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ABSTRACT 

The focus of this paper is to study solar energy utilization and specifically how to use the solar energy for low scale household 
purposes with optimum output. The energy yields from photovoltaic panels for rooftop applications. Consideration is given as 
to how this energy is generated and where losses most commonly occur. The various statistical data and graphical studies of the 
outputs of solar panels and the batteries were taken into consideration. This are analyzed for an optimized household operation 
on the beginning scale. The solar cells find its application in a wide scale .Various toys, calculators and watches do use solar 
power for their operation. Remote lighting system is also another wide scale application of solar cells. In various remote areas 
it is also used for water pumping and water treatment. Solar cells find its wide scale applications in solar cars and in large 
ships. Being a silicon based device, it is easily available for its base products. Photo-Voltaic cell consists of a p-layer and an n-
layer. It is the primary constituent of a photovoltaic cell. When sunlight falls on the p-n layers of the photo-voltaic cell, the 
photons contained in the sunrays strike the p-n layer and an electric current flows due the generation of electron-hole pairs. 
This just explains the basic working of a photo-voltaic cell at a glance. Being self-sufficient in its operation the study of solar 
radiations, being observed in this approach, shows that the solar radiations was low during the initial period of a day. 
Gradually the radiations reached to the peak and became gradually low afterwards. The battery charging current depended 
solely on the panel voltage and battery terminal voltage. Photo-Voltaic cell cuts the leading edge of the today’s energy focus in 
an environ-mental friendly way should summarize the content of the paper. 
Keywords: Photo-Voltaic cell, Rooftop, Battery, Graphical, Solar Panels, Environ-mental friendly.  
 
1.  INTRODUCTION  
In thisanalysis the performance and efficiency of a 48 W Peak and 21 V nominal voltage solar panel is being studied in 
remote area of Odisha State of India located at 19.08°N 83.82°E. The paper is aimed to figure out the possible 
outcomes to set up a wide scale solar plant to feed the energy requirements of a nearby 5000 population. The area of 
observation is being chosen as the college itself. Being situated in the southernmost part of Odisha, a state of India the 
area gets the ample intensity of sun-light in a bright day. Despite of the consumption of electrical power it also rely on 
the use of the diesel powered generators to meet its energy demands. So, headed towards an eco-friendly and ultimate 
energy source, the attention have been largely diverted to the use of solar energy.The project aims at setting up of an 
economically viable and efficient oriented study of the outcomes of the solar panels. Presently, a combination of four 
solar panels have been used (12*4=48W) capacity. A case study in each of a duration of 15 minutes is being taken for a 
whole day and also for few weeks of a month has been observed. 
 
The outcomes have been represented in various tabular and graphical forms. An overall idea can be estimated with 
these data and graphs which will lead to the establishment of a solar plant for the whole area.The outcomes are also 
judged taking into account the losses and efficiencies of the various solar cells. Different circuitries are implemented to 
collect the solar energy in the best possible way. All the circuits are coordinated properly to reach to the desired output. 
Finally, the results are analyzed and reported.The purpose of solar panels and solar energy collection is for the output of 
power, measured in Watts (P=V x I, V=voltage, I=current).  
 
However, in order to study how factors affect this output, it is crucial to understand how this performance is evaluated. 
The solar panel stores the energy of sun, due to its photo-voltaic action. The energy stored in the panel should be 
available in its most usable form. The charger circuit here is being used to charge the battery. The battery output is 
finally given to an inverter. Inverter circuit converts into an alternating output. 
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2. DESIGN 
2.1 Construction 
Block diagram of a simple solar inverter is shown in fig 2.1 (a) which consists of major parts such as solar 
panels,connector circuit, charger circuit, battery bank, inverter circuit, loads.Fig 2.1(b) shows real image of the circuit 
which depicts the pictorial representation of the Inverter circuit that we have prepared at the laboratory. It clearly shows 
the various modules & components that are been used for the fabrication or making of the circuit. In an overall view it 
gives the working assembly of the ‘Inverter Circuit Assembly’. 
 

 
Fig 2.1(a)block diagram of a solar inverter 

 

 
 

Fig 2.1(b)image of solar inverter circuit 
2.2 Solar Array 
Four solar panels of BANBURY (Make) having 12 watt rating each are put into operation shown in fig 2.2(b). The 
panels are arranged in a parallel connection. The whole panel arrangement is placed on a stand having one feet height 
from the ground. It gives a firm support to the panels as well as provide them a better exposure to the solar 
radiations.The connector circuit consists of an arrangement of diodes which prevents the reverse flow of currents 
among the panels and allows unidirectional flow towards charger circuit. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2.2(a)solar array/panel connection 
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Fig 2.2(b) image of solar array 
 
2.3 Working of Solar Inverter 
The battery stores the solar energy and provides a storage media for the energy to be utilized. The battery being used 
here is of a rating of 12 V and 7 Ah. The battery involves charging and discharging. The inverter circuit inverts the 
output of the battery to the ac usable form. It is made up of power MOSFETs and relays.The MOSFETs being used are 
IR840 and 12 V relays are being used. A 230/12 Volt, 2 Amp rating transformer is used.The charger circuit provides a 
pathway to store the energy from the solar panel to the battery. This basically is a media to supply solar energy into a dc 
usable form.  The load being used here is a lamp load of 25-60 watt which, in turn, gives a simple implication of the 
usable load for household purposes.  

