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ABSTRACT An experimental study was conducted to augment the performance of VAWTs (vertical axis wind turbine). To enhance
the wind velocity, a wind power tower was applied. The velocities within the wind power tower was measured in a wind tunnel with a
test section is 2 m in height and 2.2 m in width. The experiment was conducted with two different velocities according to Reynolds
number, 2.1x10° and 1.7x10°, based on the length of the guide wall. The measured velocities within the wind power tower were
compared with those measured without a wind power tower. The wind power tower was rotated so that the effect of the wind direction
was considered. Therefore, the velocities within the wind power tower were measured for various azimuth angles. The pressures were
measured at the upstream and downstream of the wind power tower. The total pressure loss occurred by installing of the wind power
tower was estimated. The inner and outer radii of the guide wall were varied to measure the effect depending on the size of the wind
power tower. The measured velocity within the wind power tower showed the periodical variation along the azimuth direction. Based
on the near center location where the variation of the velocity was insignificant, the experimental results showed that the wind velocity
was augmented more than 15% by the wind power tower.

Key words Guide Wall(¢Fuj H]), Vertical Axis Wind Turbine(4> %] &3 2 €] H1), Wind Power Tower(3Z 2 €} 9]), Wind Velocity
Enhancement(Z<37}), Wind Tunnel Test(Z35 A &)

Nomenclature P : pressure [Pa]
L : length of guide wall R, : inner radius of guide wall
R, : outer radius of guide wall

v @ height

m : measuring loction Re : Reynolds number [ V;,, L/v]

: wind velocity

. L : flow direction
1) Gyeongsang National University (ReCapt)

2) Kyungwoon University, Dept of Aero-Mechanical Enginnering : side direction

3) Korea Institute of Machinery and Materials : upward direction
4) Odin Energy Co. Ltd.

*Corresponding author: sycho@gnu.ac.kr
Tel: +82-55-772-1586 Fax: +82-55-772-1580

® N < X

: azimuth angle

AN

: kinematic viscosity [m?/s]
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Fig. 1. View of wind power tower with VAWTs
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Fig. 2. Guide walls of the wind power tower and measuring
locations from top view
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Table 1. Location of measuring points
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1 z29]0] =223 (ml~m6) Qo=
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location X/L Y/L Z/L
ml -0.19 —-0.61 2,17
m2 -0.19 —0.08 2,17
m3 -0.19 0.51 2.17
m4d -0,13 -0.11 2.39
mo -0.13 -2.35 2,14
m6 -0.13 2.35 2,14
Xin -12.0 average average
Xe —4.53 0 2.21
Kex 49.0 0 0.1
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Fig. 3. Wind power tower and measuring locations from
front view

Fig. 4. Picture of wind power tower and measuring instru—
ments
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Fig. 5. Picture of measuring instruments in front of wind
power tower

Table 2. Model and accuracy of instruments

Instruments Model Accuracy Remarks
Furness only for
icro— t +0.25%
feroTmanometer FCO510 a0 reference
Pressure scanners PSI9016 +0.15% pitot tube
Multi channel Kanomax
+0.2 hot Sph
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Fig. 6. Variation of velocity within the wind power tower with
different radii of guide wall (Re=2.1x10°)
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