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A design method of mixed flowfan for helicopters

L1 Ming', GAO Hongxia' ,/YUJianrzu', CHANGLi*
(1 School of Aeronautical Science and Engineering ,
Beijing University of ‘Aeronautics and Astronautics, Beijing 100191, China;
2 Chinese Helicopter-Research-and Development Institute,
Awviation Industry_Corporation of China, Jingdezhen 333001, China)

Abstract.: The excellent 'design of mixed flow fan is a key to the performance of oil cool-
ing system of ‘helicopter. \Based-on quas-three dimensional flow theory and related design i-
deas, the principle of \configuration optimization and pressurization desgn was provided for
the mixed flow fan, which has characteristics of small sze, high rotating speed and high
pressure. <Then, the radial balance equations and the constraint conditions were employed to
calculate the meridional velocity. And finally the aerodynamic data were calculated and the
geometry of fan was built based on the aerodynamic f undamental equation and the free vortex
theory. Compared with axial flow and centrif ugal fan, the design results show that the mixed
flow fan has the advantages of high efficiency , high static pressure and power saving under
the same work condition of lubrication cooling system of helicopter.
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Table 2 Physical dimension of the mixed flowfan
X X 38 7cmXx 15 7cm x 33 3cm
X 14. 2cmx 15 7cm
/cm 25 6
025
0 67
3
Table 3 Main loss of the mixed flowfan
! % ! % ! % ! % ! %
4.5 32 31 4.2 25
5
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Table 4 Comparison of dimension, weight, input power and efficiency of the three types of fan
/cm / kg / kW
29. 7cmx 20. 7cm x 28 0cm 1 416 11 2 0. 714
:16. 9; :25. 6 1 602 9 97 0. 827
38 7cmXx 15 7cm x 33 3cm 1 354 9. 88 Q. 815
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pressure at outlet of the three types of fan
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