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IIp0I13BO,Il;CTBO QI1CTbIX TeXHI1QeCKlIX ra30B Ha yCTaHoBKaX

pa3,Il;eJIeHIDI B03,Il;yxa B IIOpllIHeBbIX KOMilpeCCOpax
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Piston compressors updating which includes the change-over of cylinder-piston group to work without cylinder
lubricant is especially relevant for air separation units producing technical gases free of oil such as azote, oxy-
gen, argon etc. Lubricant-free packing delivered by Barrens, JSC is produced of our own new self-lubricated 4th
generation materials BARS-500. Assembly constructions of piston and rod packing are characterized by high
reliability and working life.

Keywords: piston compressor, step of a high pressure, sealing rings, discharge pressure.

Kmo'lesble cnosa: nopwHeBoi:1 KOMnpeccop, cTyneHb BblCOKoro AaBneHVl51,ynnoTHVlTenbHble KOnbl\a, AaBneHVle
HarHeTaHVl51.

npOJ.-13BO,ll,CTBOlll1CTblX TeXH11lleCKI1X ra30B TaKI1X

KaK KI1CnOpO,ll"a30T 11aproH, cnpoc Ha KOTopble cero,ll,-

H5Ioc06eHHo BblPOC, 3aBI1CI1TOT cOBepweHcTBa rrpl1-
MeH5IeMOrO 060pY,ll,OBaHI151.OCHOBHbIM ::lJ1eMeHTOM

MHOrl1X TeXHOnOrl1lleCKI1X rrp0I13BO,ll,CTB, oc06eHHo
yCTaHoBoK pa3,ll,eneHI15IB03,ll,yxa, 5IBJUlIOTC5IKOMrrpec-

copHble MaWI1Hbi. 3,ll,eCbnpI1MeH5IIOTC5IcaMble Kpyrr-

Hble 11MOlll,Hble nopWHeBble KOMnpeccopbl BblCOKoro
,ll,aBneHI15I. 3TO cnO)f(Ha5I KOMnpeCCOpHa5I TeXHI1Ka,

pa60TalOllI,a5I HenpepbIBHO no 8000 II / ro,ll" OT KO-

TOpOH Tpe6y1OTC5IBbICOKa51Ha,ll,e)f(HOCTb116e30nac-

HOCTb. KonWleCTBO Macna, paCXO,ll,yeMoro Ha CMa3KY

Ul1nI1H,ll,pOnOpWHeBbIX rpyrrrr (UIIf), I1CllI1Cn5IeTC5I
TOHHaMI1. )J,n5I np0I13BO,ll,CTBa,lll1CTbIX OT MaCeJI, Tex-

Hl1lleCKI1Xra30B OlleHb Ba)f(HOHe 3arp5I3H5ITb I1XCMa3-
KOH, TaK KaK CI1CTeMbIOlll1CTKI1cnO)j()-/bI, rpOM03,ll,KI1

11BeCbMa,ll,OpOrOCT05IllJ,I1.no ::nOH npl1lll1He MO,ll,epHI1-

3aul151nopWHeBbIX KOMrrpeccopOB nepeBO,ll,OMHa pa-

60TY 6e3 Ul1nI1H,ll,pOBOHCMa3KI1 I1nl1 C OrpaHl1lleHHOW

CMa3KOH CerO,ll,H51oc06eHHO aKTyMbHa 11BOCTpe60-
BaHa 3aBO,ll,aMI1,np0I13BO,ll,5IllI,I1MI1TeXHWleCKI1e ra3bI.

TaKa5I peKOHCTpYKUI15I He Tpe6yeT 60nbwI1x 3aTpaT
11oCYlll,ecTBI1Ma B caMble KOpOTKI1eCPOKl1.

