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Abstract: In order to expand the blade design space, realize the precise control of blade surfaces in
transonic blade profile design and consider the influence of film cooling outflow during blade profile opti-
mization, a "12 +7" parametric modeling method based on Bezier curves was proposed. Bezier curves
were applied to the suction surface inlet, outlet, pressure surface and leading edge of the blade. A nu-
merical optimization platform for turbine blade profile design considering film cooling was constructed by
integrating an autonomous turbine blade modeling program, MATLAB artificial neural network toolbox,
and the commercial software NUMECA. The aerodynamic optimization with coolant ejection was per-
formed on the first-stage guide vane of a typical heavy-duty gas turbine. The optimization variables in-
cluded the stagger angle, trailing edge angle, leading edge 1/2 wedge angle, suction surface Bezier curve
control coefficients, and the optimization objective was to minimize the total pressure loss coefficient. The

results show that the simulation of optimized blade profile fits well with experimental result, total pressure
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loss coefficient decreases by 7.23% from 0.065 19 to 0. 060 48 and energy loss coefficient decreases by

7.76% from 0.051 8 to 0.047 78, indicating improved aerodynamic performance.

Key words: turbine, aerodynamic optimization, film cooling, artificial neural network
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Fig. 7 Geometry model of blade profile with cooling slots
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Fig. 8 Comparison of blade profiles before and

after optimization
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