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Effect of Injection Pressure on Low Temperature Combustion in CI Engines
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Abstract

Diesel low temperature combustion (LTC) is the concept where fuel is burned at a low temperature oxidation regime so

that NOy and particulate matters (PM) can simultaneously be reduced. There are two ways to realize low temperature com-
bustion in compression ignition engines. One is to supply a large amount of EGR gas combined with advanced fuel injection
timing. The other is to use a moderate level of EGR with fuel injection at near TDC which is generally called Modulated
kinetics (MK) method. In this study, the effects of fuel injection pressure on performance and emissions of a single cylinder
engine were evaluated using the latter approach. The engine test results show that MK operations were successfully achieved
over a range of with 950 to 1050 bar in injection pressure with 16% O, concentration, and NOy and PM were significantly
suppressed at the same time. In addition, with an increase in fuel injection pressure, the levels of smoke, THC and CO were
decreased while NOy emissions were increased. Moreover, as fuel injection timing retarded to TDC, more THC and CO

emissions were generated, but smoke and NO, were decreased.
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Table 1 Single cylinder engine specifications

Items Values
Displacement Vol.(cc) 498
Bore x Stroke (mm) 832 x 92
Compression ratio 17.7
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Fig. 1 Schematic diagram of experimental setup
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Table 2 Test conditions

Specification Values
Engine speed (rpm) 1500
Injection pressure (bar) 950~1050
Fuel injection quantity @50% load
Injection timing (BTDC, CAD) 0~7
Intake Pressure (bar, abs) 1
O, concentration (%) 16
EGR rate (%) 31
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Fig. 2 Ignition delay variations with respect to injection
timing and injection pressure
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Fig. 3 Indicated thermal efficiency variations with respect
to injection timing and injection pressure
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Fig. 4 THC emissions with respect to injection timing
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Fig. 5 CO emissions with respect to injection timing and
injection pressure
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