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Numerical and experimental study of flow
field in vacuum chamber during ignition
transient of reversely-fixed thrust chamber
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Abstract: The theoretical and numerical simulation analyses for the pressure variation in the
vacuum chamber that simulated high altitude condition during ignition transient of reversely-fixed
thrust chamber were performed. Results shows significant pressure increase in the chamber in the
working process of rocket nozzle, which is mainly caused by the kinetic energy of high-speed exhaust
gas. In order to ensure the vacuum degree in the chamber, a deflector is needed to guide the gas out of
the chamber. The numerical analysis and experimental test results show that the pressure rise can be
reduced by the configuration of gas deflector tube at exit of the thrust chamber. It indicates that this
method is benefit to the vacuum of the test chamber. This research may provide a guide for the test of
the attitude and orbit control system in the high altitude simulation test.

Keywords: high altitude simulation; reversely-fixed thrust chamber; gas deflecting

WRAM: 2013-11-28; $EIHM: 2014-01-26
ESEWE: HEAXEHEER AR HETH(2011)Y06)
EE\BN: TER (19790, B, Bt, HRSENREAST RIPIABEAR















94 X #i & #

201444 A

[3] MZE X, R, R, F. WRERITTHE N A Rpt:
BERF ST [J]. KAEZH2E4], 2001, 24(4): 48-49.

(4] FIEER, SR, X, ALY B FEZGMMRBN 1%
SHOEM[T]. KIEZEIR, 2001, 24(3): 47-48.

[5] ZERMH. BAHTM]. b5 B AT ARG, 1987,

(6] AR, MARHEHERIIM]. JL5T: FHHARAL, 1989,

(7] XUF4m, X, 4 3, %. RDX I HMX §9300# 1 #5

FEHER ). KXEZZAR, 2004, 27(2): 63-66.
[8] BT DURPAES S AP R PVRE R R R D). B
BERET K, 2008.
(9] ZEET. M. L BEHE AR, 1993.
(10] XiFn. &HEpF R R Fr[M]. b5 BB Tolk th AR
4, 2008.

(%%: T8E)

R A A e A A A A S A A A A A A A e A A A A S U AU AU AU AU

(L 81 )
4 it

ETESRABNEZEESANELHES
BUE T, BRERABRSEFHHFREREIER
TRMEIE Y 28 DUMRIEHE 2 A KR A S
BERHR. MEFR, #T7TERSEDRAE, 8
546N ZRMSEETE s 8, BELHR
FRELF. 4 GEAZTIERESM 30 PaFt
HEl 140 Pa, BEHAZETIEES L FHEEH
BRI P 80 Pa, FEMKMER 5HEMIALER
BEAHMF, RABSSNEHEERRETHAZE
B SKEEN EAIEE, BERIZHTIE
MERAE 1s, MTFRBTENMESRENE
RERLLL K T B RS R A it — 4
®E.

XM :

[1] GEORGE O O, KONG C D, KYUNG H C. CFD analysis
of pressure recovery in supersonic diffuser of a high
altitude environmental test facility{EB/OL]. [2010-03-04].
http://www.jsass.or.jp/propcom.

[2] MANIKANDA K R, BALASUBRAMANIAN S, KUMA-
RESAN K, et al. Performance characteristics of a gas
cooler in a high altitude test facility[C]//Proceedings of the
International Conference on Aerospace Science Tech-
nology. Bangalore: [s.n.], 2008: 248-258.

[3] HYO W Y, SANGKYU Y, HONG G S. Flow dynamics

at the minimum starting condition of a supersonic
diffuser to simulate a rocket's high altitude performance
on the ground[J]. Journal of Mechanical Science and Tech-
nology, 2009(23): 254-261.
{4]). BAUER R C, GERMAN R. The effect of second throat
geometry on the performance of ejectors without induced
flow, AEDC-TN-61-133[R]. USA: AEDC, 1961.
[5] JONES W L, FRICE H G, LORENZO C F. Experimental
study of zero-flow ejectors using gasous nitrogen, NASA
TN D-203[R]. USA: NASA, 1960.
[6] KT5H, ZHE, BE SHS AFHENERHEELR
By ESNHETE SERE B[] SIRSHEL
£, 2010, 27(2): 231-237.
(7] T, EEM, XM, REERE & ES8ES
BTI]. R REHIR, 2008, 23(2): 19-22.
(8] Bifd, REF, TicH, % REEURRE E#35 5
FREAEBIFT ). B KEEA, 2011, 34(1): 126-129.
(9] fEE, EERE, SR, & BRI EAH T BiEXI
P 5 B 4 302w B R 10]. BR KT ER, 2001, 20
(4): 4-8.
[10] B BT R EFLBR G B AL e i R BT 5T [D).
% FidL Tk K2, 2009.

1] #7AR, BEE, TiRE Az EMRE S 8FET 4
PEF[T]. Bk K EFEAR, 2003, 26(2): 71-74.

(12) Z=4. & b 2 S HLE = L5 | 5T 88T 5B 5[],
BRE T RFER: AP, 2008 (2): 181-184.

[13] AR TS, Fluent % 3 FH[M]. JbaT: ARMRA AR,
2013.

(14] ERE. iHH RS J12 47 -CFD SR 50
[M]. dL5T: AR H AL, 2004,

(R35: BR4A®)



