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Simulation and research of

the nitrogen thruster flow field
Wang Dingjun, Song Huiling, Liu Wei
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: Numerical simulation of the flow field through an attitude control system thruster is
conducted with FLUENT software. The distribution of flow field pressure and Mach number is ob-
tained. The flow achieves sonic velocity through the control orifice and the compressed flow produces
shock wave. After expanding and being compressed, the flow achieves sonic velocity at the nozzle
orifice. The simulation results agree with that of ground experiments.
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Fig.1 Sketch of the nitrogen thruster

B ARy @RITH, BHEXH,
HEHBERE, ARk (WY ZEP4

MBS, RSERREAERT, TREG

WEERE S BREONRRES, EREH
B, AR, LA RNEE, RERA
HE, RSERENSEHKERT SZRE
B ) R AR Ay BRI b, LT R 5 R
Z IR HyERE, SRR,

2 BUERRIAGL R AR

2.1 ¥HBE
EEHHER.

% , 8 9 (o )0V
at +8x (pu )+6x v ) r =5. Sy

MRS RTEFRSNS:
i) 1

s L

e el el
(2)

KA 14 19 =9
az(”")+ r 6x(rpm))+ rd (rpvo )= 6r+

<

d_2

L[y (%, 8u)), 100,00 2y .5)-

r ox dx or ror

b2 b(y FplE 3)
3r r
He

- Ju,v v
V=240 2
v ax or r

Rof, whHIREE,
PSRN
2 (pw)+L-2 (rpu)+ -2 (rpww)=
134 owl] 134 0 (w
T r s Tl @

BEERA:

d ad -
m (pE)+a~xi (v, (pE+p ) )=

L (kg Tl ©
22 Wi

RABTTES, TERTEHOAHS
W, NBUNTER, O AT
BRI R . SR



38 kB O i

2010 4 B

SHFRRSE, PR —A 2 X FR im0 & m st a]
LB RIS BNREIERL, NTTEERN=
BRI LEF T, 5B Fluent RALH
GAMBIT MR 4384, B mEmitEsEa,
WA 2 Fis. IREEHIIRE A R A B 24
JLaEHMMBIEERR, ERETESERAE
R M, MFEEXBENRGERRRR
AHIRIFHIVER.

B2 BSBErSRATHENERER
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Fig.3 Thruster flow field
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