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Abstract :

LPG has been a broad concern of pro-environmental alternative fuel for vehicles. Recently, the new Liquid

Phase LPG Injection(LPLI) system extends the limit of power of LPG engine and gives a chance to substitute LPG
engine for diesel engine of heavy duty vehicles that are the main resources of air pollution in urban area.

Large bore size of heavy duty LPG engine derives a serious knock problem. To find an optimal MBT conditions, it is
necessary to know how the flame develops in the combustion chamber and find where the knock positions are.

In this study, the ion-probe head gasket was used to estimate the knock position. Inverse operation of the ion-probe
signal provides the flame developing characteristics. The further the position is from the spark plug, the later the flame
arrives and the more times knock occurs. The main factor that effects knock position is inferred a flow situation of

mixed gas in the combustion chamber.
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Table 1 Engine specification

Engine type

Combustion system

SI LPLI single cylinder engine

Bowl-in-piston chamber

Bore X Stroke 130 X 140 (mm)
\ﬂ)lacement volume 1858 CC

Compression ratio 10

VO BTDC 18°

vC ABDC 50°

EVO BBDC 50°
EVC ATDC 18°
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Fig. 1 Picture of PCB printed ion-probe head gasket
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Fig. 2 Sectional diagram of ion-probe circuit board
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Fig. 3 Schematic diagram of ion-probe signal acquisition

system

o FEZAG. o)ex2H AsE ¥ A5
o] 30kHz2 21 3td A& A S 913 TDCA
S o] WiTh Fig 3= o] T2 B A5 5L
Sl 4% A Eolut

olexgHd T2 AFE F pAC]ER =0
=8) &g 7| g} o] & A A7) 8l 2.5kHz
A 23 JEF At 2159 vxjg o]
Bl 9} FE) 8§ 9] oo B} &= Fig. 40l eb At

Lon probe signal (Volt)

2 1 1} ) 1 T
41500 41600 41700 41800
Measured time

(a) Raw data

Lon probe signal (Volt)

2 L 1 L | '
41500 41600 41700 41800
Measured time

(b) 2500Hz low pass filter data
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Fig. 5 30% threshold to the peak of ion-probe signal
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Fig. 7 Flame arrival crank angle from spark timing to each
ion-probe position, 900rpm, propane, WOT

Table 2 Distance from spark plug to each ion-probe

Ton Pr.obe Distance from spark Relative distance

position plug(mm)
1 73.58 0.992
3 74.14 1
5 72.63 0.977
7 69.36 0.936
9 65.02 0.877
11 60.67 0.818
13 57.60 0.777
15 56.88 0.767
17 58.79 0.793
19 62.66 0.845
21 67.11 0.905
23 71.07 0.959
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Fig. 8 The correlation of flame arrival crank angle and Pmax
timing from ignition timing
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Z Average ﬂame contour

Fig. 9 Various flame developing contours and average flame
contour at 900rpm, propane, WOT
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