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KPUOTEHHbIE 3ANMPABOYHbIE CUCTEMbI

MHOTOPA3OBOIoO KOCMUYECKOIO KOMMNAEKCA «2HEPTU4-BYPAH»

3a 20 rem, npouteduiix co OHs 3anYcKa KOCMULECKO20 0pOUmMaroHo20 Kopabas «bypaw,
NOSBUAOCL HEMALO0 NYOAUKayUL, NOCBAWEHHbILX KaK camomy «bypany», max u ceepxms-
HCENOU paKeme-HOCUMeNO «IHepeus», KOMopas 8ol8eaq e20 8 KOCMOoc. Ima pakema,
MowHoCcmo dsueameaeli KOMopol 6 momenm cmapma cocmasasia 132 man. kBm npu
cmapmosotl macce 2400 m, ssaarace 8oL0arouumcss OOCMUNCEHILEM OMerecmB8eHHol Hay -
KU U MeXHUKU U KO 8pemerl eé co30anus boiaa camoll mouwHol pakemotl 8 mupe. Ynuxano-
HolMu OblALL U KpUO2EHHble cucmembl, obecnedusasuiue 3anpasky nepeoxaAancoéHHolmil
acudKuUmMy 8000POOJOM U KUCLOPOOOM MONAUBHBLX OAKO8 paKemol- HOCUMeAl U OpOUmary-
HO20 KOpabad ¢ nociredyiowum ux mepmocmamuposarnuen. Paccmampusaomes ocoben -
HOCIUL COB0AMMLLY OASL AMUX yeaell KPUOSeHHbLX 3AnpaBOUHbLX cucmem. A8mopul cmamou
NPUHUMAAL HenocpedcmBerHoe yuacmue 8 CO30AHULL KPUOLeHHbLX clucmem 0m pazpadom -
KU UX 3CKUSHBLX NPOeKMO8 1 0 NYCKA 8 IKCNAYAMAYUIO.

Karuessie crosa: Pakema-rnocumens. Mroeopasoselll kocmuueckurl kopabao. Kpuoeer-
Hole 3anpasounsle cucmemol. Tepmocmamuposanue. JKudkuii 600opod. Kudkuil Kucaopoo.
Tenaoobmennuru. Kpuocennoie pezepsyapol. bezonacrocme.

V.N. Krichtal, A.B.Lenskiy

CRYOGENIC REFUELING SYSTEMS OF REUSABLE SPACE COMPLEX «<ENERGY-BURAN»

For 20 years past from the date of start of space shuttle « Burans, many publications devot-
ed both to «Buran» and to superheavy carrier rocket «Energy» which has put it in space
have appeared. This rocket which engines capacity at the moment of start made 132 million
kW at starting weight 2400 tn, was oustanding achievement of domestic science and tech-
nics, and by time of it creation was the most powerful rocket in the world. The cryogenic
systems providing the refuelling by overcooled liquid hydrogen and oxygen of fuel tanks of
the carrier rocket and orbital ship with next them thermostated keeping were also unique.
Features of the cryogenic refueling systems created for these purposes are considered.
Authors of article accepted a direct participation in creation of cryogenic systems from
development of their outline sketches and before putting into operation.

Keywords: Carrier rocket. Space shuttle. Cryogenic refueling systems. Thermostating.
Li-quid hydrogen. Liquid oxygen. Heat exchanger. Cryogenic tanks. Safety.

1. BBEAEHUE

[Tpouwto 20 sieT ¢ TOro 3HaMeHaTeJbHOTO COObITHS,
KOTOpPOE, K COKAJIeHHIO, He TOJYUHJIO TPOAOJIKEHHS, HO
HaBcerna OyleT BMHMCAHO B MHPOBYIO HCTOPHMIO OCBOEHHSI
kocMoca®. DTo — MycK MHOropa3oBOro KOCMHYECKOro

Kopabusisi «Bypan», cocrosBimiicss 15 Hosibpss 1988 1.
(cMm. poto 1).

Cam ryck, Bcero jiBa BUTKa BOKPYr 3eMJIH H rocie-
JloBaBILast yepes 3 u 25 MHUH rocajgka KopabJist MpoLILIH
Ha yauBJende ryajnko. Coyuuslidecs ke 3atem 8 CCCP
«BEJIMKHE TTOTPSICEHHUsT» He TI03BOJIMIIM MPOJIOJKHTE MPOT-

*) ABTOpbI CTATbH 32 AKTHBHOE yuacThe B pabOTax U pellieHre OTBETCTBEHHBIX 3a/1a4 110 CO3JIaAHHI0 CUCTEM KPHUOTEHHOTO 06eCTeueHHst
noséra Kopabast «Bypan» nHarpaxzaens [IpaButesnserBom CCCP: B.H. Kpuwimana — oppenom «Tpynosoro Kpacrnoro 3namenn»,
A.B. Jlenckuti — «Oppenom [pyx06bl Hapoos». ®enepanus KocMoHaBTHKY PP HeoHOKPATHO OTMeuasa X BK/Ia/ B Peasld3aLuio
KOCMHYECKHX rporpamMm mejadisimu: «40 siet nosiéra FO.A. Tarapuna», «Akagemuk B.I1. Bapmun», «50 et KBOM» n «AxkajeMnk

C.IT. Koponén».
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