3. ANALYSIS 
In this chapter the output voltage of solar panel is taken in every 15 minutes of a particular day and the curve is drawn 
between open circuit voltages versus time in hours. The curves are analysed commercial packaged software MATLAB 
and given from fig 3.0 (a) to fig 3.0(d). Here the panel is analysed for different output power during different time of 
day (from 10 am to 4.30 pm).Then it is studied for charging and discharging analysis of battery bank by giving a lamp 
load which is shown in fig 3.0(e).         

Table 1:Panel Terminal Voltage during different time of a week 
 

Date 
Time 

07.03.15 
(Mon) 

08.03.15 
(Tues) 

09.03.15 
(Wed) 

10.03.15 
(Thu) 

11.03.15 
(Fri) 

12.03.15 
(Sat) 

13.03.15 
(Sun) 

11.30 19.70 V 19.92 V 19.90 V 19.68 V 19.12 V 19.54 V 18.41 V 

11.45 19.30 V 19.50 V 19.72 V 19.80 V 19.50 V 19.72 V 18.30 V 
12.00 19.32 V 19.61 V 19.77 V 19.32 V 19.91 V 19.76 V 19.02 V 
12.15 19.23 V 19.50 V 19.56 V 19.23 V 19.50 V 19.66 V 19.23 V 
12.30 19.22 V 19.48 V 19.53 V 19.25 V 19.48 V 19.53 V 19.12 V 
12.45 19.43 V 19.64 V 19.78 V 19.43 V 19.64 V 19.78 V 19.43 V 
13.00 19.35 V 19.50 V 19.89 V 19.35 V 19.50 V 19.89 V 19.33 V 
13.15 19.35 V 19.49 V 19.89 V 19.35 V 19.49 V 19.89 V 19.35 V 
13.30 19.35 V 19.54 V 19.93 V 19.35 V 19.54 V 19.83 V 19.35 V 
13.45 19.42 V 19.53 V 19.87 V 19.42 V 19.53 V 19.87 V 19.42 V 
14.00 19.26 V 19.39 V 19.43 V 19.28 V 19.39 V  19.43 V 19.26 V 
14.15 18.67 V 18.67 V 19.60 V 18.67 V 18.67 V 19.60 V 18.67 V 
14.30 19.11 V 19.11 V 20.20 V 19.11 V 19.11 V 20.20 V 19.11 V 
14.45 20.00 V 20.20 V 20.20 V 20.10 V 20.20 V 19.54 V 20.00 V 
15.00 19.25 V 19.24 V 19.49 V 19.25 V 19.24 V 19.59 V 19.25 V 
15.15 18.92 V 18.95 V 19.92 V 18.92 V 18.95 V 19.92 V 18.92 V 
15.30 19.71 V 19.92 V 19.36 V 19.71 V 19.92 V 19.36 V 18.81 V 
15.45 19.43 V 19.28 V 19.09 V 19.80 V 19.82 V 19.06 V 18.53 V 
16.00 18.79 V 18.72 V 19.16 V 18.79 V 18.74 V 19.36 V 18.79 V 
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Fig 3.0 (a) panel terminal voltage versus time curve for 07.03.15 

 
 

Fig 3.0 (b) panel terminal voltage versus time curve for 08.03.15 
 

 
 

Fig 3.0 (c) panel terminal voltage versus time curve for 09.03.15 
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Fig 3.0 (d) panel terminal voltage versus time curve for 10.03.15 

 
Fig 3.0 (e) curves of battery terminal voltage, battery charging current and panel voltage versus voltage/ampere 

 
4.CONCLUSION 
In this study the low power solar inverter is analysed for different times of seven days according to solar radiationsin 
remote area of Odisha State of India located at 19.08°N 83.82°E.This location has an average elevation of 83 meters 
(272 ft). It is located in the lap of the Eastern Ghat and on the banks of river Bansadhara. It has a mixed climate of 
mountains & Coastal Plain. Its outer region is completely covered by forests and Hills.A study of solar radiations, being 
observed in this approach, shows that the solar radiations was low during the initial period of a day. Gradually the 
radiations reached to the peak and became gradually low afterwards. The battery having a high voltage supplied the 
load at the initial stage and after that its supply got low. The battery which least supplied to the load initially took hold 
of the load in later stage. The battery charging current depended solely on the panel voltage and battery terminal 
voltage. The connected low power load also has glow to optimum extent. It is clearly observed that this part of the 
India is getting enough solar radiations for domestic solar rooftops to illuminate own homes during night time.  
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