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Study on Backfire for a Two-Stroke Hydrogen Fueled
Free-Piston Engine with Loop Scavengding

KWANYEON CHO-", CHANGHEE BYUN:, DAEHA BACK:, JONGTAE LEE-

*Grad, School of Sungkyunkwan Univ., 300 Cheoncheon—dong Jangan-gu Suwon-si Gyeonggi—do
440-746, Korea
#=:School of Mechanical Engineering, Sungkyunkwan Univ.

ABSTRACT

For developing a two-stroke free-piston hydrogen engine with high efficiency and low emission,
determination of the scavenging type is one of the most important factor. In this research, backfire characteristics
for loop scavenging were analyzed with the number of piston crevice volume and piston expansion speed.
Rapid Compression Expansion Machine, RCEM was used for combustion research of the free piston H, engine
in the experiment. As the results, it was shown that although backfire occurring in a loop scavenging type
can be partially controled by a complete exhaust of burned gas, possibility of backfire basically exist due to
the structure which piston crevice volumes contact with fresh mixture in a scavenging port. However, a loop
scavenging may be considered as combustion chamber of a free piston H, engine from the point of view that
backfire does not occur nearby lean equivalence ratio obtained high thermal efficiency. It was also analyzed
that an advances of backfire occurrence timing with increase of the fuel-air equivalence ratio were due to
promotion of flame propagation into piston crevice volumes by decrease of the quenching distance.

KEY WORDS : Free-piston hydrogen engine(3Z2]¥| =& =4:27]3), Loop scavenging(®t427]), Expansion
speed(®8 &< 2), Piston crevice volume(3¥] =& EA#4]), Backfire control(< $}<}#))
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Specification of linear RCEM

Cycle 2cycle
Stroke x bore 85mm x 80mm
Compression ratio 8.57
Stroke volume 427cc
Ignition type Spark ignition
Exhaust port open BBDC 32.5mm
Intake port open BBDC 16mm
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Fig. 3 In-cylinder pressure curve and piston displacement in
the case of backfire occurrence.
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Fig. 4 Flame propagation into scavenging chamber from second
piston crevice volume and pressure curve in scavenging chamber.
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Fig. 5 Flame propagation into scavenging chamber from third
piston crevice volume and pressure curve in scavenging chamber.
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Fig. 7 Backfire occurrence piston displacement according to
expansion speed of piston.
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