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Hydrogen distribution and comparison between vectors. 
Ammonia is superior if used raw [Hydrogen Council 2021]

Introduction



Opportunities



 Cheaper distribution, higher hydrogen content and easier operation will change the
position of NH3 in the energy arena.

Opportunities
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Developments –
Boilers/Furnaces

Emissions and delivery fuel cost of various options. Ammonia with LPG is the most cost effective, with the potential reduction 
of 95% CO2 emissions (report 2023, 145 pages).
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Commissioning, Control Design using AI, Bespoke Protocols, 
HAZID/HAZOP, Dispersion analyses
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Developments –
Boilers/Furnaces

Patent US20240060645A1 (Valera-Medina). Proved at 0.5MW power with 95-5% 
NH3/LPG and 100% NH3 (using cracked ammonia). Negligible emissions of NO and NH3. 
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The unit will be used for demonstration in a poultry farm. The system has 
currently been operated using 97% ammonia and 3% LPG, reducing ~80% CO2
at 900kW. 

Boilers / furnaces



The unit has been tested at 980 kW (Spadeadams). 
Further developments are expected for the deployment of 
ammonia to isolated regions. 
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Emissions abatement compared to other 
studies (low power) with steam 
generated (5 bar, 1.3 tons/hr).
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Aqueous Ammonia Concept [Mehdipour et al, 2025]
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Developments –
Boilers/Furnaces

Concluded

• HAZOP and Dispersion Analyses
• 500 kW facility at Cardiff University
• Ultra-low emissions at 25 kW
• Commission of bespoke cracker unit
• 1,000 kW facility at Spadeadams

Ongoing

• Preparation of proposal for AMBURN Phase III (implementation)
• Integration of novel fuelling control
• Discussions for a new Technical Specification (ISO)
• Evaluation of novel methods for emissions control

Next Steps

• Integration of systems using ML and Digital Twining
• Technical Specification
• Demonstration 5 weeks continuous running 1MW 
• Leaning out components manufacturing for cost reduction

Final outcomes

 Design of a burner/cracker concept for medium 
heating scale heating applications

 Techno-economic analysis for 
national/international implementation

 Demonstration of super-low emissions burner
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