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Abstract : The purpose of this study was to evaluate the effects of gasoline fuel to the LPI engine. Firing test bench
was used in order to assess the effect on gasoline-injected LPI engine. Gasoline fuel was supplied into the reverse
direction(3-4-2-1 cylinder) at 3.0 bar with commercial gasoline fuel pump. Engine test was performed using the firing
test mode at end of line. The deviations of excess air ratio of each cylinder and maximum combustion pressure using
gasoline fuel were within 0.1 and 1~2 bar. Engine start time was measured with changing coolant temperature at 20°C,
40°C, 80°C, respectively. Residual gasoline volume in the fuel line was measured about 32 cc after firing test and it was
less than 2 cc within 10 seconds purging. To simulate the end of line, the residual gasoline in the fuel line was purged
during 5 and 10 seconds. Start time of LPI engine with LPG fuel were 0.61 and 0.58 seconds. This work showed that
severe problems such as misfiring and liner scuffing were not occurred applying gasoline fuel to LPI engine.

Key words : LPI( A8 AL), LPG(9 34 -5-7}2), Gasoline($)eH-F), Firing test mode(Z3}A)E 2. 2), Variable
pressure regulator(7}¥ 9} 8 24 77), Residual gasoline( 253 2-&)

Nomenclature EVO : exhaust valve open
EVC : exhaust val
LPI :liquid phase injection exhaust valve close
ppmc : parts per million carbon

LPG : liquefied petroleum gas
THC : total hydrocarbon

EMS : engine management system

ECU : electronic control unit

IFB :interface box LME

IVO :intake valve open Bgdzie] EHEE Yoz Az HE o

IVC :intake valve close Al HEZAHFGAE 8t 23 A)FE Al sEi)
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Fig. 1 Schematic diagram of experimental system
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Table 1 Specification of test engine

ftem Specification
Engine type In-Line, DOHC 16V
Bore x Stroke (mm) 86 x 86
Displacement (cc) 1,998
Compression ratio’ 10.5:1
V?Ilzfoﬂ%ng BTDC 10/ ABDC 46
EVO/EVC) BBDC 34/ ATDC 10
Valve Timing
(IVO/IVC LPI
EVO/EVC)

Fig. 2 Simulated firing test bed with LPI engine
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Fig. 3 Fuel supply system
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Fig. 4 Spray pattern of LPG and gasoline fuel using LPI
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Fig. 5 Gasoline fuel supply method

(b) Reverse direction
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Fig. 7 Engine firing test mode at end of line
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Fig. 8 Startability of engine at coolant temperature 20°C
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Fig. 9 Startability of engine at coolant temperature 40°C
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Fig. 10 Startability of engine at coolant temperature 80°C
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Fig. 11 Engine speed and coolant temperature
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Fig. 12 Comparison of injection duration and excess air ratio
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Fig. 13 Behavior of combustion pressure at idle rpm
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Table 2 Purged and residual gasoline volume at fuel line

Blowing time (sec) | 2 4 6 10 | 20 | 30
Purged Vol. (cc) | 26 28 28 31 32 32
Residual Vol. (cc) | 6 4 4 1 =0 | =0
40
—&— Purged Gasoline Vol.
35 & Residual Gasoline Vol.
1 Total Gasoline Vol.
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2
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Fig. 15 Purged and residual gasoline volume at fuel line
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