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Applications of the MAC Method with Height Function in Sluice Gate Flow
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ABSTRACT

Based upon the Navier-Stokes equations of motion and the continuity equation, a two dimen-
sional flow of an incompressible fluid under a sluice gate is numerically studied using the MAC
method with a height function to represent the water surface. The numerical results consist of the free
surface, the discharge coefficient, the contraction coefficient, the pressure distribution on the sluice
gate, and the location of vena contracta. The upstream Froude number ranges between 0.1 to 0.3, and
ratios of the gate opening to the to total head are 0.3, 0.4 and 0.53. In the course of sinulation, the
total head remained in unchanged, while the inflow depth and the inflow velocily are changed with
cycle. The criterion for simulating flow to approach steady was based on the relative deviation of two
consecutive depths, which is of order O( 1074).
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