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A Basic Study on the Dynamic Characteristics of
~ Free-Piston Hydrogen Fueled Engine
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Graduate School of Sungkyunkwan Univ.
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ABSTRACT

To clarify the cause of backfire occurrence and realize a hydrogen fueled engine linear
alternator system, dynamic characteristics of a free-piston hydrogen engine were analyzed and
compared with those of conventional reciprocating engines. It was found that the mean velocity
and acceleration of a free-piston engine were higher than those of reciprocating engines. Piston
displacement and compression ratio were varied with the change of the fuel mass flow rate.
Therefore, the operational stability and controllability- were the most important thinks of the
development of a free-piston hydrogen engine.

FRIIGBOl : Free-piston engine(Z 272 E A7), Hydrogen engine(4 2 137), Dynamic
characteristics(‘F % §4J), Linear alternator(2]uo] ¥#7]), Mean piston
velocity(B# H2ELE)
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Fig. 1. Free-piston engine types
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Fig. 2. Basic structures of reciprocating and
free-piston engine
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Table 1. Specifications and parameter conditions
of free-piston and: reciprocating engine

Stroke(mm) 49.6(typical)
- ‘Bore(mm) 50.6
Connecting rod 4
length/crank radius
Compression ratio - Bltypical)
Piston mass 3kg(typical)
Initial. temperature 300K
Initial pressure 1 atm
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Fig. 3. Piston displacements of free-piston
and reciprocating engine
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