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Numerical Simulation of Plug Nozzle in Supersonic Flow

LIU Jun, GUO Zheng

(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Interaction of plug nozzle jets with supersonic external flow was simulated numerically based on 3D TLA NS equatins

wih ENO scheme, then the structure of the flow field was analyzed. Calculations were performed under twe- component model in which

the external flow was air and the jet was fuel gas. Turbulence was taken ino account with a k€ turbulence model. The results agreed

well with the reference.

Key words: plug nozzle; twe-component model jet; numerical simulation; ENO scheme

RLV 2010
1
1.1
[4] Launder Sharma
* : 1991205

(19%5), s

(RLY)
(SST0),
X33 %33 ;
[1.2] 7
Ns M

h-g



16 2000 5

R SIMPLE
) NS
T Ox + Dy + 2 =0 (2.1)
U: (p’ Q'LJ Q}a 907 e, pl) gﬁ, m)Tz E F G s El’ E G1
e= 0. 5P (u2+ 7+ wz) tetey P+0P=0P0 0 e i , P e
p= pit p2= PRiT+ BRT (2.2)
Ri ei= Cvil= RT/ (Yi- 1), Yi 1
K= W+ b, Ly ; W , Sutherland
, Pr=0.72, Pr=0.9;
Dp= Y,
[2] {reestreamn
(€ n ¢ 7 oo S SpU
’ 250
: L
[5]
. 3 2210
« » L= 1% 01t _
« »/[ 6] « »

1
Fig. 1  Sketch and mesh of plug nozle
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Fig. 3 Stream lines

2. 21m, s
11. 5; : T.=
pa= lbar
4 —— present
© ref[2]
P8
=
B °°
0.0 0.5 1.0
B /m
2

Fig 2 Comparkon of wall pressure
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Fig.4 Mach number contour lines
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