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A Comparative Performance Test for Turbine
in Wind Tunnel and Towing Tank

Jungmin Kang*, Yeongho Lee and Kyuchan Lee**

The objective of this paper is to suggest a new method of a wind turbine performance test. The performance
test of a wind turbine is generally carried out in a wind tunnel. The test needs not only a high-accuracy measuring system but
also durable structure to withstand high speed turbine rotation and wind flow. Therefore, we tried turbine performance test using
a towing tank to improve stability and reliability. Because a turbine rotates more slowly and generates more torque in the water
than in the wind tunnel under similarity conditions. In this study, we developed turbine performance test systems and verified
the turbine test method using a towing tank through comparing results of the wind tunnel and the towing tank test.
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Fig. 1 Schematic of the turbine test system
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Table 1. Wind tunnel performance & Flow quality

£ 4 5 A
A /4 92m/s
R4 Hof £ 0.029m/s

74 gy 0.11%
A>T (at 74m/s) 0.001/m
527t Pitch (01°
(at 74m/s) Yaw (o1
ort APt/q 0.09%
(aj' ;;n/gs ) APs/q 0.18%
Aa/q 0.18%

e u'/u 0.04%
(atl_;lrrf/s) v'/U 0.09%
w'/U 0.09%
2r B (at 74m/s) +0.25C
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Fig. 6 Torque meter circuit
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Fig. 7 Result of turbine test in the wind tunnel
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Fig. 8 Result of Turbine revolution in the wind tunnel
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Fig. 9 Result of Turbine torque in the wind tunnel
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Fig. 10 Result of Turbine work in the wind tunnel
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Fig. 13 Result of Turbine revolution in the towing tank
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Fig. 14 Result of Turbine torque in the towing tank
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Fig. 15 Result of Turbine power in the towing tank

Table 2. Properties of Fluids
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