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1 BctynneHue

CornacoBaHHble cnupanbHble kKoMnpeccopsl paspabaTtbiBanuvcb dupmon Copeland ¢ 1979 n Ha
CETOOHSILLHWI OeHb ABMAOTCS CaMbiMU HAAEXHBIMU U 3APEKTUBHBIMU KOMMPECCOPaMMU,
npegHasHayYeHHbIMK Anst paboThl Kak B cUCTEMAX KOHOULMOHUPOBAHWS, TaK 1 B XONOANUIbHbIX
yCTaHOBKaX W B TEMOBbLIX HAcOCaxX. ATU KOMNpeccopbl 061adatT NOHMKEHHBIM YPOBHEM BMOpaLm
1 Wwyma, cnocobHbl BblgepXKMBaTb TMAPOYAAP, BMaXHbIA NYCK U Hanu4ne TBepabix YacTul,
NPUCYTCTBYIOLLMX B XONOAMUIbHBIX cucTeMax. MoLHOCTb anekTpoaBuratenen anst aHHOro
CeMencTBa KOMMPECCOPOB HaxoauTcs B AnanasoHe oT 1,5 go 6 n.c.. [ina nony4veHus
OOoMoNHUTENbLHOM MHopMaLmy obpalLanteck, noxanymncra, Kk «Katanory nogbopa obopygoBaHus»
unu kK nporpamme Bbibopa “Copeland Selection Software”, koTopasi 4OCTynHa Ha canTe
www.ecopeland.com. nnu k ne4atHbIM pabounm maTepmanam. [JaHHbIe MHCTPYKLUMU HE ABASOTCS
NONHOLEHHOW 3aMEeHON aKCNepTU3bl CUCTEMBI, MPOBOAUMON ee NPpOoM3BOAUTENAMMN.

2 O603HauYeHus

B cTpykTypy 0603Ha4YeHUS XONOAMITbHBIX CNYParibHbIX KOMIPECCOPOB BKITHOYEHA KOOVPOBKA
HOMWHAaNbHON NPON3BOAUTENBHOCTU B CTaHAAPTHbIX pabounx ycrosusx ARI B egnHmuax BTU/h npu
60 u, c R 22.

Hanpumep, mogenb ZR 28 K3 umeet nponsesogutensHocte 28000 BTU/h npu 60 Iy; koadpdomumeHT
“K” 3ameHsieT 1000. UHgekce “3” - BapuaHT ncnosnHeHus cnupanen. Ecnv Ha aTon e no3numm cTouT
bykea “C” , TO OHa 03HavaeT, 4YTo cnMpanu cnocobHbl paboTaTth B YCNOBUSX NOBLILLEHHON CTENEHN
cxatud. Cnegytowasn byksa “E” 03HavaeT, YTO KOMMpeccop 3anpasrieH CUHTETUYECKUM MacroM
(M3M). ins nonyyeHns 3HadeHus nponssoauTenbHOCT B BatT npu 500, ncnonb3yeTcs
koadhpuumeHT 0.244.

O6o3HayeHue modenu

ZR 28K 3 E-PFJ-522

1 2 3 4 5 6 7

1 — cemencTBo KomnpeccopoB: Z = CnunparnbHbIn KOMNpeccop
2 — 0ns BbICOKMX/CpeaHUX TemnepaTtyp KuneHus
3 — HoMuHanbHas npounssoauTensHocTb [BTU/h] npu 60 My 1 ctaHaapTHele yenosus AR (*cm. Huxe)
C ncnonb3oBaHueM koacpdpuumeHtos K" - 1000 n "M" - 10 000
4 — BapuaHTbl UCMOSTHEHMSA cninparnbHoro 6rnoka
5-TN3M
6 — Bepcus anekTpoasuratens
7 - BapMaHTbl UCMIOMHEHNS Kopryca KoMnpeccopa
522: nog naniky (ZR 22 K*...ZR 81 K*)
523: pesbba nog ranky Potanok (ZR 48 K*...ZR 81 K¥)

*¥YcnoBusa ARI:

7,2°C TemnepaTtypa KuneHus

544 °C TemnepaTypa KoHAeHcaumm
11K neperpes rasa Ha BcacblBaHUA
8,3 K nepeoxnaxgeHune XnoKocTu
35°C oKpyXawLlas Temnepatypa
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3 Kak pa6oTaeT cnupanbHbIA KOMNpeccop
1 @ 2@

ANW.4.04.00

Puc.1: lNoTok rasa B cnvpansax

BnepBbie Takon npocTon Bua cxaTtua obin 3anateHToBaH B 1905. MoaswkHasa cnupanb,
COrnacoBaHHO ABUrasicb MO OTHOLLUEHWUIO K HEMOABWXXHOW Cnivpanu, co3gaeT Mmexay STumm
cnupansiMm cucTemy M3 ceprnoBuaHbIX obnacten, 3anonHeHHbIX rasom (cMm. Puc. 1). Bo Bpems
npouecca cxatus ogHa cnuparnb OCTaeTCa HENOABWKHOW (3adhMKCMPOBaHHOW), a BTOpas coBepLuaeT
opbutanbHble (HO He BpallaTenbHble) ABWMxeHUs (opbuTanbHas cnuparnb) BOKPYr HEMOOBUXHOW
cnupanu. o mepe pasBUTUsSi TaKoro ABUXKEHNs, 0bracTn Mexay AByMS Cnvpansmy nocTeneHHo
NpoTankmnBawTCA K UX LEHTPY, OQHOBPEMEHHO cokpallasick B o6beme. Korga obnacte gocturaet
LeHTpa cnupanu, ras, KoTopbli Tenepb HAaXOAMTCH NOA BbICOKUM AaBfIEHNEM, BbITankMBaeTcs us
nopTa, pacnosioXeHHOro B LieHTpe. Bo BpeMs cxaTns HECKONbKO 0OnacTen NoABeprarTCca CxKaTuio
O[HOBPEMEHHO, YTO MO3BOMNSAET OCYLLECTBNSATL NPOLLECC CXaThsa NnaBHO. M npouecc BcacbiBaHUS
(BHELWWHSIA YacTb crivparnen), 1 Npouecc HarHeTaHnst (BHYTPEHHSAS YacTb Cnuparnein) ocyLLeCTBASITCA
HenpepbIBHO.

1. Tlpouecc cxaTtusa ocyLecTBNaeTcs nyTeM B3aMMogencTBmsa opbuTtanbHOW U HENOOBUXHON
cnvpanen. a3 nonagaeT BO BHelWHMe obnacti, o6pa3oBaHHbIe BO BPEMS OOHOMO 13
opbuTanbHbIX ABVXEHUIA cnivpanu.

2. B npouecce NnpoxoxaeHus rasa B NosiocTb Cnvpanen BcacbiBatolime 06nacTy 3aKkpbiBatoTCS.

3. T.k. nogBwxHasa cnupanb npogoskaet opbuTanbHoe ABUXKEHME, ra3 CKXNMaeTcs B ABYX

MOCTOSIHHO YMEHbLLALLMXCS 0bnacTsix.

4. K ToMmy BpemeHw, Kak ra3 4OCTUrHET LeHTpa, CO34aeTcs AaBeHne HarHeTaHus.

5. OO6blYHO BO Bpemsi paboTbl BCe WeCTb 06nacTen, HanoNMHEHHbIX ra3oM, HAXOAATCS B PasfNYHbIX

CTagmsax CKaTus, YTO NO3BOMSAET OCYLLECTBATb NPOLECChl BCACbIBAHWUSA W HAarHeTaHWs HenpepbIBHO.

4 XnapareHTbl

R 407C moxHO paccmatpmBaTb B kadecTBe 3ameHbl R 22 anga komnpeccopos ZR 18 K4E ... ZR81
KCE. R 134a Takxe gonyckaeTtcs K npumeHeHuto. Pabouve gnanasoHbl AN Kaxgoro U3 xnagareHToB
nokasaHbl B pasgene 36.

5 Cmaska

Komnpeccop noctaensieTcs 3anpasneHHbIM macinoM. Macna, AonyCcTMMble K NPUMEHEHMI0 C
xnagareHtamm R 407C 1 R134a, - N3M Copeland 3MA (32 cSt). B noneBbIx yCrnoBUsiX MOXHO

pgonueaTb macna IClI Emkarate RL 32 CF unn Mobil EAL Arctic 22 CC, ecnu HeT B Hannuuu 3MA.
Mpun paboTte ¢ R 22 npumeHseTcsa “benoe macno” oHo coBmectTumMo ¢ Suniso 3GS, Texaco WF 32 n

C060201/0702_1002/E 4
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Maximum Sump Temperature 83 'C
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MuHnmanbHas Temnepatypa kopnyca BHuU3y (tb)

Fuchs KM. 3T macna Takke MOXXHO MPUMEHSATL ANs NOMNOMHEHUS CUCTEMbI B NONEBLIX YCIOBUSIX.
Heobxogumoe konnyectso Macna A51s NOBTOPHOW 3anpaBKyM MOXHO y3HaTb U3 KaTanoros oupmbl
Copeland. XoTs BO BHYTPEHHUX COEANHEHUSAX KOMMPECCOPa OTCYTCTBYIOT MMOKUE 3NIEMEHTbI,
KONMMYECTBO LIMKITOB BKIMOYEHWIN/OTKITHOYEHUIA AOMKHO BbITh orpaHmyeHo 10 B yac. NMpu npeBbileHun
OaHHOro npedena macno byaeT yxoauTb B CUCTEMY, YTO MOXET MPUBECTM K MaCNsiHOMY roflogaHuio
Komnpeccopa. Macrno nokungaeTt KOMNpPeccop Npu Nycke He3aBNCUMO OT TOrO, YTO €ro Konm4ecTBo
HeJoCTaTovHO B KoMmnpeccope. KopoTkue npomMexxyTku BpeMeHn paboTbl HeAOCTaTOYHbI AN
BO3BpaTa macna v 6yayT npuynHOn HegocTaTka Macna B KOMNpeccope.

