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Numerical Simulation of Influence of Different Hole Patterns
on Air Film Cooling Effect

ZHANG Xiao-dong', DONG Ruo-ling', SHI Hong-hui', CHEN Wei''*, SHEN Wei-jie' , ZHANG Ping!
(1. School of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Hangzhou Vocational Technical College, Hangzhou 310018, China)

Abstract: To understand the influence of hole pattern in air film cooling technique, this paper investi-
gates the cooling effect of flat air film cooling of cylindrical hole, shrinkage-diffusion hole and vortex hole
when there is no compound angle and the angle of current is 35° under the conditions of main flow speed
20 m/s, turbulivity 6%, main flow temperature 333K and jet flow temperature 293K with numerical simu-
lation method. The aperture of round hole is 12. 7 mm and length-diameter ratio is 3. 5. The form of its
joint face with plenum chamber is the same as other hole patterns. In the simulation process, pressure and
velocity coupling is realized by turbulent flow Realizable £¢ equation, standard wall function boundary
treatment and SIMPLEC algorithm. The result shows that as vortex jet flow inhibits the formation of kid-
ney vortex and reduces the intensity of kidney vortex, the cooling effect and coverage area of vortex hole
are superior to other two hole patterns

Key words: air film cooling; numerical simulation; hole pattern; kidney vortex
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