
23 

© 2021 Copyright held by the author(s). Published by AIJR Publisher in “Abstracts of National Conference on Research and 
Developments in Material Processing, Modelling and Characterization 2020” August 26-27, 2020, organized by Department of 
Metallurgical and Materials Engineering in Association with Department of Production and Industrial Engineering, National Institute 
of Technology Jamshedpur, Jharkhand, India. ISBN: 978-81-947843-2-6; DOI: 10.21467/abstracts.108 

PAPER ID:21 

 

Mathematical Modelling Based Solar PV Module and its Simulation in 

comparison with data sheet of JAPG-72-320/4BB Solar Module 

Sriparna Das, Akshit Samadhiya and Dr. Kumari Namrata 

Department of Electrical Engineering, NIT Jamshedpur, Jharkhand, India-831014 

A B S T R A CT  

The generation of power has become an important parameter for running the industries efficiently. 

Nowadays, the focus has been given by every country to use and to produce more energy from renewable 

energy sources like solar, wind, biomass, tidal and various other means. This leads to the design and 

modelling of this system for using in various aspects. In this paper, the representation of the solar PV model 

is done mathematically. As the prime focus is on power extraction, so the parameters that are dependent 

on its production are varied and a model of solar PV cell is created, running at maximum efficiency. 

Basically, single diode representation is used to formulate the parameters. The model is created in MATLAB 

and its characteristics plot are designed which is exactly like an ideal PV cell. For testing the performance 

of the model, a test-case is taken, that is a practical solar PV module named JAPG-72-320/4BB. The 

specification prescribed in its data sheet is taken as an input in the mathematical model PV design and the 

parameters such as power generated, S.C current and O.C voltage are determined. There is less deviation 

of maximum 12.10% is seen which gives a clear performance of the designed model. Further, to correlate 

with an ideal solar PV cell, the parameters like temperature and irradiance are varied one at a time, and the 

current and the power are measured, and plotted, which are exactly similar to an ideal PV module. A brief 

introduction of the model along with the percentage of power production in India, followed by the 

methodology, mathematical design, and finally the results and simulation are explained to show a clear 

comparison between the existing PV module and the model designed. 
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