
PHOTOVOLTAIC ROAD PANELS

In order to enhance the comprehensive utilization

efficiency of solar energy and improve the service

life of photovoltaic cells, Xiang et al. [56] combined

the road flow tube heat collection technology into

the solar pavement, and proposed a novel

photovoltaic-thermal road (PVTR) system. The

system can reduce the temperature of photovoltaic 

Highways and solar panels, electricity, and various

weather conditions ??? it seems like an unlikely

combination. But the technology is simple: it

involves using panels embedded in the road

surface. Each solar panel consists of three layers:

Durable glass surface.

Wattway is a road pavement that uses traditional

solar cells, protected in a patented frame, that

allows the road surface to generate clean energy

under heavy vehicles. ALONG THE RAY Wattway

debuted with a pilot site in France in 2015, and

through a partnership with Hannah Solar and

Georgia DOT, The Ray is the first pilot in the U.S.

(C) 2025 Solar Energy Resources 1 / 9 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAIC ROAD PANELS

The efficiency of panels for solar roads depends on

the material they are made of. Silicon panels are the

most efficient and expensive. Polycrystalline panels

are less efficient but also less expensive.

Amorphous or thin-film panels are even less

efficient but the most economical. Organic or

polymer panels are the least efficient but the

lightest.

For example, photovoltaic panels laid on the road

can collect light energy (Hu et al., 2021).

Thermoelectric power generation devices (Jiang et

al., 2017) or pipelines (Guldentops et al., 2016;

Zhou et al., 2015; Xiang et al., 2018) embedded in

the pavement structure can collect abundant

thermal energy inside the asphalt pavement.

Top layer: The top layer is typically tempered glass.

It allows the solar panels to be safely driven/walked

on. Capping: This is the uppermost layer used to

offer extra protection to the solar cells and the

connections. The most commonly used capping is

transparent concrete. In order to provide the traction

that conventional roads offer, the layer must be

rough enough.
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Introduction to the Concept of Solar Roads and their

Unique Features. Solar Panels: Photovoltaic panels

that are firmly affixed to the surface of the road

serve as the brains of solar-powered smart

highways. These panels, which are frequently

constructed of tough, tempered glass, are meant to

bear the weight of automobiles while also absorbing

Table 2: The differences between solar road

canopies and solar panels on roadways Solar

Panels on the Side of Highways. Another solar road

power generation technology is installing solar

canopies on the side of roads or highways. It can be

one or both sides of the road, depending on the

targeted PV solar energy production.

Along a road in China, a solar panel was stolen,

leading to the project's cancellation. In Missouri, the

solar panel company and the government failed to

reach an agreement on a planned project. Even so,

green energy plans are constantly being formulated

in these areas, trying to offset climate change and

our reliance on fossil fuels.
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Covering the world's highways with solar panel

roofs could dramatically reduce carbon dioxide

emissions and road accidents, according to new

research. The ambitious estimate, which calculated

the costs and benefits of installing solar roofs over

highways globally, could reduce the world's carbon

emissions by approximately 28% by curtailing the

need for fossil fuels.

Solar pavement can convert sunlight shining on the

pavement surface into clean electricity through

photovoltaic panels, thereby transforming the

energy structure of road transportation. In order to

balance the light transmittance and anti-skid

resistance of the solar pavement surface, this study

proposed a concentrated photovoltaic panel (CPP 

The goal is to produce a 12-foot by 12-foot panel for

$10,000 that is capable of producing 7,600

watt-hours of electricity daily; it would take roughly

six panels to match the electricity demand 
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Solar Roadways Incorporated is an American

company based in Sandpoint, Idaho, aiming to

develop solar-powered road panels to form a smart

highway.Their proof-of-concept technology is a

hexagonal road panel that has a glass driving

surface with underlying solar cells, electronics, and

sensors to act as a part of solar array with

programmable capability.

For nearly as long as solar panels have been

gracing rooftops and barren land, creative people

have been searching out additional surfaces that

can be tiled with energy-generating photovoltaic

(PV) panels. The idea has been pretty

straightforward: if solar panels generate energy

simply by facing the sun, then humans could

collectively reduce our reliance ???

In these cases, the road space consumption

becomes a resource for the installation of

photovoltaic panels [30] to be embedded into the

infrastructure (e.g., noise barriers [31], solar arches

[32] and canopies [22]) other cases, however, the

photovoltaic panels become an integral part of the

road structure, generating electricity and supporting

traffic loads [33, 34].
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In the ever-evolving landscape of sustainable

technologies, one innovation stands out as a

beacon of promise ??? solar roadways. This

transformative concept involves embedding solar

panels directly into road surfaces, turning traditional

thoroughfares into power-generating assets. As we

embark on a journey to understand the intricacies of

solar roadways, this ???

Solar roadways are employed to generate electricity

by using solar photovoltaic cells thus contributing to

sustainable development. This type of roadway was

first built in France in 2016. Components of Solar

Roadways 1. Glass Layer. It is the upper part of the

road on which low-weight vehicles and bicycles can

travel.

Pavement photovoltaic (PV) is an innovative

energy-harvesting technology that seamlessly

integrates into road surfaces, merging established

PV power generation methods with conventional

roadway infrastructure. This fusion optimally utilizes

the extensive spatial assets inherent in road

networks. This paper offers an exhaustive

examination of the literature ???

(C) 2025 Solar Energy Resources 6 / 9 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAIC ROAD PANELS

Does the energy generated form a solar road make

up for this cost, not when you compare it to building

a road and installing rooftop PV separately. Reason

2: Performance Roads are not orientated 

Solar Panel Integration. Solar road panels are

integrated directly into the road surface. These

panels are designed to withstand vehicles'' weight,

resist wear and tear, and maintain high energy

conversion efficiency. They can be made from

durable materials such as tempered glass or

specialized solar cells embedded in an asphalt or

glass surface.

This renewable energy pilot scheme has inspired

''Rolling Solar'', a European project that aims to

create more energy from roads in a cost-effective

and efficient way using photovoltaics. EU Funding
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In these cases, the road space consumption

becomes a resource for the installation of

photovoltaic panels [30] to be embedded into the

infrastructure (e.g., noise barriers [31], solar arches

[32] and canopies [22]). In other cases, however,

the photovoltaic panels

The Solar Road Panel. The heart of Solar

Roadways is the Solar Road Panel. Hexagon in

shape, this solar panel contains an onboard

microprocessor which controls heating elements (to

help prevent snow/ice accumulation), LEDs (to

illuminate road lines, create verbiage, graphics,

etc.), and communicates with other panels and

vehicles wirelessly.

The objective of this review paper is to provide an

overview of the current state-of-the-art in solar road

deployment, including the availability of

anti-reflection and anti-soiling coating materials for

photovoltaic (PV) technology. Solar roads are built

using embedded PV panels that convert sunlight

into electricity, which can be stored for later use.
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A typical residential solar panel with 60 cells

combined might produce anywhere from 220 to over

400 watts of power. Depending on factors like

temperature, hours of sunlight, and electricity use,

property owners will need a varying number of solar

panels to produce enough energy. Installing a

photovoltaic system will likely include several 
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