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Numerical investigation of effect of forward sweep

on tip clearance flows in highly loaded fan rotor

WANG Lei, LIU Bo, ZHAO Peng-chen

(School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: A modern highly-loaded forward swept transonic fan rotor flow field was in-
vestigated numerically at multiple rotor tip clearance levels to obtain clearance sensitivities
with respect to flow, efficiency and stall margin. Compared with a conventional radial lead-
ing edge profile that had aerodynamic equivalent manner, the forward swept rotor blades
show significant reduction in clearance sensitivity. The benefits are more pronounced for the
configuration with stronger tip clearance flows. No optimum clearance size for the present
forward swept rotor is indicated. Detailed comparisons of tip clearance flow structures were
used to explain the flow mechanisms responsible for the reduction in tip sensitivity and

blockage with forward sweep.
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Table 1 Design parameters of forward swept rotor
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