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President's Column

From the President of I-INCE

In 2018 the World Health Organization, Regional
Office for Europe, published “Environmental

Noise Guidelines for the European Region” (http://
www.euro.who.int/en/publications/abstracts/
environmental-noise-guidelines-for-the-european-
region-2018). This document is well researched,

and the guidelines have been developed “based on
the growing understanding of these health impacts
of exposure to environmental noise.” The process of
developing the guidelines was very comprehensive
with a systematic review of available studies

on noise effects, and the outcomes were further
reviewed by teams of experts. On first read the noise
levels in the recommendations appear to be very low,
and these numbers have been used incorrectly in
various media reports by not properly referring to the
time-weighted metric used for each one. However, it
is important to have a goal so that governments and
organizations do not become complacent regarding
the current status but make efforts to further reduce
noise. The guidelines may well receive increased
coverage around the International Noise Awareness
Day on Wednesday April 24, 2019
(http://chchearing.org/noise/day/).

This March 2019 issue of NNI includes information
on INTER-NOISE 2019, to be held in Madrid in June.
This will be the main 2019 international gathering of
those working in noise control engineering as well as
a celebration of 50 years of the Spanish Acoustical
Society. The comprehensive technical program will be
well balanced by the social program.

As outlined in the accompanying editorial from

our I-INCE treasurer, the major proportion of
I-INCE income is spent on technical activities,

with a great emphasis on providing encouragement
and assistance for those entering the field. The
Young Professionals Congress Attendance Grants
are competitive, and in 2019, it was a challenge

to select 20 recipients from 56 high-quality
applications to receive the support. In addition, a
Young Professionals Workshop is held one afternoon
and comprises presentations on topics including
networking, publications, starting a job, and so on,
followed by the presentations of the awards and an
informal networking social event. A recent initiative,
again focused on young professionals, is a School
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on the Practice of Noise Control held on Sunday
morning. Following the strong response to the first
one held in 2018, a school is being organized by
our VP Technical Activities, Patricia Davies, for
INTER-NOISE Madrid. Another recent initiative
is the provision of a YouTube video for the I-INCE
lectures, with two from 2017, one from 2018,

and a further one scheduled from a plenary lecture
in 2019. The board welcomes suggestions for other
initiatives from the member societies, and these
can be raised with board members at any time as
well as during the general assembly, held on
Sunday afternoon before the commencement of the
INTER-NOISE Congress.

Marion Burgess
President, I-INCE W\
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From the I-INCE Treasurer

I-INCE, founded in 1974, is a worldwide
consortium of organizations concerned

with noise control, acoustics, and vibration.

This editorial gives an overview of I-INCE
from a financial perspective. Historical and
the latest financial reports are available

on the I-INCE website (http://i-ince.org/
finances.php).

The institute is funded by annual fees
from four categories of membership
(small, medium, large, and sustaining and
institutional) as well as from a small share
of the fees from the annual INTER-NOISE
congress that I-INCE sponsors. Most
years, these two contributions are similar
in size. However, as INTER-NOISE fees
to I-INCE are proportional to the number
of attendees, this is a potentially more
variable source of income.

% income | Members | INTER-NOISE | Other*
2017 70 35 -5
2016 54 44 2
2015 46 56 -2
2014 40 44 15
2013 47 50 3

*“Other” covers losses written off, donations,
online database contributions, and so on.

We ensure that the vast majority of the
institute’s expenses contribute toward
scientific activities and have successfully
ensured that over 80 percent of our
expenses are spent in this way. Scientific
support is primarily financial support

to young professionals to help ensure a
healthy future for our profession, for NNI
to promote noise control and communicate
with our members, and more recently, the
online conference database that gives all
members access to all INTER-NOISE and
NOISE-CON conference proceedings,
thus helping research, paper writing, and
network building. In addition to these
activities, a number of activities are
supported on a trial basis with the view

to identifying areas of useful investment.
These include I-INCE lectures available
on YouTube and the Professional Practice
School. A full list of initiatives is available
on our website.

In addition to being reliant on voluntary
resources, both the treasurer and the
secretary general seek to minimize
administrative costs.

% expenses | Scientific | Administrative
2017 86 14
2016 83 17
2015 82 18
2014 88 12
2013 96 4

In the last five years, there have been two
years of loss, the others resulting in a
profit. This has typically been due to lower
expenses than budgeted for. Over time, the
Institute has built up a healthy equity, in
line with recommendations for organiza-
tions similar to I-INCE, to enable it to sup-
port significant initiatives, most likely of a
one-off nature, if it so chooses. The institute
is aware that it is a nonprofit organization
and does not aim to further increase equity.
However, care is taken not to commit
I-INCE to additional large long-term com-
mitments but to focus on a number of regular
activities and a number of ad hoc activities.

% (compared to income) Profit | Equity
2017 -17 537
2016 66 431
2015 16 434
2014 22 348
2013 -21 348

From a treasurer’s perspective, recent years

have focused on a range of activities:

e Reviewing and updating of I-INCE’s
financial reporting methodology and
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Douglas Manvell

format to provide enhanced insight and
transparency

* Increasing follow-up on outstanding
member fees from previous years,
with the result that this post has been
effectively eradicated

* Ensuring a clear and legal definition
of [-INCE as a nonprofit organization,
including ensuring that banks have
I-INCE’s updated address, particularly
in relation to governmental reporting
requirements

 Setting up a second account in
another bank as part of I-INCE’s
risk management strategy, as there
is maximum guaranteed €100,000
compensation from each bank

* Distributing invoices by email for
cheaper and faster communication and
transferring bank correspondence to
email where possible to help minimize
administration costs

» Ensuring that treasurer activities are
performed in line with the updated
milestones in the I-INCE Rules and
By-Laws for better alignment with the
general assembly

With this, | feel that I-INCE is well
equipped to promote noise control, with
a strong equity available for supporting
worthy causes, while dealing with the
challenges of the modern world.

Douglas Manvell
Treasurer, I-INCE NN
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slitor's View

Welcome to the March 2019 issue of NNI.

In this issue you will read about some lesser-known
facts related to vibration transmission and isolation,
details on the upcoming INTER-NOISE conference
in Madrid, some open grants and awards for
students and young professionals, as well as the
latest links between transportation noise and public
health outcomes.

We are also introducing a new feature in this issue,
“From the Archives.” NNI enjoys a rich history, and
has existed, in some form, since the very beginnings
of I-INCE. Because of this, we thought it would

be a good idea to revisit different articles from our
archives and provide readers with an update to these

articles. To kick us off, we catch up with one of our
contributors to this issue, Dr. Eric E. Ungar, who, by
a happy coincidence, was featured in the very first
issue of NNI in 1993.

