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Case L,/mm  Cy 0/mm  f/mm  Rey
1 65 0.000 68 1.98 0.15 837
2 115 0.001 69 2.35 0.18 1 004
3 165 0.002 84 3.72 0.24 1339
4 225 0.002 69 5.42 0.33 1 841
5 300 0.002 56 6.53 0.41 2 288
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Case L,XL,XL. N, XN, X N. AF XA XA
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3 251.5X35X14 1 440X160X140 4.5X0.5X5.1
4 321.5X35X14 1 725X160X140 4.3X0.5X4.9
5 386.5X35X14 2 160X160X140 4.2X0.5X4.8
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Transition effect on separation bubble of shock wave/boundary layer interaction in
a compression ramp

TONG Fulin', LI Xinliang? » TANG Zhigong'* * , ZHU Xingkun? , HUANG Jiangtao'

1. Computational Aerodynamics Institute of China Aerodynamics Research and Development Center ,
Mianyang 621000, China

2. Key Laboratory of High Temperature Gas Dynamics . Institute of Mechanics . Chinese Academy of Sciences .
Beijing 100190, China

Abstract: Direct numerical simulations (DNS) of shock wave and transitional boundary layer interaction for a 24° compression
corner at Mach number 2.9 are performed to study the effect of transition on the separation bubble at the ramp corner. At up-
stream. the flat-plate transition is triggered by the periodic blow and suction disturbance. The interaction of shock wave and
transitional boundary layer is then simulated by setting the length of upstream flat-plate. The extent of separation agrees well
with those of the experimental and direct numerical simulation data. which validate the results. Transition effect on the sepa-
ration bubble in the interaction region is researched and the turbulent kinetic energy budget in the bubble is analyzed. Results
indicate that the coherent structures at the early stage of transition have a serious influence on the separation bubble, in
which the turbulent spots are formed by the hairpin vortices. Then the scale of separation bubble is the smallest and the
shape is spike-type in the spanwise direction. With the evolution of transition, the turbulent production and dissipation term in
the separation bubble gradually reduce by four times, while the turbulent transport term contributes to the balance of the tur-

bulent production and dissipation.

Key words: transition; compression ramp; shock wave/boundary layer interaction; separation bubble; direct numerical simu-

lation
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