WHCTPYKUUSA MO 3KCcnnyaTauuu.
XonoaunbHble crnvparnbHble KOMMPECCopPbI:
ZF 09K4-ZF18K4
ZB 15KC-ZB45KC
ZS 15K4-ZS45K4
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1 BctynneHue

dupma Copeland Hauyana pa3paboTKy COrnmacoBaHHOIO crnvpanbHoro komnpeccopa B 1979 roay,
KOTOpbIA CEerofHs fBNsieTcs cambiM 3hEKTUBHBIM M HAOEXHbIM, aganTMpoBaHHbIM K paboTe B
cucTeMax KOHAMLIMOHMPOBAHWS, B XOMOAMIbHbIX CUCTEMAxX M TennoBbiXx Hacocax. Komnpeccop
obnagaet HU3KMM YpOBHEM BMOpaLuM M LWyma, YCTOMYMB K «FMOPOYAAPY», «BMAAXKHOMY» MyCKy M
HanMuuo B CMCTEME MOCTOPOHHUX TBEPAbIX NPUMECEN.

B mopenbHbI paf BKMOYEHbI KOMMpeccopbl MowHocTelo oT 2.0 go 6 n.c. 3a 6onee nogpobHoun
MHpopMmaumern obpallanTecb, NoXanymcra, Kk nporpaMmmHomy obecnedeHuto Selection Software,
BOCMOMb30BaTbCA KOTOPbIM MOXHO Ha canTte www.ecopeland.com, nmbo kK Gpowtopam no nogdopy
obopynoBaHus.

[aHHble UHCTPYKLUM HE 3aMEHSIIOT 3KCMepPTU3Yy OT NPOU3BOAUTENEN CUCTEMDI.

2 0O603HaYeHus

Yucna, Bxoaswmne B 0003Ha4YeHNE MOLENM CrMparbHbIX KOMMNPECCOPOB, ONPEAENSAOT HOMUHAIbHYO
X0OnoAonpou3BoaAnTENBHOCTL B pabounx yeroeuax ARI, B eguHmuax BTU/h, npu vactoTte 60 'y,

Bce xonogunbHble cnupanbHble KOMMPECCopbl 3anpaBnsoTca NonmnonbadupHbiM macriom (MOM),
o6o3Ha4aeMbIM B MapkupoBke bykson “E”.

YcnoeHoe 0603HayeHuUe modeneli

ZS 30K4E - TFD - 551

1 2 3 4 5 6 7

=
1

CEeMencTBO KOMNPeccopoB: Z = cnuparnbHble KOMIPECCopbl
2 = BbICOKas/cpeaHss TeMnepaTtypa KUneHusi
= Hu3Kas Temnepartypa KuneHus
= BblCOKas/cpegHsas TeMnepaTypa KuneHus
3 HoMmuHanbHasi xonogonpoussoauTensHocTb [BTU/h] mpu 60 Hz wn ycnoBuax ARI ¢
ucnonb3oBaHnem koachduumneHTa "K" gna 1000 n "M" ana 10 000
4 - pa3HOBMAHOCTM Moaenen
5- MNM3M
6 - Bepcus anekTpoaBuraTenst
7 - Bepcua kopnyca:
551: CoeavHeHnus nog ranky Potanok, cMoTpoBoe cTekrno, knanaH LWpeaepa anst sanpasku
Macriom 1 ero gpeHaxa, TepMOCTaT Ha NIUHWUN HarHeTaHus.
556: CoeamHeHna nopg ranky Potanok, cCMOTpoBOe CTekno, knanaH LWpenepa ons sanpasku
MacriomM 1 ero gpeHaxa, TepMOCTaT Ha NIUHWUM HarHeTaHusi u BeHTunb DTC.
(Tonbko komnpeccopbl ZF).

3 XnapareHTbl

XnagareHTbl R22, R404A, R507 1 R134a npumeHUMbl AN BCEX XO0NOAUNbHBLIX CnvpanbHbIX
KOMMPECCOpPOB.

CewmenctBo komnpeccopoB ZB paboTaeT Takke ¢ xnagareHTom R407C.

Mpu HacTpolike perynaTopa AaeneHus TpebyeTtcst ocobas akkypaTHOCTb U3-3a TOro, YTo OPEOCH
R 407C xapaktepusyeTcs He3HauuTeNbHbIM TeMNepaTypHbIM CKOIbXEHUEM.

PaGoune ananasoHbl AN KaXO0ro XnagareHTa npeacTaeneHsl B rnase 32.

C6.2.4/1201/E 3
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4 Cwma3ska

YpoBeHb Macna HeobxoaMmo NnogaepkmBaTh Ha cepeanHe CMOTPOBOro cTekna. [Mpu ncnonb3oBaHMm
perynsitopa, ypoBeHb yCTaHaBNMBaeTCs B BEPXHEN MOSIOBMHE CMOTPOBOrO cTekna (ans paboTsl ¢
LeHTpansamMu, noxanymncra, obpawantecs Kk nHctpykumm C7.2.1/1101/E).

Komnpeccop nocraensieTcs 3anpasrneHHbIM Macrnom. CTaHgapTHOE Macro Ans 3anpaBku
komnpeccopa — [NAOM ICI Emkarate RL 32 CF (32 cSt). B noneBbix ycnoBmsx MOXHO 4ONMBaTh Macna
ICl Emkarate RL 32 CF unu Mobil EAL Arctic 22 CC. [JaHHble MOXHO NOny4nTb 13 GpoLuop no
o6opynosaHuio pupmbl Copeland.

Komnpeccopbl [OO0SKHbI  3anpaBnATbCA  TONbKO  BblleykasdaHHbIMM - Macnamu. [pu pabote ¢
XnagareHTaMu, He COAepXalluMmu Xrop, CMeLUMBaHWE CUHTETMYECKUX C MUHepanbHbIMU WU/vnu
ankunbeH3oMNbHbIMW MacnaMy He JoMnyckaeTcs.

M3M o4eHb rurpockonuyHo (cMm. Puc. 1), 4To okasbiBaeT CUNbHOE BNSHUE HA XMMUYECKYIO
yCTOMYMBOCTb Macna.

KonnyecTBo BKMIOYEHWI/OTKIIOYEHWI [OIMKHO ObITb orpaHuyeHo 10 umknamm B Yac. Ms-yactoro
BKITKOYEHWs1 Macrno byaeTt yxoauTb B CUCTEMY, YTO NoBneyeT 3a cobor HegocTaTok cmasku. Macno
nokuaaeT KOMMPEeCCcop Nnpu nycke, HE3aBUCUMO OT TOro, YTO Ha cnupanu TpebyeTca nogasaTb
HebonbLUOe ero konnyecTso. 3-3a kKopoTKOro BpemeHu paboTbl BO3BpaT Macna B KOMNpeccop
3aTpyAHEeH, 3TO U NpuBeAeT K BO3MOXHOMY HEOCTaTKy CMasKu.

Heobxoaumo yumThIBaThb, YTO Macno LMPKYNMpyeT Mo Bcei cucteme. BAskocTb Macna nameHsieTcs B
3aBUCKUMOCTY OT TemnepaTypbl. CKOPOCTb NMPOXOXKAEHUS rasa Mo CUCTEME U3MEHSIETCSA B 3aBUCMMOCTM
OT TemnepaTypbl U Harpysku. Mpy HeGONbLIOK Harpyske, CKOPOCTb rasa MOXeT OblTb HEAOCTATOYHOW
Ans Bo3BpaTa HeobXoAMMOro KonuyecTBa Macrna B Komnpeccop. KoHCTpykuus TpybonpoBoaos
JOoJkHa obecrneumBaTb BO3BpaT Macra B KOMMPECCOpP M3 CUCTEMbl MpU BceX pabouyMx YCROBWSIX,
BKIHOYAsA U YACTUYHYHO Harpysky.

ppm
1500
. FOE
1000 s
500 g
] &
mineral oil b
‘..iiiii-----luuu---------I-------------;-------------I-------------!------------ W
50 100 150 200 250 300 h
Puc. 1: MornoweHwne Bnarn N3OM B cpaBHEHMM C MUHEpParbHbIM Macnom [ppm] no
Becy npu 25°C 1 50% oTHOCUTENBHON BRaXHOCTU, h = yachl.

Cuctema Bakyymupyetcsa oo aasnenuns 0.3mbar/0.22Torr unu Huxe. B criydae comHeHns Ha npegmeT
cofepxaHua Bnarm B cucteme, Heobxoammo B3ATb o6pasubl Macna M3 pasHbiX Touek Ans
TECTUPOBaHUS YPOBHS Briary B HUX. MIcXoast U3 NpakTMyeckoro onbiTa, YPOBEHb OCTATOYHOW Braru B
cucteMe He gormkeH npesbiwaTte 50 PPM (obpaTtutech k pasgeny 28 BakyymupoBaHue cuctemMbl U
npouepypa 3anpaBku). OuyeHb BaXXHO YCTAHOBUTb NpaBUibHO NOA0OPaHHbLIN UnbTP-ocyunTens (C
cepaeyHnkoMm XH9 nnu nydiwe).

