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[ Abstract] In order to analyze the effect of fan rotor blade leading edge erosion on the aerodynamic characteristics of the compression
system for different internal and external culverting conditions, multilevel cascade calculations were used to investigate the changes in
the aerodynamic characteristics of the compression system of a certain type of engine with large culverting ratio. The results show that
the total pressure ratio, isentropic efficiency and channel flow rate of the engine compression system after leading edge erosion relatively
decrease by 0. 18% , 0.879% and 0.972% , respectively, under the peak efficiency point working condition. For fan rotor blades,
leading edge erosion leads to a decrease in the slope of the surface static pressure coefficient curve in the axial 0 ~24% interval of the
surface static pressure coefficient curve at the height of 95% of the blades under near-surge point conditions in the outer culvert chan-
nel, with a decrease in static pressure, and an increase in the slope in the axial 24% ~40% interval, which reduces the loading of the
blade, reduces the pressurizing capacity, and moves the surge wave forward. In addition, leading edge erosion increases the angle of at-
tack of the overall fan blade at the near-surge point of the outer culvert by about 2°, resulting in changes in blade aerodynamic efficien-
cy and stall margin, which deviates from the original blade design.

[ Keywords] compression system; fan blade; leading edge erosion; aerodynamic characteristics; incidence
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Table 1 Fan booster stage parameters

24 1l
KU B NAS 24
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PR N/AS 108
E—H (B ) N/A 74/136
R (B NA 78/136
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B s/ (remin 1) 5175

0 ~50% M= A2/ pm 0.05% 3% K
50% ~100% M- A2/ pum 0.5% %K

Bl BEORAIE L J SlLK B 3 T 4 7>

Fig. 1  The fan booster stage of a large-bypass-ratio engine
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Fig. 2 Fan blade leading edge erosion treatment
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