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Aviation still relies on high-emission 

fossil fuels, and current alternatives 

cannot meet its energy and safety 

demands. This project develops a 

renewable-powered green ammonia 

production system and evaluates its 

feasibility as a sustainable aviation 

fuel, featuring a demonstration 

prototype and supporting Saudi 

Arabia’s Vision 2030 clean-energy 

and innovation goals for future 

sustainable progress.

Introduction/Background

Prototype Design

Testing / Validation

This project shows that green 

ammonia can be sustainably 

produced with renewable energy and 

has strong potential as a low-carbon 

aviation fuel. Simulations confirmed 

high purity and stable operation, 

while the prototype demonstrated 

process flow and safety concepts, 

supporting ammonia’s viability for 

future aviation applications.

Constraint Requirement

Budget ≤ 7,200 SAR

Prototype 
Size 1 × 1 × 1 m³ limit

Safety
No high-pressure or 
high-temperature use in 
prototype

Energy 
Source

Must operate on 
renewable energy 
(solar)

Environment Near-zero greenhouse 
gas emissions

Time Complete project within 
one semester

Specification Target
Ammonia Purity ≥ 95%

Production Rate
200–300 MT/day 
(simulation 
basis)

Reactor Conditions 400–500 °C, 
~150 kg/cm²

Storage Conditions 20–25 °C, 10 
kg/cm²

Renewable Fraction > 90% solar 
energy

Electrolyzer 
Efficiency > 60%

Conclusion
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