CMOTpoOBble CTeKNa/MHAMKATOPbI BNAXXHOCTM B COBPEMEHHbIX YCTAHOBKAX MOTYT NPUMEHATLCS OIS
xnagareHtoB HFC 1 cootBeTcTByOWMX Macen. OgHako, MHAMKaTop BNaxHocTn byaeT otobpaxaTb
NWb cogepkaHve Bnaru B xnagareHTe. PeanbHbllii ypoBeHb BnaxHocTu B [TOM GyaeT Bbiwe, Yem
TOT, KOTOPbIV YKa3blBaeTCA B CMOTPOBOM CTekNe. Takon pe3ynbTaTt SBNAeTCs CneacTBUEM BbICOKOM
rmrpockonuyHocTn NM3M.
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5 Bnpbick xnagareHTta

Mpy HU3KOTEMMEpPaATypHOM MpUMEHeHWM KomnpeccopoB ZF ansa nopaepXaHus TemnepaTtypbl
HarHeTaeMoro rasa B Hagnexalux npegenax TpebyeTtcs BNpbICK Napa Unm XnaKkocTu.

Ons npucoeguHeHus BeHTuns DTC, perynupyiowlero TtemnepaTypy HarHetaHusi, KOMMpeccop
OCHallaeTCca UHXEKTOPHBIM naTtpybkom guameTtpom 13/16". KannnnsapHyto TpybKy Ans Bnpbicka napa
MOXHO MPUBaPUTbL HEMOCPEACTBEHHO K 3TOMY MaTpyOKy; B 3TOM Crydyae Heob6Xooumo yCTaHOBUTL
TaKke TOKOBOe pene u coneHoua. 3a 6Gonee nogpoGHom WHdOpMaUMen NO WCMNOSb30BaHUIO
KanunnspHelx Tpybok obpallariteck K pasgeny 5.2.

BHyTpM komnpeccopa BMpbICK MPOM3BOAMTCS B [BE OTAEMbHbIE MOMOCTU ChUpanen, Yto B TO Xe
BPEMSI HE BMMSIET Ha caM MpoLecC BcacbiBaHUS. Brpbick HE3HAYUTENBHO YBENUYMBAET MaCCOBbI
pacxoq rasa, npoxogsiwero no cucreme. lNpu MCNOnb30BaHUM BRpbICKA MNapa, OCHOBHOW MOTOK
XKMOKOCTW, NOAaBaeMbIi B UCMapuTenb, NepeoxnaxnaeTcs € MOMOLLbI 3KOHOMan3epa, 4TO
NOBbILLIAET NPON3BOAUTENBHOCTL BCEN CUCTEMBI.

511 TMoppo6HOCTM paboTbl C BNPbLICKOM napa.

C nomoLpblo BNpbICKa Napa cXkaTbli xNlagareHT oxnaxaaeTcs, YTo AonyckaeT paclumpeHne paboyero
AvanasoHa. Jlyywne pesynbTaTbl NepeoxnaxgeHWs AOCTUralTcs B Cryyae, eCnu UCMNonb3yeTcs
TEennoobMEHHMK CO BCTPEYHbLIMWU HanpaBneHMsIMM NOTOKOB rasa M XXMOKOCTM, Kak MoKa3aHo Ha puc. 2.
Ona obGecneyeHus yaoBNEeTBOPUTENbHOW LMPKYNAUMM Macna B CUCTeMe ra3 [OSbKeH nokuaatb
TENnoOOMEHHMK CHM3Yy. 3TO OCOBEeHHO BaXHO Ana  NnacTuHYaTblX  TennooBMEeHHMKOB,
yCTaHaBMMBaEMbIX BEPTUKASbHO.

KannnnapHaa Tpybka, coctosias M3 COOCTBEHHO KanunnapHoOW TPyOKW, 3aKkpbiTOM B KOXYXE,
Heobxoouma pfnis nodadM B 3KOHOMam3ep CTPOro OMNpedereHHOro KonvyecTBa xnajareHTa.
KanunnsapHaa Tpybka nocTaBnsieTcss C XOMyTOM AN KPENnmneHus 3TOro KOMMIEKTa K MHXEKTOPHOMY
naTpybky. Ecnv BMecTo 3TOro komnnekTa ycraHaBnmBaeTcsl COOCTBEHHAs KOHCTPYKUUS, obpaTutech K
cneumdukaumam n3 Tabnuupl 1.

B ntobom cnyyae Heob6xooMMo NPUMEHATb CTaHOAPTHLIN coneHomaHbin BeHTunb ALCO 110 RB 2T2.
[dnameTp 0TBEPCTUSA BEHTUIS JOIMKEH COCTaBNATE NpUMEPHO 1.4 MM. BeHTUNb JOMKEH ObITb OTKPBLIT
ecrnu komnpeccop paboTaeT, 1 3aKpbITbiM, ECIN:

e  KOMMPECCOpP CTOUT;

e MAeT oTTalka ropsiyuM rasom;

e MAeT UMKI OTKaYKW.

Cneaytolmne KOMMOHEHTbI PEKOMEHAOBaHbI K UCMOMb30BaHUIO B peXMME BrpbicKa:

+ CMOTpPOBOE CTEKITO — CMOTPOBOE CTEKINO Nepes BXOAO0M B KanunmsipHyto TpyoKy pekomeHayeTcs ans
BM3yaslbHOr0 KOHTPOMSi HANMUMS XUAKOrO XMnagareHTa.

» OunbTp-oCyLLINTENDb — PUNBTP-OCYLLMTENb YCTAHABNMBAETCS B KOHTYPE BMPbICKA U CNYXUT ANS
npeaoTBpaLLEeHNs 3aCOpeHNs KanunnsapHoOnW TPyOKM BO3MOXHBIMW MPUMECAMU U3 CUCTEMBI.

B cnyyae cpabaTbiBaHUS BHYTPEHHEN 3alUMThI SNEKTpoABUraTens, nogada nuTaHus K coneHonay Ha
BMpPbICKE AOMKHA NPeKpaTUTLCS.

KomnoHoBKa crcTembl 3aBepLUaeTCs YCTaHOBKOW TOKOYYBCTBUTENBHOIO pene (CM. pasgen 22)

dunbTp
KoHgeHcaTop LT}

ConeHounaHbIN
BEHTUIb

Kanunn.
Tpybka

Komnpeccop OkoHoMaii3ep

.I_/

I—‘i Wcnaputenb
TPB \\

C6.2.4/1201/E 5 M3onauus



‘: Lopeland

R404A R134a R 22
Mogenb BHyTp.guameTp OnuHa BHyTp. OnuHa BHyTp. | OnvHa
anameTp anavetp

onm [onm [ionm [onm Owonm | Oonim
ZF09 K4E 0.042" 70" 0.042" 70" 0.042" 30"
ZF11 K4E 0.042" 50" 0.042" 50" 0.042" 30"
ZF13 K4E 0.042" 40" 0.042" 40" 0.042" 10"
ZF15 K4E 0.042" 30" 0.042" 30" 0.042" 5"
ZF18 K4E 0.042" 20" 0.042" 20" 0.050" 5"

Table 1: Pasmepbl kanunnapHeix Tpybok Ans paboTbl C 3KOHOMaR3epoMm

5.1.2 BnpbICK XXUOKOCTU

Brpbick 3kMakocTM ocyllecTBnsieTcss € nomolubio BeHTunss DTC, perynupylowero Temnepatypy
HarHeTaHus.

BeHTnbe DTC 3ameHseT KOMMMEKT, COCTOALLMI U3 KaNnUNSAPHOM TPYOKKW, CONEHONOHOrO BEHTUMS Ha
NHUK BMpbICKa U TOKOYYBCTBUTENBHOIO perne, paHee ycTaHaBnMBaeMbIX Ha kKoMmnpeccopax cepun ZF
KOHdpurypauum 551.

OavH 1 10T Xe BeHTUNb DTC MOXHO MCnonb3oBaTh 415 BCEX KOMMPECCOPOB M NtobbIX XfagareHToB.

Komnpeccopbl ZF (ncrnonHeHue 556) MMelT Monoctb Ha BEepxXHEW Kpblllke, Heobxoaumyko Ans
YCTaHOBK/ TepMobannoHa BEHTUNS.

BeHTnne DTC ocHalleH TepMobannoHoM, yCTaHaBNMBaEMbIM Ha BEPXHEN KpbILLKE KOMMpeccopa Ans
3amepa TemnepaTypbl HarHeTaHusl. BeHTWNb BRPbICKUMBAET XWAKOCTb TOMbKO MPU HEOBXOoAMMOCTH
[OMONHUTENBHOTO OXNaxaeHus n B TpebyeMbix konunyectBax. CoeanHEHWE C XWUOKOCTHOW NUHMEN
ocyulecternisieTcsa Tpybkon 3/8" nog nanky .

XapaKTepI/ICTI/IKVI BEHTUNA

YctaBka: 89.4°C + 2.4°C (193°F + 5°F)
CoeguHeHue ¢ XWAOKOCTHOM nuHmen: 3/8"

YcTaHoBKa BEHTMNSA

BannoH BeHTWNs OOMKeH ycTaHaBMMBATbCA Ha BEPXHEWM KpbILWKe Kommpeccopa, B NOMocTu Ans
perynupoBaHust TemnepaTypbl HarHeTaHusi. BeHTuMnb HeobGXxooumo 3akpenuTb Ha pe3bboBOM
natpybke nuHuM Bnpbicka. MomeHT 3aTskkm 24-27 Hwm (216-245 in. Ibs.). Panonaratb BeHTUnb
pekoMeHayeTCs NeprneHanKynspHO KOMMPEeccopy, OfHako OH OyaeT HopManbHO paboTaTb B M0OOM
nonoxeHun. KanunnsapHas Tpybka, coeguHsowas BeHTUNb ¢ 6anmnoHom, JOMmkHa pasMellaTbesl Ha
paccTosHUM He MeHee 13 MM OT Kopryca Komnpeccopa, YTobbl nsbexaTb KOHTakTa ¢ HUM BO BpeMsi
paboThbl.

