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ARTICLE INFORMATION ABSTRACT

Original Research Paper The low temperature combustion (LTC) concept is the groundwork of most recent developments in
Received 22 December 2015 internal combustion diesel engines in order to match stringent environmental standards and regulations.
Accepted 24 January 2016 Although its basic definition which means reducing the combustion chamber temperature to decrease

Available Online 20 April 2016 the emissions sounds easy, practical achievement of LTC strategies which can be feasible in a wide

range of loads and speeds has its own difficulties. With attention to different effective parameters in a

Eﬁ&”}’;‘r’nﬁ;mwre Combustion diesel engine combustion process, various methods have been introduced for the purpose of LTC
early and late injection achievement. Two important types of these methods are based on early and late injection strategies. In

NOx and soot reduction addition to analyzing both mechanisms, in this paper we intend to implement two different methods in
national light duty diesel engine in order to match EURO VI emission standard. One method named
UNIBUS is based on early injection strategies which benefit from PPC merits and the other one is
Modulated Kinetic (MK) which is based on late injection strategies. Finally, both methods are compared
and contrasted. The results show the great potentiality of both methods to make a significant and
simultaneous reduction in NOx and Soot emissions.
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at 1730 rpm engine speed and part load condition. (Cases
UNBS7 to UNBS11)
Sloas,0) (lads cilise SVl 5o Led g jLid ity &l s Jloges 14 S5

Jbaes 0.0 1730 48 5o (EGR calises

4 o jloss 16 095 1395 L5 urde Suilke wiie

12

AHR (Normatized)
- = 20

o
1

0 30 &0

Fig. 11 Normalized Accumulated Heat Released in different
UNIBUS cases (different SOIs) at 1730 rpm engine speed and
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Fig. 16 NOx and Soot emissions changes in different UNIBUS

cases (different turbocharging pressures) at 1730 rpm part load
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(bar) (°ATDC) e
18 1.29 335 -3 b
18 14 40 -2 MK1
18 14 40 0 MK2
18 14 40 2 MK3
18 14 40 4 MK4
18 14 40 6 MK5
1.8 1.05 10 3 MK6
1.8 1.14 20 3 MK7
1.8 1.26 30 3 MK8
1.8 141 40 3 MK9
1.8 158 50 3 MK10
2.1 14 40 3 MK11
2.4 14 40 3 MK12
2.7 14 40 3 MK13
3 14 40 3 MK14
3.3 14 40 3 MK15
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Fig. 15 Peak pressures and temperatures in different UNIBUS
cases (different turbocharging pressures) at 1730 rpm engine
speed and part load condition
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Fig. 17 NOx and Soot emissions changes in different MK cases
(different SOIs) at 1730 rpm engine speed and part load
condition.
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Fig.18 Comparison of temperatures of all MK cases with of
base model at 1730 rpm engine speed and part load condition.
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injection at 15 deg ATDC at 1730 rpm engine speed and part load condition.
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Fig. 22 NOx and Soot emissions changes in MK cases (different
EGR rates) at 1730 rpm engine speed and part load condition
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Fig. 20 Comparison of Indicated Mean Effective Pressure of all
MK cases with of base model at 1730 rpm engine speed and
part load condition.
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