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Fig.1 Modeling image of wind farm zone F
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Fig.2 Modeling image of wind farm zone E
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Table 2 Comparison between simulated annual power generation and actual annual power generation
. 3# K HL I R 52164 K HL i Wz XU A H e R SR H
b MW -/ % MW -/ % MW -/ % MW -/
1 12 036.92 4.33 10501.73 -8.98 11 487.36 -0.44 11 537.74
2 12375.74 1.41 11 056.52 -9.40 11 936.44 -2.19 12 203.47
3 12 511.01 5.48 11 134.60 -6.12 12 133.92 2.30 11 860.88
4 12425.01 0.36 11 167.53 -9.80 12 268.92 -0.90 12 380.73
5 12 381.68 5.32 11 061.32 -5.91 12 313.01 4.74 11755.88
6 12421.68 4.65 11138.45 -6.16 1232591 3.84 11 869.61
7 12 683.01 4.12 11 445.22 -6.04 12 413.20 1.91 12 180.90
8 12 578.85 4.63 11 381.07 -5.34 12 284.46 2.18 12 022.57
9 12 479.60 7.95 11 189.78 -3.21 11 993.34 3.74 11 560.83
10 12 365.44 3.08 11 018.60 -8.14 11291.37 -5.87 11 995.49
11 12 756.91 433 11 549.96 -5.54 11 550.07 -5.54 12 227.36
12 12 848.33 9.40 11 635.52 -0.93 11 692.96 -0.44 11 744.54
13 13 157.39 9.63 12 120.59 0.99 12257.77 2.13 12 001.97
14 12 642.30 6.35 11 440.61 -3.76 11515.04 -3.13 11 887.59
15 12 160.97 6.89 10 862.11 -4.53 11 034.92 -3.01 11 377.39
16 11 857.68 4.19 10 304.87 -9.46 10 861.68 -4.56 11 381.06
17 13 004.29 2.26 11 884.01 -6.55 12 355.77 -2.84 12716.64
18 12 353.72 9.01 11 089.28 -2.14 11 158.04 -1.54 11 332.32
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Table 3 Comparison of single tower and actual annual power generation

14194 & i R 3860# & HitE
G[RiA

MW -h/a % MW -h/a
19 10 153.09 -5.28 8 670.56
20 10 053.81 -1.05 8 408.38
21 11 145.26 -7.98 9692.24
22 10917.70 9.42 9595.36
23 9704.16 -4.95 8 306.85
24 10 081.52 -2.08 8 635.99
25 11 105.83 0.25 9749.19
26 11 160.28 -6.47 9 896.00
27 11 158.06 1.84 980791
28 10 488.13 8.60 9092.80
29 9762.81 4.00 841478
30 973278 1.01 8356.70
31 10 023.38 2.76 8 543.80
32 10990.17 -5.77 9 655.68
33 9 805.84 -1.49 8 424.59
34 9 880.27 951 8 647.32
35 9562.09 14.53 8491.46
36 10 295.83 17.70 932951
37 9690.19 20.65 8512.39

M1 3 FI: AR HUH 1N A T A
HRRINOL T, SFRIXES 14194 325 HL A

72 .

= 6816# A Hi it = SR L
% MW -h/a % MW -h/a
-19.11 10 605.55 -1.06 10718.99
-17.25 10 363.44 2.00 10 160.59
-19.98 11 566.85 -4.50 12 111.69
-3.84 11 451.52 14.77 9978.23
-18.64 10 224.00 0.14 10209.58
-16.12 10 537.26 2.35 10295.37
-11.99 11 429.18 3.17 11077.73
-17.07 11 551.01 -3.20 11932.49
-10.48 11 523.60 5.17 10 956.59
-5.85 10972.85 13.62 9657.61
-10.36 10 246.30 9.15 9387.65
-13.28 10 228.00 6.14 963593
-12.41 10 408.78 6.71 9754.56
-17.21 11 403.80 -2.22 11 663.24
-15.37 10210.11 2.57 9954.54
-4.16 10 497.88 16.36 9022.23
1.71 10 183.90 21.98 8348.77
6.66 10951.86 25.20 8747.32
5.99 10215.41 27.19 8031.54
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Table 4 Comparison of twin towers and actual annual power generation results

N LEIW LIRS R WE PV
Bz MW -h/a % MW -h/a

19 10 142.11 -5.38 10 153.33
20 10 006.60 -1.52 10 058.18
21 11111.37 -8.26 11 150.89
22 10 686.32 7.10 11011.37
23 9354.18 -8.38 9 854.35

