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Abstract 

Excessive temperature and heat energy reduces the energy output of the solar PV system to a significant 

level. The solar panel efficiency is inversely proportional to the temperature. The photovoltaic models are 

generally tested at the temperature of twenty five degree centigrade .Further by depending on the installation 

location, heat can reduce the efficiency by a margin (10-25).When temperature of solar panel increases, and 

output current gets increased exponentially. At the same time the voltage output gets reduced linearly. As a 

result, rise in heat severely affects the output power of the solar panel and there are several ways to control 

the phenomena. This paper discusses an implementation of digital temperature control for managing the 

temperature of the solar panel to achieve better efficiency and power. ‘ 
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1. Introduction 
 

Like other semiconductor devices, solar photo voltaic cells are quite sensitive to the temperature. Increase in 

the temperature decreases the band gap of a semi conductor and the vital parameters of semi conducting 

material are affected. The reduction in the band gap of the semi conductor with increase in temperature 

alleviates the energy of electrons in the material. Therefore less energy is needed to break the bond of the 

semi conductor. In case of solar cell, the increase in temperature affects the open circuit voltage of the solar 

panel. The Solar panel’s tolerance to heat can be found out from the manufacturer data sheet. It is advisable 

to consider Mono or Polycrystalline modules, as they possess the highest efficiency and have highest 

temperature coefficient maxP .A thin film or CdTe module can be considered for the small project. But the 

higher concentration of PV is preferable for the hot climate and larger set up. 

 

                                         Temperature control is necessary in any situation which demands a stable given 

temperature. The control of the temperature depends on the set point or reference temperature given by the 

user. The temperature of this cell has to be kept stable at some given reference in the control system. The 

temperature control system, here, is a closed loop system receiving the signal from the sensors as feedback 

that will help in maintaining the temperature at the desired value. A temperature sensor is used to detect the 

temperature of the solar cell. The input value for the temperature is given from a keypad and will be shown 

on a display panel. The Arduino Uno R3 is used in this project as the main controller which is based on the 

ATMega328P micro controller. This possesses several advantages over traditional micro controller 8051.It 

consists of the hardware platform set up already and it allows programming and serial communication over 
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