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Influence of leading edge shape of subsonic airfoil on compressor

aerodynamic performance
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(AECC Commercial Aircraft Engine Co., LTD, Shanghai 201108, China)

Abstract: Influence of four different leading edge shapes of subsonic airfoil (flat blunt, sharp, pressure sur-
face orientation and suction surface orientation leading edge) on compressor aerodynamic performance was
numerically studied. The results show that minimum loss coefficient of four shapes is close to baseline de-
sign. The incidence angle loss range of flat blunt leading edge airfoil is lowest (almost decreases by 21.02%
compared with baseline design). The angle range of pressure surface orientation and suction surface orienta-
tion leading edge are close to baseline design, but the negative incidence angle range of pressure surface ori-
entation leading edge decreases while the positive incidence angle range for suction surface orientation lead-
ing edge decreases. The incidence angle loss range of sharp leading edge is close to baseline design. Leading
edge shape deviation has effect on the choke mass flow. The choke mass flow for pressure surface orientation
leading edge decreases the most (comparing to baseline design decreases by 0.80%). At surge point, total
pressure ratios of sharp leading edge and pressure surface orientation leading edge are close to baseline,
while total pressure ratio of flat blunt leading edge and suction surface orientation leading edge are smaller.
The maximum efficiency of each design is nearly the same. Flat blunt leading edge deviation has most signifi-
cant impact on Mach number distribution. Deviation of leading edge shape have little influence on inlet (or
outlet) relative flow angle and D factor. It is recommended not to use blades with flat blunt leading edge or not
to use pressure surface orientation and suction surface orientation leading edge in the same row during test.
Key words: aero—engine; compressor blade; subsonic airfoil ;leading edge shape; deviation;

aerodynamic performance ; minimum loss
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