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Impact of blade deflection on aerodynamic perfoermance

of a transonic fan

ZHENG Yun, TIAN Xiao, YANG Hui

(Aeroengine Numerical Simulation Research Center, -School of Jet Propulsion,

Beijing University of Aeronatities and Astronautics, Beijing 100191, China)

Abstract: In order to-fesearch theimpact of blade deflection on aerodynamic perform-
ance of a transonic-fan, ‘a numeric program was-developed to_simulate the deflection of fan
blades under aerodynamic \loads'\with fluid-structural interaction method. The aerodynamic
model of the {luid flow 'was based\on solving theunsteady three-dimensional (3-D) compres-
sible Reynolds averaged Navier-Stokes equation. The blade vibration was predicted with a
linear aeroelasticity \model by selving the structure dynamic equation simultaneously with
aerodynamic equations. /The blade deformation under unsteady aerodynamic loads of the
NASA (National Aéronautics and Space Administration) Rotor 67 blade was computed, and

the impact on the flowfield and aerodynamic performance was analyzed.
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Fig. 1 Computational grid in the tip-gap region,

meridional and S, plane
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Table 1 Comparison of steady CFD (computational

fluid dynamics) and experiment

S8 THEAH T E W%/ %
Wit/ (kg/s) 34.139 34. 62 +1.38
JE 1. 6357 1.63 +0. 35

2 PR A 0.9315 0.93 +0.16
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Fig. 2 Relative Mach number at 10% ,50% ,90% span at peak efficiency
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Fig. 4 Structural model and vibration modes
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Table 2 Aerodynamic performance of steady and W IR MM R AR E 30%,70%,90% =
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Fig. 6 Comparison of the pressure coefficient
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