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K BOIPOCY KJACCU®PHUKALIMHU «CYXHUX» TASOAUHAMUHECKHUX YIUIOTHEHUH
KOMIIPECCOPHbBIX MALUIUH, OCOBEHHOCTU KOHCTPYUPOBAHUA

Kiuioueevie cnoea: cyxoe 2A300UHAMULECKOE Yriomueue, ZJ(?Hm_I?O6e{)i('Hblll1 Komnpeccop.

[Ipedcmasnena knaccugpukayus cyxux cazoounamuyeckux yrnomuenu (C1V) komnpeccoprelx mawun. Hznodicenst
ocobennocmu kowempyuposanus CIY. Omumeveno, umo dis cozoanun C1'Y 1e06x00umo nposecmu KOMRACKE HAYUHO=
UCCAEO0EAMEABCKUX U KOHCMPYKMOPCKUX pabom, KOMOPLIe MOXCEM RPOBECMU MONbKO KPYAHAR (hupma. 001a0aouyas
OBUUPHOT UCCRCO06AMERLCKOU U RPOUIBOOCMELHHOU HAZOU.
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Classification of dry gasdynamic seals (DGS) for compressor machines has been presented. Details of DGS
engineering have been set forth. It has been noted that only a large company having extensive research and production
facilities has the power to carry oul a package of scientific-research and development work necessary for DGS

engineering.

Cyxoe razojpuHamuueckoe yinorHeHue (CI'Y)
A KOMIPECCOPHBIX — MAlMH  ABJACTCA  Y3JIOM
MHIMBHAYANTBHOTO HenonHeHus [1]. DT1o olycnosieHo
OOIbIIAM  KOJIUYECTBOM  Pa3iHYHbIX KOMITPECCOPHbBIX
MalllMH OTJHYAKIIHXCS M0 FeOMETPUUECKUM pasMepam,
CBOMCTBAM MEPEKAYMBAEMOH CPE/ibl, PEKMUMaM padoThl
K KOTOPbIM OTHOCATCA CKOPOCThL BpalleHWsl POTOpa,
HauankLHble W KOHEYHbIC [AaBJEHWs W TeMmnepatypsbl,

TEXHOJNOI'MYECKHE  OCOOCHHOCTM W BO3MOKHOCTH
CUCTEMbI  BCIIOMOTATEJILHOTO — 0DOpYJIOBaHMs  OT
KOTOPBIX ~ 3@BMCHT,  HalpUMep  THIl  YIUIOTHCHHS

OTJACAUIETO MACAIYIO TIOJ0CTh NoAlMIHuKa OT
padounx mnap CIY, HenomycTUMOCTH YTHIH3ALNH
yTeuku B atmocdepy unm rnomnajsanus 6ydepHoro raza s
nepekayruBaeMblii POAYKT. B 3aBUCHMMOCTH OT CROMCTR
nepekauMBaeMoii  cpesibl  MCMOJB3YIOTCA  pPa3jHYHbIC
MaTepuanbl Map TPeHWS M [OKPLITHS MX pabouMx

NOBEPXHOCTCH, B 3aBMCHMOCTH OT  YIUIOTHAEMOIrO
JaBJICHUS TNPUMEHSIOTCH  Pa3/M4HbIC KOHCTPYKLMH
/1EMEHTOB obecrneuuraroInux OJIHOBPEMEHHO

MOARUWKHOCThL AaKCHAJILHO-MOJABUXHOIO KoOJibLi@ M €ro
YIUIOTHEHHE B MECTE CONpPsOHXCHHUA C HENOJIBUKHbIM
koprycoM. Kpome TOro B 3aBHUCHMOCTH OT CBOHCTB
cpelibl, €€ TemIcpaTypbl M YIUIOTHAEMOIO NaBJICHHS
MpeIbARASIOTCS pazindHble TpeOOBaHUA K BTOPUYHbLIM
2N1aCTUMHBIM YIUIOTHUTEJIbHbIM NEMEHTaM.

