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I-INCE Technical Activities

Guest Editor

Rajendra Singh
VP, Technical Activities,

I-INCE
Expanding Horizons of

A
s most of you know, I-INCE is the sponsor of
the INTER-NOISE series of congresses that
are held annually in leading cities of the world.

This of course requires the coordination of the technical
program and careful planning. I-INCE undertakes
technical initiatives on critically-important issues of
international concern and this initiative has resulted in
several reports and a number of active technical groups.
Over the last 3 years, I-INCE has allocated funds to
assist young scientists/engineers in attending the
INTER-NOISE Congresses. Further, I-INCE has now
also established a symposium series to meet the
expanding needs of the field of noise control
engineering. Some of the activities are discussed below.

The principal technical activities are carried out by
Technical Study Groups (TSGs), as authorized by the
I-INCE General Assembly on recommendation of the
I-INCE Board of Directors. The Technical Study
Groups tend to address one specific problem in the
area of noise control. For instance, Technical Study
Group 1 is finalizing its report on “Noise of
Recreational Activities in Outdoor Areas”. Technical
Study Group 9 continues to study “Metrics for
Environmental Noise Assessment and Control”. A
new Technical Study Group is forming to study the
issue of “Buy Quiet” programs. Previous groups have
written authoritative reports on topics ranging from
“Technical Assessment of Upper Limits on Noise in
the Workplace,” “Assessment of the Effectiveness of
Noise Walls,” “Noise Emissions of Road Vehicles:
Effects of Regulations,” “AGlobal Approach to Noise
Control Policy,” “Survey of Legislation, Regulations,
and Guidelines for Control of Community Noise,” to
“Guidelines for Community Noise Impact
Assessment and Mitigation.” Readers of the NNI are
encouraged to download one or more of these reports
from the I-INCE’s website (www.i-ince.org) under
“Technical Activities.”

The Future Congress Technical Planning (FCTP)
sessions are held at each INTER-NOISE congress.
The principal task of the FCTP is to assist the
organizing committees of future congresses with
planning for structured sessions as well as poster
sessions. The primary efforts focus on the next
congress, but ideas may be considered for up to the
next three congresses. The FCTP may offer advice
on other aspects including the maximum number of
parallel sessions, special sessions on selected topics
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of contemporary interest, suggestions for key
speakers, etc. About one-third of INTER-NOISE
congress’s papers come from ideas offered or
sessions organized at the FCTP meetings.

Effective INTER-NOISE 2010 in Lisbon, Portugal,
the I-INCE began a grant program for young
professionals and scientists (typically within 10 years
of the beginning of their careers) to attend the
conference (each grant is worth 500 Euro). The
applicants are asked to submit an extended abstract of
their paper as well as some other data, andwinners are
chosen from the best of the submissions. In 2010, 13
grants were given out of 29 applicants. Twelve young
scientists received grants for INTER-NOISE 2011
out of 47 applications, and for INTER-NOISE 2012,
18 will receive the grant out of 47 applications.

All young scientist applicants are invited to the Young
Professionals workshop for networking opportunities
and technical presentations by experts in the industry.
Winning applicants were presented with certificates
recognizing their accomplishments. Attendees of the
Young Professionals Workshop at INTER-NOISE
2010 were treated to talks on a variety of topics,
including “Reducing Road Noise with Quieter
Pavement,” “Industrial Noise Control,” and “Control
of Structure-borne Sound in Wood Frame Floors.” At
Inter-Noise 2011, attendees of were advised on the
following mentorship topics: “How to Publish” and
“How to Formulate Research Problems” and “How to
Network”. This will be a subject of feature article in
the Sept. 2012 issue of NNI.

The I-INCE also held a symposium for “Buy-Quiet”
in Paris (5-6 July 2011) since this concept may offer a
significant improvement in the acquisition of low-
noise machines, as well as an effective management of
occupational noise risks. The extension of the “Buy-
Quiet” concept to consumer products should lead to
an increased awareness by the public in the choice and
availability of quieter products. Finally, I-INCE is
assuming leadership role in formulating global noise
policies; this includes an ongoing collaboration with
CAETS (International Council of Academies of
Engineering and Technological Sciences).

If you are interested in participating in any of the
technical activities, please contact me at
singh.3@osu.edu.
47ernational.net • www.i-ince.org
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Big Shoes to

48

Jim Thompson
Fill

A
s was announced in the March edition, George

Maling is stepping down as the Managing

Editor of Noise/News International (NNI).

George has been the editor beginning with Noise/

News which became Noise/New International. From

1971 George has done an outstanding job with this

publication and the members of I-INCE and INCE/

USA owe him a large debt of gratitude for all his

hard work and the excellent results.

Through numerous presidents of the two

organizations and countless public debates about

noise control, George has been there to provide

useful information and articles for consideration by

the community. Not to take anything away from

those who have contributed greatly to these

organizations, George is INCE/USA. So much of

what this organization is can be traced back to

George. To say that George will be missed is an

understatement. His is a legacy that we should all

aspire to live up to.

Now we are in transition from George’s editorship,

and I have the honor of trying to carry on George’s

“baby,” NNI. I am very aware of the tremendous job

that George has done. Unquestionably, I have very

big shoes to fill.
www.inceusa.org • www.noisenew
I have just finished as serving as INCE/USA

President. With this background, I do not take this

job lightly. In fact, I believe the role of Managing

Editor may be a greater challenge than serving as

President. As President, I had a lot of support from

other officers and the Board of Directors. Now, my

safety net is much less apparent. That’s why I am

especially grateful that George has offered to

continue lending a hand with NNI, and I know I can

count on his able assistance and sound judgment.

My best, I hope, will be good enough to meet your

approval, NNI’s reader. I can only hope that I can do

nearly as well as George. With the help of our new

Editorial Assistant, Earl Bohn, I will do my best to

live up to George’s high standards. I fully expect that

Earl and I will frequently ask WWGD (what would

George do)? Fortunately, George will still be

available to help us out.

I am very thankful for this opportunity and hope that

we can provide value to I-INCE and INCE/USA

members. I also need to ask your help. Please give

us input and provide suggestions for how we can do

better. How can NNI better serve you?

Wish us luck and here we go with our first issue.
sinternational.net • www.i-ince.org 2012 June



Member Society Profile
The Danish Acoustical Society
T
he Danish Acoustical Society was

founded in 1955 by a group of

professionals that included Prof. Dr.

Tech. Fritz Ingerslev and Dr. Tech. Per V.

Brüel.

DAS grew to include more than 300

member professionals, including more

than 20 sustaining members. Since its 50th

anniversary in 2005, DAS has grown by

more than 20 percent, indicating the

continued strength of the acoustics

profession in Denmark.

Seventy percent of the members are

associated with industry, 20 percent

national and local institutions, and 10

percent higher education. To encourage

new members and to promote lifelong

affiliation with the group, the DAS offers

complimentary one-year membership to

graduate students.

While membership and leadership have

changed over time, the society’s mission

has been constant: to promote and

propagate knowledge of acoustics and its

practical application throughout Denmark,

and to establish national and international

contact between people interested in

acoustics, in particular cooperation with

Scandinavian, European, and international

organizations. DAS has played an

important role in organizing several major

acoustic meetings, the latest one being

Forum Acousticum in Aalborg from June

27 to July 1, 2011, an event which DAS

was proud to host for more than 600

participants.

DAS advances its mission in five focus

areas: building and room acoustics,

electro-acoustics, environmental acoustics,

machinery acoustics, and psychoacoustics.

Technical committees organize activities in

each are, and DAS is especially interested
2012 June www.inceusa.org • www.noi
in connecting scientists and practitioners

within the focus areas. A major

undertaking is the annual DAS “Day of

Acoustics” that draws speakers from

various technical disciplines.

DAS assists in reviewing new acoustical

standards from the Danish standards

organizations (including ISO) and provides

input to the Danish Environmental

Protection Agency on new acoustical

guidelines. Beyond Denmark, DAS

contributes board members to both I-INCE

and ICA.

Leadership of the society rests with a

six-member board: Birgit Rasmussen

(Danish Building Research Institute),

president, and board members Claus

Møller Petersen (Grontmij - Acoustica),

Douglas Manvell (Brüel & Kjær), Ann Lin

Enggård (Moe & Brødsgaard), Dorte

Hammershøi (Aalborg University) and

Thomas Ulrich Christiansen (Danish

Technical University). The society is

supported by a part-time treasurer and

secretary. The Society’s web address

www.d-a-s.dk contains information on

meetings, hearings of proposals for new

standards, and links to courses in acoustics

as well as links to sponsor’s websites

(including job notices) and websites of

other acoustical organizations. DAS can be

contacted at email das@d-a-s.dk.

DAS is affiliated to the European

Acoustics Association (EAA) and the

International Institute of Noise Control

Engineering, and DAS members receive

publications from these two organisations

(e.g. Acta Acustica) at no extra charge.

Members of DAS are also admitted to the

Nordic Acoustical Association (NAA).

The NAA activities include organizing the

Baltic-Nordic Acoustical Meetings

(B-NAM) held every other year in either

Denmark, Finland, Sweden, Norway, or
senewsinternational.net • www.i-ince.org
Iceland. This year’s B-NAM regional

conference is hosted by DAS and held in

Hans Christian Andersen’s enchanting

birthplace of Odense on 18–20 June

2012 (for more information see

www.bnam2012.com).
The Slovenian Acoustical Society
Profile

The Slovenian Acoustical Society

(Slovensko društvo za akustiko SDA) was

founded in 1997 in Ljubljana by 50 sound,

noise and vibration professionals led by

Mirko Čudina, its first and current

president.

The SDA is a non-profit scientific society

dedicated to helping Slovenian engineers

respond to the increasing demands for

control of environmental noise and noisy

products. Membership has grown to 85

individuals and seven liaisons representing

the scientific disciplines of physics,

mechanical, architectural, electrical and

environmental engineering, medicine,

psychology, and musical and speech

acoustics.

Among the most prominent and active of

Slovenia’s professional societies, SDA

maintains strong ties with the university

and industrial communities in Slovenia and

abroad. SDA is a member of I-INCE,

EAA, IIAV, ICA and AAAA. The activities

comprise education, lectures, seminars,

workshops, publications, legislative and

regulatory affairs.

SDA produces a congress on sound, noise

and vibration every two years. The first two

congresses drew national and international

participants to Portorož, Slovenia, in 1998

and 2000. The second congress saw three

regional presidents, professors Mirko

Čudina of SDA, Bojan Ivančević and
Ewald Benes of the SDA, Acoustical
49
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Society of Croatia (HAD) and Austrian

Acoustics Association (AAA) found the

Alps-Adria Acoustics Association

(AAAA).

Čudina was elected as the first president of

AAAA, which has organized congresses at

Portorož, Slovenia, in 2003, Opatia,

Croatia, in 2005, and Graz, Austria, in

2007.

A joint AAAA-EAA EUROREGIO

congress in 2010 in Ljubljana included an

integrated summer school that drew more
than 170 young researchers to seven

courses on soundscape, voice and musical

acoustics, building acoustics, hydro-

acoustics, numerical acoustics,

psychoacoustics and ultrasound.

Additional details can be found at

http://www.fs.uni-lj.si/sda/euroregio.htm.

SDA also produced two- and four-day

seminars for international participants in

2000 and 2009 on noise and vibration.

