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Multidisciplinary Design Optimization of Low Wind Speed Wind Turbine

WANG Dian, WU Fa-ming, WANG Lei, LI Hui-xin
(CSR Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: It discusses the relationship between characteristics of wind resource and aerodynamics, structural dynamics, structure, control
performance, power performance of wind turbine. Model of multidisciplinary design optimization for low wind speed wind turbine is
presented with the cost of electricity(COE) and combined ratio as the objective function. To meet the performance requirements of the optimal
solution, it searches the best combination of parameters of low wind speed wind turbines. Multidisciplinary design optimization during
product concept design stage can improve the comprehensive performance, shorten the development cycle and enhance competitiveness of

wind power products.
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Fig. 1 Relationship between annual power yield and diameter of
wind wheel
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Fig.3 Relationship between general cost benefit ratio and
diameter of wind wheel
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Fig. 6 Relationship between general cost benefit ratio and tower
height

L BRI LR Y, HLAH 00 B2 A RN 255 A 8 11
AR A S B R B FEAS SCHIT T B 1 6 v B L
N, G IRBT YN, BG4 v iy >R 69 4 v 14 0 )
s B, SFEUE R AR EIHER ., Rz, G
BRI, B & 2 R B A 2T REEH . 1Ak,
BE 1T v B A DA B T 32 AUBE A e M S il B AR
I AU AL BT I 5 2 78 405 TR
4.3 EHRALEGIS R

A E MR X AL Z 22 B - F &
2MWﬁMLM%mmuﬁﬁ@L%n%%m%ME%
T RGRIAH RS R, 200l LUXCH HLZH 1 B H A
LR ARy B AR, (gL Rk 8 R
T, 3R n TR XU HL AL i A S50

A1 R ALam N A%
Tab. 1 Input data of wind turbine

hEk ) RAER, FRARE, A Rk A¥y
MW kg * m? m* s’ i il i
2.0 1.225 5.5~6.5 A Rayleigh 0 s
(sHmaH)
AT 4 B U BT TR, T R AR 2 XL

B XETY) el AN RO 2 AN 2 FR



20 fERE K R LA % F R IR

3/2013

%90 WAL R

Tab.2 Optimizing input conditions and constraints
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Fig. 7 Variation of mean population objective function and its
optimal solution via iteration steps
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