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Development of cold start premixed compression ignition ammonia combustion
engine for zero emission
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To develop automotive engines that use ammonia as fuel, we carried out the

followings. Ammonia has the shortcomings of a slow burning velocity and a high ignition temperature.
For increasing the burning velocity, the engine with a sub-chamber was adopted and the gasoline was
used as an auxiliary fuel. In addition, a high compression ratio engine and a preheater were used
in order to raise the gas temperature. Through the three-dimensional numerical simulations, the
experiments using a constant volume combustion chamber with a sub-chamber, and the experiments using
an actual engine with a sub-chamber, it was found that both the use of a high compression ratio
engine and the increase in intake air temperature are effective in increasing the ratio of ammonia
quantity in the air-fuel mixture. However, it was also found that the increase in intake air
temperature increases the combustion period and decreases the combustion efficiency and the
indicated thermal efficiency.
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