Bonpmoe xkonuyecTBo YKa3aHHbIX [MTPU3HAKORBR
satpynusier  knaccupukauuio  CI'Y,  oaHako  Bce
[(IPOM3BOANTENH YNNOTHENHH B OGOJbLIMHCTBE YXKe

ONpeNeTWIHC, € OCHOBHBIMH  KOHCTPYKTHBHBIMH
PELIEHUAMU,  KOTOPbIMM  BO3MOXKHO  IEPEKPBITH
CyulecTByroIiee  paszHooOpazue TONS  napameTpoB

KOMIIPECCOPHBIX MALUMH, MPUMEHSEMbIX B PA3JIM4YHBIX
TEXHOJIOUIECKMX MPOLeccax.

[To koHcTpykTHBHOMY McronHeHuto CI'Y no
HAIIEMY MHEHMIO CJCAYCT PasfC/iuTb Ha CIICIyrOllre
rpynnsi (puc. 1):

1 — 1o pacrnonoKeHUo YIUIOTHUTENbHBIX
cryneneit  CI'V  nensatea HA  CXeMBl ¢
NOC/EA0BATE/IbHBIM PACIIONIOKEHHEM CTYTNIEHEH M 10
THITY «CIIHHA K CIIMHEY;

136

2 — IRy v MOCIE10BATE 1bHbiM
PacrosioKeHHeM CTyrieHel noapasieNsioTcs Ha —O/HO,
-IIBYX, ~-TPEXCTYNEHYATHIE YILIOTHEHHS,

3 —  [JBYXCTyMeH4YaTbic  YMIOTHCHMA €
MOC/Ee0ORATENLHBIM PACNONOKEHUEM CTYTIEHEH NENATCA
Ha YIJIOTHEHMS C IPOMEKYTO4HbIM JlabupunTom n Ges
TPOMEIKYTOUHOTO J1abUpHHTA.
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KOHCTPYKTHBEHOMY HCIIOJIHEHHIO

Ha puc. "1 npeacraeieHa  rpynnupoBKa
YIIOTHEHWH N0 KOHCTPYKTHBHOMY  MCIOJIHEHHIO,
onpeaenstoiemy odjacts npumenerus CI'Y a umMenHo:

- YMUIOTHEHWE C PACTIOJIONKEHMEM MNap TPEeHUs
no THMY «CNMHA K CHOUHE»  [pPUMEHAETCS B
KOMpeccopax rae HEJOIMyCTUMA norajaHue
MepeKayBaeMoro rasza B OKpyKaroulyto cpeay;

- OJHOCTYIEHYATOE YIUIOTHEHHE NIPUMEHACTCS
B KOMIIpEccopax rnepekavurparoliux He ornacHsi€ ra3sbl, B
KOTOPbIX JIOMYyCKAeTCsi UX MONaJaHue B OKPYKAOLLYH)
cpeny;

- IBYXCTYNEHYaroe (TaHAeMHOe) YIUIOTHEHHE
HauGosee 4acTo npuMeHserTcs B komnpeccopax. OAO
«"a3npom» B « THTIORBIX TEXHHYECKUX TPEOOBAHUAX. ..»
OlIPE/IE/IIl IaHHBIH THI YIUIOTHEHUH U1 YCTAHOBKH B
KOMIIpeccopa  3KCIUTyaTHpyeMble  Ha  JIMHEHHbIX
razonpopojax. Jsyxcrynenuarsie CI'Y npumeHsa0TCs B
KoMmnpeccopax ¢ JOMYyCTHMOH yTeuykoHW rasa B




OKpYKaILYI0 Cpealy, MpH 3TOM CTYNEHb €O CTOPOHbI
MPOTOYHON 4YacTH paboTaeT Kak OCHOBHAsA, CTYNEHb €O
CTOPOHBl TIOJIIWITHUKA KaK pes3epBHas Ha Cly4dai

MpopLIBA ra3a 9epe3 OCHOBHYIO YIIOTHUTENILHYIO
CTYIIEHb;

