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Aero-thermal optimization of gas turbine blade airfoil

YANG Yu-jun'*, DAI Ren', WANG Jiao®

(1. School of Power and Energy,
University of Shanghai Science and Technology, Shanghai 200093, China;
2. Research Development Department,

Shanghai Electric Gas Turbine Company Limited, Shanghai 200240, China)

Abstract: A two-step optimization method was presented to improve the aero-thermal
characteristics of turbine blade airfoil. The first step was to construct turbine airfoil by poly-
nomial lines. Design parameters were screened by design of experiment (DOE) and factor-
ized sensitive analysis for best performance obtained from CFD simulations. The second step
was to optimize airfoil, which was parameterized in Bezier lines for minimum flow loss and
surface heat transfer in a weighted objective function. Result of design sample shows that in-
creased stagger angle leads to lowered heat transfer along the pressure side surface, and lar-
ger leading edge radius reduces the local heat transfer around stagnation point. Reforming
the polynomial shaped airfoil provides possible delay of the transition on the blade suction
side surface and reduces whole heat transfer rate. Two-step method has relatively low com-

putation requirement and good convergence, which is valuable for engineering purposes.
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Fig. 1 Airfoil geometry constructed by parameters
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Table 2 Range of airfoil design parameters
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Fig. 4 Sensitive analysis on airfoil design parameters
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Fig. 6 Static pressure in different stagger angle
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Table 3 Optimized results comparison
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