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The scroll case is an important component of the water turbine. To study three-dimensional
flow through the scroll case is of great benefit to improve the performance of the turbine. It will
cost much manpower, material resources and much money to obtain a satisfied analysis resuit
of the scroll case through experiment. Furthermore, the experiment will spend long time.
Accordingly, the analysis of flow field within the spiral case with numerical simulation method
has been a main tool to optimize the spiral case.

With the rapid development of computational method and computer, numerical simulation
method and CFD method have been widely used in hydraulic machine field, especially in the
analysis of flow field within the inlet and outlet of the water turbine [1-6]. Based on the
Reynolds-averaged N-S equations and the standard k-& model, the numerical simulation of
three-dimensional flow through a concrete spiral case was conducted by using the SIMPLE
scheme with the non-structural grid systems in the paper. The analysis for the flow through
concrete spiral case with one pier and two piers was present. The effect of the piers on the
distribution of velocity and press in the spiral case, outlet-angle, efficiency of the spiral was
studied.

According to the results, compare with the one-pier scheme, the area of flow section was
decreased because of the increase of the pier number in two-pier schemes, thus to increase the
velocity, and the enhanced hydraulic friction caused the decrease of the efficiency.

Because the piers limited the flow direction of part water, the outlet discharges distribution of
spiral case tend to uneven, and the outlet-angle distribution of spiral case became unsteady.
However, in some project, when more piers are needed because of larger inlet width of the
spiral case, the outlet discharges and outlet-angle distribution can be bettered by optimizing the
location and the head shape of the piers, thus can increase the spiral case efficiency.
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