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The Large Eddy Simulation of Two-Dimensional
Supersonic Mixing Layer

SUN Ming-bo LIANG Jian-han JIN Liang HOU Zhong-xi WANG Zhen-guo
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Large eddy simulations are conducted to investigate the coherent structures of a two-dimensional supersonic mixing layer.
The Governing equations of large scale eddies are solved with fifth-order WENO scheme and the effect of small scale eddies is simulated
with Smagorinsky subgrid scale model. The results show that the development procedure of large structures and reveal the behavior of large
eddies. Frequency spectrum analysis of the unsteady pressure data is performed to investigate the acoustic characteristics of different

streamwise location in the mixing layer. Time-averaged velocity profiles obtained from the simulation are consistent with the experimental
data.
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Fig.1 Schematic of Goebel — Dutton mixing layer experiment
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Tab.1 Flow conditions of the Goebel-Dutton experiments

Top flow Bottom flow
Mach number 1.91 1.36
U n/s 700 399
T K 334 215
P kPa 49 49
6 mm 2.9 2.5
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Fig.2 Instantaneous vorticity contours of the mixing layer
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Fig.3  FFT of unsteady pressure data for different streamwise location in the mixing layer
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