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Structure Design and Experimental Appraisal of the Drag Force
Type Vertical Axis Wind Turbine

Dong Keon Kim, Jong Yoon Keum and Soon Hyun Yoon
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Abstract

Experiments were conducted to estimate the performance of drag force type vertical axis wind
turbine with an opening-shutting rotor. It was operated by the difference in drag force generated on
both sides of the blades. The rotational speed was measured by a tachometer in a wind tunnel and the
tunnel wind speed was measured by using a pitot-static tube and a micro manometer. The performance
test for a prototype was accomplished by calculating power, power coefficient, torque coefficient from
the measurement of torque and rpm by a dynamometer controller. Various design parameters, such as
the number of blades(B), blade aspect ratio(W/R), angle of blades(a) and drag coefficient acting on a
blade, were considered for optimal conditions. At the experiment of miniature model, maximum
efficiency was found at N=15, a=60" and W/R=0.32. The measured test variables were power, torque,
rotational speed, and wind speeds. The data presented are in the form of power and torque coefficients
as a function of tip-speed ratio V/U. Maximum power was found in case of =0.33, when the power
and torque coefficient were 0.14 and 0.37 respectively. Comparing model test with prototype test,
similarity law by advance ratio for vertical axis wind turbine was confirmed.
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Opening-shutting door

Left side )J |~

Right side
Fig. 1 Principle of opening-shutting door
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