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1 BBepeHue

Ota TexHudeckas VMiHdopmaums onmcbiBaeT NPUHLUMMBLI paboTbl U cUCTEMY YNydLLEHHOro Bnpbicka napa (Enhanced
Vapour Injection = EVI) gna cnupaneHbix komnpeccopoB Copeland Scroll™ npegHasHavyeHHbIX Ana aKkcnnyaTauum B
coctaBe TennoBbIXx HacocoB: ZH*KVE, ZHI*K1P wn ZHW*K1P npu pabote B OAWHOYHOW WM TaHOEMHON
KOHUrypauusx.

HasHayeHne aToro gokymeHTa — obecneunTtb Nonb3oBaTtenei NepBMYHbIM NOA60POM KOMMOHEHTOB ANt KOHTypa
XragareHTa ¢ MCMosib30BaHVEM BrpbicKa Napa. TU pekoMeHdaummn SIBMSTCA CTapTOBOM TOUKOW ANns paspaboTku
M TOCTPOMKM TennoBoro Hacoca. OAHAKO XapaKTEPUCTUKM CUCTEMbl U HaféXHOCTb pPaGoTbl AOMKHbI ObiTb
NMpPOBEpPEHbI B XOA4E CO3[aTeNieM CUCTEMbI B XoAe ucnbiTaHuit. [pu paboTe ¢ komnoHeHTamu GpeHpga Copeland™
crieqyeT GbiTb YBEPEHHBIM B TOM, YTO BCE KOMMOHEHTLI, BKIHOYas XnagareHT U Macro, SBNSTCS paspeLlléHHbIMA 1
B NntoGoe BpeMsi paboTaloT B COOTBETCTBUM CO CBOEW creumduKaumei.

CnumpanbHble KOMMPEeccopbl C BMPbLICKOM Mapa WCNonb3yloT B LUMKNE TENNOBOr0 Hacoca 9KOHOMamsep C
nocnegywowmm nomkatmem napa. Takon umkn cnocobeH obecneunTs NpUpoCT xonogonpoussoamtensHoctTn n COP
Mo CpaBHEHWMIO C OObIYHBbIM UMKoM. [MpupocT TennonpoussogutensHoctn n COP nponopunoHaneH pasHuue
TemnepaTyp OaBMEHUS U KOHAEHCaLMKn, TO eCTb TEXHONOrMsa Aaét Hanbonbwmnnm adhdekT npu paboTe ¢ BbICOKOW
CTEeMNeHbIO CXKaTus, Koraa aToT MPUMPOCT BCero HyxHee. OxnaxaeHue BnpbICKOM napa ¢ NPOMEXYTOYHbIM AaBleHeM
Mo3BOMseT KOMMNPECCOpy pacwmpuTb CBOM pabounin gnanasoH MO CPaBHEHUMIO C OBbIYHBIM KOMMPECCOPOM,
obecneunBas Oonee BbICOKYIO TemnepaTypy KOHAEHCauuMu Mpu HU3KUX Temnepatypax kunenus. Kpome Toro,
yBenMyeHne TennonpousBOAMTENbHOCTW, KakK MpaBuo, Mo3BofseT QAN 3agaHHOW TenrioBOW  Harpysku
MCMoNb30BaTb MEHbLLWNA KOMMPECCcop.

2  MpvHuMn pencrBus

Kak nokasaHo Ha Puc. 1, XXvaKocTb nocrie KoHAeHcaTopa pasfenserca Ha ABe YacTn. MeHbluasa 4acTb XUOKOCTY |
pacwupsieTcsa yepes TPB, 1 3atem nonagaeTt B NpOTUBOTOYHbIN NIIACTMHYATbLINA TEMNNO0OOMEHHMK — 9kOHOMan3ep HX.
OcHoBHas 4acTb XWOKOCTU M OXNaxOgaeTcd B 3KOHOMawsepe 3a CYET McrnapeHus 1M nocrneayoLero neperpesa
BMPbLICKMBAEMOro xrnagareHTta i. [nactuHyatbin TennoobMeHHMK, Yalle HasbiBaeMbli SKOHOMan3epom, paboTaeT
Kak rnepeoxnaguTtenb OCHOBHOrO MOTOKa XnajareHTa m U Kak WUCnapuTenb BMPbICKMBAEMOro XxnajareHta i.
MeperpeTbii Nap 3aTeM BMPLICKMBAETCA B MPOMEXYTOUHbLIN MOPT BAPbLICKA CNUpansHOro KoMmnpeccopa.
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Puc 1. AmarpamMmma LuKra: m - OCHOBHOW MacCOBbIN MOTOK, i - MacCOBbIN NOTOK Yepe3 IKOHOMan3ep

[JononHuTensHoe nepeoxnaxaeHue yBenuuuBaeT MPOM3BOAUTENBHOCTL OCHOBHOMO MCMapuTens 3a CYéT
MOHWXKEHUSA TeMNepaTypbl XUAKOCTM OT T A0 TLo, C OAHOBPEMEHHBIM CHUXKEHWEM €€ SHTanbNuM. JononHUTENbHbIN
MacCOBbI MOTOK i Takke yBenuumnsaeT cb6poc Tenmna Yepes KoHOeHcaTop.