As ever, we have updates from all around the world
in NOISE/NOTES. You can follow us online on
Facebook and Twitter under our handle NNIEditor,
and we are about to launch our own Instagram
account. Our Instagram account will feature

short video tutorials about some basic acoustic
principles—stay tuned for more updates on that.

EomA ng, PhD

I hope you enjoy this issue of NNI.

Eoin A. King, PhD NN
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NOISE/NOTES

Eoin A. King, N/ Editor
Eva Von Dell, N/ Social Media Assistant
Brianna Cervello, MU/ 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.

WHO and ITU release new standard for
personal audio device

The World Health Organization (WHO)
and the International Telecommunication
Union (ITU) have issued a new
international standard for the manufacture
and use of personal audio devices
(including smartphones and MP3 players)
to make them safer for listening. It is
estimated that 1.1 billion young people
may be at risk of hearing loss due to
prolonged and excessive exposure to

loud music. The standard was developed
under WHO’s “Make Listening Safe”
initiative, which seeks to improve
listening practices especially among
young people.

City may help music venues soundproof
in an effort to curb neighbors’ noise
complaints

The San Francisco Examiner reports

that city authorities have proposed the
Music Venue Sound Mitigation Assistance
Program, which would offer grants

of up to $25,000 to bars, restaurants,

and music venues in order to pay for
soundproofing. Priority would go to those
that “demonstrate a commitment to hiring
local musicians and a pressing need for
sound mitigation work.”

A noise-cancelling doghouse!

Dog owners know that when a
thunderstorm comes, their pets cower
and hide from the noise. Ford Europe has
created a space for “man’s best friend”

to calmly stay inside, utilizing acoustic
panels and speakers that counter the
incoming frequencies. Check out more in
a recent article on WebUrbanist.com.

Noise control using graphene
Could graphene, a material made of
sheets of carbon a single atom thick,
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change the noise absorptive game
entirely? Physics.org reports that a new
high-tech low-cost soundproofing foam
invented at the University of Adelaide
could help.

Life in the Spanish city that

banned cars

The Guardian reports on life in
Pontevedra, a city in Spain that banned
cars from the city center, where “the usual
soundtrack of a Spanish city has been
replaced by the tweeting of birds and the
chatter of humans.”

New York City lawmakers call

for less piercing emergency

vehicle sirens

NPR reports that lawmakers in

New York City have argued that the
shrill sound of police cars, fire trucks,
and ambulances has got to go. They
would prefer emergency vehicles
change their sirens within two years to
an alternating high and low sound
similar to that heard in many European
countries. N
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From the Archives:
We Catch Up with Dr. Eric E. Ungar

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 International
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 International 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. In this issue there is also a tutorial
on some lesser-known facts concerning

vibration transmission and isolation,
authored by Dr. Eric E. Ungar. By a happy
coincidence, Dr. Ungar was featured in

the very first issue of NNI in 1993. This
original article has been reproduced here,
and I also asked Dr. Ungar to write another
article reflecting on what has changed since
this first appeared all those years ago.

Eoin A. King, PhD
NNI editor I

People—Eric E. Ungar (as originally appeared in March 1993)

Dr. Eric E. Ungar Affiliates with Acentech

Acentech Incorporated has announced that Dr. Eric E. Ungar will
work for the company in a part-time capacity as chief engineering
scientist. He continues his primary employment as chief
consulting engineer for Bolt Beranek and Newman, Inc. (BBN),
where he has worked since 1958. Dr. Ungar served as president
of INCE-USA in 1985 and was a member of the INCE-USA
Board of Directors from 1980 to 1982 and from 1985 to 1987.

At Acentech, Dr. Ungar will be responsible for bringing his
technical expertise to bear on a wide variety of vibration and
noise problems, particularly relating to buildings and industrial
facilities and equipment. At BBN, he will continue to work on
federally funded research and development programs and the
solution of problems in the fields of marine systems and active
vibration control.

Over the past two decades, Dr. Ungar has worked on several
leading-edge projects concerned with facilities that accommodate
highly vibration-sensitive equipment or that require high
resistance to vibration-induced damage or malfunction.

With more than 40 years of engineering research and
consulting experience in acoustical technology, Dr. Ungar

has received numerous honors. He recently served as
president of the Acoustical Society of America. Additional
honors and professional society affiliations include Fellow,
Acoustical Society of America; Life Fellow, American
Society of Mechanical Engineers; member and past
president of the Institute of Noise Control Engineering;

and Associate Fellow, American Institute of Aeronautics and
Astronautics.

Dr. Ungar has written and contributed to numerous books,
papers, and technical reports. His papers have appeared in
the Journal of the Acoustical Society of America, Sound and
Vibration, and several ASME journals. A 1951 graduate of
Washington University, Dr. Ungar received his MS at the
University of New Mexico (1954) and his Eng. Sc.D. at New
York University (1957). Acentech Incorporated, with offices
in Cambridge, Mass., and Los Angeles, is a consulting firm
specializing in noise and vibration control; industrial and
environmental acoustics; architectural acoustics; and sound
system, audiovisual, and video system design. Originally a
subsidiary of BBN, senior management purchased a majority
interest in the firm in 1991.

2019 March
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From the Archives:

The Past Quarter Century
Eric E. Ungar

The editor of NNI has invited me to reflect
on what has changed over the last 25
years, noting that | was mentioned in the
1993 issue of NNI, a quarter century ago.
That is not an easy task for someone like
me, who thinks of everything in the past
as “yesterday” and who has been in the
acoustics/vibration field for almost 60
years. Nevertheless, here are my views,
based predominantly on my experience
and undoubtedly on my prejudices.

* * *

About 25 years ago, US government
entities that had sponsored advancements
in intellectual tools, such as statistical
energy analysis (SEA),! began changing
their focus to supporting projects aimed
at hardware development. Thus, research
organizations outside of academia also
switched to hardware-related projects and
to industrial consulting work, causing
many of their employees to move to

jobs in industrial firms. As a result, such
firms have developed greater acoustics
capabilities and better information relating
to the acoustical and vibration aspects of
their products.

In the past few decades, such
government entities as the Environmental
Protection Agency, the Federal Transit
Administration, and the Occupational
Health and Safety Administration
promulgated regulations and sponsored
investigations related to the control of
vibration and noise; it is my perception
that they have more recently been
relatively inactive in our field. However,
many communities have picked up the
ball and promulgated noise ordinances

8

of various levels of complexity. In recent
years the idea of “soundscapes”—the
environmental acoustics analog to
landscapes—has obtained some traction,
but it has not yet found widespread
application.

It is no surprise that the increased use of
computers and networks has had a great
effect on us in the noise and vibration
community, as on so many others. Many
program packages, some based on
finite-element methods, have become
available for the prediction and analysis
of noise and vibration information,
enabling practitioners to obtain results
relatively quickly and inexpensively.? Of
course, we all have become avid users
of personal computers for computation,
word processing, and for finding and
storing information. The perception

that everything can be found online has
virtually made reference books obsolete,
particularly in the minds of younger
practitioners.?

