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EFFECTS OF PRESSURE-GRADIENT ON TURBULENT
COUNTER-GRADIENT TRANSPORT "

Chiu Xiang  Jiang Jianbo  Lin Yulu
(Shanghai Institide of Applied Mathematics and Mechanics, Shanghai Undversity, Shangha 200072, Ching

Abstract By using Reynolds Stress Closure Modd (RSM) and £= Model, the turbulent field of wing low is
mumerically simulated. In most practical situations, flows with changing pressure gradient are familiar, these
pressure gradients may induce strong modifications of furbulent structure, accordingly, affect the diffusion aned
transportation process of turbulence. The effects of pressure gradient on counter-gradient transport phenomena
are studied. The computaticnal results show that RSM model can describe the CGT phenomena while fs
model cannot. Negative turbulent energy production appesrs in the result of RSM, but it behaves differently
with CGT: it gradually shrinks until the position of the wing central part is reached, where it vanishes; while
the CGT region exists all along. This fact shows that CGT phenomena is more general than negative turbulent
energy production. The pressure gradient takes an important effect on the region of negative turbulent energy
production and counter-gradient transport. In the CGT region, the relation between turbulent Resmolds stress

and mean wlocity gradient is nonlinear.

Key words  turbulent counter-gradient transport, Revnolds stress model, channel flow, pressure gradient,

energy cascale
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