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MAPANNENBbHAA PABOTA KOMNPECCOPOB COPELAND SCROLL ™

1 BsBepeHue

MapannenbHoOn HasbiBaeTcA Takad paboTa KOMMPEeCCOpOB, KOrAa HECKOMNbKO KOMMPeCcCOopoB OOHOBPEMEHHO
paboTtaloT B COCTaBe OAHOW XONMOAWMBbHOM cUCTeMbl. [OnNsi  OOCTWXKEHUA  MakCMMarbHO  BO3MOXHON
NpOM3BOANTENBHOCTU N HaAEXHOCTU cucTeMbl TpebyeTcsa cneumanbHas KOHCTpyKTopckas npopaboTka. Tonbko
KBannnuUpoBaHHbLIA CNeunanncT, OTBETCTBEHHbIN 33 CUCTEMY, MOXET MpUHUMAaTb peLleHne O KoHdurypauum,
MaKCMMarnbHO OTBevalowen [AaHHbIM KOHKPETHbIM TpeboBaHusAM. MapannenoHas paboTta cnvpanbHbIX
KOMNpPeCccopoB UMeeT creayoLime npenmyLLecTsa:

=  3dhekTBHOE perynmpoBaHMe NPON3BOAUTENBLHOCTH
OTKNtoYeHre 0OHOro U3 napannenbHo paboTaloLwmx KOMNPECCOPOB — 3TO NPOCTON M 3hdeKTUBHbIA Cnocob
perynMpoBaHnsi Mpou3BoAMTENbHOCTU. YTOObI COOTBETCTBOBATb MOTPEGHOCTSM CUCTEMbI B XOmofe,
KOMMpeccopbl ByayT BKMOYATLCA UMM BbIKIOYATLCS NPU U3MEHEHUW TEMSIOBON Harpysku Wiv TemnepaTtypbi
okpyxatowlero Bosgyxa. OOHOBpPEMEHHOe WCMoSb30BaHME pPasfNMYHbIX KOMMPEccopoB obGecneynBaeT
GOnbLUYIO TMOKOCTb B OCTUXKEHUN HEOBGXOAMMON NPON3BOAUTENIBHOCTMY.

» PaboTa B pexume oXxugaHus

Ecnm ogmH wm3 KomnpeccopoB He MOXeT paboTatb MO Kakow-nMbo MpuuMHE, €ero  Harpyska
nepepacnpegensieTcss Ha OcTaBLUMecs komnpeccopbl. Ecnv ocTaHoBka Bbi3BaHa MOSIOMKOW KOMMpeccopa,
OoCTanbHble KOMMPECCOopPbI Takke MOryT OblTb MOBPEXAEHbI, N HY>KHO NPUHSATbL CPOYHbIE MEpPbI NO 3alLnTe BCEW
YCTaAHOBKM, B 4YACTHOCTMW, €CNn B pe3ynbTaTe aBapum o6pasyrTcs kucnota wu/unum rpsasb. YTobbl NpUHATb
pelleHne O CPOYHOCTM PEMOHTaA HeobXoauMO onpenenuTb NPUYMHY aBapum. OTO OCOBEHHO BaXHO, ecnv
yCTaHOBKa MMeeT TpybonpoBoabl YypaBHMBAHMS MO Macny W rasy unm ecnv yCcTaHOBKa He MMEET CUCTEMb
perynupoBaHusa ypoBHA Macna ¢ dunbTpamm Ha TpybonpoBoge BcacbiBaHusi U TpybonpoBode Bo3BpaTta
macna.

=  3ameHa KOMNpeccopoB
Ecnm no kakon-nMbo npuumHe KomMpeccop AOofkeH OblTb 3amMeHEH, TO HebomnbLIOoW Bec cnupanbHOro
KoMmMpeccopa MNo3BOMnsieT caenaTtb 3TO ropasfo ferye u gewesrne. 3TO 0COOEHHO akTyanbHO AN ManbixX
Moaenen.

*  HecKkonbko TemnepaTyp KAMeHus
Ecnu HeoGXxoaMMO KOHTPONMpOBaTh ABE TemnepaTypbl KuneHus unu 6onee, Kaxgomy McrapuTento JOSPKeH
COOTBETCTBOBATb CBOW MHAMBUAYyanbHbIA KOMMpPEccop, MpuyemM BCe KOMMpeccopbl paboTalT Ha obLwimi
KOHAEeHcaTop. DTO JacT 9KOHOMUIO 3MIEKTPOSHEPTMU MO CPaBHEHMWIO C arlbTePHATUBHON CUCTEMOM, KoTopas
paboTaeT npy caMOM HU3KOM AaBfEeHUW BCacbiBaHWSI.

CﬂMpaJ’Ibele KOMMpeccopbl HE MMEKT HU MaclidHOro Hacoca, HW pene aaBneHna mMmacna. MogwmnHukn co
cneunanbHbIM NMOKPbITUEM Teflon® COXpaHAT pa6OTOCI'IOCO6HOCTb Aaxe B KOpOoTKMe nepmoabl HeXBaTkKM mMacna.
OpHako npoaosKnTenbHaa pa60Ta 6e3 cmasku NPU BbICOKMX CTEMNEeHAX CXaThnAa MOXeT noBpeanTb NoALIUMHUKNA.
Yto6bl ObITb yBEPEHHbIM B HagéXHon 3almTte YCTAHOBKM HeobxooMMO cnedoBaTb MOMOXEHUSIM [aHHOro
pykoBoacCTBa.