The burgeoning demand for computer
components and the like has led to the
construction of a considerable number

of facilities for the production of
microelectronics and other high-technology
devices and also for nanotechnology
research. These facilities typically require
extremely benign noise and vibration
environments and have given rise to
industries and specialty consultants that
provide guidance and equipment aimed at
achieving these environments.

The increased availability of
microelectronic components for
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transduction and data processing in the
recent decades has led to vast practical
improvements in our ability to acquire
data. Measurements that used to require
the use of heavy and bulky instruments
now can be done by means of equipment
that fits into a shoebox or even into a
shirt pocket. The newer instrumentation
has greater analysis and recording
capability, with some including features
for remote monitoring. Widespread
Wi-Fi and cell coverage has enabled

the remote performance of long-term
measurements, observation of results,
adjustments of the instruments, and the
downloading of data—all without a
person at the measurement site. As a
result there has been increased demand
for more data and more sophisticated data
analysis.* The resulting greater amount of
data, requiring increased data storage, also
has put pressure on our networks

and servers.

The advanced instrumentation and
computation means have given rise to
so-called active control systems for
counteracting unwanted sound and
vibration. Much theoretical work was
done early on and has more recently led to
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the commercial availability of consumer
items like “noise-cancelling” headphones
and industrial equipment like vibration
isolation platforms that vastly reduce the
vibrations transmitted from facility floors
to electron microscopes and the like.

The aforementioned means have also

led to the development of “auralization”
systems—arrangements that enable one
to hear the acoustics expected in a space,
such as a concert hall or classroom that
may exist only on paper—enabling one to
understand the acoustics better than one
could from data plots and charts.

It has been an interesting time. | wonder
what the next 25 years will bring!

1. SEA in essence was the brainchild
of Richard Lyon, whose company
was described in the 1993 issue
immediately after the article that
referred to me and who passed away at
the beginning of 2019.

2. But the accessibility of such programs
has made it possible for users without
a good understanding of the underlying
science to arrive at computed
predictions and evaluations without
being able to judge whether their
results make much practical sense.

3. This is especially true of physics and
engineering handbooks, and even
of compilations such as the 1997
Encyclopedia of Acoustics and the
2007 Handbook of Noise and Vibration
Control, both edited by Malcolm
Crocker. I have been unable to find
takers for many books I have been
trying to give away as | contemplate
retirement.

4.1 often wonder how much of the
data we take is really useful and
whether those who demanded the
measurements undverstand what all
the data mean. N

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:

BECOME INCE

BOARD

CERTIFIED

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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Upcoming INCE-USA Awards and Honors for 2019

For NOISE-CON 2019, the INCE-USA
and the INCE Foundation are excited to
be accepting nominations for two major
awards:

 the INCE-USA George C. Maling
Award for Excellence in Noise Control
Engineering, and

 the INCE-USA Outstanding Noise
Control Educator Award.

These awards will be presented at the
upcoming NOISE-CON 2019 meeting

in San Diego, California, August 26-28,
2019. A brief summary for each of the
awards, including submission/nomination
deadlines, is provided below.

To receive an application for the George

C. Maling Award for Excellence in Noise
Control Engineering, Outstanding Noise
Control Educator Award and or the
Hirschorn IAC Prize Student Project Award
nomination, please send a request to:

Dana M. Lodico, PE, INCE Bd. Cert.
INCE Vice President, Honors & Awards
email: vp_awards@inceusa.org

For more information about the
INCE-USA Awards program, including
a complete list of past awardees, please
see the Awards page on the INCE-USA
website.

George C. Maling Award for
Excellence in Noise Control
Engineering

Engraved memento and honorarium of
$3,000
Nomination deadline: April 22, 2019

The George C. Maling Excellence in
Noise Control Engineering Award is
intended to provide, and disseminate
widely, recognition for an outstanding
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project, product, or process in the applied
practice of noise control engineering.

The project, product, or process should
demonstrate a significant contribution
toward a quieter environment. The precise
nature of the project, process, or product
is not rigorously defined by policy but is
left to the nominator to establish and the
judges to evaluate. Some examples of
possible nominees may include but are not
limited to the following:

 Innovative consumer or industrial
products developed specifically for
the purpose of noise control or noise
reduction

* Improvements to existing consumer
or industrial projects to significantly
reduce noise levels or noise exposure

e Development of new or improved
techniques, materials, or products
for noise control, for buildings and
construction

* Development or improvement of noise
policy, guidance, or standards resulting
in greater or more consistent noise
control engineering application or
practice

* New or innovative techniques used in
noise assessment or control for large
transportation, energy, or industrial
projects, including environmental
studies, design, or construction projects

* Development or improvements of
tools, equipment, processes, practices,
computer programs, and applications
for use in noise analysis and control

Nominations may be made to recognize
an individual or group of individuals

for closely related contributions that, in
the opinion of the nominator, constitute
collectively a significant specific
contribution to noise control engineering.
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The award shall consist of an engraved
memento and an honorarium of $3,000.

A suitable nomination package for this
award is not trivial and will require some
time to prepare, so please request the
nominating instructions at least one month
before the submission deadline. There
will be no extension of the submission
deadline.

INCE-USA Outstanding Noise
Control Educator Award

Award amount: $2,000 cash grant
Submission deadline: May 6, 2019

The INCE Outstanding Educator Award
for excellence in the teaching of noise
control engineering is intended to honor a
person who has significantly advanced the
technology and practice of noise control
engineering through unique contributions
to the education of future noise control
engineers, as demonstrated by one

or more of the following qualifying
accomplishments:

» Excellence in teaching, whether through
the inspired dissemination of the
principles of noise control engineering
or by inspiring students to attain high
achievement in the field of noise control
engineering

» The notable improvement of tools such
as textbooks, handbooks, laboratory
experiments, courses, and student
projects for the teaching of noise control
engineering

» Excellence in disseminating the
principles of noise control engineering
outside of a university setting through
the teaching of short courses and
seminars; by promoting cooperation
among academic, industrial, or
government sectors, or with other
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disciplines; or by advancing the public’s
understanding of the benefits of noise
control technology

Enhancing and diffusing the knowledge
of noise control engineering through
seminal research, scholarly publications,
or patents; or the development of noise
control materials, products, techniques,
or programs

Providing sustained and effective
leadership for the educational programs

and activities of the Institute of Noise
Control Engineering

A suitable nomination package for

this award is not trivial and will take
some time to prepare, so please request
the nominating instructions at least

one month before the submission
deadline. For complete Award rules and
application requirements, please contact
the I-INCE vice president for honors and
awards. N
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As you may already be aware,
NOISE-CON 2019 is being held August
26-28 in San Diego, California. This
should prove to be a very exciting event!
Dana Lodico, the current vice president
of honors and awards for INCE-USA and
the student volunteer coordinator for the
conference, writes to let readers know of
some upcoming awards and honors.