SDA has also organized five inter-

laboratory comparison measurements in
www.inceusa.org • www.noisenewsinternati
the last five years concerning site

measurements of the airborne sound

insulation, impact sound insulation of

floors, environmental noise and sound

power of noise sources.
Member Society Profile is a regular

feature of Noise News International. If

you would like to have your society

featured, please contact Jim Thompson

at nnieditor@noisenewsinternational.net
onal.net • www.i-ince.org 2012 June
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Adding noise to quiet electric and hybrid vehicles:
An electric issue
Ulf Sandberg, Swedish National Road and Transport Research Institute (VTI), SE-58195 Linkoping, Sweden, ulf.sandberg@vti.se
2012 Ju
ABSTRACT
It has been suggested that hybrid and all-electric

automobiles are so quiet at low speed in electric
drive that they constitute a safety hazard for pedes-
trians and bicyclists. This trait has been especially
troubling to vision-impaired people who rely on
sound cues to avoid approaching vehicles. Assump-
tions have been made linking the quietness of such
vehicles with fatalities and serious injuries.
The U.S. Pedestrian Safety Enhancement Act of

2010, requires the use of Audible Vehicle Alerting
Systems (AVAS) in hybrid and all electric vehicles.
Rules are now being developed and are expected to
be issued by January 2014. Similar regulations are
on being promulgated in Japan and the European
Union. The UN/ECE is developing a Global Tech-
nical Regulation after extensive preparatory work.
SAE International and ISO are developing a method
of measuring the lowest accepted noise level for
vehicles.
This article first notes firm evidence that the noise

difference between electric-driven and ICE1 vehi-
cles exists only at speeds below about 20 km/h
(13 mph); also that AVAS makes vehicles traveling
at low speeds detectable from a longer distance,
absent masking background noise. Some electric
and hybrid cars on the market already have AVAS
installed.
The author explores the assumptions related to the

problem in regard to traffic safety and the harmful
effects of noise on humans. One statistical study
from the United States seems to suggest that vehicles
driven in electric mode cause relatively more acci-
dents involving pedestrians than do ICE vehicles.
However, multiple studies in the U.S., Japan and
Europe leave this causal relationship unconfirmed.
Statistics about fatalities in vehicle/pedestrian colli-
sions suggest that, at speeds where electric-driven
vehicles give lower noise than ICE vehicles, the
relative fatality risk is very close to zero and the
risk of light or serious injuries is <5%.
The author then shows that quiet vehicles, very

hard to hear when approaching at low speeds,
existed in urban traffic already many years before
hybrid cars became common, and if quietness
aICE means internal combustion engine
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would create accidents this should have been appar-
ent already earlier and not be something occurring
only when hybrid cars entered the market.
A number of non-acoustical ways to alert pedes-

trians, not the least blind people, of quiet vehicles
near them are discussed and suggested in the article.
The article describes the intensive work to explore

the problem as well as to develop and specify AVAS
systems that has been made from 2008 until now.
The most recent activities are reviewed. The author
argues that the work to avoid really quiet vehicles
has received an incredible interest and support and
has been conducted at “racing” speeds; quite oppo-
site to the attempts made to reduce the noise of vehi-
cles. He also argues that it would be more beneficial
to human health and safety to reduce the maximum
noise of vehicles rather than increasing the minimum
noise of them.
Consequently, the article ends with the recom-

mendation to discontinue the work with AVAS, to
limit rather than require the use of such systems,
and instead focus on limitation of the worst masking
noise emissions in urban areas.

1. A new problem identified: Hybrid

and electric vehicles assumed to be

too quiet
It has been suggested in later years that road

vehicles, driven in electric mode, either hybrid elec-
tric vehicles (HEV) or all-electric vehicles (EV), are
so quiet that they constitute a safety hazard for vul-
nerable road users (VRU) in traffic, especially to
blind pedestrians. Following such fears, EVs and
HEVs have sometimes in various documents and
press articles been portrayed as “some kind of shark
in the water” [1].

The “problem” seems to have been noted first in
the United States in 2008 in meetings with the car
industry and the US DoT following complaints by
the National Federation of the Blind (NFB) against
the growing trend for automobile manufacturers to
design extremely quiet vehicles. Already in 2007,
the SAE International started to work out a draft
specification J2889-1 for the measurement of “min-
imum noise” of vehicles. Due to, among other
51ww.i-ince.org
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things, pressure from the California Legislative
Counsel in 2009 [2], in 2010 the Pedestrian Safety
Enhancement Act was introduced in the US, and ap-
proved by the President in January 2011, requiring
“means of alerting blind and other pedestrians of
motor vehicle operation.” This, in practice, requires
the addition of artificial sound, also known as
acoustic alerting systems, to EVs and HEVs [3].

The Japanese automotive industry, enjoying
great commercial success with vehicles such as the
Toyota Prius, seems to have reacted quickly to this
potential threat to hybrid vehicles and already in
2009 had established own work towards Japanese
standards for acoustic alerting systems for HEVs
and EVs [4].

Internationally, a special informal group “Quiet
Road Transport Vehicles (QRTV)” to deal with this
“problem” was established within the UN/ECE/
WP29/GRB in 2010 [5]. Japan had then already been
working on guidelines for approaching vehicle alert-
ing systems (AVAS), which later were essentially ac-
cepted also by the QRTV. Following the QRTV
recommendations, the GRB (noise) group within
the UN ECE [6] accepted them, which is now also
part of a present proposal to the European Parliament
regarding more stringent vehicle noise limits [7].

Concerning standardization, the SAE Interna-
tional draft specification J2889-1 for the measure-
ment of “minimum noise” of vehicles is at the time
of writing subject to a ballot [8]. In April 2010, work
on “measurement of minimum noise emitted by road
vehicles” was initiated also within the ISO, largely
based on the SAE draft. The intention is to work
out an ISO (international) standard ISO 16254 for
measurement of “minimum noise” of a vehicle.

In this paper, the author presents a review and
discussion of the problem, based on his earlier con-
ference papers [9, 10], but with focus on the devel-
opment during 2011–2012.
2. Racing activity for adding noise

but not for reducing noise
Never before has the author in his 38 year ca-

reer in transportation noise seen any subject being
so quickly and non-critically accepted by the legis-
lators, vehicle industry, university acoustics depart-
ments, acoustic consultancies and other research
organizations, and as it appears almost in total
agreement. This is in sharp contrast to when it
comes to reducing vehicle noise. Vehicle noise stan-
dards in Europe and as specified by the UN ECE
have been unchanged since 1996 and when now, af-
ter 16 years, somewhat lower limits are proposed,
the industry and some MP’s are hesitant [11]. One
interpretation of this is that with regard to noise re-
duction, technical development of conventional
www.inceusa.org •
vehicle technology has been extremely slow. In
North America, there has been no significant lower-
ing of vehicle noise limits in the past 25 years; i.e.,
there has been a standstill in vehicle noise reduction
for a whole human generation.

On the other hand, the interest in adding sound
to quiet vehicles is enormous. As an example, at the
QRTV’s 2nd meeting the number of members in
this informal group was 33 and the meeting was
attended by more than 50 people. The QRTV group
held 9 meetings between February 2010 and De-
cember 2011 before its mandate expired and pro-
duced impressive work during this time [12].
Several large European research projects, funded
by the European Commission and other European
organizations already include the subject in their
work program.

The author is amazed and wonders what was
causing the unusual urgency: was it purely the care
for pedestrians’ safety and for the concerns of the
blind, or was it something else that was pushing so
hard?

3. Acronyms and other terminology
When working on this subject, the reader will

find a multitude of acronyms, the meaning of some
of which may not be obvious to everybody. This sec-
tion presents the most important ones. The terms EV
(all-electric vehicles) and HEV (hybrid electric vehi-
cles) have already been introduced above. PHEVs
are plug-in HEVs. These are mostly compared with
their counterpart, the vehicles with internal combus-
tion engine (ICE vehicles) which may be powered
by gasoline, diesel or CNG. The safety problem
affects vulnerable road users (VRU) and the special
international task group working on the subject is
called Quiet Road Transport Vehicles (QRTV). It
is part of the Working Party on Noise (GRB), which
is the subsidiary body of the World Forum for Har-
monization of Vehicle Regulations (WP.29) which
in turn is part of the Economic Commission for Eur-
ope (ECE) under the United Nations (UN). The
GRB and WP.29, despite being part of the ECE, in-
clude not only Europeans but also representatives of
industry and authorities in North America, Australia
and Asia. The WP.29, namely, has a special task to
develop Global Technical Regulations (GTR). A
GTR is what might come out of the QRTV work.

The main work in U.S., except that of the vehi-
cle industry which is made within the SAE Interna-
tional (previously known as the Society of
Automobile Engineers), is made under direction of
the National Highway Traffic Safety Administration
(NHTSA) which is part of the U.S. Department of
Transportation (DoT). In Japan, the responsible
authority is the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) and much of the
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Fig. 1 – Equivalent A-weighted noise levels from an
HEV car, compared to two ICE cars in Japan at low

speeds. From [31].
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industry work is coordinated within Japan Automo-
bile Standards Internationalization Center (JASIC)
[13] and the Society of Automotive Engineers of
Japan (JSAE).

The vehicles operating at exceptionally low
noise levels are mostly called “quiet vehicles,” but
the British seem to prefer the term “near-silent vehi-
cles.” “Silent vehicles,” which is used by a few, is
not a relevant term here since “silence” means total
absence of sound. The systems that are intended to
save the world from the assumed pedestrian road
massacres have been named Audible Vehicle Alert-
ing Systems (AVAS), although some documents let
the A stand for “Approaching” instead of “Audi-
ble.” These are meant to add sound to the vehicles
when sound would, otherwise, not reach a “mini-
mum noise” level. Standards are being developed
to measure and specify such “minimum noise”
levels, i.e. the lowest noise that a vehicle is allowed
to emit under some critical operation(s).

Please note that “noise” is “unwanted sound”
and the distinction is not always clear. In this paper
sound is used when it is generally intended to be
perceived, else the term noise is used.

4. Noise emission properties of

electric versus ICE vehicles
The very low noise emission from electric

motors means that power unit noise is almost totally
absent for EVs and HEVs in electric mode, and that
only tire noise remains. There is some high-fre-
quency noise from the electric systems but it may
be difficult to hear for people with some impaired
hearing. The effect will be that at low vehicle
speeds, approximately up to 20 km/h (13 mph) for
cars and up to 50–70 km/h (31–43 mph) for heavy
vehicles, the acoustic environment will improve
substantially.

This subject was the main issue in an earlier pa-
per by the author [9]. It has been shown by many
researchers, with consistent results, that it is only
at speeds below approximately 20 km/h for cars
when there is a significant difference in noise emis-
sion from ICE vehicles and vehicles driven in elec-
tric mode. The example shown in Fig. 1 is typical of
most test results.

5. Distracted attention and traffic

safety aspects

5.1 Traffic accidents due to lack of sound
cues?

One of the more common causes of collisions in
cities is pedestrians stepping onto the roadway with-
out looking enough for oncoming vehicles. In the
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U.S., more than 11% of all traffic fatalities are with
pedestrians and in Japan, this scenario accounts for
about 30% of all fatal collisions [14]. In Europe it
is 14% [15].

It is widely claimed that electric vehicles (EV)
or hybrid vehicles (HEV) driven in electric mode
are not heard due to the power unit being exchanged
from a combustion engine to one or more electric
motors, and that this may cause collisions with
pedestrians; especially visually impaired people. It
has been proven many times and there is no doubt
that acoustical cues are important in the interactions
between road users of all kinds, and in particular
among the visually impaired pedestrians. However,
this does not mean that the lack of sound cues
automatically lead to serious traffic accidents.
There are many other things of importance and
the lack of sound cues is associated only with very
low speeds.

As yet, the lack of sound cues has never been
identified in accident statistics as a major cause of
accidents, at least as far as this author has found in
literature searches and when asking colleagues spe-
cialized in traffic accident statistics. The only ex-
ception is a study presented by NHTSA, which
concluded that [16]:

• “This study found that HEVs have a higher
incidence rate of pedestrian and bicyclist crashes
than do ICE vehicles in certain vehicle
maneuvers”;

• “In situations where cars drive slowly (slowing
down, stopping, backing up, parking maneuvers)
hybrid cars were involved twice as much
compared to conventional cars.”

When looking critically at these conclusions,
one finds that the evidence of the conclusions is
rather weak and that alternative causes for the find-
ings are possible [9, 17]. An update of the NHTSA
report when more data had been added became
available in 2011, but the conclusions are essen-
tially the same [18].
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Other studies of statistics, in the Netherlands
and Japan, have been unable to confirm this [17].
Another U.S. study of deaths and accidents of blind
people involving a Toyota Prius (this car was espe-
cially studied as it dominated the U.S. HEV park)
gave a different picture [19]:

• No deaths of legally blind pedestrians 2002–
2006 involved a Prius or any other hybrid
vehicle (out of an average of five legally blind
pedestrians per year killed in US motor vehicle
accidents);

• For all U.S. pedestrian deaths, a Prius was no
more likely to be involved in a pedestrian death
than the average passenger vehicle.

A study in the U.K. to explore the safety aspect
of quiet vehicles was undertaken for vehicle acci-
dent statistics in the period 2005–2008 and showed
that [20]:

• Relative to the number of registered vehicles, for
the combined vehicle group of passenger cars,
car-derived vans and vans < 3500 kg GVW, EV/
HEV vehicles were 38% less likely to be
involved in an accident than ICE vehicles;

• Relative to the number of registered vehicles, for
the combined vehicle group of passenger cars,
car-derived vans and vans < 3500 kg GVW, EV/
HEV vehicles were 10% less likely to be
involved in a collision with a pedestrian than ICE
vehicles;

• Although the relative number of EV/HEV
vehicles involved in accidents is smaller,
proportionately more of these vehicles hit a
pedestrian than ICE vehicles;

• The reason for the latter observation may be that
these accident rates reflect different usage
patterns of EV/HEV vs ICE vehicles;

• There were only two EV/HEV accidents (out of
497) involving a collision with a pedestrian who
was disabled in some way (CF810) so it was not
possible to make a judgment on the perceived
risk to vision-impaired pedestrians.

