<Uik=>

Journal of the Korean Society of Visualization, Vol. 13, No. 1 (15~20), 2015
(a2 :2015.03.11/54 Y 1 2015.03.21/4AFFE 2 £ 2015.03.31)

DOL:http://dx.doi.org/10.5407/ksv.2015.13.1.015

2~ =
T =

offd

YR 2

ol

2 ) ejolue] 3

ZQ_** . }ﬂ/?:]__ﬁLxxx . H]__?r}\q whork O] %)\]_T

ISSN 1598-8430 Print
ISSN 2093-808X Online

Optimized blade of small vertical axis wind turbine and its vortex structure analysis

Jisung Na" and Seungchul Ko™ and Sanggyu Sun™ and Yusuk Bang™™ and Joon Sang Lee'

Abstract. Sensitivity studies of blade angle and twisted angle are numerically investigated to optimize the Savonius blade.
As blade angle increases, the contact area between blade and wind decreases, showing the suppression of the vortex
generation near blade. Compared to the blade angle of 0 degree, the blade angle of 20 degree shows about 2.6% increment
of power efficiency. Based on the blade angle of 20 degree, sensitivity studies of the twisted angle are performed. The result
indicates that the adjustment of the twisted angle causes the torque of blade to increase. Optimized blade can suppress the
formation of the vortex structure in rear region. Also, wind flows without disturbance of vortex when passing through the
optimized blade. The 1kw vertical wind turbine system with optimized blade can generate 4442.2kWh per year and have

53% capacity factor.

Key Words : AL U-$-2~ £ 0] =(Savonius blade), 2F7 TF(vortex structure), = = Al5*(Power coefficient),
S o]= Zh(Blade angle), US55 ZH(twisted angle)
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< Savonius blade part >
Dblage = 1.2m

< Definition of blade angle, twisted angle >

4 L Twisted angle
?’/»

P S
//' =~ Blade angle
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Dsyslem =2.8m

< Boundary condition >

Inlet : Constant velocity
condition (12 nvs)

Outlet : Atmospheric
pressure condition

Lateral : Free-shear

Blade surface : No-slip

Fig. 1. Simulation domain, blade information
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Table 1. Simulation case for optimization of blade

Eglol= 7} (°) S 7+ (°)
Case 1 0 0
Case 2 10 0
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Fig. 2. Stream-wise velocity and vorticity magnitude, (a)
Case 1 (b) Case 2 (c) Case 3
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Fig. 3. Total pressure distribution of blade, (a) Case 1

(b) Case 2 (c) Case 3
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Fig. 4. Stream-wise velocity, vorticity magnitude and

total pressure, (a) Case 6 (b) Case 9
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Fig. 5. Power coefficient versus tip speed ratio in
Case 1 and Case 6
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