MHoroneTHl1e HaYllHble I1CCne,ll,OBaHI15I11 60JIh-

woe KonWleCTBO MO,ll,epHI13I1pOBaHHblXKOMnaHl1eW

«EAPPEHC» nopwHeBbIX KOMrrpeccopoB, BbInOJIHeH-

HbIX rrpaKTl1lleCKI1 Ha Bcex 6a3ax BepTI1KaJIbHblX,yrJIO-

BblX, II-06pa3HblX, V-06Pa3HbIX, onn0311THbIX Cnopw-
HeBblM YCl1nl1eMOT 1 ,ll,0 40T, n03BOJII1J111Bblpa60TaTb

KnaCCHllecKyIO cxeMY peKoHcTPYKU1111KOMnpeccopoB
nepeBO,ll,OMHa «cyxow XO,ll,»,T.e. Ha pa60TY nopWHeBbIX

rpynrr 6e3 Ul1nI1H,ll,pOBOWCMa3K11.TaKoe I1CnOJIHeHl1e

B03MO)f(H0 TonbKO npl1MeHI1TeJIbHO K KOMnpeccopaM
KpeiiluKonc!moro Tl1rra, MeXaHI13M ,ll,BlDKeHI151KOTO-
PblX CMa3blBaeTC5I)I(J1,ll,KI1MI1H,ll,yCTPI1MbHbIMMacnOM

OT wecTepeHllaToro Hacoca, a UI1JII1H,ll,Pbl11CMbHI1K11

CMa3bIBaIOTC5IBbICOKOCOPTHblMMacnOM OT ny6pl1Ka-

Topa - Hacoca BblCOKOro,ll,aBJIeHI15I.I1MeHHo ::ny ny6-

pl1KaTopHylO CMa3KYB KOMrrpeccopax KpeHUKorr<pHoro

Tl1rra HM3Koro, Cpe,ll,HerO11BblCOKOro,ll,aBneHI1HOTKJIIO-

llalOT rrpl1 nepeBO,ll,eMaUlI1H Ha «cyxow XO,ll,»,a MeXaHI13M

,ll,BlDKeHI15IOCTaBJI5lIOTpa60TaTb co CMa3KoH. IIpoMe)l()'-

TOllHbIW <poHapb 5IBJI5leTC5IrpaHl1uew pa3,ll,eJIeHI15ICMa-
3bIBaeMoH 30Hbl - MeXaHl13Ma,ll,BlDKeHI15I11He CMa3bI-

BaeMOH30Hbl - UI1J1I1H,ll,pOrrOpUlHeBbIXrpynn.

BepTI1KMbHOe I1CrrOJIHeHl1e p5I,ll,OB 5IBJI5leT-

C51caMblM JIyqUlI1M AM rropUlHeBbIX KOMnpeccopOB
6e3 CMa3K11 UI1JII1H,ll,POB11 CMbHI1KOB, TaK KaK OT-

CYTCTByeTHarpy3Ka Ha onopHble 3neMeHTbI OT Beca
rropUIHeH, a 3TO 3Halll1TeJIbHO nOBblwaeT Ha,ll,e)j()-/OCTb

11,ll,OJIroBellHocTb Y3JIOBnopWHeBbIX rpynn. CneUM-

MI1CTaMI1 3AO «EAPPEHC» C03,ll,aHaBepTI1KMbHa5I

6a3a 3fB2,5 C nopUlHeBbIM YCI1JIl1eM2,5T, Ha KOTOpOW
113rOTOBneHbIKOMnpeccopbI 6e3 Ul1nI1H,ll,pOBOWCMa3-
KI1 3fB2,5-1,1/5,5-251C ,ll,O)KJ1MalOllJ,Menpl1pO,ll,HblW

ra3 OT 0,55 ,ll,0 25 Mna (Pl1c. 1). BepTI1KMbHa5I 6a3a

rr03BOn5leT 113rOTaBnl1BaTb uenoe ceMeHcTBo KOMn-
peccopOB 6e3 Ul1nl1H,ll,pOBOMCMa3K11,ll,J15IKI1cJIop0,ll,a,

a30Ta, aproHa 11,ll,pyrl1X ra30B ,ll,aBJIeHl1eMHarHeTaHI151

,ll,025 Mila (Ta6JIl1ua).

C MOMeHTa n05lBneHI151 nepBoro OTelleCTBeHHO-

ro KOMnpeccopa 6e3 CMa3K11npOUlno 60nee 45 neT.
3a 3TO BpeM51 B KOMrraHl111«EAPPEHC» HaKOnJIeH
orpoMHblW TeOpeTI1'-IeCKI1M, I1CCJIe,ll,OBaTeJIbCKI1W

11 3KcnnyaTaUMoHHbIM OrrbIT no 3TI1M MaUlI1HaM.

