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Explore a comprehensive compendium focused on sound absorbing materials, detailing their prop-
erties and applications for effective noise reduction. This essential guide covers various acoustic
absorption solutions, offering valuable insights for anyone seeking to optimize sound environments
and mitigate unwanted noise.
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Sound Materials

Detailing over 100 sound absorbing materials and finishes with case studies of innovative architectural
and design applications. Sound Materials is a definitive resource for architects, designers, acousticians,
engineers, students and creative professionals — the first publication of its kind to catalogue over 100
sound absorbing materials, detailing inspiring real-world applications. Project profiles include work
from leading architects and designers such as OMA, Gehry Partners, Foster + Partners, Ronan and
Erwan Bouroullec, and Barber & Osgerby. These projects showcase sound absorbing materials in a
variety of interior design and architectural contexts and underscore some of the common acoustical and
material challenges presented by specific applications, such as healthcare, education, performing arts,
office, retail and industrial environments. Fundamental technical concepts are clearly presented to offer
readers with an understanding of how materials absorb sound and how these materials are commonly
used to reduce noise and reverberation, inform our sense of space, and improve communication in
everyday environments. This book not only surveys an extensive range of materials past, present and
emerging, but also highlights many exciting opportunities for future innovation and collaboration at the
intersections of acoustical engineering, materials science, design and architecture.

Acoustics of Materials

This book deals with acoustic wave interaction with different materials, such as porous materials, crys-
tals, biological tissues, nanofibers, etc. Physical phenomena and mathematical models are described,
numerical simulations and theoretical predictions are compared to experimental data, and the results
are discussed by evoking new trends and perspectives. Several approaches and applications are de-
veloped, including non-linear elasticity, propagation, diffusion, soundscape, environmental acoustics,
mechanotransduction, infrasound, acoustic beam, microwave sensors, and insulation. The book is

composed of three sections: Control of Sound - Absorbing Materials for Damping of Sound, Sound

Propagation in Complex/Porous materials and Nondestructive Testing (NDT), Non Linearity, Leakage.

Sound Absorbing Materials

"This practical reference for design professionals and those in related fields, applies the latest research
on sound behavior, high-performance materials, and audiovisual systems to a wide variety of building
types and uses. Case studies draw on the firm's 22 years of experience as acoustical engineers, with
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drawings and diagrams helping to explain what can't be seen, only heard. Acoustics ... takes what
could be a dry, academic manual and infuses it with the energy of real life solutions."™

Propagation of Sound in Porous Media

This book highlights the manufacturing and applications of acoustic textiles in various industries. It
also includes examples from different industries in which acoustic textiles can be used to absorb noise
and help reduce the impact of noise at the workplace. Given the importance of noise reduction in the
working environment in several industries, the book offers a valuable guide for companies, educators
and researchers involved with acoustic materials.

Acoustics

The application of good acoustic design can seem daunting to designers when trying to understand the
often-complex physics of sound control. The ever-increasing number of standards and performance
criteria that can be requested on new developments further complicates acoustics for architects.
Architectural Acoustics, part of the PocketArchitecture series, provides the fundamental theory and
understanding of acoustics and applications of effective detailing for specific building types and con-
ditions in an accessible and clear technical guide. The book provides: a compact and understandable
introduction to the fundamentals of building and architectural acoustics definitions of suitable acoustic
performance criteria for a wide range of common buildings and room types guidance on specification
and detailing of the most suitable construction types in North America and the UK. This book is both,
a handy rule of thumb on acoustics for anyone involved in the design or construction of buildings, as
well as an essential addition to any architect’s reference library.

