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Effects of Intake Gas Compositions on the Performance
of Diesel Engine

A 4, o] A H*t
S K. Lee

ABSTRACT

A study on the performance of a Diesel engine with various intake gas compositions other than that
of air are performed experimentally. In this study, the concentrations of each of oxygen, nitorgen, carbon
dioxide, and argon are changed and their effects on the performance of the engine are investigated paramet-
rically. The experiments are performed at constant engine speed condition, and main mezsured parameters
are cylinder pressure, intake gas compositions, fuel consumption rate.

Increase of oxygen concentration up to 24% improved the performance of the engine generally. The
adverse effect was observed when the oxygen concentration was increased over 24%. Increase of carbon
dioxide concentration degraded the performance of the engine, mainly due to the lower specific heat ratio
of carbon dioxide. Adding argon gas to the intake gas improved the overall performance. Finally, it is
found that two most influencing factors affecting the performance of the Diesel engine in this study of
intake gas composition variation are ignition delay and specific heat ratio of the intake gas.
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Table 1 Engine Specification

Combustion Chamber Bowl in Piston

Bore(mm) 1020
Stroke(mm) 1006
Swept Volume(cc) 3264
Compression Ratio 170

Injection Time(® ) 15° BTDC
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Table 2 Fuel Specification

Net Reaction Enthalpy(MJ/kg) 432
Specific Gravity(15°) 082
Carbon, wt% 875
Hydrogen, wt% 125
Oxygen, wt% 0.0
Kinematic Viscosity(15°C, cst) 48
Molecular Weight(g/mole) 226

Table 3 Range of intake Gas Compositions

0, (Volume %) 210~259
co,( - ) 00~330
N, ( » ) 460~79.0
Ar ( > ) 0.0~10.1
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