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Unit- VI Emission standards and pollution control 

Introduction 

Vehicle emission control is the study of the reduction of emissions from motor vehicles: emissions from motor 

vehicles, in particular internal combustion engines. 

Types of Emission 

It has been shown that emissions of many pollutants have different adverse effects on public health and the 

environment. Emissions that are the major contaminants of concern include: 

 Hydrocarbons (HC): Some kind of burnt or partially flammable fuel hydrocarbons are toxins. 

Hydrocarbons are an important contribution to smog, which can be a major problem in urban areas. 

Prolonged exposure to hydrocarbons contributes to asthma, liver disease, lung disease and cancer. The 

rules governing hydrocarbons vary according to engine type and jurisdiction; in some cases, "non-

methane hydrocarbons" are regulated, while in other cases, "total hydrocarbons" are adjusted. The 

technology for an application (to reach a level of hydrocarbons other than methane) may not be 

suitable for use in an application must meet a total level of hydrocarbons. Methane is not directly 

toxic, but it is more difficult to degrade into a catalytic converter, so it can be considered that it is 

easier to comply with the "non-methane hydrocarbon" rule. Because methane is a greenhouse gas, the 

interest in eliminating greenhouse gas emissions increases. HC emissions can come not only from the 

engine but also directly from a vehicle fuel tank and lines 24 hours a day, even when the engine is off; 

the complex fuel-driven ventilation system and a charcoal boat are designed to collect and contain fuel 

vapor and direct it back to the tank or, after starting the engine and heated, the air intake burns it into 

the engine. 

 Carbon monoxide (CO): Incomplete combustion product, Inhaled carbon monoxide reduces the oxygen 

capacity of the blood to carry oxygen; Excessive exposure (carbon monoxide poisoning) can be fatal. 

(Carbon monoxide binds persistently to hemoglobin, the chemical carrying oxygen in red blood cells, in 

which oxygen (O2) adheres temporarily, CO bond excludes O2 and also reduces the oxygen capacity of 

hemoglobin and fixed, both in recovery that occurs by slow release of CO linked and new hemoglobin 

production in the body, a healing process, so full recovery of moderate to severe [but non-fatal] lead 

hours or days. poisoned with CO in the open air, stops the lesion, but does not produce a quick healing, 

unlike the case when a person is eliminating an asphyxia climate [i.e. oxygen deficiency]. Effects are 

also common substances toxic late for days).  

 NOx - Generated when the nitrogen in the air reacts with high temperature oxygen and pressure inside 

the engine. NOx is a precursor of smog and sour rain. NOx is the sum of NO and NO2. [1] NO2 is 

extremely responsive. NOx production increases when an engine operates in its most efficient 

operating point (i.e. warmer), so there is usually a natural compromise between efficiency and NOx 

emission control.  

 Particulate: Soot or smoke consisting of particles in the micrometric size range: Particulate pollutants 

cause adverse health effects, including, among others, respiratory diseases and cancer. Very thin 

particles have been linked to cardiovascular disease.  

 Sulfur oxide (SOx) - A general term for sulfur oxides issued by motor vehicles that burn sulfur-containing 

fuel. Reducing the level of sulfur in the fuel reduces the level of sulfur oxide emitted by the exhaust 

pipe.  

 Volatile organic compounds (VOCs) - Organic compounds typically have a boiling point of less than or 

equal to 250 ° C boiling point; for example, chlorofluorocarbons (CFCs) and formaldehyde. Volatile 

organic compounds are a subsection of the hydrocarbons mentioned separately because of its public 

health hazards. 

Bharat stage emission standards (BSES) are the emission standards set up by the Government of India to 

regulate the release of atmospheric pollutants from internal combustion engines and spark ignition engines, 
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including motor vehicles. The standards and timing for implementation are set by the Central Committee for 

the Control of Pollution of the Ministry of Environment and Forests and Climate Change. 

