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Abstract; The wind energy resource assessment in a complex terrain is very important for the development
of wind power generation field. Wind energy resource assessment software WindSim based on the Compu-
tational Fluid Dynamics (CFD) method is applied to simulate the wind energy resources of wind farm area
in Toksun, Xinjiang in 2007. By comparing simulation results and observation data measured by anemome-
ter towers, it is shown that the software WindSim provides good simulation results of mean wind speed in
a complex terrain area, and the mean relative errors of monthly mean wind speed at 10 m, 40 m, 50 m and
70 m are 12.91%, 10.21% . 9. 68% and 12. 91% respectively. Moreover, the WindSim is able to accurate-
ly simulate the predominant wind direction at 40 m and 70 m height. At the same time, the WindSim can
also obtain good results of effective wind speed frequency in a complex terrain area. The simulation results
of wind energy resources in wind farm show that the area has rich wind energy resources which can be used
by wind power generation. It is further indicated that WindSim software can be utilized in the assessment
of wind energy resources of complex terrain and has further research value in the future.
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Fig.2 Comparison of annual average wind speed
frequency between simulated and observed
results at heights of 40 m(a) and 70 m(b)
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Comparison of annual wind direction frequency between simulated results (a,c) and observed data (b,d)



%21

F %  WindSim B Ph7E 52 2% MU T R 5 IR B e 0BT A4 o 1 1 7

WL ) 3= T RUE g NW L BELEE SR A0 NNW.L X
EEE BIER A BT OB A LR AT A BT
JUT A B B B L A B 122 m, B NW
JUT) 52 T PSP A2 5 25 154D SRAR R M JEE
o1 T NW J5 [ 5 NNW J7 ] ) 4 22 A e AR K B B
A28 SR ) AL AR AR B9 52 i) A R AR 2 3% . el
UL - WindSim B4 X5 52 2% HJE 3t X 3= 5 JX 1) 430 236 )
A A0 248 SR 5 PHLREL G A DXL 1] A5 400 245 2% )l 22 L 4K
R T FLASARG i B2 Ak 4 A58 400 45 2R AN e A Ak ) A 4L
L5 AL UL S HCPE B2 JR) M T R W g R
AR AU ROR B2

3.3 FHRESS

Fl 4 AMRIE 10 m.40 m.50 m.70 m Py~
1 BE 19 2007 4545 7 - 2 KU R AU 44 2R 5 00 X8
MEERAY B, BERDLA B 40 m.50 m.70 m
95 JEE 1) P 2 R A A B AR — B, WindSim A
DU S B 23 2007 4F R B 20 A 43 /9 40 m,
50 m LLJe 70 m @ BE R H A KU /N A 11 A
12 A R e 22 FE BRI B R TR A

14

(a) 10 m

ey —— M

oL 1 L [ L
1 2 3 456 7 89 10 11 124

A DR B 5 /0N o 3 3k T A DR AR R B 4 AT T AR
F|, WindSim X§ A ] AU /N JXGH B A9 AR BE ) AN 2
RILAE . AHELAGX = E M S .10 mom AR
SR A R AR AR, JCEB 43 0y () RS S0 25 SR I 22 L 3
KRR T I X EFERF N 10 m & &
R 37 I D R e TR RS B 1) 52 e AR R, A48 A
DU ST Hb 1T A AR — A R B . A X L &
P70 m R B >5 moe s XU B RIS SRR AN
XFRV Y 50 mos BE 25 L X A] g J& Bl WindSim
AR A T8 8 8 KUBE 46 0 TR IR S BB R )2
SRR E B T AR SCREL L X S A 2% . R 5
ZAHH SRS AT RE S AR B LA s
[ FETF 30 70 m BEELZE AR 50 m, fHILIE R
JR A G Rt — B Mo . R, R A E
10 m,40 m.50 m.70 m & B AL H 7 35 KU
SR X 25 4 AR 12, 91% .10, 21% ., 9. 68% .
12.91% . 70 m = B A 1R 25 0 K 38 2 2 R O A )
40 m A1 50 m @ F .70 m m R 11,12 H 4 it
PURCRAR 22 & 100 2507 A1 24 KA 2 A X R 22 .
B X/ RGH B B4 25 S A 11 H (12 A i

0\\\\\\\\\\\\
1 2 3 456 7 89 10 11 12H4

| | T R N B BN B
7 8 9 10 11 12H

[
4 5 6

0 |
1 2 3

B4 AT e B ] OF 4 XUHORE L 245 S 5 00 0 5080 1) %o L
Fig. 4 Comparison of monthly mean wind speed between simulated results and
observed data at heights of 10 m (a), 40 m (b), 50 m (¢). and 70 m (d)



.
118 L

% 936 %

oo EE T A2 A R H RUE D25 2R AR
HeBr . BT =R MRS A — B X
BLLL70 m o BN 34 11012 A R BERLEE R S
Loz AWBa R = A ZREN ., B S AT B
A A 70 m 5 2007 £ 1—2 AfM11—12 A
A SR A 1 . T RAE L A RS 11,12 AR &

25% 7
20% 7
15% 7
10%
5% 7
0% A
0% A
5% A
10%
15% 4
20%
25% -

NNE

[ PANHETES

(a) BEEULIIAE L (2007.1-2)

25% 7
20% A
15%
10% A
5% 4
0% 4
0% A
5% A
10%
15% -
20%
25% A

NNE o it

(c) ABSMLMNA TP (2007.1-2)

K5 2007 41
Fig. 5

2 AHfn 11

ST R X dy TR DU SR A A BERHE B
BE B ESALT A BSRVGALL . B LAY A RS O KU
X HET 5 Ry B X AN B AR SRR . i U P
BRSO 2R 1 27 0 A IR T XU 119 2R /1 » i B
P R 19 73 A3 1 B

25%
20% |
15% |
10% |
5% |
0%
0% 1
5%
10% |
15% |
20% |
25% - SSW 5 SSE

[ A A

25% 7
20% A
15%
10% -
5% A
0% 4
0% -+
5% A
10% -
15% -
20%
25% -

(d) AL F L E (2007, 11-12)

12 H BOA T RCES KT 4313 ) 6 Ho

Comparison of wind direction frequency between towers B and A

in January-February and November-December, 2007

BEXS AR 37 2 2 I8 AT LT Al
K 10 m 40 m .50 m LA K 70 m & B 1) 24573
G B 2R S I 45 R i 22 5 (L D TR
A il A BRI RBEBEIR 2> 42 L DU B AR
PRI =>T7.0 m « s 7 H B w5 R A I XU
BTG . 25 A i B A AR 152 22 3% WK1 X 48X

R1 TEABEFTHREEMUERMMME R K
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