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Ammonia as an energy source

Green ammonia
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Carbon-free Can be transported using
energy source o the existing infrastructure

H, carrier

= High NO, emissions at lean conditions
= NH, slip at rich conditions

= High toxicity

= Poor flame stability
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Porous media combustion KT
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Simulation time: 2 mil. CPU-h

Direct pore-level simulations (DPLS) with 7200 CPUs
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1. Vignat et al., https://doi.org/10.1016/j.proci.2022.07.054
2. Kin et al., https://doi.org/10.1080/00102202.2025.2464805
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Numerical modelling KT
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Material properties

1. Puri et al., https://doi.org/10.1016/j.proci.2025.105856
2. PUMA: Ferguson et al., https://doi.org/10.1016/j.softx.2021.100775
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Premixed vs. Non-premixed operation
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Premixed vs. Non-premixed
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Open questions KT

Premixed — Non-premixed —Reduced NO, emissions

Is non-premixed combustion in porous media the optimal
solution for ammonia?
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Partial premixing
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Partial premixing AT
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Conclusions L R\4]
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Ammonia is considered to be a carbon-free fuel for the future energy infrastructure.
Non-premixed combustion in porous media can improve the combustion characteristics of ammonia.
As compared to the non-premixed operation, the partially-premixed operation leads to

= Decrease in NO and N,O emissions at selected lean conditions
= Increase in H, production from NH; cracking

Stronger direct and N,H, paths assist in reduction of emissions.

Outlook

= |nvestigation of further operating points for the partially-premixed operation
= Validation with experimental results
= Optimisation and integration of gyroid-based distributors
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Premixed vs. Non-premixed operation

Distributor optimisation using TPMS-Gyroid? (TUBAF) > % :
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