2 PaCCMOTpeHMe napannefnbHOro npuMmeHeHusA

Ecnn komnpeccopbl paboTalT napannenbHo, TO ASIS PerynupoBaHus MPOU3BOAUTENBHOCTM HEOoOXO4MMOo
obecrneynTb BO3MOXHOCTb MX HE3aBMCUMOTO Mycka/ocTaHoBa. PaccMoOTpuM Tpy OCHOBHbIX BOMpoca:

= Boasspart macna
XonoaunbHble YCTAHOBKU C perynmpyemMon npou3BoaANTENbHOCTLIO AOMKHbI UMETb NPaBUIbHYO LUPKYNALNIO
Macna, OCODEHHO Mpu YacTMYHOM Harpyske. JTO O3HayaeT, YTO MaKCUManbHO BO3MOXHOE CHMXEHue
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Npon3BOOUTENBHOCTU OrpaHu4MBaeTCcs BO3BpaToM Macna. [na obecnevyeHus cmasku MNOALLMMNHUKOB
Heo6xooMMO nogaepXmBaTh OOIMKHBIN ypoBeHb Macna. M3bbiTok Macna mMoxeT NpuBecTn K HeadhPeKTUBHOM
paboTe 1 K NOBbILIEHHOMY BbIHOCY Macria B CUCTEMY.

=  HanpsxeHue Tpy6onpoBoaos
Ecnun komnpeccopbl ycTaHoBMEHbl 6rIM3Ko Apyr K Apyry, Heo6xoamMmo oGecneynTb TMBKOCTb COEANHUTESNbHBIX
TpybonpoBoaoB. Ecnu aToro He OymeT caenaHo, TOMYOK MpU Mycke KOMMpeccopa MOXEeT MpUBECTU K
M3NULHEMY HaMPSPKEHUIO B MECTax 3aKpersieHusl, YTo, B CBOK oYepeab, MOXKeT MPUBECTU K MOBPEXAEHUIO
TpybonpoBOAOB 1 yTeuke xnagareHTa. CriegyeT Takke n3beratb pe3oHaHca Tpyo.

=  OuyepéAHOCTb NYCKOB
Heob6xoguma Takas ouepeHOCTb NMyCKOB, YTODbI Kaxabl KoMnpeccop paboTan oauHaKkoBOe BpPeMS.

3 AKTUBHbIN KOHTPOJSb YPOBHA Macna

Bo3moxeH vMHAMBMAYanbHbIN aKTUBHBIA KOHTPOMb YPOBHA Macna. [ns 3Toro Ha KaXablii KOMMApPeccop BMECTO
CMOTPOBOrO CTEKNa yCTaHaBNMBaETCs perynatop ypoBHA macna Alco TraxOil. Perynatop coeamHéH ¢ pecrBepom
mMacna, KOTopbli, B CBOK ovepefb, NonyyaeT mMacno u3 macrnoorgenutens. Ha TpybonpoBogax BosspaTta mMacna
cnefgyeT ycTaHOBUTbL (hunbTpbl. PecuBep macna koMmneHcupyeT konebaHust konmyecTsa macna B cucteme. Macno,
YHECEHHOEe U3 KoMMnpeccopa B CUCTEMY, MPU HeJOCTaTOYHOM BO3BpaTe U3 CUCTEMbl 3aMeLlaeTca B KoMnpeccope
MacfnioMm 13 pecuBepa. Ha perynatope MmeeTcss CMOTPOBOE CTEKIO, MpU MOMOLLM KOTOPOro MOXHO BMU3yaribHO
KOHTpONuMpoBaTb ypoBeHb Macna cnycta 10 cekyHO nocrie OCTaHOBKM kommnpeccopa. [lockonbky cnupanbHble
KOMMpeccopbl He MMEeIT MacroHacoca W perne gaBneHus Macna, pekoMeHAyemas cucteMa KOHTPONS YpPOBHSA
mMacrna BknoyaeT 3awmty. Ecnm BosHukaeT Heobxogumoctu gobasutb macno B cuctemy, Emerson Climate
Technologies pekomeHayeT macna mapok RL 32-3MAF 1 Mobil EAL Arctic 22 CC.

3.1 PecuBep mMacrna HA3KOro aaBneHus

PecuBep macna JomkeH MMeTb [aBMNeHWe HECKONbKO Bbille, YeM [aBfieHue B kapTepe Komnpeccopa. JTo
orpaHuyMBaEeT KONMYECTBO XnajareHTa, pacTBOPEHHOro B Macrne pecusepa. lNageHne gaBneHus npu NocTynneHum
Macna B KOMNPeCccop HEBENMUKO, U KONMMYECTBO ra3a, BblAENsAOLErocs B kKapTepe, Takke Marno.

