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Airborne wind
energy technology
Potential alternative for clean energy
Climate change is one of the main concerns of our time. The fact that the planet’s average
temperature is rising, is unquestionable: the North Pole is 50% thinner than it used to be 50
years ago. The evidence is clear, but the most important query is to investigate to which extent
human activities or natural cycles are responsible for these changes.
Natural cycles operate on a time-scale of millennia
(centuries).However, a closer look at global warming
reveals a spike in temperatures in 50 years. Several
researches bring scientists to confidently believe that
human activity (mostly burning oil and coal) is the
main reason for global warming.
Currently, and most likely in the near future, most of
the consumed energy is and will be derived from fossil
fuels because of the low production costs and prices.
Due to the unavoidable threat of availability, disaster
risks of fossil fuels supported by global warming,
many countries are focusing on renewable energy
technologies. Recently, thanks to the Paris Climate
Agreement, 195 countries across the world committed
to limit global warming.

Winds at the ground compared to the ones at high
altitudes, are relatively slow. The idea of obtaining
energy by taking advantage of high altitude winds
roots centuries back and it has been overshadowed by
fossil fuel technology. During the energy crisis in 1970,
renewable energy production drew strong attention
and the idea of extracting energy from high altitude
winds has been revisited. Within the last decade,
conventional wind turbines became one of the most
widespread renewable energy harvester in the world.
However, the saturation of in-land windy areas along
with structural limits made us realize that conventional
wind turbines alone might not be the most suitable
and potential alternative for clean energy. Moreover,
onshore wind turbines face local resistance due to
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various reasons such as safety, noise and aesthetics.
Installation and maintenance costs of offshore wind
turbines makes them less attractive.
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Population growth and related technology advances
require an increase in energy supply able to support
daily needs. Wind farms (group of conventional wind
turbines in one location) require vast unused and
windy areas. However, availability of such in-land
areas is not always possible and some countries might
face the threat of saturation of such locations. In
addition to this, noise pollution due to wind farms
makes the installation more challenging.
On the contrary, airborne wind energy devices fly at
higher altitudes therefore they have a much lower rate
of noise pollution. Because of their features, multiple
devices might be connected to a single generator and,
compared to wind farms, they would be much more
effective in terms of space usage. These qualities could
allow airborne wind energy to be more accessible
and acceptable by society. Consequently, a reduced
number of wind farms in populated areas would be
expected. As far as abandoned areas are concerned,
extracting wind energy from a wider range of altitude,
using both conventional wind turbines and airborne
energy devices, would be extremely productive.
Because of their altitude, the interaction between
airborne devices and air traffic especially in urban
environments, should be further investigated.
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It is known that in areas of underdeveloped or
developing countries, because of their remote location
and the unavailability of technologies, are not
connected to power grids and they often lack ground
wind (especially the equatorial countries). Airborne
wind energy could represent the most effective way of
producing and providing electricity to those areas.
The technology
With the airborne wind energy, towers from the
common wind turbines will be replaced by a tether
which connects a kite to the ground. This tether
can be reeled out in order to reach high altitudes
and to tap the highest density source of renewable
energy. Kites can have different shapes and materials,
from fixed wings (similar to a glider airplane) to
completely soft wings (as used by surfers). This kite
is the equivalent of the wing tips of the conventional
turbine. It flies in circles or figures of eight to increase
the effective wind speed. By removing the heavy
components (blades and towers) from the system, this
type of power plant is much more flexible in terms of
location and considerably cheaper in construction.
Currently, different airborne devices designed on
several engineering principles are utilized to harness
power from high altitudes. The capacity of reaching
higher altitudes of the conventional wind turbines is
restricted by their structural limits. When raising the
height, costs of the tower increases exponentially, and
sophisticated infrastructure is required for transporting
heavy components and assembling the power plant.
On the other hand, airborne wind energy overcomes
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the conventional restrictions and enables production
of high-efficient and low-cost energy. This technology
is currently under investigation by researchers, start-up
companies and universities.
Airborne wind energy, considering its advantages
over conventional wind turbines, can be a potential
alternative for clean, sustainable energy. Especially, the
limitless availability of high altitude windy areas to tap
energy makes it more attractive. A successful airborne
wind energy technology would reduce the need for
expensive wind turbines and wind energy can be made
a much more inclusive part of the society. In remote
areas, especially in the equatorial zone where ground
wind is less significant, airborne wind energy can be
the most effective means of energy. •
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