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Lure preparation. Tb:mgdnodmdmaddndmdemmdnmad
the effects on the comby and emd were repocted for
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show that the brake thermal efficiency was improved to 21.048% with the addition of 205
steam 2ddition and the NO, emtssions were also reduced The emisstons of CO
and unburned bydrocarbon were found 0.7% and 93 ppmrespectively at the steam additton
rate of 20%, however a rapid Increase was observed if the steam injection rate was increased
further. Overall, the present work shows that by the addition of steam, the CO and anburned
hydrocarbon emisstons can be redisced significantly along with NO, emissions and also there
Is a greater potential to controd the start of combastion.
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INTRODUCTION

“The homogeneous charge compression ignition (HCCT)
dlesal engines zre expacted to be the favored source of power

However, HCCI engine has disadvantage of high CO and
PM emissions [3]. The PM can be reduced by using Diesd
Oxtdation Catalysts (DOCs) and Diesel Particulate Filters
(DPFs}. DOCs are sultable only for noa-road applications

for heavy Industrial and transportation sector with high
power autpat 2nd low exhaust emissions. The HCCI tech-
nology addresses the challenges In terms of NO, (Oxides of
Nitrogen} and particulate matter (PM) poliutants that result
due to combastion of heterogeneous 2ir-fuel charge [1-2].
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and are capable of reducing PM to 25% or more. DPFs, are
more expensive. and are able to reduce the formation of
PM by up to 90% and work effecttvely on engines that zre
zble to sastain high exhaust temperature [4]. Furthermore,
tn HCCI dsesel engine there s no direct control on the
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tures of 363K, 404K and 513K for 10%. 20% , 30%, 40% and 50% EGR each.
The results predicead that the combustion iznition tining is advanced by increas-
ing the EGR It was found dhat the combustion tfming was ad-
vanced by 3 degree arank angle by increasing the temmperamre of EGR. from 363
K to 404 K and the heat releasa rate was reduced by 163.857degree of crank
angle The effect of low EGR temperature 15 predonunant at higher percentages
of EGR. It was also found that the CO and UHC levels nearly kept constant with
an incease in EGR. temperature the NO, levels increase linearly with an in-
crease i EGR temperamre. The HCCT combustion @ diese] engine can be con-
totled by adjustng the tenperature and mass percentage of exhaust gas recircu-
lazion while retaming lower NO, emissions and very lile increase in CO and
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1. Introduction

Homogenous charge conpression imiton (HCCT) mode of
combustion is an altematve combustion straegy for con-
ventional diesel engine that offers the potential o high
power owpw with significantly reduced exhanst emissions
0£NO, and Particulate marter [1.2] HCCT engines encoun-
ter Jow temperatimes during the combustion producing
high levels of emissions of HC and CO [3]. In HCCI
engime, the fuel and air are mivad homogenously before the
start of combustion. The homogenous mixture auto-ignites
as a result of te temperature increase during the compres-
sion stroke and bums vohemetrically in a faster process
giving a parallel energy release throughout the entire com-
bustion zone. HCCT combustion is a chemical kinetic com-
bustion process and iz mfluenced by various factors like in-
cylinder presswre, wemperature, fusl characteristics and

conposiion of the charge within the cylinder. HCCI needs
00 centalized combustion initaton and comrespondinsiy
suffers lack of control of start of combustion [4]. Research-
ers have reported varions strategies for the contol of com-
bustion phasing by adjusting the conpressed 2as tempers-
ture so that the charge mixnmre auto-ignite: at the deswed
crank angle such as vanable compression rato [5], varisble
valve timing {6], and intake air hesting [7]. The HCCI
combustion and emissions are siguificanty affactad by the
inigal tenperanme of the mixnre {8]. The CO emissions
can be reduced by modifying the key oxidation reaction
Tate constant.

Exhaust zas recirculation (EGR) = widely used to reduce
the NO, emissions and & considered as the basic method to
control the combustion phasing and bum rate in HCCI
combuston enzines. The auto-ignidon and smmltaneous
combuaston nanme of HCCT engine Emit the combustion
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In this paper, a computational m-cylinder analysis of HCCI
diesel engine was camied out using IC Engine FORTE (ANSYS
18.2) software package. The analysis used pre-defined industry
standard CHEMKIN fonmat for specifying & chemical reaction
mechanism during the combustion duration The investigation
was carried out for the effects of various EGR. mass percentages
on the thermal and emission characteristics of a diesel engine
nunning on HCCT mode of combustion. It was observed that an
increase in EGR concentration resulted in the decrease in pezk
in-cylinder pressure and temperature and it was also found that
when the EGR rates were increased beyond 75% there was no
combustion happening within the cylinder. A considersble
decrease in the NOx emissions was found with an increase in
EGR mass percentage with almost negligible values when the
EGR rates were increased beyond 50%, however there was a
slight increase in un-bumt hydrocarbons.




