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International Institute of Noise Control Engineering (I-INCE) and the Institute of Noise
Control Engineering of the USA (INCE-USA). The PDF and blog formats mean that issues

can made freely available to our readers. These digital formats reduce publication time, save
printing costs, and allow links to be included for direct access to references and other material.

I-INCE
The International Institute of Noise Control Engineering (I-INCE) is a worldwide consortium
of societies concerned with noise control and acoustics. I-INCE, chartered in Zrich,
Switzerland, is the sponsor of the INTER-NOISE Series of International Congresses on
Noise Control Engineering, and, with the Institute of Noise Control Engineering of the USA,
publishes this quarterly magazine and its blog. I-INCE has an active program of technical
initiatives. It currently has fifty-one member societies in forty-six countries.

INCE-USA
The Institute of Noise Control Engineering of the USA (INCE-USA) is a nonprofit professional
organization incorporated in Washington, DC, USA. The primary purpose of the Institute is
to promote engineering solutions to environmental noise problems. INCE-USA publishes the
technical journal Noise Control Engineering Journal and with I-INCE publishes this quarterly
magazine and its blog. INCE-USA sponsors the NOISE-CON series of national conferences on
noise control engineering and the INTER-NOISE Congress when it is held in North America.
INCE-USA members are professionals in the field of noise control engineering, and many offer
consulting services in noise control. Any persons interested in noise control may become an
associate of INCE-USA and receive both this magazine and Noise Control Engineering Journal.

NNI and Its Online Supplement

www.noisenewsinternational.net

The PDF and blog versions of NNI allow for links to references, articles, abstracts, advertisers,
and other sources of additional information. In some cases, the full URL will be given in

the text. In other cases, blue text will indicate the presence of a link. The NNI blog contains
additional information that will be of interest to readers, such as the following:

e The current PDF issue of NNI available for free download
e Links to previous PDF issues of NNI

e An annual index of issues in PDF format

» A conference calendar for upcoming worldwide meetings

e Links to I-INCE technical activities and I-INCE technical reports
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President's Column

From the President of I-INCE

By the time this issue of NNI is published, over

1,000 people involved with wide-ranging aspects of
noise control engineering will be meeting in Madrid
for the INTER-NOISE 2019 conference from June 16
to 19, 2019. Antonio Perez-Lopez and his enthusiastic
local organizing committee from the Spanish and
Portuguese acoustical societies have done a wonderful
job encouraging international participation to create an
extensive technical program. This event also provides
the opportunity to celebrate the 50th anniversary for
the Spanish Acoustical Society (SEA). So the program
includes opportunities to enjoy many social events
experiencing the local culture and cuisine.

At this time, the INTER-NOISE 2020 team is
preparing to welcome noise control engineers to
Seoul, Korea, from August 23 to 26, 2020. The first
announcements about this event will be during the
closing ceremony for INTER-NOISE 2019. As well
as the congress, this meeting will be an opportunity
for the I-INCE contribution to activities for the
International Year of Sound 2020 (TYS 2020). The
ICA in conjunction with La Semaine du Son is
encouraging all those involved with any aspects of
acoustics to hold outreach or other types of events
to highlight the importance of sound in our world.
The opening for I'YS 2020 will be held on January
31, 2020, in the magnificent Grand Amphithéatre

at Sorbonne University in Paris. Go to http://www.
sound2020.org to list any events and to keep watch
for more information.

At the INTER-NOISE 2018 in Chicago, a memorial
session was held to remember the achievements

of Bill Lang, one of the main founders of the
I-INCE. A booklet comprising the presentations
plus historical and current photographs has been
produced. The booklet is titled Honoring a Global
Pillar of Noise Control Engineering William W.
Lang and is the result of the efforts of Bob Berhard,
Bob Hellweg, George Maling, and Eric W. Wood,
with Tamar Nordenberg as rapporteur and with

the support of the INCE Foundation. This booklet
provides a fitting archive of the many achievements
of Bill Lang and also provides an insight into the
personal characteristics that contributed to his
ability to achieve. The booklet will be available
both from the INCE-USA and the I-INCE websites.
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Features available in web browsers have

made it easy to “grab”/“snip” images, and we can
all be tempted to use these to enhance reports,
conference papers, and so on. However, there

is an obligation to check if the images are
copyrighted and be aware of the requirements
associated with the use of such material.

A warning about the implications of inappropriate
use comes from one of the I-INCE member
societies. That society has paid a number of fines,
each of the order of €1,000, for use of photos

and images on their website. These breaches

of copyright material have been found by
organizations using automatic scanner software.
This has led the society involved to undertake

a full risk analysis of material on their website.
The risk from the use of copyrighted material
within conference papers in proceedings that are
open access from their website was highlighted.
Steps can be taken regarding any use of copyright
material in future proceedings. To check back on
all the content in all the proceedings currently
available from that website would be a mammoth
task. To avoid automatic scanners finding any
such material within that content, the society

has implemented a barrier to direct (and hence
automatic) access by requiring that the user seek
a free password before being allowed access to
the proceedings. There are other options such

as the “I am not a robot” software requiring the
user to type in content from a fuzzy image. So
while it is tempting to enhance the appearance of
website materials with graphics, this is a warning
for societies and organizations to check content
that they have uploaded on their websites and to
implement some form of barrier for access to any
additional content.

In closing, | look forward to meeting many of you
during INTER-NOISE Madrid and remind you
that this is also the time of the General Assembly,
when all member societies and organizations are
encouraged to participate and provide guidance to
the I-INCE Board in future activities.

Marion Burgess
President, I-INCE &
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From the I-INCE VP Communications and Webmaster

The I-INCE is a consortium of professional societies,
organizations, and institutions with a common
interest in noise control engineering. I-INCE
governance has two main bodies, one consisting

of the Board of Directors and Officers (officers are
also directors); the other is the General Assembly
consisting of representatives from all the member
societies. As a way to keep board members, officers,
and member societies up to date with what is
happening with the institute, I-INCE maintains

a website as a way to share information. For the
purpose of keeping the website up to date and
providing a means of communication between board
members, officers, and member societies, I-INCE
has assigned a vice president for communications
and webmaster with this responsibility.

Like any of the other officers, the vice president
communications and webmaster is an officer of the
Board of Directors of I-INCE and is concurrently

a member of the General Assembly. The prime
responsibility of the vice president communications
and webmaster is the dissemination of information
and the maintenance of a website current with

the activities of I-INCE. The vice president
communications and webmaster is the focal point
for collecting the information that is to be distributed
to I-INCE member societies through the use of

the I-INCE website. When a document, such as

a technical report, requires input—for example,
reviews and comments from member societies—the
vice president communications and webmaster is
the point of contact for receiving them. This applies
to all the information presented on the I-INCE web
pages relevant to [-INCE activities by I-INCE VPs
and officers. As the webmaster, the vice president
communications and webmaster is responsible for

coordinating the website activities, posting updates,
and keeping the website up to date.

One of the most important duties of the vice
president communications and webmaster, working
in close collaboration with the I-INCE treasurer,
I-INCE secretary general, I-INCE VP development
and outreach, and the I-INCE president, is to
maintain an up-to-date contact and web link
information for member societies. Maintaining and
updating this information to keep it current, such
that the dissemination of general information to all
member societies is timely, is probably one of the
hardest duties, not because it is a difficult task in
itself but because a lot depends on member societies
providing updates when this information changes,
and this does not always happen seamlessly.

The I-INCE website structure is consistent with the
mode of governance of I-INCE—that is, it has two
sections: one section open to everybody, dedicated to
the General Assembly, where minutes and agenda are
posted; and a section dedicated to the activities of the
Board of Directors. Because of the possibly sensitive
nature of some of the board discussions, the section
dedicated to the Board of Directors has restricted
access to board members and other authorized
persons. Here one finds the internal governance
records that contain all the policies, guidelines,
agreements, and other relevant documentation for the
ongoing operation of I-INCE. It also includes almost
all the Board of Directors’ meeting minutes going
back to the first meeting of the board in 1975.

Joe Cuschieri
I-INCE Vice President Communications and
Webmaster N
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Joe Cuschieri
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slitor's View

Welcome to the June 2019 issue of Noise/News
International. In this issue, we hear from I-INCE
President Marion Burgess as well as I-INCE

Vice President Communications and Webmaster

Joe Cuschieri. We also continue our From the
Archives feature, where we check in with the
Société Francgaise d’ Acoustique (SFA), who were
first featured in NNI back in 1993. Our regular
contributor Dr. Eric Ungar also presents another
great tutorial on sensitive equipment criteria related
to footfall-induced vibrations. | am of course very
thankful to all of our contributors to NNI, but | really
must thank Eric for continually providing interesting
and thoughtful tutorial papers—Ilong may these
continue!

