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Finite Element Analysis for Circulation Phenomena in Sudden
Expansion of Open Channel
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ABSTRACT

Analyzed was the circulation phenomena in the open channel with sudden expansion,
by applying the Galerkin’s finite element method to the depth-averaged 2-dimensional
continuity and momentum equations. Wave tests were done in the simplified channel in
order to review the validity of this newly developed model and the computed results
were within 0.5% of L,-norm error, and application of this model to the simulation of
simplified dam-break gave very close results compared with the analytical solution, thus,
it can be concluded that this model is valid and efficient. The main flow in the expan-
ded channel was defined as a new initial condition with given velocity and the flow in
the expanded portion was at rest in simulating the circulation, and besides the Neuma-
nn’s condition the slip boundary condition for lateral wall was found to be proper cond-
ition than the no-slip condition. It can be concluded, from the numerical tests in the
sudden expension, that the circulating phenomena depend mainly on the convective iner-
tia and the effect of turbulence due to bottom shear and lateral shear is insignificant,
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