O peKkTMBHOCTL Takom CUCTEMbI Bbile, YeM Yy OObIMHOW CUCTEMbI TakoOW e MOLLHOCTM, MOCKOMbKY npwu
MCNONb30BaHUN 3KOHOMaKM3epa YacTb XONOAONPOU3BOAUTENBHOCTU MOMYYaeTCs C MEHbLUMMW 3aTpaTaMmn Heprum
3a CYET TOro, YTO Nap CXKMMaETCA A0 AaBNEHUS KOHAEHCAUNN HE C HA3KOro AaBreHNs KUNneHus, a ¢ 6onee BbICOKOro
NMPOMEXYTOYHOIO AABMNEHNS.
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Bbnarogapsa OONONMHUTENBHOMY OXNaXAEHWIO MPM BMPbICKE Mapa Takke pacwupseTcsa n pabounii gumanasoH,
KOHKPETHO B TOM MecCTe, rae paboTa KoMnpeccopa orpaHu4MBanach BbICOKOW TeMMepaTypon HarHeTaHusi, TO eCTb B
30He BbICOKOW cTeneHn cxatmsa. OxnaxaaroLwmin 3 ekt gocTuraetcs 3a cHET JobaBneHns B NPoLIeCC cxaTus napa
C NMPOMEXYTOYHbIM aBNeHNeM 1 temnepaTtypor Tvo, KOTOpasi KOHTponMpyeTcst ¢ noMmoubio TPB akoHoMawmsepa.
MeperpeTbii Nap BAPbICKMBAETCA B CNMparnbHbIi GMOK B TOYKE MPOMEXYTOYHOrO CXaTusi C MOMOLLbI ABYX
CMMMETPUYHO PacnonOXeHHbIX MOPTOB, Kak Moka3aHo crnesa Ha Puc. 2. Pa3avep u nonoxeHue atux NopToB Obinu
ONTMMU3NPOBaHbI, YTOObI 06ecnevnTb MakcumMarnbHbin COP 1 xonogonpon3BOAMTENBHOCTb MPU TUMUYHBIX pabounx
ycnoBusx. [NeperpeTbivi nap BXOAUT B KOMNPECCOP Yepes BNYCKHOM NaTpybok Ha Kopryce 1 TEYET B NOPThbI N0 rTMOKMM
TpyOKaMm, kak nokasaHo cnpasa. [ MbkocTb Tpybok obecnevmBaeT oceBoe CorfacoBaHve cnupanen.

Puc 2: NopTbl BNpbicka Napa u Tpy6Hble coeAnHeHUs1 B cnupanbHOM 6rioke

3 BnusiHne Ha npousBOAUTENLHOCTb

Bnpbick napa 0co6eHHO yMECTEH B BO3AYLLUHbIX TEMMOBbLIX HAcOCaXx.

TpaguUWOHHBIR KOMOpEcCop

PacuéTHan Touka j

_— -
- wnDhICK napa BbIKN

CnupankbHblil KOMOpeCcop
C BNpbICKOM Napa

\

Tennosean Harpyska

Mpou3B0gHT ENEHOCT b

TeMNERATYPE HAPYXHOID BOZOYXE (*C)

Puc 3: NameHeHUs npon3BoAUTENBLHOCTU U TENNOBON Harpy3kum B 3aBUCMMOCTU OT TemMnepaTypbl

CuHsas nuHus Ha Puc. 3, npeactaBnsiollas cnvparnbHblii KOMNPECCop € BMNPLICKOM napa, UMeeT MEHbLUWIA HAKIOH,
YeM y TPaAULMOHHOTO KOMMPECcopa, a 3HaYUT MpU HU3KMX TemnepaTypax OKpyXKatoLero Bo3dyxa Ham AOCTynHa
Gonblwas npousBoauTensHOCTe. C ApYroi CTOPOHbI, Korga TemnepaTypa Bo3dyxa Bbille PacYeTHOM TOYKM,
MPOM3BOANTENBHOCTE KOMMPECCopa C BMPbLICKOM HWKE, YTO YMEHbLUAET KOSIMYECTBO BKITHOYEHWUIA/BLIKIOYEHWA Mo
CPaBHEHUIO C TPAAMLIMOHHBIM KOMIMPECCOPOM.

Bnipbick napa Takke obGecrneyvBaeT NpeMmyLLecTBa B TEMMOBbIX HAcOCax «BO3AyX-Bofay, rae TpebyeTcs BbiCOKas
TemnepaTtypa BoAbl AN GbITOBOro NPUMEHEHUS.

Mpw onpeaenéHHbIX YCNOBUAX NMPON3BOANTENBHOCTb MOXHO AOMNOMHUTENBHO YMEHbLUUTL OTKIIOYEHMEM BPbICKa
napa (cm. [nasy 12.1).
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4 Pa6ouyui guana3oH npu BnpbICKe nNapa

Puc. 4 HarnggHO [EeMOHCTpUpYeT BO3MOXHOCTb WMETb BBLICOKYHD TemnepaTypy KOHAEHcauuu npu HU3KOW
TemnepaType KuneHusa bnarogaps oxnaxgatoLiemy acpdekTy Bnpbicka napa.

—— 7H ez enpoicka napa
= 7H C BnpbliCKOM napa

TemnepaTtypa KOHASHCAUMM [°C]

TeMmnepatypa KMneHuA [°C)

Puc 4: PacwmpeHue paboyero auanasoHa 6narogapsa oxnaxgarowemy achdekty Bnpbicka napa

Pabouve gnanasoHbl ansi Bcex KoMnpeccopoB ZH JOCTYrMHbI B COOTBETCTBYHOLLMX PyKOBOD,CTBaX Nno 3KcnnyaTtauun.

Mpn nNpousBoACTBE ropsiyert BoAbl TEMMOBLIMM HAacoCaMy «BO3AyX-Boda» MPW HU3KOW TeMnepaTtype HapyXHOro
BO34yxa MOXeT noTpeboBaTbc 0COOEHHO LUMPOKMIA pabdounii ananaszoH. OH MOXeT ObITb JOCTUTHYT NPU BMpbICKe
«BMnaHoro napa». 3a OONONHUTENbHOW WHopMauunen obpawanTecb Kk nNpeacrtaButensam Emerson B Bawwen
cTpaHe.