CaMa5I 6 OJIbUla51 rpyrrrra MO,ll,epH11311pOBaHHblx

HaMI1 CTauI10HapHblx nopWHeBbIX KOMnpeccopOB -

3TO KOMnpeccopbI rrp0l13BO,ll,I1TenbHocTblO OT 3

,ll,0 120 M3/MI1H Ha yrJIOBbIX 11 onn0311THbIX 6a3ax:

202Bn-12/3, 2BM4-54/3, 302BII-LO/8, BII3-20/8

(BII-20/9), 2BM4-24/9, 2BM4-27/9, 305BII-30/8,
BII-50/8, 2BM2,5-14/9, 2BMLO-63/9, 4BMLO-LOO/8,
4BMLO-120/911,ll,p.

He06xo,ll,I1MOCTb rrepeBO,ll,aHa pa60Ty 6e3 UI1J1I1H-

,ll,pOBOHCMa3KMnopUlHeBbIX KOMnpeccopOB Cpe,ll,HerO

11 BblCOKoro ,ll,aBJIeHMWTMrra Cf-50, 305BIl-16/70,

402BIl - 4/220, 4f-80/5,5-220, 4MIO-40/70,

6M16-140/220Ml 06yCJIOBJIeHa He TOJIbKOTpe60Ba-



HOBa51MapKa
IlpoH3BoL\TeJIhHocTh,

).l;aBJIeHHe
MO~HocTh,

qacToTa
KOMnpeCCOpa Pa6ol.lJ1i1 fa3

M3/MI1H
HafHeTaHIDI, KBT Bpa~eHIDI Balla,

Ha 6a3e 3fB2,5 Mila MHH-1

3BB2,5-10/9C B03L\YX, a30T 10 9 75 735
3fB-IO/4,5C BOL\opoL\ 10 4,5 75 735
3BB-6/19C B03L\YX 6 19 75 735

3fB-6/19C Kl1cJIopoL\, a30T,
6 19 75 735

BOL\OPOL\
3BB-) 3/19C B03L\YX 13 19 75 735

3fB-13/19C KHCJIOPOL\,a30T, 13 19 132 1000
B03L\YX

3fB-12/36C Kl1cJIopoL\, a30T, 12 36 132 1000
B03L\YX

3BB-5/7IC B03L\YX 5 71 132 735
3fIl-5/7IC BOL\opoL\ 5 71 132 735
3BB-2/22IC B03L\YX 2 221 132 735

3fB-2/22IC AproH, A30T,
- - 132 735

Kl1cJIopoL\

Puc. I. TpexpflaHblU KOMnpeccop 6e3 U,UIlUHap060U CMG3KU
3£B2,5-1, 1/5,5-251C Ha 6epmuKallbHou 6G3e allfl CJICamUfl

npupOaHOcO cG3a. MaKCUMQIlbHQJl MOl/./,HOCmb 132KBm

PUC. 2. llfecmupflaHblU onn03umHbiu 603aYlUHb1U KOMnpeccop
6FM 16-14Oj200M1, pa60mmol/./,uu c OcpaHU'IeHHOU CMG3KOU,
6 61l0Ke pG3aeAeHUJl 603ayxa lOK- 2. IJpu60aHQJl MOl/./,HOCmb -

2000 KBm, aa61leHUe HaCHemaHUJl - 20,0 MIJa, 'IUCIlO 060pom06
6QJla - 37506 /MUH

HI151MI1l.JI1CTOTblra3a, HO 11B3pbIBaMI1, npl1l.JI1HOH KO-

TOpblX 5lBJUUOTC51MaCJIO 11npO,ll.yKTbl ero pa3JlO)l(eHl15l.

Tl1nOBa51 peKoHcTpYKlI.l151 nepel.JI1CJIeHHbiX KOM-

npeccopoB BKJIIOl.JaeT B ce651 KOHCTpyKTOpCKYIO pa3-

pa60TKY HOBblX noplllHeBblX rpynn C 6eCCMa30l.JHbIMI1

yrrJIOTHeHI151MI1 noplllHeH 11 llITOKOB 11 onopHo-Ha-
rrpaBJI51IOI..IJ.I1MI1yCTpoHCTBaMI1, paCl.JeT pacnpe,ll.eJle-

