
Nuclear Engineering and Technology: A 

Modern Approach

Introduction

Nuclear  engineering  is  a  branch  of  engineering  that 

deals  with  the  application  of  nuclear  physics  to  the 

design,  construction,  and operation of  nuclear power 

plants and other nuclear facilities. Nuclear engineering 

is a relatively new field, with most of the development 

taking  place  in  the  past  50  years.  However,  nuclear 

engineering  has  already  had  a  major  impact  on  the 

world,  providing a source of clean, safe,  and reliable 

energy.

Nuclear power plants generate electricity by using the 

heat released from nuclear reactions. Nuclear reactions 

are  much  more  efficient  than  chemical  reactions,  so 

nuclear power plants can produce a lot  of  electricity 
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with a relatively small amount of fuel. Nuclear power 

plants  also  do  not  produce  greenhouse  gases,  which 

contribute to climate change.

Nuclear engineering is a complex and challenging field, 

but it is also a rewarding one. Nuclear engineers play a 

vital role in providing the world with a clean, safe, and 

reliable source of energy.

In this book, we will provide an overview of the field of 

nuclear  engineering.  We  will  discuss  the  basic 

principles  of  nuclear  physics,  the  different  types  of 

nuclear  reactors,  and  the  safety  considerations 

involved in the design and operation of nuclear power 

plants.  We  will  also  discuss  the  future  of  nuclear 

engineering and the role that it will play in meeting the 

world's energy needs.

We hope that this book will provide you with a better 

understanding  of  nuclear  engineering  and  its 

importance to the world.
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Book Description

Nuclear  Engineering  and  Technology:  A  Modern 

Approach provides a comprehensive overview of the 

field of nuclear engineering. The book covers the basic 

principles  of  nuclear  physics,  the  different  types  of 

nuclear  reactors,  and  the  safety  considerations 

involved in the design and operation of nuclear power 

plants.  The book also discusses the future of  nuclear 

engineering and the role that it will play in meeting the 

world's energy needs.

Nuclear  Engineering  and  Technology:  A  Modern 

Approach is  written  in  a  clear  and  concise  style, 

making  it  accessible  to  readers  with  a  variety  of 

backgrounds.  The  book  is  also  well-illustrated  with 

diagrams  and  charts,  which  help  to  explain  the 

complex concepts of nuclear engineering.

Nuclear  Engineering  and  Technology:  A  Modern 

Approach is  an  essential  resource  for  anyone  who 
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wants  to  learn more about  nuclear  engineering.  The 

book is also a valuable reference for nuclear engineers 

and other professionals who work in the field.

Pasquale  De  Marco is  a  professor  of  nuclear 

engineering  at  the  University  of  California,  Berkeley. 

He  is  a  leading  expert  in  the  field  of  nuclear 

engineering  and  has  published  extensively  on  the 

subject. 
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Chapter  1:  Introduction  to  Nuclear 

Engineering

Overview of nuclear engineering

Nuclear engineering is the branch of engineering that 

deals  with  the  application  of  nuclear  physics  to  the 

design,  construction,  and operation of  nuclear power 

plants and other nuclear facilities. Nuclear engineering 

is a relatively new field, with most of the development 

taking  place  in  the  past  50  years.  However,  nuclear 

engineering  has  already  had  a  major  impact  on  the 

world,  providing a source of clean, safe,  and reliable 

energy.

Nuclear power plants generate electricity by using the 

heat released from nuclear reactions. Nuclear reactions 

are  much  more  efficient  than  chemical  reactions,  so 

nuclear power plants can produce a lot  of  electricity 

with a relatively small amount of fuel. Nuclear power 
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plants  also  do  not  produce  greenhouse  gases,  which 

contribute to climate change.

Nuclear engineering is a complex and challenging field, 

but it is also a rewarding one. Nuclear engineers play a 

vital role in providing the world with a clean, safe, and 

reliable source of energy.

In this chapter, we will provide an overview of the field 

of  nuclear  engineering.  We  will  discuss  the  basic 

principles  of  nuclear  physics,  the  different  types  of 

nuclear  reactors,  and  the  safety  considerations 

involved in the design and operation of nuclear power 

plants.  We  will  also  discuss  the  future  of  nuclear 

engineering and the role that it will play in meeting the 

world's energy needs.

