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Numerical Simulation and Optimization of Walls Used in
Augmented Wind Turbines

LI Yu-xiang, HUANG Dian-gui
( Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract: Wind energy is a clean and renewable energy, and much attention is being atiracted to the use
of wind energy. In this paper, a 3D model of wall augmented wind turbine is established. Numerical
simulation is carried out by using a computational fluid dynamics ( CFD) sofiware FLUENT. With the
same upstream wind speed, the ratio of augmentation benefit of the wind turbine in different sizes and
shapes of walls are calculated. Influence of the wall on the augmentation effect and its laws are acquired.
The augmentation effects are then analyzed and optimized using the orthogonal method, and the rule of the
augmentation effect of the wind walls obtained. The simulation study provides a reference for the
experiment and construction of the wall augmented wind turbine.
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Fig.1 Geometry view of the wind wall
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Fig.2 3D mesh grid of the wind wall augmented tubine
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Table 1 Augmentation ratio of different walls

THE R R, L L, A H A

1 5r 5 0.8 0.8 0.10r 1.2r 1.103
2 5r 7r  1.6r 1.6r 0.15r 1.5r 1.201
3 5r 9r  2.4r 2.4r 0.20r 1.8r 1.359
4 Sr 11r  3.2r 3.2r 0.25r 2.1r 1.378
5 5r 13r 4.0r 4.0r 0.30r 2.4r 1.541
6 Tr 5r 1.6r 2.4r 0.25r 2.4r 1.645
7 Tr Tr 2.4r 3.2r 0.30r 1.2r 1.244
8 Tr 9r 3.2r 4.0r 0.10r 1.5r 1.344
9 Tr 11r  4.0r 0.8 0.15r 1.8 1.036
10 Tr 13r 0.8 1.6r 0.20r 2.1r 1.076
11 9r 5r 2.4r 4.0r 0.15r 2.1r 2.086
12 9r Tr 3.2r 0.8r 0.20r 2.4r 1.104
13 9r 9 4.0r 1.6r 0.25r 1.2r 1.093
14 9r 11r 0.8 2.4r 0.30r 1.5r 1.126
15 9r 13r  1.6r 3.2r 0.10r 1.8r 1.254
16 11r 5r 3.2r 1.6r 0.30r 1.8r 1.272
17 11r Tr 4.0r 2.4r 0.10r 2.1r 1.447
18 11r 9 0.8 3.2r 0.15r 2.4r 1.520
19 11 11r 1.6r 4.0r 0.20r 1.2r 1.151
20 11r 13r  2.4r 0.8 0.25r 1.5r 1.045
21 13r 5 4.0r 3.2r 0.20r 1.5r 1.551
22 13r 7r 0.8 4.0r 0.25r 1.8 1.524
23 13r 9r 1.6r 0.8 0.30r 2.1r 1.087
24 13r  11r  2.4r 1.6r 0.10r 2.4r 1.241
25 13r  13r 3.2r 2.4r 0.15r 1.2r 1.110
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Table 2 Statistics analyzes result of augmentation ratio A

H#E R R, L, L, A H

A 1.316 1.531 1.270 1.075 1.278  1.140
A 1,269 1.304 1.268 1.177 1.391 1.253
A, 1.332 1.281 1.395 1.337 1.248 1.289
A, 1.287 1.186 1.242 1.389 1.337 1.415
As 1.303 1.205 1.334 1.529 1.254 1.410
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