HI151 nepena,ll.OB ,ll.aBJIeHI1H 11 KOHTaKTHblX Harpy30K

Ha KOJIbll.a B MHOrOKOJIbll.eBblX yrrJIOTHeHI151X, paCl.JeT

orropHblx yCTpOHCTB, 113rOTOBJIeHI1e HOBblX noplllHe-

BblX rpyrrn, BKJIIOlJ:a5l OCHOBHble 11 npl1pa60TOl.JHble

KOMrrJleKTbl yrrJIOTHeHI1H, llIecP-MOHT~ble 11nycKo-
HaJIa,ll.Ol.JHble pa60Tbl, BBO,ll.KOMnpeccopoB B 3KCnJIya-

Tall.l1lO 6e3 1I.I1JlI1H,ll.POBOHCMa3Kl1. 3AO «IJAPPEHC»

BbIITOJIH51eTBeCb I../,I1KJIpa60T «no,ll. KJIIOlJ:».

Ha 3aBO,ll.aXXI1MI1lJ:eCKl1X,Heq:>Tenepepa6aTbIBalO-

111I1X,MeTaJIJIypfl1lJ:eCKI1X 11, oco6eHHO, KI1CJlOP0,ll.HbIX

pa60TaeT orpoMHoe KOJIWleCTBO KOMnpeccopoB cpe,ll.-

Hero ,ll.aBJIeHI151Ha yrJIOBOH 6a3e Tl1na 30SrIT-16/70,

KOMrrpI1Ml1pYJOI..IJ.I1XKaK a30T, TaK 11 B03,ll.yX. KOM-

naHl15l «EAPPEHC» ocyweCTBJl51eT MO,ll.epH113al../,l1lO

I1XB nOJIHOM 06beMe C nepeBO,ll.OM Ha CyxOH XO,ll.Bcex

4-x cTyrreHeH. ITPI1 3TOM 113rOTaBJII1BaIOTC51 HOBble

noplllHeBble rpyrrnbI 3-H 114-H cTyrreHI1. C TOlJ:Kl13pe-

HI151pa60Tbi 6e3 CMa3Kl1 Ha B03,ll.yxe 3TI1 Mallll1HbI 3KC-

nnyaTl1pYlOTC51 6e3 OC06blX np06JleM. C)((aTl1e cyxoro

a30Ta Hal160JIee 3aTpY,ll.HI1TeJIbHO, TaK KaK 6eCCMa30lJ:-

Hble yrrJIOTHeHI151 rroplllHeH 11 llITOKOB 113 113BeCTHbiX

KOMn03111../,110HHblXMaTepl1aJIOB He pa60TalOT 116bICT-

po 113HalllI1BaIOTC51. ITOTpe60BaJIaCb pa3pa6oTKa cne-

Ul1aJIbHblX CaMOCMa3bIBalOI..IJ.I1XC51KOMn03J11../,110HHbIX

MaTepJ1aJIOB Tl1na BAPC-SOS J1 BAPC-S2S. AHaJIO-

rWIHble pa60Tbi 6bIJIJ1 BbIITOJlHeHbl npl1 MO,ll.epHI1-

3aUl111 60JIee KpyrrHblX Onn03J1THbIX KOMnpeccopOB

4M 10-40/70 [1]. Ha MHOfJ1X npe,ll.npl151TI151 3KCnJIy-

aTJ1pYJOTC51Onn03J1THble Kl1CJIOp0,ll.Hble KOMnpeccopbl

4M1O-40/3S,,ll.JUl KOTOpbIX «EAPPEHC» nOCTaBJI51eT

6eCCMa30lJ:HbIe yrIJIOTHeHI151 113 Cnel../,l1aJIbHOrO Ma-

TepJ1aJIa BARS-S3S, KOTopbIe I1MelOT MJ1HI1MaJIbHOe
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Puc. 3. KOHmaKmHO-Jla6upUHmHoe MH020KOJlbu,e60e YflJlomHeHue nopWHfl cmyneHeu 6blCOK020 aa6J1eHUJI C flJIa6aIOU{UMU KOJlbu,aMU
6aHaa:JICH020 muna (a); 2pa¢uKu 3a6ucuMocmeu CUJlbl mpeHUJI (6) U yme'tKU (6) om npupa60mKU

TpeHMe M,ll,OCTaTO'lHOBbICOKMHCpOKCJI)0K6bIB yCJIO-
BM51XC)KaTM51cyxoro KMCJIOpO,ll,a.

