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Numerical and Experimental Inyestigations of the Flow
in a Compressor with Circumferential Grooves
CHU Wu4i, LU Xin—gen, WU Yan-ui

(School of Power and Energy.,
Northwestern \Polytechnical University, Xi‘an 710072, China)

Abstract: \ Numerical and Experimental investigations were conducted to study the effect
of circumferential grooves on the perfoermance and flowfield of an axialdlow compressor ro—
tor- A single—stage compressor rotor with no inlet guide vanes was tested under subsonic con—
dition. Circumferéntial/grooves as well as the original smooth wall configuration were ana—
lyzed to investigatethe effects of circumferential grooves on compressor performance. T he re-
sult shows that circumferential grooves are able to effectively extend the stall margin of the
compressor with little influence on efficiency throughout the mass flow range tested. Steady—
state Navier-Stokes analyses were performed to analyze flow structures associated with each
casing treatment. The overall effects of circumferential grooves were correctly calculated with
the numerical procedure. Detailed investigation of the calculated flow fields indicates that the
key mechanism lay to the interaction with the tip leakage. Taking advantage of the existing
pressure difference in the rotor blade row, circumferential grooves remove tip leakage flow in
the high pressure zone and weaken or even destroy the structure of tip leakage vortex. At the
same time the tip leakage reenters the main flow in the low pressure zones again and mixes
with the main flow of the compressor,thus circumferential grooves influence the efficiency

and stall margin of the compressor.
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Fig-2 Meridian view of block-structured grids
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Fig-7 Total pressure loss coefficient at 75% axial chord plane

(smooth wall near stall condition)
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Fig- 8 Total pressure loss coefficient at 99% blade span

(smooth wall near stall condition)
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