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ABSTRACT

Current rechargeable battery cannot provide high energy density and the operational durations required.
But linear engine/generators provide high energy density for portable power applications because fuel is
more high density. In this paper, we suggest that basic design of powerpack using linear engine for assisting
power output. Efficiency is relatively high because linear engine don’t have crank mechanism compared
with rotary engine. We made prototype engine and had experiments to know moving characteristic about the
Linear Engine. It was possible to operate velocity at 50 Hz at the firing and pressure in cylinder was
16bar.

KEY WORDS : Powerpack(}:.Z 1€ 2]), Linear engine(2]1 ] ¢l%), Linear generator(Z] o] 4 7]),
Free piston(3Z 2] 3] 2~ &), Hydrogen(54>)

Nomenclature IMEP : indicated mean effective pressure
ST : spark timing
P3 : portable powerpack

BTDC : before top dead center
ATDC : after top dead center
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Fig. 2 Schematic diagram for experimental setup
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Table 1 Specification of linear engine

Engine type Two stroke linear engine
Displacement [cc] 445
Bore [mm] 20
Maximum stroke [mm] 20
Compression ratio 17.6
Total weight [kg] 34
Scavenging arrangement type Cross-Scavenged type
Injection hole diameter [mm] 0.5
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Table 2 Specification of linear generator

Stator type Semi-closed
Stator length [mm] 40
Stator Slot pitch [mm)] 14
Tooth width [mm] 7
Coil turns 70
Wire diameter [mm] 0.9
Air gap Air gap length [mm] 25
Magnet type NdFeBr 35H
Translator Magnet length [mm] 45
Magnet width [mm] 5
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Table 3 Experiment conditions

Fuel type Hydrogen
Fuel injection pressure [bar] 2/25/3/35/4
Intake air pressure [bar] 0.5
Solenoid valve open timing [ms] 10
Spark timing [ms] 1/ 1.5// 42//‘5.55//53 /3.5
Piston mass [kg] 0.28
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