Concepts in Architectural Acoustics

This book has grown out of the research activities of the author in the fields of sound propagation in
porous media and modelling of acoustic materials. It is assumed that the reader has a background

of advanced calculus, including an introduction to differential equations, complex variables and matrix
algebra. A prior exposure to theory of elasticity would be advantageous. Chapters 1-3 deal with sound
propagation of plane waves in solids and fluids, and the topics of acoustic impedance and reflection
coefficient are given a large emphasis. The topic of flow resistivity is presented in Chapter 2. Chapter
4 deals with sound propagation in porous materials having cylindrical pores. The topics of effective
density, and of tortuosity, are presented. The thermal exchanges between the frame and the fluid,
and the behaviour of the bulk modulus of the fluid, are described in this simple context. Chapter 5 is
concerned with sound propagation in other porous materials, and the recent notions of characteristic
dimensions, which describe thermal exchanges and the viscous forces at high frequencies, are
introduced. In Chapter 6, the case of porous media having an elastic frame is considered in the context
of Biot theory, where new topics described in Chapter 5 have been included.

Acoustic Textiles

This book deals with acoustic wave interaction with different materials, such as porous materials, crys-
tals, biological tissues, nanofibers, etc. Physical phenomena and mathematical models are described,
numerical simulations and theoretical predictions are compared to experimental data, and the results
are discussed by evoking new trends and perspectives. Several approaches and applications are de-
veloped, including non-linear elasticity, propagation, diffusion, soundscape, environmental acoustics,
mechanotransduction, infrasound, acoustic beam, microwave sensors, and insulation. The book is

composed of three sections: Control of Sound - Absorbing Materials for Damping of Sound, Sound

Propagation in Complex/Porous materials and Nondestructive Testing (NDT), Non Linearity, Leakage.

Architectural Acoustics

Provides guidelines on avoiding noise problems during the design and construction of new buildings,
and eliminating noise in existing structures. It covers such topics as properties of sound absorptive
materials, acoustical characteristics of rooms, and structure-borne sound insulation.

Architectural Acoustics

Adopting a multi-disciplinary approach to the practice of achieving a more acceptable acoustic envi-
ronment, this book draws on the same basic principles to cover both the outdoors and indoor space.



It starts with the fundamentals of sound waves and hearing and goes on to the measurement of noise
and vibration, room acoustics, sound absorption, airb

Propagation of Sound in Porous Media

Comprehensive, up-to-date coverage of principles, materials, and technologies Architectural Acoustics
provides the vital information that architects, engineers, and all concerned with the built environ-
ment need to control and direct wanted or unwanted sounds within and around buildings. A team

of internationally recognized experts presents the very latest information on acoustical materials,
technologies, design criteria, and methods for a wide variety of applications, including airports and other
transportation facilities; theaters, churches, and concert halls; classrooms, lecture halls, and libraries;
music practice rooms and recording studios; sports venues; and all types of residential, commercial,
and industrial buildings. This comprehensive reference is one of the few books of its kind to include richly
detailed case studies that demonstrate real-world applications of acoustic principles, materials, and
methods. Nearly two hundred photos and illustrations further elucidate specific principles, applications,
and techniques. Topics covered include: * Basic principles of architectural acoustics * Acoustical
materials and methods * Building noise control applications

Acoustics of Materials

This book provides a comprehensive introduction to the subject of acoustics, including the principles
of human perception of sound, sometimes called psychoacoustics. Acoustics and Psychoacoustics is
ideal for students of music technology, sound recording, traditional music and acoustics, as well as
engineers studying audio, multimedia and communications systems. Anyone who wants a practical
understanding of how real musical sounds behave and are perceived in real spaces, will find this

an accessible and interesting read. Subjects featured include: Principles of sound Human hearing
and psychoacoustics Musical timbre, pitch and loudness perception Sound generation in musical
instruments Sound in different environments (architectural acoustics) Processing sound electronically
The book's second edition provides new material on wave motion, brass and woodwind instru-
ments, forward and backward masking, an introduction to coding, and diffusion. Additional refer-
ences and marginal notes explaining basic terms are provided to aid understanding. Supporting
website: http://www-users.york.ac.uk/~dmh8/AcPsych/acpsyc.htm Visit the book's supporting website,
designed by author David Howard, for additional resources: Questions and exercises to test your knowl-
edge Web links for further resources and research Audio clips Calculation facilities (eg. adding decibel
values and converting between frequency ratio and cents/semitones) The website can also be reached
via www.focalpress.com Professor David M Howard lectures on music technology at the University

