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Abstract — The world is facing problem of energy sources 

we don’t have enough energy sources to comprehend even 

the basic need of the present and future is going to be worse 

as most of our conventional energy sources will be gone in 

nearly 10-15 years in future. So scientists today are trying 

their best to use non-conventional energy sources for our 

daily use of energy. In this context we can say India is lucky 

as it has a vast supply of non-conventional energy source 

and that is sun. In India sun shines for nearly 300 days a 

year. Being an agriculture country India is blessed with 

sunlight. 90% of solar energy is being wasted and just 

converted in to heat energy. 

India has a great substitute of conventional energy sources 

in the form of solar energy. Vehicles can run on using solar 

energy by placing solar cells on the roof we can get enough 

energy to run basic house hold products of the house which 

can save a lot of money on day to day need and even a lot of 

conventional resources can be save. 

I. APPLICATIONS OF SOLAR ENERGY 

A. Solar Roads 

Other designers have integrated solar power with sustainable 

transportation in even more innovative ways. The 

Sustainable Highway concept project tries to solve the same 

issues of decreasing greenhouse gases and improving air 

quality by changing the roads rather than the cars that drive 

on them. The Sustainable Highway concept is a lightweight, 

laminated glass canopy above the roadway that filters dust 

particles from the roadway before releasing air into the 

atmosphere. The canopy is also equipped with solar panels 

that produce clean energy and decrease carbon monoxide 

emissions. 
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There are also solar-powered transportation projects that re-

envision the road as a giant energy grid rather than a 

transportation artery. Solar Roadways is a US-based startup 

that recently won $750,000 from the federal government to 

design parking lots made out of solar panels. Founder Scott 

Brusaw’s first prototypes were based on the realization that 

many conventional solar projects had difficulty transporting 

power to the places that could use it. Roads, which go to 

most houses, stores, and public buildings, provided an 

excellent grid for moving solar power. Unfortunately, the 

conventional asphalt road also generates a heat island that 

exacerbates global warming. Brusaw re-imagined the road 

as a solar grid that collected heat and dispersed it to homes 

as energy instead of into the atmosphere as excess heat. The 

solar panels he developed to do this are insulated between 

glass sheets and are thick enough for cars to drive on. With 

LED lights built into the solar panel, Brusaw’s model is 

designed  to use excess solar power to generate traffic 

warnings and pedestrian crosswalks in LED lights on the 

street itself.  

II. HOW SILICON MAKES A SOLAR CELL 

Silicon has some special chemical properties, especially in 

its crystalline form. An atom of silicon has 14 electrons, 

arranged in three different shells. The first two shells -- 

which hold two and eight electrons respectively -- are 

completely full. The outer shell, however, is only half full 

with just four electrons. A silicon atom will always look for 

ways to fill up its last shell, and to do this, it will share 

electrons with four nearby atoms. It's like each atom holds 

hands with its neighbors, except that in this case, each atom 

has four hands joined to four neighbors. That's what forms 

the crystalline structure, and that structure turns out to be 

important to this type of PV cell. 

The only problem is that pure crystalline silicon is a poor 

conductor of electricity because none of its electrons are free 

to move about, unlike the electrons in more optimum 

conductors like copper. To address this issue, the silicon in a 

solar cell has impurities -- other atoms purposefully mixed 

in with the silicon atoms -- which changes the way things 

work a bit. We usually think of impurities as something 

undesirable, but in this case, our cell wouldn't work without 

them. Consider silicon with an atom of phosphorous here 

and there, maybe one for every million silicon atoms. 

Phosphorous has five electrons in its outer shell, not four. It 

still bonds with its silicon neighbor atoms, but in a sense, the 

phosphorous has one electron that doesn't have anyone to 

hold hands with. It doesn't form part of a bond, but there is a 

positive proton in the phosphorous nucleus holding it in 

place. 
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When energy is added to pure silicon, in the form of heat for 

example, it can cause a few electrons to break free of their 

bonds and leave their atoms. A hole is left behind in each 

case. These electrons, called free carriers, then wander 

randomly around the crystalline lattice looking for another 

hole to fall into and carrying an electrical current. However, 

there are so few of them in pure silicon, that they aren't very 

useful. 

But our impure silicon with phosphorous atoms mixed in is 

a different story. It takes a lot less energy to knock loose one 

of our "extra" phosphorous electrons because they aren't tied 

up in a bond with any neighboring atoms. As a result, most 

of these electrons do break free, and we have a lot more free 

carriers than we would have in pure silicon. The process of 

adding impurities on purpose is called doping, and when 

doped with phosphorous, the resulting silicon is called N-

type ("n" for negative) because of the prevalence of free 

electrons. N-type doped silicon is a much better conductor 

than pure silicon. 

The other part of a typical solar cell is doped with the 

element boron, which has only three electrons in its outer 

shell instead of four, to become P-type silicon. Instead of 

having free electrons, P-type ("p" for positive) has free 

openings and carries the opposite (positive) charge. 

Solar Cars 

Solar energy is being considered for a number of 

applications. One of the areas in which solar energy is going 

to make major impact in future is the automobiles. In the 

next five years or so we may see the solar cars running 

entirely on solar energy, a form of renewable energy 

sources. 

Modern hybrid cars rely on a combination of battery and 

gasoline to run, and electric cars need to be charged 

regularly. Some manufacturers have begun converting these 

cars to solar power and designing new prototypes, like the 

Aurora Solaris 2050 Concept Car, that run completely on 

solar power. Developers argue that car-dependent areas can 

reduce their air pollution, noise pollution, and greenhouse 

gas emissions by supporting solar-powered vehicles like the 

Aurora Solaris.  

 
Fig. 2 

While the Aurora Solaris will not be on the road quite yet, 

some manufacturers like Toyota, the maker of the Prius, 

have enhanced their environmentally efficient vehicles 

offerings by creating conversion packs that allow drivers to 

use solar power instead of gas to fuel their cars. The Prius 

solar panels became an option on the third generation Prius 

in 2010.  Taking this a step further, Solar Electric Vehicles’ 

solar-powered rooftops enhance the standard Prius solar 

roofs and are estimated to increase the car’s efficiency by 

29%.  

A. Solar Parking Lots  

 
Fig. 3 

A large amount of solar energy can be harvested by placing 

solar panels on the parking lots and can charge cars with 

more efficiency. 

B. Solar Houses 

Several research groups have been involved and are 

producing needed, quality information about low-heat-

rejection engines. To date, a comprehensive review has not 

been presented, like the work included here that identifies 

and discusses the various programs and results, or even the 

breadth of the different topics being undertaken. 

By inserting solar panels on house roof we can reduce the 

usage of traditional supplies of electricity and hence save the 

limited resource of conventional fuel supplies. We can also 

save a lot of money on daily house hold needs. 

 
Fig. 4 


