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Abstract

This work dealt with the design and manufacturing of composite blades of a vertical axis wind turbine
system. In this work, aerodynamic and structural designs of sandwich composite blades for a wvertical axis
wind turbine system were performed. First, the aerodynamic and structural design requirements of the
composite blades were investigated. After the structural design was complete, a structural analysis of the wind
turbine blades was performed using the finite element analysis method. It was performed with the stress and
displacement analysis at the applied load condition. A design modification for the structurally weak part was
proposed as a result of the structural analysis. Through another structural analysis, it was confirmed that the
final designed blade structure is safe.
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Fig. 2 Configuration of aerodynamic designed blade
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3. 7= MA 2 S Table 3 Design Requirement
Load
Fx A ZWlA Fr was] Belolsel A8 Case | el | Casell | Casell
v osFons AdaE, vHeT, dake, Aol o Wind o s | 25 mis | 55 ms
& 3% Sol Ytk B A7 o Bl f8 A Speed
& BgAnsl 488 Agoln, Hedd 499 o Rotational | ) pm | 400 rpm | stop
golt}. Web) JBxAT $4xde) Lxgd o4 sbeed
WA datFEe FAY S vk =3 BEome] siin o Foan
ZEHAe] A k7] wiTol AWel o3 T FUM=
FAS gk wEa FRAA 8T st T
stsa 3ol ogk A4l sfEFoltt. Table 39 &
AA sks 2708 AAEAL Fig. 3 Structural design configuration
T2 AA AL M= A (Sandwich) E3A +x
& Agsglg. 32 AAE I Il 2=71(skin)<
F82 AdeES Jd3elng +45°8 HZsla, 23
(span)+ T2 w3 S G932z (0/909)= AHZ
stk A Gl URe AE AEE MAATIL =
& Aezass == ZEede F
(Polyurethane foam)o] A& %ch. AAE G+ A
2 Fig. 3o Yehuidctt. 48" Az EAX+=
Table 29} -t}
2 AFolA F2 A Aol tigt Fx kg H
7He 98 3 84 VIHE g88te X dMs F
BslGT). 73k 24 i X2 a3;WL Nastrano] g
=tk Fig. 4¥ Edlol=9] fgt 84 REE Aol
th AARe] Bus g AA 2o HEstal &
dol=o YA sty T s HL3n
Table 2 Mechanical properties of material 2
Property Glass/Epoxy Fabric A9
E, [N/mm?] 10,500 t
E, [N/mm?] 10,500 R
Gr [N/mm?] 1450 © 43.7MPa oA}, AF 9= 671MPa 2A tha
N 0.97 Fef3t Aeow ARHJT. B A Ay A Ho
- o3k 3ld Wgow Ho WY 222mmE U =S
%, [N/ 283.9 Jow selnglth #F A4 A% 001224 A7
X, IN/mm’] 184.6 RN HE FEAE AR Aow AEHAT
¥, [N/mm’] 283.9 4% QAL loldoln A4 64 Astold). Fig
Yo (N/mm®) 184.6 5-70] ¥, Wel, 47 A4 AnE WA
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Fig. 5 Stress analysis result [MPa] 2 36Hz 2% % e AE
FE 11.7Hz2AH & Al o
dAg Aow BAHY M7 AT

default_| Detomaton
Max 2 22+002 @Nd 1230

Fig. 6 Displacement analysis result [mm]

Fig. 7 Buckling analysis result

default_Fringe
Max 7.43+001 @Nd 5056

Fig. 8 Stress analysis result of modified structure

[MPa]

.1 304001

1304001
1214001
1.12+001
1.044001
9.50+00¢
864+001
7774008
6914001
6.04+001
5.184001
4324008
3454001
250+00¢
1.78+00
864001

default_Fringe

Max 1.304001 @Nd 1068

Min 0. @Nd 3410
default_Deformation

Fig. 9 Displacement analysis result of modified

structure [mm)]
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Fig. 10 Buckling analysis result of modified
structure

Table 4 Comparison between preliminary design
and modified design analysis results

Analysis Preliminary Modified
results design design
Maximum
43.7MPa 43.8MPa
stress of blade
Maximum
671MPa 74.9MPa
stress of strut
Maximum
) 222mm 13mm
displacement
Safety factor of
0.012 1.1
buckling
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