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Application of High-Order Accurate Scheme in DNS
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Abstract: The influence of the different finite difference schemes on the transmission of
T-S waves in flat plate boundary layers and free shear flow was studied. T he results show
that if 2nd order scheme is used, the T -S waves always decay in the flat plate boundary layer.
Although the T-S wave grows in the free shear flow, no three dimensional structures appear.
If high order scheme is used, the T-S wave grows in the plate boundary layer. T he results ob—
tained by DNS agree well with linear stability theory. In the free shear layer, not only the T—
S wave grows quickly in the free shear flow, but also three dimensional waves appears evi—

dently and three dimensional structures are excited.-
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Fig- 2 Spatial distribution of disturbance velocity
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Fig. 3 The maximal disturbance along x direction
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Fig- 4 Disturbance\of max(u T along y direction
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Fig-5 The distribution of streamw ise disturbance

velocity on center streamline

6 , T-S

(2.2 )



1 DNS 5
T-S
2 2
0.02¢
6 v
, , . 001}
Fig- 6 Contours of normal disturbance velocity
~ 0.00
8 w ( 1)
Fig.8 Contours of streamwise vortices s
. [3]
2
[7] 9 (2)
w X ”
w °
(3) )
2 2
, s Kelvin -
Helmholtz

(4)




21

[1]

Liu XD, Osher S, Chen T. Weighted Essentially Non-Oscil-
latory Schemes[J]. J. Comp ut. Phys. , 1994, 115:200 212.

[5]

Higher Order Accuracy Algorithm of Capturing Disconti—
nuity[ J].ACTA Aerodynamics Sinica, 2004, 22(3):269
273.

Thompson K W. Time Dependent Boundary Conditions for
Hyperbolic Systems [J]. J. Comput- Phys., 1987, 168: 1
24.

[2]  Pirozzoli S- Conservative Hybrid Compact-W ENO Schemes [ 6] s

for Shock T urbulence Interaction [ J1. J- Comput- Phys, [J]. , 1999, 17(3):262 270.

2001, 178: 81 117. Yuan Xiangjiang,Zhao Genfu. Numerical Methods for High
[3] s . ( Speed 3D Boundary Layer Stability Problem[ J]. A CTA

)[R].NLCFD- 200305, A erodynamics Sinica, 1999, 17(3):262  270.

[ 4] s s [7] Clemens NT,Mungal M G. Large-Scale Structure and En-

[ ,2004,22(3):269 273. trainment in the Supersonic Mixing Layer[ J]. Journal o

Yuan Xiangjiang, Gui Yewei, TU Guohua, et al. Study of Fluid Mechanics, 1995,284: 171 216.

: 2006 1 1 ,
2
761 2
: 100012

:(010) 84924373
(010) 84924375,
(010) 84924382
(010) 84924387,
(010) 84924389

:(010) 84923943
(010) 84924385,
(010) 84924386
(010) 84924395,
(010) 84924396
(010) 84929228,

(010) 84929338

: (010) 84923942

. office@ csaa. org. cn

¢ http://www. csaa. org. cn