5 MapannenbHasa paboTta kKoMnpeccopoB. KoMnpeccopHble CTaHUUMN.

Komnpeccopbl, paboTtatowme B napannens, B psae Criy4aeB MOryT UCNONb3oBaTb OOWMN akoHOomansep n TPB
Bnpbicka (Puc. 5). Ona cuctem ¢ 6Gonblien NpovM3BOAMTENBHOCTLIO, MOryT notpebosatbca 2 TPB Bnpbicka,
yCTaHOBIEHHbIX B Napannenb. [ins cuctem ¢ elwé 6onbLien Npon3BoanTeNbHOCTbIO NPeANoYTUTENbHBIM PeLleHneM
ABMSAETCS INEKTPOHHbIN PacLUMPUTENbHbIN KnanaH.

Ha pr60npoaop,ax BMNpbICKa napa AOJXHbl pa3MellaTbCA 3J1EKTPOMarHUTHbIE KrlanaHbl, KOTOpblEe MNMepeKpbiBalOT
BXO[ B KOMMNpPECCOpP BO BpeEMA €ro CTOAHKN. 310 npegoTepallaeT noasrieHne B KOMnpeccope ©onbLUoro KonnyecTea
XNOKOCTHU.

Pecueep

Cu. cTexno
KonpeHcarop

TUNETR - OCYLL.

INeKTPoMarHHTHEIE
| | KNanaHkl

X TPB

—  T1PB

—[}— Hcnapurens

Puc 5: KomnpeccopHas cTaHuusi He60NbLIOW NPOU3BOAUTENLHOCTH

A

HX

DKOHOMAR3ED

BHUMAHUE: [OononHuTenbHyld uWHcdbopMauuio o napannensHon paboTe komnpeccopoB ZH MOXHO
npountatb B TexHuyeckon UHcopmauun C7.17.3 «lMapannenbHas pabota komnpeccopoB ZH B TennoBbIX
Hacocax».
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6 Bbi6op 1 npumeHeHne aKOHOMaMn3epa

PekomeHayemble akoHOMawm3epbl npomssoactea Swep u Alfa Laval, a Takke ux TexHudeckue gertanu nokasaHbl B
Tabnuuax 1 - 4. 3T pekoMeHZaumu cogepxaT MWHUManbHoe 4Yucno mogenewn. Ecnu gmnameTtp TpybObl He
COOTBETCTBYET AnameTpy nopta 3KOHOMan3epa, UCnonb3ynTe nepexoaHunkn. Takke NCnonb3ynTe pekomeHayemble
Emerson pa3mepbl Tpyb (CM. Hxe). Ecnmn TennoodMeHHUKM ¢ peKoMeHAYyEMbIMU pa3Mepammn NopToB HEAOCTYMHbI,
NCMonb3ynTe aKoOHOMaK3ep ¢ 6GNbLUMM MOPTOM M COOTBETCTBYIOLLUIA NEPEXOAHMK.

(@ Wa 1
NS NI

F1  F2

F3 4
VAW A }]}
\ WYY/

Puc 6: HomeHknaTypa npucoeguHeHUn 3KOHOMan3epoB Swep

Puc 7: HomeHknaTypa npucoeanHeHun akoHomamsepoB Alfa Laval

SWEP Alfa Laval
MNafHbe COSAWHEHWA, Ml ) L [WaneTp cOSQUHERHA
Mogene | Ywcno Bnpsick napa HnorooTe Mogene | Yncno HuorooTe Bnpkick napa
" NA3CTHH Bxog Beixog Bxon Bexoa " nnactik| Bxon | Bexog | Bxog | Beixono
Hounpeccop F3 F1 F2 F4 51 52 53 54

ZHOEKVE BET M-class [ 55 128 128 128
ZHOOKVE | BT M-Class 10 650147 | 128012 | 128012 | 128 (112 | ACI0-EQ 8 114" 14" 14" 38
ZH13KVE | BOT M-Class 10 650147 | 1280w | 12800 | 1280120 | ACI0-EQ 8 £y ey g e
ZH1BKVE | BST M-Class 14 6514 | 12802 | 128 | 128002 | acaoEo 10 g kT aa T
TH24KVE | BaT M-Class 14 65147 | 128002 | 12812 | 1280120 | acinEn 10 1 1z 11z 508
ZH33KVE | BAT M-Class 20 6.5(147) | 1280102 | 12812 | 1280120 | acinEQ 14 1 1z 1 508
ZH40KVE | BaT M-Class 20 65147 | 1280w | 128002 | 128020 | acioEn 14 5/g” sig 513" Si8"
ZH4ZKVE | B16 $-Class 20 12ape) | 192040 | 12800 | 1280120 | Ac3o-EQ 20 Erg" s 618" 508"

Ta6nuua 1: Bbibop 3koHoMamn3epa Swep unu Alfa Laval ansa oaMHo4YHbIX KoMnpeccopoB ZH06-48KVE
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128 (1) 12.8 (1) ACI0-EQ B £l n

2x2HOKVE | BeTM-Class | 10 | 850147 128 (12) T ET
2xZH13KVE | BBT M-Class 14 6.5 (147 | 1280W27) | 12801127 | 128 (12 ACI0-EQ 10 e irs £l S 3
2x2H18KVE | BaTMclass | 20 | sspuany [ 1280 | 1280 [ 1280020 | acaoen 14 s 5 58 s
2x ZH24KVE | BET M-Class 20 6.5 (147 | 1280127 | 12801727 | 128 (1) AC3I0-EQ 16 &g s LT L
2xZHIINVE | BI6SClass | 20 | 128(12) | 220 | 220@) | 22008 | AcInEQ 24 T T 55 T
2RZHA0KVE | Blasclass | 24 | 128002) | 2207 | 22(m) | 220080 | acioeq 28 T T 5 T
2xZH4BKVE | B16S-Class | 30 | 128(W2) | 22008 | 2208) | 22087 | AC3I0-EQ 3 i T 5 7"

Tabnuua 2: Beibop akoHomamn3epa Swep unu Alfa Laval gna TaHaemoB komnpeccopoB ZH09-48KVE

