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PACYETHOE MICCAEAOBAHME NPOLIECCOB B MOPLLUHEBOM YNAOTHEHUA
KPUOTEHHOIO HACOCA

ek musrocno pabomvl NOPULHEBOCO KPUOSEHHO20 HACOCA 8 3HAUUMEAbHOL Cenenu
onpedeasemcs pabomotl nopuiHegoeo yniomuenus. llpusedena mamemamuueckas mo-
denb YnAoOmMHeHUs, Yuumol8aowas meniosgole u eudpasiuveckue pgexmol 8 ycaosusx
HeCmauyuoHapHoeo mevenus 1 nepemerroeo dasienus. [locmpoena sueeunas mooeas, Ha
OCHOBAMUL KOMOPOLL UCCALO0BAHbL PACCMOMPEHHble 8 Hacoce npoyeccol. Bolagaerol oco-
beHHoCmu padbonmol YHAOMHEHUSL 8 HACOCe KPUOLEHHOL HUOKOCML, BOSMONCHOCTU NOAB-
ACHUSL KPUMUHECKO20 UCMeUeHUs 8 3aMKe KOAbUa U 00pasosanus naposo2o ny3soips 8 pa-
bouen 06véme. Yemarosaerol YcA08USL, NPU KOMOPLLX NAPOBOLL NY3bLPb MONCCT 3AHUMANMb
00 30 % o6wvéma paboueii norocmu. [pusedenvl epaghuru pacnpedeserus dasreHull u pac-
X0008 o OAUHE YnaomHeHus 8 pa3auyHolx pazax pabomel Hacoca.

Karouesole cnrosa: Kpuoeennuili nopwinesot nacoc. [lopunesoe yniomruenue. Mamena-
muueckas modeav. Pacnpedesenue dasrenutl u pacxodos. [lapoobpazosanue. )Kuokuii
Kucaopoo. Ymeuxu.

V.N. Taran

ESTIMATED RESEARCH OF PROCESSES IN PISTON CEALING OF THE CRYOGENIC PUMP

The overall performance of the piston cryogenic pump is substantially defined by operation
of piston sealing. The mathematical model of sealing which are taking into account thermal
and hydraulic effects in conditions of a non-steady-state flow and variable pressure is
reduced. It built a cell model on the basis of which realizable processes in pump are investi-
gated. Singularities of operation of sealing in pump of cryogenic liquid, possibilities of
emersion of the critical outflow in the lock of a ring and formation of a steam bubble in a
displacement volume are detected. Conditions at which the steam bubble can occupy up to
30 % of volume of a working cavity are shown. Graphs of distribution of pressures and
expenditures on length of sealing in different phases of operation of the pump are reduced.
Keywords: Cryogenic reciprocating pump. Piston sealing. Mathematical model.
Distribu-tion of pressures and flow rate. A steam generation. Liquid oxygen. Escapes.

1. KOHCTPYKUHUSA U YCJIOBUSA PABOTbI
YIMJIOTHEHMUSI

HOil 6 MM M3roTapJiMBaeTcs 110 8-My KBAJHTETy TOYHOCTH.
Xopoluasi 06pabaTbiBaeMOCTb MaTepHasa KoJiell [103BO-
JsieT o6ecrnednuTb e€ Ha 3TOM ypoBHe. BesnunHa Havalib-
HOTO TOPLIEBOTO 3a30pa conpsiraeMblx AeTaJefi MpH Takoi
TOUHOCTH KoJsiebJiercst oT 6 10 54 MKM. TUMTHUHBIMY 5IBJISA-
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D eKTUBHOCTb MOPIIHEBOrO HACOCA /TSI CIKHKEH-
HbIX FAa30B B 3HAUUTEJIbHOM CTETeHH orpeieJisercs pato-
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TOH YIJIOTHEHHST TTOPLIHSI.

HauGoJibliiee pacnpocTpaHeHHe B KPHOTEHHBIX HACO-
cax, Kak cjeayet w3 [l], mosyuuno yruiotHeHue B BHJE
MOPLIHEBLIX KOJIel M3 aHTH(PUKLHOHHOTO MaTephasa
[2]. Cxema yruioTHeHUs TIpUBe/ieHa Ha puc. 1.

B uwacrnoct, B Hacocax 2 HCI u 22 HCI miist usro-
TOBJIEHUS YIIJIOTHEHUH Hcnosib3yeTcst MaTepuan P4K20
[3]. D11 Hacochl paccunTaHbl HA IaBJIE€HHS HATHETAHUS JI0
25 MIla. Ha nopunsix tuamerpom 16-35 MM ycTanasiiu-
BafoTcsl 8 YMJIOTHUTENbHBIX KoJell. Kosblia pacrosara-
1oTcsl monapHo B 4-x KanaBKax. Kaxiast kaHaBka 1MpH-

© B.H. Tapan

torest 3Hadenust 20...30 MKM.

Kosblia nepemeniaiorest B paboueil BTyJIKe, H3TOTOB-
Jiennoi u3 cramu 38X2MIOA. Buytpennsist pabouast mo-
BEPXHOCTb, 110 KOTOPOH CKOJIb3AT KOJbLA, MOJBEpraercs
cynepdHHUIIHOA 06paboTKe (XOHHHTOBAHMIO), KOTOpast
obecrieudBaeT MaJjylo LIE€POXOBATOCTb  [OBEPXHOCTH
(Ra=0,2 mkm ). C yuéroM npoliieccoB BO3HHKHOBEHHSI aH-
TU(HPUKLIMOHHON MMJIEHKH HA TMOBEPXHOCTH 3a30p MEXIy
npupadoTaBLIMMCS KOJIBLOM H BTYJKOH MOXKET ObITb NPH-
Hat Ha ypoBHe 0,1 mxm. [llnpuHa nosicka KOHTaKTa KoJib-
1a ¢ pabovell BTYJIKOH MeHbllle HIHPHHBI CAMOr0 KOJblia.