This year, INCE-USA and the INCE
Foundation are pleased to announce the
following student awards:

INCE-USA is pleased to announce

a Student Paper Competition for
NOISE-CON 2019, with up to five awards
given to the most outstanding papers. The
winners of the Student Paper Competition
Awards will receive $500, plus an
additional $500 award if they attend the
NOISE-CON 2019 Awards Ceremony. If
a winning paper is expanded and accepted
after peer review for publication in the
Noise Control Engineering Journal, the
student will receive an additional $500
award.

INCE-USA is sponsoring a special
session of seminal noise control

papers open to students, “Classic Papers
in Noise Control Engineering,” for
NOISE-CON 2019. Students will present
on one of the classic papers listed in the
entry form. An award will be given
based on the student’s presentation

itself. The abstract should focus on the

12

main thrust of the original paper and
the focus of the presentation, which
could also include additional work that
has been done by the student presenter.
The additional work could include
reproduction of the results in the
original paper, additional analysis,

or influence of the original paper on
subsequent research or noise control
practice, and so on. A winner, as
determined by the INCE-USA judging
panel, will receive $1,000 if she or he
attends the NOISE-CON 2019 Awards
Ceremony.

For the sixth year, INCE-USA is pleased

to offer the Michiko So Finegold Award,
supporting US graduate students and
young professionals traveling to
NOISE-CON 2019 to present their work
on noise effects, development of noise
policy, and related aspects of noise control
engineering. Qualified graduate students/
young professionals need to apply using
the form available here. Applications will
be processed as received, but must be
submitted by July 25, 2019. This award is
funded by the INCE Foundation through an
endowment from the Michiko So Finegold
Memorial Trust.

For the third year, INCE-USA is
pleased to be able to offer the Hallberg
Foundation Award, supporting North
American undergraduate or graduate
students traveling to NOISE-CON 2019
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to present their work in any areas of noise
control engineering. Multiple awards

will be offered. As with the Michiko So
Finegold Award, qualified students need to
apply using the form available here, and
applications will be processed as received,
but must be submitted by July 25,

2019. This award is funded by the INCE
Foundation through an endowment from
the Elizabeth L. and Russell F. Hallberg
Foundation.

More details about awards and their
submission dates are available on the
NOISE-CON 2019 website.

If you have further questions, or would
like to request a nomination form, please
reach out to vp_awards@inceusa.org.

We are also looking for student volunteers
to provide back up support to the
organizers and technical session chairs.
Students will receive free registration

in exchange for volunteer efforts.
Occasionally, we have been able to obtain
reduced rate hotel rooms as well. Past
volunteer responsibilities have included
assisting in technical sessions, registration,
and/or paper upload room. Sessions will
be assigned to match the student’s interests
and availability (to present papers, etc.).

If you know of any student(s) who might
be interested in this opportunity, please
forward this to them and have them
contact vp_awards@inceusa.org.

Thank you, and I hope to see you all in San
Diego! W
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Summary of Transportation Noise and Public Health

Outcomes: Biological Markers and Pathologies

As the world’s population increases,

50 too do our urban environments and
transportation. While the growth of
transportation may be necessary to
accommodate a growing population,
increasing levels of transportation cause
increasing levels of noise pollution,
particularly within urban environments,
and there exists an extensive body of
literature that empirically demonstrates
how transportation noise can cause
negative health impacts. Based on such
research, the World Health Organization
recommends that the general population
should not be exposed to road traffic noise
greater than 53 dBs (annual average), and
40 dBs at night; for railway emission,
noise greater than 54 dB (annual average),
and 44 dB at night; and for aircraft
emission noise greater than 45 dBs
(annual average), and 40 dBs at night.

In terms of severity, research indicates
that aircraft noise produces the most
harmful effects, followed by road traffic
noise, railway noise, and industrial

noise. However, due to its prevalence,
road traffic noise affects the majority of
exposed populations. Approximately half
the population of the European Union is
estimated to be exposed to road traffic
noise considered to have negative impacts
on health and well-being. More generally,
approximately 65 million people in
Europe are believed to be exposed to
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levels of noise exceeding recommended
levels. As populations increase, exposure
level is likewise expected to increase.
Such populations are at a high risk of
developing serious conditions related to
morbidity and mortality.

The link between transportation noise and
annoyance, sleep disturbance, and related
health impacts such as cardiovascular
disease, hypertension, and tinnitus

is now well established. However,
emerging literature also indicates a

link with breast and colorectal cancer;
diabetes and obesity; fertility; and fetal,
infant, and child development. Exposed
populations are at risk of experiencing
sleep disturbance, which in turn results
in an increased risk of serious health
outcomes. In the context of breast cancer,
recent studies have indicated that sleep
disturbance inhibits the production of
melatonin, which potentially reduces
breast carcinogenesis, therefore increasing
the risk of developing breast cancer. In
the context of obesity and diabetes, sleep
disturbance also lowers leptin hormone
levels, while increasing ghrelin hormone
levels, which can lead to risks of obesity
and diabetes. In the context of childhood
development, it has also been found

that sleep disturbance among children
negatively impacts physical growth and
cognitive development. This is because
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children need a continuous recuperative
sleep cycle in order to fully develop.

In addition to sleep disturbance,
populations exposed to excessive levels
of transportation noise experience
increased levels of stress and stress-
related annoyance. In the context of breast
cancer, increased stress can induce an
overproduction of glucocorticoid cortisol,
thereby increasing the risk of breast
cancer. While in the context of fertility,
stress has been shown to potentially
reduce the production of semen in males.

From the extensive empirical literature
linking exposure to excessive levels of
transportation noise, it can be concluded
that increasing global populations will
inevitably result in increasing levels of
population exposure, thereby emphasizing
the need for noise reduction measures to
be implemented in problem areas since
noise is no longer considered as merely an
irritant but has been empirically associated
with considerably high risks associated
with morbidity and mortality.

Editor’s Note

This is a summary of work presented

in Murphy E., and J. P. Faulkner. 2018.
“Transportation Noise and Public

Health Outcomes: Biological Markers

and Pathologies.” Proceedings of
INTER-NOISE 2018, Chicago, IL, USA. N
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Vibration Transmission and Isolation—
Some Lesser-Known Facts

Eric E. Ungar

Acentech, Inc., Cambridge, MA

Abstract

Vibration transmission and its reduction—
that is, vibration isolation—play important
roles in practice. It is pointed out that force
transmissibility and motion transmissibility
obey the same relation, not only for
simple systems, but also for complex
linear systems. The phenomena that cause
mass, stiffness, and damping to affect
transmissibility differently in different
frequency domains are discussed. It is
noted that vibration reductions provided
by added masses (inertia bases) may be
compromised by the practical limitations of
the isolators supporting these masses. The
magnitude of the vibrations transmitted

to the support of a resiliently supported
machine with a rotating imbalance is
shown to be virtually independent of the
machine’s rotational speed. The principle
of reciprocity—the fact that the force-
to-response ratio remains the same if the
excitation and response measurement
points of an elastic structure are
interchanged—is delineated and discussed.

