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Abstract : Based on Jameson’ sfinite volume method , an Euler equation solver with high precison hybrid gridis
developed to calculate the aerodynamic characteristics of eection escape system with complex , non-regular and
non-streamline shape. An N-Sequation solver with SA turbulence model based on Euler equation solver isa o
developed in the paper. Severa speeding convergence measures make the solution more reliable. The computar
tion result for gection seat system at large angle of attack isin good accordance with the wind tunnel test re-
sult. It can help to analyze the aerodynamic characteristics of gection seat system by Mach number distribu-
tion, pressure distribution and so on. The numerical simulation can be the reasonable complement of wind tun-
nel test.

Key words: aerospace engineering; gection escape system; numerica smulation; hybrid grid; Navier- Sokes

equation

[1]

) ,1994 )

) 1994 , Habchi Hufford

20 90
:2005-04-01 ; :2005-10-11 (23]



5 : 779

) U G y 3
: ( 0 360°,
0 -90), CFD
L 1
Fig 1 3D geometry model for calculation
,Navier- Stokes (
N-S )
, N-S
(Direct Numerical Smulation,
DNYS , N-S 360°
: 7 ( 2 )
N_
S ( Reynolds-Averaged Navier- Stokes,
RANYS N-S ,
, N-S
Euler ,
, Euler
Euler T_
Z X
, Euler
N-S 2
, Fig 2 Distribution of the outsde grids
1 L
(1) :

[4]

, 1 CAD ,



780 27
: 0,40, + RHS = 0
dt
Runge- Kutta .
2 4 sl
, ' N-S Sal-
art-Allmaras 7]
’ 65 M =pUfu
2 1
3
fu = 3X y X = =71
X + d]_
U b
git = Cu[l- fo]® +
TSIV (0 +0) @) + Ge(W)°] -
[ Gur fu - %fe][%]z ENT
Gt ,C1 ,C2
U =0;
3 V=0
Fg 3 Mesheson mode surface and symmetry plane . v=o0o01
(2
RANS
Salart-Allmaras(SA) : , Euler ,
N-S N-S
e Qav +(f F(Q - nds = ([ G(Q) - ndS :
offf-2 *[fo [J
Q ; K .Q
; F(Q
5] '
o YN TSN ’
Qi dt +iZ F(Qi) - S - Dk = ReiZG(Qn) S (3
- Sk , m
i Dk N-S
,Qui Sk
Qi = '12‘(Q|¢ + Qw) 7
L ,R

[6]

D © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http: //mww.cnki.net



5 : 781

10"
) ] 10-2 AY
R \ o
“ ” 4 oo - IV\\
e Y
( e 103 \"‘*»ﬁ\ \
) 1
, y 10
0 1000 2000 3000 4000
+ ) ’ AU
N-S 4
Fig 4 Convergence history of max reddua
Courant , , y (
, 270°, 1) ,
, , Euler 270° , 270°
2 , 270°
, Euler N-S 260° 280° ,
1 260° 280° y 260°
: 280° 270° ,
. Euler , , 270° 260° 280°
1
, N-S Euler ,
N-S
’ 2
, Euler
N-S ,
N-S ,
N-S 5 7
Euler N-S
, Euler N-S )
) 0. 8,
1 (
, 4 Ma. =0. 6, )
a =270° ) , 69
2 400 Euler ?
2 400 N-S , 12,
) Euler ;
06
4 200 5 x 10° N-S 0.8,

09



782 27

Fig 5 Contoursof pressure on model surface
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Fig 7 Contoursof Mach number in symmetry plane
at different angle of attack
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