Q = ﬁ. o 412

D BRFE LIt 132
SPACECRAFT ENVIRONMENT ENGINEERING
« hpXEGHT SEHEFEECHEHT

NEFMEZ B NRCSIHUR TN BUERIUA R
IR HH AR Dakk S e 42 F

Numerical simulation of RCS jet interference effect in the re-entry process of a Mars probe
SUN Ruibin, HUANG Yuqun, MA Jikui, LIU Yaofeng, LIU Yuwei, NI Zhaoyong

TELR IR E View online: https:/doi.org/10.12126/see.2023060

BT BRI HAB S EE

Articles you may be interested in


http://www.irla.cn/article/doi/10.12126/see.2023060

40 B 4 3 AN A = A D Vol. 40, No. 4

2023 4 8 H SPACECRAFT ENVIRONMENT ENGINEERING 331
https://www.seejournal.cn E-mail: htqhjgc@126.com Tel: (010)68116407, 68116408, 68116544

KEBIRMBEBHN RCS B T B M
BEREDH R

ek, BRAE, Duks, x)HE, WpEsh, g E
(PEfTR SR, JEaT 100074)

E: A KEXRAFETORMER A4 F % (RCS) *HATIRIEA, KA A HF CFD A4 42
MOKEAFFEIHE” (MSL) S EKERAIREF AT, 15 LK F 585 AT
KGR R I Foit B 48 RVATATIRIRIE; #Mm TR T KEKRARE SR Fik (M =5~10) &4 T 9B @
AT AL FAEAE DL, KIFT RR LA (a=0°~-30°) . F Lttt T oA T LA s NIE: fz'
B3 K5 BRI T R 3 3R A BN Ao AR AL A FE3E Au s SRR Dy AT B An T 4K ) 4B 69 B A D
R4ERT A K IR Bt Atz it RS

KA KEKRA,;, H8F K, )\53%ﬁéwna, BORT I BAEAE; CFD $k4F

FESES: V476.4;V529.1; V411.3  XEirEE: A XEZHS: 1673-1379(2023)04-0331-07

DOI: 10.12126/s¢¢.2023060

Numerical simulation of RCS jet interference effect in
the re-entry process of a Mars probe

SUN Ruibin, HUANG Yuqun, MA Jikui, LIU Yaofeng, LIU Yuwei, NI Zhaoyong
(China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Aiming at the problem of reaction control system (RCS) jet interference in Mars atmosphere, a
self-developed CFD software was used to numerically simulate the jet interference effect of Mars Science
Laboratory (MSL) shape in Mars atmosphere, and the results were compared and verified with those from
calculation and from hypersonic jet interference wind tunnel test in the reference. Then, the numerical simulation
of the yaw direction jet interference effect under hypersonic velocity (M,=5-10) in Mars atmosphere was
completed. The aecrodynamic laws of jet interference under different attack angles (from 0° to -30°) and different
Mach numbers were obtained: a. The increase of negative attack angle leads to the increases both in jet
interference effect and additional yaw moment; b. The incoming Mach number has little effect on additional
moment. Those research may provide some reference for the design of Mars probe jet control.
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