BeHTnnbe DTC noctaBnsieTcsa B KOMMSIEKTE C 3arnyLKon, KoTopas 3akpbiBaeT TepMobannoH. Kpbiwky
BEHTUSIS MOXHO MCMOMb30BaTb BMECTE C TENNOOTBOASALLEN NacTon. Takad nacta ucnonb3yeTcs Ans
N30MAUMM 1 3aLUMUTbl BEHTUINS (€€ TOMLWMHA AOoMmKHa BbITh , Kak MUHUMYM, 6 MM). [Mepen ycTaHoBKOW
TepmobannoHa BeHTuna DTC B BEPXHIOK KPbILLKY MOSIOCTU, PEKOMEHOYETCS NOKPbITh €r0 TOHKUM
crnoem aTon nacTbl. [1ns NnpocToTbl 00CNyXMBaHWUst Mbl pekoMeHayeMm Takke neped DTC yctaHOBUTL
3aMnopHbIN BEHTWUMb Ha NIMHMIO BNPbICKA XUAKOCTU.

O6cnyxuBaHe Komnpeccopa Unn BeHTUNSA

3ameHa komnpeccopa ZF ¢ yctaHoBneHHbIM BeHTunem DTC: Mbl pekomeHOyeM 3aMeHsATb U
komnpeccop u BeHTUnb DTC ogHoBpemeHHO. Ecnn Bbl X0TUTe ocTtaBuTb CcTapbii BeHTUb DTC, ero
uUnbTp HEOBXOAMMO NPOYNUCTUTL U/MNN 3aMEHUTD.

3ameHa kanunnapHon Tpybkm Ha komnpeccope ZF: BeHTUnb DTC He coBMecTuUM ¢ Komnpeccopamu
6e3 nonoctn ansg TepMmobannoHa B BEPXHEN KpbILLKE.

C6.2.4/1201/E 6
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Dl 4: 3arnywka oy

3: TepmobanoH :
BeHTUNa DTC

1: pepxartenb

Cbopka l@) @
e I I e
Mocne ycTaHoBKM
__)\ N ]
C
N
I'Iépep, yCTaHO-IrBKOPI S mMeaHas Aepxarenk
Tpybka J
Pwuc.3: MNMpouenypa yctaHoskn BeHTunsg DTC N

YcraHoBKa:

1. Y6eguTechb B TOM, YTO AepKaTeNb YCTAHOBIEH B “Nasdy” , pacrnofioXeHHOM B MOSIOCTU CBEPXY

KoMmnpeccopa.

2 YcraHoBuTe BeHTUNb DTC Ha MHXEKTOPHbIA NaTpyboK CO CTOPOHbI KOMMpeccopa.

MomeHT 3aTskkn 24-27Hm (216-240 in/Lbs)

3 Haxmute Ha TepmobannoH BeHTuna DTC anga ycTaHOBKM €ro B NOMOCTM CBEPXY KOMMpeccopa Ao
NOSTHOrO  €ro pasMeLLeHnsi B HEN.

4  OpeHbTe 3arnyLUKy Ha NonocTb ¢ TepmobannoHom BeHTUns DTC cBepxy komnpeccopa

5 MepgHas Tpybka TepmobannoHa BeHTuna DTC gomkHa ObiTb NPUOMM3NTENBHO Ha PacCTOSTHUN
3.175mm (1/8”) oT BEpXYLLKK KOMMpeccopa

Bripbick xugkoctn oGecneynmBaeT OONOMHUTENbHOE pacluMpeHne paboyero AnanasoHa B CpaBHEHUN
C BMpbICKOM napa. 3To unntctTpupyeTcs B pasgene 32. Paboune ananasoHsl.
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6 Mwurpaunsa XnagareHTta

Brnarogapsi cnocobHocTU crnvpanbHOro komnpeccopa paboTaTe B YCNOBUSIX «BIIXXHOTO» Mycka U B
npouecce OTTaiikM, OTAeNWTENb XMOKOCTU O06blMHO He TpebyeTca. Ero  pekomeHayeTcs
yCcTaHaBnMBaTb B CUCTEMaX C O4HWM KOMMPECCOPOM, B KOTOPLIX BEC XraaareHTa npesbllwaeT 4,5 Kr.
MN3BLITOYHBIN XNafdareHT, BO3BPaLLAlOLWMIACA W3 CUCTEMbl BO BpeMs CTOAHKM, OTTalkM unu B
ycTaHoBMBLUEMCSI pabodeM pexume, MOXET pasXmkaTb Macro, YTo NpuBedeT K HEeLOCTaTO4YHOM
cMaske W MU3HOCY MOALIMMHUKOB. MpaBunbHas KOHCTPYKUMS CUCTEMbI rapaHTUpyeT MakCUManbHY
NPOAOIHKUTENBHOCTb CY>Obl KOMMpeccopa.

MN3-3a GonblIOro MyCcKOBOrO KPYTALEro MOMEHTa TpexdasHbiXx MOTOPOB, M3GbLITOK XragareHTa,
nonagalolwMii B KapTep Komnpeccopa, HeoGxoAMMO yOanuTb [0 nycka. B cucTemax,
yCTaHaBMNMBaEMbIX BHE NMOMELLEHNSA U 3amnpaBfieHHbIX XnajareHTOM, Mo KOSIMYeCTBY NPEBbILLAOLLIMM
4,5 kr, TpebyloTca nodorpesBaTenn KapTepa. TakuMe e nogorpesaTeny Heobxoaumbl U Ans
LieHTparnei, pacrnonoXeHHbIX BHe MOMEeLLEHUS.

7 MoporpeBatenu Kaptepa

ObopynoBaHne pAna  nopjorpeBa Macna B KapTepe
o HeobxoouMMO, ecnum KoHdUrypauusi CucTembl [JOMyckaeT
= KoHOeHcaumio  6onMblIOrO  KOMMYecTBa  xnajareHta B
= KoMrpeccope 1 pacTtBopeHus ero B macne. [Mpu BbICOKON
| TemnepaType, CO34aBaeMoW nogorpeBaTeneMm KapTepa,

XnagareHT NOCTOSAHHO UcnapsaeTes, YTO NO3BONSET CHU3UTb
&L o J% ﬂ PUCK BO3HWKHOBEHWSI MpOGreM, CBsI3aHHbIX CO CMa3KOW.
Ha pucd nokasaHoO npaBwWrbHOE  pacnorioXeHue
nogorpesaTtens KkapTepa.

puc.4: lNonoxeHne nogorpesaTens
KapTepa

8 3awuTa no TemnepaTtype HarHeTaHuUs

Mpu noBbIWEHHBLIX TemnepaTypax HarHeTaHus, Bbl3BaHHbIX
-— 120 _— 3KCTpeManbHbIMW  YCINOBUSIMW  3KCNiyaTauun  (yTedka
XnagareHta Ons BrnpbiCKa, UMM Ype3MEPHO BbICOKAs CTEMNEHb
X\ CXaTunst) KOMNPECccop MOXeT BbINTU U3 CTPOS.
m Ona npepoTtepalleHus atoro pupma Copeland pekomeHayeT
ycTaHaBnmBatb Tepmoctat THERM-O-DISC 37TJ31 X
1976E.
[daHHbIn TepMocTaT MMeeT yCTaBKy 3alUUTHOrO OTKIOYEHUs
[ | npn 99 °C + 4 K ¢ audpdepeHumnanom 28 + 5 K 1 gormkeH

d

th)

ObITb ycTaHOBMEH Ha paccTtosiHun 120 MM (NpMBNU3NTENBHO)
OT BbIXO4a HarHeTaTenbHOro BEHTUNs (CM. puc.5).
UTtobbl n3bexaTb HenpaBUibHbIX PEXMMOB paboTbl KU3-3a
OWNBOYHbIX MNOKasaHW TepmocTata, ero Heobxoaumo
nsonuposaTb (cM . “X” Ha puc. 5).
[nsa komnpeccopos cepun ZB ucnonb3oBaHue TepmocTaTa
--._,_‘___’_‘_,.___.__\___ Ha NMHUK HarHeTaHusa HeobssaTensHO. B aTux mogensax
\/.1 BHYTPEHHWIN TEPMOANCK YCTaHaBNMBaeTCs PSAOM C
HarHeTaTenbHbIM NOPTOM. [1pW OTKPLITUM TEpMOAUCKa
npoucxogut 6arnac HebonbLOro KoNMYecTBa rasa, B
Puc. 5: PekoMeHayeMoe pacnonokeHue pesynbTaTte Yero anekTpoasuraTenb OTKIMoYaeTcs no

TepmocTaTa Ha HarHeTaHuu. BCTPOEHHOIA saluuTe. BHyTpeHHUI TEPMOANCK OTKDbIBAETCS
npu 146°C +/-4°C un 3akpbiBaeTcs npu 91°C +/-7°C.
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9 CraHpapTHas 3awuTa anekTpoaBurarens

Mogenn komnpeccopoB ZF09K4/ZS14K*...ZF18K4/Z2S45K4, ZB14KC...ZB45KC  ocHaleHbl
CTaHOapTHOW BCTPOEHHOW 3alLUTON anekTpoasuratens.

