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Study on wind load characteristics of high-bracket photovoltaic

arrays with roof ancillary components

LI Junlong', SHAO Linyuan®, XU Haiwei*, YU Jinrui’
(1. PowerChina Huadong Engineering Co. , Ltd. , Hangzhou 311122, China;
2. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058 , China)

Abstract: In order to study the wind load characteristics of a typical real roof with interference from
accessory structures, a wind tunnel pressure test was carried out to explore the effect of the roof accessory
structure interference on the unfavorable wind pressure distribution of the photovoltaic power plant. The
influence of parapet height on the wind pressure value of the high bracket PV array mounted on the roof
was analyzed and compared with the current specification. The results show that the negative wind suction
in the windward area near the eaves of the roof-mounted high-bracket PV array will increase significantly
compared to that of a low-height array of photovoltaic panels on an ideal flat roof. The aerodynamic
interference from the roof accessory structures will lead to a large positive wind pressures in local areas of
the PV array. The increase in the height of the parapet has a significant optimization effect on the wind

suction of the PV array near the eaves. The most unfavorable suction of the PV array occurs in the two
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corner areas of the PV array near the eaves, while the most unfavorable positive wind pressure occurs in

the array location on the north side of the roof near the equipment room. Designing using the current codes

based on ground station wind load values may underestimate the unfavorable wind suction of rooftop high-

bracket PV power plants.
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Fig.1 Roof photovoltaic array layout(unit: m )
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Fig.2 Wind speed profile of Category B atmospheric

boundary layer simulated by wind tunnel
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Fig.3 Turbulence profile of Category B atmospheric

boundary layer simulated by wind tunnel
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Fig.6 Schematic diagram of photovoltaic panel test area

division and wind direction angles
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Fig.7 Shape coefficient of each measuring point under typical wind direction angles(2=1.55 m)
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Fig.8 Shape coefficient of each measuring point under typical wind direction angles
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