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AN TR BT FE V4R BRI Ak 45 2R

E i B WIBR A

1.0 12 1.5

A 40.1 40.156 40.187 40.165

V2 38.1 38.178 38.045 38.224

W 22 3 Ay () 73 35.2 35.826 35.461 35.589

Vs 30.3 29.962 30.468 30.854

Vs 243 24.654 24765 24786

Rq 1.8 2.060 1.979 1.566

;5 1.7 1.838 1.772 1.527

Tl % 2 1% Ry(mm) Ry 1.65 1.533 1.641 1.504

: 1.55 1.869 1.613 1.845

Res 1.4 1377 1.504 1.041

Rui 1.15 1.433 1.303 1.002
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Ru 1.0 1.256 0.994 1.232

Ris 0.9 0.867 0.969 0.624
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i 7 5% 4 b(mm) by 140.6 140.37 140.55 140.34

bs 131.6 132.17 131.58 131.34

bs 119.0 118.97 119.18 118.72

& Q (m's) 4.70 4.798 4.823 4.851

#iJEP (Pa) 1973.4 1930.8 1943.6 1958.4

A R, (%) 75.10 76.62 76.47 76.31

#F3  MRURESN
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it CFD W ik CFD iR AR CFD W
HEQ (m's) 4798 476 0.84% 4.823 4.80 0.46% 4,851 4.83 0.46%
#EP (Pa) 19308 1932 0.08% 1943.6 1945 0.09% 1958.4 1960 0.09%
42 A E (%) 76.62 76.5 0.14% 76.47 76.2 0.37% 76.31 76.1 0.30%

Horp i K 220.52%, TOLRA220.16%, /£ ToOlridt  FIRRARE W AT e 1 5007 %, AUk I 2 248
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1.60%. VA ESRYIRERE 2 TREN I MUREEEZOR. 1L LI BT SHIEAA R MR 2E, Rl — S B
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Uncertain optimum design of aerodynamic performance of fan with
interval uncertainty

QU XiaoZhang'’, LIU GuiPing', HAN Xu' & YANG JiChu’

! State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China;
% Zhuzhou Lince Group Co., Ltd, Zhuzhou 412001, China

In view of the insufficient samples and information of engineering problem, an uncertain optimization design for aerodynamic
performance of fan wing based on interval and robustness was studied. Based on the reliability index of interval variables, a
robust optimization model was constructed on the basis of the mathematical model of Kriging approximate function, and the dual
optimization method is used to solve the optimization problem in order to improve optimization efficiency. In order to improve the
fitting precision of the leaf shape modeling, five polynomial methods were applied to establish the parameters of the airfoil model.
The problem of insufficient sample data of fan blade parameters was solved effectively, and the results showed that the method could
meet the requirement of accuracy of fan performance. A new approach was provided to fan aerodynamic performance optimization,
the paper paved the way for the energy-saving emission reduction market.

fan, interval model, uncertain optimization, airfoil aerodynamic, railway train
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