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Towing Test of Bi-directional Impulse Turbine with Flow Collector for Tidal Energy Conversion
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Abstract

The bi-directional impulse turbine and the bi-directional flow collector for tidal energy conversion is investigated. The
bi-directional impulse turbine with fixed guide vanes is adopted because the turbine has a large efficiency and an advantage
of maintenance. In this paper, the turbine characteristics of the combined system of impulse turbine and flow collector are
investigated by using a towing test in a large pool. The comparison of the turbine model performance test between the towing
test and the water tunnel shows that there is little difference of the performance between the water tunnel test and towing test,
although the ratio of cross section area of collector to cross section area in the water tunnel is not so small value of 0.29 in the
largest case.
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Fig. 1 Testrig for water turbine and flow collector for towing test.
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Fig.3 Three types of bi-directional flow collector.
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Fig. 4(a) Velocity ratio.
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Fig. 4(c) Turbine efficiency.

80 T T
—&—Collector A
——Collector B

60 L... & Collector C
—— Without collector

w40 /’
0
0 1 2 3 4

KL H—, MERT, KHE—, 5 RE, R EE, Sk ¥

¢
Fig. 4(e) Torque coefficient.
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Fig. 4(b) Pressure drop coefficient.
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Fig. 4(d) Axial force coefficient.
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Fig.5 Comparison of velocity ratio between towing test and circular water tank test.
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Fig. 6 Comparison of turbine efficiency between towing test and circular water tank test.
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Fig. 7 Comparison of axial force coefficient between towing test and circular water tank test.
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Fig. 8 Comparison of predicted full-scale power between towing test and circular water tank test.
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