of York's Electronics Department. His research interests include the analysis and synthesis of music,
speech and singing, human hearing modelling and the use of computer displays in voice teaching. He is
an active organist, choral singer and choral conductor. Dr James Angus was an instigator of the music
technology courses at York, where he formerly lectured. He is now an independent consultant and
researches in the area of acoustics, in particular diffuser design and audio signal processing. Acoustics
and Psychoacoustics is part of the Focal Press Music Technology Series. *A broad-ranging introduction
to acoustics and psychoacoustics *Highly accessible for students requiring a practical understanding
of the subject *Supporting website features exam questions and links to online sources

Noise Control in Buildings

Principles of Musical Acoustics focuses on the basic principles in the science and technology of music.
Musical examples and specific musical instruments demonstrate the principles. The book begins with
a study of vibrations and waves, in that order. These topics constitute the basic physical properties

of sound, one of two pillars supporting the science of musical acoustics. The second pillar is the
human element, the physiological and psychological aspects of acoustical science. The perceptual
topics include loudness, pitch, tone color, and localization of sound. With these two pillars in place, it
is possible to go in a variety of directions. The book treats in turn, the topics of room acoustics, audio
both analog and digital, broadcasting, and speech. It ends with chapters on the traditional musical
instruments, organized by family. The mathematical level of this book assumes that the reader is familiar
with elementary algebra. Trigonometric functions, logarithms and powers also appear in the book, but
computational techniques are included as these concepts are introduced, and there is further technical
help in appendices.



Environmental and Architectural Acoustics

Building or architectural acoustics is taken in this book to cover all aspects of sound and vibration in
buildings. The book covers room acoustics but the main emphasis is on sound insulation and sound
absorption and the basic aspects of noise and vibration problems connected to service equipment and
external sources. Covering all aspects of sound and vibration in buildings, this book explores room
acoustics, sound insulation, and noise and vibration problems connected to service equipment and
external sources.

Architectural Acoustics

Noise and Vibration Control Engineering: Principles and Applications, Second Edition is the updated
revision of the classic reference containing the most important noise control design information in

a single volume of manageable size. Specific content updates include completely revised material
on noise and vibration standards, updated information on active noise/vibration control, and the
applications of these topics to heating, ventilating, and air conditioning.

Acoustics and Psychoacoustics

An ideal text for advanced undergraduates, the book provides the foundations needed to understand
the acoustics of rooms and musical instruments as well as the basics for scientists and engineers
interested in noise and vibration. The new edition contains four new chapters devoted primarily to
applications of acoustical principles in everyday life: Microphones and Other Transducers, Sound in
Concert Halls and Studios, Sound and Noise Outdoors; and Underwater Sound.

Principles of Musical Acoustics

Radiation acoustics is a developing field lying at the intersection of acoustics, high-energy physics,
nuclear physics, and condensed matter physics. Radiation Acoustics is among the first books to
address this promising field of study, and the first to collect all of the most significant results achieved
since research in this area began in earnest in the 1970s. The book begins by reviewing the data on el-
ementary particles, absorption of penetrating radiation in a substance, and the mechanisms of acoustic
radiation excitation. The next seven chapters present a theoretical treatment of thermoradiation sound
generation in condensed media under the action of modulated penetrating radiation and radiation
pulses. The author explores particular features of the acoustic fields of moving thermoradiation sound
sources, sound excitation by single high-energy particles, and the efficiency and optimal conditions of
thermoradiation sound generation. Experimental results follow the theoretical discussions, and these
clearly demonstrate the validity of the thermoradiation theory. The book concludes with discussions on
applications, including the large-scale DUMAND and GENIUS projects now on the horizon. Radiation
acoustics holds enormous potential for applications in areas such as microelectronics, geophysics,
and astrophysics. This book offers a unique opportunity to benefit from the approach and extensive
experience of author Leonid N. Lyamshev, who in this, his last book, shows how he left an indelible
mark on the world of acoustics.