You’ll see in NOISE/NOTES that the New Yorker
recently ran a feature asking if noise was the next
public health crisis. This continues along a recent

Notice of Erratum

trend in major media publications which referred

to noise as “a public health crisis,” “the forgotten
pollutant,” or “the new secondhand smoke.” I’'m
hopeful these articles that draw attention to the
dangers of noise pollution, all of which are supported
by rigorous scientific underpinnings, will eventually
see a sea change in how the general public perceives
noise. Maybe in the future, noise will no longer be
the “forgotten pollutant”! I’d be interested to hear
your thoughts on this—let me know on Facebook
and Twitter (@NNIEditor).

In the meantime, | hope to see you all in Madrid for
INTER-NOISE 2019. I have very fond memories of
Madrid—I presented some core aspects of my PhD
thesis at the International Congress on Acoustics
(ICA) held in Madrid way back in 2007.

Eoin A. King, PhD N

Eoin A. King, PhD

Some minor errors appeared in the March 2019 issue of NNI (vol. 27, no. 1) in the article titled “Vibration Transmission and

Isolation—Some Lesser-Known Facts.”

Equation 2a was mistakenly a repeat of equation 3. The correct equation 2a is as follows:

D 2
v(2)

Further, reference 3 for this article should read:

Y. E. Lage, M. M. Neves, N. M. M. Maia, and D. Tcherniack, “Force Transmissibility versus Displacement

Transmissibility,” Journal of Sound and Vibration 333 (2014): 5706-22.

The online version of this article has been corrected, and we apologize for any confusion caused.

2019 June

www.inceusa.org ® wWww.noisenewsinternational.net ® www.i-ince.org


http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
https://www.facebook.com/NNIEditor/
https://twitter.com/nnieditor

NOISE/NOTES

Eoin A. King, VNI Editor
Eva Von Dell, U/ Social Media Assistant
Brianna Cervello, M/ Social Media Assistant

NNI is on Facebook and Twitter. We try to
keep our readers informed with noise news
from all across the globe by highlighting
interesting research and projects. Here is

a roundup of some of the stories that have
been making headlines. Follow
@NNIEditor to stay up to date with all
noise-related news!

The Next Public Health Crisis?

The New Yorker recently ran a feature
asking if noise was the next public health
crisis. It includes an interview with a
person suffering from hyperacusis, as well
as a number of professionals working in
the area, and it really drives home the
dangers of noise pollution. This is a must-
read for anyone interested in the impact
noise can have on health.

The Battle for Quieter Restaurants
The Guardian recently featured an
article highlighting the issue of noise

in restaurants. It also describes the
Soundprint app—*“the Yelp for Noise”—
which allows users to search for

restaurants that have sound environments
appropriate for conversation and, in turn,
asks them to record decibel (dB) levels

in other establishments. The app now has
more than 60,000 submissions. The article
also reports that in 2017, the UK charity
Action on Hearing Loss found that noise
levels in some well-known chains topped
90 dB on busy evenings!

Socioeconomic Factors and Noise
Another great article from the Guardian:
It is reported that in crowded cities, it is
usually the poorest neighborhoods that
often experience the most noise pollution.
The article cites a 2017 study in the
United States that found that, in

general, noise levels were estimated

to be higher for census block groups
with higher proportions of nonwhite

and lower-socioeconomic status (SES)
residents.

The “Roar” of the Ocean
The debate over our noise effects on
marine life continues. Tracking our

WWwWw.inceusa.org ® www.noisenewsinternational.net ® www.i-ince.org

acoustical footprint in the ocean should
prioritized. It has been calculated that
noise in shipping ports has increased by
3 dB per year since 1950. Read more in
this article that was recently published as
a Nature news feature.

Want to Be a Podcast Host? Make Sure
the Acoustics are Right!

Thinking about making a podcast?
Check out this article for some important
tips from an audio engineer on how to
ensure your podcast will have the highest
quality audio. It advises how far away
your mic should be and what to do about
background sound.

ABio Electric Hybrid Aircraft

A UK company is creating a BEHA
(Bio Electric Hybrid Aircraft) that

has a shorter takeoff and land time, as
well as a noise reducing jet.

This could open the market for aircrafts
to transport cargo or passengers to and
from more local places in the United
Kingdom. N
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From the Archives: Member Society Profile—The
French Acoustical Society (SFA) in 1993

NNI enjoys a rich history and has existed,
in some form, since the very beginnings
of I-INCE. One predecessor to NNI was
Noise/News, first issued in 1972, as a
newsletter for the newly established
INCE-USA. Later, in 1974, shortly after
the founding of I-INCE, it was recognized
that this organization also needed a

means to communicate, and the I-INCE
Newsletter was started. Some 20 years
after that, in 1992, it was decided that it
would be of benefit to both I-INCE and
INCE-USA to combine Noise/News and
the I-INCE Newsletter, and launch a new
publication: Noise/News International
was born!

Drawing on this rich history we have
decided to feature, from time to time, an
article that appeared in an earlier issue of
NNI.

E. A. King, PhD
NNI editor N

Noise/News International 1993 March

Created in 1948 as the Group of French-speaking Acousticians
(G.A.L.F), the French Acoustical Society (S.F.A.) has as its
objectives: to develop and circulate scientific and technical
information, to foster the interdisciplinary character of acoustics,
and to act as a focal point for all French-speaking acousticians.
The S.F.A. has a membership of about 1400, drawn from varying
backgrounds with varying interests (engineers, researchers,
teachers, biologists, architects, lawyers, psychologists,
physicians, etc.) and from all kinds of professional activity
(administration, industry, academia, etc.). Its members, who
come from many other countries as well as France, are organized
in specialized groups according to their particular interests
within the broad field of acoustics: musical acoustics, hearing,
speech communication, ultrasonics, measurement and signal
processing, architectural acoustics, electrodynamics, industrial
and environmental acoustics, and aeroacoustics.

The means by which S.F.A. attempts to achieve its objectives
are threefold:

» Acoustics is promoted by the dissemination of information,
including the publication of papers, articles and books
describing the research work of its members, and the
encouragement of working relationships between
acousticians and others interested in the field of acoustics,
in France and abroad. For the past 5 years, the S.F.A. has
published the Journal d’Acoustique, a publication in French
and English which appears bimonthly.

* Training that enables students to benefit from the most
recent advances in acoustics research. For this purpose,

the S.F.A. fosters many kinds of teaching, including
fundamental courses as well as continuing education. The
educational programs of S.F.A. are published periodically in
a special booklet.

e The dissemination of knowledge and research results
are emphasized by sponsoring scientific meetings and
conferences, carrying out investigations and supporting
publications, as well as by taking part in standardization
activities. International exchanges are encouraged, and
foreign researchers are honored for their work.

The S.F.A. has established working relationships with
national acoustical societies, including those of Belgium,
Poland, Italy, Great Britain, Germany, Spain, U.S.A., Latin
America, Switzerland, China, etc. These relationships have
facilitated many types of exchange: joint sponsorship of
conferences, exchanges of articles in national publications,
invitations to leading acousticians, etc. The S.F.A. took an
active part in the creation of the European Federation of
Acoustics (F.A.S.E.), which was established in 1972, and

in 1975, the S.F.A. sponsored the first F.A.S.E. scientific
congress. In 1983, the S.F.A. organized the 11th International
Congress on Acoustics. The S.F.A. also took an active role
in the creation of the New European Acoustics Association.
It organized the 17th INTER-NOISE conference which was
held in Avignon, France in 1988. In 1990, the new series of
French Congresses on Acoustics was launched in Lyon. The
second Congress was held in Archchon in 1992, and the next
will be in Toulouse in 1994.
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The Société Frangaise d’ Acoustique
(SFA) brings together French-speaking
acousticians, practitioners, and academics.
Founded in 1948 by Yves Rocard, it
currently includes nearly 1,000 individual
members from a large diversity of
backgrounds (researchers, teachers,
engineers, musicians, audiologists,
architects, etc.) as well as members of
legal entities (industrial companies and
specialized laboratories in the acoustics
field). SFA is a founding member of

the European Acoustical Association
(EAA).

Its vocation is to promote the circulation
of scientific and technical information
between the various actors of acoustics
as well as the contacts between research
laboratories and industrialists. As a “law
of 1901” type association, the SFA is
managed by a Board of Directors elected
every two years by its members. It is
structured into 2 regional sections and 11
technical committees (Transducers and
ElectroAcoustics, Architectural and Urban
Acoustics, Instrumentation and Signal,
Physical Underwater and Ultrasound
Acoustics, Musical Acoustics, Aero and
HydroAcoustics, Noise and Vibrations,
Sound Perception, Speech Acoustics,
BioAcoustics, Experimentations in
Acoustics).

