
Noise and Vibration Equilibrium

Introduction

Noise  and  vibration  are  ubiquitous  in  our  modern 

world.  They  can  be  found  in  our  homes,  our 

workplaces, our cars, and our cities. While some noise 

and  vibration  is  unavoidable,  excessive  noise  and 

vibration can have a  negative impact  on our health, 

well-being, and productivity.

This book provides a comprehensive overview of noise 

and vibration control engineering, with a focus on the 

latest technologies and best practices. It is written for 

engineers, scientists, and other professionals who need 

to understand and control noise and vibration in their 

work.

The book begins with an introduction to the basics of 

noise  and  vibration,  including  the  different  types  of 
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noise and vibration, their sources, and their effects on 

humans and structures. The book then covers a wide 

range  of  noise  and  vibration  control  methods, 

including passive, active, and hybrid control.

The book also discusses the various noise and vibration 

standards and regulations that are in place in different 

countries  around  the  world.  These  standards  and 

regulations  are  designed  to  protect  people  from  the 

harmful effects of noise and vibration.

Finally,  the  book  looks  at  the  future  of  noise  and 

vibration  control  engineering.  It  discusses  the  latest 

research and development in this field, and it identifies 

the challenges and opportunities that lie ahead.

This  book  is  an  essential  resource  for  anyone  who 

needs to understand and control noise and vibration in 

their work. It is also a valuable reference for students 

and  researchers  in  the  field  of  noise  and  vibration 

control engineering.
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Book Description

Noise  and  Vibration  Control  Engineering:  Principles 

and Applications is a comprehensive guide to the latest 

technologies  and  best  practices  for  controlling  noise 

and vibration in a wide range of settings. Written for 

engineers, scientists, and other professionals, this book 

provides  a  thorough  understanding  of  the 

fundamentals  of  noise  and  vibration,  as  well  as  the 

various methods used to control them.

The book begins with an introduction to the basics of 

noise  and  vibration,  including  the  different  types  of 

noise and vibration, their sources, and their effects on 

humans and structures. The book then covers a wide 

range  of  noise  and  vibration  control  methods, 

including passive, active, and hybrid control.

The book also discusses the various noise and vibration 

standards and regulations that are in place in different 

countries  around  the  world.  These  standards  and 
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regulations  are  designed  to  protect  people  from  the 

harmful effects of noise and vibration.

Finally,  the  book  looks  at  the  future  of  noise  and 

vibration  control  engineering.  It  discusses  the  latest 

research and development in this field, and it identifies 

the challenges and opportunities that lie ahead.

This  book  is  an  essential  resource  for  anyone  who 

needs to understand and control noise and vibration in 

their work. It is also a valuable reference for students 

and  researchers  in  the  field  of  noise  and  vibration 

control engineering.

With  its  comprehensive  coverage  of  the  latest 

technologies  and  best  practices,  Noise  and  Vibration 

Control Engineering: Principles and Applications is the 

definitive guide to this important field.
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Chapter  1:  Noise  and  Vibration 

Fundamentals

Basic Concepts of Noise and Vibration

Noise  and  vibration  are  two  ubiquitous  phenomena 

that can have a significant impact on our health, well-

being,  and  productivity.  Noise  is  unwanted  sound, 

while  vibration  is  unwanted  motion.  Both  noise  and 

vibration  can  be  caused  by  a  variety  of  sources, 

including  machinery,  traffic,  construction,  and 

industrial activities.

Noise

 Sound is a mechanical wave that is caused by the 

vibration of an object.

 Noise is unwanted sound.

 Noise can be measured in decibels (dB).

 The human ear can hear sounds in the frequency 

range of 20 Hz to 20,000 Hz.
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 Noise  can  cause  a  variety  of  health  problems, 

including  hearing  loss,  sleep  disturbance,  and 

cardiovascular disease.

Vibration

 Vibration is the oscillatory motion of an object.

 Vibration can be caused by a variety of sources, 

including machinery, traffic, and earthquakes.

 Vibration  can  be  measured  in  terms  of 

displacement, velocity, and acceleration.

 Vibration can cause a variety of health problems, 

including  motion  sickness,  fatigue,  and  muscle 

pain.

Noise and Vibration Control

Noise and vibration control is the practice of reducing 

or  eliminating  unwanted  noise  and  vibration.  Noise 

and  vibration  control  can  be  achieved  through  a 

variety of methods, including:
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 Passive  control: This  involves  using  materials 

and  structures  to  absorb  or  reflect  noise  and 

vibration.

 Active  control: This  involves  using  devices  to 

generate sound or vibration that cancels out the 

unwanted noise or vibration.

 Hybrid control: This involves a combination of 

passive and active control methods. 
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 Chapter  1:  Noise  and  Vibration 

Fundamentals

 Noise and Vibration Sources

Noise and vibration can be generated by a wide variety 

of  sources,  both  natural  and  man-made.  Natural 

sources  of  noise  and  vibration  include  wind,  rain, 

thunder,  earthquakes,  and  volcanic  eruptions.  Man-

made sources of noise and vibration include industrial 

machinery,  construction  equipment,  transportation 

vehicles, and music.

Industrial Machinery

Industrial  machinery is  a  major  source of  noise  and 

vibration  in  the  workplace.  Examples  of  industrial 

machinery  that  can  generate  noise  and  vibration 

include:
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 Pumps: Pumps are used to move fluids from one 

place to another.  They can be noisy and cause 

vibration if they are not properly maintained.