ZHIOBK1P BT M-class 10 65 128 128 128 ACH18 10 74 il74

KTy "
ZHI1K1P BST M-class 10 85 128 128 128 ACH16 10 n” 12 g 12
ZHI14K1P B8T M-class 10 85 128 128 12.8 ACH16 10 172 12" Kl 12"
ZHIBK1P B8T M-class 14 65 128 128 128 ACH18 10 12 12 8" 12
ZHI2TK1P BST M-class 14 65 128 128 128 ACH18 10 72 12 g "7
ZHI32K1P BST M-class 20 9.65 18 128 128 ACH18 16 12 12 38 12
ZHI3SK1P B8T M-class 20 965 16 128 128 ACH18 16 wr w2 k' o 74
ZHI40K1P BST M-class 20 085 16 128 128 ACH18 20 1w 1 38" 172
ZHWOBK1P B8TMClass | 8 7 1 14 A [ ACH16 8 12 MM | 12 MM | 8 MM | 10 MM |
ZHW1BK1P B8T M-Class 10 12 12 114" 12 ACH16 10 12MM ) 12mM | SmMm | 10 MM |

Ta6bnuua 3: Bbibop akoHomansepa Swep unu Alfa Laval ans oaMHo4HbIX komnpeccopoB ZHI08-40K1P n ZHWO08-16K1P

s

= | e

2xZHIOEKIP | BETM-cass | 10 65 128 | 128 | 128 | AcH1®

10 g
2xZHNIKIP BET M-class 14 6.5 128 128 128 ACH18 10 1z 12 g 1
2% ZHI4K1P BET M-class 14 6.5 12.8 12.8 128 ACH18 10 1z 1w g 3
2 % ZHMEK1P BAT M-class 20 9.65 16 128 128 ACH18 16 iz t [l ag” 12"
2x ZHIZTKIP BA0TH-glazs | 20 9.65 16 128 128 ACH12 20 e " g "w
2x ZHIZZKIP B10TH-cass | 26 9.65 16 12.8 128 ACH18 24 uzr \rs e 1w
2% ZHIZSK 1P B10THclass | 26 9.65 16 12.8 128 ACH1E 28 1z 172 g "
2 x ZHHOK1P B10TH-class | 26 9.65 16 12.8 128 ACH18 32 1z 172" £ 12
ZHIZTKAP + ZHIZ2K1P| B10TH-class | 20 9.85 16 128 128 ACH18 20 1 1w g w
ZHIZZKIP + ZHIZSKIP) B10TH-class | 28 9.65 16 128 128 ACH1B 24 W 1w g ira
ZHIZSKIP + ZHI40K1P| B10T H-class | 26 10 16 12.8 1238 ACH18 iz T L g 1z

Ta6nuua 4: Bbibop 3koHomamn3epa Swep unu Alfa Laval gna taHaeMmoB komnpeccopoB ZHI08-40K1P
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HeTanbHyo MHPOPMaLMIO N0 3KOHOMan3epy, BKIOYas HacbIWEHHY0 TemnepaTtypy Brpbicka Tsi MOXHO HauTu B
nporpamme noabopa komnpeccopoB Select, 4To no3BonsieT NpyM HeOH6XOAMMOCTU CaMOCTOATENbHO MNoaobpatb

SKOHOMaVI3ep no faHHbIM U3roTOBUTENS, KaK NoKka3aHo Ha Puc. 8 Huxe.

BxogHoe nepeoxnaxaeHne — 9TO eCTECTBEHHOE NepeoxnaxaeHue B KOHAeHcaTope.

©aiin  Kongurypauma Bug Cepenc  CeAsk oH-naiin  Moackaska

Xnaparent (" Tpebosanne Temn, kunexma °C |' & -7.00 T
R407C |+ 16.00 3] : =

| Meperpes Bcac.rasa K | x I& 5.00 =
BepxH. Touka - = A s =

SLTITIREETD Temn. KoHASHCAWM C |» '@ s0.00 [

3neKTponuTanne ZHOSKVE-TFD |= = rp | lepeoxnaxgeHne
+ 50Hz (" 60Hz I MepeoxnakaeHie K |= I& 400 [ | E KOHOEeHCcaTope
380420V - 3~ - 50Hz | =

Hixlg aalla M

ArperaT I:ITKOH MOHEHT I:ITHM 14| ¢

Copeland Scroll |

KonanumoHnpoBanne Bo3ayxa
EHXonogunbhan Texnnka
ETennosbie nacocbl

ZHO9KVE-TFD

- Ta6nuthTﬂuanaann T‘lep’remTCnmxm seibopa THeﬂaTb;‘m

I+ A

Tﬂnn.nl&}p\f

XAPAKTEPWMCTMKI B BbIBPAHHOM PEXIMME

7.0/50.0%C

KOMMPECCOP:

ZHOSKVE-TFD

Tennonpous-cTe kW

8.27

MoTpebn. MowHocTe kW

2.47

¥onog. Kosdd-T

3.34

| _ CrannapTHeii

[+ Bripeick napa

I pexynepaiya Tenna

[ Mpeasinywee nokonerue

Pabouwin Tok 400V, A

4.52

MaccoBeii pacxon gfs

30.70

Xonogonp, kW

5.91

WHio BNphicka napa

Mpouse. sKoHoMasepa kW
Macc.pacxo Brpeick, XnagareHTa g/s
TMpoMexyToYHOE AaEneHWE bar
MpoMesyT. TEMN . HACkIWL, Napa “C
Temn.napa Ha Boixoae, VO °C

Temn. #¥MAKOCTH Ha Bxode, LI °C
Temn.#uaxkoctu, LO °C

1.39
8.86
7.04
2.7
17.7
41.4
1.8

[Hon. uadopMauyua
no BrpLICKy Napa

Copeland

Puc 8: [letanu Bnpbicka B nporpamme nog6opa Select 7.13

Takke JocTynHbl TemnepaTypbl Tio (KMOKOCTb Ha BbIxoAde), Tu (KnakocTb Ha Bxoae) n Tyo (Map Ha Bbixoae).
CnegyetT OTMETUTb, YTO MaKCMMarbHOE MepeoxnaXgeHue, KOTOpOro MOXHO OOCTUIHYTb B KOHAeHcaTope,
coctaBnseT npubnuauntensHo 5K. [lononHuTenbHoe nepeoxnaxgeHve npuBeaéT K He3HaAYUTENbHOMY CHUXEHUIO
TemnepaTypbl XuakocTn Too. lNponsBoantensHOCTL KOMMpeccopa, onybnvkoBaHHas B nporpamma nogbopa Select
6asupyeTcsa Ha pasHocTu Temnepatyp ATHX = Tio - Tsi (Tsi Hackiw,. ra3) = 5K B akOHOMan3epe 1 Ha neperpese
BMnpbICKMBaeMoro napa B 5K.