The activities of the SFA are numerous:

Organization of congresses and
workshops. These events can be
regular (the French Congress of
Acoustics takes place every two years)
or be more specifically organized to
deal with novel subjects. The SFA
organized international congresses
such as the INTER-NOISE Congress
in Nice in August 2000 and the
Acoustics 08 Paris Congress. This last
congress brought together six events

in the same location (154th Meeting of
the Acoustical Society of America, 5th
FORUM ACUSTICUM, 9th French
Congress of Acoustics, 7th European
Conference on NOISE Control, 9th
European Conference on Underwater
Acoustics, and the 60th anniversary

of the SFA itself) and gathered about
5,000 participants.

Relations with international scientific
societies. The SFA took an active

role in the creation of the European
Acoustics Association. It now
promotes the international Acta
Acustica United with Acustica journal
and participates in the I-INCE Institute
and the ICA Commission.

Promotion of acoustics. The SFA is
a natural interlocutor of numerous
national authorities (e.g. the
National Noise Council or various
standardization committees). It
promotes education in acoustics. It
supports students’ participation at
international congresses through
scholarships.

www.inceusa.org ® www.noisenewsinternational.net ® www.i-ince.org

* Dissemination of information through
its weekly letter “Echo Hebdo,” its
periodic bulletin Courrier de la SFA,
and through the quarterly magazine
Acoustique and Technique, published
by the Noise Documentation and
Information Center and in which the
SFA participates actively.

* Relations with other national scientific
societies, because acoustics is at the
crossroads of numerous disciplines
(solid or fluid mechanics, signal
processing, cognitive psychology,
speech, etc.).

Presently, the SFA is organizing for

the European Acoustical Association the
9th Forum Acusticum Congress, which
will be held in the World Heritage City
of Lyon in April 2020. The year 2020
will be the international year of sound,
promoted by the ICA. The SFA is
involved in organizing the opening
ceremony, which should be held in Paris
in January 2020. W

CONSULTANTS
IN ACOUSTICS

Sound Power: OEM Acculab Reference Sound Source
Creating a quieter environment since 1972
DESIGN & SURVEY FIELD TESTING
4 Industrial noise control 4 Building acoustics
¢ Auditoriums, music halls 4 RT60, C80, D50. G
¢ Classrooms, educ. facilites ¢ ANSI 12.60
4 HVAC mechanical noise 4 AMCA, ASHRAE, ISO
¢ Multifamily structures 4 ASTM ASTC, AlIC
4 Transportation noise 4 E966, HUD, FAA
4 Seismic vibration surveys + Scientific, residential
Angelo Campanella, PE., Ph.D., FASA
3201 Ridgewood Dr., Columbus (Hilliard), OH 43026-2453
TEL / FAX: 614-876-5108 // CELL:614-560-0519
a.campanella@att.net
http: /mww.CampanellaAcoustics.com
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NOISE-CON 2019: Catch the Next Wave in Noise
Control Engineering!

NOISE-CON 2019 will be in sunny
San Diego at the Sheraton San Diego
Hotel & Marina from August 26 to 28,
2019. This will be a joint meeting with
the Transportation Research Board
Committee on Transportation-Related
Noise and Vibration (ADCA40).

The conference will be packed with 21
different technical sessions ranging from
passive control of noise and vibration

to transportation noise (and everything

in between), a variety of short courses,
plenary sessions, and technical tours. The
conference will also include the annual
INCE-USA awards for both students and
professionals.

Technical Tour Details

A Marine Mammal Perspective on
Acoustic Environments—Research and
Application in a Marine Park Setting

The tour will begin at Hubbs-SeaWorld
Research Institute’s Animal Behavior and
Senses laboratory, with an overview of
research on the effects of human-made
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noise on animals and recently developed
guidelines for limiting exposure. Tour
attendees will learn how these guidelines
relate to the real-world setting in a large
marine park, SeaWorld San Diego. A
private ride up the park’s skytower will
give them a broad perspective on noise in
this setting, and acoustic measurements
related to park project environmental
impact reports will be described,

The sunset in San Diego
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including discussion of ride acoustics and
treatments in guest areas.

About the Hotel Venue

Sheraton San Diego Hotel & Marina is
located in a charming area of San Diego,
about 3.1 km from Seaport Village. The
hotel was opened in 1972 in a 12-story
sleek building and renovated in 2009.
Offering a prime setting in San Diego near
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Registration Costs

Proceedings

After

5/31/19
Members $795
(includes NOISE-CON and TRB)
Nonmembers $895
(includes NOISE-CON and TRB)
Students $100
TRB ONLY $495
TRB Dinner $60
Technical Tour $25
Cost of Additional Papers $100 ea.
Cost of Additional NOISE-CON | $70 ea.
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a ship terminal, Sheraton San Diego Hotel
& Marina overlooks San Diego Bay and
Balboa Park. The property is within 4 km
from the city center.

San Diego International airport can be
reached in 10 minutes by car from the
hotel.

Guests can make use of bicycle and car
rentals available on site. Sheraton San
Diego Hotel & Marina pampers guests
with a lagoon pool, a seasonal outdoor
pool, and a patio. Sports activities such as
windsurfing, sailing, and lawn tennis are
provided on site.

For more information, visit
http://sheraton-marina.hotelsofsandiego.
com/en/.

About San Diego

San Diego’s “sun-sational” climate
makes it the ultimate year-round
destination. Days are frequently warm,
even in winter, and evenings are
pleasantly cool, so bring a light jacket.
The region boasts an average daily
temperature of 71 degrees Fahrenheit
and 300 sunny days. More information is
available at

https://visitsandiego.com/. W)

Apply Now!

Become INCE-USA Board Certified

The next INCE Board Certification exam will be given
at the Sheraton San Diego Hotel And Marina
Sunday, August 25th at 8:00am.

This is the Sunday before NOISE-CON 2019

INCE Board Certification applications are currently
being accepted. If you are interested in becoming
INCE Board Certified, or know someone who is,
please go to the following web link for all application
materials and instructions:

https://inceusa.org/careers-education/become-

board-certified-in-noise-control/

APPLICATION DEADLINE: May 1, 2019

All applications received by that date will be notified
regarding approval to take the exam by June 1, 2019.

Professional references and academic transcripts are
required as part of the application, so please allow
time to obtain these documents by the application

deadline.
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Erasmus+ The Noise Training Project (NTP)

Cesar Asensio

Instrumentation and Applied Acoustics Research Group
12A2, Universidad Politécnica de Madrid

The Noise Training Project

Under the scope of Erasmus+, the Noise
Training Project (NTP) is designed for the
exchange of knowledge and experiences
in the field of environmental noise
management. The four partners involved
in NTP represent the fields of academia
(Universidad Politécnica de Madrid and
Universita degli Studi Firenze), industry
(Vie en.ro.se Ingegneria), and public
administration (Provincial Directorate of
Antalya), covering the different views
and dimensions of such a difficult topic.
Through the experience of these partners,
NTP is intended to pool the requirements
and strategies that are adopted in the

three countries, such as Turkey, Italy, and
Spain. Along with noise from industry and
transport, in these three countries, there is
a particularity related to the geographical
location, the character of the people, and
the meteorological characteristics that
make them a tourist destination and places
where people enjoy life on the streets.
The nightlife noise becomes, on many
occasions, a very worrying problem, on
which NTP is particularly focusing.
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The project is being executed in three
fundamental phases. The first phase

has consisted of compiling the basic
information regarding the regulation in the
three countries and making a comparison
addressing noise maps, action plans,
monitoring, and inspections. The second
stage aims to define a common training
proposal through a harmonized curriculum
that can serve as a reference for the creation
of qualifications and regulated professions.
Currently, three differentiated training
profiles have been identified, aiming to
specialize professionals to develop the
different tasks that noise management
implies. The final stage aims to develop
innovative technological tools to cover the
training needs and improve the assessment
possibilities for the technical staff. Virtual
noise audit tools are being developed in the
project to cover these requirements.

In order to identify training needs and
refine or improve both the curriculum and
the rest of the outcomes of the project, it
is intended to request the collaboration of
international experts, professionals, and
students. To contact all of them, inform
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them, and involve them in the project,
the consortium has prepared a workshop
to be held during the inaugural day of
INTER-NOISE 2019 in Madrid. During
the workshop, NTP will launch a contest
aimed at encouraging participation.

Preliminary Program

The workshop will take place on Sunday;,

June 16, 2019, from 10:00 a.m. to

12:00 p.m. and will include

* Noise Training Project presentation

« differences and similarities about noise
audits

* qualifications requirements and
curriculum development

* virtual noise audits (VNA)

» aroundtable discussion

If you are interested in participating, please
request an invitation before May 31 by
sending an email to erasmusplusnoise@
gmail.com.

