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Abstract: For effective use of limited land where ample wind resources exist, and in order to reduce the wake interac-
tion between wind turbines, a numerical simulation has been carried out to two turbines on the same direction flow in
different spacing using software Fluent. The analysis of the aerodynamic performance and characters and the influence
of the wake effect on the power of the downstream turbine is provided according to the pressure distribution, velocity
distribution, turbulence intensity and velocity of the impeller and the whole wind turbine. At last, suggestions on the
best arrangements of the wind turbines are presented.
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Figure 1. Machine spacing of 8.5 D wind farm modeling diagrams
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Figure 2. Blades meshing
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Table 1. Wind turbine aerodynamic numerical simulation results of different machine spacing
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Figure 4. 8.5 D spacing impeller turbulenceintensity import and export section
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Figure 7. Different spacing X = 0 cross-sectional velocity distribution
7. AEEERHER X = 0 BIEE 57

AR RN SRR A E R, DR
X R RA R R AL T R R . BT TEIALZE A Th
REWR RN 25%% 4. 55D, 7.0 D,
8.5 D [AlfE 51T — S WL LLAE 5 4 80.7945%
79.6740%- 79.8876%. 5.5 D [BIEEAIZEA E B o
55D. 7.0 D. 8.5 D [l 5HT— & WA REFIH R %L
Z A5 0.3962. 0.39395. 0.3946.,

PEH VAT LAE R 221K 5.5 £ KRS ELAR AL
2 ) B SR 22 2 X A B, AT K Kb T R 3
1 ML AR, & A T SRR R RE BRI, A
RIR R BE BT . 7 i S BLAR N (] PEAE H0E
BLADL 3% A R I B A (0 AR R R . BT A— i

58

LI KB 220 BT B 7.0 D e A7 a3 [l R
ARt PR A LI R A o

BE Xk (References)

[11  S. Schmitz, J.-J. Chattot. Characterization of three-dimensional
effects for the rotating and parked NREL phase VI wind turbine.
Journal of Solar Energy Engineering, 2006, 128(4): 445-454.

[2] W. Haans, T. Sant, G. van Kuik and G. van Bussel. Measurement
of tip vortex paths in the wake of a HAWT under yawed flow
conditions. Journal of Solar Energy Engineering, 2005, 127(4):
456-463.

[3] J. N. Serensen, Z. S. Wen. Numerical modeling of wind turbine
wakes. Journal of Fluids Engineering, 2002, 124(2): 393-399.

[4]  #6#E#e. I CFD J5idutlit H X HURRIOTAL)]. AT
BETE, 2010, 28(4): 43-45.

[51 ZfE ERME, SIS A SIHLRR LA R A B

Copyright © 2013 Hanspub



JRCHL 37 LA TE] B DA BILAE BESE M i 7T

FISE R FC[I). 3h 71 TRE2AAR, 2011, 31(10): 768-772. [7]  FRZE. HERAES) %2 ——CFD #4535 R H [M].
[6] BT K IyR L5 S S BUE BT 5T 5 1 BE F [D]. Junt: JEHER A AR AL, 2004,

BBURAE, 2008.

Copyright © 2013 Hanspub 59