[na ynpaBneHus ypoBHEM Macna MOryT WMCMONb30BaTbCs MOMMAaBKOBbIE PErynaTopbl UNM Apyrve ycTpomncTea.
PekomeHayeTca HanmuMuue 3neKTPUYECKOro BbIXOOHOTO CUrHana, KOTOpbI MOXeT ObiTb MOAKMIYEeH K uenu
yNpaBreHns 1 OCTAaHOBUT KOMMPECCOP, €CNM YPOBEHb Macna ynaaé€T HUXe MUHUMAITbHOrO U OCTAHETCH TakOBbIM
HeKoTopoe BpeMsi (MakCUMyM 2 MUHYTbI). OTO 3aWMTUT KOMNpeccop oT cbos B nogadve macna. [aTyuk ypoBHS
Macra 3awuaeT TOMbKO OT HEXBATKM Macna B pecuBepe, HO He OT npobrem c nogayen macra B OTAENbHbIN
KoMnpeccop 1 He oT cboeB B paboTe perynsatopa ypoBHs. [Ans HagéxHon paboTel perynatopa yposHsa Alco OM3
TraxOil HeobxoamMMo nNoaaepxmBaTh AaBeHMe B pecuBepe macna Ha 3,5 6ap Bbille JaBNeHUsi BcacbiBaHuUS.

Mpu ncnonb3oBaHWM perynsaTopa ypoBHS HEOBXOAMMO MoadepXuBaTb YPOBEHb Macra B BEPXHEW MOMOBUHE
cMoTpoBOro crekna. Ecnu ans npucoegunHeHus perynstopa MCMNonb3yeTcs aganTep, UMEKLWWA BHYTPEHHWUIA
OnameTp MeHbLUe, YeM Y CMOTPOBOIO CTeka, TO 3TO MOXET MPMBECTU K OMOKE Npu BU3yarnbHOM onpeaeneHnu
YPOBHS Macna.

Mpu BBOAE B 3KCMMyaTauMO TakMx CUCTEM BaXkHO OGecrneynTb OOCTaTo4YHOe Bpems Ans Toro, 4yTobbl cucTema
gocturna paeHoBecusi. OCKOMbKY BbLIHOC Macna M3 CnupanbHbIX KOMMPECCOPOB HEBENuK, TO, BO3MOXHO,
notpebyeTca HekoTOpoe BpeMsi Ans cTabunusaumMu KonuyecTBa Macrna B ucnaputensix. [loka aToro He
Npou3onaeT, NOTpeGHOE KONMYECTBO Macna B CUCTEME HE MOXET GbITb onpeeneHo.

Puc. 1: Alco OM3 TraxQil
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Mopenb perynatopa ypoBHS OM3 TraxOil
DyHKUMNN:
- 3anonHeHve mMacnom OA
- Curnan aBapun OA
- BblkntoueHne komnpeccopa OA

HanpsikeHne nutaHuns

24 B AC unn 230B AC

KoHTponb ypoBHS

40% — 60% OT BbICOTbI CMOTPOBOrO CTeKna

Bpems 3agepxkm 120 cek
Mepes3anyck ABTOMaATMYECKUI
3agepkka BKNoYeHUs 10 cek
3agepkka aBapuUNHOro OTKINIOYEHNUST KOoMnpeccopa 20 cek

[MpucoegnHeHne no macny

Pe3bba 3/4” — 14 NPTF

MakcumanbHoe pa6oqee AaBlieHune

450 psi/ 31 6ap

MOPD aneKkTpomMarHMTHOro KnarnaHa

305 psi/ 21 6ap

ABapWIHbINA KOHTaKT

3A, 230 B

KaTYLIJKa SJIEKTPOMArHMTHOrO KrnarnaHa

Alco ASC 24 B AC 50/60 I'y: 15BA
Alco ASC 230 B AC 50/60 I'y: 15BA

Ta6bnuua 1: CBomncTBa perynaTtopa ypoBHA macna OM3 TraxOil

3.2 PecuBep macrna BbICOKOro gaBrneHus

lMpumeHeHne  oOTAENbHOrO pecumBepa Macna He sABnAseTcsd HeobXOAMMbIM, €Cnu  UCNonb3yeTcd pecuBep,
COBMELLEHHBIN C MacnooTaenutenem. B atom cnyyae macno 6ygeTt HaxoguTbCa NoA AaBMEHUEM HarHeTaHus, YTo
npuBedéTt K CUMbHOMY BCMEHVBaHWIO NpU BXOAe B KapTep Komnpeccopa. [Moatomy Heobxoaumo orpaHuumBaTtbhb
KONMYecTBO Macna, nonagaroLero B kKaptep KoMnpeccopa npu oTKPbITUM SMEKTPOMarHUTHOrO KnanaHa. [na Takux
NPUMEHEHMI XOPOLLO MOAXOAMT perynaTop ypoBHs macna Alco OM3 TraxQil (cm. Puc. 1).

4  TaccuBHbIN KOHTPOJb YPOBHA Macna

4.1 TpybonpoBoabl ypaBHUBaHUA

Cuctembl 6e3 aKkTUBHOMO KOHTPONS YPOBHS Macna, B KOTOPbIX KapTepbl KOMMPECCOPOB MNPOCTO COEAMHEHbI
TpybGamu, npusnekatoT cBoer nNpocTtoToh. OHM OOBOMNBHO YacTO BCTPEYAlTCS B CUCTEMaX KOHOULMOHMPOBAaHUS
Bo3gyxa. TakMe CUCTEMbI, pa3yMeeTcsi, MPUMEHMMbI TONbKO ANsi KOMMPEeCcCcopoB, paboTaroLlmx nNpyu OAMHAKOBOM
[aBneHnn BcacbiBaHWS.