OT6Op XKMAKOCTU «HUXKe Nno TeyeHuto» (Puc. 9(b)) npmBoanT K TOMY, 4YTO XugKocTb B TPB akoHOomawnsepa nonagaet
C BbIx04a CamMoro 3KoHoMam3epa. TOT MeToA MHorAda npeanaraeTcst Ans obecneyeHns XopoLLero nepeoxnaxaeHns
Ha Bxoge B TPB. XoTsa B 9TOM criy4ae no cpaBHEHUO ¢ 0TOOPOM «BbliLLE MO TEYEHUIO» U He ByaeT AONOMHUTENBHOro
HarpeBa WM OXNaXZEeHUS XUOKOCTU, HO MacCoBbI/ MOTOK | MPM 3TOM MPOXOAMT Yepe3 IKOHOMan3ep ABaxdbl, YTO
O3HavyaeT OOMONHUTENbHbIE NOTepu AasrneHns. B utore moxet notpeboBaTtbecsa bonbwni TennoobmeHHmK. Kpome
TOro, OTOOP XNOKOCTU KHUXKE MO TeYEHU0» TpebyeT GonbLue coeanHeHn 1 Tpyo Anst NepeoxnaxaeHHOM XXUAKOCTH,
a 3HauuT, N OOMNOMHUTENBHOW M30NAUMU ONS MUHUMM3aLMKU Harpesa XuakocTu. [oatomy oTbop XmakocTn Ans
3KOHOMaK3epa «BbILLE MO TEYEHNIO» ABNsieTca bonee npegnoyTUTEnbHBIM — PUuc. 9(a).

m+j

(a)

Puc 9: (a) oT60p *MAKOCTU Bblille NO TeYeHUuto (pekomeHayeTcs) — (b) HUXKe MO TeYeHUIo (He peKkoMeHayeTCs)
C7.4.3/1116/RU
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[laHHble No Npon3BoANTENBHOCTM B Nporpamme Select geiicTBUTENbHBI ANs CXeMbl, Noka3aHHoW Ha Puc. 9(a). Mpw
NCNOMb30BaHUM [APYrMX CXeM W3MEHUTCA MacCOBbIi MOTOK, @ COOTBETCTBEHHO W MPOU3BOAUTENBHOCTb
koMnpeccopa.

OkoHOoMam3ep JomkeH bbITh YcTaHOBNEH BepTukanesHo. TPB Heobxoaumo pasmellats Ha anctaHumm 150 — 200 mm
OT BXOAA NapOXUOKOCTHOW CMECU B HWDKHEW YacTu TennoobmeHHMKa, Kak 3To nokasaHo Ha Puc. 10. He cnegyet
pacrnonaratb TPB Hwxke gaHHOro Bxoaa.

150 - 200mm

Puc 10: Pacnonoxenue TPB u ero Tepmob6annoHa Ha nnacTMH4YaToM TennoobmeHHuke (© AL n SWEP)

TepmobannoH TPB gomkeH Haxoantbes B 400 — 600 MM OT BbIXxoAda napa, NpeanodTuTenbHee 3a NOBOPOTOM TPyObl
W Ha BHYTPEHHEW CTOpPOHe, kak nokasaHo Ha Puc. 10. Tam Xe nokasaHO pacrnonoxeHuwe TepmobannoHa
OTHOCUTESNBHO ceveHnst Tpybbl n TpybONpoBOA BHELLIHENO ypaBHMBaHUSA. TepMobanioH He A0MMKEH HAaXoaUTbLCSA Nog
Tpyboni. BHelHee ypaBHMBaHME He siBnisieTca ob6s3aTensHbiM. Kak nokasaHo Ha Puc. 10, Tpy6a, coeguHstowas TPB
N 3KOHOMaw3ep, MOXET ObITb NPSIMON NN UMEeTb U3rnb. OYeHb BaXHO, YTOOLI NAaTPYOOK HA BXOAE NapOXUOKOCTHOW
CMeCK B 3KOHOMaw3ep 6bin JocTaToYHO Man Anis obecneveHnst TypOyneHTHOCTHN, HEOOXOAMMON ANA PaBHOMEPHOIO
pacnpegeneHnst U ucnapeHuns.

7 PecuBep

XKupgkocTHoW pecmBep MOXeET NoTpeboBaTbCs AN KOMMNEHCaLUMN U3MEHEHUsT MacCOBOro pacxoda u/vnv 3anpasku,
a Takke [Ona OorpaHWyeHWsi nepeoxnaxaeHuss B koHaeHcatope. Ero cnegyeT pasmeliatb 3a BbIXOOOM U3
koHaeHcaTopa. He crnepyeTt ycraHaBnuBaTb pecuBep 3a BbIXOAOM M3 3KOHOMal3epa, NMOTOMY YTO Tam JOrkHa
HaxoQWUTbCs HACbILLEHHas XXUAKOCTb, BKMoYas naposyto dasy (Puc. 11).