1. Introduction

Practitioners in the areas of noise and
vibration control typically are familiar
with the concepts of vibration isolation,
particularly as characterized in terms of
transmissibility. This article discusses
several less well-known aspects of
vibration transmission and isolation,
which often are helpful in addressing real-
world problems. Since the intent here is to
provide practical insights, the discussions
focus on simple configurations and rely on
only a minimum of mathematics.
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2. Force and Motion
Transmissibilities

Almost every vibration textbook discusses
vibration isolation in terms of a mass-
spring-damper system represented by a
diagram like that of figure 1 or figure 2. It
shows a mass m supported on rigid support
(represented by a heavy line) via a parallel
arrangement of a spring with stiffness

k and damper with viscous damping
coefficient ¢. A sinusoidal force F cos(wt)
at radian frequency w is taken to act on the
mass. The resulting motion of the mass
compresses the spring and the damper,
causing these elements to exert forces on
the support, the sum of which makes up

the total force F, cos(w? + ¢) transmitted

to the support. The present discussion is
concerned only with the magnitudes of the
applied and transmitted forces: thus, the
phase angle ¢ is not of interest here.

The ratio of the magnitude of the applied
force to that of the transmitted force is called
“force transmissibility”; it is defined as

T.=FIF, e

and may be shown to obey!

1+712

[l—(w/wn)z}z +n°

Te = @

where 0, =27 f, = \/W denotes the
radian natural frequency of the system,
with f_representing its cyclic natural

frequency. The driving frequencies are
similarly related and given by @ = 2z .
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The symbol # denotes the system’s loss
factor. For idealized structural damping the
loss factor is independent of frequency; for
viscous damping—the situation covered

in most textbooks—the 7 in the foregoing
equation is replaced by co/k =20w/o,.
(The second form of this relation is written
in terms of {, the ratio of the viscous
damping coefficient c to the critical viscous
damping coefficient ¢, = 2\/% )

Note that for the case where the driving
frequency is considerably greater than the
natural frequency and damping is small,
the foregoing equation reduces to

T, = X/X,. (2a)

Now, instead of dealing with an applied
force, consider the case where the support
of a mass-spring-damper system vibrates
with a displacement X cos (wf), causing
the mass to move with a displacement

X, cos(wt + @), as shown schematically
in figure 2. The ratio of the magnitude

of the base motion to that of the motion
transmitted to the mass is called “motion
transmissibility”; it is defined as

T,= XIX. 3)

Although the motion transmissibility here
has been stated in terms of displacements,
it may equally well be expressed in terms
of velocity or acceleration.

It turns out that the expression for the
motion transmissibility is the same as that
for the force transmissibility, as given by
equation (2). This equality of the force
and motion transmissibilities, as discussed
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Fcos(wt)

Frcos(wt+¢)

Figure 1. Force transmissibility

Xt cos(wt+¢@) I

m
i % \_I‘JC Xcos(mt)

Figure 2. Motion transmissibility

for the single-degree-of-freedom system

of figures 1 and 2, holds not only for

such simple systems, but also for any
mathematically linear system, regardless of
its number of degrees of freedom.?

3. How a Mass, Spring,

and Damper Contribute to
Transmissibility

Figure 3 shows how transmissibility
varies with frequency for several values of
structural and viscous damping, as found
from equation 2.

At frequencies well below the natural
frequency the transmissibility may be
noted to be only slightly greater than 1.
Regarding force transmissibility (see fig. 1),
this implies that the force F_ that is
transmitted to the foundation is essentially
equal to the force F that is applied to the
mass. Regarding motion transmissibility
(see fig. 2), this implies that the
displacement X_ transmitted to the mass is
essentially equal to the displacement X of
the foundation. At these low frequencies, the

a;;=§'=0{
| .
e )
; 1 —— . - _Ale=0.5
* A
- - z
e \u o
= 7
2
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L
: 70l
H=1i.
= o !
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[ N
0.01
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Figure 3. Transmissibility regions

inertia of the mass plays no significant role,
so that an externally applied force applied to
the mass is undiminished as it is transmitted
to the spring, and this ideally mass-less
spring transmits the force that is applied
to it. Similarly, a motion of the foundation
is transmitted undiminished to the mass,
because the mass’s small inertia produces
no appreciable deflection of the spring.

In contrast, at frequencies that are
considerably higher than the system’s
natural frequency the inertia of the mass
plays a predominant role. Since the inertia
effect increases with increasing speed of
the mass’s motion, the motion-opposing
effect of the mass increases with increasing
frequency, thus resulting in lesser
transmission of forces and displacements at
higher frequencies.

At frequencies near the system’s natural
frequency the spring-force and the mass’s
inertia force in effect cancel each other,
so that motion is controlled by damping.
In this regime the energy that is supplied
to the system per cycle by an external
force or motion is equal to the energy
dissipated by the system (i.e., by the
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3
Frequency ratio #/f,
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damper) per cycle—and since greater
damping limits the motion more severely,
greater damping results in smaller
transmissibility.

A damper that is connected between the
foundation and the mass (in parallel with
the spring) also transmits forces and
motions between the two. A damper’s
effect is small at low frequencies because
the relative motions of its ends here are
small, but its effect can be significant at
high frequencies, particularly for viscous
dampers that generate forces proportional
to the velocity difference across them.
Note that in figure 3 the red curve
corresponds to zero damping, whereas
the yellow curve corresponds to a viscous
damper with the rather high damping ratio
of 0.5. The yellow curve indicates that this
viscous damper results in transmissibility
values that are considerably greater

than those for zero damping. The blue
curve, which corresponds to the high
structural loss factor value of 1.0, may

be noted to deviate only slightly from the
curve for zero damping, even though its
transmissibility peak value (at essentially
the natural frequency of the system) is
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equal to that of the yellow curve. This
more benign behavior of a damper
with structural damping is due to the
damper’s force being proportional to its
displacement, rather than to its velocity.

4. Effects of Inertia Bases

We often hear, “Add an inertia base

to improve isolation.” Is this a good
recommendation? Clearly, an added
inertia base in effect increases the mass

m and thus results in reducing the natural
frequency f = ZEW of a mass-spring
system, with the consequence of reducing
the transmissibility (improving the
isolation) at excitation frequencies that are
greater than the natural frequency (f > f ).
The tacit assumption in the foregoing
statement is that the spring stiffness
remains unchanged. However, practical
limitations on the carrying capacity of
practical resilient elements (springs or
pads) may lead to the use of more or stiffer
elements, partially negating the natural
frequency reduction and the isolation
improvement due to the added inertia base.