Bonblune konebaHusi ypoBHS Macna MoryT ObiTb BbI3BAHO U3MEHEHMEM YCMOBUIA paboTbl CUCTEMbI UIN OTTaNKOMN.
OTO MOXET NPMBECTU K M3OLITKY UM HeJOCTaTKy Macna B komnpeccopax. Kak npaBuno, e4MHCTBEHHBIM COCOBoM
MPOBEPKM YPOBHS Macra SIBMsSieTCs BU3yasibHbIA KOHTPONb Yepe3 CMOTpoBoe cTekno. Ecnu ypoBeHb macna
HaxoauTcsl Bbllle CMOTPOBOrO CTEKNa, TO €ero HEeBO3MOXHO OMpeaenuTb TOYHO. AHarornMyHo, ecrnv Macno He
HabntogaeTcs B CMOTPOBOM CTEKIE, CYLLECTBYET ONAacHOCTb paboThl C YPOBHEM HUXE MUHUMMATIbHO AOMYCTUMOrO.

pr60ﬂp080ﬂ,, coeguHsaLWmMn CepBUCHbIE BEHTUIIN Macha, He ABNAeTCA yAaadHbiM pelleHUueM, NMOCKOJIbKY npu
OCTaHOBKE KaKoro-nmbo KomMmnpeccopa AaBrieHne B HEM HaudnHaeTt pactn U mMacrno nepeTtekaeT B pa60Tarou.|,|/|e
KOMMNpeccopbl. CepBI/ICHbIIZ BEHTUITb pPacnoyioXXeH HWXe YpOBHA CMOTPOBOro CTeKrna W, cnefnoBaTesibHO, y
OCTaHOBMBLLEIoCA KOMMpeccopa ypoBeHb Machna 6yp,eT Ka3aTbCA HyleBbIM. Haxe npu Oﬂ,HOBpeMeHHOIZ pa60Te
BCeX KOMMpeccopoB MOryT crnydyaTrbCda Hebonblwne nepenaabl AaBneHuna, KOoTopble 6y,D,yT BbI3blBaTb TOT Xe

appexT.

B kauyecTBe anbTepHaTMBHOrO MeTO4A YpaBHMBAHMSI Macrna MWCnomnb3ylTcs TpybonpoBOAbl, COEAMHSOLME
OTBEPCTUSI AN CMOTPOBLIX cTekon. Huxe Hamu GyayT npyuBefeHbl HEKOTOpble 3aMevanusl. M13-3a CyLLeCcTBEHHbIX
pasnuuuii B KOHCTPYKUMM W YCIOBWUIW 3JKCNNyaTauum CUCTEM ISTOT METOA He MOXeT MonyuuTb «obuwee wu
b6e3sycnoBHoe» onobpeHne ot Emerson Climate Technologies. Onsi cuctembl noboro Tuna npoBeEpUTb €ro
paboTocnocobHOCTb AomkeH byaeT nonb3oBaTensb.
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4.2 Tpy6onpoBoabl ypaBHUBaHUsA MO Macny U rasy Ha ypoBHe CMOTPOBOIO CTekna

KomnaHns Emerson Climate Technologies nposena wcnbiTaHus, 4TOObl MNOATBEPAUTb  BO3MOXHOCTb
napannensHon paboTbl TPEX KOMMPECCOPOB, COEAUHEHHbLIX TPYOONPOBOAOM YpaBHMBaHUA MO Macny u rasy.
KoHcpurypaumsa TpybonpoBoaOB BCacbiBaHWS U ypaBHMBaHUA onucaHa ganee (cM. pasgensl 4.3 u 4.4).

OTOT MeTog MOXeT ObITb MCNONbL30OBaH ANs:

] [Byx unu Tpéx cnupanbHbIX komnpeccopos ZF, ZS, ZB;
" Komnpeccopbl OMmMKHbI 6bITb OAUHAKOBBIMY;

" HanpspkeHne nutaHusa MoxeT BbITb MobbIM;

] XnapareHtbl R404A, R507, R22;

" Pabouni guanasoH OyaeT kak y OQUHOYHOIo KOMMNpeccopa C BMPbICKOM XWUOKOCTU;

" Heobxogumo obecneyvnTb KOMMPECCopbl 3aLUMTON OT 3anvBa XUAKUM XIlagareHToMm;
" HonyckaeTtcs ntobas nocnegoBaTenbHOCTb 3anycka KOMMPECCOPOB.

Puc.2: NapannenbHas pa6oTa cnupanbHbIX KOMNPECCOpPoB

C7.17.1/0208-0913/RU

Pa3spelléHHble MoAenu KOMNpPeccopoB

Huskune Temnepatypsbl

CpenHue Temnepartypbl

Ot ZFO9K* go ZF48K* Ot ZB15K* go ZB220K* ‘ Ot ZS21K* go ZS11M*

Ta6bnuua 2: NMpumMeHUMOCTL Moaenen

4.3 Tpyb6onpoBoa BcacbiBaHUSs

Heobxogumo  ucnonb3oBaTb  BCAChbIBAWOLWMIA  KOJITEKTOP
npaBuMbHOrO pasmepa, obecrneuMBalWNin  pPaBHOMEPHOE
pacnpefeneHue xnagareHTa u macna B Kaxabli KOMMPeccop.
B atom cnyyae HecMMMeETpUYHas KOHCTPYKUMSA (CM. HUXeE)
ABNAETCA  OONYCTMMOW W He co3gaét npobrnem B
BblpaBHUBAHNM YPOBHS Macra Mexay KoMnpeccopamu.

