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Abstract: An aerodynamic optimization of high-subsonic stators for a 2. 5-stage compressor was conduc-
ted while taking into account the performance under variable conditions. B-spline curve was used to para-
metrically fit 8 thickness control points and 4 mean camber line control points on the pressure and suction
surfaces. To reduce the number of optimization variables, the whole control point coorinates on both the
pressure and suction surfaces were converted to the relative values to the reference point coorinates. A
self-developed optimization algorithm was coupled with the S1 program to perform aerodynamic optimiza-
tion on three sections of the first-stage and second-stage stators. The optimization objectives took into ac-
count loss at the design point, loss within the 80% safe operating range, loss near stall point, loss near
chock point, and outlet angle at the design point. Considering strength factors and design complexity,
constraints were imposed on the area of airfoil and maximum Mach number during optimization. A fully
three-dimensional performance verification of the optimized 2. 5-stage compressor was conducted at the
design speed. The results show a 0.05% improvement in design point efficiency and a 9% increase in
surge margin after optimization. The trailing edge separation zone in the first-stage stator is reduced be-

tween 20% and 75% span of the blade, and the root separation zone in the second-stage stator is de-
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creased from 10. 1% to 2.3% relative span of the blade.

Key words: high-subsonic airfoil, B-spline curve, multi-condition, automatic optimization
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