There is no doubt that much more research on
the traffic accident statistics is needed. It is indeed
strange that such extensive activities as started on
this subject are not based on any robust traffic acci-
dent data. As so many pedestrian accidents happen,
and we have now had quiet vehicles for quite some
time, if lack of sound were a problem, it should be
relatively easy to identify this in current accident
statistics.

The common procedure is that a problem is
addressed and solved when the problem has been
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reliably identified. In this case, the safety problem
seems to be more psychological than “real” and
yet work is extremely intensive to solve the as-
sumed problem. It seems that one has started in
the “opposite end” to what is customary. If legisla-
tors and industry had acted with equal speed and
efficiency when it comes to high noise emissions
from vehicles, it would have been wonderful.
5.2 The special fears of the blind
Organizations such as the National Federation

of the Blind (NFB) in U.S. [21] and the World Blind
Union (WBU) have put pressure on the NHTSA
and the QRTV in order to produce a solution to
the problem that they identify as the lack of sound
cues for this group of people who depend largely
on sound cues. This group is not small, the WHO
writes that it is estimated that there are 285 million
people with some vision loss worldwide, and of
them approximately 39 million are blind; 90% of
them live in developing countries [22]. Some na-
tional organizations for the blind have also reacted.
The WBU was rather critical to the guidelines for
AVAS produced in 2011; the organization thought
that the guidelines are not sufficiently strong or
far-going [23].

There is of course no doubt that the blind per-
ceive their situation as worrying when the sound
cues are becoming less audible. Yet, this does not
necessarily lead to accidents. As will be reported
below, the situations where and when the EVs and
HEVs may pose a problem due to weak sound are
relatively few and not with very serious effects as
seen in relation to the entire traffic work. This, in
combination with the general habit of blind pedes-
trians to be careful in traffic, the white stick and
possibilities in the low-speed situations for the dri-
vers to react in time, will relieve the problem sub-
stantially. This then refers to the traffic accident
problem, and not so much the psychological prob-
lem. The latter is more difficult to tackle.

As shown below, we have had numerous electric
driven vehicles for a very long time and we have had
relatively quiet ICE vehicles, some of which are al-
most equally quiet as EVs, for at least 15 years.
For example this author, who is used to listen to
sounds in traffic due to his profession, have had
many encounters with quiet ICE cars cruising or
coasting at 10–15 km/h in a variety of locations with
no sound perceivable until the car is just a few
meters away. Thus, the reaction of the blind organi-
zations should have come much earlier, and be a re-
sult of many more encounters than from electric
drive, if lack of sound were a “real” accident prob-
lem. As written above, a U.S. study of deaths in traf-
fic over 4 years for blind people found no correlation
with a Toyota Prius or any other hybrid vehicle.
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Fig. 3 – Lady crossing a street while “texting”
(Braga, Portugal). Photo by the author.
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However, at the time, it must be recognized
without doubt that the problem is at least a psycho-
logical problem for the blind, since they see their
possibilities to navigate safely as pedestrians in traf-
fic relying on sound cues becoming reduced with
the increasing number of EVs, HEVs and quiet
ICE cars. This is especially serious in a situation
as in the U.S. where the maximum noise level limits
have not been reduced since the 1980s. One should,
therefore, look for solutions to this problem for the
blind, but the solutions might not necessarily be
addition of artificial sound.

The author has searched very extensively on the
Web (in English and Swedish) for reports about
accidents where blind pedestrians have been seri-
ously injured due to quietness of the car. No such
case has been found to date (July 2012), whereas
cases when pedestrians are killed due to distraction
by using electronic devices in traffic (not involving
quiet cars) are frequent.
5.3 Distraction due to use or misuse of
sound

Especially for the blind people it must seem
strange, if not stupid, that a large proportion of the
seeing people deliberately choose to totally neglect
sound cues from vehicles and from other pedes-
trians. More and more pedestrians and joggers, in
many situations a majority of them, wear some kind
of system producing music or speech in earphones,
or they are using cell phones, which effectively ob-
scure sounds of approaching vehicles. Figure 2
shows an example. It may sometimes be impossible
even to hear warning sounds as was, e.g., an obser-
vation in the study in [24]. How many of us have
not been insulted by fellow pedestrians whom we
ask or tell something and they do not respond, as
they do not hear it, since at closer sight they appear
to wear earphones?

A study conducted by three U.S. universities in
2005 indicated that 48% of pedestrians using a cell
Fig. 2 – Lady crossing a street while listening to
something in her earphones (Sydney, Australia).

Photo by the author.
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phone stepped into a crosswalk in what the
researchers defined as “unsafe” condition, com-
pared to 25% not using cell phones [25].

Of course, these people have acceptable vision,
but often they seem to fail concentration to the traf-
fic as they talk or listen to whatever they use the
electronic equipment for. The latest trend is to walk
around and read and write text messages. It is not
necessary to watch a pedestrian crosswalk many
minutes until one will see a situation as the one in
Fig. 3. This may well be the unsafest behavior of
all.

In the Australian state of New South Wales, this
is already identified as a serious problem. In the last
12 months 26 Sydney pedestrians died after being
hit by vehicles, twice as many as the year before.
Experts say that both drivers and people crossing
roads are distracted by texting or listening to tech-
nology like iPods and mobile phones [26]. “Last
week an 18-year-old woman listening to music on
an iPod was hit this week as she crossed a road in
Marrickville, Sydney. Maybe if she wasn’t listening
to an IPod she would have heard the horn of a car,
the screech of tyres or other people warning her,”
it was reported [26].

The NewYork State “distracted walking legisla-
tion,” first proposed in 2007, would keep pedestrians
who are in crosswalks from using handheld cell
phones, Blueberries, MP3 players such as iPods,
PDAs and similar attention-grabbing devices. The
proposal restricts the law to cities with a population
of at least 1 million, meaning only Manhattan [27].
However, as far as this author could find, it has not
yet materialized into a law.

Since the number of people choosing to neglect
sound cues, as described above, may outnumber the
blind by a factor 100, or probably more, this author
wonders if not this would be a far greater accident
cause than the missing acoustical cues for the blind.
And, sadly, this is a self-chosen situation among
seeing pedestrians.
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Fig. 5 – Trolley bus in Seattle, WA, U.S., in 2008.
Photo by the author.
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6. Are quiet vehicles a new

phenomenon in our society?
In a previous paper by this author on this sub-

ject [9], a number of vehicle types are described
which have operated in traffic since many years
ago and which produce no or very low propulsion
noise (that list is supplemented here with newer
findings by the author):

• Volvo and Scania supplied city busses for the
Scandinavian market which met very stringent
noise limits already in the early 1970s. These had
encapsulated diesel engines at the very rear
(Scania) or in the middle (Volvo) resulting in
mainly tire noise being heard towards the front in
cruising or coasting conditions.

• Also modern CNG-driven busses with rear
engine used in some Swedish cities, are very
quiet when approaching and also when leaving a
bus stop; propulsion noise can hardly be heard
towards the front. In 2008, 15% of all buses in
Sweden were CNG-driven. In the Swedish city
Malmoe, 10 quiet CNG busses were in operation
already in 1993. Some drivers complained that
they could not hear the engines. See Fig. 4.

• From 1996, new cars in Europe have had to meet
the same noise level limits as today (74 dB(A)
according to ISO 362). The spread in results has
been and is dramatic; some have measured only
68 dB(A). The more fancy variants of these cars
are usually designed with quiet (ICE) engines
since this gives an impression of a luxury car and
is a selling argument. In the U.S., such luxury
cars and limousines have been common for many
decades. This goes also for the U.K., Germany
and Sweden, to name a few countries. It is
undisputable that such cars are so quiet that it
may be hard to hear other than tire/road noise
from them when they approach a listener at
Fig. 4 – CNG-driven bus in Gothenburg, Sweden,
with engine at the rear and operating in crowded
pedestrian-priority street. When starting from a bus
stop this bus is almost impossible to hear at the

front. Photo by the author.
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cruising or coasting, even at very low speeds.
They are at most marginally noisier than EVs
having the same tires and tire loads.

• Bicycles may not be so much used in most U.S.
cities but in some European cities (such as in the
Netherlands, Denmark and Sweden) they are the
dominating vehicle types for personal
transportation. What you hear from them is weak
tire noise and maybe sometimes chain noise and
a bell, but they run very close to pedestrians,
even among them, and at speeds up to 30 km/h.
Collisions pedestrian-bicyclist at 20–30 km/h may
be fatal. The recent trend is that some cities supply
electric bicycles for rent.

• Segways have been used for a number of years
(first version 2001, 2nd generation 2006) as a
private electric vehicle capable of running at
20 km/h, used widely by police, lately also
offered for touristic excursions in cities.

• Trackless trolley bus networks have existed or
exist in e.g. Vancouver, San Francisco,
Philadelphia, Zurich, Arnhem, Geneva, and three
cities in Poland. In some cases such vehicle types
have been used for several decades. They are
essentially as quiet as a regular EV. See Figs. 5
and 6. Note that tire noise from heavy trucks and
buses is sometimes no worse than from
automobiles, depending on tire equipment fitted
[28].

• On the 16th Street Mall in Denver, CO, the main
shopping and entertainment street, partly only
open for pedestrians and busses, hybrid busses
which are very quiet have been operating for
approximately a decade. No accidents due to the
quietness had been reported, according to the
Denver transit company in 2010, but the busses
have bells that may be activated by the driver
when needed, and often is so when starting from
a stop.
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Fig. 6 – Trolley bus pulling out soundless from a
bus stop in Sopot, Poland in 2010, a system in
operation for many years. Photo by the author.
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In addition to those conditions, having existed
for many years, it should be mentioned that modern
hybrid-electric busses are increasingly used today in
cities such as Gothenburg, San Francisco, New
York City, Washington (DC), Toronto, Seattle,
Boston, London, and Shanghai. For example, the
Volvo hybrid bus has been a great success already
and is sold worldwide.

Increasingly popular, particularly in densely
populated urban areas, electric two-wheel vehicles
is a category that includes Segways, electric
bicycles, electric kick scooters, electric motor-
cycles, and electric scooters. Walmart sells a range
of electric scooters that can run at up to 25 km/h.

None of these vehicle types, busses and electric
two-wheelers, which run in quiet mode especially
close to pedestrians, have been considered in the
work so far by QRTV, although they are not formally
excluded, as all attention has been focused on cars.

It is concluded that pedestrians and bicyclists
have been exposed to numerous quiet vehicles
(where no or very little propulsion noise can be
heard) for many years; some very quiet vehicle
types have been around even for decades.

Therefore, the potential problem of missing
sound cues is not new and occurring only recently
with the modern EVs and HEVs. It has existed for
a long time and yet significant accident types
caused by the quietness of vehicles have not been
reported, as far as this author has found. Also, blind
people have of course been exposed to this situation
for a long time.

7. What driving conditions might be

critical?
There is a wide consensus in the QRTV group,

also supported by data in [9], that EVs and HEVs in
general are significantly quieter than ICE (Light)
vehicles only at the following driving conditions:

• At speeds below approx. 20 km/h while ICE
vehicles would be using the lowest gear. This
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hardly ever includes decelerating and stopping at
a traffic light, since first gear would not normally
be engaged, but it does include the first few
seconds of starting from standstill. Whenever 2nd

or higher gear is used, tire and overall noise is
approx. the same for EVs/HEVs as it is for ICE
vehicles.

• When reversing, for example backing out from a
parking lot.
It follows that if artificial sound is added with the
aim to make EVs and HEVs equally recognizable
in traffic as regular ICE vehicles, this sound shall
be in operation only when driving 0–20 km/h and
when reversing (“back-up”).

It seems that the many proponents of adding ex-
tra sound to EVs and HEVs have not yet understood
that the assumed safety problem would be poten-
tially greater for trackless trolley busses and other
heavy vehicles than for light vehicles, as the “loss”
of sound in electric drive versus combustion is
much bigger for the heavier vehicles, thus AVAS
for these have not yet been proposed. If they will
ever be proposed, the conditions would include
cruising and coasting at speeds lower than 30–
50 km/h and accelerations up to probably around
60 km/h, and this would normally mean a dramati-
cally larger effect than for light vehicles, but it
depends on how much of the “lost” sound that will
be compensated for.

Note that at speeds lower than 20 km/h, stop-
ping distance (reaction and braking times) is shorter
than 6 m.

It follows that an accident involving a car-to-
pedestrian collision would potentially happen more
frequently for EV/HEVs without extra sound than
for ICE vehicles only when the EV/HEV is starting
or turning from standstill up to about 20 km/h. As
stopping distance is less than 6 m in such cases, it
means that the driver must be drunk, very distracted
or extremely slow in detecting a (blind) pedestrian
who is suddenly stepping out into the driving lane,
normally displaying his white cane. One situation
where the problem may be bigger is if the pedestrian
stands hidden behind a large object as seen from the
driver’s position.

