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Abstract

Ammonia is one of the important zero-carbon alternative energy sources. The current research on
ammonia is limited to the exploration of mechanism and ignition properties, and there is a lack of
application research on engines. In this paper, a methanol engine model was built, and the accuracy
of the model was verified by the pressure in the cylinder and the heat release rate. On this basis,
different concentrations of ammonia (0%, 5% and 10%) were introduced to analyze the changes of
cylinder pressure, heat release rate, ignition delay period, combustion duration and temperature
in the cylinder. It was found that after adding ammonia gas, the pressure and heat release rate in
the cylinder increased, the combustion delay period and combustion duration decreased, and the
maximum temperature in the cylinder increased.
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Table 1. Basic parameters of the methanol engine
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Figure 1. Methanol engine model
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Figure 2. Verification of the cylinder pressure and heat release rate
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Figure 3. Verification of the cylinder pressure and
heat release rate
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Figure 4. Burame period and combustion duration
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Figure 5. Maximum temperature in the cylinder and its crank-
shaft rotation angle
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