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Numerical simulation on effects of variable specific heat capacity
on internal flow field of jet vector nozzle

SONG Ya-fei, GAO Feng,~WEN Ke, HE Zhi-lin, JIN Nan<nan

(Missile Institute, Air-Force-Engineering University, Sanyuwan SKanxi 713800, China)

Abstract: Given\ certain variable specific-heat capacity-and constant specific heat capaci-
ty, two-dimensional Reynolds average Navier-Stokes equation was solved by using time
marching method\in finite volume, -and the internal flow of jet vector nozzle was studied.
The results gained {rom differént cases were compared. The results show that: as compared
with the specific heat capacity, when the shock wave generated by second injection moves
toward downstream divergent section, the thrust vector angle and thrust coefficient de-
crease. With thé increase of temperature, the gap between the results from two methods
became wider. The influence of variable specific heat capacity must be take into considera-
tion when studying the internal flow field of jet vector nozzle by the method of computational

fluidic dynamic.
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Fig. 1 Computational domain and close-up

of nozzle grid
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Fig. 2 Mach number contour in internal flow field
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Fig. 3 Pressure distribution on the wall of nozzle

255
2.37
2.19
202
1.84
R ET

1.49
132
114
- 097

0w
i om2
0.44
0.27
0.00

(a) AP

A L RO B I A ) K e AR PN R 1 5 T
BE W T TR TR o0 AR H AR S
FE AR B TR R TR AR I BER ST
(Reu.a =8. 78) X Wi A8 i 4 i AT B B L. (B &
TR SN T H 0, SR Tl 36, 8 B R
FHAF 2 5 U A ¢ TR AN

L emar 2)
tJo

Cp.m'(l) =

B4 B 5 i THEFE W SRR N
0. 878 MPa, &L &8 2500 K s W45 PN 37 37 G
PAZE B AE RS DR R T A K
T E R U Y RE T A R AL B A R A s L
R 4(a) o4 (b) AJ 175 S T2 A8 Ak I 0 o7
] J5 A% 3l , WA PN R 5 b 5 o A B AR LT A
A AEXT T AR A /N = AR T 5. ML 5 ] L
B AR WA B TR — 08 8 LSS
(R B4 SR A T A A5 SR A L A
X PR O FE W AE I P S Bl B v . 5 2R Y
FLAE KT 3948 R B2 AR B A B8 22 109 1 g
A& Bl RE s A A 5K B T R ik i
T A, 5 B80T A b AR /N T A4 R
EHH B A5 B0 T 5 728 S 25 10 T AR 068 % 1L
FEIRZE /I o B DATE B A8 7 5K B A U VA 55 F T
) Eh B /. B S A R R T R A
R 09 AR o3 A, AT DL B R A H R
HF IR A HROE N ] X, 5 L R R TR A R
A BCARE s R U 1 R B o PO A I WS AT
WEA% 3l . 3 BT AT IS 1Y)k A5 RT L AR L R T
SR U R A T LS IR DX 5 FROAR AR AR L

(b) 7S HEHAE

A4 SO AE Ty R R A I b Ko A

Fig.4 Mach number contour in internal flow field of jet vector nozzle
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Fig.5 Contrast of Mach contour in internal flow field
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Fig. 6 Temperature contour in internal flow field of jet vector nozzle
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