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A Study on the Combustion Characteristics of Diesel Engine
by the Change of the Intake Air Composition
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Abstract

Intake gases other than air, which is composed of oxygen, nitorgen, carbon dioxide, and

argon, are used to study their effects on the performance of the diesel engine experimentally.

The engine is operated at constant speed and fixed fuel injection timing, and cylinder pressure

and heat release rate are measured at various intake gas compositions. The results show that

increase of oxygen concentration improves the performance of the engine generally. The

adverse effect is observed when the oxygen concentration is increased over the critical oxygen

concentration of this test, mainly because of the over - shortened ignition delay. Increase of car-

bon dioxide concentration degrades the performance of the engine, mainly due to the lower spe-

cific heat ratio of carbon dioxide. Adding argon gas to the intake gas improves the overall per-

formance. Finally, it is found that two most influencing factors affecting the performance of the

diesel engine in this study are ignition delay and specfic heat ratio of the intake gas.
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Table 1 Engine Specification

Type 4 - Cycle, Direct Injection
Combustion Chamber Bowl in Piston

No. of Cylinder 4

Bore(mm) 102.0
Stoke(mm) 100.0

Swept Volume(cc) 3264
Compression Ratio 17.0

Injection Time(") 15°BTDC
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Fig.1 Block Diagram of Experimental Apparat-
us, Data Acquisition and Control System.
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Fig. 2 Cylinder Pressure and Rate of Heat Relea-
se at Air Intake Condition.
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Fig. 3 Effects of Oz Concentration on Cylinder
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Fig. 4 Effects of Oz Concentration on Rate of He-
at Release(Balance N2)
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Fig. 5 Effects of COz Concentration on Cylinder
Pressure(0z=21%, Balance Nz)
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Fig. 7 Effects of Ar Concentration on Cylinder Pr-
essure and Rate of Heat Release(0:=21%,,
CO2=17%, Balance Nz)
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