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Fig. 1 Schematic diagram of wind farm simulation
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Fig. 2 Schematic diagram of dynamic yaw control for wind farms

2.2 UEBHLH ik i R B iE) K fi
BILZEL 1] e i 18 T R A R O A, A 0 ok ) A8 A K
TE FL ALY U 3 3 47 b i vl DX JRUH 3 14T 552 s 3 3 8
UL R A D) ek 0 A R U U 1) R U T A e ) T AR
T RN e LA Al o 25 ML R I XU 5 D AR 0 LG R L A
AR 373 3 Sl 6 A Y A B AT DA AE XU 37 A 4B B S AILA
LIy AR AFAE I T AH S , 38 3 X A 408 I HILZH B D) 38 9047 23
AH DG 43 BT AT 2 A5 R B 30 08 IR 208, kg XU H, 37 3 25 A A
PRI A S8 B WEHLZE T 32 3 3l i AR DG T E ok
I ) AR G R EERR , RB AR
R(7,7)

p = (2)
\/<p'2(55+r’,z+r)>[ /<p'2(£, t)>1
R(7,7)=(p (547, 047) p'(%.1)) (3)

Hohop,——5 i 47 MEE AT UL D Y A G R R
R(Fr ) ——T i BB A 7, il « (9P 5 0 By
28 s r— U 1] [A) P BE 5 % 4, D AE D7 1] 5 7—— I (B 1] %, 5
<p'2(f,t)>l—IjJ$U£ijJ¥7?E@E¢I‘EJEFﬁJ{EO
PTG 1 Ty 547 4 ZIXHLA AR 73 R i Al
ARHLLH T3 1 I 25 AHOCRFPE IR AE 4 90T J -2y, 45 R el 3
JioR o AT B, b AR SBAILLE Ty 5 H S M Bl B] e 4 S
Ul , AR A b iR AL S AR OGP 4 ) BEARE A, AR DG R Kt
AU LT 17 X ) A ] Ay L ZHL (v 3 2l f9 e 3 Bsf 1], 7T 30 AL A
051
04f -
- 03F

02}
0.1t
0.0} .-~ L2

LEBSEFY )

~0.1f

02 150 100 250 300
MR/
B3 A1 E R A AR LA D R A AT e ZR Bk 2

Fig. 3 Curves of correlation coefficients between power of
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optimized yaw angles for cooperative control of wind farms

RESEARCH ON COOPERATIVE YAW CONTROL OF WIND FARM
CONSIDERING FLOW DELAY EFFECTS

Ge Mingwei', Chen Di', Chang Siyu '?, LiLi'
(1. School of New Energy, North China Electric Power University, Beijing 102206, China;
2. New Energy Engineering Institute , PowerChina Northwest Engineering Corporation Limited , Xi’ an 710065, China)

Abstract: In order to reduce the wake loss in the wind farm and enhance the whole field power generation, the whole field cooperative
control based on yaw control has become a current research hotspot. To address issues such as existing studies not fully considering the
dynamic changes in incoming flow and the time—lag effects of wind farm flow, a high-fidelity large eddy simulation method is used to
numerically simulate the wind farm flow, and the flow delay time between units is determined by the spatial and temporal correlation
between the flow field and the power of the neighboring units. Considering the flow delay time of the flow field, a dynamic yaw control
strategy is proposed for the wind turbine under the turbulent inflow conditions. The large eddy simulation results show that the total
power generation of the wind turbine array under static yaw and optimal dynamic yaw control is increased by 11.5% and 12.5%,
respectively, compared with that under no yaw control. Compared to the static yaw control, the wake development between the wind
turbine array is more fully developed and the wake velocity recovery is faster under dynamic yaw control.

Keywords: wind farm; large eddy simulation; wakes; yaw control; dynamic inflow; flow field spatial-temporal correlation