- ABYXCTYNEHYATOE YTUIOTHEHHE c
MPOMEXYTOUHKLIM  NaGUPUHTOM  NMPHUMEHAETCA B

KOMIPEccopax B KOTOPbIX HENONYCTHMAa MOTagaHne
riepekavMBacMoOro rasa B OKPYKalOUlyl0 Cpeny H
nonagaHue OydepHoro rasa B MepeKayuBaeMbii
KOMIIPECCOPOM ras;

- TPEXCTYNEHYATbIE YIUIOTHEHHS NPUMEHSIOTCS
& KOMIIpECCopax BbICOKOTO AaBiaeHMs. JIBe CTyNeHH co
CTOPOHBI MPOTOYHOW YACTH SBASIOTCS pabOUMMH, Ha
HUX  «cpadaTblBaeTcs»  YIUIOTHSEMOE  JaBJIEHUE,
CTYNEeHb CO CTOPOHBI MOHITHUKA AB/SCTCA Pe3ePBHOIA
Ha Ccily4aid pasrepmeTv3audd paboyMx  CTYMEeHeMH
. VIUIOTHEHUSA,

B kadecrse  GapbepHOro  YIIOTHEHMSA
pasfiesIAIoIero MacysIHyIO TMOJIOCTh MOJALIMIIHMKA M
rasoguHamMuyeckne  paboune  mapnt CIY, B
3aBUCUMOCTH OT HAJIM4YUA JIOCTATOYHOTO KOJIMYECTBA
230Ta, KOTOPbIH B GONBLUIMHCTBE CIY4aeB UCTIONB3YCTCA
& kayecTBe DAPbepPHOTO raza NPUMEHSIOT NaOUPUHTHBIE
VIUIOTHEHMs], 1LEJIEBbIE YILIOTHEHHA C IL1aBalOIMMHU
sonbuamMu. B psne cioydaeR HaxoIAT TPUMEHEHHE
paiuaibHble LLEJIEBBIE YIUIOTHEHUS WJiH
ra30HHAMUYCCKHUC Mapbl YCTAHOBJIEHHbIE MO CXEMe
CAMHA K CIIMHE.

[lo HanpaBieHMIO BpallEHUs YIUIOTHCHMsA
MOApA3JeNsIoTC HAa OJHO U ABYHAIpamjeHHble. Y
saknaod  Gupmbl  nipowssoautens  CI'Y  wumeercs
cobcreennplit MpoduiL ra’oJMHaAMHY9ecKOH KaHaBKH
®OTOPBIN, CySl O PEKITAMHBIM OYK/IETaM, HaWIy4YIHM
obpaszom obecneumnBaet HanéxkHyw pabory CI'Y na
BCeX peKUMax OIKciUlyatraluuud Komimpeccopa. Jns
wiaccudukauun  CI'Y  3HaueHue MMEET  TOJIBKO
HanpaBieHHe BpalLleHHS.

l'abapurnbie pasmepsl CI'Y  onpeaenstores
AMAMETPOM BaTa M PaCTOYKOH B KPBIIIKE WIIM KOpITyce
CKATHSI KOMIpeccopa B MECTe YCTAHOBKM YNIOTHEHHS.
TITH  pasMepbl, B KOHEYHOM CuY&Te U OMpPEALSIAOT
pasmepbl mapel TpeHus CI'V, a cieoBaTesibHO U
aAManasoH paboTsl YIUIOTHEHHH. Y GONbIIMHCTRA PUPM-
npoussoaureneii CI'Y  cyuecTByioT THINOpa3MepHbIC
psibl ONpene/isieMble JMAMETPOM Bajia, Kopryca u
oceBbIM  pa3sMmepoM.  [lpuMeHeHHE  CTaHIApTHOrO
pEeLleHUs] U3 HOMEHKJIATYPhl (UPMbI-NPOM3BOUTENS
CI'Y MOXKeT CYUECCTBEHHO CHU3UTH  CTOMMOCTH
CHCTEMb! YTUIOTHEHH .

