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An effect of ignition timing
on exhausting property of LPG Engine
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Abstract

As an automobile fuel, LPG has many environmental advantages compared to
gasoline or diesel. However, current LPG engine which is provided with LPG fuel as
gas form has lower power and worse fuel efficiency than gasoline engine. These
problems of low power and bad fuel efficiency come from lower volumetric efficiency.
Also there is a new rising problem of high failure ratio in an engine emission test.
Although there are many factors which affect engine performance of exhaust gas
emission, one believes that the fact that ECM of gasoline engine is used for LPG
engine when retrofitting gasoline engine to LPG engine is one of the main problems,
which lower engine power and emit more noxious gas due to wrong ignition timing.
To solve these problems, one studied the effects of ignition timing on the exhaust gas
to find out the optimum condition of ignition timing. The experimental results show
that noxious exhaust gas is reduced and engine power is increased if the optimum
control of ignition timing is applied in accordance to the revolution speed of engine.
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Fig. 2 Schematic diagram of LPG engine
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Table 2. Specifications of experimental engine
4-Stroke, 6-Cylinder

Engine Type

Bore * Stroke 91.10 * 76 mm
Displacement 2972 cc
Valve type DOHC 4 Valve
Compression ratio 100 01
Combustion

Pent-roof

chamber type
Max. Power
Max. Torque

185 ps / 6000 rpm
246kg - m / 4500 rpm

T open BTDC 165°
Intake close ABDC 555°
- open BBDC 485°

Exhaust close ATDC 155°

LAl Q.

d ] AL 712 (DOHC 71%), 7l
# A8 FTHAA (LPG Vaporizer), ¢8 Ao &

= 3
dolel, 18 FE4A (7ERE dEg) 2 A
%, % s A°FH (MOTEC M800
EMS), 71¥ 4% 432 ($HA130kW Eddy

current type ¥ 84 AEEY) IzA$5 - VB
A AolFa], FdWl A AR (Lambda meter
(ETAS LA4), Exhaust gas analyzer (HORIBA
MEXA-554]JK), Combustion pressure (KISTLER
6052B1), Rotary encoder (OMRON E6A2.C) % Al

o] AA (MAP, TPS, Fuel pressure, O2) %],
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Fig. 3 Schematic diagram of experimental
apparatus
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Table 3 Experimental condition for engine test

Engine 850, 1000, 1500
speed 2000, 2500. 3000rpm
Advanced 5, 10°
Spark MBT
timing Retarded 5, 10°
(5° BTDC 7t3)
Fuel . .
He LPG gas(Mixer& Vaporizer)
control
Lambda Variable (A 1.03~140)
value
Load no Load
Throttle Position 6 Fuel Injectors
B .__.____.»
Air Flow Sensor I .
Engine Temperature EMS e
. -
Inlet Air Temperature M otec
- —_....——»
Oxygen Sensor B M8OO
Cam Position . _____Mnition Outpu
Crank Position EGR Solenoid.

Fig. 4 Schematic diagram of system
composition for experimental

Engine ignitien starting tiing

/

L

Belore pulse l—‘ 7
conversion

j ‘, Pulse width conversion

|| Falling edge tining
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F 3
-
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Fig. 5 Diagram of signal pulse
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