Bozepar wacna

B i o

Puc. 3: Bo3Bpart macna

Puc. 4: KOHCprKLI,VIH BcacbliBaKLLero KonsmeKkropa
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4.4 TpybonpoBoabl ypaBHUBaHUSA NO Macny

BHewHun pguametp TpybonpoBoda ypaBHUBAHMA MO Macny [AOMKEH COCTaBnAaTb He MeHee 7/87 (22 mm),
BHYTPEHHUI — He MeHee 19 MM. Hu oamH utmHr B 3TOM TpybonpoBoae He OOMKEH UMETb BHYTPEHHUN AnameTp
MeHble 19 MM. HacToAaTenbHO pekoMeHAyeTCs yCTaHaBnuBaTb CMOTPOBblE CTEKNa C MOMOLLbIO afanTepos.
MmeloTca KOMMMEeKTbl, COCTOSILLME M3 MOKA3aHHOIO HWxXKe MepexodHvka M NepexoAHVMKOB noa nauvky (Cm.
nogpobHocTM B kaTanore 3anyacTten). TpybGonpoBOA ypaBHMBAHWUS OOMKEH HaxoauTbCs Ha OOHOM YPOBHE;
KOMMpeccopbl Takke AOMKHbI OblTb BbICTABMNEHbI MO YPOBHI. cnbiTaHns nokasanu, 4To TpybonpoBo MeHbLUEro
OnameTpa He B cocTosiHMM obecneunTb xopowun 6GanaHc Macna B komnpeccopax. [lpu ucnonb3oBaHWm
MacrnooTaenMTensa BO3BpaT Macna W3 Hero [OOSPKEeH OCYyLeCcTBNASATbCA B TpybonpoBoa ypaBHuBaHusA. [lpu
OTCYTCTBMM MAacrooTAenMTeNns Macfno BO3BpallaeTCcsl BO BCacbiBalOLWMIM KOMMEKTOP W NOAXBaTbiBAeTCs
KoMnpeccopamu Yyepes nx nHamMeuayaneHbele TpybonpoBOAbl BCacbiBaHUS.

11/4* - 12 UNF 3/4“— 14 NPTF

!

78"

Puc 5: AganTtep Ansi CMOTPOBOro CTekna

BHUMAHMUE: MomeHT 3aTsikkn 41-54 Hm.
Onsa repmeTrsaumm ncnonb3ynte HUTb Loctite unu repmeTuk Everseal 483 White Pipe.

4.5 YpaBHMBaHMWe NO Macny U rasy B COMeTaHUU C PErynsiTopomM YpoBHA macna

Ecnu k TpybonpoBoay ypaBHUBaHWUsi npucoeauHeH perynatop TraxOil unu gpyroe ycTponcTBo, obcnyxusatollee
OLHOBPEMEHHO OBa WM TpU KOMMpeccopa, Heobxoaumo, BO M3bexaHue FOXKHbIX OTKIHYEHUA, NPOBEPUTL
NpaBuUbHOCTb PYHKLUMOHUPOBaHUA cucTembl. CHATOE C kapTepa koMnpeccopa cMoTpoBoe cTekno TraxOil moxeT
He Bcerga TOYHO NnokasblBaTb YPOBEHb Macna B KapTepe. [onycTMMo MCnosnb3oBaTb KOMOUHNPOBAHHBLIA pecuBep
Macna BbICOKOro gaBneHus (B 04HOM Kopryce ¢ MacrooTAenutenem) unm otaenbHbIN pecMBep mMacna, ecrim OH
UMeeT CBOM COBCTBEHHLIN MONMABKOBbLIV KnanaH. [onnaBkoBbIN KranaH MacnooTaenuTens He AOMMKEH HaNpPsiMyto
COeOUHSATBLCS € perynatopom yposHs TraxOil.

5 BosBpaT macna B pa6oTalowme KOMnpeccopsbl

MocTosiHHbIN ypoBEHb Macna ByaeT rapaHTUpoBaH B TOM cryvae, ecnv macro 6yaeTt npubbiBaTb B KOMAPECCOPLI C
TOW X€ CKOPOCTbIO, C Kakoi OHO KX nokuaaet. [MpeanoyTuTenbHoW SIBRSIETCA Takas KOHCTPYKUMUSI BCacbIBatOLLETO
KonnekTopa, npu KOTOPO Macno MOXeT nonagaTb TONbKO B paboTatoLime KOMIpeccopbl. ATOF0 MOXHO A06UTLCS
HecKonbkumMu cnocobamu. Hambonee pacnpoCTpaHEHHBbIM SBNSAETCHA CNocob, rae UCNonb3yeTcs BCacCbIBAKOLLMNA
KONMMeKTop C BepTuKanbHbiMM TpybamMu BcacbiBaHUSA OTAErNbHbIX KOMMPECCOPOB, YTO TpebyeT 3HauuTenbHoWu
CKOpPOCTM ANs noabéma Macrna B Komrpeccop. Heckonbko KOHCTPYKUMI NokasaHbl HA PUCYHKE HWXe, OOHaKo
KaXayr U3 HUX crneayeTt UCNbITbiBaTb. B HEKOTOPbIX XOonoAgurnbHbIX CUCTEMaX 3TOro A40CTAaTOYHO A4 TOro, yTOObI B
NoObIX YCNOBUSIX UMETb NMPUEMIIEMbIA YPOBEHb Macrna, HO B TakMX CUCTeEMax OTCYTCTBYIOT pene 6e3onacHocTy,
YTOObI BbIKITIOUYUTL KOMMpeccop, eClin OH Mno Kaknm-nnoo npnynHam nuunTCcAa Mmacna.