For more information on the project
and the workshop, please visit
WWW.noise-training.eu. W
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Sensitive Equipment Criteria and Footfall-Induced

Vibrations—Background and Problems

Eric E. Ungar

Acentech, Inc., Cambridge, MA

Abstract

The vibration criteria that are widely
used to specify floor vibration limits in
sensitive facilities are scaled from data
on human perception and thus are, at
most, marginally applicable to sensitive
equipment. Specified limits logically
should apply to vibrations resulting from
all sources but often are applied only

to vibrations due to footfalls. Several
approaches to calculating the vibrations
of a floor due to walking excitation are
available, with the results depending to a
considerable degree on the magnitude of
the structural damping, which generally
must be estimated.

Vibration Criteria

In the 1980s it became apparent that

the sensitive equipment used in the
production of microelectronics would
need to be protected from excessive
vibration and that facilities housing
such equipment need to be designed to
enable implementation of this protection.
Consequently, there arose the need for
a means for specifying limits on the
vibrations in these facilities, and this
need was met by criteria represented by
a series of curves like those of figure 1,
which eventually became known as the
“vibration criterion” or the “VC” curves
and have found wide use.

The curve in this figure labeled
“Operating Theater” corresponds to the
standard threshold of tactual perception
of steady vertical vibration by the most
sensitive persons'; the other curves were
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obtained by shifting the aforementioned
curve up and down by successive
factors of two. Thus, criteria intended to
protect sensitive equipment were based
somewhat illogically on the human
perception threshold. Some of these
curves eventually were modified, largely
by replacing the sloping portions of the
curves by horizontal extensions of the
horizontal portions.?

Even with these modifications, the VC
curves rarely represent the vibration limits
stated for items of sensitive equipment by
their suppliers,® which one would expect
to be more realistic. Also, the equipment
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suppliers’ limits rarely are given in terms
of one-third octave-band spectra of
velocity, in which terms the VC curves are
stated.

Nevertheless, the VC curves are still
widely used for specification of the
vibration environments in sensitive areas.
Quite often, the requirement for a facility
is stated simply as “Do not exceed X
microinches (or micrometers) per second”
or “Do not exceed VC-Y.” Such a simply
stated limit generally is intended by
designers or users of a facility to apply to
the vibrations resulting from all sources,
but it is often interpreted as applying only
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Figure 1. Classical VC and related criteria
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to footfall-induced vibrations. One may
expect that in most practical situations
the vibrations from all sources—such as
the mechanical systems that serve the
building, the users’ equipment, and street

traffic—need to be controlled before the
vibrations induced by walking personnel
become of significant concern.

Footfall-induced Vibrations

Approaches to predicting the vibrations
of floor structures due to personnel
walking on them are set forth in a number
of guideline documents. Most of these
focus on vibration environments from
the personnel comfort standpoints using
various acceptability criteria,* and some
address sensitive equipment rather
cursorily. It appears that only one recent
publication® provides a relatively simple
approach to calculation of footfall-
induced vibrations in a form in which

the calculated results can be compared
directly to the VC criteria (or to other
criteria stated in terms of one-third
octave-band spectra of velocity).

The recent guides, in essence, distinguish
between “low-frequency floors” and
“high-frequency floors,” with a low-
frequency floor structure defined as one
whose fundamental natural frequency is
lower than the frequency of the highest
significantly large harmonic ( typically,
the fourth) of the step (footfall impact)
frequency associated with the walking
speed under consideration. Thus, a
series of footfalls have the potential

of exciting a low-frequency floor’s
fundamental mode at resonance and thus
producing relatively severe vibrations.
In contrast, the fundamental mode of

a high-frequency floor—a floor whose
fundamental frequency is greater than

XL2 Acoustic Analyzer
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Switzerland

that of the aforementioned highest
significant harmonic—cannot be excited
at resonance by a significant harmonic

of the step frequency. A high-frequency
floor’s response to each footfall in essence
consists of a “spike” (a rapid rise in
displacement, followed by a somewhat-
less rapid drop-off) and residual vibrations
of relatively small magnitudes between
successive spikes, with the interval
between spikes being of much longer
duration than that of a spike.

As is well known, the magnitude of

a structure’s vibration at resonance is
inversely proportional to the structural
damping; thus, the magnitude of the
footfall-induced vibrations one predicts
for a low-frequency floor depends
crucially on the magnitude of the damping
one uses in the predictive calculations.

As mentioned earlier, the footfall-induced

Spectral Limits 1/12th

* Type approved in detached configuration
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vibrations of a high-frequency floor
includes relatively extended intervals

of decaying vibrations between spikes
associated with individual impacts. Since
the rate of decay of these vibrations
depends on the structural damping, the
time-averaged walking-induced vibrations
one calculates for high-frequency floors
also depend significantly on the structural
damping. Thus, the analyst again is in the
unenviable situation of needing to carry
out predictive calculations, the results of
which depend markedly on the value of

a parameter that must be assumed on the
basis of experience.

1. See American National Standard ANSI
S3.29-1983, “Guide to the Evaluation
of Human Exposure to Vibration in
Buildings,” and International Standard
1SO 2631-1978, “Guide for the Evalu-
ation of Human Exposure to Whole-
Body Vibration.”

2. For more details, see E. E. Ungar,
“From Guess to Gospel—the Curious
History of Floor Vibration Criteria,”

Sound and Vibration (October 2016): 4.

3. Such vibration criteria are illustrated in
Eric E. Ungar, “Vibration Criteria for
Healthcare Facility Floors,” Sound and
Vibration 41, no. 9 (September 2007):
26-27.

4. For example, RWTH—Aachen
University, “Human Induced Vibra-
tions of Steel Structures,” RFS2-
CT-2007-0003; JRC European Com-
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mission, “Design of Floor Structures
for Human Induced Vibrations,” EUR
24084 EN-2009; Applied Technology
Council, “Minimizing Floor Vibra-
tion,” ATC Design Guide 1, 1999; 5. American Institute of Steel Construc-
tion, “Vibration of Steel-Framed Struc-

Concrete Society, “A Design Guide
for Footfall Induced Vibration of
Structures,” CP-016 (2006).

Steel Construction Institute, “Design
of Floors for Vibration: A New Ap-
proach,” SCI Publication P354; and

tural Systems Due to Human Activity,”
Steel Design Guide 11 (2016). &N
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Regional News

Pan-American
News

Brazil—ProAcustica

Brazilian Association for Acoustical
Quality (ProAcustica)—a member
society of I-INCE since 2013—is

a nonprofit civil entity with the

purpose of congregating companies

and professionals looking to develop
applied acoustics in Brazil, a field that
also covers the science of vibrations.
The ProAcustica Association

was born from the initiative of
companies and professionals that
identified the opportunity to disclose to
all of society the importance of acoustic
quality in buildings and the environment
as a factor of well-being and public
health.

The association is quite active and,
earlier this year (2019), were active

in the International Noise Awareness
Day, which was a great success in the
city of Sdo Paulo. It saw the launch of
the Urban Noise Central Area Map,
while a symbolic bicycle pedaling

act was made on a particularly noisy
street in downtown S&o Paulo. More
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information is available here: http://
www.mapaderuidosp.org.br.

Canada—Canadian Acoustical
Association (CAA)

The 26th International Congress on Sound
and Vibration (ICSV26), the annual
congress of the International Institute of
Acoustics and Vibration (ITAV) will held
in Montreal, Canada, from July 7 to 11,
2019, with the support of the CAA and the
involvement of J. Voix as general convener.

USA—-INCE-USA

Steve Marshall is in his second year as
president of INCE-USA and is also the
president of Scantek Inc., a noise control
engineering instrumentation company
located in Maryland, USA. This will

be Steve’s last year as president, and
Michael Bahtiarian has been selected as
the president-elect who will take over as
president in 2020.

A change that has now been implemented
is that the Board Certification is open to
both members and nonmembers of INCE-
USA. Paul Burge is the VP of Board
Certification, and he chairs an independent
Certification Board that evaluates
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applications and administers the exam that
is required to be taken with a passing grade
to become board certified.

European News

UK —Institute of Acoustics

The Institute of Acoustics recently
announced several award winners for
2019 as well as the winner of a new
Sustainable Design award. We pass our
congratulations to

* Prof. Claus Elberling (Denmark),
winner of the Rayleigh Medal;

» Raf Orlowski (Ramboll Acoustics),
winner of the RWB Stephens Medal;

e J. Bonnel (USA), winner of the A B
Wood Medal;

» F. Rumsey, winner of the Peter Barnett
Memorial Award;

» The Woolly Shepherd, winner of the
new Institute of Acoustics Sustainable
Design award; and

* ARUP, for its work on the Royal
Academy of Music, and Luxonic
Lighting, for its new design of
multiservice raft developed specifically
for the education sector, both selected
as winners of the Peter Lord Award. N
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Book Reviews

Underwater Acoustic
Modeling and Simulation,
5th edition

Paul C. Etter

CRC Press (2018)

608 pp., hardbound, US$216

ISBN 978-1-138-05492-9

Underwater Acoustic Modeling and
Simulation, the 5th edition, provides a
comprehensive and detailed presentation
of underwater acoustics concepts through
rigorous mathematical formulation,
covering various aspects of underwater
acoustics including ambient noise,
reverberation, propagation, sonar
modeling, and so on. Following from
the fourth edition, it continues to
provide an authoritative overview

of the state-of-the-art modeling
approaches in these significant areas

of underwater acoustics: propagation,
ambient noise, reverberation, and sonar
performance. The chapters in the book
discuss the fundamental processes

that are applicable in simulating and
analyzing the performance of underwater
acoustic systems. It demonstrates the
importance of applying the proper
modeling resources to simulate and
analyze the parameters that control

the behavior of sound in ocean
environments.

