI CUCTEME,
[iaBnieHvie B ccTteme GyeT Bo3pacTaTb 3a cueT
NpUTOKa Tenna 13 okpy»atolen cpeapbl. Mpu Tem-
nepatype 0°C [32°F] paBneHue coctaBuT 34.9 6ap
[505 ¢yHT/Atonm? n 57.2 6ap [830 dyHT/arorim?]
npwu 20°C [68°F]. [MpomblLuieHHasa cucTema oxJiax-
[eHus, cnocobHasn BblepKMBaTb BO Bpems Npo-
CTOA ypaBHMBatoLLee AaBfieHMe (T.e. AaBeHMe Ha-
CblLLeHNs, COOTBETCTBYIOLLEE TEMINEepAType OKpPY-
XatoLwen cpeppbl), 6yaeT 4OCTaTOUHO fOPOroCTO-
Awen. NMosatomy cambiM pacnpoCTPaHEHHbIM CMo-
Cc06OM pa3yMHOro orpaHMyeHrs MakCMManbHOro
pocCTa AaBfieHMs BO BPEMA NpoCMos, Hanpumvep,
10 ypoBHa 30 6ap (435 GpyHT/KB. [lolM) ABNAETCA
MCMoNb30BaHNe HeGOMbLIOrO BCMOMOraTeIbHOro
KOMMPEeCCOPHO-KOHAEHCAaTOPHOro arperarta.

Has, OpoLLeHeM BOLOW, SNIeKTpUYeCKas, FopAunM
razom). Cnoco6 oTTalnKm ropAYnM razom ABnAeT-
cA Hanbonee 3pPeKTNBHBIM, OCOOEHHO NPU HI3-
KUX TemnepaTypax, Of4HaKo oH TpebyeT 1 camoro
BbICOKOrO fiaBneHusa. Npu pacueTHOM faBneHun
52 6ap n36. [754 dyHT/Aonm? n36.] MOXKHO 0be-
cneunTb Temnepatypy oTTanku npumepHo 10°C
[50°F].

[aBneHune HacbiweHHoro napa npu 10°C [50°F]
cocTaBnset 45 6ap [652 ¢pyHT/pronm?]. C yuetom
10% Ha npefoxpaHnTeNbHbIE KanaHbl v puMmep-
HO 5% Ha CKauKuM AaBeHnA MakcMasbHO Jomny-
CTUMOe 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 NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

10.3
PacuetHoe faBneHue Danfoss
Tapp_0161
(npodonxeHue) 10-2012
D> D> C
KackagHbin
< — oxnaguTenb
Wcnaputenb
CTYMEHUN HU3KOro
LaBneHns
be3 oTTaikn
ropsAYMM rasom: E
40 6ap Q) PR}—t—
(580 dpyHT/Ar0IIM?)
C oTTarnkon
ropA4vmM rasom: 24 /40 6ap 40 6ap 24 6ap
52 6ap (350 / 580 dyHT/proiim?) (580 pyHT/ (350 dyHT/pronm?)
(750 pyHT/pronim?) nonm?)
Puc. 10.3.1 KackaoHas cucmema Ha CO,/NH;. XapakmepHsle 3HayeHus pacuemHo2o 0assieHus.
3aBNCMMOCTb pacyeTHOro AaBneHus otT remnepartypbl gna CO,
bar psi
60 870 / PacueTHoe paBneHne
/, "o" + 15%
(6ap n36./
byHT/Bronm? n36.)
o 50 725 A // "o" +10%
S L/ (6ap u36. /
@ byHT/proim? n36.)
5
g 40 580 HaBneHve
z / Ve HaCbILEHHOTO
g 40 bar Mapa "p" ~
§ 580 psi (6ap / GyHT/proiim?)
30 435 / /
20 290 -
-20 -10 (1] 10 20 °C
-4 14 32 50 68 °F
PacueTHas Temnepatypa
Puc.10.3.2
MpakTnyecknii npegen: PS > Pyacuy, + 15%
PacyetHas Temnepatypa
CKaukn naBneHusa
MpepoxpaHuTenbHbIiA [aBneHuve HacblleHWA
KnanaH
Puc.10.3.3
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104
JKcnnyaTauioHHanA
6e30nacHOCTb

CO, siBnsieTca becuBeTHbIM BellecTBOM 6e3 3anaxa
1N OTHOCUTCS K HEFOPHOUNM U1 HETOKCUYHBIM XJ1aaa-
reHTam. HecmoTpa Ha Bpoge 6bl CKNOUNTENBHO
NonoXxuTesNibHble CBONCTBA, y CO, nmeeTca n pag
HEeOCTATKOB.

B cBA3um ¢ Tem, uto CO, He MeeT 3anaxa, OH HUKaK
He obHapyxmBaeT ceba npu yTeuke [6].

Tak kak CO, TAXenee BO3Ayxa, OH OMycKaeTca
BHM3 Ha YPOBEHb 3eM/IM UMK Mosia. TO MOXET Npu-
BECTU K CO3AaHUI0 OMACHbIX YCNIOBUIA, 0COBGEHHO

B MPUAMKaX WM 3aMKHYTbIX mpocTpaHcTax. CO,
CNocobeH BbITECHATb KNCNOPOS HAaCTONbKO, YTO
noJyyaloLanca B pesynbTaTe CMeCb ABAETCA
cmepTenbHO onacHomn. OTHOCKTeNbHaA MIIOTHOCTb
CO, no Bo3gyxy coctasnaet 1,529 (Bo3gyx =1 npwu
Temnepatype 0 °C [32 °F]). 3TOT puck TpebyeT
0Cc0o60ro BHMMaHUA Npu NPOEKTUPOBAHUN U IKC-
nnyatauuy cuctem. Hanmume crctembl ra3oobHa-
pYy>KeHuA 1 / Unn aBapunHOM CUCTEMbI BEHTUNA-
L1y ABNAETCA HENMPEeMeHHbIM YCJTIOBMEM.

Mo cpaBHeHuto c ammmakom, CO, ABnAeTcA MeHee
onacHbIM xfiagareHTom. [Nog npegensHO gonycTu-
MO KoHUeHTpauwmen (MAK) noHnmaeTca Makcu-
ManbHasa KoHueHTpauua napos CO, B Bo3ayxe,
JonycTMas ansa npebbiBaHWsA YesrioBeKa B Teye-
HWe BOCbMMNYacoBOW paboyeil cmeHbl npu 40-ya-
coBoii paboueii Hepene. MNOK ana ammunaka co-
ctaBnfAeT 25 ppm, a gna CO, - 5000 ppm (0.5%).

KoHueHTpauma CO, B BO3Lyxe COCTaBNAET OKONO
0.04%. MNpwu 6051€e BbICOKOW KOHLEHTPaLUN Ha-
61I0fal0TCA HeXenaTe bHble pPeakLmn:

2% 50% yBenunyeHme 4acToTbl bIXxaHWA
3% 100% yBenvyeHne 4acToTbl AblXaHuWA
5% 300% yBenuyeHne 4acToTbl fibIXaHNA
8-10%  EcTecTBeHHOe fblxaHue HapyLlaeTca 1

CTaHOBUTCA NPaAKTUYECKN HEBO3MOMHbIM.
lonosHaA 6onb, rONOBOKpPYXeHNe, NoT-
JINBOCTb 1 Ae30pneHTayuna.

>10%  Bo3moXxHas noTepsa CO3HaHWA 1
NeTanbHbIV NCXOf,
>30%  BbICTPbIN NETanbHbIN NCXOA.
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PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

10.5 KackapHble crictembl Ha CO, - NH; TpebytoT ncnonb-  obecneumsatoT 6onee Bbicokmin KM v, cneposa-
3¢ PeKTMBHOCTD 30BaHUA KOHAEHCaTopa-ncnapuTens. 3To CHUXKaeT  TesibHO, bonee BbICOKYI0 Tennonepeayy. Obwas
3¢ PEeKTUBHOCTb CUCTEMDI 13-32 HEOOXOANMOCTU 3 dEKTUBHOCTb KackagHom cuctembl Ha CO,-NH;
MMeTb nepenag TemnepaTtyp Mexay *KUAKOCTAMU.  He CHUXKAETCA NO CPaBHEHNIO C TPAANLIMIOHHON
OpfHako Komnpeccopsl, paboTatowme Ha CO, aMmmMmumayHom cuctemon (puc. 10.5.1 n [3]).
lpumep:
COP-k03¢PunLIIEHT NPON3BOANTENIbHOCTYN XONOAWIIbHOIN CUCTEMbI
2,5
2,18
1,92
2 A 1,78
o
(]
o
T
AMMMayHan AmMMurayHas R22 R22 KackagHas cuctema
OfHOCTYyneHvyaTasa ABYXCTyneH4aTana opHocTyneH4yaTan ABYXCTyneH4yaTaA 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 TpaANUMNOHHBbIMY XONOoAUAb-  [1nAa cmelwmnBaloLWwmxca TMNOB Macen, Hanpumep,

Macno B cuctemax Ha CO,

HbIMM KOMMPECCOPaMU NCMOJb3YIOTCA Kak cme-
LWIMBAOLMECH, TaK Y HECMELLNBAIOLMECA TUMbI
macen (cm. Tabnuy HuKe).

[lnAa HecmeLLVBaOLMXCA Macen, Takux Kak nonu-
anbdaoneduHbl (MAO), opraHm3aLma cucTembl
CMa3Ku ABNIAETCA JOBOJIbHO CIIOXKHOW. MNoTHOCTL
macen MAO Huxe nnoTHocTu Xugkoro CO,. MNoaTo-
My MacJI0 M/1aBaeT Ha NMOBEPXHOCTY XONOAMIbHOIO
areHTa, 13-3a Yero yaanuTb ero CyioxHee, Yem B
aMMMaYHbIX crcTemax. Kpome Toro, ona npepo-
TBPALLEHUA 3arPA3HEHUS NCNApUTenen, Npu Nc-
MoJsIb30BaHMN HECMELLVIBAIOLMXCA TUMOB Macen
c1cTeMa MacnooTAeNeHMA KOMNPeccopa AoMKHa
ObITb OYEHb BbICOKOIDPEKTUBHOI: B CYLLHOCTY,
KenaTtenbHO UMeTb NPaKTUYeCcKn 6e3macaHyo
cuctemy.

Macen Ha ocHoBe nonuadupos (M03), yctpolicTBO
cmcTeMbl MacnoobecrneyeHnsa HaMHOTO NpoLLe.
Macna MO3 oTnnyatoTcsA BbICOKON CMOCOOHOCTHIO
K NMOrMOLLEHNIO BOAbI, MTOSTOMY OCHOBHOW 3afayen
npu npumeHeHnmn macen MO aBnseTca obecne-
YeHuie cTabrbHOCTM CMAa30YHOro Macsa.

B cuctemax Ha CO, € BTOPMYHBIM PacCONbHbIM KOH-
TYPOM U1 CUCTEMAX C HACOCHOW nofayeli ¢ 6e3mac-
NAHBIMK KOMMPeccopamyi Macsio B LMPKYNpPYLo-
wem CO, BoobLue OTCYTCTBYET. ITO ONTUMANBbHO C
TOUKM 3peHns 3PHEKTUBHOCTY, TaK KaK Mpu 3TOM
obecneunBaloTca BbICOKMEe KO3hdULIMEHTbI TENJIo-
nepegaun B ncnaputenax. Npun sTom, ogHaKo, Bce
KnanaHbl, yCTPONCTBA YNpaBeHWA 1 perynnposa-
HUA, U Lpyrie SneMeHTbl 060PYAOBaHMSA AOMKHbI
ob6nafgaTtb CNOCOGHOCTbIO paboTaTb 6e3 CMasKu.

CO, u macno
Tun macna MAO nos
NonunanbdaonedpunHoBoe macno |MonuonadpupHoe macno
(cuHmemuyeckoe Macno) (cnoxHo3gupHOe Macsno)
PacTBOopumocTb Hu3kas (HecmelwmBatoleecs) Bbicokas (cmelumBatoweecs)
CreneHb rugponusa |Huzkas Bbicokoe cpopcTBO Bofe
Cucrema Ocob6ble Tpe6oBaHuUA: Ocob6ble Tpe60BaHUA OTCYTCTBYIOT
macnootgeneHus ® BbicoKas MPOU3BOANTENIbHOCTb (Takne xe TpeboBaHMsA, Kak ANA CUCTEM

dunbTpayun

® MHorocTtyneHyaTble GUnbTpbI
® AKTMBHbIN YrofibHbIA GUILTP

Ha [XOY/XQY xnagareHTax)

Cucrema BosBpara Ocobble Tpe6oBaHuA:

TexHnyeckun npocran

Madna

® CnvB Macna 13 Hi3KoTemnepaTyp-
HOro pecuBepa (MNOTHOCTb Macsa
HuXe, uem CO, - B otnmume ot NHs)

(Takue e TpeboBaHWA, KaK Aa CUCTEM
Ha TXQY/XDY xnapareHTax)

3apaum, Tpebyowmne
peweHuns

® Cuctema OTheNeHns n BO3BpaTa
Macna

o ﬂonrospemeHHoe HaKanJimBaHmne
Macsia, Hanpumep, B UCnapuTenax

® BbiCOKOE CPOACTBO BOAe

® ObecrneyeHune JONTOBPEMEHHOMN
CTabUNbHOCTU Macna

® HeobxogumocTb obecneyeHns
YMCTOTbI CUCTEMbI MO XaJareHTy

100 DKRCI.PA.000.C6.50 /520H7708
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10.6
Macno B cuctemax Ha CO,
(npodonxeHue)

lpumep 10.6.1

Cucmema macnoobecneqeHus
0715 cucmem ¢ pacmeopumsimMu
(cmewusarowumucs) macnamu

lpumep 10.6.2

Cucmema macnoobecneqeHus
0/19 cucmem € pacmeopuMbIMU
(cmewusarowuMucs) macaamu

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CxeMmbl He JOMKHbI CMOJIb30BaThCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

KoHLeHTpaums macna B OTAENNTENE XKUAKOCTA
NocTeneHHO yBENNUMBAETCS, TaK Kak Macslo He
MOXET HEMOCPECTBEHHO BCACbIBaTbCA BMECTE

C napom obpaTHo B Komnpeccop. Mpwu cviuKom
BbICOKOW KOHLIEHTPALMI Macsia B MCMapuTene,
OHO oA AeCTBMEM afre3MOHHbIX C1U 0bpasyeTt
MN/eHKY Ha NMOBEPXHOCTAX TEMIOOOMEHa, UTO CHU-
KaeT MOLLHOCTb YCTaHOBKMN.

Mpwy o6ecneyeHny NOCTOSHHOTO UCMAPEHNA YacTn
3arpAsHeHHOro macnom xungkoro CO, n3 otgenu-
TenA »KNAKOCTU KOHLIEHTPaLUMA Macia B yCTaHOBKe
6yneT noaAepKrBaTbCsA Ha HU3KOM ypoBHe. Bo
BpeMsA npoLiecca BbiNaprBaHMA B MaC/I00TCTON-
HuKe xngknn CO, nepeoxna)kpaerca, a cmecb

macna u CO, Bbinapusaetca 3 otgenutena CO, n
BCaCbIBAETCA 0OPATHO B KOMMPECCOoP.

CO; B UMCTO XKNOKOM BUZE HU B KOEM Cllyyae He
[OJIKEH NMOCTYNaTb Ha3aj B KOMNPeCcop, Tak Kak
3TO NpVBEAET K NOBPEXAEHWNIO NOCNEAHEro; Mo-
3TOMY COBEpLUEHHO HeOOXOAUMO 0becneunTs ne-
perpetoe coctosaHme CO, Ha BbIXOAe 13 Tennoob-
MEeHHMKa.

[lna perynnpoBaHus neperpesa MOXHO UCMOSb-
30BaTb KnanaH Tina REG, ycTaHaBnvBaemblIn 3a
COJIEHOWHbIM K/larnmaHOM.

D>

REG
EVRST

Pecusep CO, Qg

MacnooTCTONHNK

Cucmema pezeHepayuu Macna ¢ nodcoeduHeHuem K cmosky omoenumens CO,

Danfoss
Tapp_0162
10-2012

Wcnaputenb-
KOHAeHcaTop

>

PecuBep CO,

> —g

Cucmema pez2eHepayuu macsa c nodcoedouHeHueM 3a YUPKYTAUUOHHbIM Hacocom XXuokocmu

Danfoss
Tapp_0163
) 10-2012

Wcnaputenb-
KOHAeHcaTop

EVRST

REG

MacnooTCToONHUK
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10.7 . CpaBHeHue noLWaAn nonepeyHoro ceyeHus Tpyo O6paTHbiiA TPy6ONpPOBoA
CpaBHeHue TpeGoBaHNii k O6paTHbIii Tpy60npoBoA Ba)KHOro napa / BnaHoro napa

KOMMOHEHTaM CUCTEeM Ha XUAKOCTHbIiI TP6ONpoBoA
CO,, ammunake n R134a

KugkocTHoi
Tpybonposog

OT ammmnaka n R134a CO, otnu- Tabnuya 1
YaeTcA BO MHOMMX OTHOLLEHUAX. XnapareHT R 134a R717 co,
AanHoe cpaBHerme nnnlocTpy- Mpown3BoanTeNnbHOCTb KBT 250 250 250
pyeT 3ToT $aKT; AnA [OCTOBEp- —
HOCTV CpaBHeHUsA paboune yc- O6patHbiii AT K 0.8 0.8 0.8
noBws (Temnepatypa KuneHus, Tpy6onposoa Ap 6ap 0.0212 0.0303 0.2930
TemnepaTypa KoHAeHcaLum) BnaxHoronapa  cyopocts m/c 11.0 20.2 8.2
NPUHATbHI OQNHAKOBbIMU.
Lnametp MM 215 133 69
Mnowaab ceyeHma MMm? 36385 13894 3774
MKnaKoCTHBIN CkopocTb m/c 0.8 0.8 0.8
Tpy6onpoBoa
® L ®
Ouametp MM 61 36 58
Mnowaab ceyeHma MMm? 2968 998 2609
CymmapHas O6paTHbI TPy6onpoBos MMm? 39353 14892 6382
niowaab ce4eHnsi  BaXKHOro napa +
MKUIOKOCTHBIN TpybonpoBog
Mnowaab ceyeHns XULKOCTHOrO Tpy6onposoaa % 8 7 41

Leqy =50 [M] - KpacTHOCTb uupkynaumn.: ng. =3 - Temnepatypa kuneHus: TE = -40[°C]

CpaBHeHuVe nowaam nonepeyHoro ce4eHns Tpye
BcacbiBatowuii Tpy6onpoBop cyxoro napa /
KUAKOCTHbI Tpy6onpoBoy,

BcacbiBatowuii Tpy6onposog
Cyxoro napa

KnaKoCTHbIN

Tpy6onposop

Tabnuya 2

XnapareHTt R 134a R717 CO:2

MpoussoguTenbHOCTb KBT 250 250 250
BcacbiBatowun AT K 0.8 0.8 0.8
Tpy6onposoa Ap 6ap 0.0212 0.0303 0.2930
cyxoro napa CKopOoCTb m/c 20.4 37.5 15.4

LuameTtp MM 168 102 53

Mnowaab ceyeHma MMm? 22134 8097 2242
MnAKOCTHBIN CkopocTb m/c 0.8 0.8 0.8
Tpy6onpoBoa

® L O

HnameTp MM 37 21 35

Mnowaab ceueHna MMm? 1089 353 975
CymmapHasn BcacbiBatowyyii TpybonpoBog,  MM? 23223 8450 3217
nnowab CeYEeHNA  CyXOro napa + *XMAKOCTHON

Tpy6onposoa
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

CpaBHeHMe Tpeb6oBaHU K
KOMMOHEHTaMm CUCTeM Ha
CO,, ammunake n R134a
(npodonxeHue)

CpaBHeHue nowaan nonepeyHoro ceyeHus Tpyo
BcacbiBatowumii Tpy6onpoBog cyxoro napa /
KUAKOCTHbIN Tpy6onpoBopa

Tabnuua 3
XnapgareHTt R 134a R717 CO,
MpowusBognTenbHocTb  KBT 250 250 250
BcacbiBatowmii Tpy6o- Mnowaab ceveHma MM? 22134 8097 2242
NpoBOA CyXOro napa
KupakocTHbIN Tpybonposog — INnowaab ceveHns MMm? 1089 353 975
CymmapHas nnowagb ceyeHus Mm? 23223 8450 3217
OTHOCUTeNbHas NnowaAb ceueHns - 7.2 2.6 1.0
Mnowaab ceyeHns XMAKOCTHOroO Tpybonposoaa % 5 4 30
Mnowapab ceyeHnsa Tpybonposoaa napa % 95 96 70
8
Z 9?.{}:, 1] )KI/I}:[KOCTHbI‘IZ Tpy6onposog
5 | B Bcacbisalowmin Tpy6onposog
4
31
2 1
1 4
0 4

R134a R717

CO2

Leq =50 [m] - Temnepatypa kunenus: TE =-40[°C] - Temnepatypa KoHgeHcauuu: TE = -15[°C]

CpaBHeHVe 06beMHOI NPON3BOAUTENIbHOCTI Komnpeccop
KomMnpeccopa
Tabnuua 4

XnapgareHTt R134a R717 CO,
Xonoaonpon3BoanTeNbHOCTb KBT 250 250 250
Tpebyemas 06beMHasi NPOV3BOANTENIBHOCTb M3/y 1628 1092 124
Komnpeccopa
OTHocKTeNnbHaA obbemHan - 13.1 8.8 1.0
NPOV3BOANTENBHOCTD
Temnepatypa kunenus: TE = -40[°C] - Temnepatypa KoHfeHcauun: TE = -15[°C]
CpaBHeHMe fgaBneHuna / nepeoxnaxkgeHmsa
B XKNAKOCTHbIX CTOAKaXx
Tabnuua 5

XnapareHT R 134a R717 CO,
BbicoTa uakocTHoro ctoaka “H” M 3 3 3
[aBneHue ctonba xugkoctu “Ap” 6ap 0.418 0.213 0.329
MepeoxnaxneHrie B XMAKOCTHOM cTosKe “At” K 14.91 5.21 0.88

Pecusep CO,

A

At

Temnepatypa kunexus: TE = -40[°C]
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PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

Ob6pamHsele mpy6onposoob!
8J10’KHO20 NApaA 8 cucmemax
¢ HacocHoU nodayel
XxnadaeeHma:

JIuHuu 8cacbiBaHus 8 cucmemax
C HeNnocpedcmeaeHHbIM KuneHuem
xnadazeHma:

JluHuu XXuokocmu:

CpaBHEHMEe CUCTEM C HACOCHON Nofayen CBUAETENb-
CTBYeT O TOM, YTO AnA 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 nepenag AaBneHna ana obpaTHbIX
Tpy60onpoBoAOB BiaxHOro napa cuctem Ha CO, B
YCIOBUAX SKBUBASIEHTHOIO TeMMepaTypHOro ne-

penaga npvmepHo B 10 pas Bbille, Yem s 06-
paTHbIX TPy60NpPOBOAOB BNAXKHOTO Napa CUcTeMm,
paboTatownx Ha ammmake unu R134a. 310 06b-
AICHAETCA OTHOCUTENbHO BbICOKOW NIOTHOCTHIO
napoobpasHoro CO,. CpaBHeHWe NPOBeAEHO NpK
KpaTHOCTV LpKynALumn 3. Mpu KpaTHOCTW LIMPKY-
NAUUN, ONTVMU3UPOBAHHON AN KaXKA0ro xXnaga-
reHTa, pe3ynbratbl 6yAyT HECKONBbKO APYTMMU.

Mpu cpaBHEHNN BcacbIBaOLLMX TPyOONpPOBOAOB
pe3ynbTaThbl Mo Nepenagam AaBleHUs U AMaMeTpy
Tpy6ONpPOBOAOB NOUTU TaKMe XKe, KaK 1 B Npefbl-
Aylem cpaBHeHuM (Tabn. 2).

Kak onst cuctem € HaCoCHOW nogayei, Tak 1 Anst CUc-
TEM C HeMOCPeACTBEHHBIM KMMEHMEM XlaflareHTa,
paccueTHble AraMeTPbl XKUAKOCTHBIX TPYOOMpPoBo-
noB CO, HamHOro 6osblie, Yem ANA AMMUAYHbIX
CUCTEM, HO HEMHOTUM 6osbLLe YeM, AA CUCTEM
Ha R134a (1abn. 1 1 2). 3To 06BACHAETCA TeM, UTO
CKpbITas TEMI0Ta Napoobpa3oBaHKa aMMIaKa 3Ha-
ynTenbHo 6onblue, yemy CO, 1 R134a.

CornacHo Tabn. 1 cymmapHas nioLaib nornepeu-
HOro ceyeHUs TPybonpPoBoaoB crctembl Ha CO,
NPUMEpPHO B 2,5 pa3a MeHblue, YeM Y aMMUa4yHON
CUCTEMbI M MPUMEPHO B 7 pa3 MeHbLLE, YeM y cucTe-
Mbl Ha R134a. 3TOT pe3ynbraT MHTePeCHO CKasbl-
BAeTCA Ha OTHOCUTESIbHOW CTOMMOCTU MOHTaXKa
ONA 3TUX TPEX X/aJlareHToB.

BBy oTHoCKTENbHO He6ObLLOrO 06beMa napa 1
60/1bLLIOIN 06bEMHOI XONO[ONPON3BOAUTENIBHOCTH,
cuctembl Ha CO, YyBCTBUTENBHBI K KONebaHUAM
Npov3BOANTENBHOCTU. [103TOMY OUYeHb BaXKHO npe-
OYCMOTpPETb OTAENUTESb XUAKOCTU JOCTaTOYHOrO
o6bema 15 KomneHcauuy HebosbLIoro obbema
napa B Tpybonposopax.

B Tabn.4 paccuntaHa Heobxomasa NPoun3BoaU-
TeNIbHOCTb KOMMpeccopa AnA Tpex XJ1afareHToB
npu ogMHaKOBOW TeNIOBON Harpyske. Kak cnegyet
13 Tabnuupl, ana cuctembl Ha CO, TpebyeTca Kom-
Npeccop 3HauMTeNIbHO MeHbLLEN MPOVN3BOAUTENb-
HOCTW, YeM AJIA CUCTEMBI Ha aMMUake unm R134a.

[lnAa ycnoBui ogrHakoBo 06beMHOI NPor3Bo-
ONTENbHOCTY KOMMPECCOPOB 3anac Npov3Boau-
TeNbHOCTM Komnpeccopa B cucteme Ha CO, B 8,8
1 13 pa3 6osblue 3anaca NPon3BOANTENIbHOCTA
3TOrO0 e KoMMnpeccopa Npu NCNosib30BaHN B
cucTeMax Ha ammumake 1 R134a cooTBETCTBEHHO.

B Tabn. 5 npmBeaeHbl 3HAYEHUS NepeoxaxaeHuns,
MoJly4aeMoro B »K1AKOCTHOM CTosAKe BbicoTon "H",
OnA Tpex xnagareHToB. [epeoxnaxkgeHne B Xuna-
KOCTHOM cTosike ¢ CO, HAMHOrO MeHbLLE, YeM AnA
ammuaka 1 R134a. 5To Heo6XOAMMO YUNTbIBaTb
Npv NPOeKTMPOBaHWM ANA NpefoTBPaLLeHNA
KaBUTaLUU U Apyrux NpobsiemM ¢ LMpKynsaymoH-
HbIMK Hacocamu xugkoro CO,.

