%*iﬁi RESEARCH

INBL K TS R A AL 3R iR 1 B S {E AR U

Numerical Simulation of Small Horizontal-Axis Wind Turbine Rotor
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[ABSTRACT] A 600W and 2kW horizontal axial
wind turbine are designed based on the engineering al-
gorithm Betz. The numerical simulation of flow filed for
wind turbine rotor is made by using Fluent. The calculated
wind turbine power compares well with the experimental
data, and the influences of LES and adaptive mesh on nu-
merical simulation results are also studied. The results of
pressure distribution and separation flow-field around the
blade section are simulated.

Keywords: Small size Horizontal-axis wind tur-
bine Rotor Numerical simulation Adaptive mesh
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Fig.1  Wind tunnel test
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Fig2 Speed-power curve
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Fig.3 3D model of single wind turbine blade
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Fig.4 Division of wind turbine flow—field
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Fig.5 Comparison of grid of local blade before
and after adaptation
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Fig.6 Blade pressure distribution



RESEARCH #*iﬁ i

1% e B B, AR IR 3 1 e ) 22 A LR
Pz AR M, i R T X
FE T AEAN W T, 5 DG s g A Wk
ZIN, It AT T 32 s 25 A W {7
- DR R AR IR BT T 00 A H
A RAFHTBhPERE

P8 25t 1 it A [ 7T ) 9 £
P, AT LA H W sl 4 i A B IR L i 3
RS RAF, WA RAEREIR, BA
I ST

BUEB AT B0 = [ Bk
P, 35 BE o R S BR m ARAT, H
A —ERHEPA HIOEL, TR et
RSB

4 £

AR TSR FR B T W
BOKAIHL. FEXHT I 600W KT HL
HEAT T BB, 15 45 5 5 SE ()
4 R, FHRVRE (9 07 BB 2k W KL
BL, BE— 2 B0F TR B RS . 3
B 7/ NERLKSE K BLI BRI 5E
K LES T RO 280 1 [ 3 7 190 4% 1145
AR AR RIS AT, DL 2kW K
TR, BEAT T R S B BE S, 7T
DU 3 e S E I

5 RE
(1) XA T AT RE AL,
HIARINLRIEL, S iE E AT L .
(2) XF Bt XL T A, f
HAEEI A GG FEl N 2528 R B e o
(3 )% [ 3 1 PR o — 2D 5T

£ % X M

[1] Nilay U, Long L. N. 3-D Time—Accurate
CFD Simulations of Wind Turbine Rotor Flow Fields. ATAA 2006-394.

[2] QS Sdk Ay . AR AT KT L= 4 R
FEPERYZIN . K FHAE2AH,2010(1) :86-90.

[3] HHE . NIRRT 5B rdEy . deat: mEA IR
#t,2002.

[4]  Sagaut P. Large Eddy Simulation. 3rd ed. Berlin: Springer, 2005.

[5] Niceno B.An unstructured parallel algorithm for large eddy and
conjugate heat transfer simulations[D]. Delft University of Technology,
2001.

[6] FRIKEE . ML =4S PERER BBBTSE [D]. JLat: i
ER#,2007.

X/R=0.75
E7 MRERATEAREELKENST

Fig.7 Pressure distribution of different section along blade
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Fig.8 Streamlines of different section along blade
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