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During the past few years, popularity of alternate energy sources 
came to the fore and solar power, whereby sun rays are con-
verted into electricity, is proving to be one of the more com-

monly used green energies in the transport sector.
Research into solar power cars continues to accelerate and en-

gineering designers are constantly developing ideas of how solar 
powered vehicles of the future might look, frequently testing their 
capabilities through competitions.

Each year, various organisations hold solar race-car challenges 
made up of teams from universities and educational institutions across 
the world.  One of the most popular challenges is the South African 
Sasol Solar Challenge to be held - this year from 27 September to 
4 October.

World Solar Challenge

In the World Solar Challenge events, teams race across the Australian 
outback. In the American Solar Challenge events, they race across 
the United States and Canada. The Sasol Solar Challenge race lasts 
for eight days starting in Pretoria and continues through Kroonstad, 
Bloemfontein, Colesberg, Graaffreinet, Port Elizabeth, Knysna and 
Swellendam, ending in Cape Town.

Teams are judged by different criteria such as technological and 
engineering expertise, average time and distance, average energy 
consumption, and the cars’s average battery usage.

RS Components will contribute to this huge event, which is ef-
fectively also a research and development project which is of such 
importance to a country like South Africa. The company will be con-
tributing by providing up to R 1 M in sponsored products, helping to 
make UJ’s participation possible.

Development of new electric vehicles and hybrids

The various aspects of solar power, car design, and information 
gathered during previous challenges, have made significant contri-
butions to the development of new electric vehicles and hybrids on 
the road today.

If we look at its technical design, solar cars are powered by 
photovoltaic (PV) cells built from semi-conducting material such as 
silicon, (monocrystalline silicon, polycrystalline silicon and gallium 
arsenide) which reacts with sunlight by releasing electrons. It is the 

motion of the electrons that creates an electrical current. According 
to Hermann Scheer of Solar Economy, that is the reason solar power 
only reaches its optimum potential within a decentralised structure, 
and thus makes decentralisation necessary, meaning, moving from 
the idea of third-party supply to the autonomous generation of power.

PV cells are not very efficient. The semi-conducting material does 
not absorb a high percentage of solar radiation (much is reflected or 
passed through) and 20 % is a high number for solar cell efficiency. 

This is the reason that most solar cars’ primary function is to 
maximise surface area for solar cell placement. The solar arrays need 
to be enough to power the car, and a large battery pack is needed for 
the running of the car.

A battery pack with enough storage to power the car from sunset to 
sunrise would make a solar car far too heavy, so the vehicle must be 
in the sun almost all the time to be effective.

That makes solar-powered cars impractical in driving through 
tunnels, standing in covered parking areas or even if it is cloudy. 
Solar structures for rooftops in generating electricity, have the space 
for much bigger, more powerful solar arrays. For a car to harness the 
equivalent amount of energy, the vehicle proportions would have 
to be huge. Beyond that, there is the high cost of the solar panels.

Although solely solar-powered cars really are not a possibility 
in the near future, there is continued research on the subject and 
engineers may eventually find more practical solutions. For now, it 
seems they merely carve some specific niches.

For instance, the first solar vehicles ever built were tricycles or 
quadracycles built with bicycle technology. These were called solar 
mobiles at the first solar race, the Tour de Sol in Switzerland in 1985.

Later more practical solar bicycles were built with foldable panels 
to be set up only during parking. Even later the panels were left at 
home, feeding into the electric mains, and the bicycles charged from 
the mains. Today highly developed electric bicycles are available, 
using very little power. The same system also works for electric mo-
torcycles, which were also first developed for the Tour de Sol, and now 
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Keep an eye open for the next South African Sasol Solar Challenge – starting in September.
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becoming an era of solar production. With today's high performance 
solar cells, a front and rear PV panel can give sufficient assistance, 
where the range is not limited by batteries.

An inventor from Michigan, United States of America, has built a 
street legal, licensed, insured, solar-charged electric scooter. It has a 
top speed controlled at a bit over 30 mph, with fold-out solar panels 
to charge the batteries while parked.

Another possible practical application for solar powered vehicles 
is golf carts, some of which are used relatively little but spend most 
of their time parked in the sun.

There are also many applications of PV cells in auxiliary power 
units, particularly where fuel, maintenance, emissions or noise re-
quirements preclude internal combustion engines or fuel cells.

Perhaps the most successful solar-propelled vehicles ever manu-
factured, are the remote controlled rovers used to explore surfaces of 
the Moon and Mars. The 1977 Lunokhod and the 1997 Mars Pathfinder 
rovers’ operating lives far exceed the limits of endurance that would 
have been imposed, had they used conventional fuels.

In May this year, CNN looked into the future of personal transport, 
investigating the latest trends and technical innovations that shape 
global travel. In an article, CNN reported that Scott Brusaw and his 
wife from Idaho, created a solar powered super-strong case that could 
house sensitive electronics. They explored the idea of embedding 
solar cells to store energy inside the case, LEDs to illuminate the 
road lines and heating elements to resist ice and snow. Soon after, 
the concept of solar roadways was born.

The couple's proposal now calls for the traditional petroleum-
based asphalt highways to be replaced with a system of structurally-
engineered solar panels. These would act as a massive energy gen-
erator that could feed the grid during daytime, and recharge electric 
vehicles while moving.

Initially, the husband and wife team joined forces with researchers 
to develop a super-strong textured glass that would offer cars the 

traction needed. Then, they fitted LED road markers to avoid destroy-
ing the cells by painting highway lines over them and provide heat 
to warm the surface and keep the system working.

Conclusion

As strange as it may seem, solar roads may be developed long 
before a small, lightweight, fully powered solar commercial vehicle 
will hit the market - simply because the technology for it just is not 
there yet. It is exciting to think what the future may hold. Continued 
research and development such as that which takes place during 
the Sasol Solar Car Challenge could make a huge difference to our 
environment and its people.
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