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Analysis of Steady Flows in a Rectangular Container with a
Characterization of the Free Surface by One-Dimensional Motion

MIN-S00 BYUN AND YONG-KWEON SUH
School of Mechanical Engineering, Dong-A University, Pusan 604-714, Korea
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ABSTRACT: Analysis of two-dimensional unsteady flows with a free surface in a rectangular container subject to a linear
reciprocating force is performed by numerical and experimental methods. FVM is used for the numerical computation of the
two-dimensional flows. We consider the surface tension as well as the viscous/elastic properties of the free surface. One-dimensional
analysis as well as experiment is used in establishing the free surface properties. The steady recirculatory flow is visualized by a laser
sheet. It is shown that the one-dimensional analysis provides useful informations associated with the free surface properties.
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Fig. 2 Experiment apparatus for one-dimensional free surface
flow
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Fig. 3 Experimental apparatus for visualization of the steady

current
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Fig. 8 Visualization of the steady current through a laser
sheet on the vertical central plane(top) and numerical

results(bottom) for %g=0.3, a=0.3, 5~=1.0, Period=1.25[sec]
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Fig. 9 Visualization of the steady current through a laser
sheet on the vertical central plane(top) and numerical
results(hottom) for h~0.5, a=0.3, s~1.0, Period=1.25[sec]
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