Air Quality Control for Industrial

Boilers

Introduction

The combustion of fossil fuels in industrial boilers is a
major source of air pollution. These pollutants can
have a negative impact on human health, the
environment, and the economy. As a result, there is a
growing need for effective emission control

technologies for industrial boilers.

This book provides a comprehensive overview of the
air pollution control technologies available for
industrial boilers. It begins with a discussion of the
types of air pollutants emitted by boilers and the
environmental regulations that govern these emissions.

The book then examines the different technologies that



can be used to control these pollutants, including

scrubbers, electrostatic precipitators, and fabric filters.

The book also discusses the energy efficiency of
industrial boilers and the role that energy efficiency
can play in reducing air pollution. It provides guidance
on how to conduct an energy audit of a boiler system

and how to implement energy efficiency measures.

Finally, the book looks at the future trends in boiler
emission control. It discusses the emerging
technologies that are being developed to reduce
emissions from boilers and the challenges that must be

overcome to implement these technologies.

This book is intended for a wide audience, including
engineers, environmental professionals, and plant
managers. It is also a valuable resource for students

studying air pollution control.

Air Pollution from Industrial Boilers



The combustion of fossil fuels in industrial boilers

produces a variety of air pollutants, including:

e Particulate matter (PM)

e  Sulfur dioxide (SO2)

e Nitrogen oxides (NOx)

e Carbon monoxide (CO)

e Volatile organic compounds (VOCs)

e Hazardous air pollutants (HAPs)

These pollutants can have a negative impact on human

health, the environment, and the economy.
Environmental Regulations

The environmental regulations that govern air
pollution from industrial boilers vary from country to
country. In the United States, the Clean Air Act is the
primary law that regulates air pollution from industrial
sources. The Clean Air Act sets limits on the amount of

air pollution that can be emitted from industrial



boilers. These limits are based on the type of boiler, the

size of the boiler, and the fuel that is used.
Emission Control Technologies

There are a variety of emission control technologies
that can be used to reduce air pollution from industrial

boilers. These technologies include:

e  Scrubbers

e Electrostatic precipitators

e Fabric filters

e Selective catalytic reduction (SCR)

e Selective non-catalytic reduction (SNCR)

The type of emission control technology that is best for
a particular boiler will depend on the type of pollutants
that are being emitted, the size of the boiler, and the

cost of the technology.



Book Description

Air Quality Control for Industrial Boilers provides a
comprehensive overview of the air pollution control
technologies available for industrial boilers. It begins
with a discussion of the types of air pollutants emitted
by boilers and the environmental regulations that
govern these emissions. The book then examines the
different technologies that can be used to control these
pollutants, including scrubbers, electrostatic

precipitators, and fabric filters.

The book also discusses the energy efficiency of
industrial boilers and the role that energy efficiency
can play in reducing air pollution. It provides guidance
on how to conduct an energy audit of a boiler system

and how to implement energy efficiency measures.

Finally, the book looks at the future trends in boiler
emission control. It discusses the emerging

technologies that are being developed to reduce



emissions from boilers and the challenges that must be

overcome to implement these technologies.

This book is intended for a wide audience, including

engineers, environmental professionals, and plant

managers. It is also a valuable resource for students

studying air pollution control.

Key Features

Comprehensive overview of air pollution control

technologies for industrial boilers

Discussion of environmental regulations

governing boiler emissions

Examination of energy efficiency measures for

boilers
Look at future trends in boiler emission control

Written by a team of experts in the field of air

pollution control

Benefits



Readers will gain a comprehensive
understanding of the air pollution control

technologies available for industrial boilers.

Readers will learn about the environmental

regulations that govern boiler emissions.

Readers will be able to identify and implement

energy efficiency measures for their boilers.

Readers will be aware of the future trends in

boiler emission control.

Readers will benefit from the expertise of the
authors, who are leading experts in the field of

air pollution control.



Chapter 1: Boiler Basics

1. Introduction to Industrial Boilers

Industrial boilers are used to generate steam or hot
water for a variety of industrial processes. They are
essential for many industries, including power
generation, manufacturing, and food processing.
Industrial boilers can be fired by a variety of fuels,

including natural gas, coal, oil, and biomass.

The basic design of an industrial boiler is relatively
simple. It consists of a combustion chamber, a heat
exchanger, and a stack. The combustion chamber is
where the fuel is burned. The heat exchanger is where
the heat from the combustion chamber is transferred
to the water or steam. The stack is where the exhaust
gases from the combustion chamber are vented to the

atmosphere.

Industrial boilers come in a variety of sizes and

capacities. The smallest boilers can produce just a few
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thousand pounds of steam per hour, while the largest
boilers can produce over a million pounds of steam per
hour. The size of the boiler will depend on the amount
of steam or hot water that is needed for the industrial

process.

