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Numerical Simulation Study on Effect of Longitudinal Spacing on
Wind Load on Photovoltaic Array
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(1.Shaanxi Construction Engineering Group Co.,Ltd., Xi'an 710003, China;
2.State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract A computational fluid dynamics (CFD) method is employed to analyze the influence of longitudinal
spacing on the flow field around a photovoltaic array and the resulting wind load on the panels. The validity of
the numerical simulation is confirmed through comparison with wind tunnel test results. The findings indicate
that longitudinal spacing significantly affects the wake flow field behind the first row, causing the wind load on
the second row to be the most sensitive to changes in spacing. Moreover, it is observed that the second row can
experience considerable torque when the longitudinal spacing is small. In contrast, the wind load on the third
to the eighth rows is only marginally influenced by the longitudinal spacing and generally decreases as the
spacing is reduced.
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Fig.1 Schematic diagram of photovoltaic array
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Fig.5 Inflow conditions of the wind tunnel test
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Fig.6 Comparison between numerical simulation results

and wind tunnel test results
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Fig.7 Streamlines in vertical plane of photovoltaic array under different wind directions
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Fig.8 Net wind pressure coefficient and net torque coefficient on photovoltaic panels under different wind directions
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