10.8
Boga B cucremax Ha CO,

B aMMurauHbIX cmcTemMax HeOOXOAMMO PerynapHoO
3aMeHATb Macso ¥ YacTo yAanATb HeKOHeeHCu-
pytoLmeca rasbl, YTo6bl MUHUMW3MPOBATb HaKoM-
neHne Macna, Barv 1 TBEpAbIX Nprmeceil.

Mo cpaBHEHMIO C aMMMAYHbBIMKN CUCTEMAMU, CUCTe-
Mbl Ha CO, MeHee 4yBCTBUTENbHbI K BOAE, HO ee
Hanumne MOXeT Co3AaBaTb Npobsiembl. B HeKo-
TOPbIX paHHMX ycTaHOBKax Ha CO, oTmeyanucb
Npo6sieMbl KaK C yCTPONCTBaMU PErYNpPOBaHNs,
Tak 1 C APYrMMuy KOMMOHeHTamu. Kak BbIACHUIOCh,
MHOFMe 13 3TUX Npobnem Gbinn Bbi3BaHbI 3aMep-
3aHVieM NPUCYTCTBOBABLLEN B CUCTEME BOAbl. B

COBpPEMEHHbIX CCTeMax AnAa nogaepxaHuma co-
AepKaHMA BOAbI Ha AONYCTUMOM YypPOBHE NCNOJb-
3YyH0TCA d)VIJ'I bTPbI-OCYLWNTENN.

[onycTumbin ypoBeHb Bofbl Ans cuctem Ha CO,
HaMHOrO HIKe, YeM Al cucTem, paboTaloLmx Ha
apyrux xnagareHtax. Ha rpaduke Ha puc. 10.8.1
npeacTaBneHa 3aBMCMOCTb BOAOPACTBOPUMOCTY
CO, B XnpaKom 1 naposoii pasax oT TemnepaTypbl.
Bopopacteopumoctb CO, B »kuakow Gpase 3Haum-
TeNbHO BblLLE, YeM B MAPOBOWN.
BogopacteopumocTts CO, B napoBoii dpase Takxke
N3BeCTHa Kak mouyka pocbl.

BopgopactBopumoctb CO, B xkupaKkon / naposoii pase
£ 1200 ‘ ‘
S Mupkas ¢asa CO,
© 1000
>
IS
T 800
S
S
& 600
2 /
2 400
e
(=1
2 200
©
g . L — I'Iaposaﬂ‘d)asa CO,
-60 -40 -20 0 20 40 60 [°C]
Puc. 10.8.1 Temnepatypa
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

10.8
Bopa B cuctemax Ha CO, .
BOAOPaCTBOpMMOCTb Pa3/INYHbIX XJlafjareHTOB B NapoBou ¢a3e
(npodonxeHue)
= , R717
X 2000 7
E /
€ /
(o
=
s}
G
e}
=
=
(o
2 1000
@
g /
§ P R134a
: e — R404A
s
§ Co,
0 ‘=—'
50 -30 -10 10 [°C]
Temnepatypa
Puc. 10.8.2
BopopacTtBopumoctb CO,
1000 ———= Kngkasa dasa
—_ T —
IS —T
s —
s}
8
e
E_ 100 —= MapoBas ¢da3za
o
o
S ——
©
o}
!
g 10 —
= ~
S L~
X
©
=
1
-50 -30 -10 10 [°C]
Temnepatypa
Puc. 10.8.3
BopopacTtBopumoctb CO,
o &
o 00 .| 000 £ g0 g 00
] “we 4{ o - &
T & & I (R ese 2
3 o | tRR e,
3 e e @ o 60 o
= Mapbl H,O, "pacTBopeHHble" B napax CO, Monekynbl H,O 06pasytot Kannwv Boabl B napax CO,
(489 “we “we 080 s ee0
2 ooe O® Y : ) &
s o oo . .zﬁf‘a hapt
3 0 o % i3 o €89
g P o e - e G50 «
=Y £3
s ~ “ “ “ % Cg’: “ ~ “
* = 2| Fonbliee KONMYECTBO monekyn H,O
Monekynbl H,0, "pactBopeHHble" B xugkom CO, yAepxuBaeTcs BmecTe B xuaxkom CO,
Hu3kas KOHUeHTpauua BoAabl BbicoKana KOHLeHTpaLuA Boabl
Puc. 10.8.4
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10.8
Bopaa B cuctemax Ha CO,
(npodomxeHue)

Xumuyeckue peakyuu

Booa 8 naposoli paze

MonuonsgpupHoe (I103) macno

Monuansgpaonegpurosgoe (MAO)
macao

BopopacTtBopumoctb CO, B napoBoli ¢pase

100
90

CO, +

80

BOJIA

60

50

40
30

Macca Bogbl * 10/

20

Macca xflagareHTa [ppm]

10

-40 -4

Puc.10.8.5

0 20 °C
32 68 °F

TemnepaTtypa

Ha gnarpamme Ha pucyHke 10.8.1 nokasaHo, 4to
BogopacTBopuMocTb CO, 3HaUMTENbHO HMXKe BO-
nopacteopumoct R134a unn ammmaka. MNpu -20
°C [-4 °F] npepen BOAOPaCcTBOPMMOCTU XNafareH-
TOB B KMAKOW pase nmeeT cnepytoLime 3HaueHmsa:
m 20.8 ppm gna CO,

m 158 ppm anaR134a

B 672 ppm ana ammuaka

Mpwn KOHUEHTpaLMy BOAbI H/XKE STUX 3HAYEHUI
OHa OCTaeTCA PaCTBOPEHHON B XJlafjareHTe 1 He
NPUYMHAET Bpeaa cucteme. Kak cnegyet us puc.
10.8.4, monekynbl Boabl (H,0) pacTBopeHbI B Xna-
JareHTe Npu KOHLUEHTPaLumn BOAbl HUXeE, Yem
BepxHero npegena sogopactsopmumoctt CO,, HO

OHVI BbIAENIATCA U3 PacTBOPa B Bue Kanesb,
€C/I KOHLEHTPALMA BOfbl NMPEBbILWAET STOT npe-
aen.

Ecnu KoHUeHTpauwma BoAbl NPEBbICUT 3TOT Npeaen
B cucteme Ha CO,, TO MOryT BO3HUKHYTb Npobie-
Mbl, 0cO6eHHO Npu Temnepatype Hmxke 0°C. B
3TOM CJlyyae Bofa 3aMep3aeT U KpUCTanibl ibaa
MOTYT MOTYT NPVBECTU K GTIOKMPOBKE perynmpyo-
KX KnanaHoB, CONIEHOMAHbBIX KnanaHoBs, Gub-
TPOB 1 apyroro obopynosaHua (puc. 10.8.5.). IT1a
npo6seMa 0CO6EHHO aKTyaslbHa B 3aTOM/IEHHbIX
cucTeMax € HernocpeacTBeHHbIM KuneHnem CO; 1
He CTONb BaxkHa Ana cuctem Ha CO, C BTOPUYHBIM
paccosibHbiM KOHTYPOM BBUZY NPUMEHEHs Me-
Hee UyBCTBUTENIbHOrO 060PYAOBAHUA.

CnepyeT OTMETUTb, UTO peakLinK, PaCCMOTPEHHbIE
HIKe, He BO3HIKAIOT B XOPOoLWo paboTatoLen
cucteme Ha CO,, T.e Npu cofepKaHnM BOAbI HUXKe
BepxHero npegena sogopactsopumoctu CO,.

B 3aMKHYTOM crncTeme, TakoM Kak CUCTemMa OXJla-
aexuna, CO, MoXeT BCTyNaTb B peakLmio C Mac/ioMm,
KNCJIOPOAOM 1 BOAOWN, 0COOEHHO NP MOBbILIEH-
HbIX TeMMNepaTypax 1 aasneHunax. Hanprumep, ecnu
copepKaHue BOAbl MPEeBbICUT BEPXHUI npeaen
BofopacTBopumoctu, n3 CO, MoxeT 06pa3oBaThb-
cA yronbHas Kucnorta (cm. [4] u [5]):

CO, + H,0— H,COs
(CO, + Bofia — yronbHas KucoTa)

/13 onbITa 3KCnnyaTauym NpoMmbILLIEHHOTO 060pY-
foBaHuA Ha CO, B yCNIOBUAX BbICOKOIO CofieprKa-
HWA BOAbI, U3BECTHO, YTO YrofibHaA KMCNOTa BeCb-
Ma arpeccuBHa Mo OTHOLLEHKIO K LiefIoMy pagy
MEeTasoB, OAHAKO BbILIEYNOMAHYTas peakuusa He
MMeeT 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 [OCTaTOUHO BbICOKOW KOHLEHTPaLuUy BOAbI,
CO, n Bofa B napoBoli hase MOryT pearnpoBaTb
c obpaszoBaHMeM ra3oBoBro rugparta CO,:

COZ + 8 Hzo — COz(HZO)B
(CO, + Bofia — ruapaTtpoBaHHbIin CO,)

lasosbin rmgpat CO, MMeeT KpyrnHble MONeKysbl
1 MOXeET CyLeCTBOBaTb NPu TemrnepaType Bbllle
0°C [32°F]. 3To MOXeT BbI3BaTb Npobnembl C pery-
nupyowmm obopyaoBaHnemM 1 GunbTpamu, aHa-
NornyHble npobnemam 13-3a nbfaa.

Kak npaBuno, cnoxHole s3¢pupbl, Takue kak MO
pearunpyioT C BOAON cnefyowmm o6pasom:

RCOOR’ + H,O — R'OH + RCOOH

(3¢up + BOAa — CNUPT + opraHmMyecKas KMcaoTa)

Mpu Hannumm BoApl, MO BCTyNaeT € Hell B peakumio
C 06pa3oBaHVeM CNPTa 1 OPraHNYECKON KACIOTbI
(kap6oHOBOI), KOTOPAA MOXKET MPUBECTU K KOPPO-
311 METaJIIOB B cucTeMe. [103ToOMY OUeHb BaXKHO
OrpaHMYNTb KOHLEeHTpaumto Boabl B cucteme ¢ CO,
npwv NCMOSIb30BaHUM NONNONIGUPHBIX Macer.

2RCH; + 30, —» 2H,0, + 2RCOOH
(Macno + Knucnopopn — Bofa + KUCIoTa)

MAO macno Tak»e Ha3blBalOT CUHTETMYECKUM Mac-
nom. O6bluHo, MAO ouyeHb cTabunbHbl. OfHAKO,
npwv HANMNYKKN B CUCTEME JOCTAaTOYHOTO KONMYeCTBa
CBOOOAHOIO KMNCIOPOAa, HanpuMep, 13-3a Koppo-
31K B Tpy6ax, KNCNIOPOA BCTYMAET B peakLuio C
Macsiom ¢ 06pa3oBaHrieM KapOOHOBOW KNCIOTbI.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

10.9
YnaneHvie Bogbl

KoHTpornb 3a copepkaHnem Bojbl B CUCTEME OXJ1aX-
[leHVA ABNAETCA oUYeHb 3PpPeKTUBHbBIM CMOCOO60M
NPOGUNAKTVKI BbILLEYNOMSAHYTbIX XMMUYECKNX
peakumin.

[nAa ynaneHnsa Bofabl BO GpPeoHOBbIX CMCTEMaX UC-
nonb3yoTca GUILTPbI-OCYLINTENN, KaK NPaBuso,
C cepaeyHNKoOM 13 yeonuta. Lleonut nmeet oyeHb
MeJIKI1e Nopbl U JENCTBYET Kak MOMEKYAPHOe
cuTo (prc. 10.9.1)

MoneKysnbl BOfbl AOCTaTOYHO Maslbl, 4TOObI NPO-
XOAUTb Yepes cnTo, 1, byAyur oueHb NONAPHbLIMY,
apcopbupyloTca Ha moneKkynax Leonnta. Moneky-
nbl R134a cnuwKom BeNnKM, YToobl MPOHUKHYTb
yepes cuto. [pun 3ameHe cepaeyHnKa, Boga yaa-
NAETCA BMeCTe C HUM.

&

Bopa

o,

MOﬂeKyﬂbI XapareHTa n moJsieKynapHoe cuto

Pazmep MuKponop B yeonute

R134a

NH;

Puc. 10.9.1

1*10°mm [39 * 10° gronm]

1 ppm

Mpumep:

-40/-10°C - CO,

Cuctema C HaCoCHOW nogaven
XKNOKOro 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 BogopactsopumocTts CO,
B XuAKON dase

@ —40°C: 130 [ppm]

@ —-10°C: 405 [ppm]

MakcrmanbHas Bogopactsopumoctb CO,
B NapoBoii pase

@ —-40°C: 7 [ppm]

@ ~10°C: 33 [ppm]

RH =0.25%
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PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

10.9 X
YpaneHve Boapbl Mpumep:
n hil 20 ppm -40/-10°C - CO,
(npodosxxeHue) Cuncrema c HenocpeCTBEHHbIM
KUMNEHNEM X/aaareHTa
KoHueHTpauma Bogbl 20 [ppm]
RH > 100%
NH,
Komnpeccop Komnpeccop
| - |-
g L
NnHuA
BCacbIBaHUA
IR TennoobmeHHVK
(koHZeHcaTop)
JInHna
Wcnaputensb KMIKOCTH
20 ppm 1 ppm
MakcumanbHaa Bogopactsopumocts CO,
B XuAKon daze
@ —40°C: 130 [ppm]
@ —10°C: 405 [ppm]
MakcumanbHas BogopactsopumocTts CO,
B NapoBoii paze
@ —40°C: 7 [ppm]
RH = 66.7% RH = 4.9% @ T10°C: 33 [ppm]
Puc. 10.9.3
MpuHuMNuanbHaA cxema KackagHom cuctembl Ha CO, - NH;
BcacbiBatowuin
Tpy6onposos Komnpeccop CO,
cyxoro napa
OunbTp-
ocywunTenb PeCMBep CO2
Vicnapurens TennoobMeHHK
2
2
[
WHpankatop KnakocTHbIN
B/TAXKHOCTN pr60|‘IpOBOFl
OuAsTp-ocywHTens BapuaHTbl ycTaHOBKM GpUNbTPOB-OCyLIUTENEIA:
- Ha 06BOAHbIX JINHUAX;
— - Ha OCHOBHOM XWJKOCTHOM Tpy6onpoBoae.
VHaunkatop VLKOCTHbIV
B/IAXKHOCTN TPy60npoBoA
Puc. 10.9.4
Monekynbl CO, HenonApHbI, MOSTOMY NpoLecc UNTENBHO HUKE, YEM B XKIAKOW, TaK UTO Gosbliee
yAaneHna BoAbl OTINYAETCA OT NPUBEAEHHOIo KONMYeCTBO BOAbl MOXKET TPaHCNOPTMPOBATbLCA B
Bbiwe. Kak n monekynbl Bogbl, Monekynbl CO, fO-  NNMHUN XXNGKOCTU.
CTaTOYHO Maribl, YTOObI MPOXOAUTbL Yepes Mmorse-
KynapHoe cuto. OgHaKo, MoneKyJsibl BOAbl aAcop- Ha puc. 10.9.2 noka3aHo n3MeHeHne OTHOCUTENb-
6UPYIOTCA Ha MONEKYNAPHOM CUTE U CTPEMSATCA HOW BNIA’>KHOCTW B CUCTEME C HACOCHOW nogayven
BbITeCHUTb MosneKy bl CO, 3a cYeT pasHuULbl B MO-  XKMAKOro xnagareHta npu —40°C. U3 pucyHka Bug-
nApHocTU. PUABTPbI-OCYLINTENN C CEPAEYHMNKOM HO, YTO OTHOCUTEJSIbHAA BIAXXHOCTb B JIMHUN BO3-
13 LieonnTa He MoryT 6bITb MCMOMb30BaHbI B aM- BpaTa XnZKOCTN BbICOKA N 3aBUCUT OT KPaTHOCTM
MMAYHbIX CUCTEMAX, TaK KaK U BOAA, 1 aMMMaK LmpKynaunn. B cucteme ¢ HenocpeaCcTBEHHbIM
OuYeHb NonsipHbl. HecmMoTps Ha To, UTo GUNBTPbI- KMMeHneM XxnagareHTa OTHOCUTeNIbHasA BAAXKHOCTb
ocywuTenu B cuctemax ¢ CO, paboTaloT Haue, X  M3MEHAETCA MHaye, HO 1 B 3TOM cJlyyae KOHLeH-
3bPeKTNBHOCTb OBOMNBHO BbicOKa. CNOCOOHOCTL  TpauusA BOAbl MaKCMasbHa B IMHUM BCAcbiBaHWSA
yAep»KrBaTb BOAY NPUMEPHO TaKas e, Kak 1 B (pnc. 10.9.3).
cnctemax ¢ R134a.
[prHVMasn BO BHUMaHVe NpenmyLecTsa 3Toro
NPUHLMNA, UHAMKATOPbI BNAaXXHOCTU 1 GUABLTPbI-
Han6onee adpdeKTMBHO 06HapPYXMBaTb 1 yAanaTb oCywmTeNny 06bIYHO YCTaHABNMBAIOT B JIMHUN XNA-
BOZY B TEX MeCTax, FAe ee KOHLEHTPaLUusa BbICOKa.  KOCTV UM B 6GainacHOW NMMHUM XKUAKOCTYN 13 pe-
PactBopumocTb Boabl B napoBoit dpase CO, 3Ha- cuBepa (puc. 10.9.4 1 10.9.5).
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

lpumep 10.9.5:
Gunempel-ocywiumenu e cucme-
Max ¢ HacocHou nodayeti CO,

=== [Tap00O6PA3HDBIN XSTaJAreHT
BbICOKOIO AiaBieHNsA
Mupknin xnagareHT
BbICOKOTIO AlaBneHUs

= [TapOXUAKOCTHAA CMECH
MapoobpasHbiit xnagareHT
HW3KOro JaBfieHun
MKuakum xnagareHT
HW3KOro JaBieHnA

== Macno

@ 3anopHbI KnanaH
@) QunbTp-ocywnTenb
® CMOTpOBOE CTEKNO
@ 3anopHbIA KnanaH

=== [Jap00O6PaA3HbIN XSlaJareHT
BbICOKOIO AaBneHunsA
Munoknin xnapareHt
BbICOKOIO AaBNeHNA

= [JapOXKUOKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHna
Munpknn xnagareHt
HW3KOro JaBfieHna

=== Macno

® 3anopHbIi KnanaH
@) OunbTp-oCcywnTenb
® CMOTpOBOE CTEKNO
@ 3anopHbI KnanaH

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Qunempei-ocywiumesnu Ha XUOKOCMHOU JIUHUU Boixoa NH;
> —>
Komnpeccop
5
g
% Bxog NH;
(:ID +
E KoHnaeHcaTop
o
Pecusep
OTpenuTenb XUAKOCTU
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TeNbHbIN
A KnanaH
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX 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,

=== [Tap00O6PA3HbBIN XSTafareHT
BbICOKOIO AAaBNieHsA
Mupknin xnagareHT
BbICOKOIO 4aBNieHuns

mmmm []apOXMAKOCTHAA CMECh
Mapoobpa3Hbiil xnagareHT
HU3KOro JaBneHus

== Macno

® OunbTp-ocyWwnTenb
@) OunbTp-ocyWwnTenb
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.
CxeMmbl He JOMKHbI UCMOJIb30BaTLCA

B KauecTBe KOHCTPYKTOPCKOIA
[OKyMeHTaLnu.

Mpwu ycTaHoBKe GpUnbTpa-ocylunTens B cucteme ¢
CO, HeobXOAMMO YUNTbIBaTL CriefytoLlee:

m OTHOCMTeNbHasA BNAaXXHOCTb
OTHOCUTENbHASA BNAXXHOCTb [10/1KHA ObITh
BbICOKOW.

m [otepw paBneHuna
MoTepu faBneHnA Ha GunbTpe-ocylunTene
[OMKHbI 6bITb HEBENTMKN 1 HE AOSIXKHbI BIUATD
Ha NPOV3BOAUTENIBHOCTb CUCTEMBI.

m [IByx¢asHbili NOTOK
TeueHwne gByxdasHOro NoToka yepes
bunbTp-ocywnTens, BBMAY ero 0cobeHHOCTH
PacTBOPATb BOAY, AOXKHO OblTb NCKNIOYEHO
13-3a OMacHOCTW 3aMep3aHnsA BOAbI 1 GIOKK-
poBaHua GunbTpa.

OUNbTPLI-OCYLWINTENN C CUCTEMAX C HACOCHON Mo-
fauen CO, pekomeHyeTCA yCTaHaBAMBaTb B Nn-
HUAX XKUAKOCTY Nepep ncnaputenem. 3tm IMHUN
XapaKTepuU3yloTCA BbICOKOW OTHOCUTESTIbHOW BRax-
HOCTbIO, OTCYTCTBUEM ABYX($a3HOro NoToKa u He-
YyBCTBUTENIbHOCTbIO K Nepenaay AaBfieHna.

YcTaHOBKa GUNbTpa-oCyLWwmnTens B 4pyrux mectax

He peKOMeHyeTCA Mo CeayoLWmm NpUYHaM:

1. Ha yvacTke «<komnpeccop — KOHfeHcaTop —
paclvpuTenbHbI KnanaH» OTHOCMTeNbHasnA
BIaXXHOCTb XnajareHTa Hesenvka. B otgennre-
e XuakocTtn 6onee yem 90% Bofbl HAXOAUTCA
B >KMAKoN pase n3-3a 6onee HU3KOW pacTBOpPU-
MOCTV BoAbl B napax CO, N0 cpaBHEHWIO C XKua-
KOCTbt0. Heb6onbLLIOe KONMYeCTBO BOAbI YHOCHT-
ca c napamu CO, B KOHTYp Komnpeccopa. Ecnn
dunbTp-oCyLINTENb YCTAHOBUTD HA 3TOM y4acT-
Ke, OH GyZieT Manonpovi3BOANTENEH.

2. Ha nuHmn BcacbiBaHMA BNAXXHOTO Mapa CyLecT-
ByeT ONnacHOCTb 3aMep3aHuA BOAbl U3-3a HanNn-
unA AByx¢pas3HOro noToka.

3. Ha nuHum xnpKoctu nepen UMpKynALUMOHHbIM
HacoCOM NoTepu AaBIEHNA YBENNUMNBAOT PUCK
BO3HUKHOBEHA KaBUTaLUN.

Ecnn npovsBoanTenbHOCT OfHOTrO GUNbLTPa-o0Cy-
LINTeNA HeJOCTAaTOYHO, MOXXHO YCTaHOBUTb Ma-
pannenbHO HECKONbKO GUNLTPOB-OCYLLIMTENEN.

Bbixog NH;
> e
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g
E KonpeHcaTtop
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Y
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Danfoss @
Tapp_0120_02 @
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B cnctemax ¢ HenocpepcTBeHHbIM KuneHnem CO,
KOHLIEHTPaL A BOAbI BO BCEX TOUKAX CUCTEMDI
OAMHAKOBA, MO3TOMY OTHOCUTENbHAA BAXXHOCTb
paBHa pacTBOPMMOCTY BOAbI B XNlafareHTe.

HecmoTps Ha TO, YTO OTHOCKTENbHAA BNAaXXHOCTb
XnajareHTa Ha IMHUW XUAKOCTY nepes paclumpu-
TeJIbHbIM KlanaHOM CPaBHUTENbHO Mana u3-3a
BbICOKOW PacTBOPMMOCTM BOAbI P BbICOKOW
Temnepatype xugkoro CO,, BCe e peKkoMeHay-
eTcA ycTaHaBnMBaTb GUILTP-OCYLLNTESNb Ha 3TOM
y4yacTKe CMCTeMbI (Ta e camas Nno3unuus, 4Tto n B
cuctemax ¢ topcopepalymmuy xnagareHTamm).

3T0 peKoMeHAyeTCA fAenathb Mo CeayoLwym npu-

YyrHam:

1. JInHUM BCacbiBaHVA U HarHETaHWSA YyBCTBU-
TeNbHbI K MOTepaM AaBneHus. Kpome Toro, Ha
JIMHUW BCACbIBaHMWSA YBENMYMBAETCA OMACHOCTb
3amep3aHus Boabl. HecmMoTps Ha To, UTO OTHO-
CUTeNIbHAsA BIAXXHOCTb X/1afjareHTa Ha 3TUx
yyacTKax BeMVKa, yCTaHaBnnBaTb GpuIbTpbI-
OCYLUNTENN 3[1eCb HE PEKOMEHAYeTCS.

2. 13-3a Hanmuusa AByx$pa3HOro NoToKa He peKo-
MEHJYeTCA TakKe yCTaHaBMBaTb GUNLTPbI-
OCYLUMTENN 3a pacLUpUTESIbHbIM KilanaHom
Ha IMHUN XUAKOCTU.
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10.10

Bo3moXKHble NPUYMHDbI
nonagaHuvAa BoAbl B cuTemy
Ha CO2

B oTnnume ot HEKOTOPbIX aMMIMAYHbIX CUCTEM,
naBneHue B cuctemax ¢ CO, Bcerga Bbille aTMOC-
depHoro. Tem He MeHee, BOJa BCE eLle MOXET
NPOHNKHYTb B TaKne CUCTEMbI.

Bopga moxeT 3arpasHaATb cuctembl ¢ CO, NATbIO
Pa3NNYHbIMKN MeXaHU3MaMK:

1. Ouddysna
2. Mpw TexHNYeCcKoM 06CNYKUBAHNU 1 PEMOHTE

3. W3-3a HeMmonHOro ocyleHna Npu MoHTaxe /
BBO/E B 3KCMJyaTaLuio

4. 3arpasHeHHOe BOAOW Macsio, 3anpaBfieHHoe
B cUCTeMy

5. 3arpaAsHeHHbI Bogown CO,, 3anpaBneHHbIN
B cUCTeMy

Oqule,Ho, YTO BCe 3TN MeXaHU3Mbl criegyeT n3-
6eratb Unn MUHMK3NPOBATb.

C uenblo NPOUIICTPUPOBATL CLIeHapWA, Mpu
KOTOPOM BOJa MOXeET NonacTb B CUCTeMy, npes-
CTaBMM NoapAaYnKa, KoTopbin cuntaet, uto CO,
oueHb 6€30MaCHbIN XJTAAAreHT U OH MOXET pac-
CMaTpVBaTbCA, He csiefyAa 06bIYHbIM TPeboBaHNAM
6e30MacHOCTM AN aMMmnaka. OH MOXeT OTKPbITb
cucTemy ns npoBeAeHns pemMoHTa. Kak Tonbko
cuctema byaet OTKpbITa, B Hee NonageT BO3ayX 1
Bflara 13 Bo3flyxa CKOHAeHcupyeTca B Tpy6onpo-
Bofe. Ecnv noapaguvk oueHb TuaTesibHO He OT-
BaKyyMUPYeT CUCTEMY, TO B Hell MOXKET OCTaTbCA
HEeMHOro BOfAbI.