For such an accident to be more likely for EV/
HEV without extra sound than for ICE vehicles,
an additional condition is that the background noise
must be low enough not to mask the ICE vehicle’s
propulsion noise at speeds lower than some
20 km/h. This requires background noise expressed
as LAeq to be lower than approx. 60 dB (which fol-
lows from the normal noise levels emitted at such
speeds). On a sidewalk in a city, this is rarely the
case; one would rather have to be in a suburb or a
semi-rural village [29].
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Given the conditions mentioned in the previous
two paragraphs, it should be obvious that in order
for an accident to happen more frequently or more
likely for EV/HEVs without extra sound than for
similar ICE vehicles, quite rare conditions must
coincide:

• blind or seriously distracted person standing on
the roadside in a relatively quiet suburb or
village;

• not hearing an electric-driven vehicle starting or
turning from standstill;

• suddenly stepping out on the street or road;

• while at the same time the driver will not notice
him within the first second(s) like a normal
driver would, even though he is at or close to
standstill and even though a blind person should
show his white cane.

A potentially dangerous situation might be at an
intersection where a pedestrian suddenly decides to
step out in the street in exactly the same second as
an EV/HEV driver starts to drive from standstill.
However, this might equally well happen also in
case of an ICE vehicle.

This author believes that occasions outlined
above happen, but only extremely rarely, which
may explain why this has not yet been identified
as a significant type of accident for EV/HEVs in
particular.

8. How common or serious are

accidents at such low speeds?
Despite the quite unlikely case of a car-pedestrian

collision at speeds below 20 km/h there will be cases
when it happens. How serious would such collisions
be? In an international literature review about fatality
risk as a function of impact speed, it appeared that be-
low 20 km/h the risk of a fatality is close to 0% [30].

When looking at risks of severe injury, at an im-
pact speed of 20 km/h, the risk is< 5%. If risks for a
light injury as well as a severe injury are added, the
risk is < 25% [31].

Consequently, making EV and HEV vehicles
equally noisy as ICE vehicles, which would require
AVAS only at speeds below about 20 km/h, would
have no measurable effect on fatalities and a very
limited effect on severe injuries, when a collision
happens. Furthermore, several very unfortunate
things must coincide for such a collision to happen,
including illegal driving actions.

9. Perception of noise from EVs and

HEVs versus ice vehicles
There have been numerous studies of how peo-

ple perceive the noise from EV and HEV versus
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ICE vehicles. Generally, such studies have been
made using a jury of observers who are asked to re-
act when they can hear an approaching vehicle,
while the distance to this vehicle is measured. Some
studies have been made in laboratories; some have
been made outdoors.

There is no point here in mentioning all the
studies, since they give rather consistent results;
only two of the better will be mentioned. In a
German outdoor study using a jury of 12 visually
impaired persons, at an approach speed of 10 km/h a
Nissan Leaf was detected at distances of 4–7 m
while a Lexus IS 250 was detected at 8–20 m (me-
dian values). At a speed of 20 km/h, Nissan Leaf
was detected at approximately 20 m, while the
Lexus was detected at 16–33 m [32]. Thus at
20 km/h there was no distinct difference between
the EV and the ICE car, whereas at 10 km/h there
was a significant difference. But remember that at
10 km/h (2.8 m/s), stopping distance (reaction time
and braking) should be close to the closest detection
distance for the EV, and a pedestrian should nor-
mally be able to step away from the approaching
car before a collision occurs during the 1.5–2.5 s
between detection and collision. Rather similar
procedures were used in a Japanese study, except
that they used more EVs and HEVs as test objects
(including AVAS systems), and results were
rather similar too [33].

Others have checked whether the use of AVAS
will aid in early detection of vehicles running in
electric mode. The answer is “yes,” provided back-
ground noise is rather low and speeds are below
20 km/h [33, 34].

However, it has also been admitted that percep-
tion of quiet vehicles was poor already before the
EVs and HEVs became common [35]. Thus, it is in-
deed a problem we have been facing for a long time
and without concerns for safety until Americans
started to react against the quietness of Japanese
HEVs.

Consequently, AVAS will have a positive effect
on the detection. But is it really needed and what are
the consequences?
10. What is the problem with adding

artificial sound?
So, what is the problem with adding some extra

sound in forward driving at speeds below 20 km/h and
when reversing? The answer is, in summary, that it
neutralizes a substantial part of the noise reduction
or annoyance reduction that may follow from the in-
creasing use of EVs and HEVs.

To begin with reversing: this would hardly be a
significant environmental nuisance if the sound is
not of an intrusive kind (such as beeps, see below),
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since reversing is only a very short driving opera-
tion. However, the problem is that the driver may
be tempted to rely on such sound and refrain from
the discomfort of looking backwards carefully, and
vision- and hearing-impaired people as well as
young children may then be hit. Some kind of radar
would be better.

Regarding the addition of artificial sound to
light EVs and HEVs, the present decisions and pro-
posals in the work of Japan, ECE and the EU sug-
gest that one shall find sounds that will increase
the overall level of the vehicle just a little, and not
up to the level of the ICE vehicle. But it depends
on how it is made. The interesting metric is not
the A-weighted sound in dB. It is the loudness
that is of interest. etc. Further, it appears from the
psychoacoustic studies that the extra sounds need
not be particularly disturbing, and that they might
be able to shut off. With this in mind the extra
sounds do not necessarily neutralize the positive
effect of much lower propulsion noise for EV/HEVs.
If done in a proper way, the acoustic effect on the
environment may be limited.

However, the safety effect may not be as
expected. Firstly, it is argued above that car-
pedestrian collisions at such low speeds must be
very rare and will have relatively small conse-
quences. Secondly, the existence of warning sounds
will make some drivers feel more confident that they
will not hit a pedestrian or bicyclist, and the attention
to this potential danger might be lower than if they
would be aware of the danger. Even if only relatively
few drivers will react in this way it might be enough
to offset the positive effect of the warning sound. An
additional problem is that loudspeaker systems are
rather sensitive to the harsh environments in the
front of vehicles driving in snow and slush, sand
and gravel and dirt water thrown up, while being ex-
posed to temperatures in the range of perhaps � 30
to + 50�C over a year, which means that the risk of
malfunctioning of the warning sounds is significant.

If heavy vehicles (trucks and busses) are ex-
changed from ICE types to EV/HEVs, there will
be a substantial improvement in the acoustic envi-
ronment since at low speeds tire noise (remaining
for EV/HEVs) is much lower than propulsion noise
[36]. For example, a potential noise reduction of
1 to 8 dB has been measured when comparing an
electric to a medium-sized European ICE truck
[26]. If compared to the noisier North American
trucks, the potential noise reduction is even more
dramatic. This would significantly reduce the back-
ground noise level in urban areas, and also the
maximum levels, and consequently reduce the
masking effects (see below).

The conclusions above for light vehicles would,
therefore, not hold for heavy EV/HEVs. If these are
equipped with extra sounds, they will most
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probably compensate for a big part of the much
lower propulsion noise of these vehicles at low
speeds, and thus mean a substantial extra load to
the acoustic environment, compared to if extra
sound is not generated.

Exchanging ICE types of heavy vehicles with
EV/HEV types (without extra sound) in urban set-
tings with average speeds at 50 km/h or lower, will
substantially improve the overall noise exposure in
the area. It will mean a global breakthrough in noise
control, especially in countries having noisy trucks
and busses today. This would be much needed in
view of the recent WHO report about serious health
effects of noise [37]. A couple of decibels of re-
duced noise exposure may lead to more saved
healthy “life-years” than the few injuries from acci-
dents which may perhaps occur due to the loss of
sound cues at low speeds for the EV/HEVs. Adding
AVAS sound may then cost more lives than it
saves. These are just speculations, but it is important
to explore these things before extra sound is added
to the heavier EV/HEVs, although it may be there
where it is most needed. The WHO report may as-
sist in such investigations.

11. Importance of masking noise
Since even the low (tire) noise of EV/HEVs at

speeds in the range of 5–20 km/h is well above
the hearing threshold at low ambient levels, the
problem of perception is that background noise is
masking the tire noise. If background noise can be
reduced by (say) 6 dB, the perception of 6 dB lower
(tire) noise levels from EV/HEVs will be possible.
Six dB corresponds to a doubling of distance for a
point source, such as an approaching car, to give
the same level as without the 6 dB reduction. That
would also improve the health situation and reduce
general noise annoyance in all areas of this type.

Therefore, it is strange that the focus of the
worldwide work on this subject is only to add noise
to the lower levels instead of reducing the higher
levels of noise. This author thinks that it would be
much better to reduce the higher noise levels, in or-
der to reduce the masking effect, than to add extra
noise to the low levels.

One way of achieving this is to encourage the
introduction at a fairly large scale of heavy EV/
HEVs in the urban areas, i.e. to use EV/HEV busses
and distribution trucks which are run in electric
mode preferably when they are close to pedestrians,
bus stops and residential areas.

Another way is to reduce the maximum noise
levels allowed at type approval for the vehicles that
contribute the most to the general background
noise; this would often but not always be caused
by the heavy trucks and busses. The European Par-
liament is currently reviewing and modifying a
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proposal from the European Commission which
will require reduced vehicle noise limits in a few
years [38]. In the U.S. such maximum limit changes
for heavy vehicles could be especially effective, as
the U.S. heavy vehicle standards are significantly
weaker than corresponding ones in Europe and East
Asia (it is not so easy to compare as measurement
methods differ, but it is in the order of several dB
for the heavy trucks and busses), and they have
not been changed since the 1980s. This author
thinks that the assumed problem of the quietness
of light EVs and HEVs would be solved in the
U.S. simply if the same new stringent noise levels
for light and heavy vehicles are applied in the U.S.
as those that are planned for Europe within a few
years. It would also save a lot of lives by improved
health due to lower community noise exposure.
Not the least would it mean a general improvement
of the auditory perception for the blind when mask-
ing sounds will be reduced substantially.
12. Present status of quiet vehicles

rulemaking (JULY 2012)
Work has been and is going on in psychoacous-

tics at several places in the world to design suitable
sounds. As examples of advanced work the following
references are given [39, 40]. The subject quickly be-
came a favorite subject in acoustical departments at
many universities.

With the passage in the U.S. of the 2010 Pedes-
trian Safety Enhancement Act [3], and the endorse-
ment of the President in January 2011, the U.S.
vehicle safety authority is required to issue a formal
regulation on this topic no later than January 2014.
Before that they should collect comments and ex-
plore the consequences in an Environmental Impact
Assessment, which is probably what goes on at this
moment. The Act requires EVs and HEVs to use
AVAS, without the possibility to switch them off,
but no later than January 2015 the Secretary shall
complete a study and report to Congress as to
whether there exists a safety need to apply the motor
vehicle safety standard also to conventional (ICE)
motor vehicles.

The MLIT in Japan, following consultation
with the industry and representatives of the blind,
in 2010 issued guidelines for audible pedestrian
warning systems, already in-force early in 2011
[41]. These guidelines are presented in Table 1.
Note that in Japan AVAS stands for “Approaching
Vehicle Audible Systems” rather than the term used
in the proposed GTR which is “Audible Vehicle
Alerting System.” In principle, the terms refer to
the same thing.

As reported above, the informal working group
QRTV operated under the GRB and had nine
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meetings in 2010–2011. A few details of its very
comprehensive work are worth mentioning.

At the third meeting of QRTV, held in Japan,
some interesting observations were made. A
Japanese report summarizing the meeting stated
[42]:

“There were pros and cons for generating the
sound at stable state or idle state, and we concluded
to generate the sound only when the vehicle starts
running as urgent short-term measure. The commit-
tee reached this conclusion because the majority of
visually-impaired said that they noticed highest dan-
ger when the vehicle started moving.. . .The guide-
line only requires that the sound should be a
continuous sound reminding of an approaching
vehicle. . .. If certain technological evolutions are
available, other solutions than sound based solu-
tions would be assessed and probably adopted.
The use of sound by the Guideline is short term
strategy (1–2 years ahead)” [42].

At the GRB, the subject has now advanced to a
level when a proposal for a Global Technical Regu-
lation (GTR) is available, as developed by the
QRTV [6] and to be discussed at the September
2012 meeting of GRB. This proposal is partly based
on the previous Japanese guidelines that had already
been submitted to GRB [41], but is substantially
less specific in its performance specifications, yet
contains quite exhaustive explanations and
discussions.

To summarize the guidelines [6], the main
issues are listed in Table 2. It is recommended that
the UN GTR be written to apply, in principle, to
all quiet vehicles regardless of their motive power.
However, due to limited performance information
for other vehicles than EV/HEV it is recommended
that initial regulatory specifications be limited to
EVs and HEVs, operating in their electric mode. It
is stated that the QRTV spent considerable effort
to align its recommendations with the anticipated
rule related to the U.S. Pedestrian Safety Enhance-
ment Act.

