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[Abstract] In order to meet the goal of carbon neutrality, diversified development is required. In addition to adopting
electrification and fuel cell technology, it is also necessary to develop zero—carbon or low—carbon fuel Internal Combustion
Engine (ICE) to meet the needs of different application scenarios. Ammonia, as a zero—carbon fuel and hydrogen carrier,
has received increasing attention in the era of carbon neutrality. Many research institutions and universities have carried out
research on ammonia as a fuel for ICE in the past 20 years. This review analyzes the feasible methods of ammonia
application in ICEs based on a brief summary of the combustion characteristics and combustion mechanisms of ammonia
and mixed fuels with other fuels, proposes new characteristics of ammonia ICEs compared to fossil fuel ICE and the key
technologies that need to be addressed in future applications. The existing research shows that using high active fuels to
ignite ammonia fuel is a feasible technical solution for ICEs. For Spark Ignition Internal Combustion Engine (SI-ICE),
gasoline, natural gas and hydrogen can be used for ignition. Compared with traditional gasoline engines, gaseous ammonia
reduces the power performance of the SI-ICE without changing the engine structure, while increasing the emissions of NO.
and unburned NH;. For Compression Ignition Internal Combustion Engines (CI-ICE), low auto—ignition temperature fuels
such as diesel and Dimethyl Ether (DME) can be used for ignition. Compared with pure diesel or DME ICE, the power
performance of ammonia ICE decreases and emissions are related to the fuel mixture ratio. Among all ignition fuels,
hydrogen fuel has the greatest potential for improving combustion and is zero— carbon emissions. Therefore, ammonia-
hydrogen fusion engines are very competitive zero—carbon power in the era of carbon neutrality. Finally, there are some
problems that need to be solved for the future application of ammonia—hydrogen mixed fuel, including the development of
dedicated ammonia injection systems, suitable post—treatment systems and on—board ammonia cracking systems.
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