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The Experimental Research for the Combustion and Dynamic
Characteristics of the Linear Engine on the Variable Spring Stiffness
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Abstract >> This study was experimentally investigated on the effects of spring stiffness applied to linear compressor
chambers. The springs prevented piston head from colliding with engine cover, stored the kinetic energy and
regenerated the kinetic energy. The linear engine has two combustion chambers and four compressor chamber.

The combustion chamber bore size was 30 mm, maximum stroke was 31 mm and effective stroke volume was
25.45 cc respectively. The spring stiffness was varied such as 0, 0.5, 1.00, 2.9 and 14.7 N/mm. The linear engine
was fueled with premixed LPG (propane 99%) and air by pre-mixture device. As an experimental result, The stroke,
piston velocity and the piston frequency were increased by high spring stiffness. Also, thermal efficiency was grown.
because the increased stroke made the higher compression ratio. In conclusion, electric power and efficiency were

improved.

Key words : Linear engine(2]1]©] 2llZl), Linear generator(2]1 o] ¥4 7)), Spring stiffness(~Z & 7}4J), Combustion

(914), Dynamic characteristics(5%] EA4])

Nomenclature

Vo : Piston velocity, m/s TDC
P. : In-cylinder gas pressure, MPa BDC
Vpmav : Piston maximum average velocity, m/s Cov
Vpaw  : Piston average velocity, m/s LPG
IMEP
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Subscripts

: Top dead center

: Bottom dead center

: Coefficient of variation

: Liquefied petroleum gas

: Indicated mean effective pressure
: Electric control unit

: Direct current
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Table 1 Specification of linear engine

Number of cylinder 2
Bore [mm] 30
Maximum stroke [mm] 31
Maximum effective stroke [mm] 18
Reciprocating mass [kg] 0.8
Maximum effective compression ratio 23.59
Clearance height(at max. TDC) 0
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Table 2 The kind of spring stiffness

No. | d [mm] | Min Length [mm] | Stiffness [N/mm]
1 - - 0

2 1.6 17.6 0.5

3 1.9 214 1

4 2.3 19.0 2.9

5 32 25.5 14.7
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