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Fig. 2 LLJ profile under different jet width
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Fig. 3 LLJ profile under different jet strength
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Table 3 Power and thrust of rotor under different jet width

B/m P/ kW T/kN
11.25 1778.177 243.505
39.00 2292.773 269.180
78.00 2571.677 279.100
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Table 4  Power and thrust of rotor under different jet strength

V/m-s™ P kKW T/kN
4.1 2093.603 262.9011
6.1 2209.288 265.804
7.1 2292.773 269.180
9.1 2384.259 273.322

11.1 2507.200 281.950

32 MRRERE

W 4 fr s A RS ZS S0f T s srboe 17
R (it 1) 3 TR BRI AT, X LA 4a~T&] 4c 1]



110 XK [H

[Ny

s 414

Ay,
£

R B I G R BRI P I TR SE XK T gl
IYE LRI AT DT RS 8l X LU 4a 8] 4d ] de [ 4,
P dg TR, B S D05 B B S, ik T R X
R, FBN I EERATAS o B AR AL W FEE AR 0L 50 JEE X i
S R MR A J5E DR D 2 A B P T T A
TETAFXG S S8 R, WA 3K, ot 2R B i A HLK T
T, (P B 520 75 3O TR] 00 5 B 3 B 5
WA E T4 R T 00 3 DX TR i AR (25181 2) 2
SR Z 33 00 ) 3 DU H 0 T — R AR TR AT e (2
I 3), PR AR, B DL e N S 2o A
KXY KA G R,

B
Wi (8

I T I T S T
g. V. =11.10 m/s

K4 ARIZEFIEAS 2 F R R BRI

Fig. 4 Limiting streamline along suction surface under

different LLJ structures
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EFFECTS OF DIFFERENT LOW-LEVEL JET STRUCTURES ON
AERODYNAMIC PERFORMANCE OF HORIZONTAL
AXIS WIND TURBINE

Yang Congxin, Luo Song, Li Shoutu, Zhang Xuyao
(School of Energy and Power Engineering , Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: In order to explore effects of low-level jet (LLJ) structures on aerodynamic performance of horizontal axis wind
turbine (HAWT), a 1.5 MW variable-pitch variable-speed three-blade wind turbine which used as the research object was
investigated under 3 sets of jet width and 5 sets of jet strength that was selected as different LLJ structures, and some
results were concluded: no matter jet width or jet strength increased, power and thrust of the rotor increased, but with the
increase of jet width, the increasing rate decreased. Increasing of jet width or jet strength will cause the expansion of stall
area of blade suction surface and forward movement of separation line, but with different impact ways. When jet width or jet
strength increased, pressure coefficient of each section increased. The general trend of normal force and tangential force on
unit exhibition of each section is that increased with the increase of jet width or jet strength, but because of the different
stall situation, some sections performed differently. As another important feature of LLJ, effects of different jet heights on
aerodynamic performance of horizontal axis wind turbine will be researched in the future work.

Keywords: wind turbines; aerodynamics; computational fluid dynamics; low-level jet; horizontal axis