Underwater Acoustic Modeling

and Simulation is an excellent and
comprehensive introduction to an
extremely broad spectrum of modeling
methods and approaches in underwater
acoustics and oceanography. While
earlier editions of this text were already
widely recognized as comprehensive,
noteworthy, and authoritative, updates

18

and improvements have been made in this
current edition to bring in the latest state-
of-the-art modeling tools.

The details presented in the mathematical
models make this book useful as both

a textbook for the student looking for

a comprehensive book on underwater
acoustics to the expert who wants to keep
a comprehensive reference book. The
book is not a fundamentals textbook;
some basic fundamental knowledge in
acoustics is assumed. It builds on the
fundamental knowledge to present the
various aspects of underwater acoustic
modeling.

The level of technical details contained
in the book material is sufficient for
use as a research tool or an operations
tool for the analysis and prediction of
sonar performance and technology,
acoustical oceanography, marine
engineering, naval operations analysis,
systems engineering, and applied
acoustics. Designed for readers with an
understanding of underwater acoustics
but who are unfamiliar with the various
aspects of modeling, the book includes
sufficient mathematical derivations

to demonstrate model formulations

and provides guidelines for selecting
and using the models. Examples of
each type of model illustrate model
formulations, model assumptions, and
algorithm efficiency. Simulation case
studies are also included to demonstrate
practical applications. The fourth edition
was published in 2013, and this fifth
edition adds coverage of some of the
more recent advances in underwater
acoustic modeling. The book contains
new sections within existing chapters
that address the new developments in
underwater acoustic modeling. Most

of the new material is focused on some
of the new mathematical propagation
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models, the applications of these models,
and inverse techniques. The book
includes updated environmental acoustic
data and the latest underwater acoustic
propagation, noise, reverberation, and
sonar performance models. Additionally,
the text discusses new applications in
underwater acoustics such as acoustic
networks and channel modeling, marine-
green energy devices, and simulation

of anthropogenic sound sources. It
further includes instructive case studies
to demonstrate applications in sonar
simulation.

Providing a thorough source of
information on modeling resources,
this book examines the translation of
our physical understanding of sound in
the sea into mathematical models that
simulate acoustic propagation, noise,
and reverberation in the ocean.

The text shows how these models

are used to predict and diagnose the
performance of complex sonar systems
operating in the undersea environment.
A word about the author can be found on
the internet.

Paul C. Etter is a familiar name in
underwater acoustics, being an active-
duty ASW officer for the US Navy;

he has worked in ocean-atmosphere
physics and environmental acoustics
for over 40 years. He is the author and
coauthor of more than 200 technical
reports, professional papers, and books
addressing environmental acoustics
measurement technology, underwater
acoustics, and physical oceanography.
He received his BS in physics and his
MS in oceanography from Texas A&M
University.

Joe Cuschieri

Lockheed Martin
joe.cuschieri@Imco.com
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Oscillations and Waves: An
Introduction, 2nd edition
Richard Fitzpatrick

CRC Press (July 16, 2018)

299 pp.

ISBN 9781138479715

This is an undergraduate textbook on a
course in physics or applied mathematics
that is usually titled as Waves and Vibra-
tions or Oscillations. Such a course is
typically taught at the sophomore or junior
level after the student has completed the
introductory one-year course in phys-

ics and at least a semester-long course in
ordinary and partial differential equation.
The preface by the author explains the
rationale for this book and its mathemat-
ical treatment. The subject matter is organ-
ized into 11 chapters, and each chapter has
either the oscillation or wave word in its
title to show consistency of the material
covered. Each chapter has many unsolved
exercises. A two-page bibliography is
included at the end of this book where
mostly the classical textbooks are listed. A
subject index is given as well. It is claimed
that the publisher’s website includes ani-
mations, widgets, and appendices, but the
reviewer has been unable to confirm this.

Chapter 1 on the “Simple Harmonic
Oscillation” introduces mass-spring, L-C
circuit, and pendulum oscillators without
damping. Chapter 2 covers the “Damped
and Driven Harmonic Oscillation” in

the context of single degree of freedom
mechanical and electrical systems;
transient resonant and off-resonant
responses are briefly discussed. The
“Coupled Oscillations” are addressed

in chapter 3 using two and three degree
of freedom systems. The string wave
equation is then developed in chapter 4
under the “Transverse Standing Waves
using both lumped (with N beads) and

”
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the continuous 1-D structural methods;
normal modes and initial value problems
are then described for uniform string.
Chapter 5 then extends the previous
chapter under the “Longitudinal Standing
Waves” for uniform elastic rod and organ
pipe (plane wave) cases. The Fourier
analysis is also briefly mentioned in this
chapter. The propagation of 1-D waves
in then fully illustrated in chapter 6 on
the “Travelling Waves” with examples

to elastic rods, gases, strings, electrical
transmission lines and electromagnetic
waves in a very concise manner. The
Doppler effect and transmission at the
interfaces are also introduced.

The first 6 (out of 11) chapters (as
discussed above) are relatively short and
occupy about 40 percent of the book.
The mathematical treatment is simple,
as vectors and complex algebra are not
utilized. The final 5 chapters (as discussed
next) occupy about 60 percent of the
book and form the core (and perhaps the
intended purpose of the text), as more
interesting topics emerge using slightly
higher-level mathematics.

Chapter 7 on the “Multi-Dimensional
Waves” discusses the special forms of the
wave equation in Cartesian, cylindrical,
and spherical coordinates; laws of
geometric optics; and Fresnel relations,
birefringence, electromagnetic wave
polarization, and reflection phenomenon
at the interface. The composition of
harmonic waves of different frequencies
is explained in chapter 8. On the “Wave
Pulses” via the Fourier transform, a
general solution of 1-D wave equation
and amplitude-modulated wave and its
bandwidth were discussed. Next, the
book discusses the “Dispersive Waves” in
chapter 9. Nonlinear relationship between
frequency and medium properties is
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explained via electromagnetic waves (in
magnetized and magnetized plasmas),
Faraday rotations, waveguides, gravity
waves, ship drag, and the like. The
“Wave Optics” is covered in chapter 10
where single/multiple slit interference
and diffraction are addressed along with
2-D Fourier transforms. This chapter
discusses the Huygens-Fresnel principle
and provides several diffraction examples
along with a brief historical perspective.
Finally, the book concludes with the
“Wave Mechanics” in chapter 11. Here,
the principles of quantum mechanics
are explained including the probability
interpretation of wave function and the
uncertainty principle.

The reviewer is quite familiar with two
other well-known books on the same
topic: the first by K. U. Ingard (1988),
and the second by H. J. Pain (2005).

In comparison, the Fitzpatrick book is
shorter though more analytical. It is a
rather old-fashioned book (in a good
sense) since it does not include any solved
examples or a summary of important
formulas. Most of the exercises at the
end extend the text material by asking the
student to “show that” or “demonstrate
that.”

Overall, this book is concise and precise
and provides an excellent vehicle for
introducing the essential aspects of
oscillations and waves in a wide variety
of physical systems. This textbook is, of
course, recommended to undergraduate
students, though practicing scientists and
engineers may find it worthwhile as well
as a reference book.

Raj Singh

Emeritus Professor of Mechanical
Engineering, Ohio State University
singh.3@osu.edu N
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telephone number(s) from the respective fax number. Advertisers are asked to send updated information by email to beatrice@inceusa.org.

