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ABSTRACT 

 

ARTICLE INFO 

In the recent years, there is multi-fold growth in vehicular population. As a result there 

is a marked decrease in ambient air quality because of the pollutants released by these 

vehicles both on and off road. It also leads to rise in Green House Gas emission because 

of more CO2 released to the environment. Hence researchers focus on fuel consumption 

and emission reduction. Due to depleting fossil fuel reserves, there is growing demand to 

switch over to alternative fuels. Alternative fuels like biodiesel and ethanol are 

renewable and relatively green, being derived from vegetable oil and sugar molasses 

respectively. Recently, blending of fuels to improve the combustion properties of fuel is 

being employed as an optionA single cylinder, water cooled, diesel engine with a rated 

output of 3.7kW at 1500 rpm was used for conducting the experiments. Tests were 

conducted with diesel, biodiesel, biodiesel with 10%DMM blend with and without   EGR 

and biodiesel with 20%DMM blend with and without EGR. Biodiesel with DMM blends 

results in lower thermal efficiency, lower smoke emissions and higher NOx emissions. By 

implementing EGR, NOx emission  reduced and smoke emission increased. 
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I. INTRODUCTION 

Diesel engine has been widely used as an internal 

combustion engine due to its reliability, durability and high 

fuel efficiency. However, there exist two major challenges 

to keep diesel engine as one of the most popular power 

providers. One is related to fossil fuel sustainability: the 

crude oil resource on earth is limited this fact is pushing the 

search for suitable alternative fuels. The other challenge is 

related with environmental concern. So far, compression-

ignition engines have adapted many technical 

breakthroughs to meet the requirements of more and more 

stringent emission. These two above challenges will 

partially overcome by use of an alternative fuels. 

II. LITERATURE REVIEW 

Z.H. Huang et al. (2006) have investigated the combustion 

and emission characteristics of a CI engine fuelled  with 

Diesel-dimethoxy methane blends. The volume fraction of  

DMM in the fuel blends are 5%, 10%, 15%, and 20%. 

Increasing mass fraction in fuel blends results in reduction 

in both exhaust CO and smoke. Even simultaneous 

reduction of both NOX and smoke can be realised at large 

DMM additions. The initial combustion duration shows a 

slight variation with the increase of the DMM fraction in 

the fuel blend, while the rapid combustion duration, the 

total combustion duration and the crank angle of the centre 

of heat release curve decrease with the increase of the 

DMM fraction in the fuel blend due to the improvement of 

the diffusive combustion phase. The maximum rate of 

pressure rise and the maximum rate of heat release will 

increase with the increase of the DMM fraction in the fuel 

blends. This would be due to the increase in the amount of 

combustible mixture for the premixed combustion phase. 

A.Tsolakis et al. (2007) have experimentally investigated 

the combustion and emission characteristics of pure 

rapeseed-methyl ester or blended with ULSD AT 20% and 



www.ierjournal.org         International Engineering Research Journal (IERJ) Volume 1 Issue10 Page 1261-1262, 2015, ISSN 2395-1621 

 
© 2015, IERJ All Rights Reserved  Page 2 

 

50% by volume. In his research, the ignition delay was 

reduced while the initial uncontrolled premixed combustion 

phase (uncontrolled heat release phase) was increased. This 

resulted increase in cylinder pressure, temperature and early 

fuel ignition. The emission like HC, CO and smoke will 

decreases while both NOX and fuel consumption will 

increases. The engine efficiency will not be affected by use 

of different fuel blends. EGR usage will reduce NOX   by 

large extent due to increased CO2   dilution in the intake 

system. 

Tony E Grift et.al (2010) carried out an experimental study 

on engine performance and emissions by using biodiesel. 

The engine power will drop when using biodiesel due to 

lower heating value of biodiesel compared to diesel. The 

use of biodiesel reduces carbon deposit and wear of the key 

engine parts, compared with diesel. The emission like 

particulate matter and CO and HC are significantly reduced 

due to higher oxygen content, lower carbon to hydrogen 

ratio and lower aromatic compounds of the biodiesel. The 

CO2 emission of biodiesel reduces greatly from the view of 

the life cycle circulation of CO2. The blends of biodiesel 

with small content by volume could replace diesel in order 

to control air pollution and easing the pressure on scarcer 

sources to a great extent without significantly sacrificing 

engine power and economy. 

III. BIODIESEL AND DMM 

Biodiesel refers to a vegetable oil or animal fat based diesel 

fuel  consisting of long-chain alkyl esters. Biodiesel can be 

used alone, or blended with petro diesel in any proportions. 

Studies have indicated that the use of vegetable oils in 

diesel engines has the potential to create problems. 

Vegetable oils have probably elevated levels of nitrogen, 

this adversely affects emissions. Their high viscosity and 

low volatility are supposed to be at the root of all problems 

encountered in engines using biodiesel. The product of 

transesterification of vegetable oil have properties closer to 

petroleum fuels.Biodiesel consists of esters of fatty acids 

obtained by transesterification of vegetable oils which have 

properties similar to those of components of mineral diesel 

oil. Biodiesel production involves the use of various oil-

seeds, the oil extracted from the seeds being subjected to a 

transesterification process that results in the conversion of 

the oil into the esters that constitute biodiesel. 

IV. RESULTS AND DISCUSSION 

The results obtained from the present work are discussed in 

this chapter. The performance, combustion and emission 

characteristics of the engine observed during the present 

work are detailed. All the results are presented with a 

comparison between the characteristics of conventional 

diesel, jatropha biodiesel, jatropha biodiesel with dimethoxy 

methane fuel blends of 10% and 20% by volume without 

exhaust gas recirculation, jatropha biodiesel with dimethoxy 

methane fuel blends of 10% and 20% by volume with 20% 

exhaust gas recirculation. 

 

V. CONCLUSION 

The combustion and emission characteristics of a 

compression ignition engine fuelled with biodiesel-

dimethoxy methane (DMM) fuel blends with and without 

exhaust gas circulation(EGR) were investigated and the 

following are the observationsThe maximum rate of 

pressure rise and the maximum  rate of heat release 

increased with the increase of the DMM fraction in the fuel 

blends. This would be due to longer ignition delay and 

longer premixed phase of combustion.Brake thermal 

efficiency is lower for blended fuels due to lower heating 

value of DMM. The increase of the EGR percentage would 

further reduce BTE. This would be due to fresh air is 

displaced by exhaust gas.Initially, NOx  emissions was 

found to  increase on increasing  quantity of DMM. This is 

because of  larger oxygen mass fraction in the DMM 

blended fuel. At higher loads, NOx  emission was found to 

decrease significantly upto 40%  with the help of EGR. 

Smoke emissions was noted to reduce upto 30-40% on 

increasing     DMM fraction upto 20% in the blends.CO 

emissions observed to decrease in biodiesel/DMM blends 

compared           to diesel modes, however, this could be 

increased on increasing EGR ratio.HC emissions was found 

to be increase on increasing  biodiesel/DMM blends due to 

lower boiling point of DMM fuel. This could be further 

increased on increasing EGR ratio. 
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