B npyrom cueHapuun noapAAUMK 3abbiBaeT, 4To
nonunonadupHoe macno (MO3), ncnonbsymoe B
CUCTEME, MeeT BbICOKOe CPOLCTBO K BOAE, U OC-
TaBNAET KOHTeHep OTKPbITbIM. [ocne 3anpaBKu
Macna B CCTeMy, NOTMOLLEHHas UM BOAa 13 BO3-
JyXa MOXeT NOCY>KUTb UCTOYHNKOM NpobGiem.
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10.11
PaznuyHble 0cO6EHHOCTIN
cuctem oxnaxkpaeHus Ha CO,

Masosvle nepexodsbl npu pacliu-
peHuu CO,
lMpedoxpaHumesnsHele KnandaHel

lMpedoxpaHumerbHbie KanaHsl

TponHasa Touka CO, pacnonoxeHa oYeHb BbICOKO,
YTO NPV OMNpPEefENeHHbIX YCJTIOBUAX MOXET BbI3BaTb
ob6pasoBaHue TBepgoro CO,. Ha puc. 10.11.1 no-
Ka3aHbl NPOLeCChbl pacLUpeHus, NPOUCXOoAALLMe B
NnpefoXpPaHUTENbHBIX KanaHax U HaurHatoLwmecs
npwv Tpex pasnnyHbix ycnosusax. Ecnu nasnexve

HaCTPOVIKM NPeAOXPaHUTENIbHOTO KNanaHa B na-
poBoli dpaze coctaBnseT 35 6ap unn meHee (Npa-
BadA JINHKA), B Pa3rpy304HO NMHNUM AaBrieHre
NpOWAET TPOIHYIO TOUKY Npwu 5.2 6ap. Hxe Tpoin-
Holi Toukn CO, 6yaeT TonbKo B NapoobpasHOM
COCTOAHMMN.

AaBneHune
psi  bar A +31°C [87.9°F]
1450100 TpaHckpuTUYyecKas 3oHa
L. @A) --drcicburatotntatatadmtntadadunadadadnannns I'Iap
Xuagkoctb 50 6ap
Map
Kunpgkoctb 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 TPOWHOW TOUKe
Map
—78.4°C [-109.1°F
14.5 1 L ] >
Puc. 10.11.1 SuTanbnuA (fix)

Ecnu paBneHune HacTpoKn NpefoxXpaHUTENIbHOTO
KnanaHa B napoBoii da3e cocTasnset 50 6ap (cpen-
HAA NMHWA), B Pa3rpy304HON IMHUN JaBlieHne
npongeT TPonHyto Touky 1 3% CO, nepergeT B
TBephoe coctosaHme. B xyawem cnyyae (Hanpumep,
pa3rpy3oyHas IMHKSA MMeeT MHOTo 13rnboB), TBep-
Apbii CO, MoxeT 610KMpoBaTh 3Ty NMHMI0. Hanbonee
3¢ PeKTMBHBIM peLueHnem 3Tol Npobnembl Obino
6bl YCTaHOBWTb NPefoXPaHNTESbHbIN KanaH,
cHbpacbiBaoWnii faBneHe HenoCcpeACTBEHHO B
atmocdepy. B Takoe cnyuae, ¢pa3oBbiii nepexoq
NPOVICXOAUT He B KJarnaHe, a cpasy nocse Hero —
B aTMocdepe.

Ecnn npegoxpaHnTenbHbIN 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 1 NP JanbHENLIEN pa3rpys-
Ke BENK PUCK BNIOKUPOBKI Pa3rpy304HON IMHWN.
Taknm 06pa3om, ANA HaAEXKHOWN 3aLUTbl TMHWIA
XKMAKOCTU OT 06pa3oBaHuA Cyxoro NibAa, Heobxo-
VMO NoAKNoYaTh NpefoXpaHnTeNbHble KnamnaHbl
npwv AaBneHnn Bbllle, YeM JaBfieHre TPOHON
Toukm (5,2 6ap).
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3anpaska CO,

Oyucmka punempos

Kuokocms 8 omceyeHHOM

obwveme

Ymeuku 8 KackaoHwix

cucmemax CO, - NH;

BaxkHO HauvHaTb 3anpasky CO, B napoBoii dase
1 NPOAOSKATb, MOKa AaBNEeHNe He AOCTUTHeT
5.2 6ap. Mo3TOMy HaCTOATENIbHO peKoMeHAyeTCA
nponucaTtb NopafgokK 3anpaeku cuctembl ¢ CO,.
Mpu 3anpaBKe CMCTEMbI OXNaXAeHNA clefyeT
MMeTb BBUAY, YTO MOKa AaBNeHne He JOCTUMHET
AaBnieHuna TporiHol Touku, CO, BHYTPY CUCTEMBDI

MOXET CyLLeCTBOBATb TOJIbKO B BUZE TBEPAOTrO
BeLlecTBa U napa. Kpome Toro, noka gaBneHve
HeloCTaTOYHO MOBbILWEHO, cucTema byaeTt MmeTb
OueHb HM3KMe TemnepaTtypbl. Hanpumep, npu gas-
neHun 1 6ap, Temnepatypa cybnMmaumm cocrta-
BUT-78.4 °C.

Te e 06CcTOATENbCTBA HEOOXOANMO NPUHUMATD
BO BHVIMaHMe Npuvi 04MCTKe GpUIbTPOB Ha NVHNUN
xupkoctu. HecmoTps Ha To, uto CO, ABnsetca
HETOKCMYHbBIM X/1afjareHTOM, ero Heslb3s NPoCTo
CNUTb 3a Npeaenbl cucTembl. Mpu KOHTaKTe Xung-
koro CO, c aTmocdepoit xnaKas ¢pasa YacTMyHo
nepeviaeT B TBepAyto, a TeMrnepaTypa 3HaunTenb-
HO ynageT, Kak B NpVBEAEHHOM BblLLE NprMepe.

Takoe BHe3arnHoe nageHune Temnepatypbl BbI30BET
TeMMepaTypHbIii LIOK MaTepraioB KOMMNOHEHTOB
CUCTEMbI U MOXKET MPUBECTMN K UX MEXaHUYECKUM
noBpexaeHusaM. ITo ByaeT paccMaTpMBaTbCA Kak
HapyLLeHre yCIoBUIA SKCMyaTaLmuu, Tak Kak 3To
o6opynoBaHue 06bIYHO He NpefHa3HAYEHO AN
TaKUX HU3KMX TeMMepaTyp.

KungkocTtb B oTce4UeHHOM 06 beme ABRAETCA Mo-
TeHUManbHoW yrpo3oi 6e30nacHOCTM XONoausb-
HOI CCTEMbI, KOTOPYIO BCerga cnepyet nsberatb.
[Ina cuctem c CO, 3Ta yrpo3sa elue 60sblie, Yem
ANA cuctem ¢ ammmnakom mnu R134a. Mpaduk Ha
puc. 10.11.2 nokasbiBaeT OTHOCKUTENbHOE N3MEHe-

Hrie o6beMa XMAKOCTW AJiA TPeX XafjareHToB.
Kak BugHo 13 rpaduka, xuakuin CO, pacumpseTcs
ropasgo 6onblie, yem ammurak u R134a, ocobeHHO
Korga Temnepatypa npubnmnxaercs K ero Kputu-
YecKon TouKe.

OTHOCUTENbHDbIN 06 beM XKUAKOCTN
UcxopHble gaHHble: -40[° C] / [° F]

co,

100%

90%

80%

70%
60%

50%

40%

M3meHeHne obbema [%]

e

30%
/ R134a

200/0 /4
10%

. ——RIN7

0% «_;/

Puc.10.11.2

-40 -20 0 20 40 [°C]
-40 -4 32 68 104 [°F]
Temnepatypa

Hanbonee KputnyHas yTeuka B KackaHOM cuc-
Teme CO,- NH; umeeT mecTto B Ten1000MeHHMKax
mexxay CO, n NHs. laBneHune CO, 6ynert Bbilue, Yem
JaBneHue NHs, Tak uTo yTeuka GygeT npoucxoamt
B aMMUWaYHYI0 CUCTEMY, UTO NPUBEAET K ee 3arpas-
HEHWIO.

CO,+ 2NH;
CO, ammmak

— H.NCOONH,
Kap6aMmnHaT aMMOHWA

Mpw koHTakTe CO, n NH; MrHoBeHHO 0bpa3yeTca
TBEpAOe BeLecTBo KapbaMmHaT ammoHus, obna-
Jatolee KOPPO3NOHHbIMMK CBOCTBaMM (cMm. [5]).
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Cosmecmumocmsb ¢
mamepuanamu

3aknoueHue

Cnucok numepamypebi

B otnnune ot NHs, CO, coBMeCTUM NpakTnyecKkm
CO BCEMY PacnpOCTpaHeHHbIMM MeTannamu. C Tou-
KW 3peHMA COBMECTMMOCTM OH TaK Xe He nmeeT
OrpaHMYeHUA MPU UCNONb30BaHNM Meu U TaTYHU.
Bonpoc comectumoctn CO, ¢ nonumepamm ro-
pasfo cioxHee. XMMUYeckre peakumm ¢ nonmme-
pamu He siBRAOTCA Npobnemolii, Tak Kak CO, oueHb
NHepTHOE U cTabunbHoe BelecTBo. OCHOBHOM
npobnemorn ABnATCA GUMKO-XxuMmyekme spdek-
Tbl, TaKM€e KakK NPOHMLLAeMOCTb, pa3byxaHue, 06-
pa3oBaHue NoNoCTeN Y BHYTPEHHUX TPELWMH. DTN
3dPeKTbl CBA3AHbI C PaCTBOPUMOCTbIO 1 AN Y-
3uenn CO, B maTepuane.

Komnaxueii laHpocc 6bin NnpoBefieH pag TecTos,
rapaHTUpPYOLMX, YTO KOMMNOHEHTbI, NpeAHa3Ha-
YeHHble gna ncnonbsosaHma ¢ CO,, MoOryT Bblgep-
aTb ero BO3feNCTBue BO BCEX OTHOLLIEHUAX.

371K TecTbl Nokaszanu, uto CO, oTnnyaeTca ot apy-
rUX XJ1afareHToB 1 AnA paboTbl C HAM HEKOTOPble
npoayKTbl Heobxoanmo moanLndurposaTb. Heob-
XOAMMO YyYnTbIBaTb, YTO B HEKOTOPbIX NONMMEpPax
MOET pacTBOpPATbCA 6onblioe konnyectso CO,.
HekoTopble 4acTo NCNosb3yeMbiMy NOANMEPDI He
coBmecTuMbl ¢ CO,, a ocTanbHble TPebytoT pasnny-
HbIX CNOCO60B dUKcaLuK, HaNPUMep YNIOTHUTENb-
Hble MaTepuansbl. [1py BbICOKOW Temnepatype u
ZaBneHun, 6nM3Komy K KpUTuieckomy, Bo3aen-
CTBMe Ha Nonnmepbl ropasfo cunbHee. OgHaKo
3TV YC/I0BYA HE UMEIOT 3HaUeHUA A1A MPOMbILL-
JIEHHOTO XONOAMIIbHOrO 060PYAOBaHNA, TaK Kak
JaBneHune 1 Temnepatypa B 3TUX CUCTEMAX HUXKe
KPUTUYECKMX.

CO, nmeeT xopoLume CBOMNCTBA, B YaCTHOCTM Npwn
HM3KUX TeMmepaTypax, HO OH He MOXET CIY>KUTb
3ameHol ammuaky. Hambonee pacnpocTpaHeHHbl-
MW MPOMbILLIEHHBIMU XONOAUIbHBIMU CUCTEMAMU
¢ CO, aABnAtoTCA rMbprAHbIE CUCTEMbBI C aMMUAKOM
Ha CTOpOHe BbICOKOW TemrnepaTypbl.

Bo mHorux otHoweHuax CO, ABNAETCA OYeHb NPOC-
TbIM XJ1ajare€HTOM, HO Ba>KHO MOHMMATb, YTO MO
CpaBHEHWIO C APYTMMM XlafareHTaMmn oH nMeeT
pAA yHVKanbHbIX 0cobeHHOCTeN. 3HasA pa3nnyums,
U NPVIHUMAsA UX BO BHUMAHME MPU NPOeKTUPOBa-
HWW, MOHTa>Ke, MyCKO-HanagKe v 3KCcnayatauuu,
MO>KHO 136exaTb npobnem.

KoMMoHeHTbI AAA MPOMbILLIEHHBIX CUCTEM OXJ1aX-
aeHua Ha CO, c paBneHnem npumepHo Ao 40 6ap
MMEIOT XOPOoLLYIo JOCTYMHOCTb. HekoTopble npo-
n3BoauTenn o6opynoBaHUA ANA TPALVNLNOHHbIX
XnafiareHTOB MOTYT TakKe MOoCTaBUTb HeKoTopble
KOMMOHeHTbI Ana cuctem ¢ CO,. [locTynHOCTb KOM-
MOHEHTOB BbICOKOIO AaBMIeHWA 4717 MPOMbILUNEH-
HbIX cncTem oxnaxaeHus ¢ CO, orpaHuyeHa n 3To
ABNIAETCA KPUTUYECKUN BAXKHBIM GpAKTOPOM, BNUS-
oMM Ha Temnbl pocTa ncnosnb3oBaHua 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]1 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.

114

DKRCI.PA.000.C6.50 /520H7708

© Danfoss A/S (RC-MDP/MWA), 2014-10



PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

11.

HacocHasa nogaua CO, B
NMPOMbILLIEHHbIX CMCTEeMaX
oxnakaeHus

Obuwee onucaHue cucmem

Omnuyue om Knaccuyeckux
cucmem Ha NH; c smopuyHsim
pAccosbHbIM KOHMYpPOM

KoHpeHcaTop-|
vcnaputens
NH,/CO,

B8, ., |
6 7 8
/ Pecusep CO, \

0

P, 2

. 3

3

o 1 | ' A

P, / 5

Ps s Jjo 6 7

P ‘
/ \
hﬂ h'\ hZ h3&4 hS hG h7

Puc. 11.7 - Obwasa cxema cucmemol ¢ HacocHoU nooayeti CO,.

B Tmnnunyo cxemy HM3KO/cpegHeTeMnepaTypHou
NH,/CO, cuctembl (puc. 11.1) Bxoaat

B CTaHAapTHaA aMMUayHas XonogunbHasA cnucTema
C KaCKafHbIM TENOOOMEHHMKOM B KauecTse
ncnapuTens

m CO, B KayecTBe neTyyen *NAKoCTN B Ucnapu-
Tensix (3aTonneHHasa cuctema (1-6))

CO, umpKynunpyeT nog AenCTBUEM CUIIbI TAXKECTU
B KaCKaJIHOM TeMIooOMeHHUKe, KOTOopbI noaaep-
nsaet Temnepatypy CO, B pecuBepe.

la3006pa3Hbiii CO, (7) nocTynaer B KacKafHbIN
TENNOOOMEHHUK, FAe OH OX/aXKafaeTca aMMUAKOM,
KOHOEHCUPYETCA 1 B BUAE XKUOKOCTM CTEKaeT 06-
paTHo B pecuep CO; (8). C aMMMUaYHON CTOPOHBI
perynmpoBaHue Xo0AUIbHOIO LiMKna MOXET
OCYLLeCTBAATLCA C MOMOLLbIO MOMIaBKOBOrO Kna-
naHa Bblcokoro gasneHua (HFI) unn Henocpegn-
CTBEHHbIM PacLIVPeHEM B NCapuTenb (Hanpu-
Mep, C MOMOLLbIO 3/IEKTPOHHOIO paclUnpUTenb-
Horo knanaHa ICM n KackagHOro KoHTponnepa
EKC 313).

SphekmusHOoCMb cucmemsl

SHepronoTpebneHne XNAKOCTHbIX crctem NHs/CO,
3HAUNTESIbHO HIXKE MO CPABHEHMIO C TPAAULINOH-
HbIMy cuctemamm ¢ NH; 1 pacconamum Ha BogHoOM
ocHoBe. COP cucTembl BblLLe 3a CYET CreaytoLero:

m TemMnepamypa KuneHus u 3(p¢hekmusHOCMb
niIacmuH4Yamoz2o menaoobMeHHUKA
Kak npasusio, Temnepatypa kunenna NH; B
TaKoW ccTeMe Ha HeCKOMbKO rpajlycoB BbiLLe,
Tak kak CO, umeet nyuwnii KospPuumeHT Ten-
nornepegayun B BO3AyxX00X1aAnTeNaxX 1 MiacTuH-
YaTbiX TENNOOOMEHHMKaX, YTO NPUBOAMT K 60-
nee HWU3KOIN Pa3HOCTM TemnepaTyp B TeMnI006-
MEHHMKaX. ITO HaNPAMYIO CHIXaeT SHepromnoT-

pebneHne amMraYHbIX KOMMPECCOPOB.
HekoTtopble faHHble nokasbiBatoT, uto COP
NH,/CO, cuctem 6n130K K NoKasaTensam am-
MUAYHbIX CUCTEM.

m MowHocme Hacoca
[na obecneueHnsa unpkynaumm CO, B BO3ayxo-
oxnaguTensax HeobXoaMM HaCcoC 3HAUUTENbHO
MEeHbLLEN MOWHOCTY 13-3a HEOBXOAMMOCTH
npokKauneaTb MmeHblee Konnyectso CO,, 1 Tak-
e bnarofaps ero H3KoW NIOTHOCTY. KpaTHOCTb
uupkynayum gna CO, OTHOCUTENbHO HeBeNrKa
(06bluHO Mexay 1,1 1 2), UTo TakKe fenaeT BO3-
MO>KHbIM MCMNOJIb30BaHMe MEHbLLIEro Hacoca.

Pasmepel mpy6onpo8o008 u KOMNOHEHMO8

8 3amonJieHHoU cucmeme:

B cBA3M € BbICOKOW yAenbHOM TENNOEMKOCTbIO U
HU3KoW NnoTHocTbio CO, MOryT BbITb UCMOSIb30-
BaHbl TPy60MpoBO/bl 1 KOMMNOHEHTbI MEHbLLEFO
pa3mepa, No CpaBHEHNIO C TPAANLIMIOHHOW pac-

CONbHOW CUCTEMOW.

MeHbLunin 06bem umpkynupytoLero CO, o3Haua-
€T, YTO MOTYT ObITb MCMOMb30BaHbI MEHbLLUME HACO-
Cbl, YTO AAET MeHblUee NoTpebneHne SNeKTPosHep-
rmw.

Tpy6bl MeHbLLErO AUAMETPa UMEKT MEHbLLYO
nowWaab NOBEPXHOCTY, @ CJIEA0BATENIbHO I MEHb-
Ve NOTepy TEMa No CPaBHeHKo ¢ 6OMbLIMMM
Tpy6amu ana paccona/rnukons.

ObpamHbie/nodsodawue mpy6onposoosbl
CpedHememnepamypHas cucmema:

DN 65

DN 125
Hu3KomeMnepamypHaﬂ cucmema:

DN 65

DN 150

t

Tpy6onpoeodei 0n1s paccona,
CMarnbHble uu NIacmuKossie

Tpy6onposodsl 011 CO,,
MeOHble Uu CmasbHole

Puc. 11.2 - CpagHeHue duamempog mpy6onposodos
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

Omuuyue om Knaccu4yeckux
cucmem Ha NH; c smopuydHbim
pAccosibHbIM KOHMYpPOM

Onmumu3ayus ucnonbL308aHUA SHepauu
Ewle 60nbluero CHUXeHna NoTpebneHns SNeKTpo-
sHeprum ana cuctem Ha NH;-CO, MOXHO JOCTMYb

npeobpasoBatenem Trna AKD 102, a faBneHne
KOHAEeHCcaUMmn perynnpyeTcs B 3aBUCMMOCTY OT
TemnepaTypbl OKpyaloLein cpepbl.

(npodonxeHue) 3a CYET NPUMEHEHWA VHTENNEKTYaNIbHbIX anropuT-  [11A 3TOro MOXHO 1CMOJSIb30BaTb KOMMIEKCHbIN
MOB yrpaBJieHus. [leicTBeHHbIM criocobom yBenu-  KoHTposnep AK-PC 730/840 komnaHun [laHdpocc.
YyeHuA 3GPeKTUBHOCTY (XONOLMIIbHOTO KO3hdULN-
€HTa) CMCTEMbI ABNAETCA YMEHbLUEHWE CTEMNeHM PerynupoBaHue AaBeHuA BCackiBaHuA B Kackaf-
MOBbIWEHVA faBneHs 8 komnpeccope NHs. HbIX cuctemax Ha CO, oTIMyaeTcAa OT TakoBOro B
Hike yKasaHbi 4Ba Cocoa peweHia 3ToM 3aaaun: PacconbHbIX/3TUNEHIIMKONEBbIX CUCTEMAX.
Ha puc. 11.3 nokasaHa cxema perynnpoBaHms

m [loapepaHne MUHNMaNbHO BO3MOXHOTO PA-  h6y1380AMTENbHOCTY KaCKaAHbIX KOMMPECCOPOB

6ouero AaBneHVA B KOHAGHCATOpe. (cuctema Ha NHs) no aasneHuio B pecnsepe CO,.
m [loggepxaHue MakcMMaabHO BO3MOMXHOIO Mpn ymeHbleHnn fasneHus B pecnsepe CO, uncno

[aBNeHUn KUMNeHus. 060pOTOB KacKafHbIX KOMIMPECCOPOB TaKXe
PerynvnpoBaHuve paboTbl KOHAEHCATOPa aHaNorMy-  YMeHblUuaeTca ana nogaepxaHus aasneHusa CO,.
HO MCMONb3yeMOMY B TPAANLMOHHbIX cucTemax, rae  [laHHaa GyHKUMA peanmsyeTca npy NOMOLLM KOM-
paboTa BEHTUNIATOPOB PerynmpyeTcs YacTOTHbIM nnekcHoro koHTponnepa 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
7]

0000
0000
e — — — — — — -] 0000

XONoAunnbHbIX Kamep

B xonogunbHbie ‘ ’

Danfoss
Tapp_0169_02
10-2012 Kamepbl

0,
DCR

LnpKynALMOHHbIN
Hacoc

He Bce KnanaHbl MOKa3aHbl Ha CXemax.
CxeMbl He JOMKHbl NCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM
OKyMeHTaLumn.

Puc. 11.3 - KomnnekcHoe pe2ynuposaHue pabomel cucmem ¢ HacocHoli nodayeti CO,
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

Pe2ynuposaxue yacmomel epa-
weHus 8410 YUPKYIAYUOHHbIX
Hacocos CO,

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOJIb30BaTbCA

B KaueCcTBe KOHCTPYKTOPCKOM
[OKyMeHTaLmu.

B nuHmio
BCaCbIBaHNA
Kommnpeccopa

SVA SVA

OTaennTenb XNJKOCTH

n3
AKS 4100/ ncnapuTenen
4100U SVA
A pecnBepa

SVA
REG % =i [l
SVA é
FIA SVA
AKD

[}

RT 260A

CVP(XP) ll@lllll—
SCA
Danfoss

Tapp_0170_02
10-2012

OH T

LlVIpKyﬂFILWIC)HHbI(—'_I HacocCbl

RT 260A
R CVP(XP)
T SCA
K
ncnaputTenam

Puc. 11.4 - HacoHele cmaryuu CO, c yacmomHsim npeobpasogamesnem AKD u Heobxo0uMbiMu KIanaHamu u

cpedcmeamu pezysiuposaHus

MmeeTcsa aBa cnocoba perynnupoBaHus 4acToTbl
BpallieHns Bana HacocoB xugkoro CO,: npocToe
[BYXNO3MLMOHHOE CTyrneHYaToe perynnpoBaHme
1 perynupoBaHue npv NOMOLLY YaCTOTHOrO npe-
obpasoBaTtens (tTuna AKD).

MpeobpasoBaTeny YacToTbl NPUOGPETAIOT BCE
60nblUyI0 NONYNAPHOCTb MO ABYM NPUYMHAM:
SHeprocbepexeHue 1 nyyllee pacnpegeneHne
XKNAKOCTU B 3MeeBMKax ncnaputens.

JHepaocbepexeHue

Kak npaBuno, perynnposaHue paboTbl HACOCOB
CO, ocyLecTBNAETCA B peXMME NOCTOAHHOIO
nepenaga faBneHys. B HopManbHbIX yCNoBrsX
3KCNyaTaLumm sHepronoTpebneHme HacoCoB
TaKoe e WS HECKOJTbKO BbiLLe MO CPaBHEHNIO C
SHepronoTpebneHnem HaCcoCoB C PUKCUPOBAHHOM
cKopocTbio. [pun paboTe B yCIOBUAX YaCTUYHOIA
HarpysKu 3HepronoTpebneHre Hacoca ¢ GUKCMpo-
BaHHOW CKOPOCTbIO OCTAETCA HAa TOM e YPOBHE
BBUZY YBENMYEHNA Nepenaja AaBeHUs.

Mpu ncnonb3oBaHUK NpeobpasoBaTens YacToTbl
Hacocbl xuakoro CO, 6yayT paboTaTb Ha MEHbLUNX
060poTax 1 NOTPEBNATL MEHbLLE 3/IEKTPOSHEPT N,

DKOHOMMUSA 3M1eKTPO3Heprun byaeT 3aBnceTb OT
BpemMeHV paboTbl 1 GaKTUUYECKMX YCIOBUI SKCMY-
aTtauuun. OgHaKo, oHa MoXeT gocturatb 50% no

CPaBHEHMIO C HACOCAMV C ABYXMO3ULNOHHbBIM
perynvmpoBaHnem, paboTaloLWnMm B yCITOBUSAX
MaKCVMasbHOW YacTOTbl BPaLLEeHWs Baa.

Yny4yweHue pacnpedesneHus Xuokocmu 8 ucnapumesnsx
3anorom s¢peKTUBHOM PaboTbl ncnapuTenein/
BO3JyXoOX/1iagmTenen sBseTcsa Haaexallee
pacnpefeneHmne XLKoro xiagareHTa B CUCTEME.

Ycnosuem Xopouwero pacnpeneneHna Xngkoro
XnagareHTta ABNAETCA Hann4vmne CTabunbHOro ne-
nenaja AaBJIeHUA B UCNapuUTenax.

Hacocbl, ynpaBnsemble 4acToTHbIMK Npeobpaso-
BaTenAMU, 06ecrneynBatoT NoAepKaH1e nepenasa
[aBNeHNs Ha CTabIbHOM YPOBHE BO BCEX PEXU-
Max Harpy3ku. [pn HU3KOM Harpy3Ke sHepronoT-
pebneHune TakxKe 6yAeT HU3KKM, @ MPU BbICOKON
Harpy3ke 6ygeT obecrneyeH JOCTAaTOYHbIN PACXOA
CO..

Tunosasa cxema ynpaeneHua Hacocamm CO, oT npe-
obpazoBatens yactoTbl (Tvna AKD 102) npeacTtas-
neHa Ha puc. 11.4. Ewe ogH1UM npenmyLecTBom
JaHHOro cnocoba ABNAETCA OTCYTCTBUE HEOOXO-
AVMOCTM B UCMONb30BaHMN APOCCeNe orpaHu-
YeHNA MaKCMMasibHOro pacxoja.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

Ommatika cucmem ¢ HacocHou
noaoayeli CO,

VMIMeeTcst HECKONbKO CNOCO60B OTTAMKM CUCTEM C
HacocoHou nopaven CO,

B DneKTpuyeckas oTTalKa. 3TO CaMblil NPOCTON

1 CaMblli SHEProemKuin cnocob oTTanku. B oT-
[EeNbHbIX CNyYanx JOMOMHUTENbHbIN Pacxop
3M1eKTPO3HEPrnM Ha OTTaKy MOXET ObITb
BeCbMa CYLLECTBEHHbIM.

m OrtTaiika ropAaumm razom. OTTalika ropAaunm

razom cuctem Ha CO, ncnonb3yeTca Npu Hanu-
4nK B cUCTEME KOMMNpeccopa AnAa obecrneyeHmns
npoLecca oTTalKkm. ITOT KOMNPECCOpP UCMONb-

3yeTcA TONbKO AJA OTTalKW. [JaHHbIN MeToq,

aBnseTca 6onee SKOHOMUYHBIM MO CpaBHeHUIO

C 2/1IeKTPUYECKOM OTTaNKOMN.