O64a3aTenbHO HYXXHO y4nTbIBaTb, YTO Macno AOSMKHO ObITh BO BCen cucteme. BaskoctTb macna
3aBUCUT OT TemnepaTypbl. CKOPOCTb NPOXOXAEHUS rasa No CUCTEME U3MEHSIETCH B 3aBUCUMOCTH OT
Temnepatypbl U Harpy3sku. Mpu NOHMKEHHOW Harpyske CKOPOCTb rasa MoXeT OblTb HeAOCTaTOYHOM
Ansi nepeHoca HeobxoauMOoro KonnyecTsa Macna B komnpeccop. Cuctema TpybonpoBoaoB AOMKHA
ObITb paccuMTaHa Ha Bo3BpaT Macna B KOMNpeccop Npw fnodbIX YCHOBUSIX.

[nsa obecneyeHns OCTAaTOYHOM CMa3KM BaXHO OCOOEHHO BHUMATENbHO CNeAMTb 3@ MUHMMarbHON
pasHuuen Mexay TemnepaTtypoin BHU3y kopnyca (tb) n temnepatypon kunenus (te). Npadmyeckn
CBSA3b MexXay HMMK npeacTasneHa Ha Puc.2.

C Opyron CTOpPOHbI, MakcmarnbHasi Temnepartypa CHU3y Kopryca He AormkHa npeBbiwaTb 93°C.
N3mepsieTcs gaHHasa TemnepaTypa BO6IIM3n caMOl HUXKHEN TOYKM MO LIEHTPY KOopryca Komnpeccopa.
maBHbIM HegocTaTkoMm MOM aBNseTCs ero NOBbILWEHHAsA TMIPOCKONUYHOCTL MO CPABHEHUIO C
MUHeparnbHbiM Macriom (Puc.3). loctaTtouHo gaxe Manoro BpemMmeHu conpukocHoBeHus MNOM ¢
OKpy>KatoLLen cpenon ansa Toro, 4Tobbl Macno ctano abCcontoTHO HENPUIOAHBIM 4SS UCNOSNb30BaHUSA
ero B xonogunsHon cucreme. T.k. [TOM yaepxuaeT Brary cunbHee, YemM MUHepansHoe Macro,
yOanuTb ee NpocTbiM BakyyMMpOBaHNEM HEBO3MOXHO. Komnpeccopsl, noctaBnsemMsie (npmon
Copeland, sanpaBnsoTcA Macnamu ¢ MMHMMarnbHbIM COAepXXaHMeM Bnarum, Ho npu cbopke Bcen
CUCTEMbI €€ KONMYECTBO MOXeT Bo3pacTu. CnegoBaTenbHO, pEKOMEHOYETCH MCMONb30BaHUe
npaBuibHO NogobpaHHOro hunbTpa-ocyLIMTENs, yCTaHaBNIMBaeMoro Bo Bcex cuctemax ¢ NaM. Mpu
paboTe Takoro hunbTpa cogepxxaHue Bnarv B Mmacne He npesbicut 50 ppm. MNoaTomy 3anpaenaTb
CMCTEMY MOXHO Macnamu ¢ cogepxaHuem Braru, He npesbiwatowmm 50 ppm. Ecnv ypoBeHb
COAepKaHus Braru B XOroguIbHON cUcTeMe NPeBbICUT AONYCTUMbIE 3HAYEHMS, MOTYT HavyaTbCs
npoLecchl KOPPO3UN U OMEAHEHWS.

C060201/0702_1002/E 5
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CpaBHeHue ypoBHe nornoLleHns snaru NM3M n MuHepanbHbIM MacriomM no
Becy [ppm] npu 25°C n 50% oTHOCUTENBLHOM BriaxxHOCTU, h = vac.

CuncTteMy HyXXHO BakyymMupoBaTb 40 ypoBHA 0.3 mbap unm Hmke. YTobbl yoeauTbcsa B TOM, YTO
CcoAepXaHve Bnaru B Macrie He npeBbIlaeT AoMyCTMMOro YpoBHS, 6epyTca npobbl Macna us pasHbixX
Y4aCTKOB CUCTEMbI U MPOBOASATCSA COOTBETCTBYOLLME TECTbl. MOXHO MPUMEHSTH COBPEMEHHbIE
CMOTPOBbIE CTEKNa/MHAMKATOPbI BNAXXHOCTU, OAHAKO MHOUKATOP BIIAXXHOCTWM OTMETUT NULLb dakT
Hanuumsi M3GbLITOYHOrO KONMYecTBa Braru. PeanbHbili ypoBeHb BriarocogepxaHus B [NOM Oypet
BblLLE, YEM YKa3blBAEMbI HA8 CMOTPOBOM CTEKIIE, YTO CBS3aHO C MOBLILLIEHHON MMIPOCKONMUYHOCTBIO
MOM. [Ina oueHKn peanbHOro YpoBHS CoAepXaHus Briarn B Macre, HyXXHO NPOBECTU TeCTUPOBaHME.

6 OTgenuTenn Xnakoctu

ANW.4.05.00

SCROLL

puc.4: YcTaHoBKa OT4.KUOKOCTH.

7 MoporpeBaTenb KapTepa

puc.5:NonoxeHne nogorp.kaptepa

C060201/0702_1002/E

OcobeHHOCTLI0 COrnacoBaHHOMO CnMpansHOro
komnpeccopa Copeland siBnsieTcs ero noBbILLEHHAA
HaOEeXHOCTb NPW «BNaXHOM» NycKe, NPy oTTarke W,
00bIYHO, OTAENUTENb XMUAOKOCTU He TpebyeTcsa. OgHako,
DorbLUOE KONMMYECTBO XUOKOro XriagareHTa, Kotopoe
BO3BpaLlaeTcs npuv CTosHKe nnm npy pabote Komnpeccopa
N3 CUCTEMbI MOXET NPUBECTU K Pa3XIDKEHNIO Macna B
KOMMpeccope A0 3Ha4yeHus, korga He byaet
obecneunBaTbCs HeobxoamMmas cmaska nap TpeHus. o
Ounarpamme Ha puc.16 MOXHO onpeaennTb, B COOTBETCTBUM
C 3anpaBKoOW cUCTEMbl, HEOOXOAMMOCTb YCTaHOBKM
oTaenuTens xXmnakoctn. Heobxoanmble TeCTbl ONUCAHbI B
pasgene 23.

Mockonbky cnvparnbHble komnpeccopbl Copeland moryT
paboTaTb Npu YacTMYHOM 3anuBee, yCTaHOBKa
rogorpeBaTeren kapTepa He TpebyeTcs, ecrnv 3anpaBka
CUCTEeMbI He MPEeBbILIAET YKa3aHHOIo HIKe 3HaYeHUs:
2,7 kr. ans ZR18 K4
4.5 kr. ans ZR 22 K3 ...ZR 81 KC

MoporpeBaTens kapTepa HEOOX0ANM AN BbinapuBaHus
xnajareHTta, KOTopbli MUrpMpoBan B KapTep KoMnpeccopa
npu CTOsIHKe, N3 Macra 1 B cUcTeMe HeT oTaenutens
XWAOKOCTW ANS 3almThl OT rMapoyAapa, yCTaHOBIEHHOIO Tak,
Kak nokasaHo Ha puc.4. CmoTtpute pasgen 23. NpaBunbHoe
NonoXeHne nogorpesaTtens nokasaHo Ha puc.5.
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8 Lnkn oTka4km

Ona mogenen ZR18K4...ZR81KC upnkn oTkavykn He pekomeHayeTcs. HarHetaTenbHbIv knanaH
cnupanbHOro KoMrnpeccopa He No3BoMseT BpallaTbCs KOMIPeccopy B 06paTHOM HarnpaBneHun u
npeaoTBpaLLaeT NPOHNKHOBEHME ra3a C HarHeTaHWsi Ha CTOPOHY HWU3KOro AaBMEHUS Nocrie OCTaHOBKU
komnpeccopa. ObpaTHbI knanaH B HEKOTOPbIX criydasx 6yaeT nponyckatb 6onblue rasa, Yem
HarHeTaTerbHble KONbLEBbIe KnanaHbl NOPLUHEBbLIX KOMMPECCOPOB NpU NEPUOANYECKU
MOBTOPSIIOLLMXCA LIMKNaX OTKaykn. Ecnm Hy>KHO ncnonb3oBaTh LMK OTKayku, Heobxoammo
YCTaHOBWTb AOMOSTHUTENbHBIN BHELUHUI 06paTHbIN knanaH. [nsa 60bLwmx KOMNPeccopoB, TakuX Kak
ZR 90 v 6orblue, UMK OTKaYKU UCNOMb30BaTb MOXHO, NpuyeM 6e3 yCTaHOBKM AONOMHUTENBHOro
obpaTHOro knanaHa, aTu mogenu obopyaoBaHbl BCTPOEHHbIM 06paTHbLIM KnanaHoMm creunanbHOn
KOHCTpyKUmK. AndpepeHuman pene HU3KOro AaBneHns Heobxoanmo yBennmumnTb, Tak Kak 4OCTaTO4HO
BonbLUOe KONMYECTBO rasa nepeTekaeT C HarHeTaHNs Ha BCacbiBaHWE KOMMIpeccopa npu CTOSIHKE.