ITpMMepaMI1 MO,ll,epHM3a~l-iM KOMnpeCCOpOB
Ha yCTaHoBKax pa3,ll,eJIeHM5IB03,IJ,yxaMOryT 6bITb KOMn-

peCCOpblCf - 50 (KoM6MHaT CMHTeTJ1l-IeCKMXBOJIOKOH,

r. KYPCK), yCTaHoBKM KT-3600P C KOMnpeccopaMM
BblCOKoro ,ll,aBJIeHM5I4f-80/5,5-220 (HOBOMOCKOB-

CKoe ITO «A30T,»), yCTaHOBKMnOJIy'leHM51)I(}l,ll,KOro

KMCJIopO,ll,a(Cynep<poc<t>aTHbIH 3aBO,ll,11CMPMHCKl1l1

rK03, Y36eKMcTaH). Ha 3TMX npe,ll,npM51TM5IXKOM-
naHMel1 «EAPPEHC» MO,ll,epHM3MpOBaHbl11BBe,ll,eHbI

B 3KCnJIyaTa~l1Io 6e3 CMa3KM ~MJIMH,ll,POBM CaJIbHM-

KOB'leTblpe n51TMCTyneHYaTblXYTJIOBbIXKOMnpeccopa
402BIT-4/220. B 06beM MO,ll,epHM3a~MMBOIliJIM M3ro-

TOBJIeHl1e11nOCTaBKa HOBbIXnopwHeH M ~MJIMH,ll,POB
,ll,JI51Bcex cTyneHeH.

CaMbIMM CJIO)[(HbIMM, B 'laCTM peKoHCTpyrnMM
nepeBO,ll,OM Ha 6e3MaCJI5IHYIO TeXHOJIOrMIO, 51BJI5I-

IOTC51KpynHble noplliHeBble KOMnpeccopbI, TaKMe
KaK 3r-50/200 113f-100/200 npMBO,ll,HOHMOmHOCTblO

COOTBeTCTBeHHO125011 2000 KBT, KOTopble pa60TalOT
Ha 5 6JIOKOBpa3,ll,eJIeHM5IIOK-IAP M 06eCne'IMBa1OT
np0I13BO,ll,CTBOKa4eCTBeHHOrO )I(}l,ll,KOrO KMCJIopO,ll,a

M aproHa. EOJIee KpynHhIH M CJIO)[(HbIHB TeXHM'leC-

KOM OTHOWeHl111 KOMnpeccop 6MI6-140/200M2

pa60TaeT B yCTaHoBKe O)[(ID[(eHM5Ira3a OA-4000 B pe-

)KMMe OrpaHI1'leHHOI1 CMa3KM (pMC. 2). He,ll,OCTaT04-

HblH pecypc ynJIOTHeHM5InOpllIH5I cTyneHI1 BblCOKoro

PUC. 4. [JopweHb C pG36UmOU onopHou n06epXHocmbIO
nOCJIe 2000 't pa60mbl 6e3 CM0:3KU npu yaeJIbHoM aa6J1eHUU

Ha onopHou 'tacmu 60Jlee 1 K2C/CM2

,ll,aBJIeHM5I(5-51 M 6-51 cTyneHM) 51BJI5IeTC5Inp06JIeM-

HbIM B 3KcnJIyaTa~MM [2]. IT03TOMY ,ll,]l51CTYneHeH

BblCOKoro ,ll,aBJIeHM5Ipa3pa60TaHO npMH~MnMaJIbHO

HOBoe ynJIOTHeHMe KOHTaKTHO-JIa6MpI1HTHOrOTl1na,

06eCne'lHBalOmee MI1HMMaJIbHOe TpeHMe H 113HOC

(pMC. 3). IlocJIe npHpa60TKM ynJIOTHMTeJIbHbIXKOJIe~
Ha 0,1 MM OHM3aBMCalOTHa 6aH,ll,~bIX KOJIb~aXCBO-

