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A Study on the Effects of Recirculated Exhaust Gas
on Soot Emissions in Diesel Engines
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ABSTRACT

The effects of recirculated exhaust gas on the charactenistic of soot emissions have been
investigated by using an eight-cylinder, four-stroke, direct injection and water-cooled diesel
engine operating at several loads and speeds. The experiments in this study are carried out
at the fixed fuel injection timing of 38° BTDC regardless of experimental conditions. The
intake oxygen concentration and the mean equivalence ratio calculated by the intake air flow
and fuel consumption rate are used to analyze and discuss the influences of EGR rate on
soot emissions. Results of this study indicate that soot emissions increase owing to the drop
of intake oxygen concentration and the rise of equivalence ratio as the EGR rate increases at
a given engine load and speed, especially the high load.
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Fig.1 Schematic diagram of test apparatus

Table 1 Specifications of Test Engine

Timing

| Itemsm N Sgg;iﬁf:“ations
Engine/Model MAN-M-(V8)/D-1548M
8 Cylinder, Water-Cooled,
Type 4 Cycle, Direct Injection,
N V Type, Natural Aspiration
Pi
ston 1163 £
Displacement
Bore X Stroke 115 mm><140 mm
o .. "
1T1pres SION 171
Ratto
] Injects
Fuel Injection RTDC 3

Maximum Power L 113 kW/2,000 rpm

Valve Timing

Intake Open : 4° 30' BIDC
Intake Close : 27° 30" ARDC
Exhaust Open : 40° BBDC

Ex.:lgust Close : 8 ATDC
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Fig.2 Schematic diagram of sequence of
events during diesel soot formation
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Fig.3 Transmission electron micrograph of soot particles formed during
a constant -volume combustion
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