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A premixed charge compression ignition engine is experimentally investigated for the reduction of NOx and
smoke emissions from diesel engines. In this study, the premixed fuel is injected into the intake manifold to
form homogeneous pre-mixture in the combustion chamber and then this pre-mixture is ignited by small
amount of diesel fuel directly injected into the cylinder. In the premixed charge compression ignition engine,
NOx and smoke concentrations of the exhaust emissions were reduced simultaneously as compared with the
conventional diesel engine. But HC emission was increased with the increase of premixed ratio. Also, when
EGR system was applied to the PCCI diesel engine, the effect of EGR rate on the combustion characteristics
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and the exhaust gas emissions was discussed.
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Combustion Characteristics of Premixed Charge Compression
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Table 1 Specification of test engine

B Item Specification

Type 4 cycle single cylinder diesel engine

Combustion chamber Direct injection

Output(PS) 10

Engine speed (rpm) 900

Number of cylinder 1

BorexStroke (mm) 110x150

Compression ratio 174

Extraust gagmmmdie

Premixed fuel inject Premixed fuel
Intake val EGR valve

Diesei injector Injection controller

Exhaust va —
@-ae =
b Exhaust gas H L
1

Heat exchanger

SSure sensor

bt e Al

00 oo

Exhaust gas
anstzegr Charge

amplifier

Combustion analyzer

Dynamometer controller

Test engine )-
fnd

Dynamometer

Crank angle
detectol

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Schematic diagram of EGR system
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Fig. 3 Effect of premixed ratio on the combustion charac-
teristics
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Fig. 4 Effect of premixed ratio on burned fraction
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Fig. 5 Combustion characteristics at each EGR rate condition
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Fig. 6 Effect of EGR rate on the combustion characteristics
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Fig. 7 Effect of premixed ratio on NOx emissions

70 HIRSAB =27

WX//,,\\\\

Smoke [%]

Yk

a0 1 1 s 1 L

00 0.1 02 o 3 04 05 06
Premixed ratio

//

Fig. 8 Effect of premixed ratio on smoke emissions

M 71&2 YA A JEF FF 4 L EGR
A2 H8E 49 23402 NOxg A%
A 8l gl A

A EF v gol] W}E A5 A9 WAL Fig. 8

o] A3 th NOxe] 299} o] o &3] 7}

Ztgel Mt 2ua e £ G243 7

43l oli= Fig. 4014 & 7o) & v &

9] 7ol mME FAL 7709 BEo] 1 Y9

2 Bodch 28U EGRE A 8389& 73%

A Exo Aotz Q3 dA 7|7k 272 A~
a9 s=7tSrtsta de= & A
dEF HEH3 gAY HCY v &

E 9871 Y18k Fig. 99 HC9| vl & &

A%t 1 43%E =25 A
ol A = ] A & up9} o] oA &3} gt &g

&
L=N
=

00 —0—EGR 0%
T —O0—EGR10%
—&— EGR 20%
500+ _——EGR30% o
g - /
o o]
8 300+ /
g 200 )
100 +
ok
L i 1 —

00 0.1 02 0.3 04 05 06
Premixed ratio

Fig. 9 Effect of premixed ratio on HC emissions
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Fig. 10 Effect of premixed ratio on IMEP and ISFC
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