
PHOTOVOLTAIC ROAD

Photovoltaic pavement is a form of pavement that

generates electricity by collecting solar power with

photovoltaics. Parking lots, footpaths, driveways,

streets and highways are all candidate locations

where this material can be used. This paper

highlights the working and benefits of solar panel

roadway. Content may be subject to copyright.

Photovoltaic (PV) power generation has become an

important clean energy generation source. In the

context of transportation development and its very

large energy demand, scholars have begun to use

PV power generation technology on roads and their

surrounding road spaces. Current research on PV

power generation in road spaces has ???

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 
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PV devices can be used to power anything from

small electronics such as calculators and road signs

up to homes and large commercial businesses. How

does PV technology work?  Building-integrated

photovoltaics serve as both the outer layer of a

structure and generate electricity for on-site use or

export to the grid. BIPV systems can provide 

China-based researchers have developed a model

for photovoltaic pavement, achieving a potential

electrical output of 0.68 kWh/m2 and an efficiency of

14.71%. Through simulations across 255 Chinese

cities, they have determined that electricity potential

ranges from 0.70 kWh/W to 1.83 kWh/W.

Photovoltaic (PV) facilities are sustainable and

promising approaches for energy harvesting, but

their applications usually require adequate spaces.

Road structures account for a considerable

proportion of urban and suburban areas and may be

feasible for incorporation with photovoltaic facilities,

and thereby have attracted research interests. One

solution for such ???
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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 ???

If the PV road space project is fully operational in

2021, it could be profitable by 2026, and the net

profit (NP) could reach $705 million in 2030. The

application of photovoltaic power 

Road pavements absorb abundant solar radiation,

and photovoltaic panels can turn it into energy,

becoming an energy harvesting solution [58,59]. It is

composed of three main layers, among which the

solar cell is the core electric element.
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Most roads in the U.S. are made from asphalt. A

solar roadway is any road with solar panel

technology attached to its surface, thus producing

electricity while supporting the cars and trucks that

drive on it. While an exciting and innovative way to

generate solar power, solar roadways are far from a

realistic, cost-effective energy production method.

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.

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. [24] Critics point

to the very large energy requirements of such a

system (much greater than the energy collected by

the roadway in ideal conditions). [25] [26]
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A cluster of solar photovoltaic cells that gathers

energy; A top layer of high-strength, hexagonal

tempered, and textured glass with traction for

vehicles.  The road could generate up to 1GWh

yearly, powering around 800 homes. The Chinese

government intended to use generated power for

billboards, CCTV cameras, and street lights. 

For example, PV panels have been installed on top

of road tunnels [12], combined with charging

stations [13], and installed on road noise barriers

[[14], [15]]. Furthermore, if a site has significant

solar energy potential, highway slopes are also

regarded as great places for installing PV systems

[16].

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.

Prototypes of solar roads ???
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It regards the modified photovoltaic modules as one

part of the road structure, equipped with the

inherent function of electricity generation and

vehicular traffic support. The core advantage of this

technology is the non-extra land occupation. It is

foreseeable that the development of PV pavement

will bring huge benefits in the economic field 

Road structures account for a considerable

proportion of urban and suburban areas and may be

feasible for incorporation with photovoltaic facilities,

and thereby have attracted research interests.

In other hands, there is a need to discover potential

light-transmitting layer for the future photovoltaic

road. The purpose of this research is to assess the

feasibility of waste tempered glass (WTG) as the

aggregates in light-transmitting concrete.

Light-transmitting concrete (LTC) specimens were

prepared by penetration method with different 
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Photovoltaic road surfacing Wattway is a patented

French innovation, the fruit of five years of research

by Colas and INES, France's national institute for

solar energy. It is the world's first photovoltaic road

surfacing solution that generates electricity from

clean and renewable solar energy, while providing a

safe surface for all 

OverviewHistoryCriticismList of awards and

honorsSee alsoExternal links

In these cases, the road space consumption

becomes a resource for the installation of

photovoltaic panels [] to be embedded into the

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

and canopies []) other cases, however, the

photovoltaic panels become an integral part of the

road structure, generating electricity and supporting

traffic loads [33,34].

(C) 2025 Solar Energy Resources 7 / 9 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAIC ROAD

The results show that overall energy efficiency of

the photovoltaic-thermal road system is 3.95 times

that of the photovoltaic road system. In addition, this

study analyzed the effects of some 

The results showed that the levelized COE of the

off-grid PV LED road lighting systems vary between

0.229 and 0.362 $/kWh for M4, and 0.254???0.359

$/kWh for M5 road lighting class, depending on 

The Belt and Road Initiative (BRI) highlights energy

infrastructure construction to catalyze economic

development, with fossil fuels predominating

ongoing projects.  An integrative spatial model was

developed to evaluate the technical potential of

solar photovoltaic power. The influence of impacting

factors was quantified systematically on 
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Solar roadways, also known as solar roads are solar

PV cells integrated into road systems. They''re a

type of infrastructure-integrated PV system, now a

common solar technology trend. Roads cover

around 0.5% of the earth's surface. Solar roadways

are expected to tap into this free land to produce

clean, renewable energy.

U.S. roads paved with glass panels encasing

photovoltaics and LEDs would double as a national

power grid  A truck tire supporting a

36,300-kilogram load repeatedly traverses an

18-meter stretch 
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