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Abstract— There are two major ways to convert the solar radiation into electricity: photo voltaic cells and concentrated solar 

power. Photovoltaic cells convert the solar power directly into electricity. We may already be familiar with photo voltaic cells if 

we have ever used a solar calculator. Photo Voltaic cells in calculator are a good idea to get rid of batteries but these can’t be used 

for higher power needs to be owing to their higher cost. Typically, the power efficiency of photo voltaic cell prevents their wide 

usage but they do find application in areas like satellites, which need continuous power without batteries, and small devices 

(calculators and watches).  

In this paper, I will explain the technology to compute the number of solar cells needed according to the required power. 

__________________________________________________*****_________________________________________________ 

I. INTRODUCTION  

A solar cell (also called a photovoltaic cell) is an 

electrical device that converts the energy 

of light directly into electricity by the photovoltaic 

effect. It is a form of photoelectric cell (in that its 

electrical characteristics—e.g. voltage, current or 

resistance vary when light is incident on it) which is 

exposed to light that can generate and support an 

electric current without being attached to any external 

voltage source, but do require an external load for 

power consumption. 

The term "photovoltaic" comes from 

the Greek meaning "light", and from "volt", the unit of 

electro-motive force, and the volt, which in turn comes 

from the last name of the Italian physicist Alessandro 

Volta, and inventor of the battery (electrochemical 

cell). The term "photo-voltaic" has been in use in 

English since 1849. 

There are two major ways to convert the solar 

radiation into electricity: photo voltaic cells and 

concentrated solar power. Photovoltaic cells convert 

the solar power directly into electricity. We may 

already be familiar with photo voltaic cells if we have 

ever used a solar calculator. Photo Voltaic cells in 

calculator are a good idea to get rid of batteries but 

these cannot be used for higher power needs to be 

owing to their higher cost. Typically, the power 

efficiency of photo voltaic cell prevents their wide 

usage but they do find application in areas like 

satellites, which need continuous power without 

batteries, and small devices (calculators and 

watches).Concentrated solar power (CSP) systems 

concentrate the sunbeams to produce heat and then 

convert the heat energy into electricity by conventional 

ways. There are several designs for concentrating the 

sun beams but the method is the same in all design 

.There is a reflector which concentrates the beams in a 

heat collector, also called absorber .A fluid (molten 

salt, for example ) flowing in the receiver stores the 

heat. The hot fluid flows to the heat engine and the 

heat energy is converted into electricity.  

II. TYPES OF CSP SYSTEM DESIGNS 

A. Parabolic trough design 

 In parabolic design, there are parabolic mirrors 

collecting the heat on a receiver that is placed on the 

mirror’s focus. The energy production is an explained 

above: The hot fluid flows through pipes and 

transferred to the heat engine. This is the most 

practiced method of solar such power plants and there 

are several such power plants fully Operational. 

Parabolic trough power plants have an efficiency of 20 

percent, but less area usage and cheap design are their 

key advantages over other systems. 

 
B. Power Tower Design  

 

 The power tower design is similar to the parabolic 

design but it uses a large number of flat, mobile mirrors 

that focus the beams on a single receiver (tower).All 

the energy focused on the single point creates higher 

temperature, thus creating electricity with higher 

efficiency and lower energy cost predictions are 

creating more investments for power tower. 
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C. Dish Design  

     Dish design uses the same principle as the satellite 

receivers. The dish collects and focuses the energy at a 

receiver facing the dish. There are several advantages 

of dish design: These provide the highest solar to 

electric efficiency 31.25 percent among all CSP 

technologies. In addition, each unit has its own 

standalone structure, which makes it fit for smaller 

applications .However dish design is costlier than other 

system because of its compiler design. In addition, it is 

requiring more maintenance. Nevertheless, high 
efficiency is promising a future for dish design also.  

