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Abstract : Hydrogen energy is widely recognized as an ideal energy source with the most potential for
achieving zero carbon emissions and is regarded as an important technical solution for accomplishing the
"dual carbon" goal. In comparison with hydrogen fuel cells, hydrogen internal combustion engines possess
numerous advantages, including long driving range, good fuel adaptability, and low cost. Additionally, the
mature industry chain of existing engines can be utilized. Therefore, one of the most feasible technical
solutions for achieving zero carbon emissions in the short term is hydrogen internal combustion engines. In
this article, the physical and chemical properties of hydrogen gas are analyzed first, and the technical
characteristics of hydrogen internal combustion engine prototypes at home and abroad in recent years are
compared. The relevant domestic and aboard research progress of hydrogen internal combustion engines is
summarized, and the development trend of hydrogen internal combustion engine technology is concluded.
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Tab.1 Comparison of the properties of hydrogen with those of methane and isooctane (300 K, 1 atm)

JE AR H bt LT
JBE JR Ji H:/g/mol 2.016 16.043 114.236

I kg/m’ 0.08 0.65 692

2SR B em’s 0.61 0.16 ~0.07

B/ K B /m) 0.02 0.28 0.28

e /INAAE R B /mm 0.64 2.03 3.5

A A RPEAR IR /vol% 4-75 5-15 1.1-6
APPAPERR /(2 ) 10-0.14 2-0.6 1.51-0.26
ATRTERR (@ ) 0.1-7.1 0.5-1.67 0.66-3.85

fRHUE /M /kg 120 50 443

TEZ S BRI E /K 858 723 550
KIGIEE/ms™ 1.85 0.38 0.37-0.43
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Tab.2 Properties of hydrogen-air, methane-air and isooctane-air mixtures (300 K, 1 atm)

H2-air H2-air CH4-air C8H18-air
JE A=1 A=4 A=1 a=1
p=1 ¢ =0.25 p=1 p=1
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