10 Facutenu nynbcauumn

MoTok rasa Yepes cornacoBaHHble CnMparbHblE KOMMPECCOPbLI MOCTOSIHHBIA U UMEET CPaBHUTENbBHO
HeGomnblUOW YypOoBeHb nynbcauuu. BHewHWe racutenu nynbcauwii, paHee MpPUMEHSIEMblE Ha
MOPLLHEBLIX KOMMpPEeccopax, Ans cnupanbHbIX KOMNPeccopoB He TpebytoTes. OaHako, U3-3a 6orbLIOro
KONMMYecTBa pasfWuHbIX BapuaHTOB CWUCTEM, B OTAEMbHbIX Ccryyasx TpebyeTcs npoBeaeHue
cneumasnbHbIX TECTOB Ha AONYCTUMbIE MyMbCaLMWM.

1 OTKIOYEeHMe NPU HU3KOM OKpYXKatlolen TemnepaType

Mpu paboTe B pexvMme TENNOBOro Hacoca, OTKMYEHME MPU HU3KOW OKpYXaloWen TemnepaType He
TpebyeTcs.

12 KoHTponb naBneHums

Heobxoanmo KOHTpONMpoBaTh BbICOKOE M HU3KOE AaBrieHne B cucteme. PekomeHayemble YPOBHHM
paboyero gaBneHus criegyroLume:

ansa mogenen ZF HopmaneHas MUHUManbHas yctaeka formkHa coctaenaTte 0.3 6ap (R404A),

0.0 6ap (R22). MakcnmanbHas - 28 6ap.

[nsa komnpeccopoB ZS u ZB oTknioveHne no HM3komy gasnexuto (LP) gomkHo npoBoamTbCs no
MaKCMMaribHO BO3MOXHOMY 3HaveHuo. MyuHumaneHo gonyctumeln npegen cocraenseT 0.6 6ap.
Makcmym onst OTKMIOYEHNS NO BBICOKOMY AaBneHunto - 28 6ap aAng Bcex KoMnpeccopoB. ITO
3Ha4yeHue obyCnoBMEeHO HaNMMYMeEM B KOMMNPeECCcopax NPeLoXpaHUTENBHOrO KrnanaHa, KoTopbIi
cpabartbiBaeT npu 28 6ap +3 6ap.

13 Lnkn oTKaykmn

[ns ynpasneHusa Mmurpaumen xnagareHta MOXHO MCNosfb3oBaTbh CUCTEMY OTKauku. BCTpoeHHbIN
0o0paTHbIf KnanaH Ha NMHUN HarHeTaHUs XONoAMIbHOIO CnMparnbHOro KoMnpeccopa paspabarbiBancs
C y4eToM HebonbLLOro 06paTHOro NOTOKa XXUAKOCTU 1 JoMNycKaeT OTKayky 6e3 AonoNHUTENBHOro
BHeLLIHero obpaTHoro knanaHa.

Ecnu komnpeccop AnutensHoe BpeMsi He BKIMIOYAETCS, XNaareHT MOXeT MUrpupoBaTh B
Komnpeccop. ATo ABnseTca NpuynHOmM Ans oba3aTenbHOM YyCTaHOBKM NogorpeBaTens Kkaptepa.

Ecnu komnpeccop ycTaHoBMNeH B 6onee XonogHOM MeCTe, YeM ucnaputens, MogorpeeaTeny kaptepa
OyayT HegocTaTouHO AP PEKTUBHBIMW, MOITOMY AN JAHHOrO cry4vas noTpebyeTcs LMK OTKaYKK.
Mpu paboTe ¢ kKomnpeccopamu ZB HyxHa 0cobasi OCTOPOXHOCTb, T.K. CTEMNEHb CXKaTusi COCTaBnseT
npumepHo 10:1. Ecnn oTkayky NpoOBECTU He yA4anoch, yCTaBKy AaBMNEHUA OTKAYKN HY>KHO NOBbLICUTD.
Heobxoanmo ckoppekTupoBaTth 1 AuddepeHLumnan pene HA3KOro AasneHus ang Bcex mogenen
KOMMNPEeCccopoB, T.K. CpaBHUTENbHO HEGOMbLLON 06BbEM ra3a nepeTeyeT CO CTOPOHbI HarHeTaHMs Ha
CTOPOHY BCacbIiBaHUA KOMMpeccopa.

14 OcTaHoOBKa

T.K. cornacoBaHHbI cnupanbHbii Komnpeccop Copeland sBnsietca Takke OTMMYHLIM ra30BbIM
peTaHaepoM, B TeYeHNEe OYEeHb KOPOTKOrO BPEMEHM OH MOXeT paboTaTb B 06paTHOM HanpaeneHun Ao
NOSHOro BblipaBHMBaHWS AaBneHus. MNMpu aToMm GyaeT crbileH xapakTepHbin 3Byk. OBpaTHbI knanaH
CO CTOPOHbI HarHeTaHus 3aluLLIaeT KoMMnpeccop oT paboTbl B 06paTHOM HamnpaBreHUN B TeveHue
bonee yem 1-2 cekyHa. Takass MOMEHTanNbHasi CMeHa HanpaeBrneHUs BpallleHUs cnupanen He BnuseT
Ha CPOK Cny>06bl KOMNpeccopa u ABMSETCA WTaTHbIM NPOLECCOM.

15 Myck

Bo Bpemsi nycka B Te4YeHWe O4YeHb KOPOTKOr0 BPEMEHM MOXHO YCMbilaTb METannnyYeckuin 3ByK,
NOSIBNSIOLWMIACS B pe3ynbTaTe HavyanbHOro KoHTakTa cnmpanei, Yto SiBAseTcs WTaTHbIM YCIOBUEM.
[ononHutenbHoe nyckoBoe obopyaoBaHue Ans ogHodasHbIX KOMNPECCOPOB He TPebyeTcs, Aaxe
€CNnu B CUCTEME YCTaHOBIIEHbI repMeTuyHble TPB. Brnarogapsi KOHCTPYKLUMU COracoBaHHOIO
cnupanbHOro KoMnpeccopa, Nyck ero BCeraa pasrpyXeHHbIV, faxe B CrlyYae Hanvmuus pasnuyHbiX
YPOBHEN AaBneHusi B cucteme. Kpome Toro, NockosbKy AaBrneHne O4MHaAKOBOE Ha BXOAE U BbiIXode U3
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cnvpanbHoro 6roka, cornacoBaHHbIe CnMparbHble KOMMPECCOPbl UMEHOT HU3KUE MYCKOBbIE MOMEHTHI
n Toku. B criyyae, ecnu npu nycke HanpsbkeHne NOHWXKEHHOe, 3alluTa MOXEeT OTKIIOUNTb
Komnpeccop. [NyckoBble YCTPOMUCTBa HeOOXoanMbI ANa oagHOga3HbIX Moaenen, 4Tobbl obecnevnTb
MakcumaribHble CTapTOBblEe XapakTepUCTUKM NPU HECTaHAaPTHbLIX YCITOBUSIX.

16 PaboTa «noa BakyymMom»

Henb3s paboTaTth «nog BakyyMoMy. HeBbINonHeHve JaHHOW pekoMeHaaumumM MOXeT NPUBECTM K
06pa3oBaHNI0 ANEKTPUYECKON AYrM Ha MeTanIM4eckmx OeTANsX NPpOXOA4HbIX KOHTAKTOB U K OTKa3y
Komnpeccopa.

17 KpaTkoBpeMeHHble OTKNIO4YEeHUA Nnogaym aneKTponuTaHusa

[insa cornacoBaHHbIX CnMparnbHbIX KOMNPECCOPOB € 0AHOMa3HbLIM MOTOPOM, B pedynbTaTte nepeboes B
nogave 3Heprum Ha %z cek MOXeT NPON3oNTU obpaTHoe BpalleHue cnvpanen. ATo NPONUCXOAUT 13-3a
obpaTHOro paclumpeHns rasa, HaxoddLwerocs nog AaBfeHWeM HarHeTaHus, B NMOnocTu cnupanen B
MOMEHT MpepbIBaHUs No4ayvuM anekTponuTaHus. Ecnu nogavya sHeprnvM cHoBa BOCCTaHaBMBaETCH BO
Bpemsi obpaTHOro BpalleHus, KOMMPEeCccop MOXeT npogormkatb paboTatb B MPOTMBOMOMOXHOM
HanpaBeHN eLLle HECKOIbKO MUHYT [0 TEX Nop, Noka He cpaboTaeT ero BHyTPEHHSAA 3awuta. ATo He
OoKasblBaeT BMMSHME Ha CpoOK Ccnyxkbbl komnpeccopa. Korga no3BonuTt 3alwimTa, KOMMpeccop
3anyckaeTtcsl U paboTaeT B HOPManbHOM pexunme.

