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Improvenent of Canpresor Blade L eading Edge D esign
L uHongzhi; Xu'L iping, —Fang Ren
(4th Dept Beijing U niversity of A eronauticsand A stronautics Beijing 100083, China)

Abstract: The _effect, of \compresor blade leading—edge shape on the blade perfomance was
investigated numerically. \It is\found that the flow experiences rgpid expansion around the traditional
circular leading edge right 'dow nstream of the stagnation point, and causes overexpanding at the leading
edge auction surface A n adversepresaure gradient energes at the blending point of the leading edgew ith
the main blade surfacetdue to the curvature disontinuity. The adverse presaure gradient often causes a
lam inar sparation, if the Reynolds number and turbulence levelsof inlet flow are low. T he elliptical leading
edge has a snooth curvature distribution, w hich suppresses the overexpansion and causes aw eak adverse
presaure gradient,  that the bladew ith elliptical leading edge has a better performance But the elliptical
leading edge is difficult and expensive to manufacture T he circular leading edgesw ith flats are suggested,
w hich have typical Cp structure of multiplew eak suction peaksat the edgesof the flats instead of a single
strong suction peak in the case of the conventional circular leading edge For most cases, the leading edge
w ith one flat can mprove the blade performance no less than themore complicated elliptic (a/b= 2) one,

and can bemanufactured easily.

Key words compresors blade shgpe construction; aerodynan ic characteristics



