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The Calculation of Wall Boundary Layer Using
GAO-YONG Turbulence Equations
GAO Ge,~REN Xin
(School of JetPropulsion;Beijing University of Aeronautics and A stronautics,
Beijing 100083, China)

Abstract: T wo-dim ensional, stationary, compressible boundary layer with zero pressure gra—
dient is numerically simulated with*GA O-Y ONG turbulence model. Employing staggered grid ar—
rangement, SIM PLE/SIM PLER code and a second-order QU ICK scheme are used. All the re-
sults verify that the GAO-YONG equations, without using empirical coefficients and wall func-
tions, may successfully simulate the compressible turbulent boundary layer (M a= 0.2 2.4).
The calculation successfully simulates the flow, including the natural transition process, and pre—
dicts the fundamental properties of the boundary layer, such as Cr, the logarithmic law, and the
defect law, etc, which are finely close to the experimental data. All the results further verify the

adaptability of the turbulence model to real turbulent flow.

Key words: aerospace propulsion system; turbulence; GAO-YONG rational model;
compressible wall boundary layer
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Fig. 2 Prediction of the velocity profiles for the
outer region of flat plateturbulent boundary

layer when M a= 0.2,0.8
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Fig- 3 Logarithmic plot of the velocity profiles
for the wall region of flat—plate turbulent

boundary layer when Ma= 1. 47
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Fig. 5 Logarithmic plot of the velocity profiles
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Fig.6 Prediction of the velodty profiles for
the outer region of flat plate turbulent

boundary layer when M a= 2.4
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