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A Study on the Stratified Combustion and Stability
of a Direct Injection LPG Engine
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Abstract >> Lean burn engine, classified into port injection and direct injection, is recognized as a promising way
to meet better fuel economy. Especially, LPG direct injection engine is becoming increasingly popular due to their
potential for improved fuel economy and emissions. Also, LPDi engine has the advantages of higher power output,
higher thermal efficiency, higher EGR tolerance due to the operation characteristics of increased volumetric efficiency,
compression ratio and ultra-lean combustion scheme. However, LPDi engine has many difficulties to be solved,
such as complexity of injection control mode (fuel injection timing, injection rate), fuel injection pressure, spark
timing, unburned hydrocarbon and restricted power. This study is investigated to the influence of spark timing,
fuel injection position and fuel injection rate on the combustion stability of LPDi engine. Piston shape is constituted
the bowl type piston. The characteristics of combustion is analyzed with the variations of spark timing, fuel injection
position and fuel injection rate (early injection, late injection) in a LPDi engine.
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Table 1 Specification of the LPDi test engine
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Table 2 Experimental test condition

Engine Revolution [800, 1000 rpm

Engine type 4-Stroke, 4-Cylinder Load 1/4 load

Bore x Stroke 82.0x93.5mm A/F ratio Rich lambda (10.3 : 1)~Lean limit lambda
Displacement 1975¢cc Injection timing BTDC 25°~BTDC 125°

Compression ratio 11.0 : 1 Spark timing BTDC 0°~BTDC 45°

Max. Power 141 ps / 6000 rpm Fuel pressure 50 bar

Max. Torque 18.6 kgm / 4500 rpm Coolant temp. 80°C

Int. valve open/ close BTDC 18°/ ABDC 54° SCV control Close

Exh. valve open/ close BBDC 47°/ ATDC 17° Piston type Bowl type
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