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Investigation on Diesel Engine Fueled by Ammonia and Diesel Fuel
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Abstract

The reduction of greenhouse gas (GHG) emission is necessary to prevent climate change. In 2018, the
International Marine Organization set a target to reduce GHG emission by at least 50% in 2050 compared with
the emission in 2008. One effective method for reducing GHG emission from international shipping is using
low-carbon alternative fuels, including natural gas, hydrogen (H2) and ammonia (NHj3), at ship power plants.
The chemical structure of ammonia consists of three hydrogen atoms and one nitrogen atom. The vapor pressure
of NHj3 is about 1 MPa at room temperature. It is relatively easy to store and transport compared with hydrogen.
Additionally, the combustion of NH3 does not emit carbon dioxide, which is similar to hydrogen. Because of
these ideal properties, NH3 has been focused as ship fuel. However, NHj3 is toxic to people, and NH3; combustion
may lead to the emission of unburned NH3 and nitrous oxide (N,O), resulting in the greenhouse effect. The aim
of this project is to develop combustion strategies for reducing unburned NH3 and N,O emissions from a diesel
engine fueled by diesel and NHs. In this study, a chemical kinetics simulation was used to investigate the ignition
and combustion of an n-heptane-NHjs-air mixture. The experiment was conducted by using the single cylinder
diesel engine with NH3 gas mixed into the engine intake. This paper describes the results of the simulation and
the experiment. The results of the simulation showed that radicals such as OH produced by n-heptane
decomposition promotes NH3; combustion, and NH3 prolongs the timing of n-heptane ignition. Results of the
experiment suggest pilot injection could be effective for reducing NH3 and N,O emissions.
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