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Design Optimization of Non-Uniform Porosity Porous Fences

WANG Shijie, SONG Chongfang, LEI Yonggang,
JING Shenglan, QIN Chengjun, LIU Zhiting

(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Based on the flow state of adherence-vortex-attachment after the uniform porosity, this work di-
vides the porous fence into three parts with different porosities from the bottom to the top and a physical and
mathematical model of the air flow field around the open storage yard under non-uniform porosity is estab-
lished. Fluent 6. 3 is used to simulate the air flow behind the porous fence and the force applied to the pile face
under nine combinations of non-uniform fence with different porosity. The results show that the three-layer
non-uniform fence can artificially guide the microenvironment of air movement behind the fence. The upper po-
rosity and the lower porosity (ey» €. ) are unchanged, and the central porosity (ey) increases from 0. 3 to 0. 6.
The flow field at the windward side of the pile reduces first and then increases, and the best deceleration effect
is obtained at eyy=0.4. When the upper porosity increases from 0 to 0. 2, eg =0. 1 is optimal. By adjust the
porosity of the lower part of the fence, e, =0. 2 is the best. Compared with the uniform porosity (¢=0. 3) and
the two-layer non-uniform network (ey e, =0.1 : 0. 3), the force is reduced by 66. 1% and 31. 2% respec-
tively when using the porosity combination of ey * ey * e =0.1 % 0.4 ¢ 0.2, which can maximize the weak
windward face to obtain the minimum shear force and therefore shows the best fence effect.
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Tab.1 Assessment of grid independence
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Tab. 2 Porosity table under different simulation conditions
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Fig.4 Velocity vector fields over pile with different porosity combinations
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