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PIV Study on Intermittent Flow Structure in Poiseuille
Channel Flow at Transitional Reynolds Number

WU Xuan'?, WASHIO Nozomi*, AIDA Hiroshi?*, TSUKAHARA Takahiro?,
KAWAGUCHI Yasuo®, YU Bo!

(1. Beijing Key Laboratory of Urban Oil and Gas Distribution Technology , China University of Petroleum, Beijing 102249, China;
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Abstract: Particle image velocimetry (PIV) was employed to measure the flow field quantitatively
at the transitional Reynolds number to investigate the large scale structure in channel flow at
transitional state. The intermittent instantaneous velocity field was captured, and the large-scale
structure in stripe shape was extracted from the flow field reconstructed on the basis of the
Taylor’ s hypothesis. The results show that there is an angle of about 25°-30° between the
borderline of the high velocity stripe and the low velocity stripe and the flow direction. The
absolute values of the skewness factor and the flatness factor decrease with the decrease in
Reynolds number, indicating that the turbulent events become fewer and the flow state tends to
be laminar. In addition, the flow state changes dramatically at Reynolds number from 1 300 to
1 600 according to the flow field and the high-order statistics.
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