As noted before, in the aforementioned
high-frequency range (f > f ) the inertia
force of the mass is much greater than the
forces produced by the other elements

of the system, so that the displacement
amplitude of the mass in essense obeys
X = F/mw* Thus, additon of an inertia
base (i.e., an increase in the mass) may
be expected here to result in reduced
excursion of the mass due to a given
magnitude of applied force, unless the
effective stiffnes of the resilient elements
is increased to such a great extent that the
system’s natural frequency is no longer
below the excitation frequency.

5. Isolation of Machine with
Rotating Unbalance

Here is another often-heard statement:
“Running a machine faster reduces
transmitted vibrations.” Is this correct? It
is true that higher rotation speeds result
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Figure 4. Machine with rotating unbalance

in increased f/f and thus in reduced
transmissibility if the machine’s isolation
is sufficiently resilient. But that is not the
whole story.

Consider an isolated machine of mass m with
arotor that has an unbalanced mass m ata
radius r, as sketched in figure 4. If the rotor
spins at an angular velocity of @ radians per
second (=27 rpm/60), this rotating unbalance
produces a centrifugal force of magnitude

m ra? The vertical component of this force
then is F = m ra’in(wt), and the magnitude
of the vertical force transmitted to the
support is given by . = m, r@T,,. With
the force transmissibility from equation 2a
(for @>>aw, (and negligible damping) given
by F,. = (wn/w) the transmitted force
becomes

Fp= murwi = krm, /m @)
Which is independent of the rotational speed.

Not only is this force independent of the
rotational speed, but the displacement
amplitude of the machine’s vibration
produced by a rotating unbalance here by

X =rm, Im and also does not depend on the
rotational speed. This relation indicates that if
one knows the mass of the machine, one may
deduce the magnitude of the imbalance rm
of a machine mounted on resilient supports
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by measuring its vibration amplitude. This is
the reason that the unbalance specifications
of machines are often stated in terms of
limits on the vibration amplitudes.

6. Reciprocity

The principle of reciprocity, which applies
to any mathematically linear system, in
essence states that interchanging the force
application and response observation points
does not change the force-to-response ratio.

For a more precise description, let us refer
to figure 5, in which the extended rectangle
represents a general elastic structure.

Consider first that a force F, is applied to
the structure at a given point in a given
direction and that a resulting velocity V, is
measured at another given point in another
given direction. (The corresponding force
and velocity symbols are shown in frames
in the figure.) Then consider that a force
F, is applied at the location where V, was
measured and in the direction in which

V, was measured and that there results

the velocity V, at the point where the
force F, was applied and in the direction

in which that force acted. (The symbols
corresponding to this second case are
shown without frames.) Then, according to
the reciprocity principle, V ,/[F, =V I F,.
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Figure 5. Reciprocity

Reciprocity often can be useful for
analytical or experimental work, where
one or the other of the variables may be
difficult or cumbersome to measure or
compute. For example, if one wants to
determine the relation between a force
acting in the interior of a machine structure
(perhaps on an engine’s cylinder) and the
vibrations it produces at a location on
the exterior of that structure, it is rather
difficult to apply a controlled force in the

/

Va

interior. It may be much easier to apply
the force to the exterior and measure the
interior vibrations (perhaps by means of a
small accelerometer).

7. Concluding Remarks

A thorough understanding of the
underlying background of the widely used
vibration isolation relations should enable
practitioners dealing with the reduction of
vibration and the attendant noise to make
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better-informed judgments concerning the
effects of changes in a system’s parameters.
It should also facilitate appropriate
consideration of the effects of inertia bases
and of rotating unbalance.

Consideration of the equality of motion and
force transmissibilities may allow one in
some situations to replace a given problem
by one that can be addressed more readily.
Similarly, application of the reciprocity
principle may permit one in some practical
cases to replace an experiment or analysis
by a less burdensome alternative.

1. For example, see W. T. Thomson,
Theory of Vibration with Applications
(New York: Prentice-Hall, 1981).

2.Y. E. Large, M. M. Neve, N. M.
M. Maia, and D. Tchernick, “Force
Transmissibility versus Displacement
Transmissibility,” Journal of Sound and
Vibration 333 (2014): 5706-22. N
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Interesting in attending INTER-NOISE
2019 in Madrid? Have a look through
several of the grant opportunities and

activities for young professionals on offer.

For full details please visit the conference
website here.

The goal of this program is to support
young acousticians (YA)—undergraduate
or postgraduate students, postdoctoral,

or young noise control engineers working
in industry, from Spain or Portugal,

in attending the 49th International
Congress on Noise Control Engineering,
INTER-NOISE 2019, to be held in
Madrid, June 16-19, 2019. SEA offers
six YA travel grants of €500 each. The
YA travel grant includes the payment of
registration fees for the congress and the
remainder amount (€500 less registration
fees) will be available at the congress
secretariat. See the SEA website for
conditions of these travels grants.

Sunday, June 16, 11:00-16:00 (times
subject to change)
(by invitation only)

Four case studies will be presented on
successful applications of noise control.
Presenters are practitioners of noise
control with long histories of working on
noise problems. This is an opportunity

to learn about practical application of
theory and also to learn about the careers
of the presenters. The presenters will have
worked in different areas of noise control.
For example, in 2018, the Practice of Noise
Control School included presentations

on environmental and community noise,
appliance noise control, automotive noise
control, and active noise control and the
presenters had worked as consultants, in
large companies, and small companies,
and some had started their own businesses.
Lunch is included in the workshop, and
this will be an opportunity for attendees

63(8

Odeom Room Acoustics Software

... brings measurements qnd
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to have more interactions with practicing
noise control engineers.

Monday, afternoon, June 17

The goals of the Young Professional
Workshop are to provide mentorship

and advice to young professionals and

to give them opportunities to talk to
I-INCE leaders and practicing noise
control engineers. Once the winners

of the Young Professionals Grant have
been determined, all the participants are
invited to this workshop to gain valuable
contacts and view presentations by noise
control professionals. The invitation is also
extended to most students who register for
the congress.

The program will be posted when finalized.
In the past it has included presentations on
professional networking, preparing to start
a new job in industry or academia, making
technical presentations, and writing journal
articles. W

www.odeon.dk
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— 2 'i;a
i ]

19



Welcome to INTER-NOISE 2019 MADRID

MADRID

inter.noise 2019
June 16 - 19

NOISE CONTROL FOR A BETTER ENVIRONMENT

The Spanish Acoustical Society (SEA)

on behalf of the International Institute of
Noise Control Engineering (I-INCE) is
organizing INTER-NOISE 2019 in Madrid.
It will be held from June 16-19, 2019, at
the IFEMA Palacio Municipal de Madrid.