Industrial boilers are an essential part of many
industries. They provide the steam or hot water that is
needed for a variety of processes. Industrial boilers are
also a major source of air pollution. However, there are
a variety of emission control technologies that can be

used to reduce the air pollution from industrial boilers.
Paragraph 2

Industrial boilers are used in a wide variety of

industries, including:

e Power generation
e  Manufacturing
e Food processing

e  Chemical processing



e  Petroleum refining
e  Pulp and paper production

e  Textile manufacturing

Industrial boilers provide the steam or hot water that is

needed for a variety of processes, including:

e Generating electricity
e Heating buildings

e Driving turbines

e (Cooking food

e  Sterilizing equipment

Drying products
Paragraph 3

The type of fuel that is used in an industrial boiler will
depend on the availability and cost of the fuel. The

most common fuels used in industrial boilers are:

e Natural gas

e (Coal
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e 0il

e Biomass
Paragraph 4

The size of an industrial boiler will depend on the
amount of steam or hot water that is needed for the
industrial process. The smallest boilers can produce
just a few thousand pounds of steam per hour, while
the largest boilers can produce over a million pounds

of steam per hour.
Paragraph 5

Industrial boilers are a major source of air pollution.
The pollutants that are emitted from industrial boilers

include:

e Particulate matter
e  Sulfur dioxide
e Nitrogen oxides

e Carbon monoxide
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e Volatile organic compounds (VOCs)
Paragraph 6

There are a variety of emission control technologies
that can be used to reduce the air pollution from

industrial boilers. These technologies include:

e  Scrubbers

e Electrostatic precipitators

e Fabric filters

e Selective catalytic reduction (SCR)

e Selective non-catalytic reduction (SNCR)

The type of emission control technology that is best for
a particular boiler will depend on the type of pollutants
that are being emitted, the size of the boiler, and the

cost of the technology.
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Chapter 1: Boiler Basics

2. Boiler Types and Applications

Boilers are used in a wide variety of industrial and
commercial applications. The type of boiler that is best
for a particular application will depend on the specific
requirements of the application, such as the size of the
boiler, the fuel that is used, and the emissions that are

produced.
Types of Boilers

There are many different types of boilers, each with its
own advantages and disadvantages. Some of the most

common types of boilers include:

e Fire-tube boilers: These boilers have a firebox
that is surrounded by water-filled tubes. The hot
gases from the firebox pass through the tubes,
heating the water and producing steam. Fire-

tube boilers are relatively simple to design and
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build, and they are often used in small to

medium-sized applications.

e  Water-tube boilers: These boilers have a water-
filled drum that is surrounded by hot gases. The
hot gases pass over the tubes, heating the water
and producing steam. Water-tube boilers are
more efficient than fire-tube boilers, and they
can be used in larger applications.

e Packaged boilers: These boilers are self-
contained units that are shipped to the job site
ready to be installed. Packaged boilers are often
used in small to medium-sized applications.

e Custom boilers: These boilers are designed and
built to meet the specific requirements of a
particular application. Custom boilers are often

used in large applications.
Applications of Boilers

Boilers are used in a wide variety of industrial and

commercial applications, including:
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Power generation: Boilers are used to generate
steam that is used to drive turbines that generate
electricity.
Process heating: Boilers are used to heat water
or other fluids that are used in industrial
processes.
Space heating: Boilers are wused to heat
buildings.
Water heating: Boilers are used to heat water

for domestic and commercial use.

Selection of a Boiler

The type of boiler that is best for a particular

application will depend on the specific requirements of

the application. Some of the factors that should be

considered when selecting a boiler include:

Size of the boiler: The size of the boiler will

depend on the amount of steam that is required.
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Fuel type: The type of fuel that is used will

depend on the availability and cost of the fuel.

Emissions: The emissions that are produced by
the boiler will depend on the type of fuel that is

used and the efficiency of the boiler.



Chapter 1: Boiler Basics

3. Boiler Components and Operation

Boilers are complex machines that require a variety of
components to function properly. These components

include:

e A furnace, where the fuel is burned

e A heat exchanger, where the heat from the
furnace is transferred to the water

e A steam drum, where the water is turned into
steam

¢ A mud drum, where the sediment from the water
is collected

e A Dblowdown system, which removes the
sediment from the mud drum

e A feedwater system, which supplies the boiler
with water

e A combustion control system, which regulates

the flow of fuel and air to the furnace
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e A safety system, which protects the boiler from

damage

The operation of a boiler is relatively simple. The fuel is
burned in the furnace, and the heat from the furnace is
transferred to the water in the heat exchanger. The
water is turned into steam in the steam drum, and the
steam is then used to power turbines or other

equipment.

The efficiency of a boiler is determined by the amount
of heat that is transferred from the furnace to the

water. The efficiency of a boiler can be improved by:

e Using a more efficient heat exchanger

e Reducing the amount of heat that is lost through

the boiler walls

e Operating the boiler at a higher pressure

Boilers are an essential part of many industrial
processes. They are used to generate steam for power

generation, heating, and other purposes. By
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understanding the components and operation of
boilers, you can help to ensure that your boiler is

operating efficiently and safely.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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