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ABSTRACT 

 

 

This project presents the development of a handheld pyranometer which is integrated 

with temperature sensor modules using the application of Microcontroller 

PIC16F877A. The pyranometer employs a reference solar cell which is calibrated to 

measure the solar irradiance. Besides the pyranometer, two temperature sensor 

modules were introduced to measure ambient temperature and photovoltaic module 

temperature respectively. All measurements from the pyranometer and temperature 

modules were controlled by a Microprocessor PIC16F877A which provides 

programming strategy through basic C language. The algorithm was designed based 

on the calibrated solar cell and the temperature sensor modules and the measured 

values were displayed on an LCD display. The results show that the integrated 

pyranometer device has relatively similar measured values when compared to a 

commercial integrated pyranometer.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 BACKGROUND OF STUDY 

 

Nowadays, there is a global need for a renewable energy sources which can provide a 

green energy that is safe to the environment and will last forever. One of the 

renewable energy is solar energy and now has been used in our daily life [1]. This 

solar energy can be obtained directly from the sunlight that reaching the earth. Solar 

energy usually being associated with photovoltaic (PV) system modules due to the 

large amount of sunlight received during the year. In order to use the solar energy 

power, photovoltaic (PV) systems were used to obtain the power from the solar 

energy.  

Photovoltaic (PV) system modules generally use solar panels to convert sunlight into 

electricity and an inverter to convert the direct current (DC) to alternating current 

(AC) so that it can use to supply energy to consumer [2]. The performance of 

photovoltaic (PV) systems is affected by several conditions such as solar irradiance, 

ambient temperature and module temperature [3, 4]. 




