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Fig.l1 Schematic diagram of flexible photovoltaic mounting structure
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Table 1 Comparison of rigid and flexible photovoltaic mounting systems
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Fig.2 Location of study area and experimental layout diagram
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Fig.3 Wind rose diagram for the observation period at the power station's interior and exterior
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Fig.4 Flexible mounting system photovoltaic power plant in action
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Fig.5 Comparison of wind speeds at 2 m height between

the control group and the photovoltaic power station
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Fig.6 Variations in wind speed profiles across monitoring points
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Fig.9 Dynamic sand transport at different positions of flexible-supported photovoltaic arrays as a function of height
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Table 3 Characteristic parameters of aeolian sand flow at different positions in the flexible photovoltaic mounts array
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Fig.10 Spatial variations in vertical distribution of cumulative sand transport rate
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Impact of flexible-support photovoltaic arrays on
wind-sand movement in desert regions

Yang Yangiu", Liu Jing’, Meng Zhongju'®, Meng Ruibing", Cai Jiale", Gao Yue"
(1.a.College of Desert Control Science and Engineering / b. State Key Laboratory of Water Engineering Ecology and Envi-
ronment in Arid Area, Inner Mongolia Agricultural University, Hohhot 010018, China; 2. Institute of Water Resources
for Pastoral Areas, Ministry of Water Resources, Hohhot 010020, China)

Abstract: With the vigorous promotion of the “new energy + desertification control” model, photovoltaic (PV)
desertification control has been widely applied owing to its strong windbreak and sand-fixation effects and its ca-
pacity to improve soil conditions. At present, research on PV-based desertification control has mainly focused on
traditional rigid mounting systems, for which ecological effects and aeolian sand regulation mechanisms have
been relatively well established, whereas the aeolian sand transport characteristics associated with flexible
mounting systems remain unclear. In this study, a flexible-mount PV power plant located in an area of intense ae-
olian activity was selected as the research object. Monitoring points were arranged at typical positions of the PV
array, including the upwind side, the interior, and the downwind side. Wind speed variations and sand transport
were measured using HOBO compact meteorological stations and stepwise sand traps. The results indicate that
the flexible-mount PV array markedly weakens near-surface airflow. Wind speeds at all positions within the array
were generally lower than those at the control site, with reductions ranging from 22% to 49%, and the degree of
wind speed attenuation increased progressively from the upwind side toward the interior of the array. The installa-
tion of the array increased surface roughness and modified the vertical structure of the wind speed profile. Within
the array, windbreak efficiency gradually decreased with height from 10 cm to 300 cm, but exhibited a distinct
increase in the 300-400 cm layer. The aeolian sand flow regime within the PV array underwent a clear transition.
Wind erosion dominated at the control site (1 = 2.128), the upwind side of the array (1 = 1.901), and the array
interior (4 = 1.648), whereas the aeolian sand flow structure at the downwind side of the array showed deposi-
tional characteristics (A = 0.873). The sand transport rate at the downwind side of the array was lower than that at
other positions. Therefore, the deployment of flexible-mount PV arrays can modify airflow field distributions
and effectively reduce the rate of wind erosion processes.

Key words: solar energy; flexible photovoltaic support; airflow field; wind-sand flow structure; Kubuqi Desert