Mpouecc oTTarikm aHanornyeH oTTamke Tpaguum-

OHHOW cucTembl oxnakaeHuna Ha NHs.

m OrTaiika pacconom. B cuctemax c pacconbHbiM

OXJTaXKAE€HMEM MOXKHO UCMOSIb30BaTb TEMo,
Bblaensaemoe B KackagHom cucteme, ans
oTTarku ncnaputenein CO,. 3TOT MmeToa nNpea-
CTaBnseT 0CobbI NHTEPEC MPY UCMOMb30Ba-
HUW B CCTEME aMMMAYHOrO KOHAeHcaTopa C
BOASAHbIM OXAXKAEHVEM.

OrTalika opolweHnem Boaoi. B page cnyyaes
(ocobeHHO B Kamepax C M0COBON TemrnepaTy-
poM) ncnapuTenu MOXXHO OTTauBaTb OpoLLe-
HUeMm BOON.

KoHTponnep

K otgenutenio SVA
KNAKOCTU

[nAa paHHoro
npruMeHeHna
pekomeHayeTcA
1Cnonb3oBaTh
TonbKo ICS 25-5,
ICS 25-10m

ICS 25-15

W3 otgenutens
KMAKOCTN

/13 komnpeccopa
OTTalKkn

I ————a— AKS 21

—>

Danfoss
Tapp_0171_02
10-2012

Wcnaputens

Puc. 11.5 - Ommatika 2opa4yum 2azom cucmemel Ha CO,

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMbl He AOMKHbI UCMOMb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOM
[IOKyMeHTaLun.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

Ommatika cucmem ¢ HacocHou
noadadyeti CO, (npodosmkeHue)

<

B otpenutens
XKnAKOCTN

W3 otpenutens
KNJKOCTN

Danfoss
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10-2012
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Puc. 11.6 - Inekmpuyeckas usau paccosbHas ommadika cucmemol Ha CO,

PezynuposaHue pabomel
uchapumerneli cucmem ¢
HacocHol nooayeli CO,

He BCe KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOMIXKHbl NCNONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKOA
[OKyMeHTaumu.

TpaArLMOHHbIEe MPOMBbILLNIEHHbIE CUCTEMbI OXJ1aX-
NeHUs ABNSTCA 3aTON/IeHHbIMK (C HACOCHO No-
Jayvert) cnctemamm HeNMoCcpeaCcTBEHHOIO OXJ1aK-
JeHus. B Taknx cuctemax B CNapuTenu nogaeTcs
6onblle XNAKOCTW, YeM HEOOXOAMMO AN NOSHO-
ro ncnapeHusa xnagareHta. Konmuectso XXnaKkoro
XJNlafareHTa, NoaBaeMoro B MCMapuTenu, onpe-
[enneTcsa NOHATUEM KPaTHOCTU LMPKYNALWN.

Mpwu KpaTHOCTY UMpKynAummM 1 B oxnaguTesb
NoAaeTCsA POBHO CTOJIbKO X/1aflareHTa, CKOIbKO
Heobxoaumo Ansa obecrneyeHns ero NoIHOro
ncnapeHus. Ecnu BnpbickrBaeTcs BaBoe Gonblue
XnafjareHTa, KpaTHOCTb LIMPKYALMM COCTaBnAeT
2 (cm. Tabnuy HUKe).

KpaTHocTb umpKynaunm MaccoBbliii pacxop
n npousBefeHHOro napa

MaccoBbliii pacxop MaccoBbliit pacxop
nogaBaemoil XXUAKoCTN OTBOAVMOWM XNAKOCTY

1 X

X 0

MpenmyLecTBOM 136bITOYHON MOAAUN XKUFKOTO
XnapareHTa ABnAeTCA 6onee BbICOKasA NPOM3BO-
AUTENIbHOCTb MCnapuTens BciencTaue 6onee 3¢-
$eKTVBHOrO NCMONb30BaHNKA €ro MOBEPXHOCTN U
6onee 3¢ppeKTUBHOrO Ten00O6MeHa 3a cueT yBe-
nuueHus KoadpdurumeHTa Tenonepeaaun. Kpome
TOrO, pPerynnpoBaHue 3aToMeHHbIX CUCTEM He-
NoCpefCTBEHHOMO OXJTaXKAEeHWA He NpeacTaBnsaeT
0CO6bIX CTIOXKHOCTEN.

BripbicKnBaemas XmaKoCcTb HEOOXOAUMON TemMe-
paTypbl MOAAETCA HACOCOM W3 OTAENUTENA XKNT-
KOCTV B MCNapuTenu.

BripbICK XMAKOCTY OCyLIeCTBAAETCA MO Mepe He-
06XOAMMOCTY 3NEKTPOMArHUTHBIM KJlanaHoM,
yCTaHOB/IeHHbIM Nepep ncnaputenem. Kak npa-
BWJIO, 3@ 3NIEKTPOMArH1THbIM KianaHom npeay-
CMaTpUBaeTCA PYUYHON perynnpyowmin KnanaH
[N1A1 HACTPOWIKM HEOOXOAVMOW KPATHOCTY LIMPKY-
nAUMM 1 obecneyeHna MapPaBINYeCcKoro paBHo-
BECUA B CUCTEME.
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Dacifold

PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

Pe2ynuposa+ue pabomel
ucnapumerneti cucmem ¢
HacocHol nodayeli CO,
(npodosnxeHue)

[na perynypoBaHusa TemnepaTypbl B UCMapUTENsX
MO>HO 1CMONb30BaThb CIeAyoLLMe YCTPONCTBA:

B perynvpyoLwmin KnanaH ana ynpaeneHusa
nogaven XnaKoCTu + ABYXMO3NLMOHHbIN
CONEHOWUHBIN KNanaH Ansa perynmpoBaHua
Temnepatypbl

B perynvpylowWwuin KnanaH Ana ynpasnieHns
nopaayen XMAKOCTU + CONEHOVAHDIN KnanaH ¢
LUMPOTHO-MMMY/IbCHOM MOAYNALMeEN OnA pery-
NMPOBaHNA TeMnepaTypbl

m KnanaHbl Tvna AKV, obecneunBatolme Kak
perynupoBaHue pacnpefeneHmsa *KUaKoctu
(M3MeHeHVeM NPOXOAHOrO ceyeHna gpoccens),
Tak 1 LUWMM-perynuposaHue Temnepatypbil.

W3 otgenutens
XKOUKOCTH

Puc.11.7

Danfoss
Tapp_0173_02
10-2012

B otnenutens
SVA XKNAKOCTN

Wcnaputenb

Knanatvl 0715 enpsicka
XXUOKOoCMu 8 cucmemax ¢
HacocHoli nooayeli CO,

He Bce KnanaHbl NOKa3aHbl Ha CXemax.

CxeMmbl He JOMKHbI UCMOJIb30BaTbCA
B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

B TpaguumoHHoM 3aToNNEHHOM CucTemMe Henocpes-
CTBEHHOTO OXJTaXKAEHUA BAPbICK XKMAKOCTUN pery-
nupyeTca pene TeMnepaTypbl, KOTOpoe HenpepbiB-
HO KOHTPONMpYeT TemnepaTypy Bo3ayxa.

DNeKTPOMarHMUTHbIN KNnanaH OTKPbIBAeTCA Ha Hec-
KOMbKO MUHYT 1nun 6osee 1 oCcTaeTca OTKPbITHIM
[0 Tex nop, NoKa TemnepaTtypa Bo3ayxa He OCTUr-
HeT 3aJaHHOro 3HayeHuA. B npouecce Bnpbicka
MacCOBbI pacxof XnafareHTa noaaepKmBaetca
Ha MOCTOAHHOM YPOBHe.

[laHHbI cnocob perynupoBaHua TemnepaTypbl
OueHb NPOCT, OAHaKO KonebaHns TemnepaTypbl
BBMAY AnddepeHLmana Tepmoctata MOryT npu-
BOAUTb K HEKOTOPbIM MOOGOYHBIM 3ddeKTam, Ha-
nprMep, yCyLLKe Ui CyLLeCTBEHHOW NOrpeLLHO-
CTV perynupoBaHus.

XonodonpousgooumenbHOCMb 8030yx00xa0uMens
XonofonpousBoANTENbHOCTb BO3AYyX00X1afuTe-
NA OMUCBIBAETCA CIEAYOWVIMI YPaBHEHUAMU:

MonocTb annapata co CTOPOHbI XSlafAareHTa:

Q oxnagutens = maccoBblii pacxog x Ah (1)
MaccoBbi pacxog [Kr/c]: KonMyecTBo ncnapex-
HOW XXNAKOCTW.

Ah [KK/Kr]: pa3HOCTb yAeNbHbIX SHTaNbNU.

MonocTb annaparta co CTOPOHbI XaflareHTa/Bo3ayxa:

Qoxnagutena = k x A x AT (2)

K [BT/(m? K] : nonHbIi ko3bdurLmneHT Tennonepe-

Zaun (3aBMcUT OT KO3PPULIMEHTOB Tennonepesa-

Uy BO3Jyxa U XJlafjlareHTa, 3aBUCALLMX OT pacxoda

BO3Jyxa/xnagareHTa u yaenbHoOW TenonpoBog-

HOCTV MaTepranoB UCMOSTHEHUA OXJTAAUTENEN).

A[M’:  noBepxHOCTb OXxnaguTens.

AT [K]:  pa3HOCTb TemnepaTtyp KMneHna xnapa-
reHTa u Bo3gyxa.

BKNo4yeHmne

OTKNIIoYyeHne
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

BmecTo BbileynomsHyToro cnoco6a nepriogunyec-

KOrO BMpbICKa MOXXHO HEMPEPbIBHO afanTupoBaThb
KOJMNYECTBO BMNPbICKABAEMON XUAKOCTU K GaKTu-
YeCKOoW NOTPEOHOCTI. DTO MOXKHO CAeNaTh C MOMOLLbLO
KnanaHa tTuna PWM AKV(a) perynmpyemoro ¢ noMoLbto
AK-CC 450.

Bnpeoick xuoko20 xnadazeHma
8 8030yxooxs1adumersib npu
nomowu K1anaHa ¢ WupomHo-
umnynecHol mooynayueti
muna AKV(A)

Temnepatypa Bo3ayxa HeNnpepbIBHO N3MePAETCA 1 ee
TeKylliee 3HaueHVie CPaBHMBAETCA C 3aaHHbIM
3HauyeHneMm. [pun OCTUXKEHMIN 3ajaHHOTO 3HAYEHWA
TemnepaTtypbl BO3yxa CTeneHb OTKPbITUA KanaHa
AKV(A) ymeHbLUaeTcA, 3a CYET Yero Ha NPOTAXKEHUN
LKA YMEHbLUIAETCA MPON3BOAUTENIbHOCTD; TaKXKe Bep-
HO 1 06paTHoe. MPofOMKUTENIbHOCTb LKA Perynmpy-
etca B npefenax ot 30 cek. 4o 900 cek.

B npuHumne, perynnposaHie B 3TON cucteme
ocyulecTBaseTcs ¢ nomolybio MA-dyHKuun. 310
NPUBOANT K COKpalLLieHunto KonebaHna perynupyemon
TemnepaTypbl BO3AyXa Npu CTabubHbIX Harpy3Kax,
obecneumnBas 6o5ee NOCTOAHHYIO BMIaXKHOCTb BO3ayXa.

[aHHana GyHKUMA obecneynBaeT NoCTosHHOE
perynupoBaHue TemnepaTtypbl CO 3HaYeHVEM
TeMnepaTypbl, HAXOAALMMCA NOCePeAnHE MeXAy
3HAUYEHVIAMU BKIIOUYEHNA 1 BbIKNIOUYEHVA TepMOoCTaTa.

Paboure napameTpbl NA-perynnpoBKu aBToMaTuyeCcKr
ONTUMU3UPYIOTCA NOCPEACTBOM NpefBapuTeNibHO
3aflaHHbIX 3HAUYEHWIA BKIIOYEHUA U BbIK/TIOUYEHNA 1
CTeneHu OTKPbITUA KnarnaHa.

lMepenag BNVSIET HA YCUNEHWE PerynaTopa U,
cnefoBaTenbHO, He MOXKET OblTb YCTAHOBJEH Ha
MeHee yem 2K anis obecneyeHns cTabunbHOCTU
perynupoBaHus.

[1nA 3aTONNEHHOW CUCTEMbI 3TO O3HaYaeT Herpe-
PbIBHOE perynnpoBaHue cpefjHero pacxofa xna-
fareHTa no GaKTNYecKomn HarpysKe U yMeHblUeHne
KPaTHOCTU LMPKYNALMN NPV BMPbICKE MEHbLLIEro Kosu-
yecTBa XNlajareHTa.

Tako noaxof K BNPbICKY KMAKOCTY B 3aMONHEHHYO
cucTemy oueHb yHuBepcaneH. MoXHO TOYHO
perynMpoBaTb KOJIMYECTBO BMPbICHYTON KUAKOCTH.
HenocpencTBeHHbIM ClleACTBMEM STOTO ABNAETCA
6osee HI3Kas cpefHss TeMnepatypa NOBEPXHOCTM
BO3/yXOOX/TaNTeNsA, YTO MPUBOAUT K MeHbLuemy AT
MeXAy XnafjlareHTOM 1 BO3yXOM.

TO NOBBIWAET TOYHOCTb U SHEPrO3IPHEKTUBHOCTD
CUCTEMBbI.

t
[°c

Diff.

Danfoss
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7777777777777777777777777777777777777777777777777777 BKJIlOUEeHNne
< — — — ™~ 3afjaHHoe
3HayeHune

Kak cnepyet 13 ypaBHeHu (1) 1 (2), ymeHbLUeHne
KOMMYeCTBa BMNPbICKABAEMOrO XJlafareHTa npu-
BOAUT K:

B YMeHbLUeHWio 3HayeHuA AT (3HaueHne Temne-
paTypbl KUNeHnA NpUbmKaeTca K 3HaUeHuIo
TemnepaTypbl OKpy»KatoLen cpeabl)

B yMeHblueHUo Ko3bdrLmeHTa Tenionepeaaun

B YMeHbLUeHVI0 MOBEePXHOCTU Tenionepeaayn
BO3[yxooxnagnTtensa (MeHblle cMayriBaeMas
NOBEPXHOCTb).

Bce BmecTte npnBOoANT K YMEHbLUEHNIO MPOUN3BO-
ONTENbHOCTW OXNlaguTenAa.

[laHHbI MoAxoA K BNPbICKY XMAKOro XnajareHTa
obecneyrBaeT BbICOKYHO CTeMeHb SKCMyaTaLoH-
HOW M’MBKOCTM 3aTOMNNEHHOW CMCTEMbI HEMOCpes-
CTBEHHOro oxnaxkaeHus. OH obecneurBaet Tou-
HOe perynmpoBaHune KomyecTBa BrpbICKMBaemMom
MKMAKOCTH, UTO MOBbILIAET TOYHOCTb U SHEPro3d-
EKTMBHOCTb CUCTEMDI.

JaHHbI NPUHLMN B OCHOBHOM MPUMEHAETCA ANs
XONOAWbHBIX CKNagoB GpPYKTOB 1 OBOLLEN, rae
3avacTyto TpebyeTcsa aBTOMaTYeCcKas NoACTPoNKa
CUCTEMbI B COOTBETCTBUM C haKTNYeCKOM Tenso-
BOW Harpy3skom. [1na xonogunbHOro umkna (Kna-

naH AKV nonHocTbio OTKpbIT) TpebyeTcs ropa3go
60ree BblCOKas NPOV3BOANTENBHOCTb, HEXENV AN
uMkna xpaHenus (knanaH AKV B pexume LLWM).

Kpome Toro, B 3TVX XONOAWSbHbIX CKMagax MoXeT
HaXoAMTbCA PA3/IMYHOE KOJIMYECTBO U Pa3Hble
BUAbl GPYKTOB, NO3TOMY obecreveHmne perynmpo-
BaHWVA CUCTEMbI B COOTBETCTBIM C TEMIOBOW Har-
py3Koii ABnAeTcs 06s3aTeNibHbIM TPe6oBaHMEM.

[na nonyuyeHuns 6onee noagpobHo MHGopmaumm
cm. PykoBoacTtBo AK-CC 450 komnaHum Danfoss.
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lMpasuna nodbopa knanaua
muna AKV(A) 0ns 3amonsieHHbIx
cucmem HenocpedCcmaeHHo20
oxnaxoeHus Ha CO,

' Industrial Component

Mpw nopbope KnanaHa Asa 3aTonNeHHON cucTe-
Mbl HEMOCPEACTBEHHOIO OXNaXAeHWA HE06X0LMMO
3HATb MaKCUMaJbHYO Tpebyemyto Mpor3BOANTE N b-
HOCTb OXJlagUTeNsa NP CaMol BbICOKOW KpaTHOC-
TU LMPKYAALUKN, KOTOPasA No CyLecTBy O3HavaeT
MaKCMMasibHOe KOJIMYeCTBO BMNPbICKNBAEMOro
XnapareHTa. Bo-BTopbIX, HEOOXO4MMO OnpeaenuTb
3HayeHue NonesHoOro pacnofiaraemoro nepenaga
ZaBneHus Ha knanaHe AKV(A). NMog6op nerko Bbl-
NOJIHAETCS NPV NOMOLLM NporpaMmbl nogbopa
ob6opynosaHusa CoolSelector.

Heobxognmo nmeTb B BUAY, 4To Tpebyemoe non-
HOe JaBfieHNe HarHeTaHVA Hacoca 3aBUCHT OT
Lenoro paaa ¢pakTopoB, K KOTOPbIM OTHOCATCA
noTepu fjaBneHna B cucteme (pacnpepenutenb-
Hble yCTpOoWCTBa/NaTpyOKm BO3AyXOOXNaanTenei,
3NIEMEHTbI CMCTeMbI, TPY60NPOBOfbl, N3rnbbi, Bbl-
COTa CToN6a XNAKOCTU U T.4.)

Kak nokasblBaeT NpaKTu1Ka, TONbKO AJi HopMaJsib-
HoW paboTbl knanaHa AKV(A) B 3aTonieHHoOM cuc-
Teme HernoCcpPeACTBEHHOrO OXNAXKAEHWS MUHN-
ManbHbIi Nepenag AaBneHns AOMKeH COCTaBNATb
1 6ap (unm 6onee Npu HaNNMUMM [OCTAaTOYHOIO
JaBeHNa HarHeTaHKsA Hacoca).

Mpwnmep:
m XnapareHT: CO,
m n=15
m T,=-8°C
m Pacnonaraembii nepenag gasneHus
Ha knanaHe: 1 6ap
m [lpounzBoguTtenbHOCTb oxnagutens: 30 kBT

Coolselector®

Component Selector

Industrial Refrigeration Controls -

Log PH] Line | Picture]

Expansion Valves -

%
&

ARMA

ICM-EXP

“ersion 1.0.1.26 ile
Database Wersion 1.0.0.1
Line Design

Flooded evaparator, pump / Liquid line without phase change
Expansion Valves / AKVA

Search Criteria

Search Criteria

Evaporator
Refrigerant R744 - Temperature '——8 Lol
Coaoling Capacity - 30 kw ~ Pressure 27,98 bar -
Mass Flow 637 Ka/h Circ, Rate |—1,5
Pressure Drop 2 Pump Pres. Lift I—Z bar -
Design size, mmiin) Calculation basis Pressure Drop ~ Calculation value 1 bar =

Errars and amission expected the data are subject to change without notice

Type Product Feedback  Size DN Size in
AKVA AKYA 153 | /N DNz il
BKVA AKVA 15-4 /N DN2S 1
BKVA AKVA 15-2 /N DNzO 3/4,

Dp. Actual Dt. Actual Vel. Actual
Load {bar) Load (K} load {rmn/s)
15 [ bt 0,285
0,417 0,508 0,285
2,61 327 0,466

Mporpamma CoolSelector pekomeHayeT KnanaH
AKVA 15-3, (k, = 0,63 M*/u) , 0becrieunBatoLnin
npousBoanTeNbHOCTb 30 KBT Npun KpaTHOCTU
uMpKynsauum 1,5 1 nepenage AaBfeHUs Ha Kna-
naHe 1 6ap. Ecnv Heobxoarma 6onee BbicoKas
NpPOU3BOANTENBHOCTD, TPebyeTca Mo KnanaH
6orbLuero pasmepa, MMbo 6onblWi Nepenag
[aBNIEHUNA Ha KnanaHe.

CnepyeT UMeTb B BMAY, YTO MaKCMManbHoe pabo-
yee fasneHue (PS) Bcex mognomrKaumii knanaHa
AKVA cocTtaBnset 42 6ap 1 makcumasnbHoe pabo-
yee gasneHue (PS) knanaHoB Tuna AKV cepumn
AKV10 1 AKV15-1,2,3 TakxKe cocTaBnseT 42 6ap.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

Pe2ynuposarue pabomel B npumepe (cTp. 124) ncnonb3syetca cTaHAapT-
cucmem ¢ HacocHot nodayeti HbI KnanaH Tuna AKVA. KnanaHHaa ctaHums ICF
npu nomMmowu KnanaHHou TaKXKe ABMAETCA XOPOLMM peLleHneM ANs JaHHO-
cmanyuu ICF ro LesieBoro npuMeHeHus.
Mpwn oTTanke oxnagutenen ropaynm napom CO,
HeobxofuMMma KnanaHHas CcTaHUusA ¢ moaynem o6-
|paTHOro Kfanaxa.
Danfoss AK-CC 450
Tapp_0174_02 =
09-2013 IS
] L — AKS
I
Lnpkynupytowjas =
KNAKOCTb ICM SVA B otpenutensb
KUOKOCTN
Wcnaputenb

lopAuni ras

Puc. 11.8 - PezynupogaHue pabomsi cucmemsl ommadiku 2opsyum zazom CO, npu nomowu knanavHol cmaryuu ICF, knananos ICM u ICS+CVP

He BCe KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOSIXKHbI MCNONb30BaTbCA
B KayecTBe KOHCprKTOpCKOIh

[OKyMeHTaLmu.

Cnepyet cobnoaatb 0cobyto OCTOPOKHOCTb B
OTHOLLEHVI CONIEHOVAHOTO KnanaHa Ha MHUN
BCaCbiBaHWA BNa)kHOro napa. Hanbonee yacto
ncrnonb3yemasn TemnepaTypa oTTaliku cocTaBnAaeT
npumepHo 9-10°C, YTo COOTBETCTBYET AABJIEHMIO
44-45 6ap (abc.) nepeq 3TMM CONEHOUHbIM Kia-
naHom.

B 3aBMCUMOCTN OT faBNeHNA B OTAENUTENE XKNA-
KOCTV MaKCManbHbI OTKPbIBAKOLWMNIA Nepenaz
[laBJIEHVIA Ha 3TOM KJlarnaHe MOXET ObITb C/TMLLKOM
Mas A ero oTKpbITUA. PeKkomeHayeTca ncnosnb-
30BaTb HEGONbLLOW NepenyCcKHON KnamnaH, Hanpu-
mMep, knanaH Tuna EVRST (PS = 50 6ap) ans npea-
BapUTENbHOMO BblPAaBHUBAHWSA JaBNeHNA nepes
OTKPbITEM OCHOBHOrO KnanaHa. MakcnmanbHbi
OTKpbIBaOLWMI Nepenaz faBneHna KnanaHos

ICM 20-32 cocTtaBnsieT 52 6ap, cnefoBaTenbHo,
3TOT KnanaH BCcerfga OTKPOETCA MO OKOHYaHUN
LMKna OTTalKy, Jaxke Npv faBneHUn B oTaenutene
YKUAKOCTU 6/TM3KOM K AaBNEHWIO B TPONHOM TOUKe
5,2 6ap (abc.).

MpeumyLyecTBo ncnonb3oBaHmMa KnanaHa ICM 3a-
KrnouaeTcs B 06ecrneyeHny BO3MOXHOCTU BblpaBs-
HMBaHWA [aBNEHUA OTTalKM 3a CYET MeLIeHHOro
OTKpPbITVA KNanaHa. Hanbonee peHTabenbHbIM
cnocobom peanusauuy 3Toro Noaxoaa ABAsSETCA
1CMosNb30BaHMe ABYXMO3MLNOHHOMO Pexrnma
paboTbl knanaHa ICM ¢ 3agaHneM oYeHb Manon
CKOPOCTW OTKPbITUA KnanaHa (104) nnn pexxnma
NIaBHOMO PerynmpoBaHna CTENEHN 1 CKOPOCTU
OTKPbITVA KNanaHa cBO60AHO MPorpamMMypyeMbiM
KoHTponnepom (PLC).

© Danfoss A/S (RC-MDP/MWA), 2014-10
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CnpasoyHas 0oKymeHmayus TexHuyeckoe onucaHue / Pykoeodcmaso WHcmpykyuu

8 asipasumHom nopsoke Tun JlokymeHT Tun TlokymeHT Tun [lokymeHT Tun [lokymeHT

yKasawa Ha cmp. 146 AK-CC450 | RSSEU EKC347 | PS.GOO.A AKD102 | MG11L EVRA/T | PLBNO.L
AKD102 | PDR1.B EVM PD.HNO.A AKS 21 RI14D FIA PLFNT.A
AK-PC730 |RSSEG EVRA/T | PD.BMO.B AKS32R | PLSBO.A ICF PLFTO.C
AKS 21 RKOYG FIA PD.FNT.A AKS 33 PI.SBO.A ICM/ICAD | PLHTO.A c)
AKS 33 RD5GH ICF PD.FT1A AKS PISCO.D/ PLHTO.B (cAD)
ne PDSCO.C ICM/ICAD | PDHTO.B aloo |PLscoE cs PIHSOA/
100U IS PD.HS2.A AKVA PIVALE PIHS0.B

NRV PD.FEO.A PIVA1.C NRV PIFEO.A

AKVA PD.VA1.B OFV PD.HQO.A CVCXP | PLHNOA OFV PILHX0.B
CVC-XP PD.HNO.A REG PDKM1.A CVC-LP PIHNO.M REG PLKM1.A
CVC-LP PD.HNO.A RT260A | PD.CBO.A cvp PLHNO.C RT260A | RI5BB
cvp PD.HNO.A SCA PD.FL1A CVPP PLHNO.C SCA PLFL1.A
CvPP PD.HNO.A SGR PD.EKO.A DCR PLEJOB SGR PIEKO.A
DCR PD.EJO.A SNV PD.KBO.A EKC347 | PLRPO.A SNV PIKBO.A
EKC315A | RS8CS SVAS/L | PDKD1A EVM PLHNO.N SVAS/L | PLKD1A

[lnA 3arpy3ku nocnepHen Bepcumn JOKyMeHTaumm nocetute Be6-cant komnanum Danfoss.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

12,

Cnoco6bl perynnpoBaHus
paboTbl cuctem oxnakaeHus
Ha CO2

2 BcnomoratenbHas xoso-
AWnbHaA ycTaHOBKa / Xono-
AVNbHasA YCTaHOBKaA AnA
MCMosNb30BaHNA NpY NPoC-
TO€ OCHOBHOW CUCTEMbI

3 ConeHougHbIN KnanaH

4 TpepnoxpaHUTENbHbIN
KnanaH

5 TepenyckHom KnanaH

KoHTponnep
ﬁ] Danfoss
— 1 Tapp_0164
09-2014
> >
4 3
5
@ o Ji % Vicnaputesnb-
KOHAeHcaTo
< 2 OTpenutens A P
Wcnaputensb o,
CTyneHun
Hu3Koro KoHTponne KoHTponne
fasneHuna P p P P
Puc. 12.1 @

PerynupoBaHue pa6oTbl Komnpeccopa
PerynupoBaHue paboTbl KOMMPECCOPOB CUCTEM
Ha CO, He OT/IMYaeTCA OT perynMpoBaHua, npeay-
CMaTpUBaeMoro A1 06bIYHbIX MPOMbILLIEHHbIX
XONOAWNbHbIX YCTaHOBOK, OAHAKO BBUAY KacKaj-
HOW KOHMrypaumm cuctem Heobxoaumo obecne-
YnTb 3aMycK / FOTOBHOCTb K 3aMycKy KOMMpPecco-
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 pPerynnpoBaHns, npeaycma-
TPYBaeMoro Asist 06bIYHbIX MPOMbILLIEHHBIX XOMO0-
LAVNbHBIX YCTAHOBOK (CM. pa3fen, MOCBALEHHbI
perynnpoBaHuio YPOBHS XUAKOCTH).

