Chemical Engineering Primer: Your
Complete Guide to Licensing and

Beyond

Introduction

Chemical engineering is a diverse and challenging field
that offers a wide range of career opportunities.
Chemical engineers play a vital role in the development
and production of a vast array of products, from
pharmaceuticals to plastics to fuels. They are also
responsible for designing and operating the plants and

processes that produce these products.

Chemical engineering is a rapidly changing field, and
new technologies are constantly being developed. This
means that chemical engineers must be able to adapt
quickly to new challenges and learn new skills. They

must also be able to work effectively in teams and
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communicate clearly with both technical and non-

technical audiences.

This book is designed to provide a comprehensive
overview of the field of chemical engineering. It covers
the fundamental principles of chemical engineering, as
well as the latest advances in the field. It is written in a
clear and concise style, and it is packed with real-world

examples.

Whether you are a student, a practicing engineer, or
simply someone who is interested in learning more
about chemical engineering, this book is an essential
resource. It will provide you with the knowledge and
skills you need to succeed in this exciting and

rewarding field.

Chemical engineering is a challenging and rewarding
field that offers a wide range of career opportunities.
Chemical engineers play a vital role in society, and they

are in high demand. This book will provide you with



the knowledge and skills you need to succeed in this

exciting and rewarding field.

Chemical engineering is a profession that is constantly
evolving. New technologies are being developed all the
time, and chemical engineers must be able to adapt to
these changes. They must also be able to work
effectively in teams and communicate clearly with both

technical and non-technical audiences.

This book is an essential resource for anyone who
wants to learn more about chemical engineering. It
covers a wide range of topics, from the fundamental
principles of chemical engineering to the latest
advances in the field. It is written in a clear and concise

style, and it is packed with real-world examples.



Book Description

Chemical Engineering Primer: Your Complete Guide to
Licensing and Beyond is the ultimate resource for
chemical engineering students and professionals alike.
This comprehensive guide covers a wide range of
topics, from the fundamental principles of chemical

engineering to the latest advances in the field.

Written in a clear and concise style, this book is packed
with real-world examples and practice problems to
help you learn the material. Whether you are just
starting out in chemical engineering or you are a
seasoned professional looking to brush up on your

skills, this book has something for everyone.
Some of the topics covered in this book include:

e The role of chemical engineering in society
e The fundamental principles of chemical
engineering

e Material and energy balances



e  Unit operations

e Reactor design and analysis

e Process control and instrumentation

e Process safety and environmental impact
e Design of chemical plants

e Chemical engineering economics

e Careers in chemical engineering

With its comprehensive coverage of the field and its
clear and concise writing style, Chemical Engineering
Primer: Your Complete Guide to Licensing and Beyond
is the perfect resource for anyone who wants to learn

more about chemical engineering.

This book is also an essential tool for chemical
engineering students preparing for the Fundamentals
of Engineering (FE) exam. The book covers all of the
topics that are tested on the FE exam, and it provides
practice problems to help students prepare for the

exam.



Whether you are a student, a practicing engineer, or
simply someone who is interested in learning more
about chemical engineering, Chemical Engineering
Primer: Your Complete Guide to Licensing and Beyond

is the perfect book for you.



Chapter 1: Foundation of Chemical

Engineering

The Role of Chemical Engineering

Chemical engineering is a branch of engineering that
applies scientific and mathematical principles to the
design, operation, and control of chemical plants and
processes. Chemical engineers are responsible for
developing and optimizing processes for the
production of chemicals, fuels, pharmaceuticals, and
other products. They also work to ensure that these

processes are safe and environmentally friendly.

Chemical engineering is a vital field that plays a role in
many aspects of our daily lives. The products that
chemical engineers create are used in everything from
the food we eat to the clothes we wear to the medicines
we take. Chemical engineers also play a role in

developing new technologies that can help us to



address some of the world's most pressing challenges,

such as climate change and energy security.

Chemical engineers are employed in a variety of
industries, including the chemical, pharmaceutical,
food, and energy industries. They work in research and
development, design, operations, and management.
Chemical engineers can also work as consultants,
providing their expertise to companies that need help

with process design, optimization, or troubleshooting.

The role of chemical engineering is to apply the
principles of chemistry, physics, and mathematics to
solve real-world problems. Chemical engineers use
their knowledge of these disciplines to design and
operate processes that can produce chemicals, fuels,
and other products safely, efficiently, and

economically.

Chemical engineers also work to develop new
technologies that can help to reduce the environmental

impact of chemical processes. They are also involved in
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the development of new materials, such as plastics and
composites, that can be used to make products that are

lighter, stronger, and more durable.

