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The Characteristics of Flow Field on The Single Blade Wind Turbine
Effect of Wind Velocity on the Turbine Power

Ohngase!, R, fEmmdr?,  PArEd)®

*Fuyumi Kato!, Kei Karasawa®, Ryosuke Hanada?, Naoki Sekiya®

To clarify the effect of Reynolds number on small wind turbine, we measured the shaft output of it in several wind velocities. From
results obtained, we found that maximum output power and operating range of turbine increased with free stream velocity. Thus, to
research the relation between output power and wake flow of the blade in detail, we investigated flow field using single blade model.
From the velocity fluctuation induced by wake of the blade, we estimated scale and convection velocity of the wake. We found that
the faster free stream velocity, the smaller the wake of blade became, and the convection velocity was same about the free stream

velocity or tip speed of blade.
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Figure 1. Variation of power coefficient for wind velocity

2. FEBIEEB IOHE

FRIE A AR FE L AR ERTAT A 0O KRB o a2
EHLTIT-o7-. BEET /IR ERONE 2 B L
B 400mm OB TT L— Rii& EiEd 5 H a5
FAL7=. 7 L — FiZ NACA0018 #% (=1 — N 50mm,
AR 200mm) A HV, BERME L0 5 72
EOTED T2, 7 L— R EMRRLEIC T T
ATz FERELTHD. RFFEIETEREEIZLD
LA JIVAEENRERR D728, 7 b— ROREEZEL
1% D=200mm —E & L, FIEEE Uo=4, 5 7HB LW
om/s & L &7z, EBRIT Uo =4m/s (23T Cp M

s, ZOFRERIZT L— FMEEDO R r— B XU KfEiz & BHA=0T7 [T To7=. ZOFE, LA VR
TOREN LA VAL 0BT D52 L AR LT Re(= UD/v) 1% Re=5.3X10* 75 1.2X 105, =2— KL A
1 BREET - 245 - MR 2 0 BRERTT - B8 (A - B8P 3 . BREETL - B8 - B

826



Tk 28 FE BAKRFEIFE

J IV ZERec(= (UoDw/ 2)c/v) I Rec= 2.3X10°Uo 7>
5 9.0X10°Uo OHIH & 72 %, WELE T /LT —HRE—
AL oTHEnTEBY, —FRE—FD 7 X
VR AR U7, Teds, HRAHR R A BR < 7291,
T L— ROBEREETHIE L7z bV 2 2722 eIV,
PEFROBEFESATREIE, X RUEGREGER 2 AV, EE
FHAICFE L7 N H—H T ) T Tole. 77—
4% 0.125deg [HIFE T 13/4 [BlfiA (5040 s3), 256 DT
— X BRI LT, AR TR A A R m s o | 2B
O, WATTIA A x g, BENE T Ay i, (Al T A
zHhE L7c, fERTFHERND 22 AMET 5720
JEVCHELLZ A8 )TV N Fig.2 (2 s 3 fEIEk CRHI 24T - 72

A Balancer
4 |—\i

Blade VA

=

v =
Wind turbine model

Figure 2. Wind turbine model and coordinate system
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Figure 3. Time trace of instantaneous velocity U/ Uo
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Figure 4. Time trace of turbulent intensity up / Uo
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Figure 5. Transit time of the wake region
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