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Abstract : As air pollution has become an important issue across the world, studies of clean fuel are on going to
reduce combustion emissions. One example is development of the LPLi(Liquefied Phase LPG injection) engine. Some
problems are occurred during development. One of the problems is icing phenomenon at injector tip due to evaporation
potential heat when liquid LPG is injected. If the Icing is raised at injector tip or injector inserting hole, it disturbs fuel
injection. And if the ice particles are inducted into cylinder, it brings problems associated with control of emission and
air/fuel ratio. In order to solve the problems, a rig system was set up and observed Icing of injector tip. Engine test was
carried out for visualization of injector tip icing and its effects on combustion and emissions.
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1. Engine 9. Dynamometer Controller

2. Surge Tank 10. Exhaust Manifold

3. Piezoelectric Pressure 11, Data Acquisition Computer
Transducer 12. Fuel Cooler

4,02 Sensor 13. Fuel Filter

5. MAP Sensor 14, Fuel Tank

6, Throttle Valve 15, Charge Amp.

7. Encoder 16. Exhaust gas Analyzer

8. Dynamometer

Fig. 1 Schematic diagram of LPLi engine test equipments

Table 1 Specifications of experimental engine

Engine V-6 2.7 DOHC
Fuel LPG
Bore X Stroke(mm) 86.7 X 75
Displacement(cc) 2,656
Connecting rod(mm) 141
Compression ratio 10.0
(o) 6 deg. (BTDC
Intake valve pen cg (BTDO)
Close 38 deg. (ATDC)
Open 44 deg. (BTDC)
Exhaust valve
Close 8 deg. (ATDC)

Air flow

Air flow &
Fuel injection

-
- -
o

Fig. 2 Comparison of the original injector position and the
moved injector position for visualization
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Fig. 3 Experimental set up for injector tip and fuel spray
visualization
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Fig. 4 Schematic drawing of the injector assembly and the
flow of the liquefied phase
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Fig. 5 Visualization images of the injector tip icing corresponds to elapsed time
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Injector tip

mainfold

Fig. 6 Images of the icing of an injector tip and the inflow into cylinder at the same time
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Fig. 7 The effect of the icing particle inflow into the cylinder #6 on exhaust gas emissions, at 2500rpm and bmep
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Visualization of the Icing at LPLi Engine Injector and the Effect of the Inflow of Ice Particle into Cylinder on the Combustion and the Exhaust Gas
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Fig. 8 The effect the of icing particle inflow into the cylinder #6 on HC, 9, cylinder pressure, and visualization image, at
2500rpm and bmep = 2.4bar
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Fig. 9 The effect of the icing particle inflow into all cylinders on exhaust gas emissions, at 2500rpm and bmep = 2.4bar
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