Standards, based on European legislation, were first introduced in 2000. Since then, progressive stricter 

standards have been applied. All new vehicles manufactured after the implementation of the standards must 

comply with the regulations. Since October 2010, Bharat Stage (BS) III standards have been applied 

throughout the country. In 13 major cities, Bharat Stage IV emission standards have been in force since April 

2010 and apply throughout the country as from April 2017. In 2016, the Indian government announced that 

the country will ignore BS-V standards and will adopt BS-VI standards for 2020. 

The phasing out of the two-stroke two-wheel engine, the end of the Maruti 800 production and the 

introduction of electronic controls are due to vehicle emission regulations. 

While regulations contribute to reducing pollution levels, this always entails an increase in vehicle cost due to 

improved technology and higher fuel prices. However, this increase in private costs is offset by healthcare 

savings for the public, as there is a lesser amount of diseases that cause particles and atmospheric pollution. 

Exposure to atmospheric pollution can cause respiratory and cardiovascular diseases estimated to cause 6.2 

million deaths in 2010 and the cost of air pollution in India was estimated at 3% of its GDP. 

Emission Control 

Engine efficiency has been steadily improved with better engine design, faster ignition timing and electronic 

ignition, more accurate fuel consumption measurement and computerized management. 

Progress in engine and vehicle technology continuously reduces exhaust gas toxicity from the engine, but in 

general these have proved insufficient to achieve emission targets. Therefore, detoxification technologies are 

an essential part of emission control. 

Air Injection 

One of the first exhaust emission control systems is secondary air injection. Originally, this system was used to 

inject air into the engine's drain holes to provide oxygen, so that unburned and partially burnt hydrocarbons in 

the exhaust finish burn. Air injection is now used to support the oxidation reaction of the catalytic converter 

and to reduce emissions when a motor starts from the cold. After a cold start, a motor requires a mixture of 

air and fuel richer than necessary at operating temperature and the catalyst does not work effectively until it 

reaches its operating temperature. Injected air upstream of the converter allows combustion in the exhaust 

duct, which accelerates catalyst heating and reduces the amount of non-combustible hydrocarbons emitted 

by the exhaust pipe. 

Exhaust gas recirculation 

In the United States and Canada, many engines in 1973 and newer vehicles (1972 and later in California) have 

a system that runs a measured amount of drain at the suction stroke under particular operating conditions. 

The exhaust does not burn or allow combustion, thus diluting the air / fuel load to reduce the maximum 

combustion chamber temperatures. This, in turn, reduces the formation of NOx. 

Catalytic converter 

The catalyst is a device placed in the exhaust pipe, which converts hydrocarbons, carbon monoxide and NOx 

into less harmful gases using a combination of platinum, palladium and rhodium as catalysts. 

There are two types of catalytic converter, a two or three way converter. Two-way converters were common 

until 1980, when the three-way converters replaced them in most automotive engines. See the catalytic 

converter article for details. 

Control of evaporative emissions 

Evaporative emissions are the result of gas vapors escaping the vehicle's power supply system. Since 1971, all 

US vehicles They had completely sealed fuel systems that were not vented directly into the atmosphere; 

mandates for such systems appeared simultaneously in other jurisdictions. In a typical system, vapors from 

the tank and carburetor cup ventilation (carburetor vehicles) are channeled with containers containing 

activated charcoal. The vapors ads orate inside the container and, during certain operating modes of the 

engine, fresh air is drawn through the container by dragging the steam to the engine where it is burnt. 

Remote emission test 
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Some UU states They are also using technology developed by Dr. Donald H. Stedman of the University of 

Denver, which uses infrared and ultraviolet light to detect emissions while vehicles pass on public roads, 

eliminating the need for owners to go to a downtown test. Stedman's invisible flash discharge detection is 

commonly used in metropolitan areas, is offered by the Swedish-American OPUS Inspection Company and is 

increasingly popular in Europe. 

Use of emission test data 

The results of individual vehicle emission tests are compiled in many cases to assess the performance of 

emissions of various vehicle categories, the effectiveness of the test program and other emission regulations 

(such as changes in fuel formulations) and modeling the effects of automotive emissions on public health and 

the environment. For example, the environmental workgroup used California ASM emissions data to create an 

"Auto Asthma Index" that classifies vehicle models based on emissions of hydrocarbons and oxides of 

nitrogen, chemical precursors of photochemical smog. 

