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Study on micro-pit structure on blade surface of high flow margin

centrifugal compressor
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Abstract: The stability of compressor operation has an inducing and amplifying effect on the stability and perfor-

mance of the entire engine. Therefore, it is required that the flow margin of the compressor should be wider to

adapt to the working stability of the engine under variable operating conditions. A new blade structure with micro

pits distributed on the suction surface of the mainstream blade is proposed based "Golf ball effect". The flow of a cer-

tain type of centrifugal compressor impeller is numerically simulated by using the CFX fluid dynamics software to

study the effect of adding micro pits on the performance of flow separation structure and flow margin at different

parts of the suction surface of the blade. Study the effect of adding micro pit structures with radii of 0.25~0.30 mm

at different parts of the blade suction surface on structural performance and flow margin. The results show that add-

ing micro pits at the leading and trailing edges of the mainstream blade suction surface can improve the flow margin.

When the radius of the micro pits is 0.3 mm, the flow margin effect is the best, which are increased by 3.01% and

3.15% respectively. The use of new structural blades can reduce smaller peak efficiency and increase the compres-

sor flow margin, and provide a reference for the design of centrifugal compressor impellers.
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Tablel Design parameters of a certain type of

centrifugal compressor impeller
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Fig. 2 Original parameter impeller model
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Fig. 3 A new structure impeller model for optimizing the
leading edge of mainstream blade suction surface
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Fig.4 A new structure impeller model for optimizing the

suction surface of mainstream blades with trailing edges
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Table 4 Blocking point flow rate and surge point flow rate
under micro pits with different radii on the leading edge
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