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3-Dimensional Analysis for Film Cooling adjacent Injection Hole
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Abstract

The present paper describes numerical predictions for the film cooling effectiveness from a row
of hole at various injection ratios and injection angles. Numerical calculations were performed to
investigate film cooling effectiveness and the characteristics of flow and temperature distribu-
tions in the region near the downstream of injection hole including the region of adverse pressure
gradient. The elliptic 3-dimensional governing equations with variable thermal properties were
solved by SIMPLE algorithm. The results showed that the presence of adverse pressure gradient
in the region near the downstream of injection hole induces large temperture gradient. At
injection angle of 35°, the average film cooling effectiveness was increased as increase of injection
ratio up to 1.0. At injection angle of 90°, however, the average film cooling effectiveness was

decreased from injection ratio larger than 0.4.
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Table 1 Summary of boundary conditions

Boundary u v w T
Bottom face(plate) 0 0 0 aT/dy=0
Top face(free stream) Uso 0 0 Tw
Upstream face u=1{y/8) 0 ] 7w
Downstream face Ju/dx=0 v/ ax=0 ow/ox=0 oT/ox=0
Side face ou/dz=0 ov/9z=0 0 0T /8z=0
Jet exit ue= Vicos @ ve= V;sinf 0 T;
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