[Ona Toro, 4TtoObl UCKMIOYNTL MOTEPU XONOAONPOM3BOOUTENBHOCTU, CBA3AHHBLIE C MPUHYAUTENbHbLIM
o6paTHbIM BpaweHnem, dupma Copeland ocobo pekomMeHayeT UCNONb30BaHWE JEKTPOHHOMO
perynMpoBaHnsi, C MOMOLLBID KOTOPOTO MOXHO OTCreXuBaTb KOPOTKME NPOMEXYTKM nepeboeB
3MNEKTPO3HEPrMM M OTKIMIOYaTb KOMMPECCOP Ha [ABe MWHYTbl, MNpUONU3UTENBHO, WM MNOKa He
npekpaTutcst obpaTHoe BpalleHne. OTO perynMpoBaHMe MOXHO COBMeELLATb U C APYTMMU CUCTEMaMu
perynMpoBaHus (TaviMep OTTarku Unu TepmocTaT), MMbo 1UcnonbL30BaTh OTAENbHO. OYHKUMOHANBHbIE
TEeXHUYECKMe YCroBUS AN AaHHOro perynupoBaHus - crieqytoLume:

Tanmep oTkpbiBaeTca Yepes 1 nuk (0,02 cek npu 50-Iy) nocne OTKMOYEHNS IHEPTUN U 3aKpblBaeTCS
yepes 2 MUHyThI ( 20 %) (MMBO 4O NOMHOM OCTaHOBKM OBPATHOro BpaLLEHUs) HE3aBUCUMO OT TOro,
BOCCTaHaBunach nogada anekTposHeprun nnm Her.

18 Cxema 3aneKkTpm4yeckux coeguHeHumn

He3aBucCuUMO OT BHYTpPEHHEN 3aliuTbl MOTOPA, 3aLUUTHbIE YCTPOMCTBA (NMNaBKMe NPefoXpPaHUTENU U
npepbiBaTeNn Lenu), oTMeveHHble kak F6...8, AomkHbI BbITb YCTaHOBMNEHLI Nepes KOMNPecCcopoM Tak,
Kak npeacTaBneHo Ha puc.7 n 8. Beibop npepbiBaTenen Lenu, NraBkux NpeaoxpaHuTenen OoSmKeH
npon3BoanTbCs B cooTBeTCTBMM € npasunammn VDE 0635, DIN 57635, IEC 269-1, EN60-269-1.

B cooteetctBue ¢ VDE 0530 nnu DIN 57530, maTepman nsonauum anektpogsuratens gns mogenen
ZR 18 K4 ... ZR 81 KC pomnxeH 6bITb knacca “B”.

Ha pwuc.6 nokasaHbl KnemMMmbl MNPOXOAHOrO KOHTakTa Komnpeccopa. PekomeHaoyemble cCcxembl
3ANEeKTPUYECKMX coeanHeHU npeacTaBneHbl Ha puc.7 u 8.

19 Mopgenu c ogHoa3HbIMM MOTOpaMu

Komnipeccopbl ¢ ogHodasHbiM MOTOpOM (Tonbko ZB) coeanHsAoTCs

£20800 6 cTtaHgapTHo: obwwmn (C), nyckosow (S) pabouni (R).
puc. 6:

KnemMMbl MpoXo4HOoro
KOHTaKTa

C6.2.4/1201/E 10



‘: Lopeland

20 TpexdasHblie Mogenu

Q1 Q1
L1 jﬁ L1 j’
N — L2 —
PE L3 -
N
&l Fo [] PE
k- F1[]] re..s (I [ [
L1 N
Control circuit
L1 N
Control circuit
K1[J-{--4--
E.1.03.00 L3
| I
E.1.04.00
Fig. 7: OnHoasHbI KOHTYP Fig. 8: TpexdasHblit KOHTYP

CnupanbHble KOMMPECCOopbl, TAKKe Kak U HEKOTOpble Apyrue Mogenu KOMMNpeccopoB, OyayT CXUMaTb
ras Tofnbko B OOHOM HanpaeneHun. MNMpaBunbHoe HanpasneHne BpalleHus He siBNsSieTcs npobnemon
ONS KOMMPEeccopoB ¢ oAHOMAa3HbIMM MOTOpaMu, T.K. OHM BCEraa 3arnyckalTcs 1 paboTatoT B OHOM
HanpasneHnn. OgHako B koMnpeccopax ¢ TpexdasHbiM1 MOTOpaMM HanpaefeHne BpaLleHnUst 3aBUCUT
oT 4epepoBaHust a3 L1, L2 n L3. T.k. BEpOATHOCTb MNOAKMIOYEHUs, Bbl3blBalOWeEro obpaTtHoe
BpaweHne, coctaBnsetr 50/50, o4veHb BaXHO Ha COOTBETCTBYKOLMX YacTax oOopyaoBaHuA
pasmMecTUTb MHCTPYKLUUMM MO MOHTaXy W 3Kcnnyatauum Komnpeccopa. [lpoBepka npaBunbHOro
HanpaBneHns BpaLLeHUs BbIMNOMHAETCA Takum obpa3oMm: AaBrieHMe BCacbiBaHUSA AOSMKHO ynacTb, a
[aBrneHne HarHeTaHusa — NOAHATLCA NpY BKIoYeHMM komnpeccopa. ObpaTHoe BpalleHne NpUBOANT K
MOBLILLEHUIO YPOBHSA LWyMa npu paboTe KOMMpeccopa, a Takke K CYLLECTBEHHOMY CHWDKEHUIO CUMbl
TOKa NO CPaBHEHWMIO C TABMUYHLIMM 3HAYEHMSAMM, @ MOCIE HECKOMbKMX MWHYT paboTbl 3aliMTHOE
YCTPOWCTBO OTKMOYUT KOMMpPECcop.

Bce anekTpuyeckne coefuHeHWs B KoMmMnpeccopax C TpexdasHbiMM MOTOpPaMu — BHYTPEHHUE U
BbINOMHEHbI OAWHAKOBO. B pesynbTaTe, kak TOMbKO ANS onpeaeneHHOW YCTaHOBKW WMW CUCTEMbI
onpeferneHbl NpaBurbHO asbl, cpa3dy OnpeaensitoTcs Bce HeobXoaAMMble KOHTaKTbl U MpaBUIIbHOE
HanpasfneHne BpaLleHus.

Mogenb
PFJ TF5 TFC TFD
ZF09/ZS 21 - B/C - B/C
ZF11/ ZS26 - B/C - B/C
ZF13/Z2S30 - B/C - B/C
ZF15/2S38 - B/C - B/C
ZF18/2545 - B/C - B/C
ZB 19 A/B
ZB 21 A/B
ZB 26 A/B
(Q I5=9
(Q _ == @/M
A TN «pnaxok» B T1n «konbuo» C tmin «nonatkay
puc. 9: KnemmHble coeguHeHus
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21 KnemmHble coeguHeHus

Ha puc.9 npeacrtaBneHbl pekOMeEHAyeMmble TuMbl COEAMHEHUM AN 3NEKTPUYECKMX KOHTAKTOB
pasnuuHbIX komnpeccopoB. “A” n “B” gomkHbl cooTBETCTBOBaTb pa3mepam 1/4" unm 6.3 Mm
Tabnuubl. “C” n “D” gomxkHbl noagbupatbea ana BuHTOB #10 nnn gnameTtpa 5 MM, COOTBETCTBEHHO.
Ceuenns kabensa gomkHbl nogdupaTeces B cooTBeTCTBUM co cTaHaapTtamu DIN ISO 0100, IEC 364 nnn
HaUWOHanbHbIMY CTaHAapTaMMu.

22 TokoBoe pene, Ucnorb3yemMoe Ansi paboTbl C 3IKOHOMaN3epom

Kak yxe oTMeyanocb paHee, MOryT NpOMCXOAUTb OTKIIOYEHNS Nogadn aNeKTPO3HEPrUn Ha coneHoua,
pacnonoXeHHbIA Ha NMMHUM BNpbICKa, Npu cpabaTbiBaHWM 3aliMTa MOTOpa U CneaoBaTeNbHO
yBENMUMBaEeTCs CTENeHb ONacHOCTK 3aTonneHus komnpeccopa. Ansa mogenen ZF09.... ZF18
ucnonbsyetcs Tokosoe pene , T.e. KRIWAN INT 215, tun K35. Ha pucyHkax 11 n 12 npeacraeneHsl
CXeMbl 3NEKTPUYECKMX COEOUHEHUIA.

Pene 0omkHO ycTaHaBNMBATLCS Tak, YTOObI C MOMOLLIbIO HEFO MOXHO ObINIo Obl KOHTPONUPOBATDL TY e
¢asy, C KOTOpOW 3annTaH CoNeHOMAHbIM BEHTUMb. B kadecTBe npumepa Ha pucyHkax 10, 11, 12
npegcrasneHa “L1” . OHa coeguHsieTcs ¢ perne Takum obpasom, 4ToObl MapkupoBka “L” Gbina
obpauleHa k komnpeccopy, a “K” - K KOHTaKTopy.

