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Influence of Hydrogen Injection Ratio and Timing on the Combustion and
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Abstract; To delve into how hydrogen injection parameters are related to the performance of
hydrogen-diesel dual direct injection engines, numerical simulation methods were employed in this
study to investigate the combustion mode of heavy-duty diesel engines under high-load conditions
with hydrogen-diesel dual direct injection. To explore the influence of hydrogen injection ratio
and injection timing on in-cylinder combustion and emission characteristics, a hydrogen injection
pipe model was first constructed for hydrogen-diesel dual direct injection combustion in an

original diesel engine; then, how different hydrogen injection ratios affected the combustion and
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emission characteristics was studied to identify the optimal hydrogen injection ratio; with the
optimal hydrogen injection ratio identified., further analysis was performed with respect to the
effect of hydrogen injection timing on the combustion process and pollutant formation. The
research results show that the introduction of hydrogen can significantly change the distribution
of the combustion center, moving the rich mixture zone from the combustion chamber recess to
the cylinder head area. A moderate increase in the hydrogen injection ratio can notably advance
the combustion center CA50, reduce exhaust loss and piston heat transfer loss, and improve the
indicated thermal efficiency. Delay in the hydrogen injection timing can increase the peak cylinder
pressure, advance the combustion center, prevent hydrogen from entering the side clearance,
reduce exhaust loss, and improve the indicated thermal efficiency, but the high-temperature
conditions may intensify NO, formation. The optimized hydrogen injection proposal, with a
hydrogen injection ratio of 20% and hydrogen injection timing at 20° crank angle before the top
dead center, achieved a 1.37% improvement of thermal efficiency and 41. 33% reduction of soot,
but also resulted in a 12. 86% increase in NO, emissions. This study has clarified the effects of
the hydrogen injection ratio and timing on hydrogen-diesel dual direct injection engines. It is
intended to provide theoretical basis and data support for the development of hydrogen-diesel dual
direct injection engines.

Keywords: Hydrogen-diesel dual direct injection; Hydrogen injection ratio; Hydrogen injection

timing; Combustion; Emissions
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Table 1 Test parameters of original diesel engine
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Table 2 Initial and boundary conditions of simulations
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