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Effect of Recirculated Exhaust Gas Temperature on Performance and
Exhaust Emissions in Diesel Engines with Scrubber EGR System

Myung-whan Bae, Tae-yong Ha, Chang-sung Ryu, Jung-ho Ha, Jae Yoon Park

Abstract

The effects of intake mixture temperature on performance and exhaust emissions under four kinds
of engine loads were experimentally investigated by using a four-cycle four-cylinder, swirl chamber
type, water-cooled diesel engine with scrubber EGR system operating at three kinds of engine
speeds. The purpose of this study is to develop the scrubber exhaust gas recirculation(EGR) control
system for reducing NO, and soot emissions simultaneously in diesel engines. The EGR system is
used to reduce NO, emissions. And a novel diesel soot-removal device with a cylinder-type scrubber
which has five water injection nozzles is specially designed and manufactured to reduce soot
contents in the recirculated exhaust gas to the intake system of the engine. The influences of cooled
EGR and water injection, however, would be included within those of scrubber EGR system. In
order to study the effect of intake mixture temperature, a intake mixture heating device which has
five heating coils is made of a steel drum. It is found that the specific fuel consumption rate is
considerably elevated by the increase of intake mixture temperature, and that NO, emissions are
markedly decreased as EGR rates are increased and intake mixture temperature is dropped, while
soot emissions are increased with increasing EGR rates and intake mixture temperature.
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Fig. 1 Schematic of experimental apparatus

Table 1 Specifications of test engine

Item Specification
4 Cylinder, 4 Cycle
T Water—cooled, Swirl,
ype chamber, Natural
aspiration
Piston Displacement (cc) 2476
Bore (mm)x Stroke (mm) 91.1 x 95
Max. Power 58.82 kW/4200 rpm
Fuel Injection Timing ATDC 4°
Compression Ratio 21 11
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