Building Acoustics

Thanks to the progress made in materials research and to the introduction of innovative manufacturing
technologies, a wide range of sound-absorbing elements are currently available to adjust the acoustic
features of an environment. Nowadays, performance is only one of the required specifications, together
with environmental compatibility, longevity, and affordable cost. This book collects the most recent
advances in the broad-spectrum characterization of sound-absorbing materials used in civil, industrial,
and tertiary applications, by means of experimental, numerical, or theoretical studies.

Sound Absorption Coefficients of the More Common Acoustic Materials

Unite the science of sound and the principles of design toenhance any space Architectural Acoustics
lllustrated translates thequantitative and qualitative content of acoustics into the graphiclanguage

of architecture. This highly-visual guide includes over350 illustrations that outline the physics of
sound and the bestdesign practices for limiting or mitigating noise in buildings byusing the latest in
materials and techniques. Each chapter includesa summary checklist of design guidelines to help
prevent mistakesand oversights, and the Instructor's website offers videoanimations demonstrating
acoustical concepts. Designed as a "firstlook" at the interaction of sound and space, the book explains



theprinciples of architectural acoustics and their practicalapplications, providing a comprehensive
guide for designing withacoustics in mind. Architectural acoustics is more than just concert halls —it
may determine building placement, division of interior space,exterior construction, and even siting.
When addressed early in thedesign process, the resulting space can be free of unwanted soundand
promote good hearing; if left unaddressed, the problems withthe space can lead to lawsuits and costly
post-constructionremediation. Architectural Acoustics lllustrated helpsdesigners solve most acoustical
problems in advance, by enablingreaders to: Understand the physical science underlying the behavior
ofsound Consider the interactions of sound and space in the initialdesign approach Mitigate building
sounds such as those produced by HVAC andplumbing with early design planning Design spaces for
listening, and incorporate acoustics bestpractices into every plan The highly visual format of the book
helps readers grasp complexconcepts quickly, and thorough discussion of each concept'sreal-world
application ties the science directly into the designprocess. All design professionals need to have a
fundamentalunderstanding of acoustics, and Architectural Acousticslllustrated is a comprehensive,
practical guide in aneasy-to-read format.

Noise and Vibration Control Engineering

Sound insulation is an important aspect of building performance. This book is a comprehensive guide
to sound and vibration theory and its application to the measurement and prediction of sound insulation
in buildings. It enables the reader to tackle a wide range of issues relating to sound insulation during
the design and construction stages of a building, and to solve problems in existing buildings. The book
has been written for engineers, consultants, building designers, students in acoustics, researchers and
those involved in the manufacture and design of building products. Key aspects are that it: * Explains
the fundamental theory using examples that show its direct application to buildings * Guides the reader
through the links between measurement and theory * Explains concepts that are important for the
application, interpretation and understanding of guidance documents, test reports, product data sheets,
published papers, regulations and Standards * Makes direct reference to ISO and EN Standards on
sound insulation * Contains a large number of illustrations showing measurements, predictions and
example calculations for quick reference Carl Hopkins previously worked on building acoustics and
environmental noise at the Building Research Establishment. During this time he was involved with
sound insulation in research, consultancy, standardization, and building regulations as well as being
an advisor on acoustics to government departments. He is currently a Senior Lecturer at the University
of Liverpool within the Acoustics Research Unit of the School of Architecture.

Principles of Vibration and Sound

What is acoustics? What is noise? How is sound measured? How can the vehicle noise be reduced
using sound package treatments? Pranab Saha answers these and more in Acoustical Materials.
Acoustics is the science of sound, including its generation, propagation, and effect. Although the
propulsion sources of internal combustion engine (ICE) vehicles and electric motor-powered vehicles
(EV) are different and therefore their propulsion noises are different, both types of vehicles have shared
noise concerns: Tire and road noise Wind noise Vehicle noise and vibration issues have been there
almost from the inception of vehicle manufacturing. The noise problem in a vehicle is very severe and
is difficult to solve only by modifying the sources of noise and vibration. Sound package treatments
address the noise and vibration issues along the path to reduce in-cabin noise. In Acoustical Materials,
readers will grasp the science of reducing sound and vibration using sound absorbers, sound barriers,
and vibration dampers. Sound provides information on the proper operation of the vehicle, but if
unchecked, can detract from the consumer experience within the vehicle and create noise pollution
outside the vehicle. Acoustical Materials provides essential information on the basics of sound, vehicle
noise source, how these are measured, how vehicle owners perceive sound, and ultimately, how to
solve noise problems in vehicles using sound package materials.

