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Computational analysis on static internal flow field of shock
vector controlled vectoring exhaust nozzl es

WANG Quan, WANG-Qiang
(School-of Jet Propulsion;
Beijing University of Aeronauties and A stronautics, Beijing 100083, China)
Abstract: A fter comparing the results of-three different-turbulence models in computing static
internal flow_field of shock ‘vector controlled-vectoring-ex haust nozzles by means of second order up-
wind schemes, (RNG) k turbulence-model shows to be the most valid turbulence model, and the
computation results\ have been compared with that of the scaled model experiments. The results indi-

cate that small nozzle pressure ratio and large inject mass flow rate will result in a larger vector angle.
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Fig. 2 T hree turbulence-models-on surface Pressure distribution along upperflap
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Tablel Comparison of three turbulence modds for C;,
8/(°
o/ ) o
, PO s/l
P 0 P 4 9.6 18.14 16.34 1.8
2= SA 10 9.6 9.27 8.83 0.4
’ 4 2.5 7.05 5.66 1. 39
. k€ 10 2.4 216  1.73  0.43
2 4 9.6 16.61 16.34 0. 27
,RNG k¢ SA (RNG) 10 9.6 9.64 8.83 0. 81
1 ke 4 2.5 7.15 5.66 1. 49
’ RNG) e 10 2.4 214 173 0.4
- ( ) 4 9.6 17.74 16.34 1. 40
> 10 9.6 9.35 8.83 0.52
ke 4 2.5 7.01 5.66 1. 35
, RNG k€ 10 2.4 2.15 1.73 0. 42
3
(RNG) ke ’
, NPR=10
, 9.64° NPR= 4
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Fig.3 Effect of IPR on surface pressure distribution along upper flap.
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Fig.'4 Effect of NPR-on_surface pressure distribution along upper flap
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Table 2 Effect of IPR on comparison for C; ’
8(°) ) , NPR=4.0 ,
©/ % ) ; 3
2.5 7.15 5.66 1. 49 . .
5.0 9.73 10.10 - 0.37
N 7.5 12.90 13.26 - 0.36
10.0 16.61 16.34  0.27 3
2.5 2.14 1.73 0. 41 « )
10 5.0 4.10 3.81 0.29 Table 3 Effect of NPR on comparison for C;
7.5 7.20 6.23 0.97 e -
10.0 9.64 8.83 0. 81 ©l % )
7.15 5.66 1. 49
, ) s 6 3.70 2.25 1. 45
, 8 2.21 2.05 0.16
(Ma= 1) 10 2.14 1.73 0. 41
16. 61 16.34  0.27
’ 6 12. 92 1240 0.5
2.3 9.6 8 10.50 10.09  0.41
4(a) 4(b) IPR= 9.6 10 9.64 8.83 0. 81

IPR= 2.4
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Fig. 5 Effect of NPR on surface pressure distribution along upper flap
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