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Abstract

Diesel engines used for ship propulsion and power generation emit carbon dioxide, which is a greenhouse gas
(GHG). It is crucial to eliminate such hazardous emissions from ships to protect the environment. Toward this
end, diesel engines with carbon-free or carbon-neutral fuels have been investigated as alternatives to traditional
fuels. At the National Maritime Research Institute, GHG reduction and marine environmental protection is being
prioritized as a project for the next seven years. The project comprises six sub-themes based on research
activities from the previous seven-year project. This article discusses the prospects of three sub-themes of the
project, the goal of which is to overcome barriers to the use of alternative fuels such as hydrogen, ammonia,
and biofuels. This paper outlines the research and development of combustion strategies with engines and a
combustion facility for hydrogen and ammonia. For liquid alternative fuels and LNG, this paper also presents a
study on safety and environmental aspects, such as an ignitability assessment and an unburned methane
reduction with a catalyst.
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