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ABSTRACT 
 

This paper describes new technologies for achieving exhaust emission levels 
much below in diesel engines. It is considered "impossible” if diesel engines of the 
future do not meet emission legislation with out considering the particulate trap. In 
Diesel engines decreasing CO emissions main is concern of diesel engine because of 
high particulate emissions, which is reported to be carcinogenic in nature. Diesel 
particulate filters have been considered to be the primary technology in meeting 
these limits. But the problem with the DPF is the soot accumulation and subsequent 
increase in backpressure, affecting the engine's performance. So regeneration of trap 
is an important issue. The test results and analysis to evaluate the benefits of various 
performance and emission parameters based on the regeneration efficiency.  
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INTRODUCTION 
The roll of the vehicle for the 

transportation of people and goods will 
become more important all over the world. 
The reciprocating engine, burning 
petroleum, will continue to be demanded in 
the future as the most practical power plant 
to power the vehicle. In 1897, Rudolf Diesel 
recorded as much as 26.2percent thermal 
efficiency with his 19.6-liter single cylinder 
engine, widely announcing the diesel 
engine’s amazing fuel economy. Since then, 
diesel engines have provided efficient 
means of people and cargo transportation, 

and made significant contributions to society 
with their high thermal efficiency, or low fuel 
consumption. The diesel engine, which has 
the highest thermal efficiency among engines, 
will become more valuable, considering the 
increasing threat of the limited energy 
resources and global warming due to CO2 
emission. Therefore, diesel engine technology 
must be one of the most important 
technological fields for the future1-3. 

The focus of this investigation has been 
on further improvement of emissions, that is, 
reduction of  CO2, and further reduction of 
pollutant emissions focusing on NOx and PM 
and the title of this paper is, for effect, it is 
suggested the answer to the problem of diesel * Author for correspondence 
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pollution is to filter particulate from the 
exhaust using a diesel particulate filter 
(DPF). PM trapped inside the filter must be 
removed periodically to prevent the filter 
from blocking. This filter regeneration is 
key to an effective emissions control 
system. DPF technology is unique in this 
field because of the flexibility it offers to 
users.  We have developed two different 
approaches to filter regeneration and 
incorporated them in a modular design 
concept that allows the use of different 
regeneration modes, as circumstances 
require. By virtue of their durability and 
fuel efficiency diesel engines are the power 
source behind commercial transport, as well 
as off-road equipment for mining and 
construction. Identified as a toxic air 
contaminant, diesel engine exhaust contains 
gaseous pollutants and particulate matter 
(PM), comprising carbon soot and a soluble 
organic fraction (SOF) that can condense on 
the soot. The DPF systems are fabricated in 
mild steel housings mechanically robust 
enough to survive in the off-road 
environment. The modular design allows 
easy servicing and all systems have 
electronic monitoring capability4,5. 

MATERIAL AND METHODS 
About Particulate Filter 

The regeneration of a diesel filter is 
characterized by a dynamic equilibrium 
between the PM being captured in the filter 
and the PM being oxidized. This rate of PM 
oxidation depends on the filter temperature. 
At temperature, which are typically found in 
diesel exhaust gases, the rate of PM 
oxidation is small. Therefore, to regenerate 
the trap, fuel additives are added to reduce 
the oxidation temperature of carbon 
particles6. The properties of the filter used 
are given in Table 1. 

Table 1 : Properties of filter 

S. 
No. 

Constituents 
Max. 
Range 

1 Type Foam 
2 Size(mm) 75x50x22 
3 Porosity(ppi) 10 
4 Surface area/volume 2000 
5 Max Working Temp (C) 1450 
6 Porosity Tolerance (ppi) 2 

7 DimensionTolerance 
(mm) 1.6 

Experimental setup  
The experimental setup of twin cylinder 

water-cooled diesel engine is shown in Fig. 1.  
The specification of the engine on which the 
experiment was performed is given below. 
The engine is coupled with eddy current 
dynamometer. The rated speed is given at 
1500 rpm and maximum brake power is given 
at 14kW. The particulate trap setup is fixed to 
the exhaust manifold. AVL smoke meter is 
used to measure the smoke intensity. A NOx 
meter is used to measure the NOx in ppm. 
Backpressure is measured by the U tube 
manometer with mercury as the working fluid. 
The baseline testing was done without placing 
filters. Then the filters were placed and bare 
filter testing was carried out. The regeneration 
is done by two methods in 4 ways. The two 
fuel additives used are copper based and 
cerium based with a concentration of 50-100 
ppm. In the other method, the external heater 
is used to regenerate the trap at 350ºC and 
400ºC. 