PerynupoBaHue pa6oTbi cuctembl B cly4yae
npesBbilleHNA AaBneHnA B otaenuTtene CO,
Huke n3n0xeH BO3MOXHbI NOPAJOK perynmpo-
BaHUA ANA CBefleHnA K MUHUMYMY Bbibpoca CO,
B CJlyyae MpeBblleHnA JOMYCTYMOro AaBNeHUsA B
otpgenutene CO,:

1. MpuHyAnTeNbHbIN 3anyck komnpeccopa CO, n
NPUHYAMTENbHaA OCTaHOBKA HAaCoCa XXMAKOTro
XnajareHTa ns npefoTBpalleHra Bo3BpaTa
Tennon xuakoctu B otaenutenb CO,.

2. Mpwr HanMuMyM HeMCNPaABHOCTK, MPENATCTBYIO-
Wwen 3anycky komnpeccopa CO,, pocT faBne-
HMA ByaeT NpoaomKaTbCA. OTo NpuBeSET K Npu-
HyZWTENbHOMY 3anycKy BCMOMOraTenbHOMN XO-
NoANNbHON YCTaHOBKN.

3. B cnyyae npoponxeHna pocTa faBneHus npo-
NCXOAMUT NPUHYAUTENBHOE OTKPbITHE Cone-
HOVIAHOTO KnanaHa Ans perynvpyemoro copo-
ca pasneHna CO, A0 3a4aHHOTO 3HaUeHUA.

4. MocnegHVM YCTPONCTBOM ABNAETCA NpefoXpa-
HUTENbHbIN KflanaH, KOTopbI cpabaTbiBaeT Mo
[aBNeHMIo Havana OTKPbITUA.

PerynupoBaHue pa6oTbl cucTembl B cly4yae
NMOHVI>KEHHOro AaBrieHna B otaenutene CO,
Huke n3noxeH BO3MOXHbI NOPAJOK perynupo-
BaHUA AN1A CBeleHWA K MUHUMYMY OMacHOCTH 06-
pa3oBaHWA TBEPAOW YINEKNCNOTbI MPY NajeHnmn
fasneHua B otgenutene CO, HMXe gonyCcTMOro
YPOBHA:

5. OTKpbITUE NepenycKHOro KanaHa obecneyu-
BaeT noajepKaHne OCTaTOYHO BbICOKOrO aB-
neHuA BcacbiBaHuA B otaenutene CO,. 310 Tak-
e npepoTBpaLLaeT NPUHYANTENbHbIN OCTaHOB
KoMMpeccopa Npwv Pe3koM yMeHbLUEHWM TeNso-
BOI Harpy3Ku, Hanprmep, B cylyyae npotecca
3aMOPaAXXMBAHUSA C KONebaHUAMY TEMNOBOWA
Harpy3ku. [laHHaa mepa obecneyrBaeT gasib-
Helwwyto paboTy Komnpeccopa 1 Nogaep»Ka-
HMe CUCTeMbI B FTOTOBHOCTY K PE3KOMY YBen-
YeHUIo TEMNJTIOBOW Harpy3Ku.

6. MoxHO obecneunTb NPUHYAUTENbHBIN OCTaHOB
komnpeccopa CO, u Takum obpa3om npenoT-
BpaTWTb 06pa3oBaHVe TBEPAON YINeKNCIOTbI.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

13.

MpoeKkTupoBaHue
CyGKpUTNYECKMX CUCTEM
oxnaxpgeHus Ha CO,

13.1

dneKTpPoHHaA cucTema
perynupoBaHus ypOBHs
KUAKOCTN

lpumep 13.1.1: InekmpoHHas
cucmema pe2ynupo8aHus
YPOBHSA XUOKOCMU HA CMOPOHe
HU3K020 0assieHus

Munoknin xnapgareHt
BbICOKOIO AiaBieHnsA

= [lapOXKNOKOCTHAA CMECH
MapoobpasHblIii xnagareHT
HW3KOro JaBfieHuA
Mnaoknn xnagareHT
HWU3KOro JaBneHus

@ 3anopHbI KnanaH

@) Qunbtp

@ ConeHounaHbIN KnanaH

@ OneKTPONPVBOAHbIN KnanaH
® 3anopHbI KnanaH

@ KoHTponnep

@ [aTunK ypoBHA XKNJKOCTN

B Lienom npoekTHble pelleHns 1 BONpockl Noa6o-
pa KflanaHoB AJ1A CyOKPUTUYECKMX CUCTEM OXJTaxK-
AeHna Ha CO, He OTNIMYAIOTCA OT OCHOBHbIX NPUH-
LIMMOB, MPUHATBIX ANIA TPAANLNOHHbIX CUCTEM OX-
naxgeHna Ha HN;, 3a ckntoyeHrem BONpPOCOB,
CBA3aHHbIX C 6onee BbICOKMMI pabounmu fasne-
HUAMYW 1 CMCTEMOW BO3BpaTa Macna.

CnepoBaTenibHO, MPUMepbI, NPYBEAEHHbIE B
npenbiayLWwyx pasgenax AaHHOro CPaBoOYHMKa,
NPVIMEHUMbI 1 K CUCTEMAM OXJIaXAeHus, paboTa-
townm Ha CO,. OgHaKo, B LIeSIOM B CUCTEMaX OX-
naxgeHua Ha CO, cnepyeT MO BO3MOXHOCTY U3-
6eratb $pnaHLUeBbIX COeLMHEHMIA.

B nuHmio
BCacblBaHUA
Komnpeccopa

SVA
3
pecuBepa
Omen NTeNb XNAKOCTN @ SVA

@FIA

—
SVA G
SNV —Tf[[Rp SVA

u% SVA

B ucnapwutens

W3 ncnaputena

Danfoss
Tapp_0165_02
10-2012

Jatunk yposHs xungkoct AKS 4100/4100U @,
KOHTPONMPYET YPOBEHb KUAKOCTW B OTAENMTENE
1 NOCbIIAET CUrHan Ha KoHTponnep EKC 347 ®,
KOTOPbI MNOCbINAET MOAYNVPYIOWNIA CUTHaN Ha
anekTponpueog knanaxa ICM @. Knanan ICM pa-
60TaeT Kak pacluMpUTesibHbIN KnanaH.

KoHTponnep yposHa xuakoctn EKC 347 ® Takxe
nepefaeTt CUrHas Ha BbIXOAbI pene, KoTopoe cpa-
6aTbiBaeT NPV AOCTUMKEHUN HUPKHETO, BEPXHETO 1
aBapPUIHOrO NpefenoB YPOBHA XUAKOCTH.

lpumep 13.1.2: InekmpoHHas
cucmema pe2ynuposaHus
YPOBHS XUOKOCMU HA CMOPOHe
HU3K020 0asnieHus

MKuakum xnagareHT
BbICOKOIO AaBneHunsA

= [TAPOXKMOKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHna
Munoknin xnapareHt
HW3KOrO JaBneHnn

@ KnanaHHaaA ctaHuyums ICF:

ot O R

3anopHbI KnanaH

QunbTp

ConeHonaHbI KnanaH
Mogaynb py4yHOro oTkpbITUA
Mogaynb ¢ aneKTponpuBo-
HbIM KnanaHom

3anopHbI KnanaH

@ KoHTponnep
® [aTurK ypoBHA XKNOKOCTA

B nuHmio
BCacCbIBaHNA
Komnpeccopa

AKS 4100/4100U

SNV

OTpenuTenb XnaKocTn

ZE]
pecuBepa

SVA

i il Ué

B ucnapwvtens

Danfoss
Tapp_0166_02
10-2012

KomnaHnua laHpocc MoXeT NpefioXnTb oYeHb
KOMMaKTHY0 KnanaHHyto ctaHumio ICF ©. B kopny-
Ce Nerko yCTaHaBNMBaeMoW CTaHLMKN pa3MeLlaeT-
€A [0 WeCTN pa3NNYHbIX Moayen.
OyHKLMOHanbHbIN Moaynb ICM BbinonHAeT GyHK-
L0 pacMpUTENIbHOrO KNanaHa, a GyHKLMOHaNb-

HbIn moaynb ICFE aBnAeTca coneHonpgHbIM Knana-
HOM.

Pa6oTa JaHHOW CXeMbl aHANIOrMYHA ONUCAaHHON B
npumepe 13.1.1. bonee nogpobHas nHopmaums
no KnanaHHbIM cTaHumam Tmna ICF copepxunTca B
COOTBETCTBYIOLLEN JOKYMEHTaLUN.
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Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

13.2

OTTanKa ropsaymm rasom
BO3/lyXooXnaguTeneil cncrem
oXJ1aXKAeHUNA C HAaCOCHON
nogauen CO,

lpumep 13.2.1:

Cucmema ommadku 20pA4UM
2030M ucnapumesis ¢ HACOCHoU
nodayell xudKo2o xaadazeHma

=== [1apOO6PA3HbIN XaAAreHT
BbICOKOrO AaB/IeHMA
Kuakum xnagareHT
BbICOKOIO aBJieHMA

=== [JapOXKMOKOCTHAA CMECb
Kuakum xnagareHT
HU3KOro JaBfieHuna

XudkocmHas nuHus

@ 3anopHbIN KanaH Ha MIMHUK
XKnpKocTu

@) Ounbtp

@ ConeHounaHbIN KnanaH

@ O6paTHbI KnanaH

® PaclwmpwuTenbHbI KnanaH
C PYYHbIM perynMpoBaHuem

3anopHblii KNnamnaH Ha BXoae
B VCNapuTenb

JluHuAa 8caceleaHusa

@ 3anopHbilii KNnanaH Ha Bbixoge
13 ucnapurens

OneKTPONPVBOAHbIN KnanaH

® 3anopHbI KnanaH Ha IMHUN
BCaCblBaHMA

JluHus 2opAavezo 2aza
3anopHbI KnanaH

0 Ounbtp

@ OneKTPONPUBOAHbIN KnanaH
@ 3anopHbI KnanaH
O6paTHbI KnanaH

lepenyckHasa nuHuA
s MNepenyckHon KnanaH

Pezynamopel

KoHTtponnep
@ KoHTponnep
KoHTponnep

KoHTponnep

He Bce KnanaHbl MoKa3aHbl Ha CXemax.
CxeMmbl He JOMKHbI CMOJb30BaTbCA

B KaueCTBe KOHCTPYKTOPCKOM
[OKyMeHTaLmu.

B oTgenutens xuakoctu

<
«

W3 otgenutens
KMAKOCTN

M3 nuHun HarHeTaHnA

A -
y

Danfoss
Tapp_0168_02
09-2013

aDSNV

KoHTponnep

@ AKS21

””””” T (9 AKS 21

Wcnaputenb

B npumepe 13.2.1 nprBegeHa cxema perynmposa-
HUs paboTbl UCMapUTeneln C HACOCHOW Noaayen
XJlafjareHTa 1 OTTalkon ropAYnM rasom npwu no-
Mol KnanaHos Tuna ICV.

L{ukn oxnaxoeHus

ConeHounaHbIN KNanaH Ha NnHUK xngkoctu ICS @
NnoaAepKrnBaeTcA B OTKPLITOM NonoxeHuu. lNogaua
XKMOKOCTU B NCMApUTESb OCYLLECTBNAETCA PYYHbIM
perynupytowmm KnanaHom REG ®. Snektponpu-
BOAHbIN KnanaH ICM ® Ha nMHMKM BcacbiBaHUA Noa-
[epXKMNBaAETCA B OTKPLITOM MONOMKEHUN, a Cone-
HOWMAHbIV DNeKTPONPUBOAHbIN KnanaH ICM @ — B
3aKPbITOM.

Lukn ommatdiku

Mpwn BKAOYEHW LKA OTTaKK CONEHOUAHDIN
KnanaH nogaum xunakoctn EVM knanaHa ICS @ 3ak-
pbiBaeTcA. [Ins Toro, Ytobbl OCYLWNTb UCMAPUTESb,
BEHTUNATOPbI NpoAoKatoT paboTatb 120 - 600 ¢,
B 3aBUCMOCTV OT pa3mepa ucnaputens.

Mpw BbIKAOYEHNN BEHTUNATOPOB KnanaH ICM
3aKpblBaeTCcA.

3a 3TM cnepyeT 3afeprKKa ANnTenbHOCTbIo OT 10
10 20 ¢, Heobxoanmasa A Toro, YToObl KUAKOCTb
B UCMapuTesie OTCTOANACh Ha iHE 1 He cofiepXKana
ny3bIPbKOB Napa. 3aTeM 3N1eKTPONPUBOAHbIN Kia-
naH ICM @ oTkpbIBaeTCs 1 OCyLLeCcTBAET nogavy
ropAyero rasa B ucnapuTenb.

Beriay 60nbLUOI Pa3HOCTY AABNEHUA MEXAY NINHV-
el ropAavero napa u ncnaputenem pekomeHayeTca
npeaycMoTpeTb MeAsIeHHOe NOCTeNEHHOE yBeNu-
YeHWe [aBNeHNA C Lesblo ero BblpaBHMBAHWA Ne-
pea NonHbIM OTKPbITMEM KianaHa Ans obecneye-
HUS MNaBHOWN PaboTbl CUCTEMbI 1 MpefoTBpalLe-
HUSA NepeHOoCa XXMAKOCTM B UCMapUTenb.

MperMyLLecTBO NCNONb30BaHKA 3NEKTPONPUBOA-
Horo KnanaHa ICM @ cocTonT B BO3MOXHOCTY Bbl-
pPaBHVBaHWUA [aBNEHNA OTTANKM 3a CYET MefIeH-
HOro OTKPbITUA KnanaHa. Hanbonee peHTabenbHbIM
CNoCco60M ABNIAETCA UCMONb30BaHMe ABYXMO3ULM-
OHHOrO peXrma paboTbl KnanaHa ICM ¢ 3agaHnem
0OYeHb Manow CKOPOCTU OTKPbITUA. Tak»Ke 3Toro

3bdeKTa MOKHO OCTUTHYTb, UCMOJb3Ys KnarnaH
B LLAroBOM pexu1me, perynnpys CKkopocTb U cTe-
MEeHb ero OTKPbITUA CBOOOAHO NPOrpPaMMMpPyeEMbIM
koHTponnepom (PLC).

Ha npoTaxeHnn LKna oTTanknm KOHAEHCUPYIo-
LWMIACA B UCNapuTene ropaYmnii nap BNpbiCKNBaEeT-
CA Ha CTOPOHY HM3KOro AaBneHuA. [laBneHve oT-
Talku perynupyetcs knanaHamu ICS+CVP @),

Korpa temnepatypa B ncnaputene (M3mepeHHas
natumkom AKS 21) gocturaet 3ajaHHOro 3HaYeHus,
OTTarKa NpeKpaLlaeTca, SNeKTPONPUBOAHbBINA Kna-
naH ICM @ 3akpbiBaeTcs 1 ¢ HeOONbLUIOW 3afepPX-
KoW OTKpbIBaeTcs KnanaH ICM ®.

BonbLuas pa3HOCTb AaBNEHVA MEXIY UCMapuUTenem
W NIHWEN BCacblBaHUA 06YCNOBNMBaET Heobxoau-
MOCTb MOCTEMNEHHOro cOpoca AaBeHUA C Liefbto
€ro BblpaBHVBaHNA Nepes NoJIHbIM OTKPbITUEM
KnanaHa ana obecneyeHns niaBHoOM paboTbl CMC-
Tembl 1 NPefoTBPALLEHUA NEePEHOCa KNLKOCTA B
NIVHMIO BCACbIBAHMA.

MpenmyLecTBO NCNONb30BaHUA SNEKTPONPUBOA-
Horo knanaHa ICM ® cocTonT B BO3MOXHOCTU Bbl-
paBHVBaHWA AaBNeHNA OTTaKM 3a CYET Mefj1eH-
HOro OTKPbITYA KnanaHa. Hanbonee peHTabenbHbIM
Cnoco6om ABNAETCA UCNOMb30BaHMe ABYXMO3MLM-
OHHOrO peXunma paboTbl knanaHa ICM ¢ 3aaHrem
OYeHb Marnol CKOPOCTU OTKPLITUA. Takke 3TOro
3ddeKTa MOXKHO [OCTUTHYTb, UCNOSb3YA KnanaH
B LLIArOBOM peXnme, Perynmpysa CKopocCTb 1 CTe-
NeHb ero oTKPbITVA CBOOOLHO MPOrpaMmrpyembiM
koHTponnepom (PLC).

Mocne nonHoro oTkpbITUA KnanaHa ICM oTkpbiBa-
eTCcA coneHoMAHbIN KnanaH nogauun xugkoctm ICS
®, BO306HOBNAA LMK oxNaxkaeHuns. Ytobbl 3amo-
PO31Tb OCTaBLUMECA Kar/u >KUAKOCTM Ha NOBEpPX-
HOCTW UCnapuTens, BEHTUIATOPBI BKIOYAOTCA C
HEKOTOPOW 3af1ePXKKOW.

Ona ¢unbrpos Tmna FIA (no3.2 n 11 B JaHHOM
cnyyae v B Lenom ansa cuctem Ha CO,) pekomeH-
ZyeTcs NCnonb3oBaTb ropprpoBaHHble GUNbLTPY-
loLLMe 371eMEeHTOB C 04YeHb 60MbLUION NoLAAbIo
NMOBEPXHOCTU 1 6osiee NPOYHOW KOHCTPYKLEN.
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Dacifold

PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

13.2

OTTaiKa ropaymm rasom
BO3/lyXooXnaguTeneil cnctem
oxJIaXKAeHUNA C HAaCOCHON
nopauen CO, (npodoskeHue)

lpumep 13.2.2: PecynuposaHue
pabomel uchapumesns ¢ Hacoc-
HoU nodauyel XUoKo20 x1aoa-
2eHma u cucmemol ommadku
20pAYUM 2A30M NpU NOMOWU
KaanaHHbix cmaHyud ICF

=== [Jap006PA3HBIN XSTaJAreHT
BbICOKOIO AiaBfeHNsA
Mungknin xnapareHt
BbICOKOrO AaBneHnA

== [JapOXKNAKOCTHAA CMECb
Mungknin xnapareHt
HW3KOro JaBfieHnn

@ KnanaHHas ctaHyuma ICF Ha
JIMHAN XXUOKOCTL:

- OB

3anopHbIi KnanaH

Ounbtp

ConeHonaHbI KnanaH
O6paTHbI KnanaH

Mogysnb py4yHOro oTKpbITUA
3anopHbIli KnanaH Ha BXxoae
B MCnapuTenb

@ 3anopHblii KNanaH Ha BbIxofie
13 ucnapuTens

@ Perynatop pasnexus
(aneKTpONpPUBOAHDIN KnanaH)

3anopHbIV KNanaH Ha INHAN
BCacbIBaHWA

@ KnanaHHas ctaHyuma ICF Ha
JIVHUW ropAYero rasa:

Ot

3anopHbIi KnanaH
Ounbtp
ConeHonpaHbI KnanaH
3anopHbIi KnanaH

® O6paTHbI KnanaH
@ Perynatop pasnexua
KoHTponnep

® [Jatumk Temnepatypbl
[aTtunk Temnepatypbl
@ [atunk TemnepaTypbl

He Bce KnanaHbl MOKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJIb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

KoHTponnep

Danfoss
Tapp_0167_02
10-2012

SNV a

B otpenutens
KNIKOCTU I © AKS 21
M3 otaenutens D AKS 21
KUAKOCTY ‘ ‘ ‘
************ T @@ AKS 21
13 AUHWUN HarHeTaHNA )
A -
»
Wcnaputenb

B npumepe 13.2.2 nprBeaeHa cxema perynmposa-
HUA paboTbl UCNapUTENeln C HACOCHON Noaayei C
CMCTEMOW OTTalKM ropAYMM ra3om nNpu NOMoLLx
HOBOTO PeLUeHNA C NCNOJIb30BaHNEM KNnanaHHbIX
ctaHuum tina ICF.

KnanaHHaa ctaHuma ICF cogepxut B cebe o wec-
TV Pa3NNYHbIX MOZYIel, pa3MeLLEeHHbIX B OAHOM
Kopnyce, 1 NpeAcTaBnseT coboi KOMMaKTHOE 1
NPOCTOE B YCTaHOBKe perynupytoLiee ycTponcTBO.

L{ukn oxnaxoeHus

ConeHoungHbl kKnanaH ICFE Ha nuHUK XunagKkocTn B
cocTaBe KnanaHHow ctaHummn ICF @ nogaepxnBa-
€TCA B OTKPbITOM MONOXKEHUN. BNpbICK XnpgKkocTn

perynmpyeTcs py4HbIM perynmpyoLwym KinanaHom
ICFR B cocTtaBe knanaHHo ctaHuyum ICF @.

dnekTponpuBoAHbIi kKnanaH ICM @ Ha nuHuK
BCACbIBaHWNA HaXOANTCA B OTKPbITOM MONOXKEHUN,
a CONIEHOUAHDbIN KnanaH cuctembl oTTankun ICFE B
cocTaBe KnanaHHon ctaHuum ICF ® - B 3aKpbiTOM.

Hukn ommatiku

Mpwn BKAOYEHWM UMUK OTTaKK CONEHOUAHDIN
knanaH nogaun xunakoctn ICFE B coctaBe KnanaH-
Hol ctaHuun ICF @ 3akpbiBaetcs. [1nsa Toro, 4tobbl
OCYLWNTb NCMAPUTENb, BEHTUATOPbI MPOJOIKAOT
paboTatb B TeueHue 120 - 600 ¢, B 3aBUCMMOCTH
OT pa3mMepa nucnapuTens.

3aTem BEHTUNATOPbI OTKAYalTCA 1 KnanaH ICM
3aKpblBaeTCs.

3a 3TUM cnepyeT 3afepKKa AAnTenbHOCTbIO OT 10
10 20 ¢, Heobxoanmasa ANia Toro, YToObl KUAKOCTb
B MCMapuTene OTCTOANACh Ha AHe 1 He cofep»Kana
ny3blpbKOB Napa. 3atem coneHouaHn knanaH ICFE
B COCTaBe KfianaHHou ctaHumm ICF ® oTkpbiBaeT-
CA N OCyLLeCcTBAAET NoAavy ropsayero napa B nc-
napuTenb.

Ha npoTaxeHun LmKna oTTankm KOHAEHCUPYIo-
LWMINCA B UCNapuTesie ropAYnin nap BNpPbICKMBaeT-
CA Ha CTOPOHY HM3KOrO AaBneHus. [laBneHue ot-
Tanku perynupyetcs knanaHamu ICS+CVP @.
Korpa Temnepatypa B ucnaputene (M3mepeHHas
natunkom AKS 21) pocturaeT 3aJaHHOIrO 3HaUeHUs,
OTTalKa NpeKpaLLaeTcs, CONeHONAHbIN KnanaH no-
naun xnakoctn ICFE B coctaBe KnanaHHOW CTaHLNN
ICF ® 3akpbiBaeTcs, U ¢ HebosbLUIOI 3a8epPKKON
OTKPbIBAETCA 3MIEKTPONPUBOAHbIN KnanaH ICM @.

Borbluan pa3HOCTb AaBIEHNA MEXAY UCnapuTenem
U NIHKeEN BCacbiBaHUA 06yCnoBvBaeT Heobxoau-
MOCTb MOCTEMNeHHOro cbpoca AaBeHUA C Liefbto
€ro BblpaBHWBaHUA Nepep NosHbIM OTKPbITEM
KnanaHa ana obecneyeHms niaBHon paboTbl cuc-
Tembl U NPefoTBPALLEHUA NEPEHOCA XKNLKOCTA B
NVHMIO BCACbIBaHMA.

MperMyLLecTBO NCNONb30BaHNA NEKTPONPYBOA-
Horo KnanaHa ICM ® cocTonT B BO3MOXKHOCTY Bbl-
paBHVBaHWA AaBNeHWA OTTaKM 3a CYET Me/ieH-
HOro OTKPbITUA KnanaHa. Hanbonee peHTabenbHbIM
Cnocobom ABNIAETCA UCMONb30BaHNe ABYXMO3MLM-
OHHOrO peXrMa paboTbl KnanaHa ICM ¢ 3agaHrem
0OYeHb Manow CKOPOCTU OTKPbITUA. TakKe 3TOro
3bpeKTa MOKHO [OCTUTHYTb, UCMOJb3Ys KNnarnaH
B LLIArOBOM peXunMe, perynmpys CKopocTb 1 cTe-
NeHb ero OTKPbITVA CBOOOLHO NPOrpaMmMIpPyeMbiM
kKoHTponnepom (PLC).

Mocne nonHoro oTkpbITA KnanaHa ICM oTKpbI-
BAETCA CONEHOMIHbIN KNanaH nofaun XngKocTtu
ICFE B cocTaBe knanaHHou ctaHuuu ICF @, Bo3-
06HOBNAA UMK OXNaxgeHua. YTobbl 3amopo3nTb
OCTaBLUMECA Kamn »KNULKOCTN Ha NOBEPXHOCTY
NCMapuTEeNsi, BEHTUIATOPbI BKJTKOUYAOTCS C HEKOTO-
PO 3aiepP>KKOW.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

14.

KomnoHeHTbl KOMMaHuu
Handocc ana cy6kputnuec-
KNX CUCTEM OXJIaXKAEHUA Ha
co,

Ha ceropHAwWHMI feHb KomnaHma JaHpocc moxeT
NPeaIoKNTb LMPOKNIA aCCOPTUMEHT KOMMEKTY-
IOLNX N3AENNI ANA NPOMbILIIEHHbIX XON04USb-
HbIX cnctem Ha CO,.

BONbLWMHCTBO NPUBELEHHDBIX HVXKE KOMMOHEHTOB
6blI0 ATTECTOBAHO 1 JOPabOTaHO ANs NPUMeHe-
HUA B cuctemax oxnaxkaeHusa Ha CO, B npegenax
pabounx gruana3oHoB JaBNEHU 1 TemnepaTyp,
yKa3aHHbIX B TEXHMYECKOW AOKyMeHTaumu. B yacT-
HOCTM, OrpaHNUMBalOWMM GaKTOPOM Ansi STOM
rpynnbl KOMMOHEHTOB ABNAETCA faBNeHue.

Bbinu pa3paboTaHbl KOMMOHEHTbI, CMELMabHO
npegHa3sHayeHHble AnA NPUMEHEHNA B KOHTYpax
BbICOKOrO AaBneHnsa cuctem oxnaxxaeHus Ha CO,.
Hanbonee pacnpoctpaHeHHble TUMbl KNnanaHoB
npuBeAeHbl Ha NOCNeayoLWmMX CTPaHULAX.

npOCI/lM nMeTb B BUAY, YTO nsgenmna cneunanbHo-
ro Ha3Ha4eHnA anAa BbICOKOro aaBneHnA nocrtas-

JIAKOTCA, KaK NPaBWI0, Ha yOJ10BUAX cneyranbHO-

o 3aKa3a 1 yBe/IM4YeHHOro CpokKa NoCTaBKW.

