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ABSTRACT

This paper is intended to provide experimental data for the design of the small VAWT (vertical axis wind turbine). Three
types(lift, drag, and hybrid) of the blade of VAWT are tested with digital wind tunnel in this study. From the test, the relation
of power coefficient and tip speed ratio for the blades are evaluated and compared each other depending on the blade type.
Especially, the characteristics of hybrid blade which is shown to be expanded in the market without any logical data is proposed
in the relation of power coefficient and tip speed ratio. It is shown that the hybrid blade can be used to make higher starting
torque with trade off of degradation of power coefficient.
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Fig. 4 Lift types of vertical wind turbine:
(a) Darrieus, (b) H-Darrieus

Fig. 3 Drag types of vertical wind turbine:
(a) helical Savonius, (b) cylinder Savonius
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Fig. 5 Hybrid types of vertical wind turbine:
(a) air-pocket include blade, (b) Savonius

and Darrieus in same axis

Fig, 5(a)e} &2 W42 FH@ &dol= Hof o=
(air—poket) & #-§3}o] Y2 S& 2ol I o83t
ol 7]%go] 2 2 4 s o Z10]aL, Fig.5(b) 2t 22 ¥4
- SR A FHF Sdol=g FHF =dol=
£ 2 ol dEEH=EE ko] AeEe FE oI

A B o] A EES AR el T

65



gez -

I SAEET W2 ol 7IeEAV A 2 AR 7Y

Eu, olet A A4 AN s gEA wiEe]
Ag EAo] dAFE 2AE Ao FHE

214 N3 2Y

2 Aol M 2 *E‘oé. wale Fig, 63 Zo] WAz A}

U2, Hotheles, T2 ofg 3 SEols A

7 °lH, &5l @.Xlﬂ A= W & A&l 10% ofs}
7} El& 2, Table 19 AAE Aoz A=t

Fig. 6 Test model : (a) helical Savonius-drag
type, (b) H-Darrieus-lift type, (c) hybrid type

Table 1 Specifications of test model

Name Szlsi)lgis H-Darrieus Hybrid
Height [m] 0.2% 0.40 0.40
Diameter[m] 0.12 0.35 0.29
Blockage ratio [%] 25 10.1 83
Blade force type drag lift hybrid

a3

Fig. 8 Schematic diagram of experiment
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Table 2 Specifications of sensor

Rated capacity 2kgf.cm
Torque Rated output (R.O.) 1.5mV/V £1%
SENSOT | Nonlinearity 0.3% R.O.
Hysteresis 0.2% R.O.
Measurement range 1z~ 20Kz
RPM sensor (1“’20,000 I‘/mlrl)
Detection gear Strong magnetic materials
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Table 3 Specifications of digital wind tunnel®

, Width 145 [m]
Test section -
Height 0.96 [ml]
Mean Velocity 4.3 [m/s]
Turbulence intensity 1.2 [%]
Space deviation 3.8 [%]
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Fig. 9 Helical savonius model test result
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