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A Study on the Vertical Axis Wind Turbine Performance in
Different Blade Shapes
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ABSTRACT

Vertical Axis Wind Turbine (VAWT) has advantages including simpler structure and significantly cheaper cost to build and

maintain than the conventional Horizontal Axis Wind Turbine (HAWT), attract the most of world's attention. However, such

rotor is suffering from poor efficiency problems. The present study will consider the design improvement of a VAWT that

employs a multi-blade design using both rectangular guide vanes and rotor blades arrays. As a result, an optimum formation

of guide vanes as well as rotor blades needs to be found in order to enhance the power performance. The study used CFD

code to obtain the flow field characteristics for purpose of evaluating the turbine performance with guide vanes and rotor blades

in different shapes, at different tip speed ratio (TSR) values. From the simulation results, it was shown that the performance

is apparently improved than Conventional VAWT.
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Table 1 Specification of VAWT

Rotor diameter [ml] 9

Full diameter [m] 11

Height [m] 6
Number of blade 24
Number of guide vane 42

Blade type Case 12345
Guide vane type Plain Rectangular
Design guide vane angle [ o ] 45
Design wind speed [nv/s] 7

TSR range
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Fig. 1 Shape of vertical axis wind turbine
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Fig. 2 Vertical axis turbine rotor with guide vane
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Fig. 3 Influence of nodes on torque
Table 2 Simulation cases
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(a) Case 2

(a) Velocity vector plot at case 1

(o) Case 3

(c) Case 4

(d) Case 5
Fig. 5 Flow distribution at TSR 0.5

£57F 2743t A7} Case 19] H]E}

of gyl o & & Hgste AS & o ok E3E
Case 29| 749 AWINE T3t & A9 ZF5U7Fe] H
Hlo] 34 ste Wk Ut WFoR et AS ¢
Qlth Case 29] EJHl = D oA HIA|A HIgkoz #A
(0 Velocity vector plot at case 3 E]'% A7 FAEEY o] ohFel ez Hulo] cHEY
Fig. 4 Velocity vector plots at TSR 0.5 AU DYEGe R AT Y 5 H2 HEoteE
—v—°ﬂ"‘] E9& a9e g 2317 wolkal wekEh o]
4. Za} U pxEt 23t YFOR Q3| Fig, 4(a)9] Case 1 BN THs LHH T
= (b)9] Case 2 ¢} o] SFE7NES FARRE o] Bl &4
41 S5 1 of 8% anprt F= & & AUSiTh

Fig. 4(c)9] Case 39 4%-% /e kst |47t

Fig. 4= TSR 0.50]4] B¥1S Bl 970 2zrx 550 Hof ulo] @& & Aestal AT Case 39 %
2 yehylch aeld & 5 kol chfdle Bugr BN EVH B0l Case 29k Nit) WO R AES A
SA19] £x BXZE E3) Rotor 7)o AE= o] oFo] A shal Qlo] 2E YA f-50] Case 22hk= THE 5 FH
HAE EL 59 ﬁ]x,jguﬂEE g3l AL oF 4= gy, & Holal 3tk &, Case 294l Kol 3H BY o]
B4 97} Solot JFRE (A), YIS Exsin gy A ] Rt 6“412101 ElR19] 3170 kel HhAA
E 27520, drre 7lf_§ gule] $22 ), & Tl vhelus feloR AEhe Aol ARGl &
=0 )& Ao stglomn Eule] AUEe A4 war DA Case 29 Case 39 7%, UL g7l 22
o]}, AMZ?J EEl S A B4 W Ragt] whet

Fig. 4(a)= oMU |7t Bl ore gul gmod 4 R E7F ColA EE3 53] 2 oA of7gdel 2
goliL, (b Bl Edo] ehdvhs RAw o) = AOIE HES o 5 A
%:Ta% UERYIL 9Tt Case 29] A% hfE)E Etsln Fig, 5% TSR 0.5014 H¥l 89 §4] 355 et

28 SEFHIIAEE =28 M202, M45, 2017



030

—— Casel
s Cased
{| - Gt
= 05| EThT iy R am—— 0
3] — & — (el A A
i3 et 6 8 s g
o ox: i L
g e
2 S
5 o e
£ o015 - [
0 L .
= v -
g 0104 §--
0 —
o '——-Q\_-x
0.05 m\
\.
000
02 03 04 05
Tip Speed Ratio

Fig. 6 Power coefficiency of ¢, at different TSR
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