9 PeBepcuBHbIe BEHTUNUN

Mockonbky cnupanbHble komnpeccopbl Copeland UMeT 04eHb BbICOKYHO 3D(EKTUBHOCTb, UX
ob6bemMHas NpoM3BOANTENBHOCTb HUXKE, YeM Y aHanormyHblx nopLluHeBbix. CrnegosartensHo Copeland
pekoMeHayeT BblbypaTb NPOM3BOANTENBHOCTb PEBEPCUBHOIO BEHTUMSA C kKoadhdumumeHTom 1,5 oT
HOMMWHAaNbLHOWM NPOM3BOANTENBHOCTU KOMMPECCOopa, C KOTOPbIM 3TOT BEHTUINb paboTaeT, aAns
HopMarnbHOro OYHKLMOHNPOBaHNSA BEHTUNSA BO BCex paboumx pexumax. PeBepcrBHbIA BEHTUMb
AOmKeH ObITb NOAKMNIOYEH Tak, YTOObI OH HE Nepenyckan ra3 Npy OCTaHOBKe KOMMpeccopa rno
TEepMOCTaTy KaK B peXxume oxnaxgeHusi, Tak u B pexxume Harpesa. Ecnu atum npeHebpeyb, moxeT
BO3HWKHYTb CMTyaLusl, KOrga B KOMNpeccope BcacbiBaHWE U HarHeTaHue NOMeHsTCa mectamu. B
pesynbTaTe NPoONCXOAMT BbipaBHWBAHWE AaBMEHNS Yepes KOMMPECCOoP U 3TO MOXET NPUBECTM K
BpaLLeHuio B o6paTHOM HanpasneHun. 3TO He NpMBEAET K MONOMKe Komnpeccopa, Ho ByaeT cnbilueH
XapakTepHbIN 3BYK NOCNe OTKIMIOYEHUS KoMnpeccopa.

10 3awmTa no Temnepartype HarHeTaHus

MNpwn paboTe KoMnpeccopa TemnepaTypa HarHeTaHWs MOXET NPEBbICUTb A0NYCTUMOE 3Ha4YeHue. JTo
npouncxoauT npu paboTe KoMnpeccopa B HeCTaHAAPTHbIX, aBapUNHBIX YCNOBUSX. TakoBbIMU MOXET
cunTatbcs paboTa Npu yTeuke rasa M3 CUCTEMbl UMK CIIULLKOM BbICOKas TeMnepaTypa KOoHLa oxaTus
n3-3a NOSTIOMKM BEHTUNSATOPAa Ha BO3dyxooxnagutene. OTO MOXeT NPUBECTM K NMOMOMKe
komnpeccopa. [ns rapaHTMPOBaHHON 3aLUWTbl KOMNPECCopa OT NPEBbILLIEHNS TemnepaTypbl
HarHeTaHus B KOMMPECCopbl yCTaHaBNMBaeTCa BCTPOEHHas 3awmTa. [latumk pasvellaeTcs B
HarHeTaTenbHOM nopTe komnpeccopa. [pu cpabaTbiBaHWM AaTymKa, OTKpbIBAeTCA
npefoxXpaHnTENbHBIA KnanaH u nponcxogut 6annacnpoBaHue YacTu ra3a B MOTOPHbIN OTCEK
komnpeccopa. Ecnv npouecc npogonxkaeTcs 4OCTaTOYHO ANUTENbHOE BPEMSs, 3TO NPUBOAMT K
HarpeBy ANeKTPoABUraTens 1 OTKIMIOYEHUIO NO TEPMUCTOPHON 3awmTe. [JaTuuk pasmblkaeT Lenb npu
TemnepaType 146°C +/-4°C u cHoBa 3amblkaeTcsa npu 91°C +/-7°C.

1 CraHpapTHas 3awmTa anekTpoaBuraTens

B ponu ctangapTHom 3awmTsl ans komnpeccopoB ZR 18 K*...ZR 81 KC BbICTynaeT BCTPOEHHbI
TepMUCTOp.

12 Facutenu nynbcauumn

MoTok rasa, NnpoxoasLmnn Yepes cnupasnbHbIN KOMAPEeCccop ABMASETCS NOCTOAHHLIM U UMEET O4YEeHb
HU3Ky0 Nynbcauuto. [JononHUTENbHbIE HApYXXHWUE racuTenu nynbcauum, UCNomnb3yemMble CerogHs ¢
NopLUHEBBIMY KOMMpeccopamu, He TpebytoTcs. OaHako, 4eNCTBUTENBHOE 3HAYEHUE NyNnbcaunii
OyaeT 3aBUCeTb OT TOrO, Kak CNpPoeKkTUpoBaHa cuctema. MNoatomy, B criydyae HeobxogumocTu
HeoOX04MMO NPOBECTU MUCNbITaHUs. CMoTpuTe Takke pasgen 36.

13 OTKnoYeHMe NPU HU3KOM OKpYyXKatrollen Temnepartype

Mpn paboTe B pexnme TEMMOBOIO HACOCa OTKIOYEHNE MPU HU3KOW OKPYXXatoLen Temnepartype He
TpebyeTcs.

C060201/0702_1002/E 7
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14 Pene paBneHus

Pene oTknoyeHNsa No BbICOKOMY OaBNEHNIO MOXET ObITb YCTaHOBNEHO B COOTBECTBUU C
TpeboBaHUSAMN HaUMOHANbLHOro cTaHdapTa U B obsA3aTenbHOM nopsiake HeobxoaMmo Ans
TpexdasHbIX KOMNPECCOPOB MU3-3a BO3MOXHOCTU neperpysku. B mopenax ZR 18 K4 ... ZR 81 KC
yCTaHOBMEH NpeaoXpaHUTENbHbIN KnanaH, OTKPbIBAKOLLMIACSA B Criyyae NpeBbILLEeHNS aBNeHNs
HarHeTaHus Hag AaBrneHneM BcacbiBaHus 6onee yemM Ha 28 6ap +3 6ap. [Ana HopManbHon paboThbl
KoMMpeccopa pekoMeHAYEeTCs yCTaHaBNMBaTb MMHUMArbHOE AaBrieHne BcackiBaHWs He Huke 0.3
0ap. B mogenax ZR 23 K1 ... ZR 28 K1, BbInyLlEHHbIX paHee Takoro KrnanaHa Her.

15 OTKNnoYeHne

CnupanbHbI KOMNPECCop ABMNAETCHA NPEBOCXOAHLIM AeTaHAEePOM U BCMEACTBMUN 3TOMO MOXET
KpaTkoe Bpemsi BpallaTbCcs B 06paTHOM HanpasneHun 40 BblpaBHUBaHUS OABMNEHNs, 34aBas
XapaKTepHbIi 3BYK. BCTpoeHHbI 06paTHbI KnanaH Ha HarHeTaHuy NpedoTBpallaeT obpaTHoe
BpalleHue cnvparnbHoro 6rnoka. Mpouecc 3aHnMaeT 1-2 cekyHabl. MomMeHTanbHoe n3MeHeHue
HanpaBneHns BpallleHWsl CriupanbHoro 6rioka He okasbiBaeT BMSHUA Ha HAAEeXHOCTb KoMMpeccopa
B LIE/TOM 1 He MPUBOAUT K ero NpexaeBpeMeHHOMY BbIXoAy U3 cTposi. Bce Mogenun komnpeccopoB
ZR, onvcaHHble B JaHHON MHCTPYKLUM, UMEIOT crieLmanbHblii MexaHu3M OJ1si CHUXKEHUS], HO He
MOJTHOTO YCTpaHeHUs cneundr4ecKkoro 3Byka npy OCTaHOBKE.

16 Myck

Mpu Nycke chbllWeH MeTannmMyYeckuin 3ByK OT CONPUKOCHOBEHWS cnupanen B cnvpansHoMm 6rnoke. 310
ABNAETCA HOPMaribHbIM.

Ona nycka ogHodasHbIX KOMNPECCOPOB He TpebyoTca [oNONHUTENbHbIE NPMBOPLI, faXe ecnu B
cucteme ucnonb3ytotcst TPB 6e3 BHelHero BeipaBHMBaHWs. KOHCTPYKUMSA cnvpanbHOro
komnpeccopa Copeland TakoBa, YTO OH Bcerga nyckaeTcsl pasrpy>XeHHbIM, YTO yBenuynsaeT
HaJEeXHOCTb KOMMPECCOPOB M NO3BOMNSET YMEHbLUNTL NYCKOBbIE TOKM.

17 Pab6oTta npu rnmy6okom Bakyyme

3awuTton ot paboTbl Npu rnyGoOKOM Bakyyme siIBNSIETCS NpeaoxXxpaHuMTeNbHbIA kKnanaH,
cpabaTbiBaloLWMI B Criy4ae, ecriv COOTHoLeHus gaenennn 6onbe 10:1. Bo n3bexaHumn nogobHbIx
cuUTyaumin, pekoMeHayeM HacTpamBaTb pere HM3KOro AaBneHus Tak, Kak ykasaHo B pasgene 14.

