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Design research of supersonic fan blade profile

ZHOU Zheng-gui , WAN G-Guang-wen

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and A stronautics, Nanjing 210016', China)

Abgtract : To desgn tow-flow loss supersonic fan blades; a desgn software of the blades
was developed based on numerical optimization.method. The-blade main geometrical parame-
ters were selected'\as blade des gn-parameters:—For thefirst stage of fan of inlet flow in axial
direction; the objective function was _set as-minimum flow loss at given specific work. The
optimal blades'thickness increase along blade chord direction, so the cascade passage is con
tractive; in general , it resultsin the decrease of speed and increase of pressure of the super-
sonic flow passng through the cascades. There are several shock wavesin the flow fields of
cascades constructed by the optimal blades, and the flow loss is quite low. The desgn re-
sults show the feasbility of this supersonic blade design method, and provide new ideas for

supersonic fan blade design.
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1 ( )
Fg.1 Mach number contour of cascade
(Cdculated by present method)

(Fluent )

Fig.2 Mach-number contour of optimal cascade
(Calculated by Fluent software)
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Table 1 Optimal cascade performance parameter s

40 %

1) 1)

1.666 0.0988 0.0989  61.2 61.3
Fluent 1.660 0.1000 0.1005  60.7 60.9
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Fig.5 Contour of Mach number of initial cascade
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9 n=15000r/ mn, p2/ pa = 1.2

Fig.9 Contour of Mach number at 15 000 r/ min shaft

speed and 1. 2 time back pressure
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