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Abstract— Energy generation using solar photovoltaic 

requires large area. As cost of the land is growing day by day, 

there is a strong requirement to use the available land as 

efficiently as possible. Here, we explored the potential of 

energy generation using the land above national road 

highways by constructing a roof structure. This space can 

contribute to the energy generation without extra cost for the 

land. It also results in energy efficiency, for example, 

improved vehicle movement and minimum energy for air 

conditioning of vehicles. Additionally, it also helps in 

minimum road repairs and longer vehicle tire life due to the 

effect of sun shade. Thus, the expenditure for wear and tear 

for road repairs is reduced. 
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I. INTRODUCTION 

As the world focuses on renewable energy, scientists are 

looking more and more to a source of power than has kept 

mankind warm and alive for as long as we've been around: 

our sun. These days, we can find solar panels -- also known 

as photovoltaic cells -- just about everywhere. They're on the 

roofs of our homes, bringing down the cost of electricity. 

A. Why Solar 

Solar power generation has emerged as one of the most 

rapidly growing renewable sources of electricity solar power 

generation has other advantages over other form of electricity 

generation. 

B. Environmental Advantages 

Solar power production generates electricity with a limited 

impact on the environment as compared to other forms of 

electricity. 

C. Modularity & Scalability 

As a size and generating capacity of a solar system are a 

function of number of solar modules installed, application of 

a solar technology are readily scalable and versatile 

1) Photovoltaic Pavement 

Photovoltaic pavement is a form of pavement that generates 

electricity by collecting solar power with photovoltaic. 

Parking lots, foot paths, driveways, streets and highways are 

all candidate locations where this material could be used. 

2) Solar Road Panels 

The main purpose of solar roadways is to replace asphalt 

roads with Solar Panels which generate energy through the 

sun that can be used by local houses or businesses that are 

connected to the system from either the house’s driveway or 

the businesses parking lot. The panels will also increase the 

number of charging stations for electric cars if that station is 

connected to the solar roadway. Each panel is roughly 12’ by 

12’ of interlocking panels that have their own LED lights that 

will be used as the road lines, and can also be used to spell 

out words like “Reduce Speed” or “Traffic Ahead” to help the 

flow of traffic. 

3) Smart Pavement 

The panels will heat the road and keep snow and ice from 

accumulating. They will also feature LED diodes that will 

increase the visibility of road lines. The LEDs would also 

double in helping prevent paint from inhibiting solar power 

generation. 

4) Wireless Vehicle Charging 

The Online Electric Vehicle being developed by KAIST (the 

Korea Advanced Institute of Science and Technology) has 

electrical circuits built into the road which will power suitably 

adapted vehicles via contactless electromagnetic induction. A 

pilot system powering electric buses is under development. 

5) Electromechanical Batteries 

Roadway-powered electric vehicle system is the patent held 

by Howard R. Ross. It has several components. The first of 

which is an all-electric vehicle that would be fit with 

electromechanical batteries that accept a charge from the 

road. The road is the second component and would have 

strategically placed charging coils as to only charge the car 

when needed. These cars and roads would not require gas or 

solar power 

6) Frost Protection & Melting Snow, Ice 

Snowmelt systems using electricity or hot water to heat roads 

and pavements have been installed in various locations. 

 Solar Roadways has proposed including a snowmelt 

system with their photovoltaic road panels since the panels 

already have electrical power connections for harvesting 

photovoltaic power. Skeptics point to the cost 

 
Fig. 1: 1Solar Highway 

II. WORKING PRINCIPLE 

A solar roadway is a series of structurally engineered solar 

panels that are drive on. The idea is to replace current 

petroleum based asphalt roads , parking lots and driveways 

with solar road panel that collect energy to be used by homes 

and businesses , and ultimately to be able to store excess 

energy in or alongside the solar roadways. Thus renewable 

energy replaces the need for the current fossil fuels used for 

https://science.howstuffworks.com/electricity.htm
https://en.wikipedia.org/wiki/Snowmelt_system
https://en.wikipedia.org/wiki/Solar_Roadways
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the generation of electricity, which cut greenhouse gasses and 

helps in sustainable development. Parking lots, driveways 

and eventually highways are all target for the panel. If the 

entire United States interstate highway system were surfaced 

with solar roadway panels, it would produce more than three 

times the amount of electricity currently used nationwide. 

There are 3 layers that make up the solar panels 

 
Fig. 1.2: Layers of Solar Panel 

1) The Road Surface Layer 

The Road Layer is the High Strength layer that has the 

photovoltaic cells which attracts the sun’s rays, it has traction 

so vehicles don’t slide off the road, and it’s waterproof to 

protect the layers below. 

2) The Electronic Layer 

The Electronic Layers contain a mini microprocessor board 

that helps control the heating element of the panels, this 

technology can help melt the snow that lands on the panels so 

that hazardous road conditions will no longer be an issue in 

the more northern regions. This layer can sense how much 

weight is on the panels and can control the heating element to 

melt the snow. 