18 KpaTkoBpeMeHHOe OTKIIoYeHME NeKTPONUTaHNA

Y ogHOMa3sHbIX KOMMPECCOpoB, NponsseaeHHbIX Ao Mas 1995 roga (cep.Homep 95E ...) npu
KpaTKOBPEMEHHOM OTKITHOYEHUN INEKTPONUTAHNSA MEHHE, YEeM Ha Y2 CEKYHAbI MOXET BO3HUKHYTb
BpalleHne B 06paTHOM HanpaBneHun. 3TO NPOMCXOAUT B pe3yribTaTe NPOHNKHOBEHWS rasa u3
HarHeTaTenbHOM obnacTu Yepes cnupanbHbI 6nok. MNpy BO30OHOBNEHUN NO4AYM SMEKTPONUTaHUS,
€CIn KOMMpeccop BpaLllancs B 06paTHOM HanpaBeHun, OH MOXET NPOAOIKaTb NPOTMBOBPAaLLEHNE
HECKOJTbKO MUHYT, NMOKa He cpaboTaeT BHYTPEHHSAS 3alimTa KoMmnpeccopa. OT10T adpdekT He
OKa3blBaeT BNUAHMSA Ha HaJEeXHOCTb M CPOK crnyxbbl komnpeccopa. [pn nepesanycke nocne CHATUSA
BrOKMPOBKN TEPMUCTOPHOM 3aLLMTbl KOMIPECCOP BpallaeTcs B HOPManbHOM HanpaBneHun.

Bo usbexaHne CHMXeHNs1 XonogonpomM3BoANTENBHOCTM YCTAHOBKM B Cllydae YacTbIX OTKMIOYEHUN
ANEKTPONUTaHNA 1 BpaLLleHUsl KOMNPECCOopPoB B 06paTHOM HanpasneHuun, Copeland HacTosaTeNbHO
pekoMeHayeT UCNONb30BaTh AOMONHUTESNbHbIE ANIEKTPOHHbBIE NPUBOPLI, CNOCOBHbBIE pearnpoBaThb Ha
NoAoOHbIE OTKMOYEHUS 3NEKTPOMMTAHMSA U OTKIOYatoLWne KOMNPECCop C NATUMUHYTHOW 3a4ep)KKow
nocneayoLLero BKNoYeHus. 3ToT npnubop fomkeH ObiTb NOAKIOYEH NOCeAoBaTENbHO C APYTMMU
npmubopamu 3alWnTbl 1 YNpPaBieHNs KOMNPECCOPOM (Tanmep OTTarku, TepMocTarT, pene AaBreHus)
U1 ycTaHaBnNMBaTbCA aBTOHOMHO. Hibke ykasaHbl xapakTepucTuki npubopa 3awmnTbl:

Pa3swmbikaHme — 1 nepuog (0,02 cek. npu 500L) nocne nponagaHns aneKTponuMTaHns, 3aMblKaHne — C
3agepxkon 5 MyHyT (+ 20 %) nocne BO30OHOBMNEHMS nogaym anekTponutanus. [nsa tpexdasHbix
anekTpoasuraTenen nogobHele npnbopebl He TPebyroTCS.
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19 AnekTpuyeckne coeamHeHnA

Hes3aBMCMMO OT HanNU4uMsa BHyTPEHHEN TEPMUCTOPHON 3aLUnTbl, HE0OBXOOUMO YCTAHOBUTL
anekTpuyeckue npegoxpaHutenu F6...8 nepea komnpeccopoM, Kak nokasaHo Ha puc. 7 n puc.8.
Mon6op npegoxpaHMTene OcyLLEeCTBNSIETCA B COOTBETCTBUM co cTaHgapTom VDE 0635 nnu DIN
57635 nnu IEC 269-1 unn EN60-269-1.

Knacc nsonsaumm anektpoasuraTenst komnpeccopa “B” ans mogenen ZR 18 K4 ... ZR 81 KC B
cooTtBeTCcTBUM co cTaHgapTamu VDE 0530 nnu DIN 57530.

Ha puc.6 nokasaHbl KNeMMHbIE KOHTaKTbl KOMNpeccopa. PeEkOMeHAOBaHHbIE CXeMbl MOAKMOYEHNS Ha
puc.7 n puc.8.

20 Mopenu c ogHotha3HbIMMK 3neKTpoaBUraTenamm

OpaHodasHble kKoMNpeccopbl NOAKMIOYAKTCSA K KNEMMHbIM KOHTaKTaMm:
o6wwmn (C), nyckoBoi (S) n pabouui (R).

E.2.09.00

puc. 6:
KNEMMHWK
KomMnpeccopa
21 Mopenu ¢ TpexdasHbIMU INeKTpoABUraTensiMm
Q1 Q1
i 3
Ll —— Ll ——
N —— 12—
PE L3 ——
N
Fif]] PE
A1 re.s ] [ []
L1 N
Control circuit Ll N
Control circuit
-4
E.1.03.00 L1y L2 L3
M
T\ 3~
E.1.04.00
puc. 7: cxema Ana oaHoMasHbIX puc. 8: cxema ana TpexdasHbix
KOMMNpeccoposB KOMMPEeccopoB

CnmpanbHble KOMMPEeccopsbl, Kak U ApyrMe KOMIpeccopbl POTaLMOHHOIO TMna MOryT CXXMMaTb TOJbKO
€CInv poTOp aneKkTpoaBuraTens BpalaeTcs B HYXXHOM HanpasneHun. [Ans ogHodasHbIX Mogenen ato
He aKTyarnbHO, MOCKOMbKY OHM BCerga 3anyckarTcsa 1 paboTaloT B Hy>KHOM HanpasneHum (3a
WCKITIOMEHMEM CITyYaeB, OnucaHHbIX B pasgene 18). OgHako, TpexdasHble koMnpeccopbl 6yayT
BpaLLaTbCA B HanpasreHuu, onpegeneHHsiM nocnegosartenbHocTbio a3 L1, L2 n L3. Takum
06pa3oM Npu NOAKMIOYEHNN BO3MOXHO COOTHOLLEHME NpaBuibHOro n obpaTtHoro BpalleHus 50/50.
Mo3TOMy O4YeHb BaXHO pa3mMecTuTb Ha 060pyaOBaHUMN COOTBETCTBYIOLLME UHCTPYKLUK A4S
obcnyxwuBatoLlero nepcoHana. lNpoeBepuTb HanpaBneHne BpaLLeHUs MOXHO No MaHoOMeTpam,
YCTaHOBIIEHHbIM Ha BCacbiBaHWUU 1 HarHeTaHWM komnpeccopa. Takke npy obpaTHOM BpaLLeHun
HabnogaeTcs NOBbILWEHHbINA YpoBeHb Lyma. OTCyTCTBUE pacxoda rasa NpuBoauUT K HarpeBy 0OMOTOK
3NeKTpoABMraTens KOMNpeccopa 1 OTKITHOYEHUIO €ro MO BCTPOEHHOW TEPMUCTOPHON 3aLumTe.
BHyTpeHHMEe anekTpnyeckme coeanHeHns y Bcex TpexdasHbiX KOMMPEeCCOPOB OANHAKOBbI.
CnepoBaTtenbHO, Kak TONbKO OnpeaeneH nopsagok gas ans 0gHoro KoMnpeccopa Ha 06bekTe, MOXHO
ncnonb3oBaTh €ro Ans gpyrmx KOMNPeccopos.
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22 KnemmHble coeanHeHus

Mapka

PFJ TF5 TFC TFD
ZR 18 A/B A/B - A/B
ZR 22 A/B A/B - A/B
ZR 28 A/B A/B - A/B
ZR 34 A/B A/B - A/B
ZR 40 A/B A/B - A/B
ZR 48 A/B A/B - A/B
ZR 61 - C/D - C/D
ZR72 - C/D - C/D
ZR 81 - C/D - C/D

A «NpsAMON» B «dpnaxok» C «KOIbLO» D «nonatka»

puc. 9: UMbl KNEMMHbIX COEANHEHUN

B Ttabnuue Bblle yka3aHbl TUMbl KIIEMMHbBIX COEOMHEHWI, PEKOMEHOOBAHHbIX OJ1S MOAKMOYEHUS
CUMOBbIX KOHTAKTOB M KOHTAKTOB MOANSA 3awmuTbl komnpeccopa. Tunbl “A” n “B” pomkHbl
cooTBeTcTBOBaThL pasmepam 1/4" nnmn 6.3 mm. “C” n “D” gomkHbl nogbupatecs ana BuHToB Ne10
unu guameTtpa 5 mm, cooTBeTCTBEHHO. CeveHus kabena OomkHbI NoabupaTtbcs B COOTBETCTBMM CO
crangaptamm DIN ISO 0100, IEC 364 unu HaumoHanbHbIMK CTaHgapTaMu.

