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Analysis of the flow in return vanes of a two stage
centrif ugal compressor

GAO Xing,/L IU Bao-jie

(National Key L aboratory-on Aero-Engines, School of Jet Propulsion,
Beijing Universty-of Aeronautics and-Astronautics,Beijing 100191, China)

Absgtract -~ Te examine the influences of some typical -design parameters (the inlet flow
condition, blade number , and vane toeading distribution) on the performances of the return
vanes in a two-stage centrif ugal compressor , a series of return vanes were desgned and ana
lyzed numerically by 3-D viscous code. It wasfound that the secondary flows in the return
vane were usually very strong; however , improving theinlet flow uniformity , increasng the
blade number-and optimizing the vane loading distribution could weaken the secondary flows.
Among these-approaches, the effect of changing the vane loading distribution was most sg-
nificant. Generally , the forward loading return vane could achieve higher total pressure re-
covery codfficient and much more uniform discharge flow than the backward loading return
vane.

Key words: two-stage centrifugal compressor ; return vane; secondary flow ;
loading distribution
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Fig.7 Outlet flow angle and total pressurein return vanes with different blade numbers (Design point)
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Fig.8 Mach number and streamlines on near hub surface (Design point)
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