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_____________________________________________________________________________________________________ 

Abstract - Diesel engine emissions are a major threat agent to the environment and human health, both in terms of global 

warming and carcinogenic action of these elements. This is especially critical concerning nitrogen oxides (NOx), 

Hydrocarbons (HC), Carbon monoxide (CO) and particulate matter (PM).With the advent of stringent emissions 

regulations, the Exhaust Gas Recirculation (EGR) has become a critical component in diesel engine systems to reduce 

NOx (nitrogen oxides) emissions. This is accomplished by returning cooled exhaust gas back to the engine. The EGR is 

designed to cool this re-circulated exhaust gas with coolant, thereby reducing its volume and increasing its density. In 

this paper, The impact of EGR on Diesel operations and Emission characteristics are analyzed. EGR can be applied to 

diesel engine without sacrificing its efficiency and fuel economy and NOx reduction can thus be achieved. The increase 

in CO, HC, and PM emissions can be reduced by using exhaust after-treatment techniques, such as diesel oxidation 

catalysts (DOCs) and soot traps. 
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_____________________________________________________________________________________________________ 

I. INTRODUCTION  

Today, diesel engines are the backbone of the commercial transport industry used in trucks, ships, buses, etc. to transport 

goods from one place to another as Diesel engines have high thermal efficiencies, due to their high compression ratio and fuel 

lean operation. The high compression ratio of the diesel engine produces the high temperatures in the combustion chamber. Diesel 

Engine exhaust primarily consist of four main pollutants which are Unburned hydrocarbons (HC), Carbon monoxide (CO), 

Particulate matter (PM) and oxides of Nitrogen (NOx). Diesel engine combustion generates large amounts of  Oxides of nitrogen 

(NOx) because of the high flame temperature in the presence of abundant oxygen and nitrogen. Oxides of nitrogen (NOx)  is 

produced in very small quantities can cause pollution. An oxide of nitrogen is dangerous for human health and environment. Strict 

emission standards are now in place that set specific limits to the amount of pollutants that can be released into the environment. 

Therefore, there is an urgent need for diesel engine makers to come up with technologies that can efficiently combat these exhaust 

emissions emission without compromising with engine performance. 

 

1. Pollutants of Diesel Engine 

Diesel Engine exhaust primarily consist of four main pollutants which are Unburned hydrocarbons (HC), Carbon monoxide 

(CO), Particulate matter (PM) and oxides of Nitrogen (NOx).  

      The formation of the pollutants largely depends on the Air-Fuel ratio (AFR) of the engine. AFR is the ratio of air consumed 

by the engine compared to the amount of fuel. When the amount of air and fuel in enough to produce a chemically complete 

combustion reaction then the ratio is called stoichiometric AFR. For diesel engines stoichiometric AFR has 14.5 parts of air for 

each part of fuel (14.5:1).  An engine can either have a lean or a rich combustion. If AFR number is less than the stoichiometric 

AFR (<14.5:1), it means less air during combustion and engine runs in rich condition. Contrarily, if an AFR number is higher than 

the stoichiometric AFR (>14.5:1), it means more air and the engine runs in lean condition. Lean combustion is characteristic of a 

diesel engine.  

 

1.1 Carbon Monoxide (CO) 

Carbon monoxide formation largely depends on the Air-fuel ratio (AFR). If the engine runs on rich condition (i.e. less air) during 

the combustion, then due to the deficiency of air in the combustion chamber incomplete oxidation occurs and a large proportion 

of carbon is unable to get converted into CO2. Diesel engines are lean combustion engine so CO is produced in very small 

proportions. 

Carbon monoxide is an odourless and colourless gas which when inhaled binds with hemoglobin and reduces its capacity to 

transfer oxygen. It can affect function of different organs and can result in confusion, light-headedness, headache and impaired 

concentration. In the worst case Carbon monoxide poisoning can even lead to death.  

 

1.2 Hydrocarbons (HC) 

Hydrocarbons results due to the incomplete combustion of the hydrocarbon fuel. Air-fuel mixture temperature near the wall in 

combustion chamber is significantly less than the centre of the cylinder. Because of this flame quenching occurs at the walls of 

the cylinder and a small proportion of fuel remain unburned. This leads to the formation of hydrocarbons. Hydrocarbons in diesel 
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