Pexomengy erch He pexomengyerca

= |13 nenapuTEnEi Bracrigaowme TpyGonpoEoQEl KOMNPECCOPOE
v VvV U 44§

Wz ucnapurenei

Beaceieawwme TpyGonpoeoasl KOMNPECCOPOE

Wz menapurenen

Puc. 6: Konnektop BcacbiBaHUs - peKOMeHAauum
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6 Ocob6eHHOCTU MOHTaxa 1 TpyOHOM 06BA3KMU

6.1 Ton4ok npu nycke

OObLIKHOBEHHO CMnMparibHbIA KOMMPECCOp YCTaHaBNMBAaETCs Ha Msrkue pesuHoMmeTannuyeckve onopbl. OHM
npegHasHaveHbl Ana nepegayy Menbuaiilwmx konebaHuii Ha pamy. TMOKOCTb OMop SIBASIETCS MPUYMHON, NO
KOTOpO TpyGOMpoBOAbl, MNOAXOASLUME K KaXOOMY KOMMPECCOpPY, [OOMMKHbI KOMMEHCUPOBATb  ABWXEHUE
KoMnpeccopa, 0CO6eHHO nocre ero 3anycka.

TpéxdpasHble aBuratenn, UCNonb3yemble B XONOOWUNbHbIX ChNUparnbHbIX KOMMpeccopax, WUMeKT Mpu crapTe
BbICOKUM KPYTSALMA MOMEHT. M3-3a OTCYTCTBUSA NPYXMHHOW MOOBECKU ABUraTens peakuus cratopa nepepgaércs
HenocpeAcTBEHHO Ha kopnyc. [pn ncnonb3oBaHWM CTaHAAPTHBLIX ONOP peakuus ctaTopa Bbi3biBaeT BUAMMbIE
rnasoM ABWXKEeHUs Kopryca KoMmmpeccopa, U 3TO He sBngeTcs oTknoHeHuem. OgHako ecnu BcacbiBaloWMn w
HarHeTaTenbHbIM TPybonpoBoabl XKECTKO 3aKpenmneHbl Ha pame WM KOMMPEeccop XECTKO coeauHeH Tpybamu ¢
coceHMM KOMnpeccopoMm, To Tpybonposodbl OyAyT cAepxuBaTb ABWXEHVWE, U WM MepefacTcs peakums
aBuratens. 3T0 MOXeT BbI3BaTb M3ObITOYHOE HaMPSKEHVE 1 paspyLLieHne CoeaMHeHNn TpybonpoBoaoB..

6.2 Pe3oHaHC

Mynbcauuy rasa Ha HarHeTaHWM B HEKOTOPbLIX CIly4asix MOXeT Bbi3BaTb pe3oHaHC Tpybonposoda. Ons ydyacTka
MeXay KOMMPeccopoMm 1 NepBbIM 3akpenneHneM TpyGonpoBoaa xenaTenbHo n3beraTb COGCTBEHHBIX YacTOT OT 45
fo 55 u. 3ayacTylo nosiBrieHne aTo NpobriemMbl HEBO3MOXHO MNpeadyragaTb, HO €Cnn 3TO CryvuTcs, npobrema
peluaeTcsi USMeHeHMEM KOHgUrypauum Tpybonpoeoaa.

6.3 PekomeHpauum no Tpy6HOM OOBSA3KE U MOHTaXy

pr6OI'IpOBO£I,aM HarHeTaHus 1 BcacbiBaHUSA HeobxoaMmMo npunaaTtb onpep,enéHHyro rMOKOCTb. |_|pl/l ncnosrnb3oBaHn
CTaHOapTHbIX ONMop Hago caenatb Mno KpaVIHeVI mMepe 2 n3rmba B BepTVIKaJ'IbHOVI NJIOCKOCTU N UMETb BepTVIKaJ'IbeIVI
y4acCToOK nepen BXOOOM pr6b| B KOJJIEKTOP. I'IpOBepre Ka4yeCTBO MOHTaxa, clierka nokadyaB KOMMpeccop Ha
onopax. Ecnu pr60l'|pOBOD,bI MMEKT OOCTAaTOYHYHO r’MBKOCTb, TO UCMONb30BaHNE BI/I6pOVI30ﬂFITOpOB HE ABNAETCA
obs3aTenbHbIM. BVI6pOI/I3OJ'I$|TOpr B Cllydae nx NMcnosib3oBaHNA OOJKHbI ObITb YCTaHOBJ1EHbI BEPTUKaI1bHO.

YyacTtok TpybonpoBoga nepen nepsBbiM XECTKMM 3akpenneHnem crnegyet Takke HanpasnATb BepTUKaNbHO. OTO
Aact TpybonpoBody Heob6xooumyro rMOKOCTb M YMEHbLUMT OMacHOCTb pe3oHaHca. AnbTepHATMBHbLIM peLleHneM
ABNAOTCA XECTKME OMOopbl, NpeAcTaBneHHble B Tabnuvue 3 Ha cnegyowen ctpaHuue. Yepes XECTKMe onopbl Ha
pamy nepegatotca 60nbLIME HArpy3ku, HO AN XONOAMIbHBIX CUCTEM Hebonblune A0NONHUTENbHbLIE BUBpauun He
ABnatoTCA npobnemon.
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Puc. 7: PekomeHgaumm no Tpy6Hou o6BA3Ke
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Komnpeccop Ne 3akasa XapaKkTepucTukm YepTéx

