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Development of Controlled D iffusion Adirfoils
for M ultistage Can'pressor-Application
Part 2 Test and Numerical Smulation

of Controlled D.iffusion Airfoils

WAN G Hui-she, ZHON G Jing-jun, WAN G Zhong-qi
(Harbin\Institute of Technology, Harbin 150001, China)

Abstract: A series of Controlled Diffusion A irfoils (CDA ) has been developed for
multistage compresor gpplication These airfoils are designed analytically to be shock-free at

tranonicM ach numbers and to avoid the separation of the suction surface boundary layer for

a range of inlet conditions necessary for stable compresor operation From the results in the
cascade testing, it has been damonstrated that CDA has higher critical M ach number, higher
incidence range, and higher loading capability than standard series airfoils designed for
equivalent aerodynamic requiranents By using these airfoils in single and multistage rig
testing, the high efficiency, the high loading capability and good stage matching can be
obtained, the costs can be reduced and the surge margin can be mproved The CDA profile
shapes tend to have thicker leading and trailing edges than the conventional standard series

profiles,w hich lead to the mprovement of compressor durability.
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