 Compressors: Compressors  are  used  to 

compress  air  or  other gases.  They can be very 

noisy  and  cause  vibration  if  they  are  not 

properly installed and maintained.

 Fans: Fans are used to move air from one place 

to  another.  They  can  be  noisy  and  cause 

vibration if they are not properly balanced.

 Generators: Generators  are  used  to  produce 

electricity. They can be noisy and cause vibration 

if  they  are  not  properly  installed  and 

maintained.

Construction Equipment

Construction  equipment  is  another  major  source  of 

noise  and  vibration.  Examples  of  construction 

equipment  that  can  generate  noise  and  vibration 

include:

9



 Bulldozers: Bulldozers are used to move earth 

and other materials. They can be very noisy and 

cause vibration.

 Excavators: Excavators  are  used  to  dig  holes 

and  trenches.  They  can  be  noisy  and  cause 

vibration.

 Cranes: Cranes  are  used  to  lift  heavy  objects. 

They can be noisy and cause vibration.

 Dump  trucks: Dump  trucks  are  used  to  haul 

away dirt, gravel, and other materials. They can 

be noisy and cause vibration.

Transportation Vehicles

Transportation  vehicles  are  a  major  source  of  noise 

and  vibration  in  our  cities  and  towns.  Examples  of 

transportation  vehicles  that  can  generate  noise  and 

vibration include:

 Cars: Cars  are  a  major  source  of  noise  and 

vibration  in  urban  areas.  They  can  be  noisy 

when they are accelerating, braking, or turning.
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 Trucks: Trucks are even noisier than cars and 

can cause more vibration.

 Buses: Buses  are  also  a  major  source  of  noise 

and vibration in urban areas. They can be noisy 

when they are starting, stopping, or turning.

 Trains: Trains  can  be  very  noisy  and  cause 

vibration,  especially  when  they  are  passing 

through towns and cities.

 Airplanes: Airplanes are a major source of noise 

and vibration in airports and surrounding areas. 

They  can  be  noisy  when  they  are  taking  off, 

landing, or flying overhead.

Music

Music  can  also  be  a  source  of  noise  and  vibration, 

especially  when  it  is  played  at  high  volumes.  Loud 

music  can  cause  hearing  damage  and  can  also  be 

disruptive to others.

These are just a few examples of the many sources of 

noise and vibration that we encounter in our everyday 
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lives.  It  is  important to be aware of these sources of 

noise and vibration so that we can take steps to protect 

ourselves from their harmful effects.
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Chapter  1:  Noise  and  Vibration 

Fundamentals

Noise and Vibration Propagation

Noise  and vibration  can propagate  through different 

media,  including  air,  water,  and  solids.  The  way  in 

which noise and vibration propagate depends on the 

properties of the medium, such as its density, stiffness, 

and damping.

Noise Propagation

Noise  can  propagate  through  air  as  sound  waves. 

Sound  waves  are  mechanical  waves  that  consist  of 

alternating  compressions  and rarefactions  of  the  air. 

The speed of sound in air is approximately 343 meters 

per second (1,235 kilometers per hour).

Noise  can  also  propagate  through  water  as  water 

waves. Water waves are mechanical waves that consist 

of alternating crests and troughs. The speed of sound in 
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water is approximately 1,482 meters per second (5,330 

kilometers per hour).

Vibration Propagation

Vibration can propagate through solids as mechanical 

waves. Mechanical waves in solids are characterized by 

the  displacement,  velocity,  and  acceleration  of  the 

particles in the solid. The speed of vibration in a solid 

depends on the material properties of the solid, such as 

its density, stiffness, and damping.

Vibration can also propagate through fluids as pressure 

waves.  Pressure  waves  are  mechanical  waves  that 

consist of alternating areas of high and low pressure. 

The speed of pressure waves in a fluid depends on the 

density and compressibility of the fluid.

Factors Affecting Noise and Vibration Propagation

The propagation of noise and vibration can be affected 

by a number of factors, including:
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 The  distance  between  the  source  and  the 

receiver: Noise  and  vibration  levels  typically 

decrease  with  increasing  distance  from  the 

source.

 The presence of  obstacles: Obstacles,  such as 

walls, can block or absorb noise and vibration.

 The  properties  of  the  medium: The  density, 

stiffness, and damping of the medium can affect 

the speed and attenuation of noise and vibration.

 The frequency of the noise or vibration: Noise 

and vibration at higher frequencies are typically 

attenuated  more  rapidly  than  noise  and 

vibration at lower frequencies.

Applications of Noise and Vibration Propagation

The principles of noise and vibration propagation are 

used in a variety of applications, including:

 Acoustics: The  study  of  sound  and  its 

propagation.

 Noise control: The reduction of unwanted noise.
15



 Vibration control: The reduction of  unwanted 

vibration.

 Medical  imaging: The  use  of  sound  waves  or 

vibration to  create  images  of  the  inside  of  the 

body.

 Geophysics: The  study  of  the  Earth's  interior 

using sound waves or vibration.

By understanding the principles of noise and vibration 

propagation,  engineers  and  scientists  can  develop 

effective strategies for controlling noise and vibration.
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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.

22


	Noise and Vibration Equilibrium
	Introduction
	Book Description
	Chapter 1: Noise and Vibration Fundamentals
	Basic Concepts of Noise and Vibration

	Chapter 1: Noise and Vibration Fundamentals
	Noise and Vibration Sources

	Chapter 1: Noise and Vibration Fundamentals
	Noise and Vibration Propagation

	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.
	Table of Contents
	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.