 

Table 1: Indian Emission Standards (4-Wheel Vehicles) 

Standard Reference YEAR Region 

India 2000 Euro 1 2000 Nationwide 

Bharat Stage II Euro 2 

2001 NCR*, Mumbai, Kolkata, Chennai 

2003.04 NCR*, 13 Cities† 

2005.04 Nationwide 

Bharat Stage III Euro 3 
2005.04 NCR*, 13 Cities† 

2010.04 Nationwide 

Bharat Stage IV Euro 4 
2010.04 NCR*, 13 Cities† 

2017.04 Nationwide 

Bharat Stage V Euro 5 (to be skipped) 
 

Bharat Stage VI Euro 6 2020.04 (proposed) Entire country 

* National Capital Region (Delhi) 

† Mu bai, Kolkata, Che ai, Be galuru, Hyderabad, Ah edabad, Pu e, Surat, Kanpur, Lucknow, Sholapur, 

Jamshedpur and Agra 

Table 2: Indian Emission Standards (2 and 3 wheelers) 

Standard Reference Date 

Bharat Stage II Euro 2 1 April 2005 

Bharat Stage III Euro 3 1 April 2010 

Bharat Stage IV Euro 4 1 April 2017 

Bharat Stage VI Euro 6 April 2020 (proposed) 

 

Catalytic convertor: 

A catalytic converter is an emission control device that converts toxic and polluting gases into exhaust gases 

into less toxic pollutants, catalyzing a Redox reaction (oxidation and reduction reaction). Catalytic converters 

are used with internal combustion engines fueled by petrol (gasoline) or diesel, including low combustion 

engines, as well as kerosene heaters and stoves. 
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How Catalytic Converters Work: 

There are millions of cars on the road in the United States and each is a source of atmospheric pollution. 

Especially in big cities, the amount of pollution that all cars produce can create big problems. 

To solve these problems, cities, states and the federal government create clean air laws that limit the amount 

of pollution that cars can produce. Over the years, automakers have made many adjustments to car engines 

and fuel systems to comply with these laws. One of these changes occurred in 1975 with an interesting device 

called catalyst. The work of the catalytic converter is to convert harmful pollutants into less harmful emissions 

before leaving the car exhaust system. Catalytic converters are incredibly simple devices, so it's amazing to see 

how big the impact they are. In this article, you will learn which pollutants are produced by an engine and as a 

catalyst treat each of these pollutants to help reduce vehicle emissions. 

 

 
Location of Catalytic convertor in car 

To reduce emissions, modern car engines carefully monitor the amount of fuel they burn. They try to keep the 

air-fuel ratio close to the stoichiometric point, the ideal ratio between air and fuel. Theoretically, in this report, 

all the fuel will be burned using all the oxygen in the air. For gasoline, the stoichiometric ratio is about 14.7: 1, 

which means that 14.7 pounds of air will be burned for every pound of gasoline. The fuel mix varies 

considerably from the ideal ratio during driving. Sometimes the mixture may be poor (an air-fuel ratio greater 

than 14.7) and sometimes the mixture may be rich (an air-fuel ratio below 14.7). 

The main emissions of a car engine are: 

 Nitrogen (N2): Air is 78% of nitrogen gas and most of it exceeds the car's engine. 

 Carbon Dioxide (CO2): This is a combustion product. Carbon in the fuel binds with oxygen in the air. 

 Water vapor (H2O): this is another combustion product. Hydrogen in the fuel binds with oxygen in the 

air. 

These emissions are mostly benign, even though carbon dioxide emissions are believed to contribute to global 

warming. Since the combustion process is never perfect, even in automotive engines, smaller amounts of 

harmful emissions are produced. Catalytic converters are designed to reduce the three: 

 Carbon monoxide (CO) is a poisonous gas that is colorless and odorless. 

 Hydrocarbons or Volatile Organic Compounds (VOCs) are a major component of smog mainly produced 

from evaporated and non-combustible fuel. 

