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Aerodynamic design and numerical investigation of a highly loaded

meridian acceleration fan
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Beijing University\of Aeéronautics and Astronautics, Beijing 100191, China)

Abstract: Considering the aerodynamic performance and manufacturing cost of civil fan,
the aerodynamic design and three-dimensional numerical investigation of a highly loaded me-
ridian acceleration fan were performed using three design schemes (uniform thickness tandem
stator scheme, aiffoil fandem stator scheme and uniform thickness single row stator
scheme). The results indicate that the utilization of airfoil blade has few improvements on
aerodynamic performance. The total pressure ratio and adiabatic efficiency of the airfoil tan-
dem stator scheme are increased only by 0. 18% and 0. 8% respectively compared with the u-
niform thickness tandem stator scheme at near design point. The stall margin of the uniform
thickness tandem stator scheme is increased by 11% than the uniform thickness single row
stator scheme due to the suppression of the corner separation in the single row stator passage
and the reduction of the passage blockage by the tandem stator. Considering aerodynamic
performance and manufacturing cost the uniform thickness tandem stator scheme is selected
as the final scheme of the fan and its performance characteristics at different rotating speeds

can satisfy the design requirements.
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Table'l Working conditions-and performance requirements of the fan

T SR/ (kg « K> \HHK HFTRESC 0K /Pa MR/ (kg/s)  BIEER SRR
A 315.702 1.417 125 85340 68. 65 1.095 0.77
B 324. 825 1.387 124 85770 62.2 1.087 0.776
C 315. 166 1. 398 121 86250 58.1 1. 079 0.78
D 281. 449 1.453 121 87340 36. 6 1.017 0. 70
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Table 2 Key design parameters of the fan

'S HfE
WA/ (kg/s) 98. 4
B 1. 095

2 A A 0.77

B R UL B/ (m/s) 124. 6
- 111 i 72 40 0.6636

-2 U 4 R 4 0.4765
eyt ndgail 0.595
LSRRk tes3id 0.798
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Fig. 2 Radial distributions of diffusion factor at the

outlets of the meridian acceleration fan blade rows
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Table 3 Comparisons of hub solidity and blade number

in three schemes of the fan

MR B BE (it 1 %0
SFIEEEERS] RIS SRR LA
MyorE WThTE WMTIRE
IGV 1.106(19) 1.106(19) 1.106(19)
Front rotor  1.786(14) 1.776(14) 1.786(14)
Rear rotor  0.529(14)  0.529(14) 0.529(14)
Front stator ~ 0.899(17) 0.897(17) 1.622(35)
Rear stator ~ 0.781(17) 0.781(17)
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