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Problem Definition

The central traffic growth projection used shows that, by 2050, over 10 
billion passengers will fly each year a distance of 22 trillion revenue 
passenger kilometres. Without any intervention (keeping the current fleet 
and current level of operational efficiency), this activity would generate 
close to 2,000 megatonnes of CO2 and require over 620 Mt of fuel. 

Four-Pillar Approach

Sustainable aviation can only be achieved through an integrated approach combining the ‘Four 
Pillars’, where each pillar contributes in its own unique  way in achieving a carbon-neutral growth 
while managing their interdependencies and inherent complexities.

Lifecycle Emission Analysis (LCA) Lifecycle Cost (LCC) Analysis

Summary Lifecycle Emission Value, LEF 
(in g CO2e/MJ)

Conventional Aviation Jet Fuel 88.9
SAF (Used Cooking Oil) 16.7

SAF (Tallow) 25.4
- The GHG reduction benefits of SAFs compared to fossil-derived jet fuels are due to the 

CO2 uptake of biomass feedstocks, where CO2 from fuel combustion is offset by 
carbon uptake during photosynthesis, resulting in net-zero fuel combustion CO2 
emissions.

- Even though the lifecycle emission values for SAF is much lower than conventional 
aviation jet fuel, a lifecycle cost analysis will be performed between conventional 
aviation jet fuel and SAF to assess if SAF is economically viable to be produced.

Summary Lifecycle Cost per Barrel 
(in USD$)

Conventional Aviation Jet Fuel 503.10
SAF (Used Cooking Oil) 1507.14

- This lifecycle cost analysis indicates that SAF is approximately 3 times more expensive 
than conventional aviation jet fuel which is in agreement with current literature that 
indicates that SAF is typically between 3-5 times  more expensive than conventional 
aviation jet fuel

- This is mainly due to the low production volume of SAF, which means that it is difficult to 
achieve low economies of scale from its production and the lack of a widespread 
infrastructure dedicated to the production, storage, and distribution of SAF contributes to 
its higher costs. In addition, this infrastructure deficit hampers the ability of SAF to 
compete on a level playing field with traditional jet fuel, given the latter’s established and 
efficient supply chain.

In summary, The LCA and LCC analyses indicate that SAFs can lead to significant reductions in lifecycle emissions as compared to conventional aviation jet fuel, 
though economic feasibility remains a key barrier to large-scale implementation.

Aircraft Conceptual Design & Sizing
Aircraft Configuration Design Strategy

Following a study that was performed 
looking at the different aircraft 
configurations of the future, that the 
strut-braced wing (SBW) aircraft 
demonstrates the greatest potential as a 
future generation passenger jet.

Design Objectives (Top-Level Requirements

Aircraft Weight Estimation

Aircraft Lifecycle Emissions

The conceptual SBW aircraft design further illustrates the potential of novel configurations to improve aerodynamic efficiency and reduce fuel consumption, 
especially when coupled with SAF usage.

Aspect Ratio (AR) Trade-Off Study

Using this optimized AR value, if biofuel (used 
cooking oil) was used, the SBW aircraft design 
showed an 75% reduction in overall aircraft 
emissions while if biofuel (tallow) was used, the 
SBW aircraft design showed an 64% reduction in 
overall aircraft emissions as compared to the A321 
NEO.
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