Jupekmuea EC Ha o6opydosaHue, pabomarowjee
noo dassnerHuem (PED)

KnanaHbl i1s1 NPOMbILLIEHHBIX CUCTEM OXNaxae-
HUA aTTeCTOBaHbl Ha COOTBETCTBUE TPebOBaHUAM
eBponencknx ctaHgaptos n upektrebl EC Ha
obopynoBaHue, paboTatoLLee Nof faBieHnem, a
Takxe nmetotT mapknposky CE.

KomnoHeHmbl 0718 NpOMbIW/TIEHHbIX CUCMeM OX/1aXX0eHUA

KomnoHeHTbl Komnauum flandocc gna DN Makc. Makc.
CYyOGKPUTNYECKNX MPOMBILLJIEHHBIX CUCTEM AaBNeHne  paBneHune
oxnax Ha CO, 40 6ap 52 6ap
OCHOBHbI€e K/lanaHbl, CONIeHONAHbIE KnanaHbl ICS11CS3 Bce 20-150
KnanaHHasa ctaHuus ICF Bce 20-40
MunoTHble KNanaHbl 4ns KnanaHos ICS CVP-XP
CVP-XP
CVC-XP
CVP-HP
CVPP-HP
EVM (NC) 65 6ap
EVM (NO)
3anopHble KnanaHsbl SVA-S Bce 6-200
SVA-L Bce 15-40
Perynupytouime KnanaHbl REG-SA/SB Bce 15-65
O6paTHO-3aMopHbIe KNnanaHbl SCA-X Bce 15-125
OunbTpbl FIA Bce 15-200
O6paTHble KnanaHbl CHV-X Bce 15-125
ConeHonpHble KnanaHbl EVRS/EVRST Bce 3-20
ICS + EVM Bce 20-150
ONEeKTPOHHbIV PacLUMPUTENbHbIN KnanaH AKVA Bce 10-20
ICM Bce 20-65
ICMTS Bce 25 140 6ap
CCMT Bce 15 140 6ap
ccm Bce 15-25 90 6ap
MpenoxpaHuTenbHble 1 NepeksoyatoLme SFA 15 -
Knanatbl DSV 1,2 20-32
POV 40, 50, 80 40-80
OunbTp-ocylwnTenb DCRH McnonHeHve ana BbicOKoro 46 6ap
[laBneHnsa
JlaTunK ypOBHA XMNAKOCTU AKS 4100/4100U | - -
la3oaHanu3atopbl GD
|:| N3enue MoxeT NCMonb3oBaTbCA B CTaHAAPTHOM UCMIONHEHNN,
Bce nsgenna nmeiot mapkmposky CE.
D W3genne [OMKHO GbITb N3roTOBEHO B CrELManbHOM NCMOSHEHUM
(BKMOYAA NCMbITAHUA NPU 6onee BbICOKOM AABNEHU, MAPKUPOBKY
1 fokymeHTauuio). Bce nspenuna nmetot mapkrposky CE.
© Danfoss A/S (RC-MDP/MWA), 2014-10 DKRCI.PA.000.C6.50 / 520H7708 129



PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

14.1

KoMnoHeHTbl KoMnaHum
DaHdocc ana cy6kpuTnyec-
KUX CUCTEM OX/IaXKAEHMA Ha
CO,

(npodonxeHue)

dnekmpoHHbie pe2ynamopel
ona CO,

Kamywku 0na coneHouoHebIx
KnanaHos

KomnoHeHmbl1 07151 X0/100UTbHBIX YCMAHOBOK MOP208bix Npednpusmuli

K Tbl RaHdocc ansa cy6KpuTUYECKNX Makc. Makc. Makc. Makc.
XONOAWUNbHbIX YCTaHOBOK Ha CO, AN TOprosbix AaBNEeHNEe paBneHVWe [aBneHne paBnieHue
npeanpuATn 42 6ap 46 6ap 52 6ap 90 6ap
ConeHouaHble KnanaHbl EVR2- EVR 15
EVUL
EVUB
LlapoBble 3anopHble KnanaHbl GBC ana CO,
O6paTHble KnanaHbl NRV gna CO,
DNeKTPOHHBIN PaCLUMPUTENBHDIN KnanaH AKVH 10
AKV 15
ETS 12.5-100
CCM10-40
CCMT2-8
ICMTS
ABTOMaTUYECKME PEryNATOPbI JaBNeHNA ICV
MBR
OunbTpbl-ocyINTENN DCR
DML
DMT
WNHauKaTop BnaxKHOCTN SG (BCTPOEHHbIN)

SG (rHe3goBow)

Bce nspenna nmetot mapkmposky CE

M3penve ponxHo 6bITb 3rOTOB/IEHO B cneynanbHOM UCNOJTHEHUN

|:| M3genne MOXET UCMOMb30BaTbCA B CTaHAAPTHOM UCMONHEHNN.

(BKNtOYaA UCNbITaHNA npu 60nee BbICOKOM AaBNeHnn, MapKnpoBKy

1 BoKymeHTaumio). Bce nsgenus umetot mapknposky CE

ABTOMaTMYeCKMe afianTUBHbIE PEryNATOPbI:
ABTOMaTMYeCKMe perynaTopbl Afia ncnaputenen:
ABTOMaTUYECKIE PErYNATOPbI MPON3BOAUTENIBHOCTU:

ABTOMaTUNYECKUNE perynaTtopbl ona BOZOOXNagMTenen:

ABTOMAaTUYECKMNIA PEFYNATOP AN KaCKafgHbIX CUCTEM:
ABTOMaTUNYECKUNIA PErynaTop AaBNeHns:

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 TpeboBaHusA K
MaKC/MaribHOMY OTKpbIBatoLLeMy nepenaay AaB-
neHunsa (MOPD) coneHomngHoro KnanaHa B page
CJlyyaeB MOTYT HaxOAWTbCA 3a Npefenamu CTaH-
JAPTHbIX XapaKTePUCTUK KaTyLIKN.

an/IMepr TUNOBOIro NPUMEHEHUA:

B BripbiCK XKMAKOro XnagareHTa 4sia oxIaxkaeHus
Komrnpeccopa

m OTTanka ropAaYm razom

m 3anopHbli KNanaH nepes pacwnpuTenbHbIM
KranaHom

B cBA3M ¢ 3TUm KomnaHuAa OaHdocc npegnaraet
KaTyLK1 MowHocTblo 20 BT, ob6ecneunBatowne
[Arana3oH MaKCMMaNbHOro OTKPbIBAOLLEro nepe-
naja faBneHua KnanaHos go 40 6ap.

B accoptumeHTe nmetoTca KaTyLwKn MOLLHOCTbIO
20 BT c HanpsxkeHnem nuTaHuA 24, 110 1 230 B
nepem. Toka 50 'y,
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

15.

MonHbI acCOPTUMEHT
nsgenuin nus
HepXKaBeloLen ctanm

3awwmTa noBepxHoOCT 060pyAOBaHMA Nprobpe-
TaeT BCe 6orbluee 3HaUYeHne, 0COBeHHO ANA cuc-
TeM OXJaXKAeHNs B MULLEBOW NPOMBbILLSIEHHOCTY,

rae anAa ouncTky W1pPOKO NPUMEHAIOTCA arpeccns-

Hbleé MoLKne n Yynctawme cpencrea.

B cBA3M ¢ 3TUM KomnaHuAa LaHdocc npegnaraet
YrnoBble 1 NPAMble KNnanaHbl U3 Hep»KaBetoLeit
CTanu C NPUCOeANHNUTENbHBIMU Pa3mepamm OT
DN 15 mm ('/,") ;o DN 125 mm (5") .

m 3anopHble KanaHbl SVA-SS
PyuHble perynupytoLme KnanaHbl REG-SS
O6paTHO-3aMopHble KanaHbl SCA-SS

(TonbKo yrnosbie)

m O6paTHble KnanaHbl CHV-SS

(TonbKo yrnosble)

m OunbTpsl FIA-SS

MepenyckHble KnanaHbl OFV-SS
(TonbKo yrnosbie)
® lironbyatble KnanaHbl SNV-SS

DTOT aCCOPTUMEHT KJlarnaHOB OTBEYAET CaMblM

CTPOrM TPeboBaHVAM MO HUXKEYKa3aHHbIM Na-

pameTpam:

1. O6ecneyeHune 6onee HafeXHOW 3aLLnTbl Ha-
PY>KHbIX NMOBEPXHOCTE KNnanaHoB 1 GUTUHIOB.

2. CoOTBETCTBME COBPEMEHHbBIM TEHAEHLMAM B
NPOEKTUPOBAHUY XONOAUbHbIX YCTAHOBOK.

Mpwy onpeaeneHHbIX YCNoBUAX SKCMyaTaLUmm, Ha-
NpuMep, Ha OTKPbITOM BO3ZYXE WJIN B arpeccus-
HOW OKpY»KatoLLen cpene (Hanpumep, 6eperosble
YCTaHOBKM), TpebyeTCA BbICOKasA CTeneHb 3alyuTbl
HapY>KHbIX MOBEPXHOCTEN ANA NPeAoTBpaLLeHNA
BbIXOZa 13 CTPOSA MO MPUYMHE KOPPO3NU.

CoBpemeHHble CTaHAaPTbl 6@30MacHOCTY NULLEBbIX
NPOAYKTOB 3a4acTyto TPebyioT MOBCEAHEBHON
OUMCTKM MOOLUMY CPEACTBAMU /151 3aLLUUTbI OT
GaKTepuil, UTO TaK>Ke BIIeYeT 3a COb6oi Heobxoaun-
MOCTb HafIeXKHOW 3aLUMTbl HAPYXKHbIX MOBEPXHOC-
Ten.

m CoBMeCTMMbI CO BCEMI OOLLENPUHATLIMM
HeroploYMmn xnagareHtamu, Bkntodasa R717 un

HEKOPPO3UNOHHDbIE ra3bl N XNOAKOCTU B 3aBNCU-

MOCTHN OT YMJIOTHUTENbHbIX MaTepKnasioB.
m JlononHutenbHble NPUHaONEXHOCTU!

Konnauok MaxoBuk
SVA-SS X X
REG-SS X
SCA-SS X
CHV-SS
FIA-SS
OFV-SS X

m Ob6ecneymBatoT onTUMasbHble XapaKTepncTun-
KW MOTOKa.

m Kopnyc BbIMONHeH 13 cneLuanbHON XnagocTon-
KoW cTanu, cepTMdULMpPOBaHHON ANA UCMOMb-
30BaHVA B YCJIOBMAX HU3KKX TemnepaTyp.

m Jlerko pa3bupatotcs Ans NpoBeAeHVs OCMOTPA
1 TEXHUYECKOTO 06CNyKMBaHUA.

m 3anopHble KnanaHbl SVA-SS moryT nponyckatb
noTok pabouel cpeabl B 0601X HanpaBieHUAX.

LUTyuepbl noa ceapKy BCTbIK DIN.

m MakcmmanbHoe pabouee fjaBreHue:
52 6ap 136. (754 GyHT/AoNM? 136.)
m [lnana3oH Temneparyp:
ot -60 go +150°C (oT -76 no 3020°F).

m KoMnakTHOCTb 1 Manblii BeC KanaHoB, yao6-
CTBO TPAHCMOPTUPOBKMN 1 MOHTaXa.

VimetoT o6paTHy0 MOCaAKyY KiarnaHHOro KOHyca,
YTO NMO3BONIAET 3aMEHATb CallbHMKOBOE YMJIOT-
HEHME LWTOKa [1aXke BO BpeMs paboTbl KflanaHa,
Hanpumep, nog aasneHunem (SVA-SS, REG-SS,
SCA-SS, OFV-SS).

CepTudrKauma: o BONPocam TEKYLLEro CocTo-
AHVA cepTUdMKaLmMmM NpoayKLmMmn obpallaitech
K MecTHOMY Aunepy KomnaHum andocc.
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PyKoBOACTBO MO NPOEKTUPOBAHUIO MPOMbILINIEHHBIX XONOAWIbHbIX CUCTEM

CosieHoUOHbIe KnanaHsl
muna EVRS u EVRST u3
Hepxasetoweli cmasnu

KnanaH tTrina EVRS 3 aBnaetca knanaHom npamoro  Knanaxbl EVRS 3 n EVRST npegHa3HayeHbl ana

nencTBnA. nojAep»KaHnA OTKPbITOrO MNOJSIOXKEHNA NP Hyre-
Knanatbl Tvna EVRS Tunopasmepos 10, 15 1 20 BOM nepenage AaBfieHnsA.

ABNAOTCA CEPBONPUBOAHBIMY KnanaHamu. Knananbl EVRS/EVRST Tunopasmepos 10, 15 1 20
KnanaHbl Tna EVRST Tunopasmepos 10,15 1 20 CHabKeHbl LUTOKOM PYYHOTO OTKPbITUSA.
ABNIAOTCA KNanaHaMu C NpuHyauTenbHbIM cepBo-  KnanaHbl EVRS n EVRST noctaensaioTca B Buae
ynpaBneHvem 1 NpefHa3HayeHbl ANa npumeHe- OTAeSIbHbIX 3IEMEHTOB, T.e. KOPMYC U KaTyLKa

HUA B XNOKOCTHbIX IMHUAX, NMHUNAX BCaCbIBaHWA, AOJIXKHbI 3aKa3blBaTbCA MO OTAE/IbHOCTU.
ropAYvero rasa 1 BoO3Bpata Macsa XoN104nnbHbIX

YCTaHOBOK, pa6OTaIOIJJ,I/IX Ha aMMunake nnn ¢T0p-

copjepXxallimx xnagareHTtax.

OcobeHHocmu

| Kopnyc KnanaHa 1 coegnHuTesbHble WTyLuepbl
BbIMOJIHEHDbI N3 Hep>KaBe|ou.|e|7| CcTannm

® MakcmanbHoe pabouee gasnerue 50 6ap 136.

m [penHasHaueHbl 415 aMMraka u propcogep-
XKaluMx XnagareHToB

B MakcumanbHbIN OTKpbIBaloOLW M nepenag Aas-
nenust (MOPD) fo 38 6ap ¢ KaTyLuKol nepem.
TOKa MoLHOCTbio 20 BT

m LLUnpoKnii accopTUMEHT KaTyLleK nepem. 1
MoCT. TOKa

m Temenpatypa cpenpl fo 105°C

m LUToK pyyHoro oTkpbITuA B KnanaHax EVRS,
EVRST 10, EVRST 15 n EVRST 20
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

16. MpunoxeHune

16.1
Tunosble cncrembl
oxslaxkpaeHus

B obuiem 1 Lenom cucteMbl OXnaxkaeHua oTiu-
YalTCA APYr OT Apyra CXeMoW XONoANIbHOro
KOHTYypa 1 cnocobom nofauu xnapareHTa B ncna-
putenb. Mo ycTpoNCTBY X0NOAMIBHOTO KOHTYpa
NPOMbILSIEHHbIE CUCTEMbBI OXNAXKAEHWA AENATCS
Ha Tpv TMna:

OpHOCTyneHYaTble CUCTeMbl
3T cncTeMbl paboTatoT nNo 6a3oBoMy LUKIY:
CKaTre — KOHAEHCAUNA — PAaCLUIMPEHNE — KUMEHNE.

,Zl,Byxcrynqua'rble cncTembl

DTV CUCTEMbBI MEIOT ,U,ByXCTyI'IeHLIaTbIVI unkn
CKaTnA C NCNONb30BaHMEM, KaK NpaBuio, ABYX
KoMnpeccopos. ,D,J'Iﬂ onTnMmmsaunm npomssogn-
TeJIbHOCTU CUCTEMDI NMpeaycMmaTpuBaeTca npome-
KYTOYHOE oxJiaxaeHue.

KackagHble cucrembl

[laHHble cMcTeMbI UMEIOT ABA NOC/IeA0BaTENbHbIX
XONoAWNbHbIX KOHTYpa. Micnaputenb BbICOKOTEM-
nepaTypHOro KOHTYPa BbIMONHSAET TakKe GYHKLMIO
KOHAEeHcaTopa HU3KOTEMMNEPaTYPHOrO KOHTYpa.

Mo cnoco6y nofayn xnagareHTta B ucnaputenmn
CncTemMbl Nogpa3aenarTca Ha ABa OCHOBHbIX
Thna:

CucTembl C HeNoCpPeACTBEHHbIM KUNeHnem

B paHHbIX cMcTemMax NapoXKnAKoCTHaA CMeCh XJ1a-
JareHTa nocsne gpoccennpoBaHuna (paclumpeHis)
HarnpaBsfiAeTCA HEeNMoCpeCTBEHHO B MCMAPUTENN.

LinpKynAunoHHble cncTembl

Mocne fgpoccennpoBaHns NPONCXOANT pasaene-
HUe XNAKOW 1 NapoBoi ¢pa3 xnagareHTa B oTaenu-
Tene XnAKoCTu 1 B CNapuTenv NOAAeTCA TONbKO
KOk xnagareHt. LInpkynauma »xkugkoro xnaga-
reHTa ocyLlecTBaAeTcAa NMbo camoTekom, 6o
npuv NomoLM Hacoca.

[anee npueegeHbl NPUMEpPbI PACCMOTPEHHbIX
BbILLE CUCTEM.
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PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

OpHocTyneH4yaTas
cncTemMa oxnaXkgeHusa
C HEenocpeacCTBEHHbIM
KUNeHneMm XjagareHTa
(DX cxema)

=== [Japo06pa3HbIi XxNagareHT
BbICOKOIO AaBneHnA
Kuaokunm xnagareHT
BbICOKOTO iaBneHnsA

== [JapPOXNAKOCTHAA CMECH
MapoobpasHbliii xnagareHT
HW3KOro JaBfieHua

== \acno

@ 30ma perynnpoBaHus paboTbl
Komnpeccopa

@ 30na perynupoBaHuisi paboTbl
MAC/IAHOW CUCTEMbI

@) 30ma perynupoBaHuisi paboTbl
KoHpeHcaTopa

@ 30na perynupoBaHus paboTbl
ucnaputens

Puc.16.1.1 O0HOCMyneH4Yamas cucmema ox/1axo0eHus ¢ HenocpeoCMaeHHbIM KuneHuem xaddeeHma
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OpHocTyneHyYaTas cuctema C HenocpeacTBeHHbIM
KUMEHNEM X/lafiareHTa ABnseTcs 6a3oBon cucTe-
MOV, KoTopas Hanbonee WNPOKO MPUMEHSETCA B
cucTemMax KOHAULMOHMPOBAHMS BO3yXa U B CUC-
Temax OXnaxAeHNsA Manoi NPon3BOAUTENIbHOCTY
(cm. prc.16.1.1). XONoAaUAbHBIA LUK BbIFNAANT
cnegyouwym 06pa3om: NapoobpasHblii XxnagareHT
HI3KOTrO aBeHUA OKMMAETCA B KOMMNPECCOPE, C
BbIXOZja KOTOPOTO Map BbICOKOTO [laBleHus noaa-
€TCs B KOHLEHCATOP, rAe OH KOHAEHCMPYETCS B
MAKOCTb BbICOKOIO AlaBNieHs. 3aTemM Npu Nomo-
LUV TEPMOPETY/IMPYIOLLETO PACLUMPUTENIBHOTO Kia-
naHa NPoONCXOANT APOCCENNPOBaHE XUJKOCTA
BbICOKOIO 1aBNeHVA B UCMAPUTESb, FAe KUAKOCTb
HV3KOTO [JaBNIEHNA KUMUT 1 06pa30BaBLLNIACS Nap
HI3KOro [laB/ieH1si CHOBa MOAAETCsA B KOMMPECCop.

MacnootaenuTens 1 pecBep He UMEKT OTHOLLIEHNS
K XONT0AWAbHOMY LMKy, OfHaKo UMetoT 6onbluoe
3HaYeHue AnA perynnupoBaHna paboTbl CUCTEMBDI.
B macnootgenvTene nponcxonuT otTaeneHre Macna
OT XM1afiareHTa C NocseayioLMm BO3BPaToOM ero B
Komnpeccop. [JaHHbIN MaCiAHbIN KOHTYP OYeHb
BaXeH AnA obecneyeHns 6e30TKaszHom 1 adpdek-
TUBHOI pPaboTbl KoMnpeccopa. PerynupoBaHue
PaboTbl MacNAHON cMcTEMBI (CM. pa3aen 6) Heob-
XOAVMO ANA NofAepPKaHnA TemnepaTypbl 1 Aas-
NeHnA Macna Ha AoMyCTUMOM YPOBHe.

PECVIBep npefHasHavyeH anAa npnema ms cncrembl/
BO3BpaTa B CUCTeMY XJlafjareHTa B npouecce name-
HEHWA ero Konn4yecTtea B pa3/iIMyHbIX 3J1IeMeHTax
CCTEMbI B COOTBETCTBUM C U3MEHEHMEM TEMIOBOW
Harpyskum nnuv npn tTexHn4eCckom O6Cﬂy)KI/IBaHVII/I.
PeCI/IBep TaKXe nogaepkmBaeT NOCTOAHHOE AaB-
JiIeH e nogayun Xnakoro xjagareHTta B pacwmnpu-
TENbHbIN KNanaH.

Pa6oTa TepMoperynvpyoLLero paclupuTenbHOro
KfanaHa perynupyercs rno temneparype neperpe-
Ba. PaboTa KnanaHa umeeT oueHb 60sbLLIOE 3Haue-
HVie AN1A Hagnexalero GyHKUMOHMPOBAHNA Kak
ncnapuTens, Tak u Komnpeccopa:

m 3a cyeT nogaeprKaHMA NOCTOAHHOIO neperpe-
Ba Napa Ha BbIxofje 13 ncnapuTens Tepmopery-
NUPYIOLWNIA pacUMPUTENbHBIN KnanaH obecne-
yrBaeT Haanexallyto nogauvy *KUAKoro xnaga-
reHTa B cnaputesib B COOTBETCTBUM C TEMSIO-
BOW Harpy3Kom.

m [leperpes rapaHTpyeT Nofavy UCKUNTESb-
HO Napoo6pa3HOro xafareHTa BO BCacbiBato-
LLYI0 fIVHWIO KOMMpeccopa. Hannuue Kanesnb

XKWAKOCTY B JIMHWU BCACbIBaHWA MOXET Npu-
BECTU K MMApaBanNYeckomy yaapy.

CnegyeT MeTb B BMAY, YTO TEPMOPEryMpPYIOLWNiA
pacwvpuTenbHbI KnanaH MOXeT NoALepKMBaTbh
TOJIbKO NMOCTOAHHYIO TeMMepaTypy neperpesa, HO
HMKaK He NMOCTOAHHYI0 TemnepaTypy KUNeHna xna-
fareHTa. CnepoBaTenibHO, NPV OTCYTCTBIM APYTUX
CpefCTB perynMpoBaHmna TemnepaTypa KuneHus
OyfeT yBeNIMUMBaTLCA C yBENIMYEHVEM TEMIOBON
Harpysku, 1 Ha060poT. MoCKONbKY 3afayen npoLiec-
ca oxnaXkaeHuA ABNAeTCA NofAepaHne NoCTOAH-
HO TemnepaTypbl KMNeHns, HeobxoauMbl Apyrue
CpefcTBa perynnmpoBaHus, Hanpumep, ycTpocTaa
perynnpoBaHua paboTbl KOMNpeccopa 1 ucnapu-
Tena. CpepcTBa perynnpoBaHns pa6oTbl Kom-
npeccopa (cM. pasgen 2) obecneyrBatoT perynu-
poBaHue X0No[0NPON3BOAUTENIbHOCTN CUCTEMDI,
a cpepcTBa perynposBaHus paboTtbl ncnapure-
ns (cm. pasgen 5) obecneumBatoT HEOOXOAUMbIN
pacxop xfiapareHTa B crnapurerne.

TeopeTnuecky, Yem MeHblLEe TemnepaTtypa KOHAEH-
cauuu, TeM BbiLUe XONOANNbHbIN KOSGPULINEHT.
OpfHako, B cMcTeMax C HernoCcpeaCcTBeHHbIM Kure-
HVIEeM MPY CJIMLLIKOM HV3KOM [aB/IEHUN B PECHBEPE,
nepenag AaBfeHns Ha PaCLUMPUTESIbHOM KJlanaHe
OyneT CNMWKOM MaJibiM Ans obecrnedyeHuns gocTa-
TOYHOrO pacxofa xnagareHta. Mostomy npu 60nb-
LIKX KOoNebaHUAX NPOV3BOANTENbHOCTM KOHAEHCa-
LMK B TaKUX CUCTEMAX CrieflyeT npefycmaTprBaTbh
perynupoBaHvie Afa NpefoTBPaLLeHNs CIMLWIKOM
HM3KOro AaB/ieHnsa KoHageHcauuu. laHHomy Bon-
pocy nocesuieH pasgen «PerynupoBaHue pa6o-
Tbl KOHAEHCATOpOoB» (CM. pasfen 3).

OCHOBHbIM HEJOCTaTKOM CUCTEM C HEMOCPEACTBEH-
HbIM KuneHvem sisnaetcs Huskun KMNA. Heobxoan-
MOCTb NMOAAEePKaHNA Neperpesa napa npuBogUT
K CnefyoLym oTpuLaTenbHbIM NocieacTBUAM:

® YacTb TennoobmMeHHOI NOBEPXHOCTM UCNapW-
TesA 3aHUMAETCA MaPOM, UTO CHUXKaeT apdek-
TUBHOCTb Tensionepeaayn.

m [lpun paboTe Ha neperpeTom nape SHepromnoT-
pebneHne KoMNpeccopa Bblille, Yem Npu pado-
Te Ha HacCbILWEeHHOM rape.

B uensax nosbieHNA 3HeprospPpeKTMBHOCTA B
H3KOTEMMEPATYPHbIX XONOANIbHbIX YCTaHOBKAX
1 XONOAUNbHbIX YCTaHOBKax 60bLLION NPOK3BO-
ONTENbHOCTU NPUMEHSAIOTCA CUCTEMbI C HACOCHOM
W eCTeCTBEHHON LMPKYyNALMen XxnagareHTa.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

OpHocTyneHyYaTas cucrema
oxnaxAeHus ¢ HaCOCHoO
nopaueii xnagareHTa

=== [Jap006PA3HBIN XSTaJAreHT
BbICOKOIO aBfeHNsA
Mugknin xnapareHt
BbICOKOIO AaBneHnA

= [JapPOXKNAKOCTHAA CMECH
MapoobpasHbiit xnagareHT
HW3KOro JaBfieHna
Munpknn xnapgareHt
HW3KOro JaBJieHnA

== Macno

@ 30ma perynnpoBaHus paboTbl
Komnpeccopa

30Ha perynnpoBaHuisi paboTbl
MaC/IAHOW CUCTEMbI

® 30ma perynvpoBaHua paboTbl
KOHJeHcaTopa

@ 30ma PerynpoBaHNs ypOBHs
XKULKOCTU

® 30na perynnpoBaHus paboTbl
ncnapuTens

He Bce KnanaHbl MoKasaHbl Ha Cxemax.
CxeMmbl He JOMKHbI UCMOJb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

Puc.16.1.2 O0HOCMyneH4Yams cucmema ox/1ax0eHus ¢ HacocHoU nodayeli xnadazeHma

u omma’dikou 20pAUM 2a30M
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XPaCLLIVIpVITen bHbIN

Cxema OHOCTYNeHYaTon CUCTEMbI OXNAaXKAEeHWA,
npuBeaeHHas Ha puc. 16.1.2, MeeT MHOro obLero
CO CXeMOW CUCTEMbI C HENMOCPEeACTBEHHbIM Kumne-
HVeM XJ1lapgareHTa, NprBeeHHoN Ha purc. 16.1.1.
OCHOBHbIM OTIMYMEM AaHHOW CUCTEMbI ABNAETCA
MCNOJb30BaHMeE B IMHUWN BCACbIBaHUA KOMIMPeCCco-
pa HacbILWeHHOro, a He MeperpeToro napa xnaga-
reHTa.

