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Effect of Maximum Thickness Location on High Subsonic Axial
Compressor Airfoil Design
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Abstract: In order to select the maximum thickness position in the initial design process of compressor
cascade at different loads, a large number of systematic studies for compressor cascades with different
turning angles under high subsonic inlet flow conditions were carried out by numerical method,the influ-
ence rules of three cascade geometric parameters of the maximum thickness position, turning angle and
consistency on the characteristics of cascade varying angle of attack and the cascade aerodynamic perform-
ance at minimum loss angle of attack were analyzed. Based on lots of cascade samples, the mathematical
model was established to quantitatively describe the dependence rule between the aerodynamic perform-
ance parameters, such as the minimum loss angle of attack, the total pressure loss coefficient at the mini-

mum loss angle of attack and the diffusion factor, and the geometric parameters of the cascade. Based on
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the mathematical model ,the dependence relationship graphs of performance parameters were drawn, and

the loss and gain caused by changing the maximum thickness position were analyzed. The optimal selec-

2022 4E
tion maps of the maximum thickness position under different design conditions were given, so as to pro-

vide reliable profile reference data for high-load cascade design. The results show that the selection of
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maximum thickness position has significant impact on the blade profile design of high-load compressor

cascade, the optimal maximum thickness position is located in 20% to 35% relative chord length. With
the increase of turning angle and cascade diffusion degree, the optimal position of maximum thickness
moves forward, and the induced loss gain is increased significantly.
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different consistency and maximum thickness positions
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