Puc. 10: TokoBoe pene L1
Kriwan INT 215K 35
Okp. Temnep-pa -20..... +60°C
XapakTepucTuku AC 50/60Hz
115/230 V  Max,
0.5A, Cos ¢=0.4
12....40VA
Tok 3alnThI L min 0.05A
Knacc 3awurbl IP 67
]|
c']' L1 —'? T
t; — " KA o1 Puc. 12:
L3 — - OnekTpuyeckas
M
Pe cxema
alll Fe.o ] [ []
B3[2 =]
L1 M F3[F=]
Stanerstmomk ez ]L _L l
Cortml cim i A Fa
Oimuitdzr;;::n'arde K1 D
K3g :(:? R2 [] B1
Puc. 11 BEM as =
pekoMmeHOoBaHHas PN
cxema ]
- 3 L KA1 Y5
E.124.m N 1 2 3 E.1.35.03
B1 TepmocTtat Q1 MaBHbIN BbIKNOYaTenb
F1 MnaBkMn NpegoxpaHnTenb R2 MoporpeBartenb kapTepa
B3 HarHeTaTenbHbI TEepMocTaT S1 [ononHUTenbHbIN BbIKMYaTeNb
F3 Pene B[] Y5 ConeHonaHbIN BEHTWUIb NS BNpbICKa XNnagareHTa
F4 Pene HO
F6...8 T[MnaBkune npegoxpaHuTenu
K1 KoHTakTop
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23 PyHKUMOHaNbLHas NpoBepkKa Komnpeccopa

He cnenyet BkroyaTb cnvMparnbHbIi KOMIPECCOp C 3aKpbITbiM BCACbIBAIOWMUM BEHTUNEM ANS
MPOBEPKMN TOr0, HACKONBKO KOMMPECCOP MOXET MOHM3WUTL AaBneHue BcackiBaHUs. Takoe ucnbiTaHue
AEeNCTBUTENBHO MOXET MOBpPeauTb KOMNPEeccop, No3ToMy Ans onpeaeneHns yHKLUMOHANbHOCTK
KOMMpeccopa MpUMEHSItOTCS crieaytoLimMe AnarHocTMYeckne npoLeaypbi:

° Heobxoanmo npoBepnTb NogaBaeMoe K CUCTEME HanpsaXeHne.

e CnepnyeT NpoBepuTb LIENIOCTHOCTb OBMOTOK Y OTCYTCTBME KOPOTKOrO 3aMblKaHWs Ha 3EMIIO.
Takke HEOGXOAMMO NPOBEPUTL PA30MKHYIOCH UIN HET BHYTPEHHEE YCTPOWCTBO 3aLLunThl
OBUraTensi OT Neperpysok, M He NPOM30LLSIO NN 3amblkaHye Ha 3eMnio BHyTpu. Ecnu 3awmTtHoe
YCTPOWMCTBO Pa3oMKHYTO, KOMNPEeccopy nepes NnoBTOPHbLIM MYCKOM criefyeT AaTb 4OCTAaTO4HO
OCThITb.

e [loaksoymB MaHOMETP K BCacbiBaloLLEMY U HarHeTaTeNlbHOMY NaTpyGKam, BKIOYMTE KOMMPECCOP.
Ecnu naBneHne BcacbiBaHUA NafaeT HUXE AOMYCTMMOro YPOBHS, cUCTEMA NMGO He MOMTHOCTbLIO
3anpasrneHa, Nnbo 3acopeHa.

e Komnpeccopbl ¢ 0AHOGa3HLIMU 3neKTpoABUraTeNnsamm

Ecnn paBneHue BcacbiBaHMS He nNagaeT W [aBfneHuMe HarHeTaHus He nogHMmaeTcs [0
YCTaHOBIEHHbIX MPeaenoB, HeWcrnpaBHbLIMU MOTYT OKasaTbCsl NGO oGpaTHbIM KnanaH, nubo cam
komnpeccop. [ns npoBepku hyHKUMOHarbHOCTM 0BpaTHOro KfanaHa Nonb3ynmTech cTaHd4apTHbIMU
npouenypamu.

o Komnpeccop ¢ TpexdasHbIM arnekTpoasuraTesnem.

Ecnv paBneHue BcacbiBaHWs He NagaeT, U AaBreHWe HarHeTaHus He Bo3pacTaeT 4O YCTaHOBIEeHHbIX
3HayeHun, NomeHsanTe mectamu niobble ABa npoBoda nutatowero kabens n BOCCTaHOBUTE noaady
nuTaHusa ans Toro, 4Tobbl yoeamTbCca B NpaBunNbHOCTM HanpasneHust BpaleHus cnupanen. Ecnu n B
3TOM Crny4vae [aBreHnsi He BOCCTAHOBATCS, KOMNPECCOp HeucnpaseH. Ecnin komnpeccop pacnonoxex
B KOHType C 06paTHbIM KnanaHoM, 3Ha4uT, HeucnpasBHbIM MOXeT ObiTb KnanaH. BepHute npoBoga
KOMnpeccopa B MWCXOOHOE COeAMHEHVWE W MPOBeAuTE LUTaTHOEe WCMbITaHne paboTbl 06paTHOro
knanaHa. Mpu HopmanbHOW paboTe obpaTHOro knanaHa, Heo6xoAMMO CpaBHUTbL TOK KOMMpeccopa C
npuBegeHHbIMY  TabnMyYHbIMU  3HaYeHUsIMKU  ana paboumx ycrnosui (4aBneHUs U HanpshkeHus).
3HauuTenbHble OTKIMOHEHUs, cocTaBnsowme bonee +15%, MoryT ykasbiBaTb Ha HEMCNPABHOCTb
KomMnpeccopa.

24 BbicokoBoOnbTHbIE UCTbITAHUSA

Mocne okoH4YaHuss cbopkn cdupma Copeland noaBepraeT BCe KOMMPECCOPbI BbICOKOBOSbTHLIM
UCMbITAHUAM.

T.K. TakMe uCnbITaHUst MPUBOOAT K MpeXAeBPEMEHHOMY CTapeHMI0 OOMOTKM 3nekTpoaBuraTenen
KOMMPECCOPOB, Mbl HE PEKOMEHJYEM NMPOBOAUTb WX AOMOMHUTENbHO. Takke UX MOXHO MPOBOAWTb
TONBLKO ANS HOBbIX MaLLUH.

Ecnn Bce e Takoe ucnbiTaHMe HeobGxoaumo, NpeaBapuUTENbHO OTCOEAMHUTE BCE JNIEKTPOHHbIE
npubopsbl (Moaynb 3aWwuUTbl MOTOPA, PEryNSTOP CKOPOCTW BpalLeHUs BEHTURATOpa U T.4.). TecToBoe
HanpsbkeHne coctaengetr 1000 B nntoc ygBOoeHHOE HOMUMHANbHOE HarnpshkeHUe U NOL4aeTCsl MeXay
ob6MoTKON anekTpoaBuratens (nNo kaxgow dase) M KOXYXOM KOMMPEeCCopoMm B TeuveHune 1-4 cek.
MakcumMarnbHbI TOK yTedkn coctaBnaeT npnbnuantensHo 10 mA. NoBTopHOe TeCTUpOBaHUE AOMKHO
NMPOBOAUTLCS NMPY Bonee HU3KOM HaMpPsPKEHWN.

OcTopoxHo: Ecnn kopryc Komnpeccopa — noj BakyyMOM, NMPOBOAWTL BbICOKOBOMbTHLIE WCTbITAHWS
WM  TecTUpoBaHMe uU3onsAUMM  Henb3dA. B cormacoBaHHbIX — cnvpanbHbIX — KOMMpeccopax
anekTpoABWraTenb pacronaraeTcs B HMXKHEN, a paboune KOMMOHEHTLI — B BEpXHei 4YacTu kopnyca. B
pesynbTarte, KONMYECTBO XnagareHta, B KOTOPbIA OKasblBAeTCH MOrPYXEeHHbIM 3MeKTpoaBuraTerb,
MOXeT ObITb GOnblue MO CpPaBHEHWUIO C MOPLUHEBLIM KOMMPECCOPOM, Koraa B Koprnyce nocregHero
NpWCYTCTBYeT XnagareHT. B 3ToM cnyyae cnuvparbHble KoMmmpeccopbl Goree MoXoxu Ha nony
repMeTuYHble (KOTOpble MMEelT TFOpPU3OHTambHble 3NeKTPOABUraTeNnn, YacTUYHO MNOrpyKeHHble B
macro u xnagareHT). Ecnu npu npoBeaeHnn BbICOKOBOMbTHBLIX UCMLITAHUA B KOPMyce CnMparnbHOro
KoMMNpeccopa NPUCYTCTBYET XUAKUIA XNagareHT, TOKM yTeuku ByayT Gosblie, YeM B KOMMNPeccopax ¢
anekTpoaBuUraTenem B BepxHeii YacTu Kopnyca, T.K. afeKTpuieckas NpoBOAMMOCTb XXUAKOro
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xnagareHTta 6onblue, Yem y ra3006pa3Horo xnagareHTta n macrna. OgHako Takoe MoXeT nponcxoanTb
C nobbim KOMMpPeCccopoM, Y KOTOPOro ariekrpoaBuraTesib OKadblBaeTCA NOrpyxXeHHbIM B XiadareHT.
Toku YTE€YKM HEe [OOJIKHbl npeBblllaTbh YCTAaHOBJIEHHbIX ©6e3onacHbIx ypOBHeVI. UToObl CHU3UTL TOKM
YTE4YKN cuctema [OOoJIKHa I'IOpaGOTaTb B Te4YeHne KOpPOTKOro BpeMeHu Ona nepepacnpeneneHuns
XnapgareHTta, a 3aTem cneayeTt NoBTOPUTb BbICOKOBOJIbTHbIE UCTIbITAHUA.