Koupencarop |«

OnNeKTpOMarHMTHLIN
Knanas

Bnpuc; napa

TO Ll CnupanoHbin

KoMnpeccop

Puc 11: PacnonoxeHue pecusepa

Ucnapurens
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8 Bbibop TPB 1 aneKTpoMarHMTHOro KrnanaHa gns JIMHUM BNpbICKa

BmecTe c 3kOHOMan3epom nydlle MWCMNOMb30BaTb 3MNEKTPOHHbIA pacCLIMPUTENbHBIA KnanaH, KOTOpbI MOXET
paboTaTb B LULMPOKOM AMana3oHe MOLLHOCTEN.

Ecnu pacwmpuTtensHoe YCTPOMCTBO HE 3aKpbiBaeTCs NOMHOCTbLIO, TO ANs NpefoTBpaLLeHns MUrpaLmm XnakocTu B
BbIKJTFOYEHHbIN KOMMNpPeccop HeOb6XO0AMMO YCTAaHOBUTL SFIEKTPOMArHUTHBIN KranaH Ha »XWUOKOCTHOM TpybonpoBoae
unu TpybonpoBode Brpbicka napa. XugkocTHowm TpybonpoBop siBnisieTcs Gonee npefnovTUTesNbHbIM MECTOM
YCTaHOBKW, MOCKOMbKY B 3TOM CryYyae SfeKTPOMarHUTHbIM knanaH OyaeTt MeHblle un geweene. Ho B cnydvae
napannenbHon paboTbl HECKOIbKMX KOMMNPECCOPOB HEOOXOAUMO YCTaHaBNMBATL 3NIEKTPOMArHUTHbIE KranaHbl Ha
Kaxxgom TpybonpoBoae BnpbICka napa, kak nokasaHo Ha Puc. 5. 5710 no3sonuT nsbexartb Bnpbicka B HepaboTatoLmn
KoMnpeccop.

OneKkTpoMarHuTHbIE KnanaHbl HaaéxHo paboTaloT B gManasoHe nepenagos gaeneHusa ot 0,05 go 0,5 6ap. Beibop
3M1EKTPOMAarHUTHOrO KnanaHa MOXHO MPOBECTU B COOTBETCTBUM C AaHHbIMK Tabnuubl 5.

KoMmnbecco PekomeHayembINn Knanam Kv knanaHa
peccop Kv (M3/4ac) (M3/4ac)

ZHI118 0,8-1,3 ALCO 200 RH 4 0,9
Ceskutechb ¢

2l Ll npeactasutensamm ALCO
Ceskutechb ¢

ZHI27 1-15 npeactasutensamm ALCO

ZHI32 1,3-1,8 ALCO 200 RH 6 1,6

ZHI35 16-2,1 ALCO 200RH 6 1,6
CBsaxunTechb C

ZHi140 Lg=28 npeacrasutenamm ALCO
CesaxunTechb €

ZHI46 20-25 npeacrasutenamm ALCO

Ta6nuua 5: BbiGop 3neKTpOMarHMTHOro KnanaHa Ha JIMHUIO BnpbICKa
JononHutensHyo MHopMauuio Mo BbIOOPY SMEKTPOMAarHUTHOIO KramnaHa MOXHO MOfy4uTb y npeacraBuTenen
ALCO B Bawen ctpaHe.

[MoaGop 3NEKTPOHHbIX pacMpUTENbHbBIX KanaHoB U KOHTPONNepoB npeactaBneH B Tabnuuax 6, 7 n 8. 3ToT
noabop SIBNSIETCS XOpoLlew CTapTOBOW TOYKOW ANst MPOEKTMPOBAHUS CUCTEMbI. TeM He MeHee XapakTepuUCTUKK
CUCTEMbI M HaAEXHOCTb PaboThbl AOMKHbI ObiTb MPOBEPEHbI B XO4€ Co3aaTenieM CUCTEMbI B XOAe UCTbITaHWUN.

Bbonee netalnbHYyro I/IHCbOpMaLI,VIIO MOXHO NONy4nTb Yy I'IpeLI,CTaBI/ITeJ'IeVI Emerson B Bawen CTpaHe.

PacwuputenbHbin KoHTponnep
Komnpeccop KknanaH EXV

3KOHOMamnsepa 25 24
ZHO6KVE EXM-B0OB EXD-HP1/2
ZHO9KVE EXM-BOB EXD-HP1/2
ZH13KVE EXM-B0OB EXD-HP1/2
ZH18KVE EXM-BOD EXD-HP1/2
ZH24KVE EXM-BOD EXD-HP1/2
ZH33KVE EXL-BOE EXD-HP1
ZHA0KVE EXL-B1G EXD-HP1
ZH48KVE EXL-B1G EXD-HP1

Ta6nuua 6: Bbibop 3NeKTPOHHOro paclMpUTeNbLHOrO KnanaHa u KOHTponnepa aAnsa komnpeccopoB ZH*KVE
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PacwuputenbHbIn KouTponnep
Komnpeccop KnanaH EXV
3KOHOMawn3epa Ana EXV
ZHIO5K1P EXM-BOA EXD-HP1/2
ZHIO8K1P EXM-BOB EXD-HP1/2
ZHI11K1P EXM-BOB EXD-HP1/2
ZHI14K1P EXM-BOB EXD-HP1/2
ZHI18K1P EXM-BOD EXD-HP1/2
ZHI23K1P EXM-BOD EXD-HP1
ZHI27K1P EXL-B1F EXD-TEVI
ZHI32K1P EXL-B1F EXD-TEVI
ZHI35K1P EXL-B1F EXD-TEVI
ZHI40K1P EXL-B1F EXD-TEVI
ZHWO08K1P EXM-BOB SEC
ZHW16K1P EXM-B0OB SEC
Tabnuua 7: BbIGop 3neKTPOHHOro pacluMpUTENbLHOrO KfanaHa u KoHTponnepa ans komnpeccopos ZHI*K1P un
ZHW*K1P
PacwuputenbHbin
TaHpgem Knaﬁau !EXV Kﬁrscél;(vp
3KOHOMau3sepa
2 x ZHIOBK1P 1 x EXM-BOB /
2 X ZHI11K1P 1 x EXM-BOD /
2 X ZHI14K1P 1 x EXM-BOD /
2 X ZHI18K1P 1 x EXL-B1F EXD-TEVI
2 X ZHI23K1P 1 x EXL-B1G EXD-TEVI
1 x EXL-B1G unu
2 X ZHI27K1P 2 X EXL-B1F EXD-TEVI
1 x EXL-B1G vnu
2 x ZHI32K1P 2 x EXL-B1F EXD-TEVI
2 X ZHI35K1P 2 x EXL-B1F EXD-TEVI
2 X ZHI40K1P 2 x EXL-B1F EXD-TEVI