 

D. Fresnel Reflector Design  

Fresnel reflector is a new concept similar to 

parabolic trough design. It uses a set of flat mirrors, 

which have a common receiver (unlike parabolic 

design where each mirror has its own receiver).The 

advantages of Fresnel reflectors are the use of flat 

mirrors, fewer number of receivers and lower energy 

station areas decreasing the cost dramatically. Although 

the efficiency of Fresnel reflectors is lower than the 

parabolic trough design, low cost per energy unit can 

make Fresnel reflectors quite popular in the future. 

Currently, these are in developing stage. 

III. POWER CONSUMPTION OF HOME APPLIANCES 

Before Calculating solar power system needs of our 

house, we need to calculate the electricity consumption 

of our house. Power consumption of various home 

appliances are shown on Table 1. These equipment 
work on 230 V, 50 Hz input voltage. 

 

Table 1: Power Consumption by Home Appliances 

Electrical Appliances Power (Watts) 

Bulb 58.5 W 

Tube light 39.6 W 

Television (Portable) 59.9 W 

Refrigerator 1000 W initially 

117 W while running 

Fan (Ceiling) 87.9 W 

Computer with LCD 

Screen & small speakers 
(personal computers) 

79.9W with speakers. 

76.9W without speakers, 

varies from 80W to 100W 

Table 2: Supply to LCD Computer with 12 V, 120 Ah 
Battery, Solar Inverter with UPS 

 

Time Output 

Voltage 

(Vo) 

Output 

Current 

(Io) 

Battery 

Voltage 

Initially 230V 15A 12.5V 

1 minute 230 V 17A 12.5 V 

2 minute Low 

Voltage 

Low 

Current 

10 V 

 

Let us assume we want power backup for electrical 

load of one tube light, one fan, one TV, one computer 

and single bulb. These all appliances works together 

that will consume power of 325.8 W power. If we will 

take a 400W power solar inverter, it will give a power 

backup of up to 320 W, considering all the core and 

copper losses. If we do not use a computer, the power 

consumptions reduce to only 245.9 watts. 

 

IV. HOW MANY SOLAR PANELS WE NEED FOR OUR 

HOME 

 

To calculate solar power needs at our home, 
proceed as follows: 

A. How much power do we use per day? 

 

To calculate this, get last one-year monthly power 

bill and calculate our average kilowatt-hour (kWh) 

usage per month. Now take our average monthly usage 

and divide it by 30 to work out our average daily power 

consumptions. As we get our electricity bills in units, 
we have to convert units into watts. 

Suppose consumption of a house is 168 units per 

month. Therefore, power usage is 168/30=5.6 units per 

day. In watt calculation ,As 1kWh = 0, the power 

consumption in watt would be 5.6 kWh 

 

B. Calculate the total wattage of solar power 

needed. 

Before we can work out number of solar panels we 

may need, we may need to find out how many usable 

hours of sunlight at our region each day. A simple way 
to find out to have a look at an isolation map. 

 

Suppose in my city Bikaner 8 hrs of Sunlight falls 

each day and our electricity consumption is 5.6 kWh 

per day. Now we take the average daily kWh 

calculation and divide that by the number of daily 

usable sunlight hours then multiply it by 1.25(to take 

into account of the wasted energy which from wiring, 
charge controllers, batteries and charge controllers). 

Continuing from our example, our solar panel watt 

needs equal: 5.6kWh needed / 8hrs of 

sunlight*1.25=0.875 kW or 875 watts per day. 

If we want to use a 100 W solar panel, we will need 

875/100=8.75 that mean 9 pieces of 100W 
monocrystalline Solar panels needed. 

This indicates that our home solar power system 

must have the capacity to produce a minimum of 875-

watt power. The backup of system is based on battery 
capacity.      
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V. CONCLUSION 

My conclusion is that the solar energy is very useful 

in a time when we are concerned about green house gas 

emission, from other energy sources. Therefore, I think 

that solar energy is always going to be the most reliable 

resource because it is always available for use. Solar 

cell is very useful, so using this technology we can 

easily compute our desire number of solar cells 

according to the power requirement. 
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