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Investigation of combustion and emission characteristics
of a high compression ratio spark ignition engine using

alcohol/ammonia fuel
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Abstract:Ammonia, ethanol, and methanol are promising carbon-neutral fuels in the future. Therefore, the use of alcohol

fuels to enhance ammonia combustion in engines deserves study. In this paper, ethanol and methanol are selected as the primary

fuels, which are blended and combusted with ammonia injected in the intake port, to investigate the effect of ammonia-alcohol

fuels on the combustion and emission characteristics of a high-compression-ratio spark ignition engine under different

loads.The results show that under low load and large ammonia blending ratio conditions, due to the high oxygen content of

methanol, the ammonia-methanol fuel mode exhibits a better combustion duration and achieves a higher indicated thermal effi-

ciency than the ammonia-ethanol mode.The use of ethanol and methanol to replace gasoline significantly reduces greenhouse

gas emissions under similar NO, emission conditions, and the reduction of greenhouse gas emissions is even more significant at

high loads and ammonia blending ratios compared with low loads, regardless of gasoline or alcohol fuels.
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