BREEAS ) U R - PR =0 RBE/KEDFEERFEIZOVT?

IR, B B2, W

Performance of the Darrieus-Savonius Turbine for Tidal Current Power
Generation

Yusaku KYOZUKA™ , Hiroyuki AKIRA and Yuichiro URAKATA

*4  Faculty of Engineering Sciences, Kyushu University
6-1 Kasuga Koen, Kasuga, Fukuoka, 816-8580 Japan

The Darrieus turbine is popular for tidal current power generation in Japan. It is simple in structure with straight
wings rotating around a vertical axis, so that it has no directionality against the motion of tidal flow which
changes its direction twice a day. However, there is one defect in the Darrieus turbine; its small starting torque.
Once it stops, a Darrieus turbine is hard to re-start until a fairly fast current is exerted on it. To improve the
starting torque of the Darrieus turbine used for tidal power generation, a hybrid turbine, composed of a Darrieus
turbine and a Savonius rotor is proposed. Hydrodynamic characteristics of a semi-circular section used for the
Savonius bucket were measured in a wind tunnel. The torque of a two bucket Savonius rotor was measured in a
circulating water channel, where four different configurations of the bucket were compared. A combined
Darrieus and Savonius turbine was tested in the circulating water channel, where the effect of the attaching angle
between Darrieus wing and Savonius rotor was studied. Finally, power generation experiments using a 48 pole
electric generator were conducted in a towing tank and the power coefficients were compared with the results of
experiments obtained in the circulating water channel.
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Fig.4 Torque coefficient of Savonius rotors, U=1m/s
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Fig. 3 Definition of Savonius rotor

Table 1 Configuration of bucket of Savonius rotor tested

S (mm) Rmax (mm)
Case-1 -36 94
Case-2 -26 104
Case-3 4 134
Case-4 24 154

C: 120mm, b: 20mm
Power Coefficient, U=1.0m/s
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Fia.5 Power coefficient of Savonius rotors, U=1m/s
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Variation of Torque of Bucket Savonius Rotor, U=0.8m/s

Gt [—a=0 a=01—a=02 —EXP

08

Fig.7 Variation of torque of one bucket Savonius rotor during one
cycle, comparison of an experiment with the single stream tube
theory
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Fig. 10 Configuration of Darrieus wing and Savonius bucket

Fig.11 Darrieus blade section (NACAO0018 with circular
camber)

Table 2 Particulars of the blade of Darrieus turbine

NACA0018-C
Chord (C) (mm) 100
Span (S) (mm) 600
Camber Circular
Solidity (2-Blades) 0.106
Material Aclyl
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Fig.12 Torque coefficient of Darrieus-Savonius turbine of
attachment angle f3
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Fig.15 Power coefficient of Darrieus-Savonius turbines of the
attachment angle S

Fig. 16 Ratchet mechanism attached on the Savonius rotor
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including one with the ratchet mechanism in the towing tank
experiments
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