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ORBITING SOLAR REFLECTORS
The Sun is virtually an endless source of
energy. But the utilisation of terrestrial solar
energy is only limited to daylight hours.
Ultrathin, lightweight reflectors in appropriate
orbits can provide additional sunlight locally to
existing infrastructure of solar power farms
when the supply from the Sun is low or nonexistent, i.e., dawn/dusk and night hours.
Growing demand for clean energy, realistic
downward trends in launch costs and advances
in other space technologies make this an
exciting and timely venture.

Solar reflectors have already been employed for
a lighting application in the southern Norwegian
town Rjukan, situated in a valley between two
hills (Image: Bilfinger SE – CC BY-ND 2.0).

MODELLING OF SOLAR ENERGY DELIVERY FROM SPACE
Geometry of the solar image

The quantity of solar energy delivered is dependent on
orbit altitude, the sizes of the reflector and solar power
farm and solar panel tilt. The full time-varying geometry
of the reflected image of solar disk and atmospheric
losses during an orbital pass are implemented in the
model. An ideal reflector in a circular polar orbit is
assumed, together with a circular solar power farm, but
the model can easily be enhanced. The energy is
calculated for the full duration of an orbital pass.

➢ The transmission efficiency
is higher when the reflector
at high elevation.

➢ The effective illuminated
area of a solar power farm
by the reflectors varies
during the orbital pass.

➢ The loss can be used to
estimate the heat added.

➢ The effective duration of
illumination is determined by
solar panel tilt.

TERRESTRIAL

Atmospheric transmission

➢ Cloudless sky is assumed.

HOW MUCH SOLAR ENERGY CAN BE DELIVERED?

NONTERRESTRIAL

An optimal altitude can be
found for a given solar
power farm diameter.

➢ At an example orbit 1000 km high, 36 MWh energy can be delivered daily to a 10-km
diameter solar power farm during an orbital pass (~17 min) by a 1-km reflector.
➢ This is approximately equivalent to the yearly electricity consumption of an average
UK home in 2020, removing 30 tons of carbon daily from being released to the
atmosphere via conventional coal power plant.
➢ Energy delivered can be further increased by a constellation of reflectors.
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➢ Solar energy delivery is higher on the Moon, due to its
smaller size and absence of atmosphere.
➢ The delivery is also higher on Mars, due to its smaller size,
thinner atmosphere, despite its distance from the Sun.
➢ Orbiting solar reflectors can first be tested on the Moon at
smaller scales and support lunar and Mars exploration.
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