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A Study on the Flow Characteristics of Cubic Cavity with driven Flow
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Abstract

Experiments were carried out for a cubic cavity flow. Continuous shear stress is supplied by
driven flow for high Reynolds number and three kinds of aspect ratios. Velocity vectors are
obtained by PIV and they are used as velocity components for Poisson equation for pressure. Relat-
ed boundary conditions and no - slip condition at solid wall and the linear velocity extrapolation on
the upper side of cavity are well examined for the present study. For calculation of pressure, reso-
lution of grid is basically 40 x 40 and 2 - dimensional uniform mesh using MAC staggered grid is
adopted. The flow field within the cavity maintains a forced - vortex formation and almost of the
shear stress from the driving inflow is transformed into rotating flow energy and the size of the

distorted forced - vortex increases with increment of Reynolds number
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Fig. 1 Schematic Diagram of Experimental Appa-
ratus

T 2-Dinflow S
/Jh=7.5 m—
I" — Primary ~ L
A fili Vortex | g
: .
USE DISE/

Bottom w?ll 4

v
k— w=150 —> ¥
AR = W/H (unitmm)

Fig. 2 Cavity Dimension
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(c) Re=7x 10"

(d) Re=10°

Fig. 3 Instantaneous Velocity Vector Distribution
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Fig. 4 Time - mean Velocity Vector Distribution at
Re=7.5x10*(AR=2:1)
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Fig. 5 Time - mean Velocity Vector Profiles at Var-
ious Sections
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Fig. 6 Distribution of time - mean kinetic energy
at Re = 7.5 x10*
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Fig. 7 Comparison of Wall Pressure between
PIV — Poisson and Experiment
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