 
Fig. 1 : Experimental setup 
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Specifications of the Test Bed 
Engine Model : Kirloskar Twin     
    Cylinder Diesel engine. 
Rated speed : 500 rpm 
Rated brake power  : 14kW 
Dynamometer : 560NM@2390rpm,  
  140kW 
AVL smoke meter  : 0to9.99 % opacity 
NOx analyzer : 0 to 2000 ppm 

RESULTS AND DISCUSSION 
The following graphs give the results of 

the experiments performed  
The Fig. 2 shows the variation of total 

fuel consumption with brake power. In this, 
we see that total fuel consumption increases 
with brake power. The total fuel 
consumption is more when filter is added 
and during regeneration. The fuel 
consumption increase is due to the 
backpressure in the exhaust line. The TFC 
with Cerium additive is the maximum at 6 
kW whereas TFC is the maximum with bare 
filter at full load. The same points have 
been discussed by Julian C.Tan et al. 

 

Fig. 2 : Variation of TFC with BP 
The Fig. 3 shows the variation of NOx 

with brake power. The NOx concentration 
increases with brake power due to the 
increasing exhaust temperature.  The NOx 
concentration is higher for all loads when 
regeneration is carried out using the heating 
device at 400ºC. This is due to the very high 
exhaust temperatures of the exhaust. 

Comparatively copper additive produces more 
NOx than cerium additive. 

 
Fig. 3 : Variation of NOx with BP 

The Fig. 4 shows the variation of 
backpressure with brake power. There is no 
backpressure encountered in the baseline test 
when no filters were used. The backpressure 
increases with the brake power when filters 
are used.  The backpressure decreases during 
regeneration with additives as well as external 
heating device, which shows that the 
regeneration has successfully taken place. 
Heater used at 400ºC and the cerium additives  
gives the maximum reduction in back pressure 
which signifies the increase of regeneration. 

 
Fig. 4 : Variation of BkPr with BP 

The Fig. 5 shows the variation of smoke 
intensity with brake power. It is seen that 
smoke intensity increases with the load in all 
the cases. The smoke intensity decreases with 
addition of filter and also during regeneration 
when compared with no filter. The smoke 
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intensity is seen as the least for all loads 
with cerium additive. 

 

Fig. 5 : Variation of Smoke Intensity with BP 

The Fig. 6 shows the variation of 
regeneration efficiency with brake power. It 
is seen that regeneration efficiency 
decreases with increase in brake power. The 
regeneration efficiency is fairly higher when 
cerium additives are used. 

 
Fig. 6 : Variation of Reg with BP 

The Fig. 7 shows the variation of 
trapping efficiency with brake power. This 
graph also shows that trapping efficiency 
decreases with increase in brake power. 
Also cerium and copper additives shows 
better trapping efficiency. As the exhaust 
temperature is limited to 400 deg C with 
external heater, trapping efficiency is 
reduced considerably 

 
Fig. 7 : Variation of Trp with BP 

CONCLUSION 
From the experiments, it was found that 

the backpressure has been decreased during 
addition of fuel additives and external heater, 
which is just sufficient to achieve a moderate 
regeneration, and also the smoke intensity has 
been reduced. The various parameters that 
have been measured suggest that cerium and 
copper additives perform better regeneration 
than the external heater. And external heater 
performance can be improved by increasing 
the temperature to around 600ºC. 

Abbreviations 

PM : Particulate Matter 

DPF : Diesel Particulate Filter 

CO : Carbon Monoxide 

NOx : Oxides of Nitrogen 

TFC : Total Fuel Consumption 

BP : Brake Power 

BkPr : BackPressure 

Ppi : Pores Per Inch 

Ppm : Parts Per Million 

Reg : Regeneration Efficiency 

Trp : Trapping Efficiency 
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