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PIV Measurement of Cubic Cavity Driven

by 2-D Planc Poiseuille FFlow

Dae-Hwan Cho, Young-Ho lee

Abstract

Recently, high performance personal computer has made it possible for the
digital image processing methods to describe the flow fields quantitatively by
PIV(Particle Image Velocimetry) which acquires multi-points  velocity data
simultaneously.

The image processing system consists of one commercial image hoard sht
into a personal computer and 2-dimensional sheet light by Argon-lon Laser
with cylindrical lens and flow picture recording apparatus. Thresholding,
houndary detection, calculation of gravity centers, and related techniques are
scrutinized. As a particle tracking method, two-frame identification method
was  suggested  with  high  performance. Interpolated  velocity — vectors
distribution, equi-baric lines are also illustrated as examples. Correct houndary
conditions for Poisson equdation to estimate wall pressure were further
examined.

Experiments were conducted in a three-dimensional cubic cavity driven by
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2-dimensional plane Poiseuille flow for three kinds of Reynolds number, 7.5 x
10°, 1 x 10* and 1.25 x 10* based on the cavity width and cavity inlet flow
mean velocity. The results of PIV reveal that velocity profiles similar to a
forced vortex prevail within the cavity and its tendency becomes conspicuous
with increasing Reynolds numbers. And also, sheared mixing phenomena occur

around the cavity upper wall.
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