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Abstract

Cylindrical film-cooling hole is formulated numerically and optimized to enhance film-cooling
effectiveness. The Kniging method 1s used an optimization technique with Reynolds-averaged
Navier-Stokes analysis of fluid and heat transfer with shear stress transport model. The hole
length-to-diameter ratio and injection angle are chosen as design variables and spatially averaged
film-cooling effectiveness 1s considered as objective function which is to be maximized. Twelve
training points obtained by Latin Hypercube Sampling for two design variables. Optimum shape shows

the film-cooling effectiveness increased.
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Fig. 2 Comparison between computational and
experimental data for spatially averaged

film-cooling effectiveness
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Table 1 Results of optimization

Design variables | Objective function
L/D «a RANS | Surrogate

0.1810 -

Reference | 6.000 30.00°

Optimized| 7.219 23.96° | 0.1876 | 0.1839
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Fig. 3 Centerline film-cooling effectiveness
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