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Probability Distribution Function of Near Wall
Turbulent Velocity Fluctuations

ZHOU Ji_fu, ZHANG Qiang, LI Jia chun

(Institute of Mechanics, Chinese Academy of Sciences,

Beijing 100080, P.R . China)

Abstract: By large eddy simulation (LES), turbulent databases of channel flows a different Reynolds
numbers were established. Then, the probability distribution functions of the streamwise and wall_
normal velocity fluctuations were obtained and compared with the corresponding normal distributions.

By hypothesis test, the deviation from the normal distribution was analyzed quantitatively. The skew-
ness and flatness factors were also calculated. And the variations of these two factors in the viscous
sub layer, buffer layer and log law layer were discussed. Still illustrated were the relations between
the probability distribution functions and the burst events —sweep of high speed fluids and eje¢ion of
low_speed fluids —in the viscous sub layer, buffer layer andlog law layer. Finally the variations of the
probability distribution fundions with Reynolds number were examined.

Key words: near wall turbulence; large eddy simulation; velocity fluctuation; probability distribution
function; skewness; flatness



