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Effects of wing section for a small straight-bladed vertical axis wind turbine
(The position of maximum camber and thickness)

Seiji Yamada*', Tomohiro Tamura*' and Shinsuke Mochizuki*?

The net rotor torque driven by a straight-bladed vertical axis wind turbine has temporal variation for the
azimuth angle of the blade. The torque variation should be investigated to understand the performance of the wind
turbine. Wing sections are important to determine the characteristics of the wind turbine. We have studied effects
of the position of maximum camber and thickness to the mean torque and power characteristics and temporal torque

variation at any azimuth angle of the blade. Effects of the position of maximum camber to the mean torque and
power characteristics are small. The maximum mean torque and power coefficient take the largest value at certain

position of maximum thickness for both asymmetry and symmetry wing section. The maximum torque emerges at the
azimuth angle of the blade located in near the most upstream. The maximum torque takes remarkably large value
at certain position of maximum thickness for both asymmetry and symmetry wing section, and it has significant

contribution to the mean torque.
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X /e=02{THRT 04 O(C,), BNENT LITBBEMNIC
ST 5.

WIZA=141 KDOWTRTHD., £TOBRMITIBWT,
B EFIELS D 029" T(C) ) B EY, x/c=03 THEL
SREL, x,/c=04 THEB/PEWVD, x,/¢=02 & 040D
FERIFANEN. e, ETOHERITBWT, 0=250~261°
TUCHY ) BED, x,/e=03 TRHBKEL, x/c=02%
04 TFBETHS.60° <6<90° L1255 <@<300°
BT, x,/c=021ZH~_T 04 D(C,) BREL2-TEH
D, I, ZHT V- FREIZBNT, 70° <0<140°
DIEFEHE T x, /=02 12H~T 0.4 D(C,) BKREL 2T
WHZEIZBRBENCHIET S, 77, 120° <0<255° D
EFEBIZDTZ > T x, /e=04D(C,) BEBNEL R TN
S0, KD 145° <0<180° B WTIE, “HTv— KA
HO 145° <0<180° Tx, /c=04D(C,) BEb/IHE o
TWAZ LT 5.

4-3 —®BIL—FREDMLIEBICLDZIZHIL

—FREDO MY EFHOEH

ZIZTH, K7 LV—FREL KT L— FRETITY
V74T A NBRZOTHEBRETS Z 3@ LLR, —
BTV —FRED ST EBOREMENS Zi7 v — FRE
DN EBORMEEMRTE L 2RBE. F2C—#
TL—FRED M7 EHT—Z 2T 180° M=
TRYOMTF LR TS KT v — FRED MLy L &4
HLTHRS. 47T CREXL LT, BEREAMNBEORLD
HEXNFEMD 1=141 OFAICHO>VWTEHBLE KT L—
KIRED A2 8 23T,

HET L - R e=171°, 9°, 178 &, —FDT L —
ROl ERES ICHD & & (C) ) & EY, x,/c=03 T
FLIKREL, x,/c=02 L 04 IRBETHE. —HDT
L RO EFOES TUC,) ) BEY, x,/c=03 THL

max



P /KRR MER L ORKEAME— 7

-----

150 180
6 [deg]
— x/c=02 ~---x/c=0.3 —-—x/e=0.4
X 4.7 =T L—FD M2 EBNLRDI- AR T L —

RIMED v o K8 (BARIEHNLED R 702 5 HERFRE)

< KEWEME, EBEO K7 — FREOHAL L
TWAHD, x,/c=02%¢ 04 LOERITIEBEOKTL—F
BHEOHSIFELYFEICHEAL TRV, F, =99~117°
TUC) ) LY, TNHOERITAINA, HLIAD
b, ox/e=03 TERLKREL, x/c¢=02 THRKHPHIV,
(C) e & & DALFAIS L8 (C,), ) PZEF DI/ E E
i, EREO KT V- FRIEQHE & RIE—E L T2 A,
—¥ 7 L— RRED b7 BB LR LR RO ) B K
KEABIZE 2 AR ROPAREICEL TS, Fi

— TV —FEREDO M EBPLREB LAEHEROS R
(Cr), ) PIEDNE L, BD b & & HEIAILL 2o T
W5,

UEXY, 7T L—FRED N IEEHT—FE2H0N
TEHLE K L— FRED b7 EBIL, EEO &
T = FRED NI EBOBMERENIZI—HLTED,
EEREO KT L— FRED b7 EICHS>WT 87 L —
FREO M7 EBE AV CTEMNICHEBAT I ENTE
LH, EEBEHRMRLERMOER I SWTOFHMARHIRIC
ODWTHEENRLETHD.

5. ## £l
IREEREEGMNREICBTAT L — FOBMO R
RKEYMER L OCRKEHMESBREO S MLy - HH
~RETHEREEY, T AMICHTE M EHERE L,
FNEBEST A LI VAE L. FORKRE, UTO
ZEBHLNE R T

(1) RREOVAMEN C,BIOC, ~RIETEEIZONT,
(Cr ooy BECp ) I X, /=04 KBV THT
INEWbS DD, FOREITNE .

) BB LOHBEBULICEREAMEILCBEDY
C, ~EBERIEL, () BEO(C)),, BBKE 2
DEREHMENFETD.

max

B) ZFAKYMBIZEL LT, —FHO7 L — FNE LR
(6=0" ) FHEET(Cr) )mn L D.

@) RREYVMBEBOEEE, KYVBLBREOLE~S LN
/NS, b EBII R O R T.

(5) FEXFEB L OB L ICEREAMEICEDL LT,
—HDT L — PRk LR (6=0° ) & T (Cr) &
LY, FNEx/e=03 TEHELIRE W,

(6) I KEAHABIZOWTIL, FExFE L O HraEa o &
EHAETED (Cr) e B Cr ~RELSBEEE XD,

T)max
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