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Study on Performance of a Cross-flow Wind Turbine in Oblique Flow
(Effect of the Fixed End Plates and the Deflectors Installed in the Fence)
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Abstract

The performance of a horizontal-axis cross-flow wind turbine and the flow field above a porous windbreak fence in
oblique wind were investigated in a circuit-type wind tunnel with a semi-open test section by using scale models of the
fence and the wind turbine. The inclined angle, 8, between the turbine and the flow direction was changed from 0° to
40°. The maximum power coefficient of a cross-flow wind turbine in the oblique wind was proportional to cos’. In order to
suppress the decrement of power, the fixed end plates were installed at both ends of the cross-flow wind turbine. The
power coefficient of the cross-flow wind turbine with the fixed end plates is higher than that without the fixed end plates at 0 =
40°. The fixed end plates were effective in suppressing the decrement of power in oblique flow. Moreover, in order to obtain
the same effect in the turbine located above a porous fence, the effect of deflector which was installed in front of a porous
fence was also investigated. The maximum power coefficient of the cross-flow wind turbine located above a porous
fence with deflectors at § = 40° is higher than that without deflectors. In oblique flow, a cross-flow wind turbine located
above a porous fence with deflectors is expected to produce more power than that of the porous fence without deflector.
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Fig.5 Power coefficient of the free-standing
cross-flow wind turbine
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Fig.6 Power coefficient of the turbine
placed above the fence
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Fig.7 Maximum power coefficient ratios of
the cross-flow wind turbine
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Fig.14 Power coefficient of the cross-flow wind turbine
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Table 1 Estimated wind energy (0 =40°)
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With 7.17
Without 3.92
a=10.625 - 1.13
With 4.42

T
4. iaaf

IKIETERE LT~ 7 v A7 a—REICHAT A 6 %
A&, BEHAEN DT = A BRI REZRE L
=B A DO & 7 = o R B OJRGE YA & B 3
BRICE VI, LR OREmE 137,

(1) EEHEDOBE L 7 = A FEICREARE L
728555 =0 & a = 0.625) D K HETREL Cppe | FRXIE
AEOMRELRDBIIONTIK L, ZORTFEHEIER
cos’d DR L IEIE—F LT~

Q) AHEDOMEGHIERE 2D, & 3D, DO E ik %
RETHZ LT, MR EE SR DSRE STV
RDEAIC R Thhicm kL.

Vol.38, No.3

B) 7= AHEE@=0)0IAEEHREL, 7= AH]
I CREORIANZ % E LI25A, RO ENGS
(AR TRIRD RS =V =352 73, JRELE]
HRODHHL & 72 D JRHL T T OBEMBZ T 5 JANHL 720,
JEELH ) DA IT NS Do Tz

4) 7= A Fe = 0.625)ICJBHAZHEL, 7=
v ARV AR & B L7235, SR OBREN /) 4 %
AT DR EHFOENPZ T HEPELS 2D LT, W
ARSI NGB & A CRRE A B 0 = 407123831 2 JRUE
HID 1.1 fFlcm B L, JREH SO R 230 S 4
5.

SE R

1) BEBER, (EE—EE, 7n2A7o—REORKE X
OB AR RIS TR, AR 72 LE (B
##), Vol.73, No.725, 2007, pp.225-230.

2) HIEFIEM 2 4, WP r— itk br/nAra—
RO i tEREI I BT DAL, H AL 7 LEE (B ),
Vol.74, No.743, 2008, pp.1505-1511.

3) HAKSEAUTD 2 4, 7 v R 7 o—REOEMEREIC B
DGR (A R_— AP U 7T o 7 a—PI2 K D 3R
THECDUNT), A7 2 X5 (B #), Vol.6 4, No.625,
1998, pp.2958-2963.

4) BREPEFN, MEE—RR, MR OF LA A
BIOAOWNSEIZL D7 v 27 a—REEO )R
Ol CRBERIBETRALOASWE & SBERFRERIC X D A iR
NOUGE), HARE =5 X5 (B /i) Vol.13, No.726, 2007,
pp-588-593.

5) PHERIFN 44, 7= A EEICRE LT n AT n—
JREEDAALEIT £ D HERE R O PRk OFin~D A, 722
[EYRLFE 20 A XEE, 2012, pp.419-424.

6) TH/KSEM, HARPEAG, APl R HLE P O jiiA VIR RE & a5
PEREICBET 2078 GRICHB) el UhAE 52 o ha st
N2 LDOBE DR, HAME 7S XE B #7) Vol.51,
No.471, 1985, pp.3530-3538.

7) AFENEN 44, SROVEIC K D AR o — 4 5 Y
DIEEH T FEOWMARDEE L ZRTHNZRBIT 5
MR ADBLL), HARER 0 X5 (B #i) Vol.71, No.701,
2005, pp.154-161.

8) Francesco Balduzzi, et al., Feasibility analysis of a Darrieus
vertical-axis wind turbine installation in the rooftop of a building,
Applied Energy, Vol. 97,2012, pp.921-929.

9) JFENEN 4 4, [ElfiREh)N R ek U CBEARY U 72 M TR
WhR L DMERESEER, AR L0 L E T S
X, 2013, No. 102.

10) AHGTTIED 3 4, BRIE LoV R=7 2R@EED I
BT 2 —8LE, 33 [EH TR AF—F e N0 LG
a2, 2011, pp.285-287.

1) AETTIEN 24, WET - RFALREZIT BV HR=7
ATURHED NIV, 5532 [E)E T 7 F—Ff e 2 ahs
D LG X, 2010, pp.279-282.

HARJE ) = 40V F — 2745 GsCiR