UcnbiTaHna komnpeccopa u cucTembl
23 dPyHKUMOHaNbLHaA NpoBepKa Komrnpeccopa

MockonbKy paccmaTpvBaeMble 34eCh CnvpasibHble KOMMPECCopPbl HE MMEHT BCTPOEHHOIO
BCaCbIBaIOLLLErO KranaHa uim AMHaMU4YeCcKoro HarHeTaTenbHOro KrnanaHa, kKotopble MOryT GbiTb
noBpeXaeHbl, HET HE06XOAMMOCTH B NPOBEAEHNN PYHKLMOHAIbHbIX TECTOB NPY 3aKpbITOM
BcacbiBatoeM BeHTUne. OgHaKo, HMKecneayoLme UCnbiTaHWs AOMKHbI ObiTb NPOBeAeHb! AN
npoBepkn paboTOCNoCOBHOCTU KNMparbHbIX KOMMPECCOPOB.

1. npOBepI/ITb COOTBETCTBME NUTAlOLLEro HanpaXeHu4.

2. [MpoBepuTb aneKkTpruyeckme CoeaMHEHNs aneKkTpoaBuraTens KOMnpeccopa n 3aMbIKkaHNe Ha 3eMI0
npu cpabaTtbiBaHUN BHYTPEHHEN 3awwmnTbl komnpeccopoB ZR 18 K4 ... ZR 81 KC npu 3amblkaHum Ha
3eMITi0 BHYTpM komnpeccopa. Ecnu cpaboTtana 3awmta, HEOOX0AMMO JaTb KOMMPECCOPY HEKOTOPOE
BpEMS OXNaanTbCA ANnst OTKIMYeHUs BNOKMPOBKMY.

3. MpoBepuTb paboTy BHELLHUX U BHYTPEHHUX BEHTUIATOPOB.

4. Nogkni4nTb MAaHOMETPbI Ha BCcacbiBaHW 1 HarHeTaHue komnpeccopa. Ecnu gasnexHve
BCaCbIBaHMS HUXKE ONpeaeneHHoro 3Ha4yeHus, 3HaunT cuctema Hego3anpasneHa Unm HenpaeuIibHO
nogoopaHbl KOMMOHEHTbI CUCTEMBI UMK 3abNOKMPOBaHbI TPYOONPOBOAbLI.

5.a) OpgHodha3Hble KoMnpeccopbl

Ecnu paBneHne BcacbiBaHUS HE NafdaeT, a AaBliEHNE HarHeETaHWUs He YBENNYMBAETCS, 3HAUUT BbILLESN
13 cTpos NMBO peBEPCUBHBIN KnanaH (ecrnv TakoBow MMeeTcst), NMnbo komnpeccop. [ns npoBepku
paboToCnoCOBHOCTN PEBEPCUMBHONO KranaHa nofb3ynTechb 0ObIYHLIMU TECTAMM.
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b) TpexcasHblie komnpeccopbl

Ecnn naBrieHne BcacCbliBaHUA He NafaeT, a gaBrfieHne HarHeTaHna He yBernmn4nBaeTCs, H606X0,EI,I/IMO
OTKINOYNTb NUTAaHUEe, NOMEHATb nodble ase (*)a3bl nuTawwero kabens n cHoBa NnoAKIM4YNTb
KOMMpeccop. Ecnun nasrieHne no npexHemy He JoCTuraeT HopMalribHOro ypoBHsA, 3Ha4YUT BbllLeN U3
CTposi MO0 peBEPCUBHBIN KNamnaH (ecrnv TakoBon umeeTcst), Nnbo Komnpeccop. [Ans npoBepku
paboToCnocobHOCTN PEBEPCUBHOIO KinanaHa nosib3ynTechb 0ObI4HBIMU TECTAMM, OTKITHOYMB
KoMnpeccop.

6. Ecnu peBepcuBHbIN KranaH (ecrnv TakoBoW MMeeTcsl) B Nnopsiake, HE0GXOAMMO CPaBHUTL
XapaKTepPUCTMKM KOMMpeccopa ¢ ouumarnbHbIMU Ony6nMkoBaHHbIMK AaHHbIMA. OTKNOHeHWe
XapaKTepUCTMK KOMMpeccopa oT HoMUHana Ha +15% cBMaeTenbCTBYET O HEUCTPABHOCTYU
KomMpeccopa.

24 YpeamepHbIn 3anvB

Cnep,yrou.u/le TecTbl Heob6Xx0oUMO npoBOoAnUTb AndA CUCTEM, KOHd’)MpraLl,I/Iﬂ M 3anpaBKa KOTOpPbIX
OTpaxeHbl Ha pMC.16, onpegendaeTca HeobxoaMMOCTb YCTaHOBKM OTOENNTENA XUOKOCTU.

25 MocTosiHHbLIN 3anuB

[ononHUTENbHBIN TECT B Clydae NOCTOSHHOIO 3anvBa HeobxoAnMo NPOBOAUTE Ha UCMbITaTENbHOW
yCTaHOBKE CO CTabunbHbIMM YCOBUSIMU (B JAHHOM Crly4ae C HU3KOW Harpy3skow). Tepmonapsbl
HeobOX0AMMO pa3MeCcTUTb Ha NNHMSAX BCACbiBAHMS U HarHeTaHus (NpubnuanTensHO Ha
paccTtosHun150 MM OT Koprnyca KoMnpeccopa) U nsonuposaTb. [nsg co3gaHns ycrioBuin 3anvea
HeobxooMMo nepesanpaBuTb cuctemy Ha 15%. Cuctema gomkHa paboTtaTb npu Temnepartype
BHYTpu nomMelleHuns 20°C n temnepatype -18°C unum Hnxe cHapyxu. [lomkHa npon3BoauTbes
perucTpaums AaHHbIX N0 OABIEHMIO BCacbiBaHWUst U HarHeTaHns. Heobxoanmo npoBecTu UCMblTaHUst
NpU OTKIMOYEHHON CCTEME OTTalKN M ONPbICKUBaTb BHELUHWI OMOK A4S AOCTUXEHNUS Temneparypbl
BcacbiBaHus -30°C nnu Huxe. TemnepaTtypa kapTepa Komnpeccopa AOMKHa 0CTaBaTbCS BblLLE
TemnepaTypbl BCacbiBaHWsl, Kaka NokazaHO Ha pUc.2 UM HeobXxoaMMO N3MEHUTb KOHCTPYKLMIO
CUCTEMbI ONS CHKEHWSA pucka 3anvea. Ecnm ncnonb3yeTca oTaenuTenb XUOKoCcTH, pasMmep
OTBEpPCTUS AN BO3BpaTa macna AormkeH ObiTb He MeHee 1,4 MMm.

26 MoBTOpAOWMICA 3anNUB

WcnblTaHne Ha NOBTOPSAOLLMIACS 3aNMB NPU CTOSIHKE CUCTEMbI MPOBOAAT NPY YCNOBUSX, ONUCaHHbIX
Hwxe B pa3gene «lMonesble ncnbiTaHnsA». st STOro Hy)XeH CTaHAapTHbIA KOMNPECCop CO
crneynanbHoOW TPYGKoM Ans N3MepeHns ypoBHS XUAKOCTU. Cuctema AoMmKHa UMETb CrneayoLLyto
KOHbUrypaumio: BHyTpeHHUI 6ok Bbille Hapy>XHOro Ha 1 M. 1 pacctosiHue mexay 6nokamm 7 M. 6e3
nosyuuek. [Npy NpoBeaeHWUN 3TOrO UCNbITaHUSA HEO6X0AMMO nepesanpaBuTb cuctemy Ha 15% ans
UMUTaLMKM 3anpaBkn «Ha MecTHOCTW». [laHHble No paboTe cUCTEMbl B pEXMME OXNaXKaeHUs
BO3bMUTE U3 Tabnuupl B pasgene «llonesble ucnbiTaHnay. Heobxoanmo 3anucbiBaTb BbICOTY
XKMAKOCTU B KOMMPECcope Npu KaxaoM nycke, cpabaTtbiBaHWM 3aLUMTbl UK OPYTUX OTKITIOYEHUSAX
KOMMpeccopa B TEYEHMN ITOrO UCMblTaHUA. PesynbTaTthbl ncnbiTaHMa Heo6xoanmo coobLwnTs B
MHxeHepHyto Cniyxby Copeland, 4Tobbl onpeennTb HY>XeH U HET OTAENUTENb XUOKOCTH.

MoneBble UCNbITaHUA:

Okpyxatowasn Temnepatypa (°C): 29 35 40
Bpems paboTbl cuctembl (MUH.): 7 14 54
Bpemsi cTosiHKM cucTembl (MUH.): 13 8 6
KonnyecTtBo BKITHOYEHUN: 5 5 4

[lna npegoTBpalleHns NOIOMOK TpexdasHbIX KOMMPECCOPOB MPU Mycke B «3a5IMTOM» COCTOSIHUM W3-
3a MUrpaumMm xnagareHTa B KOpnyc KoMnpeccopa Bo BpeMsi CTOSIHKU, Heo6XoaMMO yCTaHaBNMBaTh
OTAENUTENNb XUOKOCTU HXKe KoMMpeccopa AN CBo6oOHOro ApeHaa XUOKOCTU U3 KoMMpeccopa.
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CwmoTtpuTe puc.2. Ecnn nogobHasi KoHUrypaumsi cMctembl HEBO3MOXHA, Heobxoaum oborpeBaTerb
KapTepa.

27 BbICOKOBOMNbTHBLIE UCMNbITAHUSA

Copeland noaeepraeT BbICOKOBOSbTHBIM UCMbITAHUAM BCE KOMMPECCOopbl, CXOAsLLME C KOHBENepa.
370 Npon3BoanTCs B cOOTBETCTBUM ¢ TpeboBaHuamu ctaHgapTa VDE 0530 yacTb 1.