OTtMeTuM ewé oMy TpyInmy [HapaMeTpoB, He
smaccupuumpyromux  CI'Y, HO onpeaensrommx  HX
paboTy — OTO peXUMHble IapameTpbl — JaRJIEHUE
VIUIOTHAEMOro rasa, €ro TeMIeparypa W CKOpOCTb
BpalleHHs poropa. OTH IApaMeTpbl COBMECTHO CO
CBOMCTBAMM ra3a XapaKTepH3YlT BaXHOE YCIOBHE
@YHKUMOHHUPOBAHHS YIUIOTHCHHH — pacxox yTedKH
raza, OTHocAuiMiics K  ©0e3BO3BpaTHBIM  IOTEPAM
nepeKauuBaemMoro npoaykra. PupmMbI-NMPOM3BOAUTEIN
CI'V, uMeloiue B CBOEM paclopsHKeHUM COBPEMEHHbIE
nporpaMMHbie  KoMIUlekcbl A pacu€ra  CIY,
OOILUMpPHBIE  JKCICPUMEHTAllbHBIE  HCCIIe[0BAHUA U
3HAYMTESbHbIN OTILIT BHEAPEHHS, UMEsl THTIOPa3MEPHBIC

pAdbl  NCPCKPBIBAIOT  OOMBLINOH  CHEKTP PEKHUMHBIX
napametpoB. [lpun 3akase YIUIOTHEHUS pPEXUMHbIE
lapaMeTpPbl U CBOMCTBA r'a3a 3aroH;MIOTCSA B ONPOCHBIX

muctax. C yu€TOM  3TOTO0O M pPYKOBOACTBYACH
TUTIOPa3MEPOM  YIUIOTHEHMS  (UPMa-NpPOU3BOAUTEIb
CI'Y omnpeaenser pacxoa yTeuku rasa 4epes
YIUIOTHEHHE.

[MpuBeném npumep sanucu CIY, cornacHo
NPeNCTABIEHHOH KnaccupUKalum, nns I'TA
YCTAHOBJIEHHOTO  HA  JIMHEWHBIX  rasolpoBOJAX:

NBYXCTYNIEHYATOC, [BYHAINPABIEHHOE YINOTHEHHE C
KOHLIEBLIM JIAOHPUHTOM.

M3 mpoBen€HHOrO aHanusa KOHCTPYKTHBHbBIX
npwsnakoB  CI'V  moxno cnenaTh  BBIBOJA, 4TO
PYKOBOJCTBYSACH TOJIbKO M3JI0AKEHHOMN Kiaccnpuranmei
Ul NOTpeOHTeNs  YIUIOTHEHUN  3aTPYyAHUTENLHO
3akazath Tpedyromuecs CI'Y W ymjioTHEHHe SBISETCS
Y3/10M WHAUBMIYATLHOTO UCIIOJIHEHHUA.