970 obecneunBaeTca Hannumem oTaeNuTeNs Xua-
KOCTW MeXAy ncnaputenem 1 Komnpeccopom. B
OTAENUTENE XNAKOCTY MPOVNCXOAUT pa3aeneHne
NapoOXMAKOCTHOM CMeCK, YHaCTUYHO NOCTynatoLLen
13 UCNAPUTENS 1 YaCTUYHO Yepes paclumpuTesib-
HbI KnanaH 1, Ha XugkocTb 1 nap. OTctoga B nu-
HUIO BCACbIBAHWA KOMMPECCopa NoCTynaeT TONbKO
HaCbILLEHHbIN MAP U TONbKO XXMAKOCTb NOAAETCA
Hacocamu xflafjareHTa B ucnapuTenb.

BBunay OTCYTCTBYA Neperpesa BCacbiBaemMoro B
KOMMpeccop napa, Temrneparypa Kunexus 6yaet
HUXKeE, YUeM B CCTEME C HEMOCPEACTBEHHbIM Kire-
HUeMm, yTo obecneunBaeT bonee 3PpHEKTUBHYIO
paboTy komnpeccopa. [Mpor3BogUTENBHOCTb KC-
napuTens NoBbILIAETCA, MOCKOMbKY BCA TEeNNoo6-
MeHHas NOBEPXHOCTb NCMOMb3YETCA )1 OXIaX-
JeHus, 6e3 ee YaCTUYHOIO UCMOMb30BaHVA ANA
neperpesa napa. CriefoBaTtenbHO, CMCTEMA C Ha-
COCHOWVI NMOoAAyen XMAKOro XnagareHTa ABnseTcs
6onee 3¢pHeKTUBHON, YUeM aHANOrMYHAA CUCTEMA
C HEMOCPEACTBEHHBIM KUMEHVEM.

Tpy6onpoBoa Mexay BXOLOM B KOHAEHCATOP 1
pecnBepoM CNyXXUT 4J151 BblPaBHUBAHUA AaBReHUA
C uenbio obecrneyeHns 6ecnpensaTCTBEHHOro Noc-
TYMNEHUA KOHAEHCMPYEMOW KUAKOCTU N3 KOHAEH-
catopa B pecumeep.

[lna cuctem C HaCOCHON Nofaven xnagareHTa
OUeHb BaXKHO He [10MycKaTb HernpeLHaMepeHHOro
HapyLeHusa paboTbl Hacoca. [loaTomy perynupo-
BaHMe paboTbl HACOCa UMeeT 6oNbLLOe 3HAUYeHKe
Ans obecnevyeHuns HeobxoanMoro nepenaga aas-
NEeHNA, NOCTOAHHOTO pacxofa »UAKOro XnaaareH-
Ta 1 CO3[aHVsA YCIIOBUI, NCKITIOUAIOLWMX BEPOAT-
HOCTb HapyLleHWA paboTbl Hacoca. [laHHbI Bom-
poc noapo6HO PacCMOTPEH B pa3aene 8.

B cmcTemax c HacocHoM nofayen oTCyTCTBYeT Ta-
KOW MapameTp Kak neperpes napa, KOTOpbIi MOX-
HO 1cnonb3oBaTh ANIA yNpaBneHNa TepMoperynu-
pYyOLWMM pacliMpPUTENIbHBIM KianaHoM.

Kak npasuno, perynnpoaHue paboTbl paclumpm-
TeNbHOro KnanaHa 1 ocyLlecTBNAETCA MO YPOBHIO
XKNIKOCTV B OTAENUTENE XXNLKOCTY U MHOTAa No

YPOBHIO XMIKOCTY B pecrMBepe I KOHAEHcaTope.
OT0 TaKXe Ha3blBAaeTCA PeryimpoBaHneM ypoBHA
XKUIKOCTH, KOTOPOE paccmMaTpuBaeTcA 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 HaNMymA BRarv B Bosgyxe. TOT C/IO HeOo6-
XOAMMO MepUOANYECKN YaanaTb, Tak Kak OH npe-

NATCTBYET MPOXOXAEHUIO MOTOKa BO3AyXa Yepes

ncnapuTenb U CHXKAET ero NPOV3BOANTENbHOCTD.

[Ina oTTaMKkn MOXHO UCNOSIb30BaTb FOPSAYNI ras,
3N1eKTPoobOorpeB, OKpyKatoLuiA BO3AYX 1 opoLue-
Hue Bogon. Ha puc. 16.1.2 npeacTtaBneHa cncrema
OTTalKM ropsAYnm razom. Yactb ropayero rasa us
KOMMpeccopa NofaeTca Ha OTTalKy ucnapuTens.

lopAunii ras HarpeBaeT NcnapuTenb, pacTannuneas
cnoii 0bpa3oBaBLLErocs NbAa, 1 NPy STOM KOHAEH-
cupyeTca, NpeBpaLanch B XUAKOCTb BbICOKOrO
fasneHua. [Npy noMoLm nepenycKHOro KnanaHa
3Ta XKUAKOCTb BbICOKOIO jaBieHNA BO3BpaLlaeTca
B OTAENNTESb XKUAKOCTU Ha NMHMMN BCACbIBAHNA.

OTTalika ropsa4rm ra3omM MOXeT NPUMEHATHCA
TOSIbKO B CMCTEMAX, MMEIOLMX HE MEHEE TPeX Ma-
pannenbHo paboTatowmx ncnapuTenen.

Mpwn oTTarke He MeHee ABYX NcnapuTenen (B 3aBu-
CUMOCTU OT NPOV3BOANTENBHOCTY) AOMKHBI Pabo-
TaTb B PEXMME OXJIAXKAEHUSA 1 TONIbKO OAUH MCNa-
pUTeNb MOXET HAaXOAUTbCA B PeXrMe OTTalKu; B
NPOTVMBHOM CJlyyae KOJIMYeCTBO NPOuN3BOAVIMOrO
ropsavero napa byget HeaoCTaToUYHbIM Ans obec-
neyeHns npouecca oTTanKku.

Crnocobbl NepeKnoyeHs PeXXMMOB OXNaXxaeHuWs
1 OTTAlKN PaCcCMOTPEHbI B pa3fesie O perynmpo-
BaHWM paboTbl ncnaputenen (Cm. pasgen 5).
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AByxcTyneH4yaTble CCTEMbI
oxnaxkaeHnA

=== [Tap00O6PA3HDBIN XSTafareHT
BbICOKOIO AAaBNieHMsA
Munpknn xnapgareHt
BbICOKOIO AaBNieHMs

mmmm [apOXKMAKOCTHAA CMECh
MapoobpasHbiil xnagareHT
HWU3KOrO JaBneHus

m— KNOKUI XNAOArFEHT
HW3KOro JaBfieHuA
MapoobpasHbliii xnagareHT
cpepaHero faBneHus

== Jlpyran cpefa
(macno, Bopa v ap.)

He Bce KnanaHbl MoKa3saHbl Ha CXemax.
CXeMmbl He JOMKHbI UCMOb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
[OKyMeHTaLmu.

TunoBasa cxema ABYXCTyMNeHYaToON CMCTEMbI NpU-
BefeHa Ha puc. 16.1.3. YacTb XnaKoro xnagareHTa
13 pecnBepa CHavana gpoccenupyertca Ao npo-
MeXyTOUYHOrO laBNEeHMA U NCNAPAETCA, OXNaKaas
APYryto YaCTb XKNAKOrO X1ajareHTa B MpOMeXKyTou-
HOM oxJlaguTene.

3atem nap Nnpy NPOMeXXyTo4yHOM AaBNeHnn Ha-

NpaBfAeTCA B INHNIO HarHETaHNA KomMnpeccopa
CTyneHW HN3KOro faBnieHnA, oXnaxnaeT HarHe-

Taembli nap n nofgaeTca B KOMNpeccop CTtyneHn
BbICOKOIo AaBneHwus.

I'Ipm OTOM 3KOHOMUTCA 3Heprua, Tpe6yemaﬂ anAa
CKaTmA 3TOM YacTn napa OT AaBJIEHNA BCaCblBa-
HNA 0O NPOMEXYTOYHOro AaBNeHNA N CHUXaeTcA
TemnepaTtypa napa Ha BbIXoAe N3 KoMnpeccopa
CTYyNeHW BbICOKOTO aBJIEHUA.

Taknm 06pa3om, ABYXCTyrNeHyaTas cuctema asns-
eTcs Hanbonee NOAXOAALWEN ANA HU3KOTEMMEPa-
TYPHbIX XONTIOAUIbHbBIX YCTAHOBOK BBUAY BbICOKOM
NPOV3BOAMTENBHOCTN U HU3KOW TemrepaTypbl
HarHeTaHus.

M3 NpOMeXXyTOUHOTrO OX/TaAUTENA MOXET TaKkxKe
OCYLLeCTBAATbCA Nofaya XnajareHTa B cpefHe-
TemnepatypHble ncnaputenu. Ha puc. 16.1.3 no-
Ka3aHa camoTeyHasA nojaya xnagareHTa B cpeg-
HeTemMrnepaTypHbIN NNACTUHYATLIN NCMapuTenb.

B oTnnumne oT HaCOCHOM LMPKYNALMN CAMOTEYHAA
LMPKYNALMA OCYLLECTBNIAETCA 3a CYET TePMOCU-
$OoHHOro KoHTypa ucnaputena. CamoTteyHasa uup-
Kynsaums asnaetca 6onee npocTol 1 HageXXHom
(He 3aBMCUT OT HapyLUeHKA paboTbl Hacoca), OAHaKO
Tensionepegaya npy 3Tom He Takas BbICOKas.

TeopeTnyecku, ABYXCTyrNeHYaTaa cMctema ABnAeT-
cA BecbMa 3pdekTuBHo. OffHako oueHb TPYAHO

HaNTX XONOAUNbHBIN areHT, KOTOpPbI Bbl XOPOLLIO
MOAXOAMN ANA YCIIOBUI KaK BbICOKMX, TaK U HU3-

KX TeMnepaTyp B HA3KOTEMNEPATYPHbIX CUCTe-

Max OXJaXKaeHus.

Mpw BbICOKMX TemnepaTypax AaBfeHne xnagarex-
Ta ABNAETCA OYEHb BbICOKMM, YTO HaKaablBaeT
BblCOKMe TpeboBaHMA Ha Komnpeccop. B ycnosusax
HU3KUX TeMnepaTyp AaBeHne XnagareHTa MoXeT
JOCTWraTb Bakyyma, YTo MpUBOAMUT K NonagaHuio
B cMCTeMy OOJbLUEro KoNMyecTBa Bo3ayxa (Hanu-
yne BO3[yxa B CCTEME CHMXKAeT Tensonepenato-
LYt CMOCOBHOCTb KOHAEHCATOPa, CM. pa3aen 9.3).
[oaToMy HannyyLWwmm peLueHnem A HU3KoTeM-
nepaTypHbIX XONOAUNbHbBIX YCTAHOBOK ABNAETCA
KacKagHasA cucTema oOxNlaXKaeHus.

Puc.16.1.3 [lgyxcmyneHyamas cucmema oxiaoeHus

PaclmputenbHblii

BycTepHbiit Komnpeccop/
KOMMpeccop CTynexn
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= CTyNeHU BbICOKOTO
S fasneHna
g =
S o
£ 3
5 S
g 3
5 9
g g
z 5
g
7
KoHpeHcaTop
Macnooxna,qMTenb
Mpomexy-
TOUHbIVA
oxnaguTens P
A 24
Pacwmputens- knanaw
HbI KnanaH
I DA
1T T
Wcnaputenb
OTnennTenb XnaKocTn
LIMpKynALMOHHbIi Wcnapurens
- Hacoc
<
Danfoss
Tapp_0131_02
10-2012

136

DKRCI.PA.000.C6.50 /520H7708

© Danfoss A/S (RC-MDP/MWA), 2014-10



Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

KackagHble cucrembl
oxnaxgeHua

=== [1ap0O06PA3HbBIN XNTaAareHT
BbICOKOIO AaBfieHnsA
Muakuin xnagareHT
BbICOKOIO AaBfieHnsA
= [1apOXKUAKOCTHAs CMECH
MapoobpasHblii xnagareHT
HW3KOro AaBfeHus
Muakuin xnagareHT
HW3KOro AaBneHus
== [lpyrada cpefa
(macno, Boga n ap.)

Kak nokasaHo Ha puc. 16.1.4, KacKagHble CUCTeMbl
COCTOAT 13 ABYX OTAENIbHbIX XONOAWNbHbIX KOHTY-
poB. icnapuTenb-KoHAeHCcaTop 06beanHAET ABa
KOHTYpPa, BbINOHAA GYHKLMM MCMAapUTENA BbICOKO-
TemMrnepaTypHOro KOHTYpa 1 KOHAeHcaTopa HU3KO-
TemnepaTypHOro KOHTypa.

B pasHbIx KOHTYpax MOTyT UCMOMb30BaTbCs Pa3Hble,
Hanbonee 3pdeKTNBHbIE ANA COOTBETCTBYIOLLErO
KOHTYpa, XnafareHTbl. Hanpumep, Ans BbICOKO-
TemrnepaTypHOro KOHTypa MOXeT UCMO/b30BaTbCs
NHs, a ana Hu3KkoTemnepaTypHoro KoHTypa — CO,.

Ona Takon CO,-NH; cuctembl TpebyeTcs MeHbluee
KONMYeCTBO aMMMaKa 1 OHa obecrneuriBaet 6onee
3bdeKTVBHbBIN NpoLecC HN3KOTeMMepPaTypHOro
OoXNlaXAeHnA No CPABHEHUIO C aHANOTUYHOW [BYX-
CTyrneH4YaTon aMMrayHOM CUCTEMOWA.

Puc.16.1.4 KackaoHas cucmema ox1axoeHus

Danfoss
Tapp_0132_02
10-2012

Komnipeccop

AURLNLBITLOOLDRIA

Pecusep

PaclumputenbHbIn
KnanaH

Wcnaputenb

OTAeNUTENb KINAKOCTU

LInpKynaunoHHbIn
Hacoc

A

Komnpeccop @
=
oy
s >
<}
3
2
5
E
KoHpeHcatop
Macnooxnagurens Pecueep
PaclumputenbHbiit
KnanaH

OTaenuTenb XNAKOCTU

Wcnaputensb-
KoHAeHcaTop

LIMpKyNnALMOHHBbI
Hacoc

A

He Bce knanaHbl MOKa3aHbl Ha CXemax.
CxeMmbl He JO/KHbI NCMONb30BaTbCA

B KauyecTBe KOHCTPYKTOPCKOMN
OKYMEeHTaLuu.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

17.
[BYXMO3NLNOHHOE 1
nnaBHOe perynupoBaHue

CokpauwieHus u onpedesneHus

Hvke nofpo6HO paccMaTpUBaOTCA OCHOBbI iBYX- O TEOPUM PEryNMPOBaHIA 1 NCMONb3yeMblX TEXHN-
MO3MLIMOHHOTO 1 MIaBHOro perynnpoBanua. Llenb  yecknx TepmuHax. Kpome Toro, pasaen cogepxut
[aHHOTO pasfena — AaTb oblyee npefcTaBneHne pAn NPaKTUYeCKMX COBETOB.

PB

K,
T
Tq
PID (NMUA)

SP
PV

CmeweHue (x)

MponopuroHanbHasa COCTaBNAOLWAA 3aKOHA PerynvpoBaHus
MHTerpanbHan cocTaBALLan 3aKoHa perynimposaHms
OnddepeHumanbHan coCTaBAOLLAA 3aKOHA PEryNnMpoBaHNs

[wnanazoH nponopuuoHanbHocTh (%) M-, NMA- nnu NMUA-perynatopa.
[lnanasoH, B npefenax KOTOPOro MOXeT U3MeHATbLCA perynvpyemas
nepemeHHas npouecca (PV) ana obecneyeHns N3MeHeHWs BbIXOJHOTO
ynpasnatowiero curHana (y) perynaropa B npegenax ot 0 go 100 %

KoadpdurupmeHT ycnneHns nponopuuoHasnbHoi coctaBastowei M-, M- nnm
MNAO-perynatopa

MNocToaHHana BpemeHn nHterpuposanus M- nnu MNA-perynartopa, ¢
MocToaHHan Bpemenun anddepeHumposanma NMNO-perynaTtopa, ¢

PerynsTop ¢ pyHKLUUAMN NPONOPLMOHANBbHOTO, MHTErPanbHOro 1
anddepeHUmanbHOro perynmpoBaHus

YctaBKa

MNMepemeHHas npouecca (perynupyembiin napameTp: TemrnepaTypa,
[aBreHue, ypoBEHb XUAKOCTA 1 T.4.)

Pa3HocTb mexay 3agaHHbIM (SP) 1 n3mepeHHbIM 3HaUeHeM perynmpyemon
nepemeHHom npouecca (PV)

y BbluncneHHasa BennyMHa BbIXOL4HOIO CUTHaNa perynatopa
Bpemsa
HeYYyBCTBUTENIbHOCTMN Mpu BbINOAHEHUN ANCTAHLNOHHbBIX N3MEPEHNIA perynnpyemon
nepemeHHol npouecca (PV) curHan Bcerga MMeeT HEKOTOPYIO 3afiePKKY
no BpemeHu, B OTIYMe OT HEMOCPeACTBEHHOIO N3MepPeHNA
perynupyemoii nepemeHHon npouecca (PV) camum perynatopom 6e3
3aepPXKu1 Mo BpemeHun
Cnucok numepamypel [1] Reguleringsteknik, Thomas Heilmann / L. Alfred Hansen
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

17.1
[ByXno3numnoHHoe
perynupoBaHue

lpumep 17.1.1
Jlsyxno3uyuoHHoe
pezysiuposaHue

Mnokun xnagareHt
BbICOKOIO AiaBfieHNA
MapoobpasHbliii xnagareHT
HW3KOro fJaBneHuns
MKnokuin xnapareHt
HW3KOro faBneHusA

He Bce KnanaHbl NoKasaHbl Ha CXemax.
CxXeMbl He [JOSKHbI 1CMONb30BaTbCA

B KauecTBe KOHCTPYKTOPCKO
AOKyMeHTaLUN.

B pApe cnyyaes npakTnyeckme 3agaun perynmpo-
BaHUA YCTaHOBKM 06eCcrneymBatoTcsa npyi NOMOLLM
[IBYXMO3MLMOHHOIO perynnpoBaHus. [1Byxno3u-
LMOHHOE perynmpoBaHrie 03HavyaeT, YTo YCTpOW-
CTBO perynnpoBaHusA (Knanax, pene temneparypbi)
MNMeeT BCEro [iBa paboumx NOMOXKeHNA, T.e. MOXKET
HaXOAWTbCA B MOTHOCTbIO 3aKPbITOM/OTKPbITOM
NONOXeHMK (C 3aMKHYTbIMI/Pa3OMKHY TbIMU KOH-
TakTamu).

[Byxno3uumnoHHoe perynnpoBaHne n3gaBHa
LIMPOKO NPUMEHANOCH B CUCTEMAX OXMaXAeHNs,
0Cco6eHHO B XONOAUIbHOM 060pYAOBaHNY C pene
TemnepaTypbl.

Tem He MeHee, NPVHLUMM ABYXMO3ULIMOHHOIO
perynnpoBaHuAa MOXeT TakXKe NPUMEHATHCA U B
COBPEeMeHHbIX CUCTeMAX, MOCTPOEHHbIX Ha MPUH-
unne NMUA-perynuposanua. Mprmepom moxeT
CNY>XWTb [ABYXMO3MLMOHHbBIV KnanaH (tuna AKV/A
KomnaHun [laHdocc), ncnonb3yemblin Ans perynm-
poBaHMA nNeperpesa No CUrHanam 31eKTPOHHOro
perynartopa ¢ [MN-coctaBnaowmmmn perynmpo-
BaHuA (Tvna EKC 315A komnaHum JaHdpocc).

[ByXMO3ULIMOHHBI KOHTpONep cpabaTbiBaeT
TONbKO B Arana3soHe 3afjaHHbIX NPeAenbHbIX 3Ha-
UEHUIA, HaNpPVIMep, MaKCMMasIbHOrO U MUHKMaJTb-
Horo. 3a npegenamu 3TOro AranasoHa AByXno3u-
LIMOHHDI KOHTPOMNEP He OCYLLeCTBAAET Kakoro-
6o perynnpoBaHus.

Kak npaBuno, ABYXMNo3nLMOHHOE perynmpoBaHmne
MCNOMb3yIoT NO ClefyoLWM NPUYMHaM:

m HusKas cCTOMMOCTb, MeHbLLas CTEMNEeHb CII0X-
HOCTW CUCTEMBbI, OTCYTCTBME KOHTYpa obpaT-
HOW CBA3N.

m [lpu paboTe ycTponcTBa ABYXMO3MLVIOHHOIO
[eNcTBNA CMeLLeHre MeXKy 3HaYeHneM pery-
nupyemolii nepemeHHol npouecca (PV) n ycras-
Kon (SP) HaxoguTCA B JOMYCTUMbIX Npefenax.

m Pabouan Npor3BoAMTENbHOCTb HACTONbKO
BENIMKA, YTO ABYXMO3MLIMOHHOE PEerynmpoBa-
HVe He OKa3blBaeT KaKoro-nmbo BAVAHMA Ha
perynvpyemyto nepemeHHyto npouecca (PV).

m B cncTemax ¢ 3anasfpiBaHneM perynatopa
[BYXMO3NLMOHHOE perynnpoBaHme umeet
CBOM NpenmMyLLecTBa.

Kak 1 ansa cuctem nnaBHOro perynvmpoBaHus,
ANA CUCTEM ABYXMO3ULIMIOHHOIO PerynMpoBaHua
TaK>Ke MOXHO NMPeayCcMOTPETb KOHTYP 06paTHO
CBA3U, OAHAKO OH XapaKTepU3yTCA HeCNoco6-
HOCTbIO YCTPaHWTb Kakoe-nnbo CMeLLeHNne pery-
NMPOBaHNA NepemeHHon npouecca (PV).

[lna perynnpoBaHus YpOBHS XUAKOCTY B Anana-
30He OT MMHUMAJIbHO 1O MaKCUMaJIbHO JOMyCT-
MOTO 3HAaUEHNA MOXXHO UCMOJIb30BaTh YCTPONCTBO
[BYXMO3ULMOHHOIO PErynpOBaHMs, HaNnpumep,
Tuna AKS 38 komnaHum JaHdocc.

AKS 38 aBnaeTcA MonnaBKOBbIM pesie YPOBHSA XKK1A-
KOCTW, obecrneunBaloLLMm yrpassieHne [BYXMo3u-
LIMOHHBIMW 371eKTPOMarHUTHbIMUN KnanaHamu.

ZE]

AKS 38

OTaennTenb XUaKoCTn

pecviBepa

EVRA+FA

X

Danfoss
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

17.2

MnaBHoOe perynnpoBaHune

lpumep 17.2.1
lnasHoe pezynuposarue

He Bce KnanaHbl NOKa3aHbl Ha Cxemax.
CxeMbl He JOJIXKHbI MCNOMb30BaTbCA

Mnaknin xnapareHt
BbICOKOIO fiaBieHnA
Mupknin xnagareHt
HW3KOro faBfeHuA

B KauecTBe KOHCTPYKTOPCKO
AOKYMEHTaLMu.

OCHOBHOE OT/INYNE NIABHOTO PErynnpoBaHns OT
ABYXMO3MLIMOHHOTO 3aK/II0YaeTCA B obecneyeHmnn
CUCTEMaMV NABHOTO PEryNMpoBaHNA HeMpepbIB-
HOrO YNPaBAOLLErO BO3AEMCTBIA NP NII06OM 13-
MeHEHVU Perynmpyemoii nepeMeHHoN npotiecca
(PV).

Kpome Toro, aneKTpoHHbIN perynatop obecneun-
BaeT LNPOKME BO3MOXXHOCTMN M3MEHEHUs Pa3nny-

HbIX MAPaMETPOB PerympoBaHns, Hanprumep,
nponopumoHanbHoi (P), niterpanbHoni (1) n and-
depeHumanbHoii (D) coctaBnsowyx. 1o obecne-
UMBaET BbICOKYIO CTeneHb rMOKOCTH, TaK Kak B pe-
3ynbTaTe NePeHaCTPONKN PerynaTop MOXeT nc-
Mob30BaTbCA ANA Pa3SIMYHbIX Lienei.

|
N3mepeHHoe T~

OTaenuTenb XNaKocTu
3HaueHue PV A A

X

| . KoHTponnep c
! EKC 347: BBOAVMbBIMN
npu HacTporke
napameTpamu:
SP
| P
|
D
ZE]
ICM pecusepa
Danfoss
Tapp_0134_02
10-2012

OCHOBHble NPUHYUNBI NPONOPYUOHAILHO20, UHMES-
panbHo20 U dughepeHyUaIbHO20 pe2yIupo8aHus
Kak npaBuio, B 60/bLIMHCTBE PacnpOCTPaHEHHbIX
KOHTpO/NIepoB 06ecrneyrBaeTCs BO3MOXHOCTb
N3MeHEHUA HAaCTPOEK NPOMNOpPLMOHANbHOTO, MPO-
NMopLUVOHANbHO-UHTErPasbHOrO MU NPONOPLM-
OHaJIbHO-MHTerpanbHo-ANddepPeHLNaNbLHOro
perynupoBaHus:

m B [l-perynatope MOXHO N3MeHATb HAaCTPONKY
napametpos PB nnn K;

m B TWN-perynatope MOXKHO N3MEHATb HAaCTPONKY
napametpos PB nnu K, and T;

m B TUN[-perynatope MOXHO N3MEHATb HaCTPONKY
napametpos K, T; 1 Tg.

1-pezynamopeol

B Kaxablin aBTOMaTUYECKNI PerynaTop 3anoxeHa
nponopLroHasbHasa COCTaBNALLAA PeryinpoBa-
HuA. B M-perynatopax obecneunBaeTca NMHeiHanA
3aBVICUMOCTb BbIXO[HOTO CMIHasa OT BEJIMUMHbI
BXOJJHOrO CUrHana.

MaKCMMaJsibHOrO BbIXOAHOrO curHana. Hanpumep,
CTeneHb OTKPbITVA SNEKTPONPUBOAHOrO KnamnaHa
B AUHaMMKe no BpemMeHu byaet coctaBnAatb 50 %
AnA nopaepaHna 3HauyeHna SP.

KoHTponnep
=== ===-=-=--= L
Pt X !
_:>O_> 4% 5
(I I &
T - K Cﬂ’_\§
PV 8&2

X=SP-PV—Y=K,(PV-SP)

KoHTponnep
F-------------I
: 50*%1

+ 1y %
SPaEo Xl K R
% ! + |

Danfoss
Tapp_0136_02
10-2012

Y =K, (PV-SP)+50%

MpakTnueckn M-perynatopbl yCTPOEHbI TaKUM
06pa3om, UTo Npu BbINONHEeHNN ycnoBua SP=PV
Ha BbIxofe perynatopa obecneyrBaeTcsa CUrHar,
COOTBETCTBYIOLMIA HOMUHANIbHOW Harpy3Ke Ha
cmcTemy.