The congress will be attended by more than
1,000 experts from 60 countries, and along
with 107 technical sessions, 1,000 papers
will be presented in 16 parallel rooms.

The MAIN TOPICS of the congress are
as follows:

1. Acoustic Materials

2. Active Control of Sound and Vibration

20
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. Aircraft Noise

. Architectural and Building Acoustics
. Environmental Noise

. Flow Induced Noise and Vibration

. Industrial Noise

. Noise and Health

. Psychoacoustics

10.
11.
12.
13.
14.
15.

Railroad and Road Vehicle Noise
Signal Processing

Sound Quality and Product Noise
Soundscape

Underwater and Maritime Acoustics

Vehicle Noise and Vibration
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16. Vibroacoustics

17. Other

The following plenary lectures will be
presented by worldwide recognized experts:

Opening Lecture: “Rolling Noise in
Road and Rail Transportation Systems”
Ines Lopez Arteaga

Mechanical Engineering Department at
Eindhoven University of Technology (the
Netherlands) and at the Marcus Wallenberg
Laboratory for Sound and Vibration
Research (MWL), KTH Royal Institute of
Technology (Sweden)

Plenary Lecture: “To Infinity and
Beyond: The Amazing Uses of Infinite
Structure Mobility Theory”

Stephen A. Hambric

Penn State’s Center for Acoustics and
Vibration (CAV) (USA)

Plenary Lecture: “Zone Reproduction
Using Loudspeaker Array”

Jun Yang

Key Laboratory of Noise and Vibration
Research at CAS (China)

I-INCE Plenary Lecture: “The
Perception of Acoustic Environments
and How Humans Form Overall Noise
Assessments”

Andre Fiebig

HEAD acoustics GmbH

During the congress the following
activities will be held:

¢ |-INCE Board meetings

e Congress Selection Committee Meeting
¢ |-INCE General Assembly

¢ FTCP meetings

¢ Young Professionals Workshop and
Social Networking

¢ |-INCE Practice of Noise Control School
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In parallel with the congress, a technical
exhibition with more than 50 exhibitors
will present the latest product developments
in the different fields of noise control.

The social activities will include three
tapas-cocktails and the performance of a
Spanish classical ballet with the occasion
of the 50th anniversary of the Spanish
Acoustical Society. Accompanying
persons will have an interesting program
with guided tours to old and new Madrid,
including a visit to the Prado Museum and
the Thyssen-Bornemisza Museum.

The congress venue, IFEMA Palacio
Municipal, is a modern building with
excellent connections by the metro with the
airport and the city.

INTER-NOISE 2019 MADRID will be
an excellent occasion to learn about the
latest technologies on noise control and
to enjoy the city of Madrid, a fascinating
destination with many leisure and cultural
options, including large numbers of bars,
cafés, restaurants, and markets where you
can taste much of the Spain’s gastronomy.
Finally, please do not miss the Madrid
nightlife, the world-renowned movida
(“Madrid movement”).

More information can be found on the
congress website: www.internoise2019.org.

Important Dates

Early registration deadline: April 15, 2019
Standard registration deadline:

May 31, 2019

On-site registration from June 16, 2019

Language

The official language of the congress is
English.

About Madrid

Medieval Madrid

Magerit: “land rich in water.” This is what
the Arabs called this area on the central
plain of the Iberian Peninsula, close to
Sierra de Guadarrama, where King Phillip

2019 March

Il of Spain would establish the royal court.
Later, it grew into the city that it is today.

Madrid and the Hapsburg Monarchy
Throughout the sixteenth and seventeenth
centuries, Madrid was the capital of a
huge empire. However, the buildings

and landmarks didn’t truly reflect the
city’s standing. The churches and palaces
were built in a simple style that had little
in common with ostentatious courts
elsewhere in Europe. Austerity was the
second name of the Hapsburg dynasty (or
Austrias, as they were called in Spanish).

Madrid and the Bourbon Kings
From Philip V (1701), the first Bourbon,
a comprehensive urban development plan
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was developed to adapt Madrid to the
taste of European royal courts. The
Bourbons built fountains, gardens,
triumphal arches, and the new Royal
Palace, all of which helped change the
appearance of the city.

Modern Madrid: La Movida

In the early 1980s, the Malasana district
witnessed the birth of the movida
madrilefia, the underground movement that
changed Madrid’s image forever.

The Prado Museum, 1819-2019: The
Bicentenary of the Museo del Prado
https://www.museodelprado.es/en
https://www.esmadrid.com/en/tourist-
information/museo-del-prado
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“A place of memory”

The Museo del Prado opened to the
public on November 19, 1819, as a Royal
Museum of Painting and Sculpture. In
2019, it celebrates its bicentenary, a
commemoration that will reveal the path
covered since 1819 until today.

The Prado Museum is the crown jewel

of one of the capital’s most visited tourist
itineraries: the Paseo del Arte (Art Walk).
Its walls are lined with masterpieces from

Fochodo Polocio de vilohammosa
Folo: Héléne Degplechin

the Spanish, Italian, and Flemish schools,
including Velazquez’s Las Meninas and
Goya’s Third of May, 1808. Its collection
comprises 8,600 paintings and over 700
sculptures, so we recommend you decide
what you want to see before stepping into
the museum.

Thyssen-Bornemisza National Museum
https://www.museothyssen.org/en
https://www.esmadrid.com/en/tourist-
information/thyssen-bornemisza-national-
museum
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Located on the Art Walk, this museum’s
collection traces the history of European
painting from the Middle Ages through to
the late twentieth century.

Given the wealth and variety of its
treasures—more than a thousand works of
art—you should start your visit in the section
that most interests you. Italian primitives,
the German Renaissance, nineteenth-century
American art, Impressionism, German
Expressionism, and Russian Constructivism
are the most widely represented schools and
movements in the museum.

Reina Soffa Museum
https://www.museoreinasofia.es/
https://www.esmadrid.com/en/tourist-
information/museo-reina-sofia-mncars

Located on the Art Walk, the Reina

Sofia houses works by Dali, Mir6, and
Juan Gris as well as Picasso’s masterpiece,
Guernica.

The Royal Palace
https://www.esmadrid.com/en/tourist-
information/royal-palace

Home to the Kings of Spain from Charles
111 to Alfonso XI11, Madrid’s Royal Palace
takes us on a journey through the history
of Spain. Though it is no longer the royal
family’s home, it continues to be their
official residence.

The construction of the palace that stands
today was ordered by the King Philip V
after a fire burnt the Palace of Austrias, a
fourteenth-century fortress, in 1734.

It comprises over 3,000 rooms, including
the Main Staircase, designed by Sabatini
with over 70 steps; the Throne Hall,
featuring a ceiling painted by Tiepolo;
the Hall of Halberdiers, which Charles
III turned into the Guards Room;

the Gasparini Room, with its grand
eighteenth-century decoration on a floral
theme; the Royal Chemist’s, with natural
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medicine cabinets, ceramic pots made

by the La Granja factory, and even
prescriptions given to members of the royal
family; and the Royal Chapel, which is
home to a collection of string instruments
made by the legendary Antonio Stradivari.

