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Fg.1 Schematic presentation of the
temporaly growing mixing layer
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2 M:=0.8 :
A- T=66.00, B- T=93.00, C- T=75.00(Z=L,/4),D- T=93.00(x=1Lyx/2)
Fg.2 Spanwise vorticity contoursfor M. =0.8 at different time:

A- T=66.00, B- T=93.00, C- T=75.00(Z=L,/4) ,D- T=93.00(x=1L,/2)
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Fg. 3 Pressure contoursfor M

T

T=

66.00, B -

T=

A -

113.00(z= L,/ 4)

T=

D-

93.00(z=1L,/4),

93.00, C- T

66.00, B- T

T=

A -



135

2
( 2(b) 2(d)).
( 3) , t=93 , . t=113
( 3(d)) , : 4
o i [§LT]

«10" !

0.8 *1(?.8

0.6 0.6

0.4 0.4

0.2 0.2
Z %
Z 0.0 200

-0.2 ;._0_2 .

04 C ) ; ' 0.4

e S - LY
-0.6 -0.6
-0.8 - : - - = : .
0.0 1.0 20 3.0 40 350 60 70 80 9.0 0~80_0 1.0 2.0 3.0 40 50 6.0 7.0 8.0 9.0
Z -axis Z -axis ’ ‘
() (e)
4 M.=0.8 :

A- T=66.00, B- T=75.00,C- T=93.00,D- T=71.00(x=L,/2),E- T=93.00(x=1Ly/2)
Hg.4 Sreamvise vorticity contoursfor M.=0.8 at different time:

A- T=66.00, B- T=75.00,C- T=93.00,D- T=71.00(x=1L./2),E- T=93.00(x=1L,/2)
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Fig.5 Mixturesof flow fiddsat t =94.00,0n x = L,/ 2: lid lines——Ffrom
upper part at begining, dash lines——from lower part at begining
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DIRECT NUMERICAL SIMULATION OF THREEDIM ENSIONAL
TEMPORALLY EVOL VING COMPRESSIBL E MIXINGLAY ER®

Fu Dexun Ma Yanwen
( LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract  The three dimensond tempordly evolving compressble mixing layer is Smulated directly with
the Navier- Sokes equations. The discretization method has high order accuracy with group veocity control .

The visoous terms of the equations are discretized with the Sxth order accurate symmetrica compact differ-

ence method, the convection terms are discretized with the fifth order accurate ypwind compact difference
gpproximation , and three sage Runge- Kutta method is used in advance of time. The time developing mixing
layer developsfrom secified initid conditions. They are obtaned from mean streamwise hyperbolic tangent
profile plus perturbations. Periodic boundary conditions are used in streamwise and gpanwise directions, and
nonreflection boundary condition is used in the normd direction. In conputation the convection Mach num-
ber M.=0.8 and Re=600 (based on theinitid vorticity thickness) are used. The processof lossof stahili-
ty, vortex rolling up , vortex paring and formation of the shocks are presented. It is shown that the shocks
induced by vortex pairing are important in formation and development of the coherent structuresin the conr

pressble mixing layer.

Key words high order accurate method, group velocity , control , compressble mixing layer
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