 Nitrogen oxides (NO and NO2, called NOx) contribute to the smog and acid rain, which also causes 

irritation to human mucous membranes. 
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In the catalytic converter there are two different types of catalysts in the work, a reduction catalyst and an 

oxidation catalyst. Both types consist of a ceramic structure coated with a metal catalyst, generally platinum, 

rhodium and / or palladium. The idea is to create a structure that exposes the maximum surface of the catalyst 

to the exhaust stream, while reducing the amount of catalyst needed, as the materials are extremely 

expensive. Some of the latest converters have also begun to use gold mixed with more traditional catalysts. 

Gold is cheaper than other materials and could increase oxidation, chemical reaction that reduces pollutants, 

up to 40 percent 

Most modern cars are equipped with three-way catalytic converters. This refers to the three regulated 

emissions that it helps to reduce. 

The reduction catalyst is the first stage of the catalytic converter. It uses platinum and rhodium to reduce NOx 

emissions. When a NO or NO2 molecule comes into contact with the catalyst, the catalyst will pull the nitrogen 

atom out of the molecule and cling to it, releasing oxygen in the form of O2. Nitrogen atoms bind to other 

nitrogen atoms that also adhere to the catalyst, forming N2. Eg: 

 

2NO => N2 + O2 or 2NO2 => N2 + 2O2 

2NO => N2 + O2 or 2NO2 => N2 + 2O2 

 

 
Ceramic honeycomb catalyst structure 

 

The oxidation catalyst is the second stage of the catalytic converter. Reduces unburned hydrocarbons and 

carbon monoxide from combustion (combustion) on a platinum and palladium catalyst This catalyst helps the 

reaction of CO and hydrocarbons with the residual oxygen in the exhaust gases. E.g.: 

2CO + O2 => 2CO2 

There are two main types of structures used in catalytic converters: honeycomb pins and ceramic beads. 

Today, most cars use a honeycomb structure. 

The third phase of conversion is a control system that controls the discharge flow and uses this information to 

control the fuel injection system. There is above the catalytic oxygen sensor mounted oxygen converter, which 

means it is closer to the drive of the converter. This sensor tells the engine computer how much oxygen is in 

the exhaust. The engine calculator can increase or decrease the amount of oxygen in the exhaust gases by 

adjusting the air-fuel ratio. This control scheme allows the engine computer to ensure that the engine runs 
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near the stoichiometric point, and also to ensure that there is sufficient oxygen in the exhaust gases to allow 

the oxidizing catalyst to burn unburned hydrocarbons and CO. 

The catalytic converter does a great job of reducing pollution, but can still be substantially improved. One of 

its biggest deficiencies is that it only works at a fairly high temperature. When the cold engine is turned on, 

the catalytic converter does little to reduce the exhaust gas pollution. 

A simple solution to this problem is to move the catalytic converter closer to the engine. This means that hot 

exhaust gas reaches converter and heat faster, but this can also reduce converter life when exposed to 

extremely high temperatures. Most manufacturers place the converter under the front passenger seat, far 

enough away from the engine to keep the temperature at undisturbed levels. 

Preheating the catalyst is a good way to reduce emissions. The easiest way to preheat the converter is to use 

electrical resistors. Unfortunately, 12 volt electrical systems in most cars do not provide enough energy or 

energy to warm the catalyst quite quickly. Most people would not wait several minutes for the catalytic 

converter to warm up before starting their own car. Hybrid cars that have large, high-voltage battery packs 

can provide enough power to quickly heat up the catalyst. 

Catalytic converters in diesel engines do not even work in reducing NOx. One reason is that diesel engines at 

lower temperatures than standard engines and converters work better as they are heated. Some of the 

leading environmental experts have presented a new system that helps combat this problem. Inject an urea 

solution into the exhaust pipe before it reaches the converter, evaporates and mixes with the discharge and 

creates a chemical reaction that will reduce NOx. Urea, also known as carbide, is an organic compound of 

carbon, nitrogen, oxygen and hydrogen. It is found in the urine of mammals and amphibians. Urea reacts with 

NOx to produce nitrogen and water vapor, eliminating more than 90% of nitrogen oxides in exhaust gases. 

