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ABSTRACT

Wind power tower (WPT) has been used to augment the performance of vertical axis
wind turbine (VAWT). However, the performance of the WPT depends on several design
parameters, such as inner and outer radius, or number of guide walls. Therefore, an
experimental study was conducted to investigate efficient design parameters on the WPT.
A wind tunnel was utilized and its test section dimension was Z2m height and 2.2m width.
One story model of the WPT was manufactured with seven guide walls and a VAWT was
installed within the WPT. Three different sizes of guide walls were applied to test with
various design parameters. The power coefficients were measured along the azimuthal
direction in a state of equal inlet velocity in order to compare its performance relatively.
The experimental results showed that the gap between the inner radius of the WPT and
the rotating radius of the VAWT was a major parameter to improve the performance of
VAWT within the WPT.
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Fig. 3. Wind power tower and wind
turbine viewing upstream
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Fig. 4. Picture of wind power tower and
a vertical axis wind turbine
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Fig. 5. Picture of components connected
with a vertical axis wind turbine
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Table 1. Model and accuracy of instruments

Instruments Model Accuracy | Remarks
micro— Furness £0.25% only for
manometer FCO510 reference
P
1eSSUe 1 psig01e | #0.15% | pitot tube
scanners
Dacell +0.2% load
Torque sensor TRD-2KC 10°C Max. 2kgf.cm
YOKOGAWA
— i 00 —_
Power-meter WT-1600 0.1%
Displayed
ONO SOKKI
*+ -
RPM gauge HT-5500 valuex+0.02
%=1 count
OMRON
+ OO .
DAQ ZR-RX45 +0.1% F.S Voltage
Generator SPG _ rated torque
S9D60-90C 2kgf.cm
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power loss on a generator
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