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A Study on the Flow Characteristics of Three-Dimensional

Channel Cavity by PIV Measurement

Dae-Hwan Cho. Young-Ho Lee

Abstract

The present study adopted the PIV(Particle Image Velocimetry) to acquire
mult pomnt velocity  data simultanecusly. The svstem consists of an image
grabber bullt-m o personal cormputer and a laser-based sheet light projector
and particle dentification softwares. The flow field 18 a channel cavity flow
driven by the Z-dimenswonal Poisewlle flow. The identification method was
two- frame grey -level cross correlation algonthm, Experiments were carried out
for & channel cavity flow. Continuous shear stress s supplhed by driven tlow
for Revnolds number(Re, based on the cavity width and cavity mnlet mean flow
velocity @ 25 x 10. 5 105 75 x 100 and 100 and three kinds of aspect
ratostAR=1:1, 201 5iln Veloctty vectors are obtained by PIV and thev are
used  as velocity  components  tor Poisson  equation  for  pressure. Related
boundary conditions and no-shp condition at solid wall and the hnear velocity
extrapolation on the upper side of cavity are well examined for the present
study, For calculation of pressure, resoluton of grid 1s basically  10x40 and
2-dimenstonal untform mesh using MAC staggered grid 1s adopted.

The flow field within the cavity mamtams o forced-vortex formaton and
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almost of the shear stress from the driving inflow is transformed into rotating
flow energy. The size of the distorted forced-vortex increases with increment

14
of Reynolds number and the migration of spanwise kinetic energy greatly
static

affects the three-dimensional flow characteristics. The flow pattern do not

differ significantly according to the aspect ratios and at the same Reynolds

number, the size and position of the forced vortex maintains similar patterns

The instantaneous velocity profiles and pressure distributions show intense
with the measured

spatial fluctuation at the upper channel cavity. The pressure distribution result
well

PIV-Poisson equation agrees

from the
tap-pressure at the wall
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Manomater . Water Tank

Fig.l Schematic Diagram of Fig.2 Photo. of Experimental Apparatus

Experimental Apparatus
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Fig.d Original Image

Fig.6 Background Image

for Noise Reduction
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Fig.9 Instantaneous Velocity Vector Distribution at Re
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Fig.10 Time-mean Velocity Vector Distribution at Re
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Fig.17 Instantaneous Velocity Distribution
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Fig.18 Photographs of Mach — Zehnder
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