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Various Injection Conditions and Fuel Control of an LPG Liquid
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Abstract : Fuel injection rate of an injector is affected by various injection conditions such as injection duration, fuel
temperature, injection pressure, and voltage in LPG liquid injection systems for either a port-fuel-injection(PFI) or a
direct injection(DI) in a cylinder. Even fuel injection conditions are changed, the air-fuel ratio should be accurately
controlled to reduce exhaust emissions. In this study, correction factors for the fuel injection rate of an injector is
derived from the density ratio and the pressure difference ratio. A voltage correction factor is researched from injection
test results on an LPG liquid injection engine. A compensation method of the fuel injection rate is proposed for a fuel
injection control system. The experimental results for the LPG liquid injection system in a SI-engine show that this
system works well on experimental range of engine speed and load conditions. And the fuel injection rate is accurately
controlled by the proposed compensation method.

Key words : LPG(Liquefied petroleum gas : @ 3}4]-5-7}2), Liquid injection system( 2} 4+2-A} % 2]), Fuel injection
control(d & F-A}A] o]), Correction factor(X. 73 A <), Injection duration(&£A}7]17H

Nomenclature VvV  :velocity, m/sec
A aream? : density, kg/ ¢
F  :correction factor
hn :height, m Subscipts
m  :mass, kg f : fuel
N :revolution number, rpm b : butane
) : pressure, kPa base : base condition
r  :specific gravity e  engine
¢ : time, sec i : injection condition
T  :temperature, K, °C m  :intake manifold

p  :propane
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Fig. 1 Schematic diagram of liquid fuel flow in an injector
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Fig. 4 Block diagram of fuel injection control in an engine
management system (EMS)
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