B cBs13u C TeM, YTO BbICOKOBOSIbTHBIE UCTIBITAHWS BEAYT K MPEXAEBPEMEHHOMY CTapaHuio U30nsuun,
Copeland He pekomeHayeT NpoBOANUTL MX eLle pa3 Ha MecTe. ATO UMEET CMbICH NPY CO30aHNN
HOBbIX YCTAHOBOK. ECrin HE06X0AMMOCTb B TakUX UCMbITAHMSX BCE e CyLLEeCTBYET, OTCOEAMHUTE BCE
3MEKTPOHHbIE NPMOOPLI (MOAYNM 3aLNTbI, PETYNSATOPbI CKOPOCTY BpalleHus 1 T.4.) nepeg
nposegeHneM ucnblTaHn. Mexay kaxgon dason 1 Kopnycom KoMnpeccopa nogaeTcs HanpskeHve
1000 BonbT nntoc ABOVHOE HOMUHAaNbHOE HanpsbkeHne Ha 1-4 cek. MakcumanbHbIA TOK YTEYKN
coctaBnsieT 10 MA. oBTOpPHbIE NCMBITAHNA AOMKHBI MPOBOANTLCS NP Bonee HN3KUX 3HAYEHUAX

2 MMm. 1

——

P

B paboTe

ANW.5.02.00

Puc10.: BubponornouatoLive onopel

HanpshkeHus.
BHumaHue: He npoBoauTe BbICOKOBOSbTHBLIE UCMLITAHUS UMW TECTBI Ha NPo6oit M3oNsaunUK, ecnm
KOMMpPEeCCop HaxoauTcs rof BakyyMoM. QnekTpoAaBuratesnb CnnpanbHOro komnpeccopa
pacrionaraeTcsi BHU3y Koprnyca, a cnuparnbHbiil 610k BBepxy. Takum 06pa3om ero anekTpoasuratersib
MOXET ObITb GOsbLUE MOTPYXEH B XIagareHT, YeM Y MOPLUHEBOIO repMETUYHOIO KOMMpeccopa, npu
Hanuymm XMOKoCTK B KOpryce Komnpeccopa. B 3ToM oTHoLeHUN cnnpanbHbii komnpeccop 6onee
MOXOX Ha MONyrepMeTUYHBIN, Y KOTOPOro 3MeKTPoABUraTerlb PACMONOKEH FOPU3OHTANBHO U
4YaCTUYHO NOrPYXeH B Macro v xnagareHT. MNpu npoBeaeHUN BbICOKOBOSIbTHBIX UCMbITAHWIA
cnupanbHOro KoMnpeccopa Toku yTedku 6yayT 6onbLie MMEHHO U3-3a BO3MOXHOIO HanMuust XXMaKoro
XnajareHTa B KapTepe, NOCKOMNbKY OH MMEET Fy4LLYH 3MEKTPUYECKYI0 MPOBOAUMOCTb, YEM Mapbl
xnagareHTa unu macno. OgHako, 3T0 OTHOCKTCS K NIOBOMY KOMMpeccopy, ABUraTernb KOTOPOro
NOrpy>XeH B xnagareHT. ToKM yTeUkn He AOMmKHbI NpeBbILaTh 6e30MacHoro ypoBHs. [ns yMeHbLIeHNs
TOKOB yTEYKM Heob6XxoamMMo gaTb cucTemMe nopaboTaTb KOPOTKOE BpeMs Ans nepepacnpeaeneHns
XnajareHTa U 3aTeM CHOBa MPOBECTU BbICOKOBOJSIbTHbLIE UCMbITAHUS.

28 YcTaHoBKa

C KaxkgbIM KOMMPECCOPOM MOCTAaBMSATCS B KOMMEKTE YeThipe BUOpONornoLLaLme npoknaakm
(cm.purc.10). OHK NornoLLarT NYCKOBOM MOMEHT, YMEHbLUAIOT LYM U Nepeaady BMbpauum Ha pamy
KomMmnpeccopa npu paboTe. MeTtannuyeckas BTyrnka BHyTpY CRyXWUT Ans dmkcaumm
BMOponornoLwiatLlen Npoknagkn. 9Ta BTyNKa He NpegHasHavyeHa ansi «pasrpy3km» onopbl 1
ype3MepHas 3aTsKka MoXeT noBpeauTb ee. Ee BHYyTpeHHMI gunameTtp npmubnuantensHo 8.5 mm. Nog
6onTt M8. MomeHT 3atskkm 13 = 1 Hm. Ewle pa3 obpallaem BHMMaHUEeHa TO, YTO BTYJIKY HEMb3s
nedopmunpoBaTb. Heobxoanmo obecneunTb 3a3aop NpUbNN3NTENbHO 2 MM. MexXay rosioBkorn bonrta
n BnbponornoLlatoLen npoknagkon. (cm. puc.10)

29 O6cnyxnBaHue
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CnupanbHble KOMNpeccopbl UMET OMeAHEeHHbIe NaTpyOKu Ha BcacbiBaHNW U HarHeTaHnn. 3tn
naTpybkun 6onee HagexHbl, Y4eM MeaHble naTpybkun, ncnonb3yemble Ha Apyrux komnpeccopax. 13-3a
pasnuyHbIX TEMMOBbLIX CBONCTB CTann 1 Meau, Hy>XHO ByaeT nameHnTb 0BbIYHYO Npoueaypy Nanku.
CwmoTtpuTte puc.11 v cnegyowme ganee pasgensl. [10CKOnbKy B HarHeTaTensHOM naTpyoke
yCcTaHOBMNeH obpaTHbIf KnanaH, ero Henb3s neperpesaTtb Npy Narke.

30 CoBeTbl O MOHTaXy
3 2 1 * [Mpouecc narkn OMegHEHHbIX CTanbHbIX NaTPyOKOB
— S cnnpanbHbIX KOMMPECCOPOB TaKOW e, KaK nanka

_ MeOHbIX naTpybkoB.

PekomeHayemMble MmaTepuansl 4fs naku: nobble
cepebpocoaepxalume npunou (MuH.5% cepebpa).

— OgpHako, gonyctumo n 0%.

* [MpoBepbTE YNCTOTY cCoeaMHAEMbIX NaTPyOKOB.

281400 * MicnonbayinTe cneumansHyo ABOWHYIO KOHCTPYKLUMIO
ropenku ansi paBHOMepHOro Harpesa obnactu 1.
puc. 11: Naiika BcacbiBatowero natpybka | * Harpes Ao HeoGxoanmon Temnepatypbl obnacts 1,
nepeasuHbTE Mrams Ha obnacTb 2.

» HarpeB obnactb 2 oo Heobxoanmown TemnepaTypsl,
nepegsurante gakern BBEPX-BHN3 U BOKPYT TpyObl Anst obecneyeHnst paBHOMEPHOIro Harpesa.
Mpunon pobaenanTe Npu NnepemeLLeHn dakena BOKpyr LWBa, YToObl OH paBHOMEPHO pacTeKarics.
* [Mocne aTOro HaunHamTe rpeTb obnacTe 3, 4TOOLI NPUMNON Ny4Lle 3anofHWU NyCTOThl WBa. Bpemsi
Ha HarpeB obnacti 3 — MMHUMAarbHOE.

* [eperpeB MOXeT Oka3aTb BpeHOE BO3OENCTBNE HA KOHEYHbIN pe3ynbTarT.
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31 O6cnyxuBaHue B NoneBbiX YCNOBUAX
Pacnawka:

« MeaneHHo 1 0AHOPOAHO HarpeBaiTe obnact 2 1 3 noka NpUMoi He pasMArdUTCs U TPYBY MOXHO
GyneT BblHYTb M3 UTUHTa.

Manka:

* [pouecc nanku oMegHeHHbIX CTanbHbIX NAaTPyOKOB cCnMpanbHbIX KOMNPECCOPOB TaKoW Xe, Kak
nanka meaHbIX naTpyoKoB.

PekomeHgyemble MmaTepuansl Ans naviku: nobble cepebpocogepxawime npunoun (MMH.5% cepebpa).
OTn natpybkn Gonee HageXxHbl, YeM MeHble NaTpyoKKn, NCNOoNb3yemble Ha APYrMX KOMMpeccopax.
M3-3a pasnuyHbIX TEMMOBbLIX CBOWCTB CTanun U Meau, HyXXHO ByaeT nsameHnTb 0BbIYHY0 npoueaypy
navikn. Cmotpute puc.11 n cnegyowme aanee pasgensl. [Nockonbky B HarHeTaTensHOM naTpybke
yCTaHOBMNeH 0bpaTHbIV KnanaH, ero Henb3sa neperpesaTb NPy Nawvke.

32 3anopHble BEHTUNMU U aganTepbl.

CnuparnbHble KOMNpeccopbl NOCTaBNATCA ¢ naTtpybkamm «nof nanky» (ZR 18 K4 ... ZR 81 KC) nnu
wryuepamu nog BeHTunm Rotalock (ZR 48 K*...ZR 81 K*).

BeHTtunu Rotalock moryT yctaHaBnmBaTbCsl HA KOMNPECCOPbI C NaTpyOKaMy «No4 Nanky» npu
nomowm agantepos “C”. BeHtunu Rotalock yctaHaBnvBaloTca Ha BcacbiBaHWE U HarHeTaHne
Komnpeccopa (cm. puc.12 n kaTanor 3anacHblx Yacten ans komnpeccopos ZR).

