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Abstract

With the rapid development of photovoltaic power generation, the phenomenon of “abandoned light”
caused by its intermittency and volatility has become increasingly prominent. In order to improve
the consumption efficiency of photovoltaic power, this study explores the relationship between the
characteristics of photovoltaic power generation and the load resistance through experiments, an-
alyzes the impacts of different resistances on the photovoltaic voltage, current, and power, and clar-
ifies the resistance characteristics corresponding to the maximum power point. The results show that
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the photovoltaic voltage increases with the increase of the resistance, the current shows a three-stage
change law with the resistance, and the power has a critical value and shifts towards the high-resistance
direction as the solar irradiance weakens. This study provides an experimental basis for dynamically
adjusting the resistance to optimize the efficiency of the photovoltaic system.
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Figure 1. Experimental schematic diagram
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Table 1. S-190 C monocrystalline silicon solar photovoltaic panel specifications
F 1. S-190 C B RFEXPHREARIRS ik

Z5 51 ZH
Hk S-190 C
e D)= 190 W

DOI: 10.12677/mo0s.2025.1410631 385 5 1 A


https://doi.org/10.12677/mos.2025.1410631

(AR

s
8k
e R 365V
HE LR 521 A
Tris 455V
o s L 570 A
TR AR 1.2 m?

Figure 2. Physical diagram of the photovoltaic panel connections
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Figure 3. Outdoor solar irradiance
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Figure 4. Voltage variation over time
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Figure 5. Variation of power generation over time
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Figure 6. Voltage variation with resistance
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Figure 7. Variation of current with resistance
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Figure 8. Power variation with resistance
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Table 3. Power generation efficiency of different resistors at different times
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