ZB15K* - ZB48K* ‘
ZFO9K* - ZF18K* 8030450 (B EC) TBepaocTb No ‘
ZF13KVE - ZF18KVE | 527-0157-00 (8 CLUA) Lopy: 60-70 ‘
ZS21K* - ZS45K* i

8609592 (B EC)
* *
ZBSOK - ZBLIAK™ | 557.0206-03 (8 CLLA) Crane
ZB56K* - ZB11M* 8522911 (8 EC)
ZF24K* - ZF48K* unn 8516741 .
Talnb
ZF24KVE - ZF48KVE
SSEsicr - 7S11Ms | 527-0168-00 (8 CLUA)
8040746 (8 EC)
527-0178-00 (B CLLUA) Teepaoctb
ZB220K* pesvHbl no LLopy:
027-0324-00 60-70

(Brynka)

Ta6bnuua 3: Bubpousonupyrowme onopbl Afisi MHOFTOKOMIMPECCOPHbIX YCTAHOBOK
7 OCOBEHHOCTM KOHCTPYKLMKN

OcHOBHOM MaTepuan coOepXuUTCsl B PYKOBOACTBE MO 3Kcnnyatauun “CnupanbHble  KoMnpeccopbl Ans
XOMoaunbHOM TexHukn”. Hwxke npuBegeHa OononHuUTenbHas MHGOpMauMs Mo napanfenbHOMY WMCMNOoNb30BaHUI0
KOMMPECCOPOB B XONOAMMbHBLIX CUCTEMAX.

7.1 BcacbiBaloLWmnin KONNeKTop

TpyGonpoBoabl BcacbiBaHWs OT MUCMapuTeneil K kKoMnpeccopaMm BrnagalT B OOLMIA BCACkIBAOLLMIA KOMNSEKTOp, B
KOTOPOM BbIPABHMBAIOTCA [aBreHUs BcacbiBaHus. TpyObl, uaylwmMe U3 BcacbIBAKOWEro Kossiektopa K
KOMMNpeccopam, OOMKHbl GbiTb MPONOXEHbl Kak MOXHO KOPOYe U Mpolle, a Takke GbiTb CUMMETPUYHBIMK ApYr
Apyry. 3To HeoGXoAUMO ANs Ny4yllero BblpaBHWBaHUS AaBMNEHUA MeXIY KapTepaMu KoMnpeccopoB. EcTecTBeHHoO,
YeM HUKe CKOpPOCTM BO BCAChIBAMOLLEM KOMIEKTOpE, TEM Iydlle BblpaBHMBAOTCA AaBreHus. Ytobbl AaBneHus
MOTTIM YPaBHMBATLCS BO BCACLIBAKOLLEM KOMMEKTOPE, TPYOhl, BXOASLLME BO BCACLIBAIOLLMIA KONMNEKTOP, HE JOMKHbI
HaxoaWUTLCS MPSIMO HANPOTMB TPYG, BEIXOASALLMX U3 HEMO B KOMMPECCOPSI.

B 3aBMCMMOCTM OT Harpysku Ha XONOOWUSIbHYKD CUCTEMY KOMMPECCOPbLI MOMYT TO BKMOYATbCS, TO BbIKMHOYATLCA.
Bo3MOXHbI cuUTyauuun, Korga B KOMMApeccopbl nonagaeTt Xuaknin xnagareHt. [Mo3ToMy BcacblBalOLWMIA KOSEKTOP
OOIDKEH YaCTMYHO BLINOMHATL (PyHKUMM oThenuTens >kugkoctun. CnepoBartenbHo, Tpybbl M3  KomnnekTopa
BCacCblBaHNA B KOMMpeCCOop AOJKHbI ObITb TaKOBbI, YTOObI rapaHTnpoBaTb BO3BpAT Macsia 3a C4HeT UCNOoJib30BaHUA
OONOSHUTENbHbBIX OTBEpPCTUA. Yepe3 yCTPOMCTBO BO3BpaTa Macra XWAKWA xnagjareHT He OO0SPKeH nonagatb B
HepaboTaroLwmne KOMNPeccopsl.

MoCKOMbKYy MHOFOKOMMPECCOPHbIE YCTAHOBKM OObLIYHO MMEHT pasBeTBMEHHYID cucTeMy TpybomnpoBoAoB,
Heo6xoaMMO MCMoNb30BaTh BcackiBatoLime punbTpbl. OHM MOTYT BbIMOMNHATL PYHKUMW MnbTpa — OCYLUMTENS UM
NpocTo OTMUNLTPOBLIBATL PA3b.  Kopnyc Takoro dunbTpa XECTKO 3aKkpennsaetca neped BXOAOM BO
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BCacblBaOLWUM KonnektopoMm. pn HeobXoaAMMOCTU B TakOM KOPNYC MOXHO YCTaHOBUTb M OPYron cepaevHuk,
HanpuMep aHTUKUCIOTHbIN.

7.2 HarHeTaTenbHbIN KOMNMEKTOp

TpybonpoBoa HarHeTaHWst OOMKEH MATWM OT KOMMpeccopa K pacrofiokEeHHOMY HWKe HarHeTatenbHoMy
Konnektopy. 3To genaeTca Ans Toro, 4Tobbl nsbexate nonagaHus >XMAKOCTM M3 KOHAeHcaTtopa B KOMMpPeccop
yepes HarHeTaTenbHbIN MNOPT.