Radiation Acoustics

Written by a group of acoustics and vibration specialists, this book studies the acoustic and vibrating
phenomena that occur in diverse materials used for all kinds of purposes. The first part studies the
fundamental aspects of propagation: analytical, numerical and experimental. The second part outlines
industrial and medical applications. Covering a wide range of topics that associate materials science
with acoustics, this will be of invaluable use to researchers, engineers, or practitioners in this field, as
well as students in acoustics, physics, and mechanics.

Acoustic Properties of Absorbing Materials



The advent of instruments capable of measuring sound intensity, which represents the flow of energy
in sound fields, has revolutionised audio-frequency acoustical metrology. Since publication of the

first edition, two International Standards for the use of sound intensity for sound source power
determination, and one International Standard for soun

Architectural Acoustics lllustrated

This monograph is devoted to the systematic presentation of the theory of sound wave propagation in
layered structures. These structures can be man-made, such as ultrasonic filters, lenses, surface-wave
delay lines, or natural media, such as the ocean and the atmosphere, with their marked horizontal
stratification. A related problem is the propagation of elastic (seismic) waves in the earth's crust These
topics have been treated rather completely in the book by L. M. Brek hovskikh, Waves in Layered Media,
the English version of the second edition of which was published by Academic Press in 1980. Due to
progress in experimental and computer technology it has become possible to analyze the influence of
factors such as medium motion and density stratification upon the propagation of sound waves. Much
attention has been paid to propagation theory in near-stratified media, Le., media with small deviations
from strict stratification. Interesting results have also been obtained in the fields of acoustics which
had been previously considered to be "completely” developed. For these reasons, and also because
of the inflow of researchers from the related fields of physics and mathematics, the circle of persons
and research groups engaged in the study of sound propagation has rather expanded. Therefore, the
appearance of a new summary review of the field of acoustics of layered media has become highly
desirable. Since Waves in Layered Media became quite popular, we have tried to retain its positive
features and general structure.

Compendium of Materials for Noise Control

Thermal and Acoustic Insulation deals with general aspects of thermal insulation, condensation,
properties of inorganic insulation materials, organic high void insulation materials, glass, and glazing.
The book also describes noise insulation, computerized insulation calculations, fire properties of
insulation materials. The book explains thermal insulation, heat transfer (through conduction, convec-
tion, radiation), the theory of water vapor diffusion, and dehumidification. The two types of insulation
materials in common use prevent the passage of radiant heat through reflection or by impede the flow
of conducted heat. The engineer should choose insulation materials with a low thermal conductivity
that also have a very high void content. The book suggests, in practice, a material with a k-value

of 0.035. The other properties of insulation materials are mechanical strength, physical resistance,
chemical resistance, temperature limits, fire resistance, hygroscopy, fungoid resistance, and pest
resistance. The text describes a variety of materials are suitable for insulation, such as gypsum, foamed
asbestos, foam glass, glass fiber wool, expanded perlite, vermiculite, and foamed plastics. The book
will prove beneficial for architects, for computer programmers involved in insulation, for engineers
working in building construction, insulation, fire prevention, as well as for private house- or corporate
building-owners.

