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Design of Vaneless Diffuser for Centrifugal Compressor

WANG Yan-hua',DAI Jun', WANG Zhong-yi' ,ZHONG Xin-quan’
(1. College of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 ;
2. CSSC Huangpu Wenchong Shipbuilding Co. Ltd. , Guangzhou, China, Post Code :510715)

Abstract: In order to study the influence of different geometric design parameters of the vaneless diffuser
on the performance of the centrifugal compressor,a centrifugal compressor with 16 vanes,a pressure ratio
of 4.2 and a flow rate of 0.9 kg/s was used. The vane height W, at the impeller outlet of the vaneless dif-
fuser, the diffuser outlet height W, ,the impeller outlet radius R, ,the diffuser contraction section radius R,
and the diffuser outlet radius R were changed,and the numerical simulation method was used to simulate
them. The results show that if W,/W, is below 0. 82 ,the value of (R, —R;)/(Rs —R;) should be adjus-
ted above 0.35. If the value of (R, - R;)/(Rs —R;) is too small,boundary layer separation will occur at
the rear part of the contraction section. In this case,flow losses increase,resulting in reduced compressor
efficiency ; if W,/W, is above 0. 82 ,the value of (R, —R;)/(R5 —R;) should be adjusted below 0.35. If
(R, -R;)/(R5 —R;) is too large,the vaneless diffuser will be damaged. The acceleration effect of the
eddy current on the trailing edge of the impeller is not ideal , resulting in a decrease in the back pressure
gradient in the diffuser,a decrease in the diffusing capacity ,and a decrease in the efficiency of the entire

compressor.
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