25 YcTaHoBKa

Komnpeccophbl JOMmMKHBI yCTaHaBNMBaTbLCA Ha BUOponornoLanLwmux npoknagkax, no Yyetbipe ans
Kaxkgoro komnpeccopa (cm. puc.13). MNMpoknagkm CHXKaT YpoBeHb BUOGpaumm npun nycke
KoMnpeccopa, NpeaoTepaLlatoT WyMbl U BUOpaumu, nepeaaBaemMble OT ONOpbl K KOMMPECCopy BO
Bpems ero paboTbl. MeTannunyeckas BTyrika BHYTPU CNYXXUT ONOPHbIM 3NIEMEHTOM AN YAep»XaHus
npoknaaku Ha mecte. OHa He SIBNSIeTCs 3NIEMEHTOM, HECYLLIMM Harpy3ky, a n30bITOUYHbIA MOMEHT
3aTSHKKN MOXET paspyLlunTb ee. BHyTpeHHWIN guameTp BTynku coctaBnsetr 8.5 Mm (NpubnvanTensHo),
yTO cooTBeTCTBYeT pe3bbe M8, Hanpumep. Npunaraembli MOMEHT 3aTSXKKU COCTaBNAeT
npubnuantensHo 13 £ 1 Hu. OcobeHHo BaxHO, YTOOkI MpoKNazka He Cxumanachk. 3as3op Mexay
HVXKHEW YacTbio LWarbbl 1 BEpXHEN YacTbio MPOKNaaKku pekoMeHayeTcs ycTaHaBnuBaTb
npnénuantensHo 2 MMm. [Insa pekomeHgauun no paboTe ¢ LeHTpanamu obpaTutech, noxanyncra, K
pykoBogctey C7.2.1/1101/E.

26 3anopHble BeHTUNU U aganTepbl

XonoaunbeHble cnMparnbHble KOMMPECCOPbl KOMMMEKTYIOTCS pe3b00BbIMU 3NIeMeHTaMK A11s YCTaHOBKU
3anopHbIX BeHTUNen PoTtanok. B cnyyae coeanHeHuin noa nanky BMeCcTo BeHTunen PoTanok,
ucnonb3yTca agantepsbl “A” u “B” npsimble, unu yrnosble “C”. (cM. puc. 14 1 cnncok 3an.vacten ansi

ZFIZS v ZB)
TT
§% 2mm r@ S —
Z g
/] 1 Pab6ota
ANW.5.02.00
JocTaBka MotTa
puc. 13: YcTaHoBKa 0gHOro Komnpeccopa

27 TemnepaTypa Kopnyca

B pemkux cnyyasx, korga MpOUCXOAMT TMOJIOMKa  OTAENbHbIX KOMIMOHEHTOB CUCTEMbI, TakuMX Kak
BEHTUNATOP KOHAEHcaTopa UnW UcnapuTens, Unn yteuka dpeoHa, Temnepatypa BEPXHEro KoXyxa W
HarHeTaTernbHOro TPybonpoBoaa MOXEeT KPaTKOBPEMEHHO, HO HEOLHOKPaTHO NogHMMaTbes o 177°C.
B aTOM crny4ae 3aWwuTHOE perne LUKIMYECKU OTKIYaeT / BKIoYaeT KOMMPECCcop.

CnenyeT BHMMaTENbHO crieguTb 3a Tem, YToObl NpoBoAa MNKU ApyrMe mMaTepuanbl, KOTopble MoryT
ObITb NOBPEXAEHBI NPV HAarpeBaHUW, He NpUKacanucb K Koprycy.

28 BakyymupoBaHue cuctemMmbl 1 npoueaypa 3anpaBku

Mepen BBOOOM YCTaHOBKM B 9KCMIyaTaLuio, CriefyeT BbiNOMHUTL OTKAYKy BakyyMHbIM HacocoMm. Mpu
NpoBeAeHUM AaHHOW NpoLeaypbl BCacbIBaOLWNIA U HarHeTaTesbHbINA 3aNopHble BEHTUMN B
KOMMpPEeCCcope OCTaloTCs 3aKpbIThIMW. PEKOMeHAYeTCs YCTaHOBUTL MO OAHOMY BEHTUMIO
COOTBETCTBYIOLLETO pa3Mepa AN 0TKayKyM CO CTOPOHbI BCACbIBAHWUSA W HAarHeTaHUs, Kak MOXHO
Jarnblue oT komnpeccopa. [laBneHne JOMmMKHO N3MePATLCA C MOMOLLbIO BaKyyMHOro MaHomeTpa (Torr),
NOAOKMOYEHHbIX K BEHTUMIO Ha TpyBonpoBoAe, a He K BakyyMHOMY HacoCy; Takoi cnocob namepeHus
no3BorisieT n3bexaTb OWMUGKM, KOTOPbIE MOFYT NPOU30NTM 13-3a NOTEPb AABIEHNUS MO ANVHE
COEAVHSIOLLMNX TPYOONPOBOAOB, UAYLUMX K HACOCY. DTU BEHTUIIM MOXHO UCNONb30BaTh M
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(1) — coeamHeHve anga pene gaBneHns
(2) - coegnHeHue ana maHomeTpa

Z.8.07.00

- © ‘::—7}‘ _(LLL; !
Y ‘ | “
b
2.8.08.00 Z.8.10.00 Z.8.09.00 -
MoMeHT [Nm]
Potanok 3/4"-16UNF 40 - 50
Potanok 1"1/4-12UNF 100-110
Potanok 1"3/4-12UNF 170-180
CwmoTtpoBoe CTtekno 25-25.5

Fig. 14: 3anopHble BeHTUNU 1 aganTtepsbl

npu namepennn paboyero gaBnenns, Ans Toro, YTodbl ydoeauTbecs B TOM, YTO Ha NTMHUSIX BCaCbIBaAHWS
W HarHeTaHWsi He NPOUCXOAMT U3MULLIHUX MOTEPb AaBNeHus. 3TO MOXET BO3HUKHYTb M3-3a TOr0, YTO B
TPB noctynaeT npegenbHOe KONMYeCTBO XUOKOCTU, YTO CBUAETENLCTBYET O MaKCUMarbHON

3¢ heKTUBHOCTM pabOoTbl CUCTEMBI.

BakyyMupoBaHue crcTeMbl TONbKO CO CTOPOHBI BCacbiBaHWS CNMpanbHOro KOMMpeccopa MoXeT
NPVBECTYU K 3aepxKke ero nycka. MpuynHom 3Toro sIBNAeTCA BO3MOXHOE OCEBOE 3aLlenneHve
nnaBatoLLEro YNIOTHEHUA CO CNMpansaMm, YTO NPUBEAET, B peaynbTaTe, K NOBbILLEHWIO AABMEHNUS Ha
nnaeatolee ynnoTHeHve. CrniegoBaTtenbHO, 40 TeX Nop, Noka AaBfeHne He ypaBHAETCS, Nasakollee
YNNOTHeHWe ¥ cnnpanu 6yayT NMOTHO NpuXaThl APYr K ApYry.

CwncreMy HeobxoaMMO BakyyMUpOBaTh A0 AaBneHusl, He npeBbiwatowero 0.3 mbap/ 0.22 Torr. Cyxon
BO3AyX, KOTOPbIM 3anpaBrstoTCs KOMNPECCopbl AN TPAHCNOPTUPOBKM, NPU 3TOM BbiMyCKaeTCs.
3anopHble BEHTUNM OTKPbIBAKOTCH, M YCTAHOBKA, BKIOYasd KOMNPeCccop, BakyymMupyeTcs eLle pas Tak,
ecnun Obl cnctema Obinia NOBTOPHO 3anpaBrieHa CyXnM a3oTOM.

OcobeHHO BbiCOKME TPeBOoBaHUSA YCTaHABMMBAKOTCS A4S 3aLLMTBI CUCTEMbI OT YTEYEK, a Takke Ha MeTodbl MPoBEpKA
cvcTeMbl Ha yTeuru. (Moxkanywicta, obpatutech kK EN378).

BeicTpas 3anpaBka CO CTOPOHbI BCacbiBaHWSA ChMparnbHbIX KOMMNPECCOpPOB, MOXET MpuMBECTU K
BpeMeHHOWN 3afdepxkke nycka. lNpuunHa atoro cneaytowiasn: paboyne NOBEPXHOCTU Cnupanen Moryt
CUIbHO NPWXUMaTLCA ApYr K Apyry, T.K. ObICTpOe NoBbILIEHNE AaBneHUs CO CTOPOHbI BCacbiBaHust 6e3
NPOTMBOAENCTBMA CO CTOPOHbl HarHeTaHus nNPUBOAMT K OCEBOMY CLENMEeHWo cnupanem.
CnepoBatenbHO, 4O MOMHOMO BbIpaBHUBAHWS AaBrneHus cnvpanu 6yayT CUnbHO cxaTtbl Mexay cobon,
yto BydeT NpPOTMBOAEWCTBOBATb BpalleHutoo. Takas npobrnema ycrnewHo pellaeTcd € MOMOLLbIO
OQHOBPEMEHHOWN 3arnpaBKM CO CTOPOHbI BCACbIBaHUSA N HarHeTaHUsl CO CKOPOCTbIO, HE BbI3blBaloLLEN
OOMONHUTENBHYIO OCEBYIO Harpysky Ha cnupanu. MakcumanbHasi CKOpOCTb 3anpaBKv OnpegensieTcs
ONbITHBIM NyTEM.
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29 JdeMoHTax cuctemsbl

Ecnu 3anpaBneHHbll xnapareHT yaansieTcs M3 CnuparbHOro Komrpeccopa TOMbKO CO CTOPOHbI
HarHeTaHusi, CNUpanu MOFyT MWHOrga CXWMaTbCsl, He TMO3BOMss AaBMeHWi0 B KoMmpeccope
BbIpaBHMBATLCS.

