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Abstract 

In solar panel, the solar cells are covered with protective glass 
to protect them from the environment and such glasses are an 
integral part of solar cells. However any glass material has a 
property to reflect light if Angle of incidence is other than 90 
degree. Reflection causes reflection losses, which in-directly 
affects the efficiency of the solar panel. Recently some anti-
reflective layers are used to reduce this loss. But such layers are 
highly costly. The maximum achievement of efficiency using 
this method is around 40%. Here we propose an innovative idea 
is to avoid the use of such costly layers and completely 
eliminating the loss due to reflection that make the panels more 
commercial and attractive. 
. 
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1. Introduction 

Solar energy is the most easily available source of 
renewable energy. Solar energy is converted to electrical 
energy & used as a power station. Solar power plants use 
Solar Panels to capture this highly resourceful energy. 
Solar Panels contain solar cells which has an ability called 
Photovoltaic Effect. With this effect these solar cells 
convert the light energy into voltage energy. In solar 
panel, the solar cells are covered with glass to protect 
them from the environment and glass is an integral part of 
solar cells. However any glass material has a property to 
reflect light if Angle of incidence is other than 90 degree. 
Reflection causes reflection losses, which in-directly 
affects the efficiency of the solar panel. 
 

Recently some anti-reflective layers are used to reduce 
this loss. But such layers are highly costly. The maximum 
achievement of efficiency using this method is around 
40%. Here we propose an innovative idea is to avoid the 
use of such costly layers and completely eliminating the 
loss due to reflection that make the panels more 
commercial and attractive. The highest efficiency is 
achieved only when the Sun’s orientation is merely 
perpendicular to the panel. During this time, the angle of 
incidence is 900. But the Solar panels used nowadays are 
fixed and do not achieve the perfect figures of full 
efficiency. 

2. Working  

There are basically three laws of reflection. The first 
law states that when a ray of light passes obliquely from a 
medium of lesser to one of greater optical density, it is 
bent toward the normal. Conversely, a ray of light passing 
obliquely from a denser to a less dense medium is bent 
away from the normal. The second law states that the 
refracted ray lies in the same plane as the incident ray and 
the normal. The third law states that  the angle of 
incidence θ i and the angle of refraction θr are related as 
follows:  

 

where                                                                            
 
            v1 = velocity of light in Medium 1 
            v2 = velocity of light in Medium 2 
            n1 = index of refraction of Medium 1 
 
            n2 = index of refraction of Medium 2 
                                                                                     
The constant 
 

              
 
is called the coefficient of refraction of Medium 2 with 
respect to Medium 1. When Medium 1 is a vacuum, it is 
simply called the (absolute) index of refraction of Medium 
2. 
 
The index of refraction for air is essentially the same as 
that for a vacuum since the speed of light in air is 
essentially the same as in a vacuum. 
 
Law 3 is known as Snell’s Law.  
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The losses due to protective glass in a solar panel are 
basically refraction loss and reflection loss. Portion 
of the transmission loss that is due 
to refraction resulting from nonuniformity of the medium 
is known as refraction loss. Similarly losses due to 
reflection is known as reflection loss. Recently anti 
reflective layers are used in solar panel to reduce these 
lows. However they are costly. 
 There is one alternative solution. If the solar 
panel is faces the Sun always, angle of incidence is zero. 
In this case angle of refraction is also zero. Hence there is 
no refraction loss and reflection loss. Then how to achieve 
this situation? 
There are plenty of opto-electronics sensors are available 
in market. Place these sensors in equally spaced intervals 
on a semi circle rubber ring. The orientation of the ring 
must be in the East – West direction so that one of the 
sensor output is higher than others. In early morning the 
output of eastern sensor output is higher than others. At 
the sunset, the western sensor output is higher than others. 
Similarly, at noon, the sensor which placed on the middle 
of the ring produces more output than others. In this way, 
by tracing the outputs of the sensor we can track the 
position of the Sun.  
 With the help of a comparison network and a 
stepper motor interface circuit we can send signals from 
the sensors to a stepper motor. The internal circuitary in 
the comprison network is aange in a way special way. It 
has same number of inputs and output. Each of the sensor 
output is connected to any one of the comparison network. 
No input terminal of the comparison network is connected 
to more than one sensor. Only one out pin of the 
comparison network is always high, indicates which 

sensor output is the highest one. Actually that depends on 
the position of the Sun. The stepper motor is mechanically 
connected to the solar panel.   
 

4. Conclusions 

This paper highlights some problems of the conventional 
solar panel like reflection, refraction loss, cost etc. It also 
explains how to solve these problems effectively. 
However this method is recommended to solar panel 
arrays and not to a single solar panel, since these systems 
required some energy to work.    
 
References 
[1]  Anil K Maini, LASERs and Optoelectronics, UK: Wiley, 

2013. 
[2] Syed Arsalan, " Sun Tracking System with Microcontroller 
8051", IJSER, Vol. 4, No. 6, 2013, pp. 2998-3001. 
[3] Kianoosh  Azizi, Ali Ghaffai, “Design and Manufacturing of 
a High-Precision Sun Tracking System Based on Image 
Processing”,International Journal of Photo Energy, 
Volume 2013 (2013), Article ID 754549, 7 pages 
[4] S Alagu Vaitianathan, B Kumaragurubaran " Reduction of 
reflection losses in solar panel by using an anti reflective coating 
", in International Conference on Energy Efficient Technologies 
for Automobiles, 2015, Vol. 6, pp. 187-189. 
 
 
Author Mr. jibish Mathew is working as an assistant professor in the 
department of electronics in Prajyoti Niketan College, Kerala, India. He 
has more than 12 years experience in teaching. He is now working 
towards PhD. 
 
 
 
 

256 
 

http://www.ijiset.com/