Sound Insulation

Acoustics: Sound Fields and Transducers is a thoroughly updated version of Leo Beranek's clas-

sic 1954 book that retains and expands on the original's detailed acoustical fundamentals while
adding practical formulas and simulation methods. Serving both as a text for students in engineering
departments and as a reference for practicing engineers, this book focuses on electroacoustics,
analyzing the behavior of transducers with the aid of electro-mechano-acoustical circuits. Assuming
knowledge of electrical circuit theory, it starts by guiding readers through the basics of sound fields,
the laws governing sound generation, radiation, and propagation, and general terminology. It then
moves on to examine: Microphones (electrostatic and electromagnetic), electrodynamic loudspeakers,
earphones, and horns Loudspeaker enclosures, baffles, and waveguides Miniature applications (e.g.,
MEMS in I-Pods and cellphones) Sound in enclosures of all sizes, such as school rooms, offices,
auditoriums, and living rooms Numerical examples and summary charts are given throughout the text
to make the material easily applicable to practical design. It is a valuable resource for experimenters,
acoustical consultants, and to those who anticipate being engineering designers of audio equipment.
An update for the digital age of Leo Beranek's classic 1954 book Acoustics Provides detailed acoustic
fundamentals, enabling better understanding of complex design parameters, measurement methods,



and data Extensive appendices cover frequency-response shapes for loudspeakers, mathematical
formulas, and conversion factors

Sound Absorbing Materials. By E. J. Evans ... and E. N. Bazley

This acoustics handbook for mechanical and architectural applications is a translation of the German
standard work on the subject. It not only describes the state of art of engineering acoustics but also
gives practical help to engineers for solving acoustic problems. It deals with the origin, the transmission
and the methods of abatement of air-borne and structure-borne sound of different kinds, from traffic to
machinery and flow induced sound.

Acoustical Materials

Acoustics and Psychoacoustics is ideal for students of music technology, sound recording, tradi-
tional music and acoustics, as well as engineers studying audio, multimedia and communications
systems. Gain a practical understanding of how real musical sounds behave and are perceived in
real spaces with this accessible and interesting read. This third edition offers a CD of audio examples,
crucial for a clear understanding of the concepts discussed. Visit the book's supporting website at
http://books.elsevier.com/0240519957 for additional resources such as: * Questions and exercises to
test your knowledge * Web links for further resources and research * Audio clips * Calculation facilities
(eg. adding decibel values and converting between frequency ratio and cents/semitones) This website
can also be reached via www.focalpress.com

Acoustic Impedance of Sound Absorbing Materials

This textbook treats the broad range of modern acoustics from the basics of wave propagation

in solids and fluids to applications such as noise control and cancellation, underwater acoustics,
music and music synthesis, sonoluminescence, and medical diagnostics with ultrasound. The new
edition is up-to-date and forward-looking in approach. Additional coverage of the opto-acoustics and
sonoluminescence phenomena is included. New problems have been added throughout.

Acoustic Design and Noise Control: Acoustic design

Architectural Acoustics, Second Edition presents a thorough technical overview of the discipline, from
basic concepts to specific design advice. Beginning with a brief history, it reviews the fundamentals
of acoustics, human perception and reaction to sound, acoustic noise measurements, noise metrics,
and environmental noise characterization. In-depth treatment is given to the theoretical principles and
practical applications of wave acoustics, sound transmission, vibration and vibration isolation, and noise
transmission in floors and mechanical systems. Chapters on specific design problems demonstrate
how to apply the theory, including treatment of multifamily dwellings, office buildings, rooms for speech,
rooms for music, multipurpose rooms, auditoriums, sanctuaries, studios, listening rooms, and the
design of sound reinforcement systems. Detailed figures illustrate the practical applications of acoustic
principles, showing how to implement design ideas in actual structures. This compendium of theoretical
and practical design information brings the relevant concepts, equations, techniques, and specific
design problems together in one place, including both fundamentals and more advanced material.
Practicing engineers will find it an invaluable reference for their daily work, while advanced students will
appreciate its rigorous treatment of the basic building blocks of acoustical theory. Considered the most
complete resource in the field — includes basic fundamental relations, derived from first principles, and
examples needed to solve real engineering problems. Provides a well-organized text for students first
approaching the subject as well as a reliable reference for experienced practitioners looking to refresh
their technical knowledge base. New content for developing professionals includes case studies and
coverage of specific focus areas such as audio visual design, theaters, and concert halls.

Materials and Acoustics Handbook

Sound Intensity
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