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Reducing aircraft emissions on the ground

Author: Dr Robert Camilleri

viation has delivered worldwide social and economic

Abeneﬁts. This has come at a price. Aviation contributes
to roughly 2% of all global emissions. However, pre-
Covid-19, the industry experienced a growth rate of
approximately 5% per annum. Despite the current slow-
down, the industry has time and again shown resilience,
and it should recover in a few years. The industry might
take this period as an opportunity to clean up its act.

The Advisory Council for Aeronautics Research in
Europe (ACARE) has set aggressive targets to reduce in-
flight CO, emissions by 75% and NOx emissions by 90%
when compared to the year 2000. All aircraft ground
movements should be emission-free. Reducing ground
emissions is vital, as it is linked to life-threatening respiratory
ilinesses. As airports and cities continue to grow, space
becomes more limited, heightening the problem.

Pre-Covid-19, short-haul flights dominated European
aviation, with Ryanair and Easyjet commanding a combined
fleet size of over 700 aircraft. Such flights are efficiently

performed through regional jets and single-aisle, narrow-
body aircraft such as the A320 and B737 aircraft.

The KERSair project (funded by the Fusion R&l
Technology Development Programme) produced a techno-
economic study that showed that airlines which employ
quick turnaround times manage 3-5 flights daily for each
aircraft. This strategy maximises aircraft use but increases
fuel use and emissions. These aircraft also use more fuel
while taxiing on the ground. A typical A320 consumes over
200kg in fuel for a 15-20-minute taxiing process. If applied
to the Ryanair fleet, this results in a fleet fuel cost of 75
million Euros per year on the taxiing process, with emissions

on the ground of 0.5 million tonnes of CO, per year.

Many research teams are trying to solve this multi-
million Euro problem. Some have attached electric motors
to aircraft wheels, but this was found inefficient due
to the electrical power needed. The KERSair project’s
technology recovers the energy usually lost while
braking to make aeroplanes much more efficient. The




€ 75,000,000

tech helps temporarily store the energy to be used for
engine-less taxiing. The project has so far investigated
mechanical and electrical energy storage systems and

is currently analyzing their energy and power density

to complete a typical taxiing cycle. The project aims

to develop a proof of concept by the project’s end. To
achieve the highest impact possible, the system has to
be retrofittable with the existing fleet and independent
of existing aircraft power systems. The project aims for a
system weighing less than 200kg to avoid offsetting the
environmental benefits achieved on the ground by higher

in-flight emissions. The future breathes cleaner. [T

KERSair is a three-year research collaboration
between the Institute of Aerospace Technologies,
the Department of Industrial Electrical Power
Conversion within the University of Malta, Medavia
Ltd., and the University of Nottingham, UK. The
project is led by Dr Robert Camilleri (UM).

KERS-air (R&I-2017-005-T) is financed by the
Malta Council for Science & Technology, for
and on behalf of the Foundation for Science
and Technology, through the FUSION: R&I
Technology Development Programme.
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