We  hope  that  this  chapter  will  provide  you  with  a 

better  understanding  of  nuclear  engineering  and  its 

importance to the world.
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Chapter  1:  Introduction  to  Nuclear 

Engineering

Applications of nuclear engineering

Nuclear engineering has a wide range of applications 

in various fields, including:

 Power  generation: Nuclear  power  plants 

generate  electricity  by  using  the  heat  released 

from nuclear reactions. Nuclear power is a clean 

and  reliable  source  of  energy,  and  it  does  not 

produce greenhouse gases.

 Medical  applications: Nuclear  engineering  is 

used in the development of medical devices and 

treatments, such as radiation therapy for cancer.

 Industrial applications: Nuclear engineering is 

used in a variety of industrial processes, such as 

the  production  of  radioisotopes  for  use  in 

manufacturing and research.
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 Space exploration: Nuclear engineering is used 

in  the  development  of  nuclear  propulsion 

systems for spacecraft.

 Nuclear weapons: Nuclear engineering is used 

in the development and maintenance of nuclear 

weapons.

Nuclear engineering is a rapidly growing field, and it is 

expected  to  play  an  increasingly  important  role  in 

meeting  the  world's  energy  needs  and  solving  other 

global challenges.
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Chapter  1:  Introduction  to  Nuclear 

Engineering

History of Nuclear Engineering

The history of nuclear engineering can be traced back 

to the early days of the 20th century, when scientists 

first began to understand the atom and its nucleus. In 

1938,  German  scientists  Otto  Hahn  and  Fritz 

Strassmann discovered nuclear fission, the process of 

splitting  an  atom  into  two  smaller  atoms.  This 

discovery  opened up the  possibility  of  using  nuclear 

energy to generate electricity.

In the years that followed, scientists around the world 

raced  to  develop  nuclear  reactors.  The  first  nuclear 

reactor  was  built  in  Chicago  in  1942,  and  the  first 

nuclear power plant was built in the Soviet Union in 

1954.

Nuclear engineering has continued to develop rapidly 

in  the  decades  since  then.  New  types  of  nuclear 
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reactors  have  been  developed,  and  nuclear  power 

plants  have  become  increasingly  efficient  and  safe. 

Today, nuclear power is a major source of electricity in 

many countries around the world.

Nuclear engineering is a complex and challenging field, 

but it is also a rewarding one. Nuclear engineers play a 

vital role in providing the world with a clean, safe, and 

reliable source of energy.

The Manhattan Project

The Manhattan Project was a top-secret research and 

development  project  that  produced  the  first  atomic 

bombs during World War II. The project was led by the 

United  States,  with  the  participation  of  the  United 

Kingdom  and  Canada.  The  Manhattan  Project  was  a 

massive  undertaking,  involving  over  130,000  people 

and costing over $2 billion.

The  Manhattan  Project  was  successful  in  developing 

two types  of  atomic  bombs:  a  uranium bomb and a 
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plutonium bomb. The uranium bomb was dropped on 

the Japanese city of Hiroshima on August 6, 1945, and 

the plutonium bomb was dropped on the Japanese city 

of Nagasaki on August 9, 1945. The two bombings killed 

over 200,000 people and led to the surrender of Japan, 

ending World War II.

The Manhattan Project  was a major turning point in 

the history of nuclear engineering. It demonstrated the 

feasibility  of  nuclear  weapons  and  led  to  the 

development of nuclear power plants.

The Nuclear Power Industry

The nuclear power industry began in the United States 

in  the  1950s.  The  first  nuclear  power  plant  in  the 

United States was built in Shippingport, Pennsylvania, 

in  1957.  In  the  years  that  followed,  nuclear  power 

plants were built in many other countries around the 

world.
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The nuclear power industry grew rapidly in the 1960s 

and  1970s.  By  the  early  1980s,  there  were  over  400 

nuclear power plants operating in the world. However, 

the growth of the nuclear power industry slowed down 

in the 1980s and 1990s, due to concerns about safety 

and the high cost of building nuclear power plants.

In recent years, there has been a renewed interest in 

nuclear power. This is due to the growing demand for 

electricity, the concerns about climate change, and the 

high  cost  of  fossil  fuels.  Today,  there  are  over  440 

nuclear power plants operating in the world, and many 

more are under construction.

The  nuclear  power  industry  is  a  major  part  of  the 

global  energy  mix.  Nuclear  power  plants  provide  a 

clean, safe,  and reliable source of electricity.  Nuclear 

engineering  is  a  vital  field  that  plays  a  key  role  in 

providing the world with energy.
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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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