Ta6nuua 8: BbiGop 3NeKTPOHHOr0 paclIMpPUTENILHOIO KianaHa u KOHTposnsiepa aAna taHgemoB ZHI*K1P

MN3-3a OorpaHun4eHHoOro gunanal3oHa npoun3BoguUTESIbHOCTU TEPMOCTaTU4eCKne TPB agekBaTHO paGOTaIOT TOJNbKO B
orpaHN4eHHOM pa6oqu anana3oHe.

Ecnu ncnonb3ytoTcst 3NeKTPOHHbIE pacLUMPUTENbHbIE KanaHbl, OTAWYHbIE OT NpeAcTaBneHHbIx B Tabnuuax 6, 7 un
8, TO C HUMK HeoBXoOUMO MCMONb30BaTb CMEHHbIEe BCTaBkn. TPB C WMPOTHO-MMNynNbCHOW MOAYNsuuen 34ecb
HenpurogHbl, MOCKOMbKY BHYTPEHHUN OO6bem 3KOHOMar3epa HeBenvK U nynbcauvu npuBedyT K HecTabunbHbIM
ycnosusm paboTbl, B pe3ynbTate 4Yero MOXEeT MpPOM3OWTM HedOoMyCTMMbIA 3anuB  KOMMpEeccopa XXWUOKUM
xnagareHTom.

[na HekoTopblx KoHdurypauuii B Tabnuue 8, ABa pacluMpUTENbHbLIX KnanaHa, YCTaHOBMEHHbIX B napannerb,
MOKpPbIBAIOT BECb AMana3oH Npou3BoaUTENbHOCTW. [INg Apyrux 3To He 06s3aTenbHO, HO 2 KnanaHa, YyCTaHOBMNEHHbIX
B Napannernb, o6ecneynsatoT Ny4llyo TOYHOCTb YNpaBreHus.

9 HacTtpoiku pacumputenbLHOro KnanaHa

PaclwmnputenbHbIi knanaH akoHOMawn3epa gormkeH obecneunTb neperpeB ~5K Bo Bcem paboyem guanasoHe. 3T0
XOpOLUUA KOMMPOMUCC MEXAy HefonyleHnem nonagaHus >XUOKOCTM B CnuvparnbHbli BGNOK M OOCTATOYHbIM
OXNaxaeHneM BrpbICKMBAEMOro napa, u, CregoBaTernibHO, OrpaHU4YeHneM TemnepaTypbl HarHeTaHus.

10 TpybGonpoBopa BnpbicKa napa

OnTnmanbHbIM siBAsieTcA TpybonpoBo BNpbiCka napa ¢ MMHUMarbHbIM NageHveM gasnexus. Ero pasvep gomkeH
COOTBETCTBOBaTb OTBEPCTUIO OIS BNpbICKa napa — cM. Tabnuubl 9 n 10.
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Kounpeccop | 3 e
Komnpeccop Tpy6onpoBop ZHIO8K1P 12,8
BrpbIiCKa napa ZHI11K1P 12,8
ZHO6KVE 3/8" ZHI14K1P 12,8
ZHO9KVE 3/8" ZHI18K1P 12,8
ZH13KVE 1/2" ZHI27K1P 16,1
ZH18KVE 1/2" ZHI32K1P 16,1
ZH24KVE 5/8" ZHI35K1P 16,1
ZH33KVE 5/8" ZHI40K1P 16,1
ZH40KVE 5/8" ZHWO08K1P 9,6
ZH48KVE 5/8" ZHW16K1P 9,6
Ta6bnuua 9: Tpy6onpoBoAabl BNpbIiCKa napa gns Ta6nuua 10: Tpy6onpoBoabl BNpbiCKa napa ans
KomMmnpeccopoB ZH*KVE komnpeccopoB ZHI*K1P / ZHW*K1P

11 [OnuHbl TPy60npoBoAoOB U U3onsuma

YKngkoctHon TpybonpoBoa oT akoHomawnsepa ao TPB Heobxoaumo xopowo Tennousonuposathk. JIMHUKM BRpbIcka
napa mexagy TPB n tennoobmeHHMKOM (MCnapuTenem unu 3KoHOMam3epom) JOSKHa OblTb Kak MOXHO KOpo4de 1
XOPOLLIO TENON30nMpoBaHa. SKOHOMan3ep AOIMKEH ObiTb Takke XOpoLo TeNnoM3onnMpoBaH

12 [OononHuTernbHble acCNeKTbl npuMmeHeHus

12.1 Pab6oTa 6e3 BnpbiCcKa napa

Mpn BbICOKMX TemnepaTypax KUMEHWs MOXET MoKasaTbCs MHTEPECHbIM OrpaHUYMBaTb MPOU3BOAUTENBHOCTb
KoMnpeccopa OTKIIOYEeHNEM BrpbICka napa. 3To BO3MOXHO Npu COOMAeHUN YCIOBUIA, N3NoxeHHbIX B Tabnuue 11.