The QRTV did not believe that a specific alert-
ing signal sound pressure level can be recom-
mended, absent a clear specification for sound
frequency and content. Since audibility depends to
a great extent on the background noise in a specific
situation, and this may vary from (say) 30 to 80 dB
in an urban setting, the author thinks that it will be
up to the vehicle manufacturer to decide on at which
background noise levels the AVAS should be audi-
ble. Other uncertainties in the specifications is the
speed range for which the AVAS should operate
(“crossover” speeds up to 33 km/h are mentioned
but it is not mentioned how this speed shall be de-
termined). Also, whether or not a pause switch shall
be allowed is suggested to be left to decide by the
country applying the regulation.
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Table 1 – The Japanese guidelines (not a complete list; major items are selected by the author).

The AVAS shall automatically generate a sound in the minimum range of vehicle speed from start up to
approximately 20 km/h and during reversing (not necessary when operating an ICE engine)

The AVAS may have a switch to stop its operation temporarily (“pause switch”)
The AVAS sound level may be attenuated during periods of vehicle operation
The sound to be generated by the AVAS should be easily indicative of vehicle behavior, for example,

through the automatic variation of sound level or characteristics in synchronization with vehicle speed
The sound level to be generated by the AVAS should not exceed the approximate sound level of a similar

vehicle of the same category equipped with an internal combustion engine and operating under the same
conditions

The development of the AVAS shall give consideration to the overall community noise impact
The sound shall be continuous
The following and similar types of sounds are not acceptable:

(i) Siren, chime, bell and emergency vehicle sounds
(ii) Alarm sounds e.g. fire, theft, smoke alarms
(iii) Intermittent sound

The following and similar types of sounds should be avoided:
(iv) Melodious sounds, animal and insect sounds
(v) Sounds that confuse the identification of a vehicle and/or its operation (e.g. acceleration,

deceleration etc.)
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How the GTR proposal could be turned into
meaningful uniform specifications and harmonized
performance with such non-specific issues is
questionable.

Note that neither the Japanese nor the GTR
guidelines provide for a system which adjusts its
sound level to the background noise. With due con-
sideration to the environmental impact, it means
that the AVAS will be effective only in “low-noise”
situations. These are generally typical of low risk
areas, where traffic is low. However, this is similar
to the situation today for propulsion noise where
ICE vehicles operate. But it means that AVAS is a
solution that may be effective only in a very limited
number of urban situations and not really where
most pedestrian accidents occur.

In the proposal to the European Parliament from
the Commission in 2011, it is stated that taking into
account the discussions and the information pro-
vided in the UN ECE it is proposed to amend the
current noise legislation with a new Annex harmo-
nizing the performance of “Approaching Vehicle
Audible Systems” (here we have yet another inter-
pretation of the AVAS acronym) if they are fitted
to a vehicle. The fitting of such systems, however,
shall be voluntary and remain an option under the
discretion of the vehicle manufacturers [38]. The
current intention is just to harmonize the AVAS.

The specification appears in an Annex IX
named “Annex IX: Measures ensuring the audibil-
ity of hybrid and electric vehicles” [38], and it
seems to be essentially a copy of the Japanese
proposal; see Table 1. It will not harmonize with
the proposed GTR.
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13. Some AVAS in use
Most EV/HEV vehicles available on the market

already have AVAS mounted; in some cases these
are retrofit systems. Here are but a few notes about
this.

For the Toyota Prius, the AVAS is an optional
speaker setup in the front of the car that makes a
“futuristic” humming sound equivalent to that of a
standard petrol-driven vehicle. The cost is reported
to be approx USD 170, excluding installation. The
speaker is activated when the car starts up but can
be turned off at the touch of a button if the driver
so desires [43]. A synthesized electric motor sound
is emitted at speeds up to 25 km/h and rises and falls
in pitch based on the vehicle’s speed. The system
would not be acceptable if the GTR proposal is
turned into a regulation since it can be turned-off.

In the Nissan Leaf, the sound system includes a
speaker under the hood and a synthesizer in the
dash. The driver will be able to turn it off, but it
comes on by default at start up. At speeds above
30 km/h, the system turns off. The sound is a sine
wave sweeping from 2.5 kHz to 600 Hz. At start-
up, the sound comes on at its loudest to warn the vi-
sually impaired and other pedestrians that a car is
about to enter their vicinity. When the Leaf is re-
versing, the system produces an intermittent “beep-
ing” sound, similar to the back-up warning systems
on trucks [44]. The U.K. has temporarily banned
Nissan LEAF vehicles from being sold [45] due to
its backup warning sound since the warning violates
British noise laws, which prohibits loud noises be-
tween the hours of 23:00 and 06:00. Nissan has then
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Table 2 – The most essential recommendations from QRTV to be part of a Global Technical Regulation
(GTR) (not a complete list; major items are selected by the author).

The GTR shall currently be applicable to all EVs and HEVs in electric mode, but at some later stage also
to quiet vehicles with other motion systems than electric

GTR audibility requirements shall address at least the following “at risk” issues:
(a) Vehicles approaching at right angles to the direction of pedestrians intended movement
(b) Vehicles initiating movement from a driveway or in a parking lot
(c) Vehicle travelling at low speed in quiet areas

A specific alerting signal sound pressure level is not recommended
A specific crossover speed, at which the system shall be switched on and off is not specified
The alerting system should be automatically activated when the vehicle slows to or below the crossover

speed
The alerting system will automatically deactivate at vehicle speeds in excess of the crossover speed
It is recommended that the sound generated by the alert device monotonically increase or decrease in

frequency as a function of vehicle speed. Further, it is recommended that during acceleration or deceleration
an increase or decrease of at least 8% be demonstrated between 10 and 20 km/h

It is recommended that the alerting system is operated during temporary stops of the vehicle
It is further recommended that the sound level be automatically attenuated during these periods to a level

that is adequate to be heard by a pedestrian who is at the curb, immediately adjacent to the vehicle
It is recommended that the acoustic performance requirements give careful attention to their potential

adverse environmental impact, particularly with respect to loudness and frequency content
The development of the AVAS shall give consideration to the overall community noise impact
The following operating frequency specifications should be considered:

(a) Frequency range of audible signal: between 50 Hz and 5 kHz
(b) The frequency content should include at least two 1/3 octave bands within that range
(c) In case the AVAS produces only two frequencies, these should differ by ≥ 15%
(d) An alerting signal’s mid-frequencies (0.5–2 kHz), higher frequencies (2–5 kHz) support audibility

and directional cues. Low frequencies (< 500 Hz) support earlier detection but in an urban
environment are at risk of being masked.

The following sounds should be prohibited:
(a) Siren, horn, chime, bell and emergency vehicle sounds
(b) Alarm sounds e.g. fire, theft, smoke alarms
(c) Intermittent sound
(d) Melodious sounds, animal and insect sounds
(e) Sounds that confuse the identification of a vehicle and/or its operation (e.g. acceleration,

deceleration etc.)
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the intention of removing the warning sound entirely;
states the company, “The audible system on the
LEAF did not allow for [a timing dependent fix], so
the beeping sound is being removed entirely before
the cars can be driven on roads in Britain” [45].

The Chevrolet Volt EV has an AVAS that GM
calls “pedestrian friendly alert” or “courtesy signal,”
which is manually activated by pushing a button on
the blinker control stick. It is reported to sound like
a soft horn [46]. The system would not be acceptable
if the GTR proposal is turned into a regulation since it
is normally used only when it is judged by the driver
to be needed in order to alert a pedestrian or bicyclist.

14. Non-acoustical solutions to the

problem
The author thinks that the acoustic solution in

the form of a soft horn applied by GM Volt could
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be a reasonable compromise, to be applied only
when the driver thinks that there is a danger ahead
(but it must not be abused by telling pedestrians
“keep out of the road, here I come”). Apart from
this, non-acoustical solutions are preferred.

The QRTV group did not put much attention to
alternative solutions. However, at least the Japanese
are open to non-acoustical solutions [47].

In the author’s previous paper, several non-
acoustical systems for alerting pedestrians or drivers
about a potential risk of collision are described [9].
This is not repeated here; nevertheless, a few poten-
tial solutions will be mentioned.

Professor Jim Kutsch, President of The Seeing
Eye, Inc. (http://www.seeingeye.org/), blind himself
(as his family) and an expert on seeing-eye dogs,
has expressed in an interview that “We’ve added
hybrid cars to our training program. You can’t hear
them when they are at a full stop. We now teach
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Fig. 8 – Illustration of Volvo’s pedestrian detection
system with AEB [51].

Fig. 7 – Fatality risk in pedestrian-to-vehicle
collisions as a function of impact speed, as

determined in three different studies. Diagram from
[30].
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dogs that a car is a car, whether it’s making a noise
or not” [48].

One may also consider making the white cane
sticks more hi-tech with special warning indica-
tions, such as a blinking lamp when the cane is
pointed straight out or when activated by the user.

An alternative way of improving pedestrian
safety is to equip quiet vehicles with a chip
(corresponding to RFID chips) which sends out a
radio signal within a very limited range, which can
be identified by a pedestrian if he/she has a receiv-
ing unit for such signals. It should be possible in
such systems to distinguish between approaching
and non-approaching vehicles, as well as displaying
some kind of speed indication. This is in practice
possible already today if the political will exists.
This may be made useful also for hearing-impaired
people as such signals may be sensed also as vibra-
tions. Not the least, this may be effective even for
pedestrians who have chosen to neglect ambient
sound by using portable audio systems.

Several modern cars are already equipped with
Autonomous Emergency Braking (AEB) systems,
often in combination with pedestrian detection sys-
tems. EuroNCAP describes AEB Pedestrian sys-
tems which can detect pedestrians and other
vulnerable road users like cyclists [49]. They invari-
ably employ a camera combined with a radar—
something called sensor fusion. New technologies
are appearing on the market that use infrared which
can also operate in very low light conditions.
EuroNCAP lists two car manufacturers who have
such systems fitted: Lexus and Volvo, where Volvo
has it as standard equipment on most of its new
models [49].

The latest BMW 3-Series has been commended
for its pedestrian protection measures following a
crash test in Europe, while Volvo has developed
an airbag designed to save pedestrians [50].

Volvo’s newest pedestrian detection system
with AEB is presented in [51]; see illustration in
Fig. 8. It reads “In an emergency situation the driver
first receives an audible warning combined with a
flashing light in the windscreen’s head-up display.
If the driver does not react to the warning and a
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collision is imminent, full braking power is auto-
matically applied” [51].

In backing operations, a possibility is to equip
vehicles with a simple radar device or an “Ultra-
sonic Auto Reverse Safety Device” that can detect
moving objects behind the vehicle. Many vehicles
are already equipped with “parking radars” to facil-
itate parking operations, and there are already rela-
tively inexpensive products on the market that
offer protection against backup on small children
and other pedestrians.

15. Transfer of responsibility from

driver to pedestrian
The traditional view is that it is the driver who

has the main responsibility to avoid a collision with
a pedestrian, probably also with a bicyclist. This is
natural since the driver has a reasonable protection
against injuries in his vehicle while the former are
totally unprotected.

A driver being aware of that his vehicle emits
dedicated sound that has the expressed intention to
inform pedestrians that the vehicle is coming may
be tempted to think that this moves some of the re-
sponsibility from him over to the pedestrian. This
may create a situation which is even worse than
with no warning signal, where it is obvious that
the driver has the full responsibility. Especially, a
vehicle backing out of a parking lot, where it is in-
convenient and uncomfortable to look behind, may
be an example of this.

A system where the pedestrian is informed
about the presence of an EV/HEV by other means,
without giving the driver any reason to rely on it,
would be better. For example, this author would
suggest that each EV/HEV is equipped with an
RFID chip that can be recognized in a GPS system
and that such a system is available to pedestrians,
in particular optimized for blind people. If they
wear such a system, there could be a warning issued
63ww.i-ince.org



64
(a sound or vibration noticed only by the person
who wears the device) when such a vehicle comes
closer than x meter. The speed and direction may
be calculated each second from the change over
time in GPS position. It may mean some cost to
the pedestrian; however, when such devices are pro-
duced in large numbers the cost will become rea-
sonable. The system may be integrated into a cell
phone, and it may be enough to buy an “app” for
it. Cell phones that have an integrated or add-on
GPS are already on the market; see for example
www.maps-gps-info.com. Such systems will need
development for this application; in terms of geo-
graphical coverage, precision (1 m would be de-
sired) and speed. But development is fast and if
the need is recognized, satisfactory systems should
be available soon. For the blind, a system with spo-
ken instructions or sound-coded signals should be
developed.