24 9703.32 -5.75 10 260.46
25 10 669.27 -3.69 11 152.98
26 10 688.66 -10.42 11 221.02
27 10 392.72 -5.15 11 245.68
28 975513 1.01 10 754.36
29 8985.28 -4.29 10 157.42
30 9047.00 -6.11 10 167.19
31 9 369.06 -3.95 10 368.11
32 10 336.30 -11.38 11 384.77
33 9061.38 -8.97 10 203.36
34 8947.71 -0.83 10 395.52
35 8 662.26 3.75 10 014.04
36 932492 6.60 10 676.84
37 8500.20 -5.38 9964.81

TR B IN FEEVD 3860# M XIS BT, 4
2 B H] 36 F 37 ML A & B R IRZER K, X
JER R L AP R, R A 3860#
MRS, & iR ZE SN,

I 1 B 68164 M XUE 140 m /5 BE 1Y
KGR 5.52 m/s, 5 SEFRAGHE 5.84 m/s AH LL 1% 22
H5.7% , 775 2 B H 38604 I XIE 140 m &

B Ji%E3 K R SR L
% MW -h/a % MW -h/a
-5.28 9 540.74 -10.99 10718.99
-1.01 9 166.45 -9.78 10 160.59
-7.93 10 536.86 -13.00 12111.69
10.35 10 588.43 6.12 9978.23
-3.48 9382.44 -8.10 10209.58
-0.34 9885.61 -3.98 10295.37
0.68 10212.80 -7.81 11077.73
-5.96 10 302.86 -13.66 11932.49
2.64 10 150.15 -7.36 10 956.59
11.36 10 095.67 4.54 9657.61
8.20 9832.09 4.73 9 387.65
5.51 10015.43 3.94 963593
6.29 10255.28 5.13 9754.56
-2.39 11 329.98 -2.86 11 663.24
2.50 10 174.31 221 9954.54
15.22 9815.88 8.80 9022.23
19.95 9097.49 8.97 8348.77
22.06 9346.77 6.85 8747.32
24.07 8512.32 5.99 8 031.54

FE R IRGER 6.58 mis, SFRRGE 5.89 m/s AHLEE,
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Table 5 Comparison of three towers and actual annual power generation results
. 3B HL R SEBR A HL . 3 Bk BR2E FPRA& B
GIRDA GIRDA

MW -h/a % MW -h/a MW -h/a % MW -h/a
19 10 151.67 -5.29 10718.99 29 9821.41 4.62 9 387.65
20 10 021.84 -1.37 10 160.59 30 9983.35 3.61 963593
21 11 125.88 -8.14 12 111.69 31 10 232.61 4.90 9754.56
22 10 815.77 8.39 9978.23 32 1131541 -2.98 11 663.24
23 9566.52 -6.30 10209.58 33 10 168.40 2.15 9954.54
24 9982.28 -3.04 10295.37 34 9 822.99 8.88 9022.23
25 10 758.59 -2.88 11 077.73 35 915253 9.63 8348.77
26 10789.34 -9.58 11 932.49 36 9 354.04 6.94 8747.32
27 10 540.04 -3.80 10 956.59 37 8511.40 597 8 031.54
28 10212.52 5.75 9657.61
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Fig.4 Summary of errors for the seven scheme
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The layout scheme of different terrain wind towers based on
Meteodyn WT

Zhang Zhaohuang, Ji Xinyu, Xiao Yu
(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206,
China)

Abstract .

acquisition of wind measurement data is an important prerequisite for wind resource analysis. The

Wind resource analysis is crucial for the establishment of a wind farm, and the
layout scheme of the wind tower directly affects the accuracy of wind measurement data. Taking a
wind farm under complex terrain as an example, based on computational fluid dynamics method,
Meteodyn WT software is used to simulate the wind resources of the wind farm, and by comparing
and analyzing the wind tower wind speed and annual power generation of the wind farm from
different numbers and locations under the layout scheme of wind towers, the results show that the
range represented by wind towers in complex terrain is extremely small,

and when selecting

representative wind towers, it is necessary to divide different terrains, and it is recommended to
use the multi—tower comprehensive method. Wind towers in special terrain cannot be used as a
representative choice for the entire wind farm, but when there is occlusion or cross—terrain, a
separate wind tower needs to be set up at this location to reduce errors. The research results can
provide a reference for the site selection and number of wind towers under complex terrain in the
future, so as to improve the accuracy and rationality of wind resource analysis.

Keywords: Meteodyn WT; wind tower arrangement; complex terrain; calculation of power generation
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