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Table 1 ~ Varying results of generated electrical energy considering wake effect in planning wind farm

KAPUEEE L/m  EZHREEXI0%Wh  BEEE Ha/m  KHEX10YkWh M8 1A% D/m K HLEX10kWh
600 15167.4 80 15173.5 110 15180.4
700 15173.6 90 15173.6 115 15173.6
800 15178.7 100 15174.0 120 15166.6
900 15182.6 110 15176.8 — —
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Table 2 Calculation results

KL - RS 0.47 ST R HLA B WEA L AN BOHLRE S
Mg/
BLAL L BERWED Wi/ BIERRAR Wit/ BIERRAR
gy m-s . FE it/ % B e FE it/ % B . R i/ %
= = X107kWh m-s = X107kWh m-s = X10/kWh
Tl 5.90 6.260 3.06 5.91 6.252 3.67 5.91 6.293 3.05
T2 5.88 6.172 4.07 5.92 6.182 4.93 5.92 6.241 4.04
T3 5.87 6.145 4.21 5.94 6.167 5.56 5.94 6.260 4.14
T4 5.85 6.118 4.22 595 6.147 6.10 5.95 6.276 4.12
TS 5.84 6.098 431 5.96 6.130 6.66 5.96 6.293 4.18
T6 5.85 6.103 4.32 5.97 6.122 7.00 5.97 6.307 4.18
T7 5.88 6.148 4.32 5.98 6.135 7.11 5.98 6.328 4.19
T8 5.92 6.214 4.20 5.99 6.205 6.22 5.99 6.344 4.11
T9 5.95 6.272 4.12 5.99 6.280 5.25 5.99 6.360 4.06
T10 5.97 6.318 3.99 6.00 6.329 4.63 6.00 6.374 3.95
T11 5.99 6.372 3.63 6.00 6.374 4.09 6.00 6.406 3.6
T12 6.01 6.489 2.44 6.01 6.487 275 6.01 6.508 2.43
T13 5.84 6.221 2.12 5.85 6.223 2.37 5.85 6.239 2.13
T14 5.84 6.171 3.00 5.86 6.184 3.31 5.86 6.205 2.98
T15 5.83 6.130 3.41 5.87 6.152 3.96 5.87 6.189 3.39
T16 5.83 6.111 3.52 5.88 6.146 4.28 5.88 6.197 3.48
T17 5.82 6.097 3.64 5.89 6.149 4.64 5.89 6.218 3.57
T18 5.82 6.085 3.72 5.90 6.145 4.90 5.90 6.228 3.62
T19 5.83 6.097 3.69 591 6.156 4.89 5.91 6.240 3.6
T20 5.85 6.134 3.66 5.91 6.179 4.69 5.91 6.252 3.58
T21 5.88 6.193 3.51 5.92 6.214 4.26 592 6.266 3.46
T22 5.91 6.249 3.37 5.93 6.262 3.75 5.93 6.288 3.34
T23 592 6.284 3.19 5.93 6.287 3.42 5.93 6.304 3.17
T24 5.94 6.335 2.76 5.94 6.334 2.95 5.94 6.346 2.75
T25 5.95 6.454 1.35 5.94 6.447 1.45 5.94 6.455 1.33
T 5.89 6.211 3.52 593 6.227 451 5.93 6.297 3.46
&it 15527.0 15568.8 15741.7




1384 XK [H

R 404

PLBHE, B2 B 2 X A H 37 D3RI A1 7 A 5
M) , % 2 UL 52 R AR /) 5 3 57 XU R AL LA B ) XL 37
FE U7 AR S, 0 X o A TG, 5 3 X
A B B SR L — S0 IR S N (3) &
WAL

HLRE B — i AU A R T, WASP
RELRE B2 1) 152 i T BT A A, DR L A X0
T ERELURE B2, U35k A DX 3l T 1 300 K A 0, AL
At R I B 5 T A N S o X AL A A
AR B A 5 AT, 6 R b 5515 B e s,
PRI 0 DX XU A e (E XU H WL A AR Y A ST 25 4T
WA K AR 2 v, K K ALALG 2 & A2 07
[ M1 B2 728 Ak (4 DX F ) i O 82 1, B
RSN

3 FHEEE RIS

AR LA DHURE BE A2 i 2, 2 (3)
AR, R LA R RE B R B S IR 5 NN R A
K ML P X VKL B G v, 4
HAR D MHHLAEEE L 5280 Ho

R BT RE AR T A5 DR 3 R IR HIL ZE RS B2 1
M, >R P B — 8 i 3 2 o 25 DX 3R 9 RUHE 2 119 56 &R
P PR — A i, A U N SR 3 7 o

®3 HEZEE

Table 3 Values of factors
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Fig. 1 Influences of vane diameter and distance between WTGs
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Fig. 3 Influences of hub height
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RESEARCH ON ROUGHNESS VALUE FOR WIND TURBINE
GENERATORS IN LOW WIND-SPEED FARM

Yuan Wan, Peng Xiufang, Hu Yu
(China Energy Engineering Group, Jiangsu Electric Power Design Institute Co., Ltd., Nanjing 211102, China)

Abstract: Based on the roughness theory of wind energy analysis software WAsP, the roughness calculation expression
for wind turbine generator (WTG) is derived and the expression is validated by comparing with the results of WTG built
model. Then the roughness factors of WTG are analyzed for low wind speed farm. It s revealed that the mechanism of
setting WTG roughness is different from that of building WTG model. WTG roughness is positively correlated with
average wind speed of wind farm, WTG vane diameter and hub height. However, the roughness is correlated negatively
with rated wind speed and distance between WTGs.

Keywords: wind speed; wind turbine; roughness; wind farm; equally distributed



