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Abstract

We are aiming to develop a hydrogen single-fueled reciprocating internal combustion engine to reduce greenhouse gas
(GHG) emissions from the marine sector. One of the important issues for the development of the engine is to suppress the
combustion speed of hydrogen. In this study, an actual lean-burn gas engine for Japanese city gas (13A) was retrofitted by
installing hydrogen supply systems. The retrofitted engine was successfully operated with 96 % hydrogen energy mixing
ratio by shutting off the pre-chamber fuel supply of Japanese city gas (13A) and increasing the air intake manifold pressure
for more lean-burn at 50 % load. During the experiments, the cylinder pressure was measured, and the emissions (NOx,
THC, CO, H2) were analyzed. The results verified that stable combustion could be maintained. Furthermore, we found that
the NOx emission rate and unburned fuel emissions were lower and the gross thermal efficiency was higher than when
fueled with 100 % Japanese city gas (13A).
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