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Turbulent  flows.

TRPIV MEASUREMENT AND POD ANALYSIS OF COHERENT STRUCTURE IN
TURBULENT FLOW OVER A WAVY WALL

Wang Wei'?

Jiang Nan'?

(1 Dept. of Mechanics of Tianjin University, Tianjin 300072, China)

(2 Tianjin Key Laboratory of Modern Engineering Mechanics, Tianjin 300072, China)

Abstract An experimental study of coherent structure in turbulent flow over a wavy wall was performed by
using 2D TR-PIV. The geometric variation of the wall-surface shape induces the periodicity to the flow in the

vicinity of the wall.The peaks of turbulence intensity indicate the formation and development of the shear
layers.By the quadrant splitting, it suggests that although the frequency of ejections is less than sweeps,
ejections are the first contributor to the Reynolds stress,sweeps are second.This shows the importance of
ejections.Using proper orthogonal decomposition(POD), it shows that the low-order modes are the main energy
carriers, and also the main contributors to the Reynolds stress, which are dominant almost in the whole

boundary layer.

Key words wavy wall, shear layer, proper orthogonal decomposition, coherent structure, TRPIV



