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Table 1 Mechanical properties of materials

FEMES # B h/mm E/MPa E/MPa v, G, /MPa
UDI200E  #fhifi  0.87 40000 12000 0.3 3600
Bi8OOE  WUhfi  0.55 12000 12000 0.73 11000
Tril200E  =%hifi  0.87 27000 13500 0.38 8000
PVC60 ¥ K - 166 166 0.3 15

Carbon  BREFZEAT  0.87 114500 8390  0.27 5990
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Fig. 1 Blade layer structure model
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Fig. 2 Thickness distribution of main parts of blade
FEM B SE R K R i sz K A A
SMESHL DL F A 2 S50 2 BUITE Excel SCIFEH SR
JH Matlab 1 ANSYS APDL % ] i JXUH, I F- 2 %4k
BRIERE W] A S TR S i AR i B
KA e S5V RE AT 1A BROCAR ) SR 5 12
P ) JE T R BROCREE AL N 3 FiR

K3 A RO

Fig.3 Finite element model of blade
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Fig. 5 Schematic diagram of blade payups before

and after optimization design
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Fig. 6  Flow chart of optimization design algorithm
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Fig. 7 Comparison of thickness between spar-cap

and trailing edge of the blade
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Fig. 11 Comparisons of blade tip deformations
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STRUCTURAL DESIGN OPTIMIZATION AND PERFORMANCE ANALYSIS OF GLASS-CARBON
HYBRID LOW WIND SPEED WIND TURBINE BLADES
GUO Xiao-feng, QI Jian-feng, HUANG Xin-xiang

(School of Mechanical Science & Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract ; In order to further reduce the weight and load of low wind speed wind turbine blades, a design model
of glassy carbon hybrid blade lamination structure was established based on a 2 MW wind turbine blade with a length
of 54 meters. Based on the parametric modeling and analysis methods of MATLAB and ANSYS, the strength and
load of the optimized glassy carbon hybrid laminated blade were carried out, as well as the characteristic, mass and
maximum deformation analysis. The results show that the optimized blade mass decreases by 5. 34%, and its dynam-
ic load and tip deformation decrease significantly. On the promise of ensuring the same stiffness before and after op-
timization, the maximum tensile stress of the optimized blade decreases by 28. 66%. This study provides important
reference for lightweight design of low wind speed wind turbine blades, which is helpful to reduce the cost of wind
turbine blades.

Key words : carbon fiber composites; layer structure; optimum design