BSWA

Australia: KINGDOM PTY LTD
+6129975 3272
kingdom@kingdom.com.au

Australia: Noise Measurement Services
+617 3217 2850
bob@noisemeasurement.com.au

Austria: Ing. Wolfgang Fellner GmbH
+43 12825343
wf@shallmessung.com

Belgium: ABC International Trading B.V.
+31 162520447
nl@abctradings.com

Canada: Soft dB
+1418 686 0993
contact@softdb.com

Egypt: Enady Engineering and Agencies
+202 23425763
info@elnadycompany.com

Finland: APL Systems Ltd.
+358(0)442199940
Ville.ilves@apl.fi

France: ViaXys
+33238874535
oliver.blazere@viaxys.com

Germany: ROGA Instruments
+49(0) 6721 98 44 54
roga@roga-messtechnik.de

India: \Welan Technologies
+91 20 25393126
info@welantechnologies.com

Ireland: Sonitus Systems
+353 01 2542560/+44 020 81236009
enquiries@sonitussystens.com

Israel: Emproco Ltd.
+972(0) 8 6718187
sales@emproco.com

Italy: Spectra Sri
+39613321
ecaglio@spectra.it

Korea: SM Instruments Co., Ltd.
+82 42 8617004
youngkey@smins.co.kr

Serhia: NORTH Point Ltd.
+38124 626272
gajins@north.rs

Singapore: ACOUSTI-TEQ ASIA PTE LTD
+65 6694 4421
sales@acousti-teq.net

South Africa: ESTEQ Test & Measurement
(Pty)

+27 12 809 9500

e.murison@esteq.com

South America: SMART Tech
+5511 3168 3388
marcelo@smarttech.com.br

Spain: Anotec Consulting S.L.
+34 916 897 540
nico@anotec.com

Spain: PROTOS Euroconsultores de
Ingeneria S.L.

+34 91 747 5891
Kimono.alexiou@protos-eci.es

Spain: Uros Ingenieria
+34 91 3329621
Jalon_id@uros.es

Sweden: Acoutronic AB
+46 87 650 280
toby@acoutronic.se

Sweden: Arotate-Consulting AB
+46 708 955150
janos@arotate.com

Sweden: Sound View Instruments
+46 (0) 70 68179 89
Anders.norborg@soundviewinstr.com

Taiwan: OE SCIENTECH CO., LTD.
+886 -2 25115747
terry@oe.com.tw

Taiwan: Tops Technologies, Inc.
+886 932 068 059
kenlee@topstech.com.tw

Thailand: LEGA Corporation Co., Ltd.
+66 2 746 9933
maya@legaeng.com

The Netherlands: ABC International
Trading B.V.

+31 162520447

nl@abctradings.com

Turkey: DTA Ltd Sti.
+90 224 280 84 44A
kif.goksa@dta.com.tr

Turkey: VibraTek
+90 0312 479 0302
Ibrahim.Caglayan@vibratek.com.tr

United Kingdom:NTi Audio AG
+44 1438 870632
uk@nti-audio.com

USA: Scantek, Inc.
+14102907726
PeppinR@scantekinc.com

Campanella Associates

USA: Campanella Associates
+16140 876 5108
a.campanella@att.net

NTi

Australia: Amber Technology Pty Ltd

+612 9998 7600
mharders@ambertech.com.au

Austria: Studiokonzept Medientechnik
GmbH

+43 1815 2624

info@studiokonzept.at
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Belgium: Belram sa/nv
+3226729590
info@belram.com

Brazil: NTI Audio Inc.
+1503 684 7050
americas@nti-audio.com

Bulgaria: ATC Ltd.
+35 988 9528 649
hlebarovg@dir.bg

Canada: NT| Audio Inc.
+1503 684 7050
americas@nti-audio.com

Chile: NTI Audio Inc.
+1503 684 7050
americas@nti-audio.com

China: NTI CHINA CO., LTD.
+86 10 5791 0038
china@nti-audio.com

Czech Republic: NTi Audio Praha
+420 2209 99992
info@ntipraha.cz

Denmark: Kinovox Pro ApS
+45 4453 3011
ck@kinovox.dk

Estonia: Noretron Communication Ltd
+358 10 525 8070
timo.kunnas@noretron fi

Finland: Noretron Communications Ltd.

+358 10 525 8070
timo.kunnas@noretron.fi

France: FREEVOX SA
+331486322 11
l.delenclos@freevox.fr

Germany: NTi Audio GmbH
+49 201 6470 1900
de@nti-audio.com

Greece: Bon Studio S.A.
+30210 380 9605 8
bon@bonstudio.gr

Hungary: Elimex Kt
+36 1239 8270
zsofi@elimex.hu

India: AVF Distributors (1) Pvt. Ltd.
+91 22 2405 1686
info@avfindia.com

India: AVF Distributors (New Dehli)
+91-11-2874 11 31
info@avfindia.com

Iraq: Wellmar Technology FZ.E
+9716745 9621
sv-sales@wellmaruae.com

Israel: Sontronics Electr. Equipm. Ltd
+972 3570 5223
sales@sontronics.co.il

Italy: Spectra SRL
+39 039613321
info@spectra.it

Japan: NTI Japan Limited
+8133634 6110
okayasu@nti-japan.com

South Korea: NTi Audio Korea
+82 26404 4978
korea@nti-audio.com

Latvia: Audio AE Ltd.
+371 67807310
audioae@audioae.lv

Lithuania: Midiaudio Ltd.
+370-37-223288
sales@midiaudio.com

Malaysia: TekMark Broadcast Sdn Bhd
+603 9057 8999
gs.wong@tekmarkgroup.com

Mexico: NTI Audio Inc.
+1503 684 7050
americas@nti-audio.com

Netherlands: Ampco Flashlight Sales BV
+31 30 2414070
sales@ampco-flashlight.nl

New Zealand: Amber Technology (NZ)
Ltd.

+64 9 443 0753

ross@amber.co.nz

Norway: Benum siv. ing. AS
+47 2213 9900
post@benum.com

Poland: Konsbud Audio Sp.Z 0.0.
+48 226 44 3038
info@konsbud-audio.com.pl

Portugal: Wavelan S.A.
+351916 900 409
Nuno.sousa@wavelan.pt

Romania: db Technolight
+40 268 331410
dan@dbt.ro

Russia: Audio Solutions
+7 495-730-5368
info@audiosolutions.ru

Singapore: Affinity Engineering
+65 63164432
vincent-hii@affinityec.com

Slovakia: NTi Audio Praha
+420 2209 99992
info@ntipraha.cz

Slovenia: AVC Slovenia
+386-1-530 78 70
jani.medic@avc-group.si

South Africa: Wild & Marr
(Johannesburg)

+27 11 974 0633
info@wildandmarr.co.za

Spain: Neotécnica, S.A.
+3491542 09 00
neotecnica@neotecnica.es
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Sweden: Sennberg AB
+46 8 566 16400
stephan.segermark@sennberg.se

Switzerland: Contrik AG
+4144 73650 10
contrik@contrik.ch

Taiwan: NTI CHINA CO., LTD.
+86 512 6802 0075
china@nti-audio.com

Thailand: Get Best Solutions
+66 62 195 1909
sale@getbestsound.com

Turkey: ASF SES ISIK VE GORUNTU
SISTEMLERI A.S.

+90 212 227 6800
ugur.dogan@asf-avl.com

United Kingdom: NTi Audio UK Ltd.
+44 1438 870632
uk@nti-audio.com

USA: NTI Audio Inc.
+1 503 684 7050
americas@nti-audio.com

Odeon

Denmark: 0deon A/S
+45 8870 8845
info@odeon.dk

Rion

Algeria/France/Morocco/Tunisia:
ViaXys

+33238874535

info@viaxys.com

Argentina: HIKARI S. A.
+54 11 4811 5767, +54 11 4815 2968
cientifica@opticagriensu.com

Australia: Acoustic Research Labs Pty Ltd
+612 9484 0800
reception@acousticresearch.com.au

Austria/Czech/Slovakia/Slovenia:
LB-acoustics Messgeraete GmbH
+43(0)1 27077 00
Office@LB-acoustics.at

Belgium/Luxembourg: Sysmex
Belgium N.V.

+32 (0)2 7697474

info@sysmex.be

Bosnia and Herzegovina/Croatia/

Serhia: CERIUM d.o.0.
+385 (0)1 580 59 21
info@cerium.hr

Brazil: TST-Instrumentos de Medigéo Ltda.
+55 11 4221-6110
marcos.piai@tstm.com.br

Chile: Sociedad Acustical S.A.
+56 2 892 0380
laboratorio@acustical.cl

China: RION SCIENCE & TECHNOLOGY
SHANGHAI LTD

+86-21-5423-5082
info-china@rionchina.com
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Colombia/Ecuador/Peri: Alava
Ingenieros S.A., Sucursal del Per(
+511 44750 27
alava@grupoalava.com

Cyprus: Panacoustics Ltd
+357 25822816
info@panacoustics.com

Denmark/Norway: Lesanco ApS
+45 3961 1206
lesanco@lesanco.dk

Finland: MIP Electronics Oy
+358 10 3222 631
info@mip.fi

Germany:ZINS Ziegler-Instruments GmbH
+49 (0)2166-1898-500
zins@ziegler-instruments.de

Greece: G.CHRALAMPOPOULOS-S.
MOUZAKITIS G.P/GROUP SCIENCE
+30 210 8053121, +30 213 0311028
info@groupscience.gr

Hong Kong: Che Scientific Co (Hong Kong)
Ltd (Distributor for Viscotester)

+852 2481 1323

sales@chescientific.com

Hong Kong: Science International
Corporation

+852 2 543 7442
ehs@scienceintel.com

Hungary: ENTEL Engineering Research &
Consulting Ltd

+36 (1) 336-0400

rion@entel.hu

India: Mecord Systems and Services

Pvt Ltd

+9122 2500 8128 / 2500 7552
info@mecord.com, sales@mecord.com

Indonesia: PT Transindotama Sinar Perkasa
+62 21 4584 0670 / 4584 0671/ 4584 0672
transindotama@transindotama.com,
transindotama@gmail.com

Ireland/United Kingdom: ANV
Measurement Systems

+441908 64 28 46
info@noise-and-vibration.co.uk

Ireland: \ndustrial Acoustics Company Ltd
+353 12828043
info@iacl.ie

Italy:ntek s.r.l.

