55 42 55 2 ) e K FFIR(A RFFRR) 2023 4F 3
Vol. 42, No. 2 Journal of Xihua University(Natural Science Edition) Mar. 2023

S LEVESS
LI X i A A5 AE AL L XU F3 41 Th 2R Y =2 i

BAFT, NI, FHFRY, HE&B, B, R, A
(1. 223 T R2EREIR 5 3 1 TAR2ERE, HR 22 M 7300505 2. H il KRAHLBFGE ey, Bl 220 7300505 3. BT vERl 32 5 T
TR SRR (BT, ) 7R WL 5240005 4. ) AT REVR AR BAT FRA R PE AL 2028 W], HOR 224 730099)

6 ZE. ST LR RS O AR SR A AR A S KU ML 2R 0 52, DL < R
1Ly XU 37 1L A — SR AR XU & B AILZE A X 52, SR FH 28 SRR AR 5 XTI AT LA i 1y Rk L IR ]
it 1L 5 E | i 2 BE AN D AE R 90 AT RRE, JR40 AT EIRS BT ML D30 520 . 45 3R 3R] 1L
T2 HP ok U S 50U AR E B I 6 T LR U 1), MR 9 5 i DX s 4 AR BE B TR 79 m S T,
it B11 6 55 it 70 A€ P38 A 208 L7 [ OS2 L 5 XU 5 i S PR PR3 EL A R A 19 TR A DG 5 SR AR IE S 8T
AN [] IR DX DT IR S B 238 1) 5 M A7 AR R 26 57, Jit s B X KU ML) 238 1 5 M A B2 e 1, 07 1.49%,
{F T 38 58 B X6 XU WL 38 ) 5 T R B v 3K 4% o

KB PRI B AT ; I AL s DR

FESHS: TKS3 XHEkARERD: A XEMRS: 1673-159X(2023)02 — 0028 — 11

doi:10.12198/j.issn.1673 — 159X.4346

Characteristics of Turbulence in Mountainous Areas and
Its Effect on the Power of Wind Turbines
YANG Congxin'?, LIU Wenjie', LI Shoutu'?, YUE Nianxi',
WANG Qiang’, ZHAO Bin’, ZHONG Shengfang*

(1. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050 China;
2. Gansu Province Technology Center for Wind Turbines, Lanzhou 730050 China;
3. Southern Marine Science and Engineering Guangdong Laboratory(Zhanjiang), Zhanjiang 524000 China;
4. Northwest of CGN New Energy Holding Co., Ltd., Lanzhou 730099 China)

Abstract: In order to investigate the variation law of key characteristic parameters of atmospheric tur-
bulence in mountainous terrain and its influence on wind turbine power, a large wind turbine at the ridge of
a mountain wind farm in Yunnan Province was used as the research object. Remote sensing techniques were
employed. The distribution characteristics of wind speed, wind direction, turbulence intensity, turbulent kin-
etic energy and turbulent dissipation rate of the incoming wind turbine flow were studied and the influence
of the above parameters on the unit power was analyzed. The results indicate that the diurnal characteristics
of the incoming flow parameters in mountainous terrain are obvious. In the vertical direction of the incom-

ing flow, the influence area of the terrain is concentrated in the range of 79 m from the ground, and the tur-
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bulent kinetic energy is inversely proportional to the turbulent dissipation rate in the vertical direction. In

mountainous terrain, the wind speed has a good positive correlation with the turbulent dissipation rate. The

influence of the incoming flow characteristics on the wind turbine power varies greatly in different wind

speed zones and the turbulent kinetic energy. The effect of turbulent energy on wind turbine power is

1.49%, but the effect of turbulence intensity on wind turbine power is as high as 4%.
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Fig. 4 Spatio-temporal distribution of incoming flow characteristic parameters
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Fig. 7 Wind direction rose diagram with turbulence intensity
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Fig. 8 Wind direction rose diagram with turbulent kinetic energy
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Fig. 9 Wind direction rose diagram with turbulent Dissipation Rate
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