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Ammonia is a promising non-carbon-based fuel and carrier of hydrogen, and it is an
important pathway for internal combustion (IC) engines to achieve zero carbon
emissions. However, the key challenges restricting the application of ammonia in IC
engines are the difficulty of ignition, the slow spread of flame and the high emission of
NOx. This presentation introduces the combustion and emission characteristics of
different ammonia combustion modes, such as high active fuel pilot ammonia
premixed gas, ammonia compression ignition (CI) under active thermal atmosphere
and ammonia hydrogen mixture spark ignition. The results show that ammonia CI
combustion mode under active thermal atmosphere can achieve stable combustion and
has higher combustion efficiency and thermal efficiency than premixed combustion.
The reason is that the ammonia CI combustion mode shows the characteristics of
"local rich combustion and overall lean combustion", its NOx emissions and unburned
ammonia emissions are significantly lower than those of premixed combustion. By
optimizing the ammonia injection strategy, low NOx emissions and extremely low
unburned ammonia emissions can be achieved, while avoiding the formation of N20.
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