With such a system, no responsibility should be
transferred from the driver to the pedestrian, since
the driver would never know which persons who
have such systems.

16. CONCLUSIONS
The occurrence of electric driven vehicles on

the market promises a unique breakthrough in re-
duction of urban community noise. The very low
noise emission from electric motors means that
power unit noise is almost totally absent for such
vehicles and that only tire noise remains. The effect
will be that at low vehicle speeds (approximately up
to 20 km/h for cars and up to 50–70 km/h for heavy
vehicles) the acoustic environment will improve
substantially.

However, the supposed problem of quietness of
vehicles operating in electric mode has resulted in
concerted actions by a number of organizations at
a pace which is unique within the subject of traffic
noise, the justification for which is questionable.
Firstly, the actions have not been based on robust
evidence of serious traffic accidents; secondly, the
problem (if any) seems to be potentially greater for
other types of vehicles than for the cars which have
been in focus so far and, thirdly, correspondingly
quiet vehicles have been used for decades already
without noticing a specific accident problem due
to the quietness. The current concern seems to have
been triggered by the occurrence of Japanese hybrid
cars on the market and the relative success they
enjoyed.

It is suggested in this article that the quietness
of cars driven in electric mode may not be a major
safety problem, as far as one can see at this moment,
possibly with the exception of back-up operation.
There is simply no robust and consistent traffic acci-
dent data that say that quietness of vehicles is a
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significant cause of accidents. On the one hand,
we have the NHTSA report that suggests that more
HEV than ICE vehicles are involved in pedestrian
accidents; on the other hand, several other studies
have failed to show such relations. It may be that
the NHTSA report indicates a unique U.S. situation,
or that there are biases in the data that may explain
the relations in other ways than due to quietness.
This matter needs more research.

Nevertheless, for the blind community the qui-
etness of vehicles driven in electric mode must be
recognized as a psychological problem, making
the blind feel unsafe and experiencing more serious
restrictions than earlier when the sound cues have
been reduced. However, it must also be noted that
this situation has existed for a long time due to sev-
eral types of quiet vehicles operating in our traffic,
and did not occur only due to HEVs becoming com-
mon on the market.

It is suggested in the article that reducing max-
imum noise level limits is a much better way for
promoting health and safety than adding extra
sound to the quietest vehicles. The problem is not
that vehicles are getting too quiet; the problem is
that background noise masks the noise of the quiet
vehicles. Especially heavy vehicles, as well as
motorcycles with illegal exhaust systems, give very
high contributions to the masking by background
noise.

The addition of AVAS to EVs and HEVs, or
even to quiet ICE cars, may be directly counter-pro-
ductive, as it is likely to provide only a marginal
safety improvement (if any at all), which may easily
be balanced-out by an increased feeling of safety for
both pedestrians and drivers, transformation from
responsible driving to a belief in AVAS, as well as
the impaired health issues due to missing an oppor-
tunity to efficiently reduce noise exposure.

The perceived unsafety of the blind due to vehi-
cle quietness should be addressed primarily by re-
ducing the masking of sound cues by noisy
vehicles, which would have other substantial bene-
fits, and by other measures than the acoustical.
Training of seeing-eye dogs to care about vehicles
in the same way irrespective of sound level may
be one; another one may be the collision-preventing
systems rapidly being introduced on the market.
One may also consider making the white cane sticks
more hi-tech with special warning indications. For
reversing quiet vehicles, rearview cameras and/or
radars would be preferred. Also, informing and ed-
ucating both drivers and pedestrians about the
change in traffic acoustics due to the gradual intro-
duction of EVs and HEVs would be useful.

When it comes to sound cues in traffic, the most
effective measures for accident prevention would
probably be to reduce distraction of pedestrians
and bicyclists by limiting the use of portable audio
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systems and cell phone talking as well as texting in
traffic environments.

The current attempt to develop a Global Techni-
cal Regulation for AVAS seems difficult to imple-
ment in a practical and uniform way globally, at
least in the way it was specified recently. The Japa-
nese proposal seems to be easier to develop into a
regulation, although also this is unnecessary accord-
ing to this author.

The author suggests discontinuing the work
with AVAS, limiting rather than requiring the use
of such systems, and instead focusing on limitation
of the worst masking noise emissions in urban
areas. It may not be as exciting and fashionable to
work with noise reduction as with sound produc-
tion, but it would have more benefits to the safety
and health of society.
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European News ...................................................................................... Bernard Berry, European Editor

Essex Study Links Lower
Reverberation To Better
Classroom Instruction and
Learning
Acoustic Bulletin Quarterly, a publication

of Saint-Gobain Ecophon AB, is shining

the light of scientific achievement on noise

control engineers with its coverage of a

UK study that demonstrates the benefits of

lower reverberation on instruction and

learning in school classrooms.

The publication’s latest edition

prominently features the May 2012 release

of the final report of the Essex Study,

designed to point the way to standards of

excellence as complements to established

minimum acoustical design standards for

schools. The study included six months of

acoustic measurement plus commentary by

school personnel regarding ten

combinations of teachers and classrooms

at the Sweyne Park secondary school in

Rayleigh, Essex, east of London. The

pupils involved were both hearing-

impaired and unimpaired.

Classroom noise level measurements

showed a much larger than expected

reduction in approximated background

noise as reverberation times decreased.

This corresponded to a much improved

signal-to-noise ratio with less vocal effort

by teachers, consistent with interview

findings suggesting that pupil behavior and
comprehension increased as reverberation

times decreased.
Acknowledging a century of awareness

that noise in the classroom undermines

learning and numerous studies of the

detrimental effect over the last 50 years,

the Essex Study claims to be “the most

extensive systematic study to examine

the impact of reducing reverberation in a

working school environment.”
“Despite the introduction of various

guidelines over the years aimed at

ensuring good speaking and listening

conditions in schools, many schools

continue to be built which are

acoustically ‘unfit for purpose’ with high

noise levels and reverberant conditions

creating difficulties for both pupils and

teachers,” the study said.
The study was jointly funded by Essex

County Council, the Federation of

Property Services , and the National Deaf

Children’s Society. The final report was

presented in Corby, UK.
Environmental Groups Want
Lower Vehicle Noise Standards
Three environmental groups are urging

the European Parliament and member
www.inceusa.org • www.noisenewsinternati
states to support more stringent noise

emission standards for all road vehicles.

The groups – Transport & Environment,

the European Environmental Bureau, and

the Health and Environment Alliance –

have been pressing their point with the

help of a video news release featuring

claims that traffic noise is associated with

50,000 deaths and about 250,000 cases of

heart disease per year.

The groups note that the European

Commission put forward a proposal to

update vehicle noise limits that would

require cars and vans to be quieter by four

decibels and lorries by three decibels

within five years of the proposed law’s

enactment.

The environment committee of the

European Parliament was expected to vote

on the new rules in July. The three

environmental groups say they want

restrictions to be even tighter than

those proposed – an extra two-decibel

reduction for cars, vans, lorries and buses

by 2020.

The groups acknowledge that

counterarguments by vehicle

manufacturers who favor less stringent

standards for certain kinds of vehicles

may be lessening Parliament’s interest in

enacting the most stringent standards.
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Pan-American News.............................................................. Paul Donovan, Pan-American Editor

Harvey Hubbard
Dead at Age 90
KENNETH McKECHNIE ELDRED

1929 – 2012
Engineer, research scientist and author

Harvey Hubbard died peacefully at age 90

after long devotion to his faith, his family

and to making life quieter in the proximity

of large aircraft, sonic booms and wind

turbines.

The Daily Press of Hampton Roads,

Virginia, (www.dailypress.com) and The

Virginia Pilot (www.pilotonline.com)

carried reports of his passing on May 14,

2012 in Newport News, Virginia, where

Hubbard lived as a retired aero-acoustician

and noise control engineer of the National

Aeronautics and Space Administration. He

was buried May 19.

Sadie Miller Hubbard, his wife of 62 years,

preceded him in death. Hubbard is survived

by four married children and a sister.

As a longtime member, elder, and trustee

of Hilton Presbyterian Church.

A Swanton, Vt., native educated in one-

room schools and at the University of

Vermont, Hubbard was a World War II

veteran of the U.S. Army Air Corps and a

retired lieutenant colonel of the U.S. Air

Force Reserves.
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He wrote more than 130 NASA

documents, and journal articles and

reference textbook chapters. Hubbard

edited two volumes of Aero-acoustics of

Flight Vehicles, Theory and Practice, for

which the American Institute of

Aeronautics and Astronautics honored

him. He served on the editorial boards of

the Journal of Noise Control Engineering

and the Journal of Sound and Vibration.

NASA bestowed multiple honors on him

for his many contributions to science,

among them the Hubbard Criterion, the

formula for predicting the effect of noise

on physical structures.

Hubbard was a charter member, a

president and a fellow of the Institute of

Noise Control Engineering. He was a

longtime member, a fellow and a president

of the Acoustical Society of America,

recipient of its first silver medal for noise

control research and chairman of its

Technical Council. He was the first

American recipient of the Aero-acoustics

Award of the American Institute of

Aeronautics and Astronautics.

The family encourages friends to make

memorial contributions to the Harvey and

Sadie Hubbard Memorial Fund,

Presbyterian Homes and Family Services,

150 Linden Avenue, Lynchburg, VA 24503

or Hilton Presbyterian Church, 34 Main

Street, Newport News, VA 23601.
Ken Eldred, 1929 - 2012
Kenneth McKechnie passed away Jan. 30,

2012, at age 82 after a long career devoted

to making residential neighborhoods and

industrial centers quieter through practical

applications of wide-ranging noise- and

vibration-control principles. He earned

international recognition and was

considered by his peers to be among the

best practitioners in the nation. He was
senewsinternational.net • www.i-ince.org
born on November 25, 1929, in

Springfield, Massachusetts.

Eldred received a general engineering

degree from the Massachusetts Institute of

Technology in 1950 and until 1954 served

as director of shipboard vibration, noise

control for submarine machinery and

propellers, and underwater sound activities

at the Boston Naval Shipyard Sound and

Vibration Laboratory. He served as chief

of the Physical Acoustics Section,

Bio-Acoustics Branch, at the USAF

Wright Air Development Center in

Dayton, Ohio, where he worked closely

with Dr. Henning von Gierke from 1954 to

1957.

From 1957 to 1963, Eldred served as vice

president and consultant in acoustics and

vibration at the Western Electro-Acoustics

Laboratory, Los Angeles, California. In

1963 he was appointed director of research

at Wyle Laboratories, El Segundo,

California, newly formed to help meet

intensifying requirements of the space

program.
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He joined the Cambridge, Massachusetts

office of Bolt Beranek and Newman in

1973 and served as group vice president,

principal consultant, and director while

also consulting with clients including

airport operators and the EPA Office of

Noise Abatement and Control.

Eldred later formed Ken Eldred

Engineering and for many years continued

consulting with airport and industrial

clients. His papers during this period

included Airport Noise: Solving a World

Class Problem and Sound Exposure

without Decibels.

He helped found the Institute of Noise

Control Engineering of the USA, serving

as director, finance committee chair and

president.

Eldred was a principal author of the 1974

landmark U.S. EPA report Information on

Levels of Environmental Noise Requisite to

Protect Public Health and Welfare with an

Adequate Margin of Safety, or the Levels

Document.

He was a member of the National Academy

of Engineering, a fellow of the Institute of

Noise Control Engineering, a director of

the INCE Foundation, and a fellow of the

Acoustical Society of America.

Eldred is survived by his wife, Barbara,

daughter, Heidi McKechnie, and two

granddaughters.

For Sale: Lab Built for
Acoustics Pioneer Wallace
Clement Sabine
A landmark building constructed in

Geneva, Illinois, in 1918 as a laboratory

for Wallace Clement Sabine, founder of

the scientific discipline of architectural

acoustics, has been put on sale by its

current owners.

Fred Hackendahl, representing owner

Riverbank Properties, LLC, said the

offering comprises nearly 16,000 square

feet of combined lab and office area in the
original 1918 three-story building and a

connected, free-standing addition erected

in the 1960s. The structures stand on a lot

of eight-tenths of an acre. They are

occupied under a tenant lease by

Riverbank Acoustical Laboratories, a unit

of Alion Science and Technology Corp.

The lease expires in 2013.

The property is a Geneva landmark subject

to conditions of the National Register of

Historic Places and the Illinois Historic

Preservation Agency. Riverbank Properties

has owned the property since 1999.

Sabine had been researching reverberation

as a physics professor at Harvard

University when he was invited to Geneva

by George Fabyan, whose financial success

in the cotton industry was directed toward

his interests in military engineering, codes

and ciphers, and acoustics, including an

experimental acoustic levitation machine

associated with the 16th-century

philosopher, statesman and scientist Sir

Francis Bacon.