ApanTtepbl “A” n “B” ucnonb3ytoTca ans nepexoqa ¢ pe3bbbl Rotalock Ha natpybok «nog nanky» (cm.
puc.12 v kaTanor 3anacHbix YacTen ansi komnpeccopos ZR).

1 @

(1) — coeqn.pene gaeneHus
(2) - coeg.maHomeTpa

i

1
Fy
L

Z.8.10.00 Z.8.09.00

Z.8.11.00

puc. 12: 3anopHble BEHTUNM U aganTepsl
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33 TemnepaTtypa Kopnyca

B pegkmx crniyyasx npu BbIXOA4E M3 CTPOS BEHTUNATOPOB KOHAEHcCaTopa Unn UcnapuTens, Nnpu yteuke
XanagareHta v onpegeneHHoOn HacTporike TEPMO-PacCLLUMPUTENBHOIO BEHTUMS, BEPXHSAS YacTb
Kopnyca KoMnpeccopa 1 HarHeTaTerbHbIN NaTpybok MOXET KpaTKOBPEMEHHO, HO MOCTOSIHHO
HarpeBaTbCs 4O TemnepaTtypsbl cBbiwe 177°C, npy cpabaTbiBaHUM BHYTPEHHEN 3aLUNTbI
KomMmnpeccopa. CnegyeTt UCKIMHOYMTb KOHTAKT NPOBOAOB U APYrnX OOBHEKTOB C KOPMYCOM KoMMpeccopa
BO M36eXaHUn NX NOBPEXAEHUS.

34 Mpoueaypa 3anpaBKu CUCTEMbI

BeicTpas 3anpaBka CO CTOPOHbI BCaCbIBaHWS CNvparibHbIX KOMIPECCOPOB, MOXET NPUBECTU K
BpEMEHHOM 3agepxke nycka. MNpuunHa aToro cnegytowas: paboyne NnoBepxHOCTM cnvpanen MoryT
CUNbHO NPWXXMMaTbCS APYT K ApYrY, T.K. GbICTpOe NoBbILEHWE OAaBNEHUS CO CTOPOHbI BCackiBaHUS
©e3 NpoTMBOAENCTBUSA CO CTOPOHbI HAarHeTaHWUsi NPUBOAUT K OCEBOMY CLIEMMEHMIO CMpanen.
CnepoBaTtenbHO, 4O NOMHOMO BblpaBHMBaHMSA AaBEHNst cnupany OY4yT CUITbHO CXXaTbl MEXAY
cobon, 4yTo ByaeT NPOTMBOAENCTBOBATL BpaLleHuio. Takas npobnema ycrneLwHo pelaeTcs ¢
NMOMOLLIbIO OHOBPEMEHHOW 3anpaBku CO CTOPOHbI BCaCbIBaHNS U HAarHETaHWUS CO CKOPOCTLIO, HE
BbI3bIBaOLLEN JOMOSTHUTENBHYO OCEBYIO HArpy3Ky Ha cnvpanu. MakcumanbHasi CKOpoCTb 3anpaBku
onpegenseTcs onbiTHbIM NyTEM.

35 [leMOHTaX cuctemsbl

Ecnun 3anpaBneHHbli xnagareHT ygansietcsl M3 CrnvparnbHOro KoOMnpeccopa TOMbKO CO CTOPOHBI
HarHeTaHusl, CnMpanu MOryT WHOr4A CXUMaTbCs, He MO03BONAs [OaBfieHUlo B KOMMpeccope
BblpaBHMBATbLCS.

3OTO MOXEeT NPMBECTM K TOMY, YTO CTOPOHAa BCacblBaHMS B KOMMpeccop GyaeT HaxoamTbes nof
noBbILLeHHbIM AaBneHveM. Ecnv B aTom cnyyae npon3BoauTb Naiky Ha CTOPOHE BCacbhiBaHWS,
CMecb XrnagareHTa U Macna MoXeT B30pBaTbCs NMPU KOHTaKTe ¢ NrameHeM ropenku. [ns
npeaoTBpaLLeHnsl 3TOro neped AEMOHTaXXOM HaZlo NPOBEPUTb C MOMOLLIbIO MaHOMETPOB [aBrieHne
Ha CTOpOHe BcacbiBaHWSl U HarHeTaHus. B crnyyae Heo6xoQMMoCTV NpoBeAEHUs] peMOHTa arperara,
Heo6xoaMMO BbINYCTUTb XadareHT Kak CO CTOPOHbI BCAacbIBaHWSA, TaK U HarHeTaHus. Ons Takmx
CryYaeB NpeaoCTaBssOTCS M MpUiaratloTcs Bce He0OX0AMMbIE MHCTPYKLNN. .

36 LWym v BUGpaumsa BcacbiBawLwero Tpyoonposoaa

. CornacoBaHHble cnvparnbHble KOMMPEeccopbl
: XapakTepU3ylTcA HU3KUM YPOBHEM LUyma U
: BMGpaumn. OgHako, XapaKTepuUCTUKX Lyma K
w BMOpauMin 'y cnuparnbHbIX  KOMMNPECCOPOB
T
I
T

MOrYyT  OTNMYaTbCA  OT  LWYMOBbIX WU
BMOPALMOHHBIX XapaKTepUCTUK aHanorMyHbIX
s oy MOPLUHEBLIX KOMMPECCOPOB, a B peakux
: cryyasix, B cucTemax ans
= KOHAMLMOHMPOBaHMWS BO34yXa, MOXeET
I
|
I

SL

NMPOVCXOANTb KPaTKOBPEMEHHOE MOBbILLIEHWE
YPOBHS LWyMa.

I

I maBHasgs ocobeHHOCTb  3akf4vyaeTcad B

I -
T T cnep,yrou.l,eM: CI'IVIpaJ'IbeII/I Komnpeccop

I

I

I

obnagaeT HM3KMM  YPOBHEM  LUyMa, HO
NocneaHUn NPOM3BOAUTCS Ha ABYX GRM3KMX
APYT APYTY YPOBHSIX 4acTOT, OHa U3 KOTOPbIX
puc.14: KoHCTpyKumA BCackiBatoLero NPaKTUYEeCKN MOMHOCTBLIO racuTcsl Graroaaps
Tpy6onpososa BHYTPEHHEl  KOHCTPYKLMM  KOMMpeccopa.

[aHHble 4yacToThl, NPUCYTCTBYWLWMNE BO BCEX TUNAX KOMMpPEeCCOpPOB, MOryT Bbl3blBaTb HebonbLune
nynbcaunn, KOTopble onpenenAarnTca Kak LWyM Ha NIMHUN BCacblBaHUN. OHM cTaHOBATCA CNbILLNMbIMM
npun onpegernieHHbIX YCnoBudaxX B MOMeELEeHUNn. YMeHbLUeHe Takux I'IyJ'IbCGLI,VIVI MOXHO [06uTbhCS
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ocnabneHvem no6oM M3 COCTaBNAOLWMX YACTOT. TO MErko BbINOMHWUTL, €CAM UCNOMb3oBaTk OANH
OBLUMIA KOHCTPYKTUBHBIN NMPUHLMI, OMUCaHHbLIN HUXE.

CnepytoLlee oTnMYMe cornacoBaHHOroO CnvpanbHOro KoMrpeccopa 3akno4aeTcsi B TOM, YTO B
onpeaeneHHOM pexume HopMarbHbIA CTapT Komnpeccopa (MyCKOBOM MOMEHT) MOXeT nepefaBaTbCs
Kak «ygap» no Bceln AnvHe BcacbkiBatollero Tpybonposoaa. Takoe ABneHue, Kak v npeacraBneHHoe
BblLLIE, TAKKE ABMAETCA pe3ynbTaToM OTCYTCTBUSI BHYTPEHHeN noasecku. lNpobnema peluaetcs
YCTaHOBKOW CTaHAapPTHOMN U30MALUKN MO TEXHOMOMMN, K ONMUCaHUI0 KOTOPOW Mbl NEPenaem H1Xe.

PekomeHgyemasi koHdpurypaums (pmuc.13):

. KoHdurypauus Tpybonposoaa: HebonbLuas netns
. CepBUCHBIN BEHTUIb: “yrNoBOK” , KPENUTCA Ha arperate/cTeHe
. Facutenb nynbcauuii Ha NUHWK BCcacbiBaHUs: He TpebyeTcs

AnbTepHaTMBHas KOHUrypaums

KoHdurypaums tTpybonposoga: HebonbLias netns
. CepBUCHbIN BEHTUMb: “NPOXOAHON”, YCTAaHOBMNEHHbIN Ha arperaTe/cTeHe
. lacutenb nynbcauuii Ha IMHWKW BCacbiBaHWUS: MOXeT noTpeboBaTbes

37 Xapaktepuctuku R 407C

lgp 4
t=const.
LPv2
)
:
t=const, E Glide /
| !
' !
4

T /!

i /

LY T —— e e b

toz  tyq Pvi
KZG.G.-UEQ,:?_
h

puc. 14: Temn.ckonbxeHue
te1 TOuKa pochl } koHA.Mpu tex Temn.nocne TPB
te2 TOYKa KWUNEeHus } pv2 = MOCT. tem CpepnHas TeMn.koHAeHcaumm
toz TOYKa pPOCh } KMneHve npm tom CpeaHas Temn.kuneHns
to1 TOYKa KMMEHUst } pv2 = MOCT. Pw2 [aBneHve koHOeHCcaLmK
pv1 JaBrieHne KuneHuns tv1 Temn.Bcac.rasa npm pv1=noCT.

