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in a Single-cylinder Direct Injection Diesel Engine with Common-rail
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Abstract : The purpose of this work is an experimental investigation of combustion and emission characteristics in DI
diesel engine applied high EGR rate as a method of low-temperature combustion. In order to analyze the effect of EGR
rate variation, a single-cylinder DI diesel engine was operated under various EGR rate conditions. In addition, injection
timing was variously controlled to investigate the effect of injection timing in DI diesel engine using the cooled-EGR
system. The NOx emissions were decreased in accordance with the increase of EGR rate. On the contrary, soot
emissions were generally increased under applied EGR conditions. However, soot emissions were decreased in a few
injection timings under high EGR rate conditions. The EGR results show that the ignition delay were increased by
decreased oxygen concentrations in combustion chamber under the high EGR rate.
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7Fode] AFAE o8l s s Qiok o Table 1 Specification of test engine
Q] o &3 9FE==3lo] EGRE &-43F -9 NOxoF Description Specification
PM O] &S A7E 4 i deE A Qrpto - Typeh - DI diesel engine
- ombustion chamber Reentrant
A et 7 EGRES A §30] A 7|7ke] - .
Injection system Common-rail
o = 5 = 5 5
A Fal deERrIE YT =M NOxst PM Nozzle hole diameter 0.128mm
o] FAAZE AR 5 Jrkn A Yok 2 Number of injector holes 6
i} o}A] o]E] sk Al 4 v o] A5 9] U] F Displacement volume 373.3cc
o) A g0 o]Fo] A% Bati 9Tk Number of cylinder 1
whebA] o)A Azle] A Aol wol ¥ Borexstroke 75mm>84 Smm
Compression ratio 17.8
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o] A2 EE W] il YA Az
olshA gk BRI APo] kR HNE F ST gy Highpressure
Aok o= AL iie] 8% SUAA L
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2 288 gk ol ol W) Aed 4w

Data acquisition
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o controller -
A7) 284S o R AL Wi jEngine
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NOx&} PM Q] A 7S ZA]o] A3 T 4= 9= o Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Schematic diagram of EGR system
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Table 2 Experimental conditions

Item Operating condition
Test fuel Diesel
Engine speed 1200 rpm
Intake N/A (natural aspiration)
Cooling water temperature 70°C
Start of energizing BTDC 0 - 20°
Injection quantity 8.76 mg ($=0.4)
EGR (%) min (L/min)
0 145.6
10 131.0
30 101.9
50 72.8
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Fig. 3 Effect of EGR rate on combustion characteristics
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Fig. 5 Effect of EGR rate on NOx emissions
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Fig. 6 Effect of EGR rate on soot emissions
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Fig. 9 Effect of EGR rate and injection timing on NOx and
soot emissions
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