OTO MOXEeT NpMBECTU K TOMY, YTO CTOPOHa BcacbiBaHUS B KOMMpeccop OyaeT HaxoauTbes nofa
MoBbILIEHHbIM AaBrieHneM. Ecnu B 3Tom criyyae Nnpovn3BoaMTb Naiiky Ha CTOPOHE BcacbklBaHUSI, CMEChb
XnagareHTa u macna MOXeT B30pBaTbCs NPU KOHTaKTe C nramMeHem ropenku. [ns npenoTepalleHns
3TOro nepes AEMOHTaXOM Hado NPOBEPUTb C MOMOLLbI MaHOMETPOB [JaBfiEHWE Ha CTOpOHe
BCacblBaHUSI U HarHeTaHus. B cnyyae Heo6xoQuMOCTV NpoBeAEeHUs pEMOHTA arperarta, Heo6XoaMMo
BbINYCTUTb XIafareHT Kak CO CTOPOHbl BCACbIBAHWUS, TaK M HarHeTaHus. [ns Takux cryyaes
NPEeAOCTaBNSATCS M NpunaranTcs Bce HE06X0AMMbIE MHCTPYKLIMM.

30 3ameHa komnpeccopa

Ecnu cropen snektpogBuratenb KOMMpeccopa, MOCNeAHUN MOANEXUT 3aMeHe BMecTe C
3arpsi3HeHHbIM Macrom, KoTopoe B HeMm Haxoautcsa. OcTaTku macna B CUCTEME NMPOXOAST OYUCTKY B
PUNbTPax-oCyLIMTENsIX, YCTAHOBMEHHbIX HAa JWHMAX BCacbiBaHWS W HarHeTaHus. Ha nuHum
BCacblBaHUsl yCTaHaBnuBaeTca unbTp-ocywumTtens ¢ HanonHuternem B Buge 100%-Horo
aKTUBMPOBAHHOMO OKMCMa antoMuHUA. OTOT PUNBbTP HEOOXOAMMO CMEHUTbL nocne 72 Yyacos paboThbl.
Ecnu Ha nMHMM BcacbiBaHMS pacnorfioXkeH U OTAENUTENb XUAKOCTU, ero TaKkke HeOOX0AMMO 3aMeHUTb
(Mnn o4mcTUTL). BTO BaXHO caenatb, T.K. OTBEPCTUE AMs BO3BpaTa macna unv covnbTp B oTAenuTene
XVUOKOCTM MOryT 3abmBaTbCsi TBEPALIMU NPUMECAMU Cpa3y Mocre NOSIOMKM KOMMpeccopa, YTo MOXeT
NPVBECTM K HEXBATKE Macrna B HOBOM KOMMPECCOPE U K 04ePEAHON MOJTOMKE.

Korga 3ameHa ogHoro KomMmnpeccopa unn tTaHgema npoucxoauT B NOJNEBbIX YCIOBUAX, 3Ha4YNUTerIbHOe
KONMM4eCTBO Macha MOXeT No-npexXHemMmy HaxoguTbCA B CUCTEME. XOTH Ha HafeXHOCTb KomMmnpeccopa
n3bbITOK Macna He BhusieT, poOTOp 3anekTpoasuratensa 6yneT pa6OTaTb C MNOBbIWIEHHbIM
conpoTuerieHneMm, 4YTo npmeegeT K NOBbILLUEHNIO SJ'IeKTpOI'IOTPGGJ'IeHVIﬂ.

Ons nogpobHoro onucaHua paboTbl BeHTUnen PoTtanok, dnaHueBbiXx COeaVHEHW, CMOTPOBbIX
CTEKOJ1, a TaKKe 3Ha4YEeHN MOMEHTOB 3aTsbkkn 6oNToB, obpallanTechb, NoXanynucra, k pasgeny 27.

31 Llym 1 BMOpaumns Ha NMHUKM BcacbiBaHUA
T CornacoBaHHble crivparnbHble  KOMMPECcCopbl
oo XapakTepusyloTCsi HWU3KMM YPOBHEM LUyMa WU
! BMbpauun. OgHako, XapaKTepUCTUKM Liyma K

e BMOpaUMii y cnvpanbHbIX KOMMIPECCOPOB MOryT
S OTNMYaTbCA OT LUYMOBbLIX M BUGPALMOHHBIX
s XapaKTepucTUK  aHarnorMyHbiX  MOPLUHEBbLIX
P KOMMPECCOPOB, a B peakux crnydvasx, B
:# cucTeMax ansi KOHAMUMOHMPOBAHUS BO34yXa,
J_L'_.;

MoXeT NpoOVCXoauTb KpaTKOBpPEMEHHOE
I

L
T

o MOBbILIEHWE YPOBHS LLyMa.

B maBHasi  0COGEHHOCTb  3aksoyaeTcs B
T criegyoLem: cnvpanbHbIi KoMMpeccop
== obnagaet HUW3KMM  YpPOBHEM  LUyma, HO
= nocrneaHvin NpousBoAMTCS Ha ABYX OGNN3KMX
T OPYr OPYry YPOBHSIX YacToT, ofHa U3 KOTOpPbIX

NpaKTUYeckM MOMHOCTLIO racuTca Gnaromaps
puc.14: KoHCTpyKuusa BcacblBaroLLEero BHYTPEHHEi! KOHCTPYKLMM KoMnpeccopa.
Tpy6onposoaa [aHHble 4acToTbl, MPUCYTCTBYIOLWIME BO BCEX
TUNax KOMNPECCOPOB, MOryT Bbi3biBaTh HeBombLUMe Nynbcaumm, KOTopble onpeaenalTcs Kak LyM Ha
NUMHUM BcackiBaHMU. OHU CTAHOBATCS CIbILMMBLIMKA MPU OMPeeneHHbIX YCNOBUAX B NOMELLEHUN.
YMeHbLlUeHre Takux nynbcaLnii MOXHO A06MTLCS ocnabneHnem noboii 3 COCTaBMSAIOLWMX YaCTOT.
3TO nerko BLIMOMHWUTL, €CNK WUCTONb30BaTh OAWH OBLUMIA KOHCTPYKTUBHBIA MPUHLMN,  OMMUCAHHbINA
HUXe.
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’ Cnegylowee oTnuuMe COrnacoBaHHOIO CNUpanbHOrO KOMMpeccopa 3akmyaeTcd B TOM, YTO B
onpegeneHHoOM pexxmMe HopMasbHbIN CTapT Komnpeccopa (NycKoBOM MOMEHT) MOXET nepefaBaTbCs
Kak «ygap» Mo BCen AnvHe BcacbkiBatoLlero Tpybonposoaa. Takoe siBNeHWe, Kak U npeacTtaBneHHoe
Bbllle, TakKkKe dABNAeTCA pe3ynibTaToOM OTCYTCTBUA BHyTpeHHeVI noaBeCKMW. I'Ipo6nema pelwaeTcA
yCTaHOBKOI7I CTaH,lJ,apTHOI7I n3ondauum no TexXxHoJs1ormnm, K onnMcaHuno KOT0p0I7I Mbl nepeVuJ,eM HWXe.

PekomeHayemas koHurypaums (puc.14):

. KoHdurypauus Tpybonposoaa: Hebonblias neTns
. CepBUCHbLIV BEHTUNb: “yrNOBOK” , KPENUTCH Ha arperaTe/cTeHe
. lacutenb Nynbcauui Ha MMHWUKM BCacblBaHWs: He TpebyeTcs

AnbTepHaTuBHas KoOHUrypawums

KoHdpurypauus TpybonpoBoaa: Hebonbluas neTnsi
: CepBUCHbIV BEHTUIb: “NPOXOAHON”, YyCTAHOBMNEHHbIN Ha arperaTte/cTeHe
. lacutenb Nynbcauui Ha MMHWKW BCacbiBaHWA: MOXeT noTpeboBaTtbes
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Tc°C
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32 Pabouue gnanasoHbl

3ameuyaHue: Bce pabouve AuanasoHbl AaHbl ANS crieQylowMx YCNoBMI: TemnepaTypa Ha

BcacbiBaHuu 25°C.
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33 CpaBHeHue ZB/ZS

R404A COP Comparison ZB/ZS

Cond. 45
°C

40

35

30

25

20

-20 15 10 5 0 5 -10
Evaporating °C

B 1o Bpems kak Bce NpeAcTaBneHHble MOAENy KOMNpeccopoB ZS 1 ZB nmelT xapakTepucTuku
pabouunx ananasoHoB K3 pasgena 30, Mexay HUMKU ecTb pas3nuyuns, kacarwmecs noTpebneHns
3HEeprum, BO3HMKaKLMe n3-3a pasnnyHom KOHCTPYKLMUM K CTEMEHN CXKaTUS.

Ha gnarpamme ykasaHbl 06r1acti paboymx ananasoHoB, B KOTOPbIX Komnpeccopbl ZB n ZS
paboTatoT Hanbonee apHeEKTUBHO.

34 Koabl anekTpoasurateneun

Kop 50 Iy, 60 Ny, CoeauHeHne
B + 10%/~/Ty B+ 10%/~/Ty
PFJ* 220-240/1/50 265/1/60
TF5 200-220/3/50 200-230/3/60 Y
TFD 380-420/3/50 460/3/60 Y
* Tonbko ona ZB19, ZB21, ZB26 n ZB42
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