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A Study on Flow Characteristics of Two-Dimensional

Open Cavity with Free Surface

Seong-Dong Kim - Young-Ho Lee

Abstract

A numerical simulation of the unsteady incompressible flow in open cavity is
performed by using a SOLA - convection scheme by interpolating  the  coordinates of
conservative centered difference formulae on a staggered imegular meshes. Computation is
carried out for three kinds of Revnolds number, 104, 5< 104 and 105, based on the
cavity inlet veloaty and cavity height. Irregular grid number is 122 <122 and its minimum
size 18 about 1400 of the cavity height(H) and its maximum is about 1/53 H.

Flow patterns reveal periodic fluctuation  during  transient and  fullv -developed
stages. At Re=104, the flow is in a continuously developing unsteady regime. These
numerical  simulation enlighten the action of the main recirculating flow, in the
unsteady case, increasing the mean velocity  of the recirculating fluid. Power
spectrum  plots indicate that the unsteady flow oscillates with one fundamental
frequency and exhibits some characteristics of transition between laminar and

turbulent states.
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Fig.6 Temporal Fluctuation of Total Kinetic Energy(T=250-450)
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