ELHE®R T RKFEFR
35 H3IH J. University of Shanghai for Science and Technology Vol.35 No.3 2013

XEHS:1007—6735(2013)03 — 0270 — 05

ET CFD my & Z&3 2 XUBE 53 % #F 32

Fr, W 8, AN, BmX&r, gAY, AR
(LIRS R R e M50 211100, 2 FHERHE A% MR . ARIEE 2500

FEE ., b —APadad i AR S 5 (CFD) 3+ R 3 Wik fe K AR A 09 77 %, 1% 75 k3l it Argis 3k
P2 R, 3 CAD 4 & & B 8E4T B AL 28, 35 B UR ik B3R 1 o A, A A Fluent #4F 37 £ 22 307 &4
TR 4z B8 12 5 AT HAL S, I 45 B Rk 15y o 4 & &y Tecplot #4247 )5 4L 22, 13 3 &
ARy 0 Rak oA 4 S A e A K it 4 RS WASP 31L&, 45 A s 1 45 B 4T 947 . A
AR L RFR LB A TE.

K R B 2 RAL R R3F4E; CFD $a42m
hE 4SS TM 344.1 XE RS A

Prediction of Wind Energy Distribution in Complex
Terrain Using CFD
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Abstract: Numerical simulations were carried out by using the Fluent software with a mesh
generated by using the Argis software to predict the wind speed distribution in complex terrain.
The post-processing by Tecplot was used to get the wind speed distribution characteristics and the
wind energy distribution in the whole wind field. The obtained results were compared to the
calculated results with WASP software.
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1 150.862 1 -6 849.14 1 428.775 352.079 8 378.307 6 26.227 8
2 452.586 2 —6547.41 1 487.500 568.931 0 432.972°5 —135.958 5
3 754.310 3 -6 245.69 1 459.047 394.090 8 412.591 2 18.500 4
4 1 056.034 -5943.97 1 415.502 214.513 6 354.060 9 139.547 3
5 1 357.759 -5642.24 1 428.367 319.951 4 377.684 8 57.733 4
6 1 659.483 -5 340.52 1 419.449 215.235 6 362.272 0 147.036 4
7 1 961. 207 -5038.79 1 447.859 270.951 6 402.066 1 131.114 5
8 2 262.931 -4 737.07 1434.054 195.264 6 385.851 2 190.586 6
9 2 564.655 —4435.34 1 438. 466 246.808 9 391.518 2 144.709 3
10 2 866.379 -4 133.62 1419.913 149.063 3 363.172 4 214.109 1
11 3 168.103 -3 831.90 1435.779 163.185 9 388.129 6 224.943 7
12 3 469. 828 -3530.17 1 480.485 271.241 6 428.591 0 157.349 4
13 3 771.552 -3 228.45 1 455.358 220.3219 409.324 9 189.003 0
14 4 073.276 —2926.72 1 452.328 235.105 8 406.498 6 171.392 8
15 4 375.000 =2 625.00 1 441.018 205.414 6 394.5711 189.156 5
16 4 676.724 -2 323.28 1 459.547 265.273 2 413.020 1 147.746 9
17 4 978.448 -2 021.55 1 482.582 293.811 4 429.937 5 136.126 1
18 5 280.172 -1719.83 1 477.500 316.996 1 426.616 5 109. 620 4
19 5 581.897 -1418.10 1 433.579 194.879 3 385.208 8 190. 329 5
20 5 883. 621 -1116.38 1415.281 254.554 4 353.569 2 99.014 8




274 g B Tk E R

2013 4F % 35 %

KE8 af I MM A 2. A% 2 T8 A
CFD {151 RBE /M KT WASP i35 25 51 e it
AR E WASP ITHRZR HE CFD 452 K, &t 5 H
i 52 2 2 A ] WASP TH3 45 54 K45 R W) &
% 1J& CFD 5 WASP 1 20 5 i KB 1 -

600 - .
) B GFDi- 5L GE
500 B WASPH AR
400 r

300

KEE/ (Wm™)
=
=3

12345678 91011121314151617181920
TSR
E 8 WAsP 5 CFD itHE 20 1 S py X EE E
Fig.8 Wind energy diagram at 20 calculation
points by using CFD and WAsP

