CRVEY BE Moa oM = Mt KR FE ok Vol. 47 No. 1
2015 4 2 Journal of Nanjing University of Aeronautics & Astronautics Feb. 2015

DOI:10. 16356/j. 1005-2615. 2015. 01. 022

FEFRREEMERTROIRAGMN F 3-D KIFEH
My wAR E o IR

O A 25 LR R 2 V095 I L T i SR T 58 B R S5 3 %L 9 &0, 210016)

WE: A ERBEDRANNE @ fed EEeg 3-D ARG, ld FMREMRKF B L8 L6 NHI500 KA A
A BRI E T &R R AR 45 OB A 35 AR W v 6 B A e U ROL R L R 6 R AL JE AR A ot
FARBEATSE, KREETE N TAMG K Von Karman RGEBE A, 28 A3 ok & e sk B 30K A AU 84 5k 7% Bk 3 K
WA, B ARG R BT ERRA TR T AR FRBR TR AT EGR AN S B Fod A
B 3DMARYG . ZHEESH RBRRAMRGERGSIRTREE R FHR . REGTRANR LR
EAE ., AP AR AL F ETARERIAEL ERARIARAMNE L 3-D Y.

KB R AAM;3-D R AL F AR BB R Tkt -5 2k

hE 43S TKS3; TU279. 7 XHRIRERL A XEHS:1005-2615(2015)01-0153-07

Numerical Simulation of 3-D Wind Field for Wind Turbine Considering

Tower Interaction and Modification of Steady Wind

Ke Shitang , Cao Jiufa , Wang Long , Wang Tongguang
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design, Nanjing University of
Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: In order to accurately simulate 3-D wind field of wind turbines, taking the NH1500 wind tur-
bine researched by Nanjing University of Aeronautics and Astronautics as an example, the exponential
model for changing height, the undercurrent model for tower shadow effect and the eddy viscosity model
for wake effect from upstream wind turbine are used to modify the steady wind. Then based on the mod-
ified Von Karman wind speed spectrum model, the incoming wind speed time history is simulated by the
harmony superposition method. Finally the 3-D wind field considering the rotational effect and blade-
tower interaction effect is obtained with the modified blade element momentum theory. The external in-
terference factors and itself characteristics are fully considered to improve the accuracy of wind field sim-
ulation. The results show that the proposed algorithm is of high accuracy, which can be used to simulate
3-D wind field of wind turbines under given wind condition.
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Fig.1 Wind field model coordinate system of wind turbine
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Fig. 2 Different longitudinal normal power spectrum
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Fig.3 Local velocity triangle through a wind wheel
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Fig. 4 Power coefficient contrast of wind turbine
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