The Royal Armoury is one of the most
significant collections of its kind, housing
weapons and armor worn by the kings

of Spain and other members of the royal
family since the thirteenth century.

The Painting Gallery is home to a large
number of artistic treasures, including
Virgin with Child, by Luis Morales;
Portrait of Isabella the Catholic, by Juan
de Flandes; Salome with the Head of John
the Baptist, by Caravaggio; and works by
such artists as Velazquez, Goya, Federico
Madrazo, and Sorolla.

The Royal Kitchen reopened in October
2017 after a major renovation: the palace’s
splendid “Real Cocina” are the oldest well-
preserved kitchens of a European royal
residence, notable for their size and the
excellent state of their accessories.

Santiago Bernabéu Stadium
https://www.realmadrid.com/en/santiago-
bernabeu-stadium
https://www.esmadrid.com/en/tourist-
information/santiago-bernabeu-stadium

Real Madrid is one of our city’s five
professional football teams. Holder of
multiple European and international titles,
the club opens its doors 363 days a year
for football and sports fans to explore its
historic stadium, an absolute must on your
trip to Madrid.

Named after the legendary club president
who headed Real Madrid between 1943 and
1978, the Santiago Bernabéu stadium was
opened in 1947. It has a capacity for 81,044,
with 245 VIP boxes and four restaurants.

The Bernabéu tour takes visitors around
the club’s most iconic spots and explores
the history of Real Madrid in the Trophies
Exhibition. &
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Regional News

Asia Pacific News

The Korean Society for Noise
and Vibration Engineering
(KSNVE) Annual Spring
Conference 2019

The Annual Spring Conference of the
Korean Society of Noise and Vibration
Engineering (president: Hong Jae Yim)
was held February 20-22, 2019, at the
Phoenix, Pyeongchang.

Under the conference theme of “Noise
and Vibration in Sensibility,” more than
212 papers were presented along with 1
invited special lecture, 1 tutorial, and the
Hyundai Motor Company session. The
conference was attended by more than 550
participants, with 28 corporate exhibitors,
while the dynamic winter sports (ski,
snowboard) added to the excitement. x
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Australia: KINGDOM PTY LTD
+6129975 3272
kingdom@kingdom.com.au

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

Austria: ng. 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: Elnady Engineering and Agencies
+20 2 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 428617004
youngkey@smins.co.kr

Serbia: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)
+2712 809 9500
e.murison@esteq.com

South America: SMART Tech
+5511 3168 3388
marcelo@smarttech.com.br
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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 9452 8600
Ihart@ambertech.com.au

Austria: Studiokonzept Medientechnik
GmbH

+43 1815 2624

info@studiokonzept.at

Bahrain: Focus Middle East FZCO
+971 4 609 1600
amin@focus-me.ae

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

Brazil:NTI Americas Inc.
+1503 684 7050
ntisales@ntiam.com

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

Canada: NTI Americas Inc.
+1503 684 7050
ntisales@ntiam.com

Chile:NTI Americas Inc.
+1 503 684 7050
ntisales@ntiam.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: EW Sound & Light Vaarmann 00
+3726612 768
ewsound@ewsound.ee

Finland: Noretron Communications Ltd.
+358 10 525 8070
timo.kunnas@noretron fi

France: SCV AUDIO
+33 1486322 11
fvoiffray@scv.fr

Germany: Schalltechnik Siid & Nord GmbH
+49 201 5456 980
besselmann@akustiktest.de

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

Hungary: Elimex Kft
+36 12398270
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

Indonesia: Santika Multi Jaya
+62 21 6583 3535
andre@chn.net.id

Irag: Focus Middle East FZCO
+971 4 609 1600
amin@focus-me.ae
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Israel: Sontronics Electr. Equipm. Ltd
+972 3570 5223
sales@sontronics.co.il

Italy: Spectra SRL
+39039613321
info@spectra.it

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

South Korea: NTi Audio Korea
+82 2 6404 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 Americas Inc.
+1503 684 7050
ntisales@ntiam.com

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

New Zealand: Amber Technology (NZ) Ltd.
+64 9443 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@konshud-audio.com.pl

Portugal: Arestel S.A.
+351213 030 850
audiovideo@arestel.pt

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

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

Singapore: d&b Audiotechnik S.E.Asia Pte
+65 67952268
info.asia@dbaudio.com.sg

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

Slovenia: AVC Slovenia
+386-1-53078 70
jani.medic@avc-group.si

South Africa: Wild & Marr
(Johannesburg)

+2711 974 0633
info@wildandmarr.co.za
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Spain: Neotécnica, S.A.
+3491 54209 00
neotecnica@neotecnica.es

Sweden: Sennberg AB
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Switzerland: Contrik AG
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+45 8870 8845
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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
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Serbia: CERIUM d.o.o.
+385(0)1 58059 21
info@cerium.hr

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

Chile: Sociedad Acustical S.A.
+56 2 892 0380
laboratorio@acustical.cl
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China: RION SCIENCE & TECHNOLOGY
SHANGHAI LTD

+86-21-5423-5082
info-china@rionchina.com

Colombia/Ecuador/Peri: Alava
Ingenieros S.A., Sucursal del Perd
+511 4475027
alava@grupoalava.com

Cyprus: Panacoustics Ltd
+357 25 822816
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

+44 1908 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 3 7953 8400
oconnor@oce.com.my
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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

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
+1410 384 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) 4865 79 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: jkl@soundplan.dk

Egypt: Elnady Engineering and Agencies,
+20 2 23420896; +20 2 23421791;
email: info@elnadycompany.com
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France: Euphonia,
+33(0) 1422116 05; +33 (0) 956 70 71 49;
email: Arnault.damien@euphonia.fr

Germany: Braunstein + Berndt GmbH,
+49719191440; +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: Spectras.r.l.,
+39039 613321; +39 039 6133235;
email: spectra@spectra.it

Japan: Ontek R&D Co., Ltd,
+81 45935 3818; +81 45 935 3806;
email: Watanan@onosokki.co.jp

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

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

South Africa: Machoy cc;
+27 214245119,
email: marketing@soundplan.co.za

Spain: AAC Centro de Acustica Aplicada SL,

+34 4529 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: jki@soundplan.dk

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

Taiwan: AEC Team,
+886 22713 2882;
email: dave@aecteam.com

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

United Arab Emirates:Vibrocomp Me
Fzc;

+97152 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.
+613 9212 2061
djones@hafele.com.ua

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

Hong Kong: Zero Asia Pacific
+81 45567 4117
zeroasiapacific@gmail.com

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