25 3 Vol.25 No.3
2010 3 Journal of Aerospace Power Mar. 2010

:1000-8055(2010) 03-0531-06

( , 710072)
7 :
, . 30 %C
(C ) 70 %C , 2%
4%:; , 55%C
3%:;
50 %C ; )
V231 3 A

Investigation into effects of axial spacing on performance of a
dual-stage counter-r otating compr essor

WANG Yarrgang, NTJ_Nan, LIU Bo,JIA Ruirg ,,CHEN Yunyong

(School of -Power and-Energy ,
Northwestern Polytechnical-Universty, Xi an 710072, China)

Abstract © Seven moduleswith diff erent-axial spacings between two reversed rotating ro-
tors of a counter-rotating compressor-were desgned ,and then the detailed flow structure and
performance of them in different rotating speeds was obtained by numerical s mulations. The
effect of axial sgpacing on performance of the counter-rotating compressor ,inlet flow angle of
two rotors.and flow structure have been investigated. When the axial spacing between two
reversed rotating rotors was changed from 30 %C to 70 %C ,the following observations were
obtained: (1) The peak efficiency of counter-rotating compressor decreased approximately
2 % ,the efficiency of two reversed rotating rotors decreased approximately 4 %. (2) At the
near stall condition with designed rotating speed ,the efficiency and mass flow rate increased
firstly and then decreased ,and the maximum of the two parameters happened when the axial
spacing was 55 %C. (3) At the chock condition,the inlet flow angle of the two rotors de-
creased ,contrary to the trend of the chock massflow rate change. (4) When the axial spacing
was bigger than 50 %C it could not affect the inlet flow angle of the two rotors noticeably.
(5) Decreasing the axial spacing can improve the performance of the counter-rotating com-
pressor when the loss of mixing is dominating. If the secondary flow lossis the primary loss,in-
creadng the axia acngisfeasble to improve the performance of the counter-rotating compressor.
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Fig.10 Inlet flow angle of rotor upstream
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