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Abstract In this experimental study for the current growing offshore wind, a wind tunnel test was conducted
to examine the performance of the vertical-type cross-flow wind turbine power generation system. Due to the
limited size of the test section of the wind tunnel, the inlet guide vane of the original wind power generation
was scaled down to about 1/5 and the turbine impeller diameter was also reduced to 1/2 of the prototype
impeller. The number of the impeller blade is another important parameter to the output power of the wind
power generation system and the number was varied 8 and 16.

From the analysis of the experimental result, the output brake power of the model wind turbine was measured
as 278watts with the 16-blade at 12 m/s of the rated wind speed and the rated brake power of the prototype
wind turbine is calculated to 3.9kW at the rated operating condition.
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[Fig. 11 Variation of the model turbine speed with the brake
torque with the change of the wind speed. (a) No. of
turbine blade : 8ea, (b) No. of turbine blade : 16ea
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[Fig. 2] Variation of the brake torque of the model turbine
with the turbine rotational speed with the change of
the wind speed. (a) Brake power (kW) of model
turbine @ 8 blades, (b) Brake power (kW) of model
turbine @ 16 blades
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[Fig. 3] Variation of the brake power of the prototype
wind turbine with the wind speed with the
change of the blade number.
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[Table 11 Specification of the Wind Tunnel
Type Subsonic Open-type Wind Tunnel
Total Length 52m
Test section size 4.5m*2.5mx*25m
Wind speed 0.3~17.5m/s
Turbulent intensity (5%

within 1.5%

Flow uniformity
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[Fig. 9] Top-view of the 4.5x2.5x25m open-type low
speed wind tunnel.
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[Fig. 10] Assembly of the electric brake system and
digital torque meter with the model turbine
impeller.
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[Table 2] Experimental Parameters and Its Ranges

Parameter Range
Wind speed 4~8m/s
No. of Blade 8, 16

Wing-tip clearance 10mm
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