7.3 MacnootgenuTtenb

OpaHol M3 ocobeHHOCTEN MHOFOKOMMPECCOPHOW YCTaHOBKM ABnsieTcs 6onbluas XonogonpousBoamTenbHocTb. C
POCTOM XOJ1040MPOn3BOANUTEINTbHOCTU Pa3BETBIAETCA U YCIOXHAETCA CUCTEMa pr60|‘IpOBOJJ,OB, B pe3ynbTaTte 4ero
MOryT BO3HUKHYTb I'Ip061'IeMbI C BO3BpaToM Macna. |-|03TOMy, BHE 3aBMCMMOCTU OT XnagareHta U TemMmnepatypbl
KMNEHWs, peKkoMeHayeTcsi ycTaHaBnuBaTb MacnooTgenutens. Obpatute ocobGoe BHUMaHMe Ha cobntogeHue
npaBun No MOHTaxy TpybGonpoBodoB. CuUcCTeEMa perynupoBaHWsi YPOBHS Macrna [ofkHa BKMo4vaTb B cebs
MacrnooTaenuTenb, a TpybonpoBoa Bo3BpaTa Macrna AomkeH ObiTb HanpaeneH u3 MacnooTaenuTens B pecusep
macna.

7.4 CHabXeHue KOMNPeCCOpPOB MAcsioM

YeM crnoxHee cuctema TpybonpoBodoB, Tem Gorblle €€ BInUsHWE Ha BO3BpaT Macna B KOMMPECCOpbI.
PerynmpoBaHve MNpoV3BOAMTENBHOCTM NPUBOOUT K 4YacTbiM M3MEHEHMSIM CKOPOCTU rasa BHYTpU TpyGonposona
BCacbiBaHuWsl, a 3TO 3aTpyAHsieT Bo3BpaT macna. NpobnemamM cmasku OOMmMKHO ObiTb yaerneHo ocoGoe BHUMaHMeE.
YpoBeHb Macna B KapTepe Komnpeccopa HeoGXoAMMO KOHTPONMpoBaTh C nomollbio perynsatopa TraxOil. Ecnu
YPOBEHb Macrna B KapTepe koMnpeccopa Huxke gonyctumoro, TraxOil paspbiBaeT Lenb ynpaBieHnsi KOMIPeCcCcopoMm
1 TEM caMbIM OCTaHaBMMBaET ero.

7.5 MoHTax

KomMnpeccoptbl cnegyeT ycTaHaBnNmMBaTh Kak MOXHO Brivbke opyr K Apyry, 4Tobbl coegunHsaowmne nx Tpyobl Obinv kak
MOXHO MeHbLUel OnuHbI. N3MeHss o4epéOHOCTb BKIOYEHUST KOMMPECCOPOB ANS BblpaBHUBaAHUST X HapaboTky,
MOXHO MOAAepXuBaTb TEMMepaTypy Macra B KOMMpeccopax Ha onpenenéHHoM ypoBHe, YTO, B CBOK OYepefb,
MO3BOSIUT COKPaTUTbL KONMMYECTBO PacTBOPEHHOro B Macre xnagareHTa. HeBo3MOXHOCTb nmonagaHusi XXUAKOro
xnajareHTa B KOMNpPeccopbl BO BPeEMsi CTOSIHKM obecrneymBaeTcsi pa3MeLLeHNEM KOMneKTopa BcacbiBaHUS HMKe
BCacblBaOLMX NOPTOB koMNpeccopoB. B cnyyae ecnu TpebyeTcs BUOpON30ONALMS caMoi YCTaHOBKN, HEO6X0aMMO
ncnosnb3oBaTth creumanbHble Buopoonopbl. TpybonpoBoabl HA CTOPOHE HarHeTaHUs U BcacbiBaHWUsSi OOSMKHbI BbITb
Kak MOXXHO 6ornee rubkumm.

7.6 MHOFOKOMI‘IpeCCOpHaﬂ yCTaHOBKa C BNpbICKOM napa

KoHgeHcaTop
DUneTp
INEeKTPOMArHATHbIE Komnpeccopbi
CnoTtposoe KNanaHbl 1

r CTEENO

@)

é F 3
k. Henaputene
v TPB '
K ucnapurenam OT ucnapuTenei

Puc. 8: MHorokomnpeccopHasi yctaHoBKa C 06LuM 3KOHOMan3epom

MHorokomnpeccopHas ycTaHoBKa MMeeT obwmin akoHoMarnsep (T/O) U anekTpuyYeckuin perynupyowmi KnanaH
(EX), BbinonHsoowWmi yHKunn TPB. OneKkTpoMarHMTHble KranaHbl YCTaHaBMMBalOTCA Ha TpyboOnNpoBOAbLl BrpbICKa
napa Ans KaxQdoro KOMMpeccopa W 3aKkpblBalTCA MNpUM OCTAHOBKE KomMpeccopa. JOTO nossonseT u3beratb
nonagaHus >XuOKoro xragareHTa B KOMMNpeccop BO BPeMs ero CTOsHkM. [eTanbHasd nHpopMaums CooepXnTcs B
nokymeHTe C7.19.01 “CnupanbHbie komnpeccopbl Copeland Scroll™ ¢ BMPLICKOM Nnapa Ans XxonoaunbHoOn
TEeXHUKKN”.
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