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Why is it necessary to make planes sustainable ?

As the population of the world increases, more flights will be 
necessary and we must find a way to reduce carbon footprint and 
by making the planes more sustainable. By finding alternative 
ways to make the planes more eco-friendly, we can reduce the 
amount of emissions and save the earth too.



So, how can we make plane sustainable and will it be sustainable 
for a very long time ?

We can make plane sustainable by finding different ways to 
replace fuel with more eco-friendly methods and having in 
mind other innovations such as the shape, variable cycle-
engines, materials and paint!



I- Fuel innovations

95% of airline company overall emissions come from jet fuel



A)Zero-emission 
aircraft with 
hydrogen 
propulsion

Keren HE

ZEROe Value & Strategic Partnership Lead at 
Airbus

“Hydrogen is one of the most promising 
alternative-propulsion systems for future planes 
because it is made from water and is able to store 
energy and to power an electrical motor during 
the flight without emitting carbon dioxide.”



Our experiment: hydrogen car

http://drive.google.com/file/d/16nsnXTU8XfYwuWh0lXtKclZYJryfNsmX/view


Airbus’ zeroe projects

Blended-Wing Body



B) Sustainable 
Aviation Fuel (SAF)

we can fly 50% SAF

from recycled 

materials: 

cooking oil, 

municipal 

waste, plant 

oils, agricultural 

residues





C) Solar Energy ● thermal / electrical energy
● cleanest energy source
● reduces carbon emissions and 

greenhouse gases



SOLAR IMPULSE 2



II- other innovations



A)Shape Box Wing Jet

Relation of carrying 
power to front 
resistance:

16% higher than a 
similar plane today.

Release date: 2025



Blended-Wing Body: Airbus’ project

“This plane will be able to 
browse more than 
4000km with 100 to 200 
passengers on board 
without emitting CO2.”

Keren He



Boundary Layer Ingestion: Aurora’s D8

half of a classic plane’s fuel consumed



B) Variable cycle engines

the Supersonic Green Machine



C) Materials



Different Materials

Aluminium Steel Graphite-epoxy Titanium

Pros Lightweight, 
strong

Strong (at 
higher 
temperatures), 
stiff

Strong, stiff, 
lighter (than 
aluminium)

Strong (at high 
temperatures), 
resist corrosion 

Cons Loses strengths 
at high 
temperatures

Heavy not as light as 
aluminium



Why should materials be changed and how can it 
affect the current carbon emissions?

● the lighter the plane is, the less fuel will be needed to burn 
to allow the plane to take off

● lesser greenhouse gases will then be added to the 
atmosphere



D) Paint



When the SIAEC was asked about how different types of paint slow down the speed of an airplane and the considerations when choosing the 

paint for the airplane ?, this is what they answered. 

“Aircraft are painted in order to protect against corrosion, erosion, small debris, or hydraulic/fuel etc that could cause ha rm to parts of the 

aircraft. Paint will add a lot of weight to the aircraft, hence it may slow it down a little bit”

Some points which will be covered further :

1) so what are some paints commonly used nowadays for aircrafts?

2) Are the paints used benefiting the environment ?

3) Every coin has two sides, so what are its disadvantage ?

4) How does the colour affect the environment ?



It reflects 

sunlight 

Other colours will absorb most of the light. This is 

crucial as when sunlight is absorbed by an 

aircraft, this heats up the body of an airplane.

Painting with white minimises both the heating 

and potential damage from solar radiation not 

only when the airplane is in flight, but also when 

it’s parked..

Higher temperatures 

->thinner 

atmosphere. With 

fewer air molecules 

pushing back 

beneath the wings 

of the plane —>the 

air fails to generate 

enough force for 

takeoff —>require 

more fuel to takeoff.

This can be 

improved by adding 

only one layer of 

paint so that less 

weight is added 

hence lesser fuel 

needed

It doesn’t fade. flying at high altitudes —> airplanes are 

completely exposed to various atmospheric 

conditions. Coloured aircraft tend to fade over 

time —> require repainting to maintain their 

aesthetic appeal. 

Aside from the fact that 

paint adds significant 

weight to an aircraft –

more fuel is burned

Paint is also expensive 

Why use white or other light colours as paint on airplanes ? Does it affect the amount of 
carbon emissions increase in the environment ?



Type of 

paint 

Characteristics How it benefits the 

environment ?

Disadvantages 

Enamel Hard and resistant 

to chemicals and 

conditions

It has long life and do not 

require repainting. 

Potentially 

flammable when wet 

too, volatile content 

Epoxy 

(polyuretha

ne paint)

High resistance to 

chemicals 

High resistance to 

chemicals —> does not 

fade easily—> no 

requirement to repaint 

frequently—>lesser 

layers of paint—> lesser 

weight—> does not 

require much of fuel to 

takeoff 

Releases Cyanide 

gas which is harmful 

for workers 

Two main types of paints used on aircrafts:



Topcoats and its uses:

Old type zinc chromate primers may be used directly for touchup of bare metal surfaces and for use on interior finishes. It may be overcoated 

with wash primers if it is in good condition. Acrylic lacquer finishes do not adhere to this material.

Nitrocellulose coatings adhere to acrylic finishes, but the reverse is not true. Acrylic nitrocellulose lacquers may not be used over old 

nitrocellulose finishes.

Acrylic nitrocellulose lacquers adhere poorly to bare metal and both nitrocellulose and epoxy finishes. For best results, the lacquers must be 

applied over fresh, successive coatings of wash primer and modified zinc chromate. They also adhere to freshly applied epoxy coatings (dried 

less than 6 hours).

Epoxy topcoats adhere to any paint system that is in good condition, and may be used for general touchup, including touchup o f defects in 

baked enamel coatings.

Old wash primer coats may be overcoated directly with epoxy finishes. A new second coat of wash primer must be applied if an acrylic finish is 

to be applied.

Damage to epoxy finishes can best be repaired by using more epoxy, since neither of the lacquer finishes stick to the epoxy surface. In some 

instances, air-drying enamels may be used for touchup of epoxy coatings if edges of damaged areas are abraded with fine sandpaper.



Conclusion
> How can we make planes sustainable and will it be 
sustainable for a very long time ?

I- Fuel innovations (SAF, hydrogen, solar energy)
II- Other innovations (shape, paint, materials, Variable-cycle 
engines)

>>Electric planes are still affecting the atmosphere around us. 
In cases of emergencies, we cannot restrict travellers from 
migrating. What can we do?

● develop new alternatives 
● expensive but the safety of people matter more than 

the cost.

> is it worthwhile ? 

Yes it is as :
● can be more eco-friendly by finding new alternatives 
● make flights to other countries more efficient and 

sustainable.



Sagarika, Khadijah, Eve, Alice

Thank you for your 
attention


