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A Study on the Effect of Recirculated Exhaust Gas with Scrubber
EGR System upon Exhaust Emissions in Diesel Engines

Myung-whan Bae and Jung-ho Ha
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A ®&%E), Scrubber EGR System(=Z W3 EGR AlZH), Intake Oxygen Con-
centration(s Y 4k 45 &), Exhaust Oxygen Concentration(¥l]7]4t4 % &), Equivalence
Ratio( 3 #H])

Abstract

The effects of recirculated exhaust gas on the characteristics of NO,; and soot emissions under a
wide range of engine load have been experimentally investigated by a water-cooled, four-cylinder,
indirect injection, four cycle and marine diesel engine operating at two kinds of engine speeds. The
simultaneous control of NQ, and soot emissions in diesel engines is targeted in this study. The EGR
system is used to reduce NO, emissions, and a novel diesel soot removal device with a cylinder-type
scrubber for the experiment system which has 6 water injectors(A water injector has 144 nozzles in 1.0
mm diameter) is specially designed and manufactured to reduce the soot contents in the recirculated
exhaust gas to intake system of the engines. The intake oxygen concentration and the mean equivalence
ratio calculated by the intake air flow and fuel consumption rate, and the exhaust oxygen concentration
measured are used to analyse and discuss the influences of EGR rate on NO, and soot emissions. The
experiments are performed at the fixed fuel injection timing of 15.3° BTDC regardless of experimental
conditions. It is found that NO, emissions are decreased and soot emissions are increased owing to the
drop of intake oxygen concentration and exhaust oxygen concentration, and the rise of equivalence ratio
as the EGR rate rises.
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Fig. 1 Schematic of experimental apparatus

Table 1 Specifications of test engine

Item Specification
4 Cylinder, Water-Cooled,
Type 4 Cycle, Indirect Injection,

Natural Aspiration
Piston Displacement(cc) | 3260
Bore(mm)x Stroke(mm) | 95 x 115

Max. Power 29.4 kW / 1800 rpm
Fuel Injection Timing | BTDC 15.3°
Compression Ratio 20 : 1
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Fig. 2 Assembly of a novel diesel soot
removal system with a cylinder-
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Fig. 3 Correlation between EGR rate and intake
oxygen concentration as parameters of
engine speed and load
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Fig. 4 Effect of intake oxygen concentration(with
EGR/without EGR) on NOy emissions
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Fig. 5 Effect of intake oxygen concentration(with
EGR/without EGR) on soot emissions
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