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Numer ical Investigation of Two-D men sional Nozzle
with Trailing EdgeM odif ication
L 1Rong-ong, WAN G Q iang, Eriqgitai

(School of-Jet_Propulsion,
Beijing U niversity of A eronauticsand A stronautics,Beijing 100083, China)

Abstract: The numerical smulation of-three dmensional internal and external flow sfor
non-vectoring twosdimensional nozzles w-ith”or without trailing edge modification was
conducted by ‘means of time marching finite volune method The difference betw een the
modified and unmodified nozzlew as found Two couple of counter-rotating streamw ise strong
vorticesw hich_can enhance the jet flow mixing appeared around the modified nozzle trailing
edge A nd these“induced vortices have greater effect on temperature distribution of the
exhaust plume The result of this research show s that the design of trailing edgemodification
can evidently reduce the length of high tanperature domain of the exhaust plune and may be

benefit to the reduction of infrared radiation

Key words aerogace propulsion system; 2D convergent-divergent nozzle;
trailing edge modification; streamw ise vortex; flow mixing;
numerical smulation

, , F-22

F-22

. 2004- 07- 06 . 2004- 10- 11
(1971- ),



390 20

, ) N PR= 5.0, M a== 0.90
1 1
[2 4]
0. 5%
N -S , - 12
1 3 2
1.41, 8. 25°, 2.17,
11 R
CFD , )
F22
N -S , 48° ,
k-€
=
| ]
= T
a |
& |
i
L
(a) BHHT () BEE
0 02 04\ 06, 08\ 1.0 12 2
XD,

Fig 2 V ievsof nozzles before and after trailing
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Fig 1 Comparion of calculation and experimental

Xz
of nozzle to ref. [5] Fig 3 Computational grid of nozzle before trailing

data for surface-pressure distribution

edgemodification in X Z plain
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Fig 4 3D grid of nozzle before trailing (4)
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Fig 5 Computational grid of hozzle after trailing
edge modification in X'Z plain
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Fig 7 Tenperature contoursof nozzle before trailing

:;::,:L-. edgemodification in X Z plain
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Fig 6 3D grid of nozzle after trailing
edge modification 8 X7

Fig 8 Temperature contoursof nozzle after trailing
edgemodification in X Z plain
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Fig 9 Temperature contours at different dow nstream

locations in YZ plain
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Fig 10 V orticity contoursof nozzleat X /© = 0.6
in YZ plain
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Fig 11 Comparison of centerline-temperature
distribution of nozzle before and after
trailing edge modification
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