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Experimental / Numerical Study on a Secondary Flow within
a Rectangular Container Subjected to a Horizontal Oscillation

Min-Soo Byun and Yong Kweon Suh
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Abstract

Analysis of two-dimensional secondury flows given by an oscillatory motion of a liquid with a free
surface in a rectangular container subject to a lincar reciprocating force is performed by numerical and
experimental methods. FVM is used for the numerical computation of the two-dimensional flows. We
considered the effeets of the free-surface properties such as the surface tension and the dilatatonal
viscosity. The boundary-layer analysis as well as an experiment is used in esiablishing the free surface
properties. The sccondary flow patferns are visualized by a laser sheet. U & shown that the secondary
flow patterns predicted by the numerical methods are in good agreems { with the experimental results.
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Fig. 1 Experimental apparatus for investigating the
iquid-surfuce properties.
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Fig. 2 bxpermental apparatus for the secondary
flow model
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Fig. 3 Geometry of the flow model for the
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Fig. 4 Phepomenon ol wetting on  the vertical
surface of the contamer wall and the slip
velocity 2, at the contact point
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Fig. 3 Numerical and experimental results for the
history of the particles’ displacements

Fig. 6 Dependence of 4 on the number of grids in
the boundary-layer analysis and the surfactant

concentration
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Fig. 7 Visualization of the sccondary {low patierns
given by the experiment (uppery and the
veloeity vectors of the secondary flows given

by the numerical methods (lower) for by =

~
z

23 [sec]

(b} Surfactant 0.05%
Fig. 8 Same legend as Fig. 7 except that this is for
= 1.0, Period = 1.23 {sec]
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Fig. 9 History of the surface velocity distribution
during the last period(30th period) obtained
by the numerical methods  for = 03,
a= 0.3, sr= 10, Pertod = 125 [sec]
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