SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

EifEEEHAREOE N 2R LI HE 5 EIA Y
DR IRFRES
EE, R

Research Institute for Applied Mechanics, Kyushu University: Technical Staff

WE, B%

Department of Aeronautics and Astronautics, Kyushu University

Nwe, Thandar
Department of Mechanical Engineering, Faculty of Engineering, University of Malaya

Karasudani, Takashi
Research Institute for Applied Mechanics, Kyushu University: Associate Professor

ftt

https://hdl.handle. net/2324/1936964

HARIER : BAOTRILF—. 41 (1), pp.1-8, 2017-07. HARAO I RILF—%K
N—=2 3

HEFIBAMR



B

X

EREEEHERAEOHNZMR LSESFLAMPORIRE

Improvement of Power Output of Straight-Bladed Vertical Axis Wind Turbines
with Surrounding Structures
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Abstract

The effective shape of surrounding structures was investigated to improve the power output of
vertical axis wind turbines through wind tunnel experiments. A VAWT equipped with a pair of vertical flat
plates in the upstream demonstrated power augmentation by a factor of 2.4 compared to the VAWT
without plates. The pair of plates could accelerate the gap flow in the downstream wind, and also could
reduce a drag force to a blade of a VAWT toward upstream. We proposed a recommended shape of the

structures which consist of flat panels in the upstream.
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Fig. 1 Vertical-axis wind turbine used in the wind tunnel
experiments.

Table 1 Torque transducer and AC servo-control system.

Device Manufacturer Model Measurement
Accuracy

Torque ONO SOKKI SS-100
Detector Co. Ltd. +02%FS
Torque (Kanagawa, TS-2600
Converter | Japan)
AC servo- | SANYO DENKI | PYOA
control Co. Ltd. 150A -
system (Tokyo, Japan)
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(a) Photograph (b) Plan view
Fig. 2 Configurations and locations of the surrounding
structures: (a) in situ photograph; (b) plan view.
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Fig. 3 Configurations and ellipses of the surrounding

structures.
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Fig. 4 Power coefficient C, of wind turbines vs. tip speed
ratio A (symmetric venturi).
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Fig. 5 Power coefficient C, of wind turbines vs. tip speed
ratio A (symmetric flat panels).
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Fig. 6 Power coefficient C, of wind turbines vs. tip
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Fig. 7 Power coefficient C, of wind turbines vs. tip
speed ratio 1 (CR-type structures).
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Fig. 8 Power coefficient C, of wind turbines vs. tip speed
ratio A (b(C)-type flat panels).
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Fig. 9 Power coefficient C, of wind turbines vs. tip speed
ratio A (b(U)-type flat panels).
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(a) N-N (b) CR-CR
Fig. 10 Flow visualization: (a) N-N; (b) CR-CR.
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