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Abstract: To study the effects of blade leading edge lean and sweep on the aerodynamic
performance and stable operating range of centrifugal impellers, this paper presents four different
blade leading edge lean and sweep by sweeping blade tip forward and backward, and sweeping
blade root forward and backward along the meridional chord line. Firstly, the effects of blade
leading edge sweep on the overall performance and flow field of a transonic centrifugal impeller
are studied, and the results show that the blade tip forward sweep or blade root forward sweep
can improve the highest isentropic efficiency and total pressure ratio of the centrifugal impeller;
the blade tip backward sweep almost has no effect on the isentropic efficiency, but can decrease
the total pressure ratio; the blade root backward sweep decreases both the isentropic efficiency
and total pressure ratio. Additionally, the stall margin is increased by the blade tip forward
sweep or blade root backward sweep, and reduced by the blade tip backward sweep or blade root
forward sweep. Finally, the effect of blade leading edge sweep on a subsonic centrifugal impeller
is investigated, and it indicates that, compared with transonic centrifugal impeller, the blade
leading edge sweep has less effect on the isentropic efficiency and total pressure ratio in a subsonic

centrifugal impeller. However, the effects on stall margin are almost the same for both transonic

Wk HA: 2015-02-13,  fEHEFE A BESMHA8— . L. LA R NNCGEGEEE . B . 4. MELESm., X4£TH.
% B AR 4RI H (51236006) .
R0 2% H Bt TE] . 2015-08-25 P25 Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20150825. 1745. 002. html



2 [ . ]

Ko

R

1 549 &

and subsonic centrifugal impellers. For an unshrouded transonic impeller, blade tip forward

sweep is an effective way to increase its isentropic efficiency, pressure ratio and stall margin.

Keywords: leading edge sweep; transonic; subsonic; overall performance; stall margin
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