T2 &% BAKFEIYH SHHERRTE
J-54
FY ) RKEOREHLKEMREICRF T EICET S ERMTIZR

A Fundamental study on Influence of Wing Thickness to Driving Performance of a Darrieus Marine Turbine
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Abstract: This paper investigates influence of wing thickness given to driving performance of darrieus marine turbines. Five one that
the wing thickness was changed is made, and the marine turbine efficiency of each marine turbine at flow velocity 0.6m/sec is
investigated. The darrieus marine turbine is vertical three blades. A straight line wing of NACA635-018 is cpplied. The wing is made
a circular arc wing in CFD calculations. A circular arc wing has circular arc mean line matching the rotation locus of the turbine, as
based on NACAG635-018. Marine turbines with five of 16, 18, 20, 22, and 24% in the ratio of the maximum wing thickness is
calculated. It is understood that the marine turbine efficiency decreases when thickening it too much though it is assumed that the
start performance goes up when the wing thickness is thickened.
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Fig. 1 Outline of Water turbine model
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Fig. 2 Outline of CFD calculation
Table 3. Measurement description in CFD calculation

Flow veloctiy : U Type of wing

U=0.2~ 0.6 m/sec (every 0.2 m/sec) type a ~e
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Table 4. Number of rotations

Rotation number(rpm)
Type of wing Flow velocity U (m/sec)
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Fig. 3 Torque coefficients every type of wing thickness
T T T T T T T T T

I L4 @ U=0.6 m/sec]

L A U=0.4 m/sec|
@ U=0.2 m/sec

w

N
al
—
=]
1

Fe {0 AUY)/2}

2k , " 1 " 1 " "

16 18 20 22 24
type of wing thickness(%)

Fig. 4 Inline forces every type of wing thickness
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Fig. 5 Cross-flow forces every type of wing thickness
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Fig. 6 Marine turbines efficiency every type of wing
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