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Abstract

At present, the research on the yaw control strategy of wind turbines is mainly focused on the
maximum power tracing of a single wind turbine, which cannot take into account the influence of
wake on the power of downstream wind turbines. Therefore, this paper mainly focuses on the
study of the center deviation of the wake turbulence in the yaw state of the upstream wind turbine.
According to the existing theoretical basis, the simplification formula of the wake displacement is
deduced, and the formula is programmed in MATLAB. The relationship between the parameters of
the wake displacement is obtained, and the relationship between the parameters is analyzed.
Then the model of wind turbine was established in Bladed software and the two sets of wind tur-
bine with 7 times wind wheel diameter were taken by the center deviation of the wake center.
Under certain wind direction, the wind turbine was active yaw control. After a certain angle, the
power characteristics of the two units were analyzed and summarized.
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Figure 1. The relationship between power factor and pitch angle
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Figure 2. A schematic view of the wake area without yaw
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Figure 3. A schematic view of the wake area in yaw
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Figure 4. Schematic diagram of wake center deviation of wind turbine
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Figure 5. Power loss of upstream wind turbine
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Figure 6. The influence of the wake current on the parallel flow velocity between the incoming wind speed and the center of
the two units
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Table 1. System resulting data of standard experiment

F 1 ERERRERYE

EEBH

HUHE TIF(MW) 5
75E KJHE (m/s) 12.8
BIE WEEHE 3 (rpm) 13.2
A B (m) 120
FeB R (m) 80
A () 78

A AL 3




), XHe

K2 R b o ite 2805 A Bladed F 7 AR ERs ASFERATA T, i KB HLALIK D2 05
HEERWT .

TPl 7 0 s R RT LAWY R R 3T O i % B0 U X FE L2 i 1 D R AR T AR ORHE B, H T il
R ML At Zh =R 4R T H LT KR LA AU A 5 D3 Bt R AN o DR IR DAt i e i AU A JEE I 5
T T & K LS R S DR

AHERE A 3 BT A D5 TR i KB LAL I D A0, SR H P9 & XUBLLZL et 1 D 11
AT, PR AIUAT DAAS 2PN 5 LA Zh R 0 5 R AR LA L T X R BTLZEL (R T P A P o BRIV SR XU 5

B RN AL AT, i KL S AT L . 1Al 8 B A fft 20° I P & KR LA ) )
RN

2200
2100
2000
~ 1900
; 1800
5 1700
;H!? 1600
& 1500
1400
1300
1200
-40 -30 -20 -10 0 10 20 30 40
A A
Figure 7. Downstream wind turbine power upgrade
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Table 2. Offset of wake center at different yaw angles
# 2. TRRMAETERPLHIREZE
R PRI O R B (m)
-35° -29.8
-30° —28.84
—25° —25.74
—20° —20.7
—15° -13.95
-10° -5.08
-5 3.29
0° 12.9
5° 22,51
10° 31.62
15° 39.75
20° 46.5
25° 51.54
30° 54.65
35° 55.67
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Figure 8. Simulation results of the power of two turbines
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