The role of chemical engineering is to use scientific and
mathematical principles to solve real-world problems.
Chemical engineers use their knowledge of these
disciplines to design and operate processes that can
produce chemicals, fuels, and other products safely,

efficiently, and economically.



Chapter 1: Foundation of Chemical

Engineering

Fundamental Principles and Concepts

Chemical engineering is a branch of engineering that
deals with the application of physical, chemical, and
biological sciences to the design, construction, and
operation of chemical plants and processes. Chemical
engineers apply the principles of chemistry, physics,
and mathematics to solve problems involving the
production, transportation, and storage of chemicals,

fuels, and other materials.

Chemical engineering is a relatively new field, with its
origins in the late 19th century. However, it has quickly
become one of the most important branches of
engineering, and chemical engineers are now
employed in a wide variety of industries, including the
chemical, pharmaceutical, food, and petroleum

industries.
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Chemical engineering is a complex and challenging
field, but it is also a very rewarding one. Chemical
engineers have the opportunity to make a real
difference in the world by developing new and
innovative products and processes that can help to

improve the quality of life for everyone.
Fundamental Principles of Chemical Engineering

The fundamental principles of chemical engineering

include:

e Mass and energy balances: These principles are
used to track the flow of mass and energy
through chemical processes.

e Reaction Kkinetics: This principle is used to study
the rates of chemical reactions.

e Thermodynamics: This principle is used to
study the energy changes that occur during
chemical reactions.

e  Fluid mechanics: This principle is used to study

the flow of fluids.
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e Heat transfer: This principle is used to study the

transfer of heat between objects.
Chemical Engineering Concepts

Chemical engineering also involves a number of

important concepts, including:

e Unit operations: These are the basic steps that

are used to carry out chemical processes.

e Process design: This is the process of designing

chemical plants and processes.

e Optimization: This is the process of finding the
best way to operate a chemical plant or process.

o Safety: This is a critical consideration in the
design and operation of chemical plants and

processes.
Applications of Chemical Engineering

Chemical engineering is used in a wide variety of

applications, including:
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e The production of chemicals: Chemical
engineers are responsible for designing and
operating the plants that produce chemicals such
as fertilizers, plastics, and pharmaceuticals.

e The production of fuels: Chemical engineers
are responsible for designing and operating the
plants that produce fuels such as gasoline, diesel,

and jet fuel.

e The production of food: Chemical engineers are
responsible for designing and operating the
plants that produce food products such as bread,
milk, and cheese.

e The production of materials: Chemical
engineers are responsible for designing and
operating the plants that produce materials such

as glass, cement, and steel.

Chemical engineering is a vital field that plays a role in
many aspects of our everyday lives. Chemical

engineers are responsible for developing the products
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and processes that we use to improve our quality of

life.
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Chapter 1: Foundation of Chemical

Engineering
Chemical Engineering Problem-Solving
Techniques

Chemical engineering problem-solving techniques are
a set of methods and strategies used by chemical
engineers to solve problems related to the design,
operation, and optimization of chemical processes and
plants. These techniques are based on the fundamental
principles of chemical engineering, such as mass and
energy balances, reaction kinetics, fluid flow, and heat

transfer.

One of the most important problem-solving techniques
is the use of mathematical models. Mathematical
models are simplified representations of chemical
processes that can be used to predict the behavior of

the process under different conditions. These models
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can be used to design new processes, optimize existing

processes, and troubleshoot problems.

Another important problem-solving technique is the
use of experimental data. Experimental data can be
used to validate mathematical models, to design new
processes, and to troubleshoot problems. Experiments

can be conducted in the laboratory or in the plant.

Chemical engineers also use a variety of other problem-
solving techniques, such as brainstorming, root cause
analysis, and risk assessment. These techniques can be
used to identify problems, develop solutions, and

prevent problems from occurring in the first place.

Chemical engineering problem-solving techniques are
essential for the successful design, operation, and
optimization of chemical processes and plants. By using
these techniques, chemical engineers can help to
ensure that chemical processes are safe, efficient, and

environmentally friendly.
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Problem-Solving Steps

The following are the steps involved in solving a

chemical engineering problem:

1. Define the problem.

2. Gather data.

3. Develop a mathematical model.
4. Solve the mathematical model.

5. Validate the mathematical model.
6. Implement the solution.

7. Monitor the solution.

These steps are not always followed in a linear fashion.
For example, it may be necessary to gather more data
or to revise the mathematical model after the solution

has been implemented.
Common Problem-Solving Techniques
The following are some of the most common problem-

solving techniques used by chemical engineers:

17



Mathematical modeling
Experimental data
Brainstorming

Root cause analysis

Risk assessment

These techniques can be used to solve a wide variety of

problems, from designing new processes to

troubleshooting existing processes.
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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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