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Research on Wind Tunnel Test of Near—Ground Tracking Photovoltaic
Arrays with Large Aspect Ratio

HE Jia"*",LIAO Jiaoyu'?,ZHANG Xiaoxiong'*, HU Meifei'?,

ZHANG Ruiyang'?, CHEN Zhengqing'**

[ 1. Key Laboratory for Wind and Bridge Engineering of Hunan Province (Hunan University ), Changsha 410082, China;
2. College of Civil Engineering, Hunan University, Changsha 410082, China ]

Abstract: To clarify the influence of near—ground wind fields on tracking photovoltaic (PV) structures, wind
tunnel tests and Computational Fluid Dynamics (CFD) simulations are conducted in this paper for the analyses of
shielding effects and shape factors under different tilt angles, wind direction angle, and height of PV arrays.
Building upon this analysis, the paper investigates the impact of shielding effects of multi-row PV arrays on the
values of shape coefficient under different wind direction angles. Results show that the surface wind pressure of a
single—row PV component follows a trapezoidal distribution. For multi—-row PV arrays, as the tilt angle increases, the
shielding effects increase significantly. The shape coefficients tend to be stable when the number of upstream PV
arrays becomes large. The height of their heights has a certain impact on the shape coefficient of both individual PV
components and arrays.
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Fig.1 Experimental model and parameter definition (unit:mm)
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Fig.2 Pressure measurement model of tracking PV arrays
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a=0°, B=30", H=0.4 m
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Fig.10 2D wind tunnel simulation of PV arrays
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and CFD for PV arrays
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