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Abstract 

This article investigates how temperature affects the efficiency of solar panels. 

While solar panels are expected to generate more energy, their efficiency is sensitive 

to temperature, with increasing temperatures leading to decreased efficiency. Studies 

show that reducing the sensitivity of solar panels to temperature can improve their 

overall efficiency. 
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Introduction 

Solar energy is one of the most important alternative energy sources today. The 

ability to directly generate electricity using solar panels has led to their widespread use. 

However, the efficiency of solar panels is influenced by many factors, including 

temperature. An increase in temperature can negatively affect the efficiency of the 

panels, leading to a reduction in energy production. 

 

The Effect of Temperature on Solar Panels 

Solar panels consist of photovoltaic cells that convert sunlight into electricity. 

As temperature increases, the energy bandgap of the semiconductors in the cells 

decreases, which reduces photovoltaic efficiency. For example, solar panels are 

typically rated at 25°C, but as the temperature rises, efficiency decreases. Each degree 

increase in temperature can reduce the efficiency of solar panels by approximately 

0.3% to 0.5%. 
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Reaction of Polycrystalline and Monocrystalline Panels to Temperature 

The impact of temperature can vary depending on the type of solar panels. While 

monocrystalline panels generally have higher efficiency, they are more sensitive to 

temperature. Polycrystalline panels, on the other hand, are less expensive and less 

sensitive to temperature changes. Therefore, in regions where temperature fluctuations 

are common, the use of polycrystalline panels might be more advantageous. 

Ways to Improve Energy Efficiency 

The efficiency of solar panels can be improved by reducing their sensitivity to 

temperature. This can be achieved by equipping solar panels with cooling systems or 

using new materials and technologies. Additionally, maintaining solar panels under 

optimal temperature conditions and regularly servicing them can help preserve 

efficiency. 

Conclusion 

The impact of temperature on solar panel efficiency is significant and can 

negatively affect energy production. To mitigate the effects of temperature, it is 

important to apply new technologies and methods, and to operate the panels under 

optimal conditions. This will enable more effective use of solar energy in the future. 
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