Efforts to perfect Bacon’s machine led

Fabyan to contact Sabine.

Their meeting in 1913 produced no

breakthroughs in acoustic levitation but did

lead to collaboration on war research,

including the use of cameras in airplanes for

aerial reconnaissance, and the construction

beginning in 1917, under Sabine’s

supervision, of a reverberation chamber that

ranks among the most efficient in the world

and remains in use today.

The precision with which sounds can be

measured in the chamber allowed Sabine

to calculate absorption coefficients that

bear his name, the Sabine Formula. He

died at age 50 in 1919.
Scantek Names Three to
Technical Staff
Scantek, Inc. appointed three new

members to its technical staff.
www.inceusa.org • www.noisenewsinternati
MAREK KOVACIK – Applications

engineer who will oversee the sale and

support of Scantek noise prediction

software and sound analysis programs.

Degree in audio arts and acoustics,

Columbia College, Chicago. Background

includes environmental and engineering

acoustics and acoustics of performing

spaces.

MATT GOLDEN – Head of testing &

laboratory instruments who will operate

the Norsonic Nor 848 Acoustic Camera,

Nor 850 Distributed Multichannel System

and other instruments for Scantek’s

acoustical labs. Ten years’ experience in

building acoustics and product

development. Previously acoustical

product engineering manager at Kinetics

Noise Control.

STEVE MARSHALL – Manager of

operations who will oversee

instrumentation sales and marketing and

lead initiatives in monitoring systems and

consulting. Thirty-five years’ experience in

sound & vibration control in automotive,

airspace and HVAC&R. INCE fellow and

board certified member.

FAA Receives Study Analyzing
Aircraft Noise Annoyance
Metrics
The Federal Aviation Administration in

June received a report that examines

options for supplementing or replacing a

common measure often used as the sole

predictor of the annoyance that people

experience in the presence of aircraft noise.

The measure in question is day-night

average sound level, DNL. The report

notes that annoyance is the primary effect

that aircraft noise has on residential

populations, yet DNL is not the only cause

of annoyance and it is poorly understood

by the public, hence the interest in possibly

augmenting or replacing it.

Under the title Technical Support for Day/

Night Average Sound Level Replacement

Metric Research, authors Mestre, Shomer,
onal.net • www.i-ince.org 2012 June



Fidell and Berry submitted their work

under report number DOT/FAA/AEE/

2011-02.

In its various sections, the report reviews

basics of transportation noise regulatory

policy, introduces the customary approach

to measuring aircraft noise, and identifies

the major limitations of DNL. It contains

excerpts of a European analysis of similar

matters.

The report also describes the logic for

measurement of transportation noise, and

the rationale necessary to predict noise

effects from noise measurements. It

contains information about limitations of

the most commonly used frequency

weighting for noise measurements and

the unreliability of certain field

measurements.

Regarding the challenges of communicating

with the public about aircraft noise, the
2012 June www.inceusa.org • www.noi
report recommends avoiding all use of

acoustics profession jargon.

The report states that a different noise

metric can serve as an improved predictor

of aircraft noise impacts only if it differs

from DNL by a statistical correlation

smaller than about 0.7. Since nearly all

aircraft noise metrics correlate very highly

with DNL, most alternates are thus

unlikely to support more accurate or

precise predictions of noise impacts than

DNL. The only noise metrics that do not

correlate highly with DNL, time above

and number above, share other limitations

of their utility as predictors of noise

effects.

The report includes a brief description of a

systematic method for including non-

acoustic influences on self-reports of

annoyance. Such a community tolerance

level is currently under consideration by

ISO for adoption in a revised international
senewsinternational.net • www.i-ince.org
standard for characterizing transportation

noise impacts.

Eagan Joins ACC Board
The Airport Consultants Council

announced the appointment of Mary

Ellen Eagan, president of Harris Miller

Miller & Hanson Inc. to its board of

directors.

“As president of a mid-sized consulting

firm, I look forward to contributing a

different perspective to the board’s

discussions,” said Eagan, whose roles on

the board will encompass governance and

strategic direction.

ACC is the international trade association

that represents private businesses involved

in the development and operations of

airports and related facilities. It considers

itself the only association focusing

exclusively on the business interests of

firms with airport-related technical

expertise.
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‘Father of Acoustics’ In China
Dead at Age 97
Professor Dah-You Maa (Ma Dayou), who

as a graduate student in the United States

helped to advance room acoustic theory

and later earned renoun as China’s “father

of acoustics,” died peacefully in Beijing

surrounded by family July 17, 2012, at

age 97.

Maa was born in Beijing on March 1,

1915. Having earned a bachelor of science

from Peking University in 1936, he began

graduate studies in 1937 at the University

of California, Los Angeles, and continued

at Harvard University in 1938. He

co-authored “Distribution of Eigentones in

a Rectangular Chamber at Low Frequency
Range” and “Analysis of Sound Decay in

Rectangular Rooms.” These two

landmarks in room acoustic theory were

both published in the Journal of the

Acoustical Society of America in 1939, the

year he earned his Master’s, followed a

year later by his Ph.D., also at Harvard.

Maa returned to China during World War

II to teach at National Southwest

Associated University in Kunming and in

1946 at age 31 founded the Engineering

College at Peking University, as reported

in an obituary posted at http://english.ioa.

cas.cn/ns/es/201207/t20120717_89024.

html. He helped to plan and later served as

director of an acoustics research

center within the Chinese Academy of

Sciences.

As a professor of physics, electronics,

electrical engineering and acoustics and as

a visionary in research and development,

Maa made significant contributions to

speech analysis, synthesis and recognition

technology, noise control, nonlinear

acoustics and infrasonics. He conducted

pioneering research regarding

micro-perforated absorbers, active noise

control in rooms, high-intensity standing

waves, and turbulent jet noise.

Maa was a founding member of the

Technical Committee on Acoustics in the

Chinese Society of Physics, later the

Acoustical Society of China. He founded
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IACAS in 1964 and served as Chairman

from 1980 to 2007. He was elected a

member of the New York Academy of

Sciences in 1981.

Numerous prestigious awards came his

way between a fellowship of Acoustical

Society of America in 1943 and the 19th

Honorary Fellow of ASA in 2012.

He was editor-in-chief of the Chinese-

language ACTA ACUSTICA since its

inception in 1965 and the English-

language Chinese Journal of Acoustics

since 1984.

He authored and co-authored more than 20

books and 200 papers. His “Theoretical

Foundation of Modern Acoustics” was

published in 2004 and became a standard

university text in China.

Professor Maa is survived by his wife of

65 years, Rong Ho Wang, a physician,

and their two children, Xiaofei and

Xiaobin.

The funeral was scheduled for July 21 in

Beijing. Condolences may be directed to

Prof. Dah-You Maa’s Funeral Committee,

21 Bei-Si-Huan-Xi Road, Haidian District,

Beijing 100190, China, or in care of

Yang Cheng, chengyang@mail.ioa.ac.cn

or Jun Yang, jyang@mail.ioa.ac.cn.

Tel: + 86-10-82547851; + 86-10-82547853;

Fax: + 86-10-82547890
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E c k e l ’s modular attenuating structures have guaranteed
performance and incorporate numerous state-of-the-art features,
including  • the EMW perforated metallic anechoic wedge which
combines outstanding performance, long-term acoustic integrity,
and lightweight • special track system for efficient installation of
wedges • unique cable floor design • sound attenuating doors
• instrumentation sleeves and supports • ventilation • lighting and
power systems. Plus Eckel offers integrated design and engineering
services and turnkey capability.
For full details, contact

ECKEL

ACOUSTIC TEST FA C I L I T I E S
• Anechoic & Hemi-Anechoic Chambers  • Test Cells

• SuperSoft Test Rooms  • Reverberation Rooms
...high performance facilities for all of your 

acoustic measurements & evaluation needs

Eckel Industries, Inc., Acoustic Div.
155 Fawcett St., Cambridge, MA 02138  
Tel: 617-491-3221 • Fax: 617-547-2171
e-mail: eckelnni@eckelusa.comw w w. e c k e l u s a . c o m •

ECKEL

NOISE CONTROL SYSTEMS
. . . cost-effective solutions for improving the acoustic environment of

industrial, commercial, and institutional facilities,
& for determining the acoustic characteristics of products and comp o n e n t s

ACOUSTIC TEST FACILITIES           NOISE-ISOLATING ENCLOSURES      SOUND-ABSORBING PANELS

High Performance Facilities for All of Your
Acoustic Evaluation/Measurement Needs
• Anechoic Chambers  • Hemi-Anechoic Chambers
• SuperSoft Test Rooms  • Reverberation Rooms • Test Cells  
Guaranteed performance. Quality-engineered for reliable, long-
term acoustic integrity. Integrated design & engineering service.

Rugged, Free-Standing Acoustic Enclosures/Walls 
for Reducing Machinery Noise 
• Eckoustic Modular Panel (EMP) & Heavy-Duty EMP

Enclosures/Walls
Ideal for effectively reducing noise from machinery and equipment
to acceptable OSHA levels. A truly modular system – all of the
basic components are removeable and interchangeable. Easy to

install, to disassemble, and to re-erect. Also excellent for con-
structing noise-isolating control rooms and offices/work stations.

Versatile Architectural Acoustic 
Wall & Ceiling Panel Systems for 
Lowering Background Noise & Reverberation
• Eckoustic Functional Panels (EFPs)  • Delta-Acoustic Panels
• Acoustic Lay-in Panels (ALPs)  • TEC Noise Barrier Panels
• Textured Functional Panels (TFPs)
Outstanding acoustic performance combined with attractive
appearance & long-term durability.

Eckel Industries, Inc., Acoustic Div.
155 Fawcett St., Cambridge, MA 02138  
Tel: 617-491-3221 • Fax: 617-547-2171
e-mail: eckelnni@eckelusa.comw w w.eckelusa.com   •

http://www.eckelusa.com
http://www.eckelusa.com


     

Building Acoustics and Vibration Multi-channel analyzers � Tapping machines �    
       Room acoustics software � Noise sources and amplifiers �  
       Rotating boom � Wireless systems � Laboratory and field   
       testing software � Building vibration � Floor impedance �   
       Intensity analyzers � Speech intelligibility  

Industrial Noise and Vibration Sound level meters � Dosimeters � Noise exposure prediction �  
       Human body vibration and dose � Noise warning signs �  
       Intensity analyzers � Reference sound sources � Sound power   
       determination 

Environmental Noise   Remote Monitoring � Sound level meters � Outdoor noise   
       prediction � Dance club noise limiters � Outdoor concert noise   
       control � Aircraft noise � Low frequency acoustical     
       measurement  

Acoustics and Vibrations  Real-time analyzers � Digital recorders � Microphones and   
       accelerometers � Microphone and accelerometer calibrators  
       Impedance tubes � Acoustic camera � Airflow resistance �  

       Hand-held FFT � Digital sound and vibration recorders 

     

   Norsonic � PEMARD � Datakustik � RION � Soft dB

   CESVA � MMF�  BSWA � ACO � Topsonic � Dytran 

   Castle � Delta � Extech

 

 

Scantek, Inc.
Sound& Vibration Instrumentation and Engineering

6430 Dobbin Rd #C, Columbia, MD 21045
Info@ScantekInc.com     www.ScantekInc.com

Products

Manufacturers

Services
NVLAP/NIST Accredited Sound & Vibration Calibration Lab � Instrument rental and loaner �

 Service and repair � Applications engineering � Consulting in acoustics and vibrations � 
INCE Board certified noise control engineers � Expert witness � Since 1985

Acoustically Speaking, We Have Everything You Need!

http://www.ScantekInc.com
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International Representatives
Below is a list of international contacts for the advertisers in this issue. The telephone number is followed by the fax number where available. 
In cases where there are two or more telephone numbers per location, or several locations within a country, a a semicolon (;) separates the 
telephone number(s) from the respective fax number. Advertisers are asked to send updated information by E-mail to INCEUSA@aol.com. 

aco pacific

Hong Kong/China: Man Li,  
AP Technology Limited 
852 3114 6028; 852 3114 6038 
www.AudioAPT.com 
Apmanli@biznetvigator.com

France: Olivier BLAZERE, Viaxys  
33 2 38 87 45 35; 33 2 38 87 41 33  
olivier.blazere@viaxys.com

Korea: ABC Trading Co. 
+82-2-2226-3161;  +82-2-2226-7383 
abc@abctrd.com

BSWa

Australia: KINGfDOM PTY LTD 
+61 2 9975 3272 
kingdom@kingdom.com.au

Australia: Noise Measurement Services 
+61 7 3217 2850 
bob@noisemeasurement.com.au

Austria: Ing. Wolfgang Fellner GmbH 
+43 1 282 53 43  
wf@shallmessung.com

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

Canada: Soft dB 
+1 418 686 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 
+33 2 38 87 45 35 
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 
+39 613321 
ecaglio@spectra.it

Korea: SM Instruments Co., Ltd. 
+82 42 861 7004  
youngkey@smins.co.kr

Serbia: NORTH Point Ltd. 
+381 24 62 62 72 
gajins@north.rs

Singapore: SHAMA Technoligies (S) Pte Ltd. 
+65 6776 4006 
shamatec@signet.com.sg

South Africa: Vibranalysis Instruments S.A./ 
+27 118867993 qqq +27 115075823 
laurence@vibranalysis.co.za

South America: SMART Tech 
+55 11 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) 70 681 79 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: Geonoise Instruments Thailand 
Co. Ltd. 
+66 042 342091 
info@geonoise-instruments.com

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

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

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

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

USA: Scantek, Inc. 
+1 410 290 7726 
PeppinR@scantekinc.com

industrial acoustics co., 
inc.