Konctpyuposanue Y CBA3aHO c
HEKOTOPbIMM  OCOOEHHOCTAMM,  CTAJIKMBATBCH  C
KOTOpBIMH TIpuxoauTcs paspaborunkam CI'Y. Drn
0COOEHHOCTH He nponucanbl uMmeronmmucs 'OCTamu.
B KauecTBe npHMEpa  pPaccMOTPHUM MECTO
PAcMoJIOXKEHH PE3UHOBOIO YIUIOTHUTENLHOTO KONBLA €
TbIJIbHOH CTOPOHbI  AKCHAJIbHO-TIOABW/KHOIO  KOJbLA
napsl TpeHus. HasHayeHue 310ro pesmHOBOro Koibl@a —
pasjenenne 00J1acTH BbICOKOTO AABJICHHS OT OOJIACTH
Hu3koro jasienus. [lpu dToM pesnHOBOE KOMBLO HE
JIOJDKHO  TIPEMATCTBOBATH MOABHKHOCTH  AKCHAJIbHO-
NOABWKHOTO  Konbla. Pexomenpaumit no BbiOOpy
(opMBI KaHABKHU, AHAMETPAILHOIO HATSAra Pe3MHOBOTO
KONblia Ha KOPIYC YIJIOTHEHWs WM Yria HakioHa
CTAILHOTO KOJIbLIA MPHXKUMAIONIEro Pe3UHOBOE KOJILLO
K aKCHAJIbHO-MOABMKHOMY He cyluecTByeT. YToObl
1oduTbes paboTocnocobHOCTH OTUCAHHOMH
KOHCTPYKIMK  (PUPMaM-TIPOU3ROJUTEINIAM  TIPUXOJIUTCSA
MPOBO/INTh MHOKECTBO JIOPOrOCTOS KX
JKCIIEPUMEHTANILHBLIX M pacu€THLIX HUCCIeN0BaHUI.
PekomeHnali K NPOEKTHPOBAHUIO  YIUIOTHEHWH
COCTAB/IAOT KOMMEPYECKyio TaliHy, a B peKJIaMHbIX
Oywierax cojepxarca Jmmb o0mue cBegeHua. M3
JIUTEPATYPbl M3BECTHBI (POPMbI KAHABOK BbITIOJIHEHHbLIE HA
MPIDKMMAIOIIEM CTalbHOM KOJIbLIE, TpeACTaBicHHbIE Ha
pHuC. 2, 3TO KaHaBKa C MPSMOYTOAbHBIM Tpodunem (pHc.
2a), KanaBKa ¢ HAKJIOHOM MPWKHUMAIOWEH MOBEPXHOCTH
NOJ  HEKOTOpbIM  yrjioM  (puc. 20.,B),  KaHaBKa,
MOBTOPSAIOIIAS  KPYIJIOE  CE€YEHME  YIUIOTHUTENLHOIO
konbua (puc. 2r). Bce >t dopmsl Jokazanu CBOIO
paboTocnocoOHOCTh B CI'Y pasiuuHbIX NMPOU3BOAMTENEH
M MPUMEHEHHE Kak/I0H (GopMbI 00YCIOBNEHO TOJIBKO
NPOBEIEHHBIMU HA HAYallbHLIX CTAIMAX pa3pabOTKH
CI'Y wuccnenopanmsimu. C  pocTOM  YMJIOTHACMbIX
narnenwii GyHKUMIO pazaeneHus odacTeil BHICOKOTO U

HU3KOr0  JaBieHMH  ypaéres — pealus3oBalb B
KOHCTPYKIMHU MPeACTABISHHOM Ha pUC. 21,
PaccMoTpuM  noapoOHee  KOHCTPYKTHBHbIN

3JIEMEHT, COCTOAMI M3 ueThbIpEX aeranedt (puc. 2,B).
[lpennonoxumM, 4YT0 3a30p h Mexny akcUalbHO-
MOJIBMKHBIM KOJIbLOM | 1 Kopmycom 2 BeiGpan Oosibliie
ONTUMAJILHOrOo. B 3TOM ciiyuae mpu BEICOKOM nepenaje
M@BICHWH  BOSMOXHO  monagasue  pe3HHOBOIO
YIUIOTHHTENILHOrO KOJibUA B 3a30p h, 4T0 mpuBeiéT K
noTepe MOABUKHOCTH aKCHAbHO-MOABWKHOTO KOJbLA.



B apyrom ciydae noa coOCTBEHHbIM BECOM aKCHAbHO-
NOABWKHOE KOJILLO IOC/E€ YCTAHOBKH YIUIOTHEHMA B
KOPIyC C©kKaTHd  Kommpeccopa  (YIJIOTHEHHE W3
TPAHCHOPTHOIO BEPTUKAJILHOTO M0JI0XKEHUs
YCTAHABJIMBAETCS B FOPU3OHTAILHOE) CONMPUKACAETCA B
BepXHEHM TOYKE C KOPMyCcOM 2, B HMWKHEH TOUYKe
NpoU30MIET JABYXKpPAaTHOC YBCAMYEHHC BbIOPAHHOTO

KOHCTPYKTOPCKOTO 3a30pa. 3HaYuTeIbHAS
HepaBHOMCpHOCTb 3a30p03 o Opr)K HOCTH
COMPATAEMBIX  [IOBEPXHOCTEN MOXET MPHUBECTH K

