H14% HAW K R 5 H B X % % # Vol.14 No.4
20194 7 B JOURNAL OF ATMOSPHERIC AND ENVIRONMENTAL OPTICS Jul. 2019

DOI: 10.3969/j.issn.1673-6141.2019.04.002

et X Bk_E XER 35 XA B S HIE 24

FoR L £
(1 HERGHEREGEBRFEN, LA #H&  266100;
2 FREERESHARERLRE XSG ¥ 5REED LR E, 1K HF& 266100 )

B E: XVHBRSNSSFENGEMEABE TR, s ROV s, BEXPITRE
HEFNARSS . WP B X b X3 XL IAFE, 2015 4F 11 F T i Xk _b X35 68 A Bk T
L EHOLTE XTI, Bk ATE 2 Fr i X P b XU XLB AR, FEAREXNERKE, BR
. BRRKERLTFHER, BRXNEFEE, BRKEBNEPZLES. SREZMPRRE, RARE
PAE, BREE. BREESTRIE, HKRERERE,

X BT 2EEEOLES; KL BRI

th 4} % 5 : TN958;P407 X RN : A TERE : 1673-6141(2019)04-0250-09

Analysis of Characteristics of Onshore Turbine Wake in Xinjiang
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Abstract: The wind turbine wake can reduce the wind energy conversion efficiency, increase mechanical stress
damage and reduce the life span of wind turbine. In order to study the characteristics of turbine wake in
Xinjiang, China, the observation of wind based on pulse Doppler lidar was conducted in November 2015. The
characteristics of wind turbine wake in Xinjiang were obtained, including the velocity deficit, wake width, wake
length and average value of wake, variation of wake with time and relationship between wake and wind speed.
The final results show that the velocity deficit, the wake width and the wake length are related to ambient

wind velocity and wind turbulence intensity.
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Table 1 Parameters and specifications of coherent Doppler Lidar

Parameters Specifications

Wavelength(pm) 1.5
Repetition rate(kHz) 10

Pulse energy(uJ) 150

Measurement range(m) 30 to 3000

Spatial resolution(m) 30
Scanner pointing accuracy(°) 0.1

Speed measurement uncertainty (m/s) <0.3
Scan speed(°/s) 1-55
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Fig.2 Results at 19:40 15 Nov 2015. (a) PPI scan mode; (b) ambient wind velocity; (c) wake width; (d) wind deficit
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Fig.3 Results at 20:48 15 Nov 2015. (a) PPI scan mode; (b) ambient wind velocity; (c) wake width; (d) wind deficit
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Fig.4 Statics of (a) wind speed and (b) wind direction for three days
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Fig.5 Trend of (a) wind speed; (b) wind direction; (c) wind deficit; (d) wake length on 15 Nov., 2015
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Fig.6 The trend of (a) wind speed; (b) wind direction; (c¢)wind deficit; (d)wake length on 18 Nov., 2015
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Fig.11 The relationship between wind deficit, wake length and ambient wind velocity and turbulence intensity.
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(f)The variation of wake width with distance under different turbulence intensity
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