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Study on estimation of changes in exhaust gas due to corona discharge
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Abstract

In recent years, Japanese government has set a goal of achieving carbon neutrality by 2050. Methanation and carbon-
free fuels have attracted attention in the development of marine engines. However, methanation requires more space
and carbon-free fuel requires lower calorific value. In this study, we focused on the exhaust gas of ammonia fuel,
which has a higher calorific value than hydrogen among carbon-free fuels. Exhaust gas of ammonia fuel contains a
large amount of nitrous oxide, a greenhouse gas, and its decomposition is difficult in the relatively low temperature
exhaust gas of diesel engines. On the other hand, it is known that nitrous oxide can be decomposed by electric
discharge. Therefore, this experiment was conducted to estimate the effect of installing electrodes in the exhaust
pipe and generating corona discharge in the exhaust gas. As a result, it was found that decomposition of nitrous
oxide may not be possible with the atmospheric component alone, and that the shape of the electrodes would need
to be changed for discharging in a high-temperature environment.
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(a) Anode and cathode (b) Electrode
Fig.2 Electrode used in this study
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Fig.3 Overall of the experimental

apparatus
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(a) Discharge experiment in N-O mixture
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(b) Discharge experiment in compressed air

Fig.4 Increase in nitrous oxide by corona discharge
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Fig.5 Relationship between compressed air temperature and ozone concentration
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