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Abstract. This paper adopts Sharepower solar floating photovoltaic power station unit. The structure is 
simulated and analysed, the strength of a single solar structure support is analysed, the photovoltaic array 
structure is analysed, and the rectangular and square structures with different wind directions are analysed. 

1. Introduction 

Water photovoltaic is a novel photovoltaic layout. In this 
paper, the vibration photovoltaic panel support is 
numerically simulated, and various working conditions 
are selected for stress value and isoline analysis to analyze 
the strength of the support [1-4]. The supporting structure 
of floating photovoltaic power station needs to be portable. 
Firstly, the stress of the supporting structure is analyzed 
by numerical simulation. The of the support under 
different conditions is calculated and analyzed, and the 
distribution law of the maximum stress point is obtained 
The rationality of the support structure is verified by 
combining the 3D calculation results of CFD under 
typical working conditions 

2. Analysis modelling  

The overall wind load and flow load are numerically 
studied. The numerical investigation of CFD calculation 
verifies the feasibility of using the simplified floating 
body model. The calculated results are in good agreement 
with the wind tunnel test results; Through real-scale 
modeling and 3D simple calculation of the square array, 
the overall wind load at different wind directions is 
obtained. The law of change under; Through the analysis 
of the load distribution law under the north wind condition 
of the maximum load wind direction, a 2.5D calculation 
strategy is proposed, and the numerical test is obtained. 
The number of cells is 995767, as shown in Figure 1:  

 

Figure 1. Model schematic 

3. Calculate the result 

As shown in Figure 2 to Figure 5, the stress nephogram 
and maximum stress distribution position of all supports 
on the right and left are shown. Under this working 
condition, the whole support is in a tensile state. 

 
The overall stress nephogram of the left support is shown 
in Figure 2: 

MATEC Web of Conferences 358, 01020 (2022)
MSMS 2022

https://doi.org/10.1051/matecconf/202235801020

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 



 

 

Figure 2. Overall stress nephogram of left support 
 

From the stress nephogram, it can be seen that the stiffness 
of position 1 is small, and the stress at the arc is the largest, 
which is 27.777mpa, as shown in Figure 3: however, it 
can still meet the system stress requirements and has good 
stability. 

 

Figure 3. Local stress nephogram of left support 

 

Figure 4. Cloud diagram of overall stress of right support 

 

 

Figure 5. Cloud diagram of local overall stress of right support 
 

According to the calculation, the maximum stress of the 
left support and the right support are 27.777mpa and 
53.4mpa respectively, which is far lower than the yield 
limit of aluminum alloy material 200MPa, so it meets the 
strength design requirements and has a very high safety 
factor. 

3.1 Operating conditions 1- North-South wind 
analysis results 

In order to find the maximum stress distribution position 
of the left and right supports, this simulation is carried out. 
Under the test conditions, the support is in traction state. 
After calculation, the maximum stresses of the left 
support and the right support are 7.577mpa and 8.494mpa 
respectively, See Figure 6-7 for details. 

Max = 53.4MPa 
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Figure 6. Left Bracket Local Stress Cloud Map 
 

 

Figure 7. Left Bracket Local Stress Cloud Map 

3.2 Operating conditions 2- North-South leeward 
analysis results 

According to the calculation, the maximum stress of the 
left support and the right support are 27.777mpa and 
53.4mpa respectively, which is far lower than the yield 
limit of aluminum alloy material 200MPa, so it meets the 
strength design requirements and has a very high safety 
factor, as shown in Figure 8-9. 

 

Figure 8. Left Bracket Local Stress Cloud Map 
 

 

Figure 9. Right Bracket Local Stress Cloud Map 

3.3 Operating conditions 3-East-West wind 
analysis results 

In order to find the maximum stress distribution position 
of the left and right supports, this simulation is carried out. 
Under the test conditions, the support is in traction state. 
After calculation, the maximum stresses of the left 
support and the right support are 20.53mpa and 18.65mpa 
respectively, See Figure 10-11 for details. 
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Figure 10. Left Bracket Local Stress Cloud Map 
 

 

Figure 11. Right Bracket Local Stress Cloud Map 

3.4 Operating conditions 4-East-West leeward 
analysis results 

 
According to the calculation, the maximum stress of the 
left support and the right support are 62.38mpa and 
87.64mpa respectively, which is far lower than the yield 
limit of aluminum alloy material 200MPa, so it meets the 
strength design requirements and has a very high safety 
factor, as shown in Figure 12-13. 

 

Figure 12. Left Bracket Local Stress Cloud Map 

 

Figure 13. Right Bracket Local Stress Cloud Map 
 

4. Conclusion 

Floating photovoltaic power station has the characteristics 
of many modules and large scale, and there is no mature 
method to evaluate its flow load Firstly, the stress of 
supporting structure is analyzed by numerical simulation. 
The of the support under different conditions is calculated 
and analyzed, and the distribution law of the maximum 
stress point is obtained Combined with the 3D calculation 
results of CFD under typical working conditions, the 
rationality of the support structure is verified All designs 
are far lower than the yield strength of aluminum alloy 
and meet the design requirements. In the next step, the 
structure can be optimized to obtain the material saving 
scheme.  
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