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Design of a High Rotating Speed,L ow Flow Rate Axial
Flow Fan Used on Helicopters
GAO Hong-xia, YU Jian-zu, X IE Yong-qi
(School of A-eronautical Science and T echnology,
Beijing U niversity of A-eronauticsand A stronautics, Beijing 100083, China)
Abstract: In theoil cooling systean of-a high perform ance helicopter, the low mass flow,
high rotating gpeed and snall size axialflow fan design isakey task This gecial fan’s struc-
ture was analyzed, and optim.ization of the relevant parameters was conducted To obtain
good aerodynam'ic characteristics, the radial aerodynamic balance equationsw ere adopted to
build the fan’ s rotating blades,w hichw ere evolved from the smplified three dmensional flow
theories, the constraint conditions and the control vortex theory. The mproved loss comput-
ing method w as used to calculate the fan’s efficiency, and to optim ize design schanes T here
is a good agreement betw een the design results and the experimental dataw hile the design
method is applied to an axial flow fan design for a helicopter.

Key words aerogace propulsion system; helicopter; axial flow fans design;
control vortex
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Fig 1 inlet and outlet velocity triangles
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Fig 2 M ain performance curves comparion in

three blade tw ist rules
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Table 1 L ossesand efficiency canparison in three blade twist rules
/% /% /% /% /% /%
7.3 1.2 11.3 12.5 67.7 65. 6
n=0.5 6.1 1.0 7.6 13.6 71.7 69.5
7.9 1.1 11.8 12. 4 66. 8 64.8
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Fig 3 3D digplay-of the axial-fan’ s blades used-for oil, cooling on'helicopter
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Fig 4 View of the exprment goparatuses
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Table 2 Thedesigned outoome and, comparison w ith
themeasured of'\the axial fan used
for oil cooling an helicopters
/Pa /m®/min) /(r/min)
5.000 127.0 8 873 (1] ; Ml »1980
[2] . (31
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H uazZhong U niversity o Science and T echnology, 1993, 21
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5 000 14. 88 0. 696 12000, (3): 12 14
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