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Fig. 1 Spectrum and time history of the fluctuating wind
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Fig. 2 Computational model and mesh around the wall
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Fig. 4 Pressure contours on PV panels under steady field
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Fig. 5 Cp variation among the rows of photovoltaic array
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Fig.7 Time-history and power spectral density of Cry on row 4,

under average wind
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TIME HISTORY ANALYSIS OF WIND LOAD ON ARRAYED SOLAR
PANELS BASED ON CFD SIMULATIONS

Niu Bin', Zhang Chao', Hou Wei', Wang Limin', Ma Li’, Qi Wengang’
(1. China Building Design Consultants Co., Ltd., China Architecture Design and Research Group ,
Beijing 100011, China; 2. Beijing GangYuan Architectural Decoration Design Co., Lid., Beijing 100142, China;
3. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Based on the CFD method, transient wind loads on arrayed solar panels under average and fluctuating wind
were studied. The fluctuating wind time-history was generated by compiling frequency-time transform programs based on
the advanced WAWS method and Davenport spectrum. Comparing with the result of steady field, the analysis showed
that transient loads under average wind appeared periodic vibration with time due to vortex shedding, and the amplitude
is higher than steady result. Moreover, the amplitude increased after considering fluctuating wind. The main frequency
spread out over a wider range under the influence of fluctuating wind, which is close to structure’ s natural frequencies.
Reduction exists between first and second rows along wind direction. Therefore, division of wind load regions and
consideration of anti- vibration based on the fluctuating wind results are necessary when aligning the PV arrays and
designing the structure of PV panels.

Keywords: CFD; photovoltaic array; wind load time-history; fluctuating wind; net force coefficient; spectrum

transformation



