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Abstract : A comprehensive quantitative investigation was conducted on a hydrogen-fueled intemal combustion engine to
examine the characteristics of the fuel and air mixing process, in-cylinder flow dynamics, and combustion. The
three-dimensional simulation revealed a dominant, strong vertical flow during the intake process. However, a significant
amount of hydrogen remained outside the piston bowl due to the extensive squish area. The analysis also indicated a
prominent swirl flow, especially on the exhaust side of the combustion chamber, while a counter-clockwise tumble flow was
predominant on the intake side. This interaction between the swirl and tumble flows facilitated flame propagation toward the
exhaust side.
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Nomenclature LME

HC  :hydrocarbon HA7| S AFEAHE Bl E sl B 559 Y
PM  : particulate matter 71802 2 AFL Al At 1y i‘ﬁlxﬂ |2
NOx :nitric oxides d3lE 9] 98 5579 2E Akl 2A g A
SCR : selective catalytic reduction o] a5 o] & Aol W] gk

DPF  : diesel particulate filter W72 Az (ARG AL oA eelea
DOC : diesel oxidation catalyst AG dAzel o3 e WaYo] o Aok wEhA AlA] Z}
RANS : Reynolds-average Navier-Stokes equation T @A) g Ak Jd8E F8ske U7
TDC :top-dead center o 7ol FHFsha 3ok

aTDC : after TDC FAaE HeE, FARE Aol 7Hsein gho]ZEl}l
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Table 1 Engine specifications

Parameters Units Nominal values
Bore m 0.123
Stroke m 0.155
Compression ratio - 10.3
Displacement volume cm3 11,050
Intake valve opening aTDC -379
Intake valve closing aTDC -150
Exhaust valve opening aTDC -595
Exhaust valve closing aTDC -342
211 2XE
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Fig. 1 Top view of the engine head and ports
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Fig. 2 In-Cylinder geometry
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Table 2 Global transport parameters

Parameter name Value
Prandtl 09
Schmidt 0.78
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