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Fig. 2 Atmospheric boundary layer characteristics
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Fig. 3 Pulsating wind characteristics

ik 2l KU £ 17 22 ROBEAN[R], #1825 1 J 03P 2l 9 T 241
o 1B 4 3 ANHERE L bkl KGE ) D3R8 R i 2k, WA
B TR AR, DR LA/ o FESTREDS, Hh TR, Ml
FEMURE BE IR0, ABL Hh i 19 RUBE B, LA BRI, 4% 1) 5
Pho U BRBRUREE | D) R HOBOR, T 5 RE 2 LA 5
Wt I B0 1) R, R R i T AR AR 221/ RIS, Bl R
IO b A 338 203 /N RUBE b, IHCIRE /D i 2% 1) [] 4, ST o 7 ) X )
D BAE T FEBE T XA, Bk S KU AT ABL BREEI0K Al 1
FEHCE Y REREAR D, Wk 3l FUR A% 3 BE 8 1 41 L R ksl
et o5 /NUZ kSl , F BRE AL A2 - 3/5 MU ; b
BT — P R, et TREVE R AELE /N BIORS PEFE L,
AE 15t I, X 07 P& e B RRHICIX , g I Jk 505 XL 3 Jok 5l 4 L1
T o 23 BARSCREALLAY K 2l RGEE A2 T U A
10

10 'k
- 102k

10" 103 102 10! 10°

K4 ksl R

Fig. 4  Power spectrum of pulsating wind speed
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Fig. 7 Aerodynamic characteristics of wind turbines
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NUMERICAL SIMULATION OF MULTIPLE WIND TURBINES IN
WIND FARMS

Yang Congxin'?, He Pan', Zhang Xuyao', Zhang Yaguang'
(1. School of Energy and Power Engineering , Lanzhou University of Technology , Lanzhou 730050, China;
2. Key Laboratory of Fluid Machinery and Systems, Lanzhou 730050, China)

Abstract: In this paper, NREL 5 MW wind turbines are used as basic model and a large- eddy simulation with an actuator line
technique was integrated as a numerical method to simulate a wind farm with multiple wind turbines in nature atmospheric boundary
layer. In order to simulate the complex inflow conditions of wind farms, this paper first simulats an atmospheric boundary layer with a
volume of 3000 m (Iength)x3000 m (width) X 1000 m (height) , and verifies the simulation results. The results show that the potential
temperature at different heights is unchanged below the capping inversion layer, the average wind speed satisfies the shearing
characteristics, and the pulsating wind speed satisfies the turbulence spectrum characteristics ; Secondly, the value law of the number of
erid nodes (N) on the diameter of the wind rotor and Gaussian distribution factor (&) in the actuating line model are studied. It is found
that when & takes the grid scale (1) as the independent variable, the value of V increase with increase of the coefficient of . When N is
63, the coefficient of 17 can be 2 or 3. However, 1 can only be 1.2 when N is 25; Finally, 8 wind turbines are arranged in the
atmospheric boundary layer using the actuation line model. The wind farm is simulated and the mutual interference between the wind
turbines was studied. It was found that the power of the first row of wind turbines is significantly higher than other wind turbines,
accounting for 40.3% of the total power output of the wind farm.

Keywords: wind power; wind turbines; numerical simulation; wind farm; SOWFA ; actuation line