+39 334 16 66 958

info@ntek.it, amministrazione@ntek.it,
commerciale@ntek.it

Italy:VIBRO-ACOUSTIC
+39 049 9200 975
info@scs-controlsys.com

Korea: SR Tech Co, Ltd
+82-31-754-8481
sunilrion@sunilrion.co.kr

Malaysia: 0'Connor’s Engineering Sdn Bhd
+60 37953 8400
oconnor@oce.com.my

Malaysia: Active Acoustic Engineering
Sdn Bhd

+603-6151 8717
enquiry@active-acoustic.com

Netherlands: Sysmex Nederland B.V.
+31(0)76 5086000
info@sysmex.nl

New Zealand: Machinery Monitoring
Systems LTD

+64 9623 3147

mamos@xtra.co.nz

Poland: EKOHIGIENA APARATURA Sp. zo. 0.
+4871 3176 850
biuro@ekohigiena.com.pl

Portugal:MRA. Instrumentacao S.A.
+351214217472
mra@mra.pt

Romania: Spectromas SRL
+40213101095
info@spectromas.ro

Russia: Eurotest Ltd
+7(812) 703-05-55
sales@rion-russia.ru

Singapore: 0'Connor’s Singapore Pte Ltd
+65 6470 4712 (DID)
enquiries@oconnors.whl.com.sg

Singapore: Salient Technologies Pte Ltd
+65 6659 2411
sales@salient-tech.com.sg

South Africa: Environmental Instruments
International cc

+27 21 914-4408

info@envinst.co.za

Spain: ALAVA Ingenieros S.A.
+34 91567 97 00
alava@alava-ing.es

Sweden: Acoutronic AB
+46 8 765 02 80
info@acoutronic.se

Switzerland: A - TECH testing GmbH
+41 56 634 26 26
info@a-tech.ch

Taiwan:Ring-In Trading Development Co., LTD
+886 2 2381 6767
ringin@ms6.hinet.net

Thailand: Sithiporn Associates Co., LTD
+66 2 433 8331
sa-epd@sithiphorn.com

Turkey: Cev-Tek Ltd Sti
+90 312394 15 50
bilgi@cevtek.com.tr

UAE: Enviro Engineering General Trading
LLC

+971 44201188

info@enviroegt.com
USA/Canada/Mexico

Sage Technologies — Arizona

+1480732 9848
coconnor@sagetechnologies.com

Sage Technologies — Michigan
+1734 5258100
dsulisz@sagetechnologies.com
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Sage Technologies - S. California
+13107797873
mweesit@sagetechnologies.com
Sage Technologies — N. California
+1310503 7890
eweesit@sagetechnologies.com

Sage Technologies — Washington
+1 425 454 9680
tnorsworthy@sagetechnologies.com

Scantek Inc. - HQ
+1410290 7726
info@scantekinc.com

Scantek Inc. - West
+1410384 4221
infowest@scantekinc.com

Vietnam (Hanoi): Technical Instrument &
Consultant Technology (TECOTEC)

(+84-4) 35763500 / 35763501
hanoi@tecotec.com.vn

Vietnam (Ho Chi Minh): MT Scientific
Equipment Co., LTD

(+84 8) 386 460 51

mtse@hcm.vnn.vn

Scantek, Inc.

Mexico and South America: CIAAMSA
Division Acdstica

+55 1054 3209/+55 1054 3210
nbenitez@ciaamsa-acustica.com

SoundPLAN International
LLC

Argentina: Dakar ingenieria acustica
Argentina,

+54 (11) 486579 84; +54 (11) 4 865 79 84;
email: soundplan@dakar-acustica.com.ar

Australia: Marshall Day Acoustics,
+612 9282 9422; +612 9281 3611;
email: soundplan@marshallday.com

Bangladesh:RECL,
+8801713066403;
email: h.ahsan@yahoo.com

Brazil: GROM Acustica & Automacao,
+55 212516 0077; +55 21 2516 0308;
email: comercial@grom.com.br

Canada: Navcon Engineering Network,
+1714 441 3488; +1 714 441 3487,
email: Forschner@navcon.com

China: Misheng Group Ltd,
+85221654143;
email: info@mi-sheng.com

Chile: Sinruido,
+562 2398736;
email: Ing.mora@gmail.com

Colombia: High Tec Environmental Ltda,
+5716713700; +5716713700x110;
email: soporte@hteltda.com

Czech Republic: SYMOS s.ro.,
+42 220 999 977, +42 257 225 679,
email: symos@symos.cz

Denmark: SoundPLAN Nord,
+45 (39) 46 12 00; +45 (39) 46 12 02,
email: jki@soundplan.dk
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Egypt:Elnady Engineering and Agencies,
+20 2 23420896; +20 2 23421791;
email: info@elnadycompany.com

France: Euphonia,
+33(0) 1422116 05; +33 (0) 956 70 71 49;
email: Arnault.damien@euphonia.fr

Germany: Braunstein + Berndt GmbH,
+497191 9144 0; +49 7191 91 44 24;
email: bbgmbh@soundplan.de

Greece: | Acoustics Hellas,
+30210 6630 333; +30210 6630 334;
email: dpramas@acoustics.gr

Hong Kong:Takabama Ltd,
+852 2868 0990; +852 3007 8648;
email: Takabama@gmail.com

Hungary:VIBROCOMP GmbH,
+36 1 3107292; +36 1 3196303;
email: bitep@vibrocomp.hu

India: Adams Engineering Projects Pvt.
Ltd. India;

+9144 28173711; +9144 28172676;

email: sales@adams-tech.net

Indonesia: PTDANANWINGUS SAKTI,
+628161812871; +62215674507;
email: Antonius.wira@ptdws.com

Ireland: Marshall Day Acoustics,
+442830898009; +44788540661;
email: shane.carr@marshallday.co.uk

India: Adams Engineering Project Pvt. Ltd,
India,

+9144 28173711; +9144 28172676;

email ganeshhv@adams-tech.net

Israel: RTA Engineering Ltd,
+972 (0) 77 5503994; +972 (0) 77 6499964,
email: Ronen@rtaeng.com

Italy: Spectra s.rl,,
+39039 613321; +39 039 6133235;
email: spectra@spectra.it

Japan: Ontek R&D Co., Ltd,
+81 45 935 3818; +81 45 935 3806;
email: Watanan@onosokki.co.jp

Kenya: Machoy cc;
+27 214245719;
email: marketing@soundplan.co.za

22

International Representatives

Korea (South): ABC TRADING,
+82 22226 3161, +82 2 2226 7383;
email: abc@abctrd.com

Kuwait: Einady Engineering and Agencies,
+20 2 23420896; +20 2 23421791,
email: info@elnadycompany.com

Malaysia: Acoustic & Environmental
Solutions Pte Ltd,

+6567762212; +65 6776 2770;

email: Kenny@aes-aes.com

Mexico: Ingenieria Acustica Spectrum
SaCy,

+52 55 55 67 08 78; +52 55 53 68 61 80;
email: acusticaspectrum@prodigy.net.mx

Netherlands: AV Consulting B.V,;
+31182 352311; +31 182 354711,
email: info@av-consulting.nl

New Zealand: Marshall Day Associates,
+64 9 379 7822; +64 9 309 3540;
email: siiri.wilkening@marshallday.co.nz

Norway: SoundPLAN Nord,
+45 (39) 46 12 00; +45 (39) 46 12 02;
email: jki@soundplan.dk

Peru:Global Group S.A.,
+511 4464627,
email: globalgroupsa@gamil.com

Poland: PC++ Software Studio S.C.,
+48 606 110 270;
email: support@pcplusplus.com.pl

Portugal: AAC Centro de Acustica
Aplicada SL,

+344529 82 33; +34 4529 82 61,
email: aac@aacacustica.com

Romania: Vibrocomp Kft,
+40723 614 524; +36 1 3196303;
email: bitep@vibrocomp.hu

Russia: Baltic State Technical University,
+7 812 5338907; +7 812 5338907;
email: marina_butorina@inbox.ru