3) The Base Plate Layer 

The Base Plate Layer is the layer that collects the energy from 

the sun and distributes the power to the homes or businesses 

that are connected to the solar roadways. This will also be 

used to transfer the energy to cars as they drive over the strip 

to recharge the battery. 

III. ANALYSIS & DISCUSSION ADVANTAGES 

A. Renewability & Life Span 

The main advantage of solar roadways concept is that is 

utilize a renewable source of energy to produce electricity. It 

has the potential to reduce dependence on conventional 

source such as coal, petroleum and fossil fuels. 

B. Military & Rescue Assistance 

In the event of environmental disaster or military emergency, 

solar roadways should provide power when it is needed more. 

As solar power is renewable, it obviously required no external 

to an artificial power source. 

C. Roadways Already in Place 

Another advantage of solar roadways is that they do not 

require the development of unused and potentially 

environmentally sensitive lands. This is very controversial 

issue with large photovoltaic installation in the south western 

us and other places. 

D. Lighting up of Roads 

By adding LEDs beneath the transparent panels, road can be 

lightened up for safe night travel and aesthetic look. 

E. Initial Cost 

The average cost of asphalt roads in 2006 was roughly $16 

per square foot. The cost does not include maintenance or 

snow ice removal. The average lane width is 12 feet, so a 4 

lane highway would be 12 *4*5280 is equal to 253400 square 

feet. Multiply this by $16 per square foot and your one mile 

stretch of asphalt highway will cost $4, 055, 040, 00 and will 

last an average of last seven year. 

IV. CHALLENGES 

A. Maintained Cost 

They are more because road surface accumulate rubber, salt, 

soil and other substances that block sunlight and must be 

removed. The durability of the panels may also be less, 

further increasing maintenance cost. 

B. Sessanal Efficiency 

In India the solar road will work efficiently in summer, while 

it will give comparatively less efficiency in other seasons due 

to lack of solar radiation. Where as in the countries where 

summer last for more than half of year this technique can be 

efficiently used. 

C. Needs a Town Planning 

If these roads are to be used town planning plays a vital role 

as these roads needs an accurate orientation of buildings, 

roads, sanitary lines, parking lots, playground etc. 

V. SOME APPLICATIONS 

A. Illuminated Roads 

Accidents drastically reduced unlike the dark roads we drive 

on by night today, the Solar Roadways will have LEDs which 

will "paint" the lanes, and can be instantly customized as 

needed. Many people face the problem during the night 

driving as they face the trouble seeing the road lines at night, 

particularly when the oncoming headlights are blinding them 

or when it's raining. By implementation of these illuminated 

roads, the country can overcome from this problem & also 

accidents at night time will get reduced henceforth the night-

time driving will be safer for all. 

B. Electric Vehicles 

Since the Solar Roadway creates and carries clean renewable 

electricity, EVs can be recharged at any conveniently located 

rest stop, or at any business places that incorporates Solar 

Roadways Panels in their parking lots for. Owners can plug-

in their cars in and recharge while they're eating or shopping. 

Engineers are even investigating ways to use mutual 

induction to charge EVs while they are driving down the 

Solar Roadway. By the way using electric cars would 

eliminate most of the other half of the cause of global 

warming and could virtually wean the world off oil entirely. 

C. Smart Gird 

The Solar Roadways replaces all current centralized power 

stations including coal and nuclear-powered electricity 
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generation plants. With the Solar Roadway, the road becomes 

the power grid, eliminating the need for unsightly utility poles 

and relay stations. Power is generated everywhere - every 

road, parking lot and driveway. No more power outages, 

roaming or otherwise. The Solar Roadways generates 

"secure" energy; it can't be deliberately shut down. Not by 

terrorists, not by power companies, it simply can't be shut 

down. 

VI. CONCLUSION 

Solar Roadways has taken the first step to creating the 

world’s largest solar panel: It use tempered glass and 

photovoltaic cells to create intelligent, energy-harvesting 

pavement, complete with built-in heating elements for 

melting ice and LEDs for signage. The technology is still in 

its infancy, but with funding from the Federal Highway 

Administration and an Indigo campaign, the company 

finished a prototype parking lot in India last year. Solar 

Roadway has released the first pictures of their new Solar 

Roadways prototype parking lot. Initial installation is 

complete, with some additions still to come (i.e., covers for 

mounting holes, mastic between panels, software for LED 

patterns).The parking lot is fully functional with solar cells, 

LED's, heating elements, and the textured glass surface. The 

prototype results show the significance of solar power roads 

uniquely. However installation cost is very high. This new 

technology is capable of replacing the costly fossil fuel 

system and can give us clean energy without any climate 

changes. 
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