Development of Current Generation Rotor
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ABSTRACT: In this research, a design guideline of current generating rotor and acceptable field rotor in offshore
environment is proposed. To design rotor model, wind mill rotor design principles and turbine theories were applied based
on a field rotor experimental data. To verify the compatibility of the rotor design method and to analyze the properties of
design factors, 3 rotor models were designed and experimented in a circular water channel. Three rotor models were
designed according to different blade numbers and blade shapes. With various flow velocities and rotor rpm, the rotor
power and efficiency were measured and the properties of rotor were estimated. The results can be effectively applied to

the design of current generation rotor.
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Table 2 Design factors of model rotor
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Fig. 2 Rotor design and model
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(b) rpm vs. efficiency
Fig. 5 Rotor rpm vs. efficiency
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Fig. 6 Critical velocity vs. self-starting velocity
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Fig. 7 Flow velocity vs. power
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Fig. 8 Comparison of rotor efficiency

5.d &

B Q78 B3 44 o2 A% 28 2E 4A9 &
34e AFsn HAAESS ¥ g 45 E43
Atk A 71A 2HY 4%E EANE 2 dojxd dd
AL 2 28dol=d ZEHI 7MF Aol +58 A
o2 yeod, ofg A gd HEsr HAsMe A%
oixel 2¥ 4%5# A7AF A, FrIHLE ¥ o
F 3% dF 269 ¢4, 2 AR g4 7
Z3 A Qo] mesojo} Fr

= 7

A oAAE Fd FAAYG A Ade=

_78_



=

H
i

23

ot

, AAE, BEY, WAFE (1999). “AAAG HH

g SREd ALY g 1y, 2483 A4S
3], pp 78-82.

Allan, W. R, (1983). “Axial Flow Fans and Ducts”,
Wiley & Sons.

Bernshtein, L. B. (1995). "Tidal Power Development-A
Realistic, Justifiable and Topical Problem of Today",
IEEE Transactions on Energy Conversion, Vol 10,
pp 591-599.

Garbuglia, E., Rosa A. D. and Berti D. (1993).
"Exploitation of Maine Current Energy", Offshore
Technology Conference, pp 509-519.

Paish, O. and Fraenkel P. (1995). "Tidal Stream
Energy:Zero-Head Hydropower", Internaltional
Conference on Hydropower into the Next Century,
pp 1-12.

Shiono, M. Suzuki, K, and Kiho, S. (1999).
"Experiments on the Characteristics of Darrieus
Turbine for the Tidal Power Generation",
Proceedings of the Ninth International Offshore and
Polar Engineering Conference, Vol 1, pp 123-128.

Todd, F. H. and Taylor, D. (1991), "Principles of
Naval Architecture - Propulsion”, Society of Naval
Architects and Marine Engineers.

Walsum, W. V. (1999). "Offshore Engineering for Tidal
Power", Proceedings of the Ninth International
Offshore and Polar Engineering Conference, Vol 1,
pp 777-784.

Young, R. M. (1995). "Requirements for a Tidal Power
Demonstration Scheme", Journal of Power and
Energy, Vol 209, pp 215-220.

’

> o

..79_.