Ycnoswusi, Npyu KOTOPbIX BO3MOXHO

Komnpeccop
OTKNIO4YeHMe BrpbicKa napa
ZHO6KVE - ZH18KVE KuneHue (Touka pocbl) T > 0°C
ZHIO8K1P - ZHI23K1P Kunenwne (Touka pocel) T > 0°C

Kunenune (Toudka pocbl) T > 5°C n

ZHIZ7KIP - ZHI40K1P KoHAeHcauums (Touka pocbl) T < 65°C

Ta6nuua 11: TemnepaTypbl KUNEHUA, NO3BONAKOLWME paboTy 6e3 BnpbICKa napa

[Ons Toro, 4Tobbl M3bexaTb 0BpaTHOro NoTOKa XnajareHTa Yepes TPyGONpPoOBOL BRpbICKA, PEKOMEHAYeTCs, YTOOb!
nepekpbiBaTb TPYGOMPOBOA C MOMOLLBI 3MIEKTPOHHOrO paclUMPUTENBHOMO KrarnaHa WAu 31eKTPOMarHUTHOro
KrnanaHa, Korga cTerneHb cxxaTusl Huxke 2.

Puc. 12 wunnioctpupyeT npubnuM3UTENbHBIA MPOLEHT CHWKEHUST TEnsionpou3BoAUTENBHOCTU MPU  PasfNYHbIX
TemnepaTtypax KoHOeHcauuu, Korga BrPLICK napa OTKMIOYEH. OAEKT CHUXKEHUS XONOOO0NpPOU3BOAUTENBLHOCTU
ABNSETCA OrpaHUYeHHbIM, 0COBEHHO NPU HU3KUX TEMMNepaTypax KOHAEHCaLMN.

I'Ipu BrusuTEnsHOE % CHUMKEHWE TENN ONpOM3IBE0ANTENBHOCTH

-_-—\—-_.______- e E0°C

15 T —
10 o — 35°C I —
.

-5 u] 5 10
Tewneparypa KMNEHHA °C

Puc 12: I'Ipu6nu3MTeanoe % CHWXeHMe TENSIoNPon3BOAUTENILHOCTU NPU OTKITHOYEHUU BrpbICKa napa
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12.2 3awmTa no Temnepartype HarHeTaHus

Kaxkabin komnpeccop AomkeH ObiTb OCHALLEH 3aLUUTON OT NOBLILLEHHON TeMnepaTypbl HarHeTaHus. Komnpeccopbl
ZHWO08-16K1P, ZHI18-23K1P B «TaHgemHon» komnnekraumn (BOM 476) n ZHI27-46K1P umeloT BCTPOEHHYIO
3alWmMTy NoO TemnepaType HarHeTaHus!, BXOASLLYIO B CTaHOAPTHLIN KOMMMEKT noctasku. OcTanbHble KOMIPeccopb!
OOMKHbI MCNOMNb30BaTh BHELLHIOW 3aliMTy (TepMocTaT) Mo TemnepaType HarHeTaHus. OTO rapaHTupyeT 3awuTty
KoMnpeccopa OT neperpesa B criydae OTCYTCTBUS BMpbICKa napa.

BHUMAHUE: [OetanbHyro uHcopmauuio MOXHO Hautu B PykoBogctBe no 3Jkcnnyatauum C6.2.26
«CnupanbHble KOMnpeccopbl ANA TennoBbiX HacocoB Ha R410A: ZHO04K1P - ZH19K1P, ZHIO8K1P -
ZHI46K1P».

12.3 Pene TOKa

Komnpeccopbl ¢ BHYTpeHHen 3awmton anektpoasuratens (ZH09-18KVE, ZH108-46K1P) pekomeHayeTcs ocHalaThb
TOKOBbIM perne, KOTOpoe AOMKHO 3aKpbiTb 3MEKTPOMAarHUTHLIA KnanaH Ha >XMOKOCTHOM Tpybonposoae K B cryyae
OCTaHOBKM 3nekTpoaBuraTens.

13 Ccbinku Ha TexHn4eckyro UHdopmaumto Copeland

. C6.2.26 «CnupanbHble KOMNpeccopbl AN TenoBbIX HACOCOB Ha R410A»
= (C6.2.9 «CnupanbHbIe KOMMNPeccopbl ANA TENNTOBbIX HACOCOB»
= C7.17.3 «MapannenbHasa paboTta cnupanbHbIX KoMnpeccopoB Copeland ZH B TennoBbIX Hacocax»

= (C7.8.6 «3awmTa cnmparnbHbIX KOMNpeccopoB ZH no TeMmnepaType HarHeTaHUA»

OTBETCTBEHHOCTb

1. CopepxaHue aTon nybrnukauuvm NpefcTaBrieHo TOMbKO ANS MHMOPMAUMOHHbLIX Lienel U He OOSMKHO OblTb
NCTOSKOBaHO KaKk rapaHTuu, SIBHble UMK NoApa3yMeBaeMble, OTHOCUTESNbHO NMPOAYKTOB UMW YCIYT, ONMCaHHbIX
3[€eCb, UMK UX UCMNONb30BaHNS U MPUMEHNMOCTMW.

2. Emerson Climate Technologies GmbH w/unu ero dpununanel (konnektueHo "Emerson”) coxpaHsaioT 3a cobon
NpaBO W3MEHATb KOHCTPYKLUMIO M TEXHUYECKME XapaKTEPUCTMKM 3TUX MpPOOYKTOB B noboe Bpemsi Ges
npenBapuTENBHOMO YBEAOMIEHMS.

3. Emerson He npuHMMaeT Ha cebs1 OTBETCTBEHHOCTD 3a Bbl60p, ncnosrnb3oBaHne nnn OGCJ'IY)KVIBaHI/Ie Kakoro-nmoéo
npoAyKTa. OTBETCTBEHHbIMM 3a Haanexawmm Bbl60p, ncnosib3oBaHne unm O6CJ'Iy)KVIBaHI/Ie noboro npoayKrta
Emerson gBnaiTCcA UCKNIYUTENBHO nokynartesnb n KOHEeYHbI nosfb3oBaTenb.

4. Emerson He NpyHMMaeT Ha cebs OTBETCTBEHHOCTb 3a BO3MOXHble Tunorpadckne ownbkm, cogepxaiimecs B
aTon Nyénukaumm.
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