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INTRODUCTION
• Renewables are one of the best technologies to provide the needed 

energy whilst reducing greenhouse gases. 

• The problem is their intermittency (i.e. Australia - 2 weeks Blackout; UK – 1 
Million People during ~48% Wind power). 

• However, their intermittent nature requires the use of energy storage 
(batteries, chemicals, compressed gas, etc.)
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• However, hydrogen transportation and storage is a challenge.

• Moreover, hydrogen explosive nature combined with fast reactivity have
always been a problem for developers to obtain large energy quantities.

• Therefore, another chemical with high hydrogen content can be used.
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• Ammonia can 

• be obtained from renewable sources,

• allow  the rescue of stranded resources,

• enables the use of waste streams,

• allow storage of vast amounts of energy 30 times 
cheaper than H2,

• be used to produce energy in Islands or isolated regions, 

• be used as a fuel, but also as a fertilizer, 

• High hydrogen content (higher than liquid H2),

• have a great economical potential, with a market size 
up to 184 Billion Euros per year. 
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• Although ammonia combustion is still seen as the lowest end of the use of
ammonia for energy, cheaper distribution, higher hydrogen content and easier
operation will change the position of NH3 in the energy arena.
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CHALLENGES

However, the technology faces the following obstacles,

1. Ammonia Carbon-free synthesis (cost reduction, efficiency improvement)

2. Power generation at utility-scale from ammonia production (stable, low emissions)

3. Public acceptance through safe regulations and appropriate community
engagement.

4. Economics – profitable scenarios (cannot be applied everywhere)
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APU Diagram for retrofitting and control development. 

Results and a 

new design will 

be evaluated 

for a Siemens 

SGT-400 unit.



• Now, research is focused on ultra-low NOx combined with high efficiencies
and power outputs.

Modified Brayton Cycle

Inlet temperature  1260K

Outlet temperature  827K

Supplied heat       10.45MWth

Power                      3.56MWe

Plant efficiency        34%

Trigeneration Cycle

Cooling+Power+Heating

Initial calculations: 60% 

(compared to ~80%)
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We are here!

DEVELOPMENTS – AGT



DEVELOPMENTS – AGT EUROPE



COLLABORATION



CONCLUSIONS

• Ammonia can be used to decarbonise cooling, heat, power and propulsion
generation.

• Ammonia blends can be used efficiently, with low NOx, and production of
species that can be used for combined processes.

• Research is on its way to implement new technologies in all spectra of
technology for energy generation.

• However, for the “Hydrogen through Ammonia” economy to happen, lower
costs and higher efficiencies of conversion from renewables are needed.

• Support needs to be provided to all different fronts to achieve the profitable
implementation of a “Hydrogen through Ammonia” Economy worldwide.