Komnpeccopsl, npegHa3HaveHHble Ansa paboTbl ¢ 030HO6e30nacHLIMK XnagareHTamm 3anpasneHbl
CMHTETUYECKUM Macrom 1 MapKUpylTcs COOTBETCTBYIOLMM obpa3omM. OHu Takke MoryT paboTath u
¢ R22. B mapkupoBke komnpeccopa gobasnsietcsi oykea “E”, Hanpumep ZR 61 KC n ZR 61 KCE. B
OTNNYUK OT a3e0TPOINHbIX CMecein, 3eoTponHble (Hanpumep R407) xapakTepmsyoTcs OTHOCUTENBLHO
fonbwnm TeMnepaTypHbIM ckornbxeHnem. CrnegoBaTtenbHO, HE06X0AMMO YYeCTb BIIMAHME 3TOr0
hakTopa Ha KOHCTPYKLMIO CUCTEMbBI, €€ MOHTaX 1 0b6cnyxnsaHue. CocTaB XMAKOCTU M napa
3e0TponHON cmecu pasnuyeH. CnegoBaTternbHO, 3anpaBky HE0OX0AUMO NPOU3BOANTL TOMBKO XXWUAKON
dason. Obpallante BHUMAHUE Ha MHCTPYKUMM Npon3BoauTenen xnagareHta. lMpn BO3HNKHOBEHUN
yTEYKM NPOUCXOANT N3MEHEHNe CocTaBa CMecH, ocTarLlelncs B cucteme. bonbluas yteuka moxet
MPUBECTU K CHKEHUIO Neperpesa Ha pacluMpuTENibHOM BEHTUIE U K MONaAaHuIo XUAKOCTU B
KoMnpeccop.
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Jpyrum xapakTepHbIM NPU3HaKOM 3Ha4YMTENbHOIO M3MEHEHUS COCTaBa CMECU MOXET ObITb
BHE3arnHoe pe3Koe OTKPbITUEe-3aKpbITUE PaCLLUMPUTENBHOIO BeHTUNS. McnbiTaHus, nposoansLUneCs
npoussognTensamm R 407C, nokasblBatoT, YTO BOCCTAHOBMEHNE HOPMASbHbIX XapakTepucTuk
CUCTEMbl BO3MOXHO TOMNbKO NyTeM 3aMeHbl BCero xnagareHta. Pabota ¢ 3e0TpOnHbIMM CMeCaMU
TpebyeT NOHMMaHWS MexaHn3Ma TemrnepaTypHOro ckonbxeHus (puc.14).

KuneHne npuv NoCTOSHHOM AaBfieHNM CONPOBOXAAETCS NOBbLILLEHWEM TeMnepaTypbl XragareHta ot
tex 00 ty2 , @ KOHAEHCALUMA CONPOBOXAAETCA NMOHMKEHMEM TeMnepaTypsbl C to1 A0 too. Takum

06pa3oM, TEPMUHBI «TemnepaTypa KUMNeHUs» U «TeMmnepaTypa KoHOEHCaUUy» OOMKHbl OblTb
nepecMoTpeHbl. bonbluoe TeMnepaTypHoOe CKOMNbXeHUe SBNAETCA NPUYMHON B0MbLLION pasHULbI
Temnepatyp B TennoobMeHHnkax. Heobxoaumo Takke NosICHUTL 3HAYEeHUsI TEPMUHOB «NEPETPEB» U
«nepeoxnaxaeHuey. 3T TepMuHbl Such new definitions are also necessary in order to ensure accu-
rate comparisons of performance against other azeotropic or near azeotropic refrigerants.
Temnepatypa kuneHus onpeaenseTca kak cpeaHsas Temnepatypa (tom) Mexay TeMnepartypomn TOUKM

pochl (tg2) NPY NOCTOAHHOM [A@BMNEHUN BCackbiBaHUS (Py4) U TeMnepaTypoi C KOTOPOW XnagareHT
nocTtynaet B ucnaputerns (tgy). TemMnepartypa koHOeHcauun onpeaensaeTcs Kak cpeaHas
Temnepatypa (tom) Mexay TemnepaTtypoii ToUkM pochl (1) NPy NOCTOAHHOM OaBMEHUN HarHeTaHus
(py2) n TemnepaTypo Ha4Yana KuneHua xnagareHTa (tz2).

MNeperpeB BcacbiBaeMOro rasa BblUMCSETCS Kak Pa3HOCTb Mexy TemrnepaTypov rasa Ha Bxoae B
komnpeccop (t,4) ¥ TemnepaTtypomn To4kM pock! (tn2) XnagareHTa Npu AaBreHnn BcacbiBaHns (Py1).

Heobxoanmo NOMHUTL 3TU onpedeneHns Npu pacyeTe N HAaCTPONKE PaCLLUMPUTENBLHOrO BEHTUNS.
MepeoxnaxaeHue BbIMUCIIAETCS Kak pasHuLa Mexay TeMnepaTypon XUakocTn U TemnepaTypom
Havana KuneHus xnagareHta (tzo) npu AaBneHun HarHeTaHus (py,2).

PaccmoTpeHHble Bhile onpegeneHns n TepMmMHbl OCHOBaHbI Ha ykasaHusax «Air- Conditioning and
Refrigeration Institute» (ARI), kak yactn nx nporpammbl «Alternative Refrigerants Evaluation Pro-
gram» (AREP). 3Tu TepMuHbl MCNONb30BaHbI 45151 CPAaBHEHMS XapaKTEPUCTMK HOBbIX cmecer ¢ R 22.
MpOEKTUPOBLLNKM 1 NPON3BOAUTENMN CUCTEM OXIAXAEHMS NONb3YOTCA AAaHHBIMM MO TOYKE POCHI, Kak
onpegeneHo B ctaHaapte EN 12900. MNpu paboTte ¢ nporpammont nogdopa Copeland Selection
Software version 4 v Bblle, AnS NonNb3oBaTenen AOCTYNHbI AaHHbIE KakK No cpefHen Touke, TakK U no
TOYKE POChI.

Mpu paboTe ¢ xnagareHToM ¢ TeMNepaTypHbIM ckonbxeHnem (R 407) HeobxoaMMo BHUMATENBHO
OTHOCUTBLCH K HacTponkam pene aasnexus. Kpome Toro, npu Bbibope TennooOMeHHUKa HeOOXo0AMMO
yuuTbiBaTh BrMsiHWE addpekTa nageHns AaBrneHnst Ha BENNYUHY CKomnbxXeHus. [NageHve gaBneHuns
CYLLLECTBEHHO yBenu4ymBaeT adekT ckonbxeHusa B cucteme. OTkas yuntbiBaTb 3TOT pakTop npu
pacyeTe aHepreTnyeckoro 6anaHca cuctembl MOXET MPUBECTU K BbIOOPY nepepasmepeHHbIX
TEeNnoOOMEHHWNKOB M APYrMX KOMMOHEHTOB CUCTEMbI. BhileykasaHHble adhpekTbl okasbiBaloT
0COBEHHO cumbHOE BNMsiHMe nNpu paboTte cuctembl BOM3M rpaHnL, 4ONYyCTMMOro AManasoHa.
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38 Pabouune aManasoHbl

-
a

75

10
Lo Rt i i Bl

N
i
i

tc (°C)
tc ('C)
& 8 & g & I3 &

b T g

w
S

‘
25 g
s 10 (C)

tc (C)

10 K neperpeB Ha BcacblBaHU1

25 °C temn.rasa Ha BcacblBaHUn

puc.15: Paboune grnanasoHsbl

39 Pa6ouas gnarpamma
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Mepen nyckom cucTembl KOHAVLMOHUPOBAHUS BO3AYyXa U TEMOBOIO HAacoca Npu BbiGpaHHbIX
YCMNOBUSAX CBEPLTECH C AMarpaMMon Ans onpeneneHns HeobXxoanuMocTH YCTaHOBKM
[OMOMNHMUTENbHOro 060pya0BaHMA UMK ONs NPOBEAEHUS OONOMHUTENbHBIX TECTOB.

AlC H/P

v v

TXV ? | TXV?  — TXV ? T >

< 2.7 kg (ZR 18K4) 1
)Q4,5 kg (ZR 22K3...ZR81KC)
— 0
TXV 2 Y —> see 26 |
0 < 2.7 kg (ZR 18K4) 1

)Q 45kg (ZR 22K3...ZR81K(;

0

3| see24-26 |

BHellHWI 6rok

BHyTpeHHMI 6ok

A/C KOHONLMOHMPOBaHNE

H/P TennoBon Hacoc

1 ha

0 HeT

TXV  TPB 6e3 BHelLHero BolpaBHUBaHMS Takke MOryT MCNONb30BaTLCS
KanunnsipHble TpyoKn, A103bl ¢ PUKCUPOBaAHHBLIM ceveHrem unu TPB ¢
BHELUHUM BblpaBHUBaHMEM.

puc. 16: Paboyas guarpamma

Ecnu y Bac octanucb Bonpochbl, N03BOHUTE B NpeactaButenbcTBo Copeland.
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