Kak npaBuio, 3To 03HayaeT, YTO 3HaYeHue BbIXOA-
Horo curHana 6yget coctaBnATb 50 % OT BENNYMHBI

B HeKkoTOpbIX perynatopax He NCNosib3yeTca na-
pameTp PB, a ncnonb3syetca Tonbko napametp K.
Casb mexpay napameTtpamu PB u K, BbipaxaeTca
cnegyowmm obpasom:

PB[%] = 100/K,

Ob6patnTe BHUMaHMe, 4To Npu K, MeHbLue 1 Benu-
ynHa PB moxeT 6b1Tb 60nblue 100%.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

17.2
MnaBHoe perynupoBaHue
(npodosnxxeHue)

M-pezynamopei(npodosnxeHue)

KoapdpurumeHt ycunenus K,
1 inanasoH nponopumnoHanbHocTn PB

Tapp_0137_02

Danfoss
10-2012

Y, %

1001
80
601
401
20

25 55
0 50 100

SP=40%, PB=30% (K,=3.33)

Ona ycnosua PV = SP = 40% BbIxogHOW curHan
perynatopa (y) 6yaet coctaBnatb 50% (cTeneHb
OTKpPbITWSA KNanaHa 6yaet paBHa 50%).

Mpwn yBennueHnn 3HaueHmna PV go 46% cvelueHne
mexay 3HaveHnammn PV n SP coctaBuT 6%. Tak Kak

BennumHa Kp npunHaTa paBHou 3,33, cmelleHre B
6% O3HayvaeT, YTo BeslMyLMHaA BbIXOAHOMO CUrHana
yBenuuuntca Ha 6% x 3,33 = 20%, T.e. npu ysenu-
yeHun PV go 46% BbIXOQHOWM CUTHAN YBENNYNTCA
10 50% + 20% = 70%.

CmelleHre BennYmnHom 6% ABNAETCA TeEM OTKII0-
HeHVeM perynmpoBaHus, kotopoe [M-perynatop
He MOXeT yCTpaHuTb. [lonyyeHHoe cmelleHre
BbI3BaHO OCHOBHbIMM CBOViCcTBaMU [-perynatopa.

[na obecneyeHnss MUHUMANbHOTO CMELLIeHNA
Heob6xoAUMO, UTObbI perynmpytoLlee ycTponcTBo
(knanaH) 6b1710 HACTPOEHO TaKUM 06Pa3oM, UTOObI
BbIXOAHOW curHan (y) oT aBTOMaTU4eCKoro pery-
nAaTopa Mor obecneynsaTb NPOLLECC perynmpoBsa-
HWA MO HOPMaTMBHOW CpefHel Harpyske. B atom
cnyJae 6ygeT obecneyeHoO MUHMaNbHO BO3MOX-
HOe CMelLLeHre, KOTOPOoEe C TEYEHNEM BPEMEHM
OyneT NpubNMXKaTbCA K HyJHO.

V3meHeHue Hacmpoek [1-pe2ynamopa

OCHOBHbIM 371EMEHTOM PerynnmpoBaHua ABNAETCA
nponopunoHanbHasa coctasnsiowas (P). B 6onb-
LUNHCTBE C/lyYaeB perynMpoBaHme no NponopLu-
OHaNbHOMY 3aKOHyY OyJleT Bbi3blBaTb CMELLEHUE,
KOTOPOE MOKeT 6bITb Kak HeCyLLeCTBeHHbIM, TaK 1
Henpriemnemo 6onbLmnm. Tem He meHee, M-pery-
NIMPOBaHMeE BCe Xe NyyLle, YeM OTCYTCTBUE BCAKO-
ro perynvmpoBaHus (oTcyTcTBME 06PaTHON CBA3Y,
OTCYTCTBY/E 3aMKHYTOW Lieny BO3AeNCTBUI).

M3meHeHne HacTporKK Anana3oHa Nponopumno-
HanbHocTK (PB) MMeeT fiBe CyLleCcTBEHHbIe 0CO-
6eHHOCTM:

B YmeHblueHuve PB (yBenuueHune kosdpoduumeHTa
YCUNEHUA) NPUBOAMUT K YMEHbLUEHUIO BENNYU-
Hbl CMeLLeHMs, T.e., K yBenmyeHmio 3bdeKkTrB-
HOCTU perynupoBaHna Npu U3MeHeHUN Harpys-
KU, HO B TO e BpeMms BO3pacTaeT TeHAEHUMA K

YBENMYeHWo aMnanTyAbl KonebaHuin perynu-
pyemoro napametpa.

m YBenuyeHue PB (ymeHblueHne KoapdprumeHTa
YCUNEHMs) NPUBOANT K YBEMMUYEHWIO CMELLIEHNS,
HO YMeHbLUAeT TeHAEHLMIO K POCTY aMnnTybl
KonebaHuin perynmpyemMmoro napametpa.

B YmeHblueHue PB TeopeTnyeckn 03HayaeT, Yto
nponopLroHanbHoe perynnpoBaHne npuénm-
aeTca K ABYXMO3NLIVIOHHOMY.

HwKe npriBeaeH yHMBepCcanbHbIi rpadurik xapak-
TEPUCTUK KOHTYpa HEMOCPEACTBEHHOTO Perynu-
POBaHMsA MO NPOMOPLVOHAILHOMY 3aKOHY.

Ha Hem npeacTaBneHbl KpMBble OTKNKA KOHTypa
NpPONOPLIMOHaNbHOro perynnposanHusa npu PB =33%
1 PB = 333% B ycnoBuAx BO34eNCTBUA N3MEHEHMA
SP Ha BenuuunHy +1.

0.75 +— —

0.23 —

R64-1842.10

Danfoss

PB=33%

PB=333%
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PyKOBOnCTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

17.2 N-pecynamopel
MnaBHOe perynnpoBaHne MMaBHbIM JOCTOMHCTBOM W-perynaTopoB ABNAETCA  HEHWIO CMELLEHNA MEeET TakKe 1 OTpULLaTeSTbHYo
(npodosnxeHue) UX CMNOCOBHOCTb K YCTPAHEHWIO CMELLEHNA, U MPU-  CTOPOHY — MOBBILLEHHYO TEHAEHUNIO K YBENU-
MEHAIOTCA OHU UMEHHO MO 3TOV MPUYMHE. YpaB-  YeHWo aMnanTyhbl KonebaHuin perynupyemoro
NALWMIA CUrHan Ha Bbixoge V-perynatopa nsme- napameTpa. [laHHaA TeHAeHUMA y V-perynatopos
HAETCA 4O TeX Nop, NOKa CyLLeCTBYET CMeLLeHMe. BblLLE NO CpaBHeHuIo ¢ [1-perynatopamum.
BmecTe c Tem, Ha NpaKTVKe BO3MOXHOCTb MOSIHOMO
YCTPaHEHUA CMeLLeHNA CBA3aHa C MPaBUiIbHbIM CnocobHOCTb U-perynatopos K napupoBaHuio
COOTHOLLEHMEM HAaCTPONKU perynaropa. N3MEHEHUI Harpy3Kn XxapakTepr3yeTca MeHbLUNM
6blCTPOAENCTBMEM MO CPpaBHeHWIo ¢ MN-perynato-
Bbicokasa cnocobHOCTb U-perynaTopos K ycTpa- pamu.
[N-peaynamopeoi
O6befMHeHNe AOCTOVMHCTB U HEAOCTATKOB NPO- YmeHbLueHne 3HaueHuA T; (yBennueHve Bo3aei-
NOPLMOHANbHOIO M MHTErpasibHOrO PeryinpoBa-  CTBMA UHTErpasabHON COCTaBNAOLEN) yBENNYM-
HUA B ogHoMm MA-perynatope obecneurBaet 60- BaeT CKOPOCTb YCTPAHEHNA CMELLEHNA, HO Npu
nee BbICOKY10 3pEKTUBHOCTb perynMpoBaHus. STOM TaKe BO3pacTaeT TeHAEHLMA K yBENIMUEHNIO
aMnAnTyabl KonebaHuin perynnpyeMoro napame-
B MW-perynatopax obecrneurBaeTcs BOSMOXHOCTb  Tpa.
n3meHeHuA HacTpoek PB 1 T.. 3HaueHune T, 3apaeT-
CA, KaK NPaBuIo, B CeKyHAaxX Uy MUHYyTaXx.
Mpw 3agaHnn 3HaveHnA T, Bcerga NpuxXoamnTcaA Bbl-
6upaTtb MexXay CTabUbHOCTbIO PerynMpoBaHna 1
CNOCOBHOCTbLIO K YCTPaHEeHWI0 CMELLEH M.
J-pe2ynamopeol
MaBHOM ocobeHHOCTbI0 [l-perynatopa (andde- B perynatopax ¢ guddepeHumanbHon cocTasns-
peHLManbHOro perynatopa) ABAAeTCA ero Crno- loLLieln obecrneyrBaeTCst BO3MOXHOCTb M3MEHEHUA
COOHOCTb BbI3bIBaTb OTBETHYIO PeakLMio Ha 13- HacTpoek Tq4. 3HaueHwme T4 3aaeTca, Kak Npasuio,
MEHEHWA PErynmpyemMon BefIMUYnHbI. ITO TakKe B CEKyHJax Ui MUHyTax.
O3HayaeT n To, YTO NP NOCTOAHHOM 3HaYeHU
cMeLleHNA [1-perynaTop He MOXeT HUYero cae- CnepyeT UMeTb B BUAY, UTO 3HaYeHune Ty He fOMKHO
natb s ero yctpaHeHus. AndoepeHunanbHas ObITb CINLWKOM 6OMbLIVM, TaK Kak B 3TOM Cllyyae
cocTaBnALLan obecneunsaeT ObICTPYIO peakLUmio  BVSAHUE STON NOCTOAHHOW, CKaXXeM, MpU U3MeHe-
CUCTEMbI Ha 3MEHEHMA Harpy3Ku. HuK SP 6yfeT CULWKOM CyLlecTBEHHbIM. Mpu Bbl-
MOJSIHEHU NMYCKO-HaNaAoUHbIX PabOoT XONOAMIbHbIX
LnddepeHuranbHan coctaBnfAoLLan NoBblLaeT YCTaHOBOK HauyyLUIUM BapraHTOM, BO3MOXHO,
YCTOMUMBOCTb PerympoBaHua 1 boicTpoaeincTere  ByfeT Aaxe ucknioyeHne anddepeHuranbHom
cuctembl. OHa CyLLeCTBEHHO He BNUAET Ha Benu- COCTaBNAKLLEN U3 NpoLecca perynnpoBaHuns
UMHY CMeLLEeHUNA, HO YMeHbLUAeT TeHAEHUMIO K (T4=0).
pocTy amnAnTyabl KonebaHui perynupyemoro
napametpa. inpdepeHumanbHas coctaBnaowan M3 storo cnepyert, uto [I-perynatop HUKoOrga He
pearmpyet Ha U3MeHEHMs NPU OWNOKe 1, Kpome NCNonb3yeTca camocToATeNbHO. Kak npasuno,
TOro, Bpema peakL1mn KOHTypa perynMpoBaHua ¢ anddepeHumanbHana CoCcTaBnAoLWan peryanpo-
anddepeHLymanbHoM cocTaBnAoLLeln Ha U3MeHe- BaHuA ncnonb3syetca B coctase M- v MAO-pery-
HMA Harpy3Ku MeHblUe, YeM y KOHTYpa 6e3 Hee. NATOPOB.
bbicTpan peakuma Ha N3MEHEeHMA O3HaYaeT TakxKe
1 yMeHbLUIeHVe aMIINTYAbl BCEX KONleGaHuI.
[ -peaynamopeoi
O6beanHeHVe BCeX TPEX COCTAaBNAWYX peryn-  m  VIHTerpanbHas cocTaBnsAoLas crnocobcTByeT
posanua B MNN[-perynatope caenano ero yHmsep- YCUNEHUIO TEHAEHLMM K YBENNYEHWIO aMMn-
CanbHbIM YCTPONCTBOM. Tyabl KonebaHui perynnpyemMoro napameTpa.
Huxe npriBeaeHbl 06LLe 0CO6EHHOCTU 1 Xapak- ® Nubdeperumancan coctasnaiousan cgoco?—
TepucTvkn U -perynATopos CTBYET yMeHbLUEHMIO aMNINTYAbI KonebaHuil
yBenuurBaeT ObICTPOAENCTBYIE CUCTEMDI PETy-
m YmeHblueH/e PB ymeHbluaeT cmelleHe, Ho nupoBaHwA. Yem Gonblue BO3Ae/CTBIE STOM
YXyALaeT yCTON4YnBoCTb NpoLecca peryimpo- cocTaBnawLen (Yem bonblue BennunHa Tgy), Tem
BaHUA. CUSibHee BIVAHME Ha BbILEYNOMAHYTble Napa-
m l/IHTerpaanaﬂ cocTaBnAwLLan ycTpaHAeT MeTpPbl, HO TOJIbKO A0 onpefeneHHoro npegena.
cmelleHne. YBennyeHve Bo3aencTBuA NHTe- Cnnwkom 6onbluoe 3HayeHNe Ty NprBeaeT K
rpanbHON cocTaBnALeln (yMeHblUeHMe 3Ha- CNNLWKOM BbICTPON peakuumn cCUcTeMbl perynm-
yeHmsa Ti) YBEINUYMBAET CKOPOCTb YCTPAHEHNA POBaHMA Ha BHE3aMNHble NU3MEHEHNA N HapyLle-
CcMeLLeHus. HUIO YCTOMUYMBOCTY NpoLiecca peryanpoBaHus.
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PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

Xapakmepucmuueckue Kpugble HeyCmaHo8UBLWEe20CsA NPoyecca pe2ysiuposaHus

17.2
MnaBHoOe perynnpoBaHune npu nomowu lNY[]-pe2ynamopa e yciosusx onmumaabHelx Hacmpoex (1)
(npodomxeHue)
Hacmpotiku:
PB T; Tq
P 66.7 % - -
PI 100 % 60's -
PID 41.7% 40s 125
A °
03
PID n
c <
Sw
Pl
10+

Ha rpadwuike Bbille npeacTaBnieHbl KprBble pery-
NNPOBaHNA C UCMONb30BaHMEM Pa3HOro Konuue-

CTBa COCTABMAOLWYX PEFY/IMPOBAHNSA B YCJIOBUAX
BO34eNCTBUA N3MeHeHUA SP Ha BennunHy +1.

R64—1844.10

Danfoss

OTcyTCTBME perynmpoBaHua

HacTpolikin ABNAIOTCA TaKUMM e, KaK 1 B NpeAablay-
wem cnyyae. Mpu U3MeHeHUN Harpy3Ku, paBHom 1.
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PyKOBOACTBO Mo NPOEKTNPOBAHNIO MPOMDbILIEHHDbIX XONOA4WTbHbIX CUCTEM

17.2 Xapakmepucmuyeckue Kpugble HeyCmAaHo8UBLWEe20CA NPOUECCa pe2y/lupo8aHus
MnaBHOe perynupoBaHune npu nomowu MN[]- pe2ynamopa 0ns pasHeix Hacmpoek PB (2)
(npodosnxxeHue) .
Hacmpodiku:
PB T; Tq
PID-a 25.0 % 40s 125
PID-b 41.7 % 40s 125
PID-c 83.3% 40s 12s
°
A e
g
21
P
88
>t
Ha rpaduke Bbiwe npefcTtaBneHsbl Kprsble MAJ- yXyAwaetcs (yBenmunBaeTcst aMmnamtyaa Koneba-
perynupoBaHna ana pasHbix HacTpoek PB n B HWUI perynmpyemoro napametpa). lMpu cavwkom
YCNOBUAX BO3JENCTBMA N3MeHeHnA SP Ha Benu- 6onbluom PB crctema perynmpoBaHua CTaHOBUT-
urHy +1. M3 rpaduka cnepyer, UTo Npuv CANLLKOM CA CJINLLKOM MHEPTHOMN.
Manom PB ycTonumBocCTb cnuctem perynnpoBaHunsa
Xapakmepucmuuyeckue Kpugble HeyCmaHo8UBWEe20CA NPoUecca pe2ysiuposaHus
npu nomowu MNJ-pezynamopa 014 pasHeix Hacmpoek T; (3)
Hacmpotiku:
PB Ti T
PID-a 41.7 % 20s 125
PID-b 41.7 % 40s 12
PID-c 41.7 % 120's 125
e
A ¢
g3
8T
€3
38
a
b

144 DKRCI.PA.000.C6.50 /520H7708 © Danfoss A/S (RC-MDP/MWA), 2014-10



Darifold

PyKOBOACTBO no NPOEeKTUPOBAHUNIO MPOMbILUIEHHbIX X0N0AWIbHbIX CUCTEM

17.2
MnaBHOe perynupoBaHne
(npodosxeHue)

Ha rpa¢uke Bbiwe npeactasneHbl Kpreble M-
perynnpoBaHua ANA pasHbiX HacTpoek T; B ycno-

BUAX BO3AeNCTBUA 3MeHeHnA SP Ha BennymHy +1.

M3 rpaduika cnepyer, YTo Npy CAVLLKOM Masiom
3HayeHnn T; yCTOMUYMBOCTb CUCTEM PerynmpoBa-

HWA yxyAlaeTca (yBenmumBaeTca aMmminTyaa Ko-
nebaHni perynupyemoro napameTpa). Mpw camw-
KoM 60nbLIOM 3HauyeHun Ti TpebyeTca CIULLIKOM
MHOFO BPeMEeHM Ha YCTpaHeHMe CMeLLeHNA.

Xapakmepucmuueckue Kpusble HeyCmaHoB8UBWEe20CA NPOUecca pe2yuposaHus
npu nomowu MN[]-peaynamopa 0ns pasHeix Hacmpoek T, (4)

Hacmpodiku:
PB T; Tq
PID-a 41.7 % 40s 24s
PID-b 41.7 % 40s 125
PID-c 41.7 % 40s 6s

R64-1845.10

Danfoss

Ha rpaduke Bblwe npefcTtasneHbl Kpmsble M-
perynupoBaHna AN pasHbix HacTpoek Ty B ycno-

BMAX BO3AeNCTBUA n3MeHeHnA SP Ha BennunHy +1.

n3 rpad)MKa cnefyeT, YTo npu CINWKOM MasioM
VNV CITMLLKOM 60/bLLIOM 3HaUeHUn Tqmo CpaBHe-

HUIO C ONTManbHbIM 3HaYeHnem (Ty4=12) ycTon-
YMBOCTb CUCTEM PEryNMpPOBaHMA yXyALIaeTca
(yBenunumBaeTcs amnautyaa KonebaHui perynm-
pyemoro napameTpa).
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Dacifold

PyKOBOACTBO No NPOEeKTUPOBaHMNIO NPOMbILIIEHHbIX XONTOA4WIbHbIX CUCTEM

CnuncoK cnpaBoYvHoO
AOKYyMeHTaunm
B andaBUTHOM NopAfKe

Tun HanmeHoBaHune TexHnuyeckoe onuca- UHcTpyKumna
Hue/PykoBoacTBO

AKD 102 Perynatop ckopocTun BpalleHua PD.R1.B MG11L

AKS 21 Jlatuunk Temnepatypbl RKOYG RI14D

AKS 32R Jlatuuk fasnexus PL.SBO.A

AKS 33 JaTtuvk paBnenHus RD5GH PI.SBO.A

AKS 38 Pene ypoBHA XnaKocTn PD.GDO.A PL.GDO.A

AKS 4100/4100U JlaTunK ypoBHA XNAKOCTN PD.SC0.C P1.SC0.D | PL.SCO.E

AKVA DNEKTPOHHbIV PaclUMPUTENbHbIN KnanaH PD.VA1.B PLVA1.C |PLVA1.B

AMV 20 Tpexno3nuynoHHbIV NpUBoA ED95N EI96A

BSV MNpenoxpaHUTenbHbIN KnanaH PD.ICO.A PLICO.A

CVC-XP MunoTHBIN KNanaH AnA cepBONPYBOAHOrO KnanaHa PD.HNO.A PLLHNO.A

CVC-LP MUNOTHBIN KNanaH 4na CepBONPYBOAHOIO KnanaHa PD.HNO.A PILLHNO.M

cvpP MNOTHDBIN KNanaH AnA cCepBONPYBOAHOIO KnanaHa PD.HNO.A PILHNO.C

CVPP MUNoTHBIN KNanaH AnA cepBONPYBOAHOrO KnanaHa PD.HNO.A PILHNO.C

cvQ MunoTHBIN KNanaH AnA cepBONPYBOAHONO KnanaHa PD.HNO.A PLVH1.A

DCR QunbTp-ocywmnTens PD.EJO.A PI.EJO.B

DSV J1BOHON 3anOpHbIN KnanaH PD.IEO.A PLIEO.A RIL.7D.A

EKC 202 KoHTponnep ana perynnpoBaHua Temnepatypbl RS8DZ RI8IV

EKC315A KoHTponnep Ana npomblluneHHbIX ucnaputenei RS8CS

EKC 331 KoHTponnep nponssoantenbHoCT! RS8AG RI8BE

EKC 347 KoHTponnep ypoBHA XU[KOCTA PS.G00.A PI.RPO.A

EKC 361 PerynaTtop TemnepaTypbl KOHTPONMPYEMOWi Cpefbl RS8AE RIBBF

EVM [MUNOTHBIN KNanaH AnA cCepBONPUBOLHOINO KnanaHa PD.HNO.A PILHNO.N

EVRA / EVRAT ConeHonpHbIN KnanaH PD.BM0.B PI.BNO.L

FA QunbTp rpy6boIN OUNCTKM PD.FMO0.A PL.LFMO.A

FIA OunbTp PD.FN1.A PLFN1.A

GD la3oaHanu3satop PD.S00.A P1.S00.A

GPLX 3anopHbIl KnanaH ¢ MHeBMOYNpaBieHnem PD.BO0.A PI1.BO0.A

HE TennoobmeHHNK PD.FDO.A PIL.LFDO.A

ICF KnanaHHas ctaHuma PD.FT1.A PLFTO.C

ICM/ICAD SNeKTPONpPrBOAHbIN KnanaH PD.HT0.B PLLHTO.A | PLHTO.B

ICS CepBONPVBOAHDINA KNanaH PD.HS2.A PILHSO.A | PL.LHS0.B

KDC KnanaH Ha IMHUM HarHeTaHUA KomMnpeccopa PD.FQO.A PL.LFQO.A

LLG CMOTPOBOE CTEKO ANA KOHTPOSIA YPOBHA XKNAKOCTA PD.GGO.A PL.GGO.A

MLI CMOTpOBOE CTeKNo PD.GHO.A PL.GHO.A

MP55A Pene pasHocTy faBneHuin PD.CG0.B PI.CGO.E

NRVA O6paTHbIN KnanaH A/if amMmnaka PD.FKO.A PLLFKO.A

OFV MepenyckHoM KnanaH PD.HQO0.A PI.HX0.B

ORV Perynatop pacxoaa macna PD.HP0.B PI.LHPO.A

PMFL / PMFH naBHbI PErynAaTop ypOBHA XUAKOCTA PD.GE0.C PL.GEO.D |PL.GEO.A

ICLX [IByXCTyneHuaTblil CONEHOUAHbIN KnanaH PD.HS1.A PILHS1.A/B

POV BHYTpeHHUI npeaoxpaHnTeNbHbIN KnanaH ¢ MUAOTHbIM PD.IDO.A PLIDO.A
ynpaeneHviem

QDV BblcTpo3aKpbIBaOLWMINCA MAaCIOCMYCKHOW KnanaH PD.KLO.A PLLKLO.A

REG-SA/SB Perynupytowuit KnanaH ¢ py4HbiM NpUBOAOM PD.KM1.A PLKM1.A

RT 107 LnddepeHumanbHoe pene TemnepaTtypbl PD.CBO.A

RT 1A Pene naBneHuns, pene pasHoCTV AaBneHNUI PD.CBO.A RI5BC

RT 260A Pene paBneHus, pene pa3HoCTW AaBneHUn PD.CBO.A RI5BB

RT 5A Pene paBneHus, pene pasHoCcTn AaBneHnin PD.CBO.A RI5BC

SCA-X O6paTHbIN KNanaH ¢ 3anopHoi GpyHKUMen PD.FLT1.A PLFL1.A

SFA MpenoxpaHnTenbHbI KnanaH PD.IFO.A PLIBO.A

SGR CmoTpoBOE CTeKNo PD.EKO.A PLLEKO.A

SNV 3anopHbIN UronbyaTbii KnamnaH PD.KBO.A PILKBO.A

SV1-3 . PD.GE0.B PIL.GEO.C

Va6 MnaBHbI PerynaTop ypoBHs XKNAKOCTN PD.GEOD PLGEOB

SVA-S/L 3anopHbI KnanaH PD.KD1.A PLKD1.A

TEA . PD.AJO.A PI.LAJO.A

TEAT Tepmoperynmupyloui knanak PD.AUO.A PLAUO.A

VM 2 BanaHcpoBoOuUHbIN KnanaH ED97K VIHBC

WVs BopoperynupyioLmin KnanaH PD.DA0.A PL.DAO.A

Ana 3arpyskn nocnegHemn Bepcun JOKyMeHTauunu nocetute Be6-cant KomnaHuy Danfoss.
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ENGINEERING

TOMORROW

Danfoss Flexline™
[TpoCTble. 2PPEKTVBHbIE. YHUBEPCANbHbIE.,

Cepwuis Flexline™ 6bina cneuvansHo paspaboTaHa Ans Toro Ytobbl 0becneunTsb Havx KIMEeHTOB NMPOCTbIM, SGGEKTUBHbIM U
YHVBEpPCanbHbIM 060pyaoBaHMEM. [laHHas cepus BKIIOYAET B CebsA TpY MOnysisApHble KaTeropuu U3aenuii:

ICV Flexline™ ICF Flexline™ SVL Flexline™
PerynupyoLlye knanabl KnanaHHble cTaHumv JIMHelHble KOMNOHEeHT

Bce n3nenua nmeioT MofynbHy0 KOHCTPYKLMIO 6e3 obecneuerna GyHKUMOHaNbHOCTM B KOPycCe. Takasa KOMMOHOBKA
CHWXaeT ypOBEHb CIIOKHOCTW, HAUMHAA C 3Tana NPOEKTMPOBAHMA M 3aKaHUMBAA YCTaHOBKOW, BBOAOM B IKCMyaTaLMIO U
0bCnyxmBaHMemM. Bce 31 GakTopbl ABAAIOTCA KNIOUEBLIMU A8 CHIKEHNA PAaCXOOB 33 BECh CPOK CITYKObl — 1 0becneyeHus
SKOHOMMM.

MepenanTe no ccoinke www.danfoss.com/flexline, utobsl nonyunTts 6onee nogpobHbie cBeaeHMs o nnatdpopme Flexline™.

YHWKanbHble TEXHOMOT I
Cny>kba TeEXHUYEeCKOM NOOOEPXKN

Mmes onbiT 6onee 60 neT B NMPOM3BOACTBE KarnaHOB M PErynAatopoB Asid MPOMbILLNEHHbBIX CMCTEM OXNaXKAeHVIA, KOMMaHWMA
Danfoss asnseTca HafeXHbIM NapTHEPOM, K KOTOPOMY CTOUT O6paTI/ITbCﬂ, eCn Bbl MeTe BbICOKOKa4eCTBEeHHbIe KOMIMOHEHTHI.

Hawm YHWKasbHble TEXHONOT cny>|<6a TeXHNYECKOW NoAACPXKKM MO3BONAIT NPEANIOKNTL BaM Nyyllvie nsgenna n cepeunc.
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