4 £ it

a. fEEZ-MIE T B CFD 1153777k 5 WASP %%
PR EIIXBE 23 A A UL CFD T+ ik %
WL B 42T S Pt S et XU 0 52 2% T2 R 19 KU BE
G s [R5 PG T 1L A BB s IR U553 o T AN
AR BR T o EE BRI R

b, i TG MG IR PEAG F A WASP Xt 52 2%
TR RIEBOR - 3 i K A SR I CFD B AR
PRI 5 08 T 52 2% I ey JBE Xk KU A2 1B Y
S THEEE R L WASP 2550/, X 5 B TR J< P
FIFH WASP THE S5 R K45 R 4

S 3k

C1] whaRAe. KRB BRIk ik iy 43 B Ko pii LT . 95 6E
2009,322(5) .22 - 24.

WS, TR XUBE TR Al vh XU EEESELT ). NSl
B 5 255,2010,233(21) . 76 - 78.

ZRRUR, TRIEAR  FEI, 55 T HUE B Y &2 AR e
W MBFIRIEAG 7k [T 1. 28 sl )y 2241, 2012, 30
(3):415-421.

Okulov V I, Sorensen J N. Instability of a vortex wake
behind wind turbines[ J ]. Doklady Physics, 2004, 49
(12).772 - 777.

[2]

[3]

[4]

L5]

L6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Johansen J, Sorensen N N. Aerofoil characteristics
from 3D CFD rotor computations| J]. Wind Energy,
2004,7(4) 283 — 294, .
HTKAE » ARI. WASP B 7E 5 M s XU, 37 XU 58 O3
DAL 4 18 4 At LT . 207K, 2009, 28 (4) 2 106
- 108.
PRk BT R . B IR XURE SR IR PP Al B R 00
LT KBHAE 4 . 2004, 25(6) : 744 — 749.
Yang X Y, Xiao Y, Chen S Y. Wind speed and
generated power forecasting in wind farm [ ] ].
Proceedings of the Chinese Socity for Electrical
Engineering, 2005,25(11) .1 - 2.
Berge E,Nyhammer F,Tallhaug L.et al. An evaluation
of the WAsP model at a coastal mountainous site in
Norway[ J ]. Wind Energy,2006,9(1) ;131 — 140.
EJC A 5 SR AN TR AR S 4y ) B XUBR S5 e F
(J]. b P TOR%2441 . 2004, 26(1) - 19 — 23.
Kusiak A, Zheng H Y. Optimization of wind turbine
energy and power factor with an evolutionary
computation algorithm[ J]. Renewable Energy, 2010,
35(3):1324 — 1332
O A M A, 4358 0, & XURE B IR T Al B0
WASsP #1 WT #93& FPELT . A [ e 7,2010,43(1) < 61
- 65.
Madsen H A,Larsen G C,Larsen T J. Validation of the
dynamic wake meandering model for implementation
in an aeroelastic code [ J]. Journal of Solar Energy
Engineering,2010,132(4) :41 - 71.
Berg J.Mann J,Bechmann A. The bolund experiment,
Part I; Flow over a steep, three-dimensional hill[ J].
Boundary-Layer Meteorology,2011,141(2) :219.
Bingol F, Mann ], Foussekis D. Conically scanning
lidar error in complex terrain[ J]. Meteorologische
Zeitschrift,2009,18(2) . 189 — 196.
Kindler D, Oldroyd A, MacAskill A, et al. An eight
month test campaign of the Qinetiq ZephlR system:
preliminary results[ J ]. Meteorologische Zeitschrift,
2007.,16(5) :479 — 480
FE I B 5L 2 T WindSim #0075 52 45 % KU
N REBTIRIEA R s LT ] A%, 2010.36(2) : 113
-119.
EARE. RSN S 2E A (M. Lt AR R
AL, 2004.
H 288 4 53 XK I S 2 T2 1) UBE A T 72
[D]. dbxt At g Jy k2%, 2009.

Gk f1 BO