MMMnJIe'lMKaMM M pa60TalOT nO'lTI1 6e3 TpeHM5IC MM-

HMMaJIbHbIM3a30pOM.
MO,ll,epHI13a~M51 Onn03HTHbiX KOMnpeCCOpOB

6M 16-140/200 nOTpe60BaJIa TaJ<)KeC03,ll,aHHe 60-

JIee cOBepllIeHHoH KOHCTPYK~MM CaJIbHMKa. TaKoH



PUC. 5. Ycmpoucmeo ynJlOmHeHUJI UlmOKa 6e3 CMG3KU

C merulOcbeMHblMU KOHU'IeCKltMU 3AeMeHmaMU

CaJlbHI1K 6blJl c03)J,aH C TerrJlOCbeMHblMI1 KOHl1'-leC-

KHMH 3J1eMeHTaMI1 113 BblcOKOTerrJlOrrpoBo)J,Horo

KOMn03HUHOHHoro MaTepl1aJ1a (Pl1c. 4). LI,ocTaT04-

HO 3Q:>cPeKTI1BHOe 11 He 04eHb CJlmKHOe peWeHl1e

6bInO BOnJlOlll,eHO B )J,pyrOH KOHCTpyKl.l,l111 CaJlb-

HI1Ka BbICOKOro )J,aBJleHI151 C OXJIa)[()J,aeMbIMI1 pa60-

411Ml1 KaMepaMI1 (Pl1c. 5). O)J,HaKo caMbIM 3Q:>Q:>eK-

TH BHbIM )J,Jl5I CaJlbHI1Ka 5- H cTyrreHI1 KOMrrpeccopa

6M 16-140j200M2 CJle)J,yeT C4l1TaTb C03)J,aHl1e CaJlb-

HI1Ka C OTCyTcTBl1eM «MepTBbIX 30H» rreperpeBa, KO-

Topoe OTJlI14aeTC5I npocToTOH, Ha)J,e)((HOCTblO H Bbl-

COKI1M pecypCOM.

LI,Jl5I T5I)((eJlbIX )J,HcPcPepeHUl1aJ1bHbIX rropwHeH Be-

COM 60Jlee 1000 Kr, pa60TalOlll,I1X rrpH cpe)J,HeH CKOPO-

CTI1 rrOpWH5I paBHoH 3,5-4,5 MjC, pa3pa60TaHa KOHC-

TPYK1.l,I151C Pa3BI1TOH orropHoH rrOBepXHOCTblO, KOTO-

pa51 rr03BOJl5leT pa60TaTb 6e3 CMa3Kl1 npH y)J,eJlbHOM

)J,aBJleHI1I1 Ha orropHoH 4aCTl1 60Jlee 1 KfCjCM2•

B Ka4eCTBe rrpl1Mepa, TOJlbKO rro O)J,HOMy nOKa-

3aTeJllO npHMeHeHl1e HeMeTaJlJlWleCKI1X ynJloTHeHHH

113 caMOCMa3bIBalOl.U,I1XC5I MaTepl1aJ10B npl1 06l.U,eH

yCTaHOBJIeHHOH MOl.U,HOCTI1 KpyrrHbIX KOMrrpeccopOB

BbICOKoro )J,aBJleHI151 paBHoH 196920 KBT )J,aeT 3KO-

HOMI1IO 15 MJlH KBT B ro,Ll, 3a C4eT CHl1)((eHI151 nOTepb

Ha TpeH1111 Ha 1%, )J,OCTl1raeMOe, 6J1aro)J,ap51 B)J,Boe

MeHbweMY K03cPcPl1Ul1eHTY TpeHI151 no cpaBHeHl110

C 4YfYHHbIMl1 KOJlbuaMI1.

EOJlbWOH rrOJlO)((Ji[TeJlbHbIH OnbIT, HaKOnJleH-

HbIH KOMnaHl1eH «EAPPEHC», rr03BOJl5leT cerO)J,H5I

MO)J,epHI13I1pOBaTb JlI060M nopwHeBoH KOMnpeccop

KpeHUKonQ:>Horo Tl1na rrepeBO,Ll,OM Ha 6e3MacJI5IHYlO

TeXHOJlOfl11O 11 06ecrre411Tb pa3J1114Hble TeXHOJlOfl1-

4eCKl1e np0I13BO)J,CTBa 4l1CTbIMl1 OT MaCJla C)((aTbIMI1

ra3aMl1 ,LI,aBJleHl1eM )J,O30 MTIa.

1. 3axapeHKo B. fI. Pa3pa60TKa H I1cnblTaHI15I HO-

BblX rropwHeBblx KOMnpeccopoB 6e3 CMa3Kl1 j j KOMn-
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