NepeKkocy aKCUaJIbHO-MOJABWKHOIO KONbLA B MOMEHT
noaayd rasa B KOPIOYC KOMmpeccopa M Havana
BPAILIEHUs POTOPA, 4HTO B CBOK OueEpelb MOXKET
MPUBECTH K - CONPUKOCHOBEHHIO  BpAILAIOLIErocs M
AKCUAIbHO-TIOABMIKHONO  KOJIell, a NpPWHMMAas  BO

BHMMaHKE MallOCThb 3a30pa MEXKIY KOjbLIAMU, Mopsika
1...5 MKM, MO’KET NMPHBECTH K BBLIXOLY YIJIOTHEHMS U3
CTposA.

Puc. 2 -~ KoucrpykTuBnoe wucnonnenue ¢Gopmbl
KAHABKH 110/l  PE3MHOBBIM  YINIOTHHTE/IbHbIM
KOJILLOM

C apyroii CTopoHbl €ciii BbIOpaTh CIMLIKOM
MalieHbKMH 3a30p, TO B pe3y/ibTaTe pPaaHalbHbIX
nedopmaumii OT cua  JlaBleHMH JICHCTBYIOIIMX Ha
AKCHAIbHO-TIONBHKHOE  KOJIBLO  BO3MOXKHO  €ro
3aKIMHMBAHHE C  KOPMycoM W MOTeps  OCEROH
HOABWKHOCTH KOJIbLLA, YTO TAlOKe HMPUBEAET K BbIXOLY
YIIOTHEHUE U3 CTPOS.

[lopropumca ewE pas, 4TO HCHOIb3yemas
TEPMHUHOJIOTU B OTHOLICHMM 3a30pPOB «OoNbION» WK
«MasIeHbKHH»  MCIOJAB30BAHA  TOJNBKO € LEJIBIO
0003HaUMTh BHUMAaHWE [pPW TMPOEKTHPOBAHWM Ha
OTBETCTBEHHBIH SNeMEHT YMIoTHeHHA. PeanbHbie Ke
YHUCJIOBBIC 3HAYEHU ONpeaeATCS
TEPMOYINPYrorazoIMHaM H4ECKUM pacu€rom,
IKCTIEPUMEHTATHLHBIMY  UCCIIE/IOBAHUSIMU U OILITOM
BHE/IPEHUA M COOTBETCTBEHHO npecTaBJsioT
KOMMEPYECKYH) TaliHy KOMITaHHH.

B 3akitoueHnn HEOOXOAUMO OTMETUTb, 4YTO B
HAacTOANIEC BpPeMsA MHOKECTBO (HMPM MpeanpUHUMAOT

NOMNBITKH pazpabotath Cry cOOCTBEHHOT
koHCTpykumu.  OnHako  paspaloratb — HAAEKHYIO
KOHCTPYKLHIO, OTBEYHAKO LY O BCEM Tpe6OBaHI/DIM
IKCTUTYaTallMM  KOMIpeccopa Moa  CWiy  TOJLKO
Opra"usaumu HMC}OLU,eﬁ 3HAYUTEJIbHbIE

KOHCTPYKTOPCKHE M Hay4dHbIC TpaauUHH, OO0JbIIOH
OMNbIT  JKCIUIyaTaUMH  KOMIPECCOPHBIX  MallMH,
COBPEMEHHBIC UCMBITATENBHYIO W IPOU3BOACTBEHHYIO
0a3bl. OJIHUM U3 OTEYECTBEHHBIX JIMJIEPOB Pa3padOTKH,
IMPOU3BO/ACTBA U BHCAPCHHSA KOMIPECCOPHLIX Mallui €
CYXHMH razoMHaM HyeCKUMH YIUIOTHEHUAMHA
cOOCTBEHHOro mpoussoicTBa coBmecTHo ¢ OAO
«KasaubkoMmpeccopMan» B HacTosilee  Bpems
seasercs 3A0  «HUHTypbokomnpeccop um. B.b.
HInennay r. Kazaus.
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