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Abstract >> A linear engine has advantages in terms of volume and weight, because there are no rotating parts.
Thus, it is considered that linear engines might be suitable in hybrid vehicles. However, the linear engine has
challenges in terms of the engine ignition timing and efficiency, so the engine has not been commercialized yet.
In this study, the dynamic and combustion characteristics of the linear engine might be specified by various loads
which are changed by conductance. The engine used in this experiment consists of two combustion chambers,
four compressors, two linear alternators and a mover with a piston head and magnets. The way fuel is supplied
in the experiment is by propane fuel being mixed with air in the carburetor, then being delivered into combustion
cylinders via compressors. In the experiment, conductance is altered from 0.04 to 0.16mho, and the ignition timing
is ahead by just 5.0mm from the maximum stroke. As a result of the experiment, frequency, stroke, input calories
and maximum pressure are decreased when the conductance is increased. Meanwhile, IMEP, generation efficiency
and electric power are increased when the conductance is increased. Therefore, it might confirm that high
conductance generates more efficient electric power, but that thermal efficiency is the highest in the state of
0.08mho.

Key words : Linear engine(2]14 o]l %), Linear alternator(2]1] o] ¥4 7]), Load(F-3}), Conductance(ZA S &€l 2A),
Dynamic charateristics(52 £4J), Combustion characteristics(d2E-4])

Subscripts BDC: Bottom dead center
IMEP: Indicated mean effective pressure

RE-EV: Range extended electric vehicle COV: Coefficient of variation

TDC: Top dead center
aTDC: After top dead center 1. A 2
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Fig. 1 A schematic of the experimental setup

2,1 HaiEx|

& d7ollMe Fig. 13 ol Sl xle]
Aol glon i 0‘57171—‘2— ax XPZHOM

ol

Q= AERIL 49mm o|H AER IV}
uf] 9l=H]= ¢F 46 o]t} Fig. 2= 4419
o)t UeHAQl ARl M E= B
og 333 ZojA TDCY Z=E 7|30 sl -
30aTDC ~ 10°aTDC Aolo] H3}= s}= #o| olut
Aot} Tt 2lyollie A3 27t g1 o
B =2 7|20 g A3l sh=upio] E7ks6)
aL, gAaEe] BRI 2 ] HIE sfof dirh
E3H TDC7} -84 & W] wjio] TDCE 7|
o2 5HA] il thE 7| ARSI A 2
AdolAe AE AW FES 7153H(0mm, 2y
TDO)L.2 3o 7|&H o2 HE 5.0mm AHL &
T3 go|w, 14.8mm | Fo|A HEY EgAR o
et & 2o TDCAH-2 7]=50] =9 2o BDC
A2 49mm7} Er} AL SHol S7147F

>>

ot

RS T [EEAL S QR

Computer
Table 1 Engine specification

Engine type Tow stroke linear engine

The number of cylinder 2

Bore [mm] 40

Maximum stroke [mm] 49

Maximum effective stroke [mm] 29

Compression ratio (Max.) Various(46)
/Imake port

Pressure Iy yy

) Exhaust port

sensor

Spark plug

HI y
N —

Piston head

i g P

\

i Max. Bottom dead center (49mm)

Intake open (34mm)

Exhaust open (29mm)
Motoring trigger(14.8mm)
Spark timing point (5.0mm)

Reference point (0mm)

Fig. 2 A schematic of combustion chamber
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Table 2 Experimental conditions

Sp'c.lrk timing 5.0
(before cylinder cover) [mm]
Fuel type Propane
Fuel input method carburetor
Fuel pressure, Pf{MPa] 0.1
Intake temperature, Tin[K] 291+1
Conductance, G[mho] 0.04, 0.06, 0.08, 0.10,
(1/Rload) 0.12, 0.14, 0.16
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