Importance of Fuel additives: 

Many car repair technicians often classify fuel additives as "mechanical options in a can" for various fuel 

supply problems, but fuel additives can prevent or correct many problems in the fuel supply system. The issue 

of fuel additives is often marked by the lack of definition between the different categories of fuel additives 

and the conditions for which they are designed. To avoid further confusion on fuel additives, we will discuss 

the need for various categories of fuel additives from a historical perspective. Most of these fuel additives will 

be categorized into seven basic categories: 

Gasoline Stabilizers 

the loss of gasoline volatility is not a normal driving factor, but it becomes an important issue when seasonal 

vehicles such as boats, mobile homes, lawn equipment and electric generators are launched. The use of a 

gasoline stabilizer substantially reduces the difficult start caused by the tendency of gasoline components to 

evaporate in the atmosphere. Many new formulas now include corrosion inhibitors that prevent corrosion of 

the ethanol-fueled fuel system. 

Fuel-Line Antifreeze 

From the early days of the car, the water condensate normally present in petrol tanks and petrol tanks often 

caused the fuel line to freeze during the cold. The historic remedy is to add several alcohol-based antifreezes 

that mix with water to prevent the fuel line from locking. At another level, antifreezes from the water 

dispersion line will absorb and transport water from the gas through the engine, where they will vaporize in 

the discharge stream. Although modern ethanol fuels serve the same function, many modern fuel additives 

still include some kind of water dispersant in the various formulas. 

Octane Boosters 

Ethyl Lead has been used in gasoline for many years to increase the number of petrol octane and lubricate the 

engine valve seats. After the use of ethyl alcohol was discontinued in the 1970s, Octane Additives became 

popular to increase the number of petrol octane used in high-compression engines of the day. In most cases, a 

valve seat lubricant is included in an octane accelerator to reduce the wear of old motors and manifolds with 

cast iron valves. 
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Fuel Injector Cleaners 

The symptoms of clogged fuel injectors are difficult to start, cold engine performance and slow acceleration. 

These symptoms are caused by carbon deposits that block the fuel injector nozzles. Most low-priced fuel-

injector detergents are designed as preventive maintenance additives, while higher-grade detergents are 

designed to also remove heavy carbon deposits from the heads, valves and pistons. Any of these additives 

generally works when used as indicated. 

Upper Cylinder Lubricants 

Thanks to the use of high viscosity engine oils, paint deposits, and low speed rail, flathead or flat head gasoline 

engines have often had problems with the engine valves attached to their valve guides. Cylindrical oils with a 

higher viscosity and light viscosity are designed to be added to the fuel tank to help clean and lubricate the 

joining valves. Today, locking valves are rare and are usually caused by a lack of oil-free space in the valve 

guide assembly. However many modern gasoline additives contain some type of top lubricant for cylinders to 

lubricate valve guides, seat and piston rings. 

Diesel Exhaust Fluid 

while diesel fuel intake (DEF) is not a fuel additive, it is important to understand how it is used. The DEF is 

measured from a separate tank in the vehicle, directly into the diesel exhaust stream, where it breaks the 

nitrogen oxide compounds (NOX) into its basic nitrogen and water components. If the driver ignores the DEF 

Emergency Indicators indicating that the DEF level is extremely low, the diesel Power Train Control (PCM) 

module may limit the vehicle speed to about five miles per hour until it is restored. the level of DEF. 

Anti-Gelling Additives 

Unlike DEF, antifreeze additives are added to the fuel tank for liquid solidified paraffin wax or "gel" that forms 

in the fuel and blocks the diesel fuel filters during temperatures below zero. While modern diesel engines use 

heated fuel lines and filters to prevent gelatin, antifreeze additives may be needed to improve cold start 

performance during extreme winter temperatures. Most antifreeze additives also include solvents that clean 

up fuel systems, eliminate water and lubricate fuel injectors. 
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We hope you find these notes useful. 

You can get previous year question papers at  
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