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Fig. 1 Single PV panel configuration in Ref [13]
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Fig. 2 Numerical model configuration in this paper
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Fig.3 Grid arrangements around solar panels
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Fig. 4 Definition of pressure coefficients
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Fig. 5 Comparison between CWE and wind tunnel mean pressure coefficients for wind direction 0°for Case 1
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Fig. 6 Comparison between CWE and wind tunnel mean pressure coefficients for wind direction 180° for case 1
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Fig. 8 Effect of panel tilt angle on mean pressure coefficients for different wind directions
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A frictional contact problem of a functionally graded
layer resting on a Winkler foundation

CHEN Yao-geng'*, LI Xing"'
(1. School of Mathematics and Statistics Science, Ningxia University. Yinchuan 750021, China;
2. School of Science, Ningxia Medical University, Yinchuan 750004 , China)

Abstract; This paper presents the investigation to the frictional contact problem for a functionally graded
layer under the action of a rigid circular stamp supported by a Winkler foundation. A segment of the top
surface of the graded layer is subject to both normal and tangential traction while rest of the surface is
devoid of traction. The graded layer is assumed to be an isotropic nonhomogeneous medium with an
exponentially varying shear modulus and a constant Poisson’s ratio. The problem is reduced to a Cauchy-
type singular integral equations with the use of Fourier integral transform technique and the boundary
conditions of the problem. The singular integral equations is solved numerically using Chebychev
polynomials. The main objective of this paper is to study the effect of the material non-homogeneity
factor,stiffness of the friction coefficient, Winkler foundation and punch radius on the contact pressure

distribution and the size of the contact region.

Key words: Winkler foundation;functionally graded material;singular integral equations
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Numerical analysis of wind load characteristics of

photovoltaic panels mounted on a roof

ZHANG Ai-she”'., GAO Cui-lan?, SHEN Cheng-jun®., ZHANG Bing"
(1. School of Civil Engineering, Shandong Jianzhu University,Jinan 250101, China;
2. School of Traffic Engineering,Shandong Jianzhu University,Jinan 250101, China;
3. Department of Construction Engineering, Shandong Urban Construction Vocational College,Jinan 250103 ,China;

4. Logistics Security, Shandong University, Jinan 250100, China)

Abstract: Wind loads play a major role in designing of structural systems for roof-mounted photovoltaic
panels. The detached eddy simulation method is employed in this study. Computational wind engineering
method has been performed to evaluate wind loads on photovoltaic panels mounted on the roof. The
simulation results have been compared and validated with a wind tunnel experimental measurements. The
main parameters affected wind loads acting on photovoltaic array panels, such as panel tilt angles, the
installation locations on the roof, distance between arrays, and wind directions, were considered. The
numerical results showed that the mean values of the uplift wind loads increase with increasing in tilt
angle from 15° to 40°. The numerical data demonstrated that wind loads on the photovoltaic panel were
substantially affected by the vortices generated by building roof edges. The study also showed that
sheltering effect caused by upwind photovoltaic panels reduced the wind loads on the adjacent panels
when they were arranged in tandem. The proposed numerical method and the calculation results could
provide an important reference for the design of photovoltaic array supporting systems, which are

mounted on the roof,and the building structures.

Key words: wind loads; photovoltaic panels; computational wind engineering; detached eddy simulation;

turbulence



