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Experimental Study on Optimized Guide Vanes of Vertical Axis Type of Cross Flow Wind Turbines
AOZH #EERE, FREH. SKEAE. ELY—IL-ToNY4 #HRKEERIEXXRS)
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In this paper, acrodynamic characteristics of the cross flow type of wind turbine were studied experimentally by using
sub-scale model, considering the effect of guide vanes and its arrangement. The aerodynamics characteristics of the
turbine for wind flow direction were discussed by reference to the power and the torque coefficients correlation of tip
speed ratio for various combinations of approaching optimized guide vanes number and optimal configuration.
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Fig.1 Experimental apparatus and measurement system
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Fig.2 5 Guide Vanes with Flaps and Dimension
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Fig.3 4 Guide Vanes with Flaps and Dimension
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Fig.4 3 Guide Vanes with Flaps and Dimension
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Fig.5 3 Guide Vanes with Slit Flaps and Dimension
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Fig.6 3 Guide Vanes with Inner Sub-vanes and Dimension
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Fig.7 3 Guide Vanes with Outer Sub-vanes and Dimension
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Fig.8 Power Coefficient Cp of 5 Vanes for Wind Direction

(V-=5.05[m/s}], B=20°)
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Fig.9 Torque Coefficient Cq of 5 Vanes for Wind Direction
(V-=5.05[m/s], B=109)
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Fig.10 power coefficient Cp of 4 Vanes for Wind Direction
(V«=5.05[m/s], B=10°)
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Fig.11 Power Coefficient Cp of 3 Vanes for Wind Direction
(V-=5.05[m/s], B=109)
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Fig.12 Power Coefficient Cp of 3 Guide Vanes with Slit
Flaps for wind direction
(V,=5.05[m/s], B=0[deg], v =10[deg])
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Fig.13 Power Coefficient Cp of 3 Guide Vanes with Inner

Sub-guide Vanes for Wind Direction
(V,=5.10m/s , B =0[deg] )

FhsEbFErtormEERZ 2D, /HERKEE 100mm
DOEIREY BEFECRE T T v 70) #ERHNPRPEED
u—%— (iR LAIRBO2EY 2E X, ¥E6KHENTR
L TR EER 7= NEAPRIE e —F —fHREIZER
BELEBAR 77 vy 7AER =0, 10[deg]®2EVBEEL,
SANCERE LB A13 8=0[deg] TEHE L 7.

Fig. 13 o — 4 —fm/NRENPREFZREL-HE
(Fig. 6 OEF/LIZ%IG) DR 5. 05[m/s] D& B SKHEF T
OHENBEOERERTHSD. EIE 5.05[m/s1iZBNT

— 348 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

77 v 7 f B=0[deg], B 0=20{deg] D#%, Cp,,=0.159 &,

HABKEEZ Z v 76 3 MERPRICHA RV IET L
DS, REMHFORMA 0 =-20{deg] DB, Cp,,=0.081 & HHE
TERIBICHECTEL. AL ARENNROBE LY L
EEH RT3 EEwEECRRA IV TH AR
BEY. &L L TRLBFRAERS D ENNBEE LB X

bis. HPBRCEATERERD T — 7 IZEAPR L X
TLIEBEDHERTHD.

g='e0 Wi A2 x30° X40° @-10° +-20°0 =-30°

018 oo S

XX
0.16 e &XXva— -
a X
%014 R S K
B 010 e Ky
£ ! X
% 008 XX
o X X
5 0.06 &
g i X
2004 -4 . ey S ﬂﬁw—
0.02 + AT 'S
000 —— e A X X
0.00 0.20 0.40 0.60 0.80

tip speed ratio

Fig 14 Power Coefficient Cp of 3Guide Vanes wit
Outer Sub-guide Vanes for Wind Direction
( Vo=5.05 [m/s])
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