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INTRODUCTION

A flexible alternative to solar panels that can be worn to harness 

energy.

Compatible for small devices and capable of charging appliances 

with considerable backup energy.

Unlike traditional silicon based solar cells that are rigid and prone to 

breakdown, solar fabrics have embedded photovoltaic cells that 

react to light and generate energy.



HOW DO THEY WORK

Solar fabrics have already been implemented in 

small scale clothing among researchers from 

the UK, Netherlands, US and Germany.

When light strikes the solar fabric, the doped 

components inside the solar unit are excited 

and cause electrons to flow.

Diode junctions and doping play a role in the 

optimal efficiency that can be achieved with 

solar fabrics and cells.

These electrons move about to the outlets to 

deliver energy.



COMPONENTS AND 
CONSTRAINTS

One of the biggest challenges with a wider adoption of the 

technology is the cost to benefit ratio associated with using fabrics.

Solar PV components are expensive to create and require extensive 

amounts of sunlight to make them financially feasible.

A bigger challenge comes with storing energy and harnessing it in 

places that do no have clear sunlight. 

Actual solar efficiency is much lower than expected values due to 

conversion issues. Adding trackers to fabrics is equally challenging.

The materials used in fabrics pose risks for the environment once 

disposed, as the diode components lose their potentials with 

extended use, requiring more fabrics



THE PRESENT AND FUTURE

Current solar fabrics exist in the market that are 3mmx1.5mm 

in size.

A prototype for an ultra-thin photovoltaic device was unveiled by 

the University Of Tokyo in 2017 that is machine washable.

Research done from the University of Nottingham showed that 

the fabrics can support both a smartphone and a Fitbit device, 

outputting 2.5 to 10 volts and up to 80 milliwatts in power.

The future of solar fabrics is vested in miniaturizing the 

technology and discovering new materials(like ethylene vinyl 

acetate) that can offer better energy conversion capabilities



THE FUTURE- CLOTHING AND 
EFFICIENCY

The future of solar fabrics also rests on the development of better 

clothing materials that can be deformed and restored easily.

The discovery of new types of alloys and materials will also play a 

role in shifting panels away from rigid structures to more flexible 

fabrics. This will also allow the materials to be oriented in the 

best of directions for maximal solar utility.

Expanding onto fabrics that can be used in other industries like 

building covers, parking lot covers, solar shares, beach umbrellas 

is another direction that is likely to take off as more research is 

conducted.

Improving the sustainability of designs is also important to help 

account for the detrimental effects of fabric disposal in large 

numbers.



THE GOAL – SOLAR SHADES 
FOR CARS

Cars are not used in their entirety in some countries where natural agents 
likes snow and rain can disrupt the flow of traffic.

Car owners cover vehicles with protective clothing. Rather than using 
conventional fabrics, solar fabrics can be applied instead to harness energy 
and power homes.

Such an innovation can become more popular in equatorial areas that receive 
abundant sunlight during certain months.

Rather than using rigid sunroofs, solar shades can help owners direct the cars 
towards more sunlight and eliminate the need for trackers.

The shaders can also be placed on cars while in motion to continue the 
process of harnessing energy.



MARKET CASE STUDY
The primary goal with this study is to create a solar shade that 

can be draped over vehicles for harnessing electricity.

It can be seen from the figures that most homeowners are 

reluctant to setup rigid panels due to concerns over cost and 

maintenance.

Added to that the solar vehicle market is expected to increase 

over the next few decades, which would make this a reasonable 

space to research and invest into.

A sizeable portion of homeowners are also in possession of 

more than one vehicle which would make a solar shade a 

feasible addition to make money through generated electricity 

when the cards are not being used.



METRICS-KPI AND SOLUTIONS

In order to confirm that the goal of positive solar utility is being achieved from 

the solar shades, the concerning company can create a virtual app that tracks 

the day to day cycles of a vehicle and arrive at a dashboard like view of the 

best times to harness energy from it.

By connecting this data with the total surface area of the solar shade that the 

person is interested in using, we can then confirm the total energy harvested 

from one person.

For those owning multiple vehicles, this number can be averaged and 

multiplied for the total number of vehicle owners across a country or region.

As long as the average cost of energy harvesting remains below the cost to 

sell and use it, vehicle owners will see it as a financially viable solution.

Other metrics to keep in mind would be the solar intensity, solar irradiation, 

efficiency achieved by the shade’s material, number of vehicles that are non-

electric and people that are available to use the solar shades. 



METRICS-IMPACT AND 
MONITORING

One key metric that can be negatively impacted with the use of a solar shade is the total amount 
of disposed shades that vehicle owners would throw out after every season.

Due to the high possibility of shades losing potential and becoming less energy efficient, it is likely 
that car owners would use them for one season, keep them stored until summers arrive.

However, by then most vehicle owners would throw them away and buy new ones to have the 
same original efficiency.

To monitor this, it is possible to check for the potentials periodically and replace the fabrics with 
more sustainable options. Alternatively, through subsidies and government programs, vehicle 
owners can be encouraged to replace their shades with newer ones in exchange for the older 
ones, instead of throwing them out.

Another strategy would be to target the energy outputs and confirm that the shades are working 
as designed. If owners feel the need to dispose them, they can be educated to place them in 
separate bins.

A waste management pipeline can thus be set that collects these wastes and directs them to 
specific units where they can be disassembled or reused.


