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Flow Characteristics and Wind Loads on the Solar Panel and
Floating System of Floating Solar Generato
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Abstract A floating photovoltaic generation system is a new concept that combines existing photovoltaic
generation technology with floating technology. This is installed in the water not on conventional land
and a building. The system is designed as a unit module type that can be connected to other modules
according to the power generation capacity, thereby forming a large-scale power generation facility. As
a renewable energy source, it is composed of a floating structure, mooring device, photovoltaic power
generation facility, and underwater cable. Because this system is installed outdoors, the effect of the
wind load on the structure is very large. In this study, the wind loads most affected on the floating
photovoltaic generation structure were obtained by computational fluid dynamic analysis. The flow
characteristics and wind loads were analyzed for a range of wind orientations and angles of inclination.
The analysis showed the position and magnitude of the maximum wind load to the wind direction and
the flow characteristics around the solar panel and floating system. The wind load increased with

increasing angle of inclination of the panel to the ground.
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Fig. 1. Schematic of solar photovoltaic panel and
floating system
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(b) Floating structure

Fig. 2. Structure of solar photovoltaic panel and

floating system of 5x5 floating solar
generator
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Fig. 3. 5x5 floating solar generator module flow
analysis area
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Fig. 4. Inlet and exit boundary
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Fig. 5. Mesh structure of floating solar generator
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Fig. 6. Grid dependency test on different mesh number
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Fig. 8. 5x5 Velocity distribution in upper area of 5x5
module of floating solar photovoltaic generator
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Fig. 9. Velocity vector around the photovoltaic panel
and floating system
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(d) 180°

Fig. 10. Drag force(Newton) acting on the panels for
various wind orientation
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Table 1. Average, maximum and standard deviation
of drags acting on solar panels

Mean Maximum
Spec. (Newton) (Newton) STD
0 270.8 581.6 203.5
40 2143 404.1 120.2
3%3 6 102.1 16 48.1
module 0 02. 5.8 8.
120 70.2 96.85 18.3
180 154.1 381.2 168.9
0 2215 836.4 284.2
40 188.2 483.7 146.1
>%5 60 94.7 254.9 780
module
120 55.8 118.1 26.1
180 146.8 419.6 139.5
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Table 2. Average, maximum and standard deviation
of drags acting on solar panels

22° 5X5 module wind load

Wind 0 60 120 180
orientation
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