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[Abstract] The argon power cycle hydrogen engine encounters limitations due to the occurrence of abnormal
combustion phenomena resulting from the high specific heat ratio of the working mass. Consequently, the thermal efficiency
enhancement potential of this concept remains underutilized. A combination of simulation and experimental analysis was
employed to investigate the impact of port water injection on the thermodynamic parameters of the argon power cycle
hydrogen engine as well as the influence of knock suppression. By employing a comprehensive approach that incorporates
hydrogen direct injection, intake boost and simultaneous optimization of ignition, hydrogen injection and water injection
strategies, of a notable improvement in the maximum indicated thermal efficiency, reaching 62.41% (gross indicated thermal
efficiency 58.62%), was ultimately achieved.
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