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Abstract: Automotive manufacturers have recently developed various technologies for improving fuel economy
and satisfying enhanced emission regulations. The ultra-lean direct injection engine is a promising technology
because it has the advantage of improving thermal efficiency through the deliberate control of ignition. A
conventional LPG engine has been redesigned to an ultra-lean-burn LPG direct injection engine in order to
adopt combustion system of ultra-lean-burn . This study is aimed at investigating the effect of a change in
the compression ratio on the performance and emission characteristics of a lean-burn LPG engine . The fuel
consumption, heat release rate, combustion pressure, and emission characteristics are estimated depending on
changing the effect of compression ratio . When the compression ratio is increased, it is difficult to improve
the fuel consumption owing to an unstable combustion state, but the total hydrocarbon and nitrogen oxide
emissions are reduced.
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Table 1 Specification of base engine

Engine style DOHC 4 valve
Displacement volume(CC) 1,996
Bore x Stroke(mm) 86 x 86
Compression ratio 10:1 — 12:1
Fuel injection pressure 20 MPa
A/F ratio Up to 40
Cam adjustment Intake & Exhaust
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Table 2 Optimum spark and fuel injection timing Table 3 Optimum spark and fuel injection timing
at compression ratio 10:1 at compression ratio 12:1
C . Iniecti Injection timing Spark c . Iniecti Injection timing Spark
nmprf:sswn njection A First Second 'pa'r nmprf:sswn njection A First Second 'pa'r
ratio strategy A N Timing ratio strategy A N timing
injection injection injection injection
1.0 | 330°CA x 35°CA 1.0 | 330°CA x 35°CA
Single 15 Single L5
injection - 46°CA x 42°CA injection N 37°CA x 31°CA
Lean Lean
10:1 limit 12:1 limit
. 1.5 . 15
Multiple Multiple N
Injection 46°CA 38°CA 42°CA injection | 35°CA 23°CA 29°CA
Lean (LS ean
(LS. Yimi - limit
imit
Return Rail P-:I-l Heat Exchanger
(e ECU
] Air Temp, sénsor
1o ar Tank Pressure/Temp. Sensor
B 3 E— Throttle Posttion Sensor
HP Fuel pum MAP sensor
Fuel pump Cofnmon Rail UEGO Sensor A
Crank Shaft Position Sensor
Cam Shaft Position Sensor
Knock Sensor
o Water Temp. Sensor
Air Filter
T Mumber of Injection Control
00000 \ Injection Timing Control
coo00 0 Ignition Timing Contral
000000 = : : :
Laminar
Flowmeter
=70 Lambda sensor
atst Gas
Analyzer DC Dynamometer

Controller

Torque sensor

; Tachometer
e ——

DC Dynamometer

Fig. 1 Schematic diagram of experimental apparatus
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