Serbia: Dirigent Acoustics D.0.0.,
+381 11763 887; +381 11 763 887,
email: dgtdejan@yahoo.com

Singapore: Acoustic & Environmental
Solutions Pte Ltd,

+6567762212; +65 6776 2770;

email: Kenny@aes-aes.com
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South Africa: Machoy cc;
+27 214245719,
email: marketing@soundplan.co.za

Spain:AAC Centro de Acustica Aplicada SL,
+344529 82 33; +34 45 29 82 61,
email: aac@aacacustica.com

Sweden: SoundPLAN Nord,
+45(39) 46 12 00; +45 (39) 46 12 02;
email: jkl@soundplan.dk

Thailand: Geonoise Thailand Co., Ltd.,
+66200235904;
email: contact@geonoise.com

Taiwan: AEC Team,
+886 2 2713 2882;
email: dave@aecteam.com

Turkey: Hidrotek Mimarlik Muhendislik Ltd.Sti,
+90216 372 20 27; +90 216 384 72 51,
email: aakdag@hidro-tek.com

United Arab Emirates:Vibrocomp Me
Fzc;

+971 52 7937216;

me@vibrocomp.com

United Kingdom: SoundPLAN UK&,
+44 1751 417055; +44 1787 478498,
email: david@soundplanuk.co.uk

USA: Navcon Engineering Network,
+1714 441 3488; +1 714 441 3487,
email: Forschner@navcon.com

Vietnam: Mr. Hoang The Anh,
+84904326005;
email: vietnam@soundplan.asia

Zero International

Australia: Hafele Australia Pty. Ltd.
+6139212 2061
djones@hafele.com.ua

Canada: Les Agences Real Demers, Inc.
+1514 387 7515
realdemers@ard.ca

Hong Kong: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Australia: Hafele Australia Pty. Ltd.
+613 9212 2061
djones@hafele.com.ua

Indonesia: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Japan: Zero Tokyoman & Co. Ltd.
+048 866-8660
henmi@tokyoman.co.jp

Korea: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Malaysia: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

The Netherlands: Alprokon Aluminum
+31 180 643962
henk.vanherpen@alprokon.com

New Zealand:FL Bone & Son Limited
+64 873 0282
ian.h@flbone.co.nz

Philippines: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Singapore: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Taiwan: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

Thailand: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com

United Arab Emirates: Zero East
+052 152 7406
kazi@zerollc.com

United Kingdom: Zero Seal Systems Ltd.
+44 1785 282910
sales@zeroplus.co.uk

Venezuela: Jose’ Miguel Herrera 0.
+58 212514 7541

Vietnam: Zero Asia Pacific
+8145567 4117
zeroasiapacific@gmail.com N

2019 June


http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
mailto:info@elnadycompany.com
mailto:Arnault.damien@euphonia.fr
mailto:bbgmbh@soundplan.de
mailto:dpramas@acoustics.gr
mailto:Takabama@gmail.com
mailto:bitep@vibrocomp.hu
mailto:sales@adams-tech.net
mailto:Antonius.wira@ptdws.com
mailto:shane.carr@marshallday.co.uk
mailto:ganeshhv@adams-tech.net
mailto:Ronen@rtaeng.com
mailto:spectra@spectra.it
mailto:Watanan@onosokki.co.jp
mailto:marketing@soundplan.co.za
mailto:abc@abctrd.com
mailto:info@elnadycompany.com
mailto:Kenny@aes-aes.com
mailto:acusticaspectrum@prodigy.net.mx
mailto:info@av-consulting.nl
mailto:siiri.wilkening@marshallday.co.nz
mailto:jkl@soundplan.dk
mailto:globalgroupsa@gamil.com
mailto:support@pcplusplus.com.pl
mailto:aac@aacacustica.com
mailto:bitep@vibrocomp.hu
mailto:marina_butorina@inbox.ru
mailto:dgtdejan@yahoo.com
mailto:Kenny@aes-aes.com
mailto:marketing@soundplan.co.za
mailto:aac@aacacustica.com
mailto:jkl@soundplan.dk
mailto:contact@geonoise.com
mailto:dave@aecteam.com
mailto:aakdag@hidro-tek.com
mailto:me@vibrocomp.com
mailto:david@soundplanuk.co.uk
mailto:Forschner@navcon.com
mailto:vietnam@soundplan.asia
mailto:djones@hafele.com.ua
mailto:realdemers@ard.ca
mailto:zeroasiapacific@gmail.com
mailto:djones@hafele.com.ua
mailto:zeroasiapacific@gmail.com
mailto:henmi@tokyoman.co.jp
mailto:zeroasiapacific@gmail.com
mailto:zeroasiapacific@gmail.com
mailto:henk.vanherpen@alprokon.com
mailto:ian.h@flbone.co.nz
mailto:zeroasiapacific@gmail.com
mailto:zeroasiapacific@gmail.com
mailto:zeroasiapacific@gmail.com
mailto:zeroasiapacific@gmail.com
mailto:kazi@zerollc.com
mailto:sales@zeroplus.co.uk
mailto:zeroasiapacific@gmail.com

Acknowledgments Conierence GCalendar

Sustaining Members of INCE-USA Below is a list of congresses and conferences
sponsored by International INCE and INCE-USA.

ACO PACIiC, INC vttt s s ses e Belmont, California . )
_ _ N A list of all known conferences related to noise can
Blachford Acoustics, INC .......ccocuceeicecicccecceceeeee e West Chicago, lllinois be found by going to the International INCE website
Cavanaugh Tocci ASSOCIALES, INC ......ceewerereereresessssereeeees Sudbury, Massachusetts on the Internet (www.i-ince.org).
CDM SyStems INC......ooouvrereeererneeriieses s Lancaster, Pennsylvania B June 16-19, 2019
Colin GOrdon ASSOCIALES .......ccvveeieeeeeeeeeeeeeeeeeeeeeeee st ee e Brisbane, California INTER-NOISE 2019
E-A-R oo ssssssssssss s ssssssssssssss s ssssssssssssoee Indianapolis, Indiana 2019 International Congress on Noise Control
. : Madrid, Spain
Ecore Commercial.........ococceeeeeeeeeiceecreeecreeeceeeecee e Lancaster, Pennsylvania htt ernoise2019.org/
Fabreeka International...........cccoeeeeeeeeeceeeceeeeeeeeeeeeeeeeeeeeee Boston, Massachusetts
1Y Y Burlington, Massachusetts August 25-28, 2019
lllingworth and Rodkin, INC.......c.ocuveuveriereccececeseceees Petaluma, California ga?gz-ggocl\z?g;z
Kolano & Saha Engineering, INC........ccocuvenineinenneeneeereeenennne Waterford, Michigan http://inceusa.org
Noise Control Engineering, LLC........cccccoooeveieirrerrerrnnnee. Billerica, Massachusetts
Pennsylvania State University Graduate August 23-26, 2020
Program in ACOUSTICS. ....ccevuerueercrrerrceeeeseniee e State College, Pennsylvania INTER-NOISE 2020

: : L ) 49th International Congress and Exposition on
Ray W. Herrick Laboratories of Purdue University .......... West Lafayette, Indiana Noise Control Engineering
Regupol America LLC...........coovieinineinsreieieeeeeeeseeeeeseeneenas Lebanon, Pennsylvania Seoul, Korea
SCANTEK, INC oottt s st sssneas Columbia, Maryland http://www.i-ince.org/
Sound and Vibration Magazine ..........ccoceoeeveeveeeeeeernereceecescsscseenns Bay Village, Ohio
USG COrporation .....ceeeeeeeeeeeeeieseesessssssssssssssssssssssessessessessssssssnsans Chicago, lllinois

International INCE Sustaining Members

=Tl T PO Belgium
AOCEM Group......cccceerereee. ....France

Briiel & Kjeer A/S ... Denmark
ECOPRON AB ...ttt Sweden
GLRAALS b Denmark
NOFSONIC AS ..ot Norway
NTEAUGIO .ot ens Liechtenstein
1o O30 TR X (o Japan

International INCE Institutional Mlembers

SWEABN ...ttt sssnes Department of Applied Acoustics,
Chalmers University of Technology, Gothenburg
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Directory of Noise Control Services

Information on listings in the Directory of Noise Control Services is available from the INCE-USA Business Office,
11130 Sunrise Valley Dr., Suite 350, Reston, VA 20191-4371 Telephone: +1.703.437.4073 email: ibo@inceusa.org.
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INCE-USA Bookstore

Contact: IBO@INCE-USA.org or call: +1-703-234-4124
Additional publications available at the INCE-USA online digital library:
http://www.inceusa.org/publications.

Books Available
Noise and Vibration Control, edited by Leo L. Beranek
Noise Control in Buildings, by Cyril M. Harris
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