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Effects of Initial Flow Field on the Application of SMAC Method
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ABSTRACT

The method of SMAC (Simple Marker and Cell) is utilized to simulate a hydraulic jump,
and three different types of the initial flow field are: (1)empty without a downstream sluice
gate, (2) empty with a downstream sluice gate, and (3) not empty but with a downsteam depth
which is different from the given upstream depth. The first two types of the initial flow are
not apt to result in a submerged flow, which are suitable to simulate a supercritical flow over a
mild slope and but not appropriate for simulating a hydraulic jump; while one will eventually
end up a submerged flow and is appblicable to simulate a hydraulic jump in a reasonable
range approximately from 3.9 to 5.5 of the upstream Froude number. Generally speaking, the
water surface profile as predicted by the present investigatin is mostly lower than that
obtained by various investigators, such as Subramanys, the discrepancy of which could be
possibly due to over simplifed resistance equations as used in this study. A moderate value of
the friction factor f, such as 0.03, can not reflect the main characteristics of the hydraulic
jump. However,the distribution and the spread of markers do show that this schemw is good
for simulating flows with a rapid change in the free surface.
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