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Experimental Study on Aerodynamic Characters of Cross Flow Type of
Wind Turbine combined with Outer Static Guide Vane.
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Vertical axial cross flow type of wind turbines by means of the momentum exchange of fluid flow are considered to have
superior characters in comparison with the conventional propeller type of HAWT, especially in combined with outer static guide
vanes. Expected merits are to operate for all directions of the wind without the mechanism of yaw drive systems, and to have a
considerable strong starting torque, which lead to simple structures and low costs.

From a view point of above aspect, aerodynamic performance characteristics of the cross flow type of wind turbine combined
with outer static guide vanes were studied experimentally by small scale model under the condition of open-type wind tunnel
with max. wind stream velocity 4.5m/s and outlet duct’s dia. 0.88m ¢ .The free stream velocity was regulated from 0.8 to 4.5 m/s
by a 1200 mm dia. two blades.propeller driven by a 400 W controlled induction motor. The mechanism of the cross flow model
in this experiment are involved the rotor with 0.32m @ dia. and 0.3m wide comprised of flat plate blades and advanced blades
modified to attaching the 10mm curved front comner, as a parameter of pitch angle 6,6, and blade/vane numbers Z,,Z, . The
aerodynamics characteristics of the turbine obtained by experiment were discussed and correlated by the tip speed ratio and
power and torque coefficients Cy, C,, for various parameter combinations.
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Fig6 Aero Dynamic Characteristics C,,C,

HBERAL LT, B—RBEEMHETIXA=0.25~0.4 TRARE
By, REPHENTHIE Figs <=L 312, A8
HABEMETLTWS., 2LT, Afoime fizkry
PHREODOS AR THESEL 2D, HAOMEBRLTEI
ERLTVWS. ITHD MWV I7EBEREREIZREE VY
HMEy, BEMRRANVY 2R RN 2EERESR®R NV
VRBETHIILBRLTWS., 2Tk, BEIHEINT
8, BE. PV REDRICHEmNT 2HEBRshE. B
HED 4.5m/s DL EDBETOHESEMNT I EDBTHIH
0, RILERAS R EEIIEENRE D S Bl EEgIs
Ww,; (FL—FFh) OIIdd b, iz mEHE
PEH LT (FRETOY Y FRICHE) HoEEOSEE
TREMHRL 2 L BFHINS.

Fig.7 i3 & - TR, BUD (fIFAER ¥ {EEREIC BN
TV,=4.5m/s TORBHNEREAEIS7TCHB. Zh&
DERNFREBROBVBEAL L O  DEDBKREIRDEH
THEFEL RZEABRShE. HPL hHREOEDOH A
HEIZRITTHEL, Z=8, 6,=60° THEMN Z=8, 6,
=30° DRELIA, 2 TOERMAFIZBNT, 18 80mm DOFIED
75 60mm DBEL VB HSONTW . LIz, 4
EAMRZ=8, 0,=60° THRZ=8, 6,=30° DIFAD
BHFEIZIE 60mm DA D 80mm LHELS, TDL EDH/TE
# (6,=60° - 0,=30° ) BRAKRIIBONTRIHENE
KRBFERERDBBONE. T, BFEESMICBIF 2HEIHNE
WINRBOBED 4 TR 8HTH D Lid, n—r—HH
RED SARATIMRE I HEE & 1 2 R DS KA TR 8 4
DHEBETPTV, Bb, BEHEDBEDEDIEL 2B L
ZTRRLTWS. Ch5DI & X bARATHRD 8 CHaE
60° , BIED 8 M TAE 30° DT TIIERE 60mm DF
BIERE L o T\ 3. FABRICARAPROBEIZ BRI
60mm DFE, SHBLHMOBEL v HERIHELTHS.

01

—— S TRNTHR =61%, FHRE =81 - 6380mm
008 | e S TR = 41K, FHREL =815 - 45B0mm
—Cr— S TRNTHR =61, FHRS =81 4S60mm
e S TERTHE, = S, THEE =BH 4250mm

008

007

006

- 7
. g/

=

o $° N $ LN S8
RLs Kis K14 o o¢ Kis
BERE ()

WhHES Co

Fig.7 Optimizing C, on Depending Parameter for
Flat Plate Blade

3. 2 BHEBEHAN X TERHEOES

Fig.8 X AL T REMEEE TR UEARATIBORE, BHE
Bz 8 ¥, FNBFNORBEAD 60° , 45° DEMHFIT BT
%, BERE C, & MV IR C, OFERTH 5. FIFRIC,
Fig. 9 ICIXBROMI (FIFAE® 0,=30° LEXBEDC,
C,FttR Ry, 2D C, . C Rtk B INIE. F—Ml
T EERHRICBNT, RO v FANKETRESH S
EDEABICHBITLT, A=04 U LOEREHTE L < g
BB MVIRBHICKET I 2ER2B5. MPlZik. A%
NIRREAN L EHED C, C,OFMERRES X 25, EAR
RIXHEMEREAT 50 %. & ART 100%LL DM EER Eo%
HEPSTNB I EHHEATS.

Q12
OVeoo=4 5m/s
o1 npn0 0O 5 OVeos4,0m/s
O~ © ©Co0, o U O Ve=3.0m/s
O
§ oo —(—nb—00 e D
§ o Y
= A ~ 0
5o o
002 A U
o+ B ———t G
Q 01 02 03 04 05 06 07 08
SRR A
08
OVeo=4.5m/s
05 O Veo=4.0m/s
. g‘ O A V0=3.0m/s
8
5 ¥ o
E 03
: % an “Uon
o =
N e
o B Ut e
0 . J NASS DQC}«
0 s3] 02 03 04 05 06 07 08
RGHEELL 2

(Guide Vane: Z,=8,0 ,=60° , Rotor Blade: Z;=8,
0 =45° 1=80mm)
Fig.8 Aero Dynamic Characteristics C,.C,

— 466 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

012 @ FiE3 Omvs
B AE 5m/s
ABATURS 45m/s

008

FRHRIRECH
o
8
E
Y
B
B
&

y
g

g
é>g’
=]

0?

01 02 03 o4 05 08
FEBRE A

R RECo

@ BF30m/s
BEARASr/s
ARNBIRHEL5/s

LRI Cq
o
X

02 A@m

] ot 02 03 04 05 06
FRARER A

08

LR Ca
(Guide Vane: Z,=8,6 .= 60° , Rotor Blade: Zz=38,

6 ,=30° 1=80mm)
Fig.9 Aero Dynamic Characteristics C,,C,

ARRBR=41, PRE=4K
/ —O—AXAFR=41L. FURE =81
——SAERRR=8K. FRW =411

w A RNPR=61, PURT=8#
]
o - o S o) o Y Y
$ R o
D I A C Nt
D Y 03
of s ¢ 54 s o¢
“memEr )
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