St=2A 9 AlOIUXIEE =2&(2009. 10), HI20& M55
Trans. of the Korean Hydrogen and New Energy SocietA2009. 10), Vol. 20, No. 5, pp. 371~377

Uni-flow 27184 28E OoIAE +4J|H9
LAEZJH0H0 WIE A2t |4

The Characteristics of Backfire for 2 stroke Free—Piston
Hydrogen Fueled Engine with Uni-flow Scavenging

KWANYEON CHO-", HYUNGWOOK CHO-, 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., 300 Cheoncheon-dong Jangan-gu
Suwon-si Gyeonggi-do 440-746, Korea

ABSTRACT

Backfire characteristics for hydrogen fueled free piston engine with uni-flow scavenging is investigated
with different stroke, exhaust vlave openning timing and fuel-air equivalence ratio by using RICEM (Rapid
Intake Compression Expansion Machine) for combustion research of free piston engine. As results, it is
found that backfire can be occurred due to slow combustion of unhomogeneous mixture in the piston
crevice volume or/and in the cylinder near piston head. And the more stroke of free piston H2 engine with
uni-flow scavenging is short the more opening timing of exhaust valve have to be advanced to control
backfire.
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Fig. 1 Photograph of RICEM.

Table 1 Specification of RICEM apparatus

BorexStroke (mm) 80%125 80x85

Scavenging type uniflow uniflow
Displacement volume 628 cc 427 cc

Compression ratio 13 8.57
Stroke to bore ratio 1.56 1.06
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 3 Backfire detection chamber.
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Fig. 4 Pressure curve in cylinder in the case of backfire occurrence
for each stroke.
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Fig. 5 Backfire occurrence due to slow combustion of mixture
in the piston crevice volume.
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Fig. 6 Pressure curve in intake chamber showing backfire due
to mixture in piston crevice volume.
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Fig. 7 Backfire occurrence due to slow combustion of inhomo-
geneous mixture in the chamber.
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