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Optimization Method for Air Film Cooling based on Parametric Modeling

XU Hu,WANG Jia-bin, DONG Ping
( School of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code:150001)

Abstract: In order to explore the optimal design method of air film cooling, an optimal design platform of
air film cooling is studied and built. The platform can realize the parametric design, automatic grid genera-
tion , automatic CFD calculation , post-processing and automatic optimization process of film cooling struc-
ture. At the same time,the design of experiment ( DOE) method on the optimization platform is used to
select the variables that have the greatest influence on the objective function. The optimization platform is
used 1o realize the single objective optimization for the leading edge film hole of the first stage guide blade
of a certain high-pressure turbine. After the optimization, the integrated average cooling efficiency of the
blade is increased by 18. 8% ,and the average temperature of the leading edge of the blade is reduced by
40 K.

Key words: film cooling, parametric modeling , optimization platform, single objective optimization
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La's  e/(°) a/(°) D/mm L/mm N
1 90 45 1 6.6 24
2 115 45 1 5.4 24
3 115 45 1 514 24
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Tab. 2 Optimization for the range of variables

AR Fe/ME PN WA
/() 40 50 45
@,/ (°) 40 50 45

m, 53 54 53.85
m, 36 37 36.55
m, 70 72 70.9
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Tab. 3 Parameter variation before and after optimization

it Bt A A Es]
a/(°) 45 46
a0/ (°) 45 46
m, 53.85 52.079
m, 36.55 36,498
m, 70.9 71.242
7 0.485 0.576 4
7 0.580 0.728
m 0.284 0.286 6
m 0.401 0.412
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