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Abstract

Light intensity and operating temperature are the key factors that affect the efficiency of photo-
voltaic panels. At present, the society generally uses the sprinkler cooling and tracking the sun to
improve the efficiency of photovoltaic power generation, but the sprinkler cooling method will
inevitably lead to a serious waste of water resources, at the same time, the traditional pressure
differential light tracking method is vulnerable to cloud shadows and other interference and can
not accurately track the sun. Based on the above two problems, this paper proposes a photovoltaic
power generation and water cycle heat storage system based on Beidou positioning optimization.
In order to track solar rays efficiently, a tracking scheme based on the optimization of the Beidou
System is proposed in this paper. The system uses the Beidou high-precision positioning module
to obtain the longitude and latitude and Universal Time Coordinated (UTC) of the location of the
device, calculates the sun altitude Angle and azimuth Angle through astronomical algorithms, de-
termines the sun position, and uses the two-axis two-dimensional head to control the motion of
the photovoltaic panel, to achieve the vertical irradiation of solar rays on photovoltaic panels at
every time. In order to effectively solve the cooling problem, this paper presents a method of
closed circulation waterway combined with phase change material cooling, which uses single-chip
microcomputer as the main control system to realize the feedback adjustment of the working
temperature of photovoltaic panels, which can effectively save water resources and efficiently
control the working temperature of photovoltaic panels. At the same time, the system stores pho-
tovoltaic panel heat in phase change material paraffin wax, which can be reused for hot water
supply to daily residents, reducing carbon emissions. The design has been verified that the per-
formance indexes of the integrated system fully meet the practical requirements, and the opera-
tion is stable and reliable.
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Figure 1. Sun tracking scheme
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Figure 2. (a) Schematic diagram of the sun’s azimuth; (b) Schematic diagram of the sun’s altitude angle
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Figure 3. Mechanical control principle
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Figure 4. Schematic diagram of circulating waterway
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Figure 5. Structure diagram of the cooling
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Figure 6. Circular waterway structure
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Figure 7. (a) Without water cooling system; (b) With water cooling system
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Figure 8. Output power of photovoltaic panels in different environment
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Table 1. Meteorological situation of Xuzhou City in 2022
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1 2.3 88.8
2 36 157.8
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5 22.1 279.2
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7 28.3 148.2
8 29.2 201.9
9 23.1 207.8
10 15.8 191.3
11 11.9 115.1
12 1.2 179.8
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