Australia: IAC Colpro Pty Ltd. 
+61 2 9896 0422  

China: IAC Acoustics Tech (Shezhen) 
+86 755 83790191

Denmark: IAC Nordic A/S 
+45 36 77 88 00

France: IAC Boet Stopson SA 
+33 (0) 3 20 05 88 88

German: IAC GmbH 
+49 2163 99910

Italy: IAC Stopson Italiana SpA 
+39 02 48 44 22 1

Spain: IAC Stopson Espanola SA 
+34 (0) 9 33 21 66 84

United Kingdom: IAC Ltd 
+44 (0) 1962 873 000 

nGc testing

USA: NGC Testing 
+1 716 873 9750 • +1 716 873 9753 
email@ngctestingservices.com

nti

Australia: Amber Technology Pty Ltd 
+61 2 9452 8600 
lhart@ambertech.com.au

Austria: Wien-Schall GmbH 
+43 1 811 55 100 
proaudio@wienschall.com

Bahrain: ATEIS Middle East FZCO. 
+971 4 6091325 
info@ateis.ae

Belgium: Belram sa/nv 
+32 2 672 95 90 
info@belram.com

Brazil: NTI Americas Inc. 
+1 503 684 7050 
ntisales@ntiam.com

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

Canada: NTI Americas Inc. 
+1 503 684 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 44 53 3011 
ck@kinovox.dk

Estonia: EW Sound & Light Vaarmann OÜ 
+372 6612 768 
ewsound@ewsound.ee

Finland: Noretron Components Ltd. 
+358 (10) 525 8000 
ari.nissinen@noretron.fi

France: SCV AUDIO 
+33 1 486 322 11 
f.voiffray@scv.fr

Germany: Hermann Adam GmbH & Co. KG 
+49 8131 2808 0 
info@adam-gmbh.de

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

Germany: Schalltechnik SÜD & NORD 
GmbH 
+49 941 94 555 85 
kotterer@akustiktest.de

Greece: Bon Studio S.A. 
+30 210 380 9605 8 
bon@bonstudio.gr

Hungary: Elimex Kft 
+36 1 239 8270 
zsofi@elimex.hu

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

India: AVF Distributors (New Dehli) 
+91-11-2 874 11 31 
info@avfindia.com

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

Iraq: ATEIS Middle East FZCO. 
+971 4 6091325 
info@ateis.ae

Israel: Sontronics Electr. Equipm. Ltd 
+972 3 570 5223 
sales@sontronics.co.il

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

Japan: NTI Japan Limited 
+81 3 3634 6110 
okayasu@nti-japan.com
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South Korea: SOVICO Corporation 
+82 2 2106 2877 
ijchoe@sovico.co.kr

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. 
+1 503 684 7050 
ntisales@ntiam.com

Netherlands: TM Audio Holland B.V. 
+31 30 2414070 
reinier.bruijns@tmaudio.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 O.O. 
+48 226 44 3038 
info@konsbud-audio.com.pl

Portugal: Arestel S.A. 
+351 213 030 850 
audiovideo@arestel.pt

Romania: db Technolight 
+40 268 331 410 
dan@dbt.ro

Russia: I.S.P.A. Russia 
+7 495-784-75-75 
ispa@ispa.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 
+386-1-530 78 70 
jani.medic@avc-group.si

South Africa: Wild & Marr 
(Johannesburg) 
+27 11 974 0633 
info@wildandmarr.co.za

Spain: Neotécnica, S.A. 
+34 91 542 09 00 
neotecnica@neotecnica.es

Sweden: Sennberg AB 
+46 8 566 16400 
stephan.segermark@sennberg.se

Switzerland: Contrik AG 
+41 44 736 50 10 
contrik@contrik.ch

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

Thailand: Vichai Trading Co., R.O.P. 
+662 559 0956 8 
victorco@truemail.co.th

Turkey: SF SES VE Isik Sistemleri Ltd 
+90 212 227 6800 
samimm@sf.com.tr

Ukraine: Real Music Ltd. 
+380-482 347382 
realmusic@realmusic.ua

United Kingdom: Neutrik (UK) Ltd. 
+44-1983-811 441 
sales@neutrik.co.uk

USA: NTI Americas Inc. 
+1 503 684 7050 
ntisales@ntiam.com

Scantek, inc.

Mexico and South America: CIAAMSA 
División Acústica 
(55) 1054 3209  •  (55) 1054 3210 
nbenitez@ciaamsa-acustica.com

Soundplan llc

Argentina: Dakar ingenieria acustica 
Argentina 
+54 (11) 4631 5691; +54 (11) 4 865 79 84;   
soundplan@dakar-acustica.com.ar

Australia: Marshall Day Acoustics 
+612 9282 9422; +612 9281 3611;  
bmartin@marshallday.com.au

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

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

China: BSWA Technology Co., Ltd. 
+86 10 62526360; +86 10 82251626;  
conghaidong@bswa.com.cn

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

Columbia: High Tec Environmental Ltda 
+57 1 6713700; +57 1 6713700x100;  
soporte@hteltda.com

Czech Republic: SYMOS s.r.o. 
+42 220 999 977; +42 257 225 679;  
symos@symos.cz

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

Egypt: Elnady Engineering and Agencies 
+2 (02) 23420896; +2 (02) 23426977 
info@elnadycompany.com

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

France: Euphonia 
+33 02 40 18 05 18; +33 02 40 19 05 20;  
bsuner@euphonia.fr

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

Greece: I Acoustics Hellas 
+30210 6630 333; +30210 6630 334;  
dpramas@acoustics.gr

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

India: Foretek Marketing Pvt. Ltd. 
+91 80 2525 4706; +91 80 2525 6813;  
info@foretek.in

Italy: Spectra s.r.l. 
+39 039 613321; +39 039 6133235;  
spectra@spectra.it

Ireland: Marshall Day Acoustics 
+44 28 308 98009; +44 788 540 6961;  
shane.carr@marshallday.co.uk

Israel: RTA Engineering Ltd. 
+972 51 414 8162; +972 (0) 77 6499964;  
Ronen@rtaeng.com

Indoneisa: Pt.Dananwingus Sakti, 
+628161812871 
Antonius.wira@ptdws.com

Japan: Ono Sokki Co., Ltd. 
+81 45 935 3818; +81 45 935 3806;  
Watanan@onosokki.co.jp

Kenya: Machoy cc 
+27 214245719;  
machoy@iafrica.com

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

Kuwait: Elnady Engineering and Agencies 
+20 (02) 23420896; +20 (02) 23426977;  
tamer@elnadycompany.com

Malaysia: Acoustics & Environmental 
Solutions 
+65 6776 2212 
aes@aes-aes.com

Mexico: Ingenieria Acustica Spectrum 
Sa Cv 
+52 55 55 67 08 78; +52 55 53 68 61 80;  
acusticaspectrum@prodigy.net.mx

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

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

Peru: Global Group S.A. 
+51 1 4464627;  
Cervetto@globalgroupsa.com

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

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

Romania: Vibrocomp Kft 
+40 723 614 524; +36 1 3196303;  
bitep@vibrocomp.hu

Russia: Baltic State Technical University 
+7 812 7101573; +7 812 2988148;  
marina_butorina@inbox.ru

Serbia: Dirigent Acoustics D.O.O. 
+381 11 28 50 601; +381 11 763 887;  
dgtdejan@yahoo.com

Singapore: Acoustics & Environmental 
Solutions 
+65 6776 2212; 
aes@aes-aes.com

South Africa: Machoy cc 
+27 214245719;  
machoy@iafrica.com

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

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

Thailand: Geonoise Instruments Thailand 
+662 860 2699; +662 860 3600;  
soundplan@geonoise-instruments.com

Taiwan: Purtek Engerprise Co Ltd. 
+886 2 2769 3863; +886 2 2756 7582;  
purtek@ms13.hinet.net

Turkey: Hidrotek Mimarlik Muhendislik 
Ltd.Sti, 
+90 216 372 20 2; +90 216 384 72 51;  
 aakdag@hidro-tek.com
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United Arab Emirates: Elnady 
Engineering and Agencies 
+20 2 23420896; +20 2 23421791;  
info@elnadycompany.com

United Kingdom: SoundPLAN UK&I 
+44 1787 478498;  
david@soundplanuk.co.uk

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

Vietnam: Viet Phuong Consultants and 
Technology J.S Co.;  
+84 08 3834 5931; +894 08 3834 5928;  
quoc@vietphuonggroup.com

trane

USA: Trane 
www.trane.com/acoustics

International Representatives continued

For more information visit:

www.nti-audio.com
NTI Audio AG 
9494 Schaan 
Liechtenstein 
+423 239 6060

NTI Americas Inc. 
Tigard / Oregon 97281 
USA 
+1 503 684 7050

NTI China 
215000 Suzhou 
China 
+86 512 6802 0075

NTI Japan 
130-0026 Sumida-ku, Tokyo 
Japan 
+81 3 3634 6110

XL2 Acoustic Analyzer
High performance and cost efficient hand held Analyzer for 
Community Noise Monitoring, Building Acoustics and  
Industrial Noise Control 

An unmatched set of analysis functions is already 
available in the base package:

Sound Level Meter (SLM) with simultaneous, instanta-
neous and averaged measurements
1/1 or 1/3 octave RTA with individual LEQ,  
timer control & logging
Reverb time measurement RT-60
Real time high-resolution FFT
Reporting, data logging, WAV and voice note recording
User profiles for customized or simplified use

Extended Acoustics Package (option) provides:
Percentiles for wideband or spectral values
High resolution, uncompressed 24 Bit / 48 kHz wave 
file recording
Limit monitoring and external I/O control
Event handling (level and ext. input trigger)

Spectral limits (option) provides:
1/6th and 1/12th octave analysis
Spectral limits handling

STI-PA (option) measures speech Intelligibility
Made in Switzerland

Sound Level Meter (SLM) Real Time Analyzer (RTA)

Real Time Zoom  FFT Spectral Limits 1/12th(SLO) 

noiSe-con 13
The 2013 National Conference 
On Noise Control Engineering
Denver, CO 
August 28-30

Wtn 13
Wind Turbine Noise
Denver, CO 
August 30-September 1

Future meetings

inter-noiSe 13
The 2013 International 
Congress On Noise 
Control Engineering
Innsbruck Austria 
September 15-18
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Call 24-hours 716-926-8243 • 888-258-3222 (Toll-Free in USA) • E-mail sales@larsondavis.com •www.LarsonDavis.com

� Rapid deployment, no complex installations required
� Eliminate frequent visits to remote locations
� Easily share data among customers, consultants and project leads

Learn more at
www.LarsonDavis.com/NoiseTutor.aspx
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Endevco Converter Series Adds
5mV/pC Gain Version

Meggitt Sensing Systems announced the
addition of a 5 millivolt per picocoulomb
version of its Endevco Model 2771C-XX
series of ultra-low-noise remote charge
converters.

The new feature was designed to produce
more precise measurements from
piezoelectric transducers in applications
related to mechanical system health
monitoring, nuclear power plant and
regenerative energy processes and
environmental testing.

The Model 2771C-XX now sells for a lower
price and is offered as a lower-noise,
drop-in replacement for legacy Endevco
2771B models or their equivalents.
Meggitt Says Its Endevco Model
7264 Reaches Best-Seller Status in
its Class

Meggitt Sensing Systems said its
EndevcoW Model 7264 series has become
its best-selling family of piezoresistive
shock accelerometers.

The Model 7264 frequency response
extends to DC, or steady-state
acceleration, applicable for measuring
long-duration transients as well as sudden
impacts to structures and systems. Typical
applications include testing related to
automobile crashes, seat belts, ejection
seats and circumstances involving
minimal mass loading and broad
frequency response.

Learn more at www.
meggittsensingsystems.com.
Shunt vs. Dynamic Calibration
Clarified

A common misunderstanding about the
nature and purpose of accelerometer
shunt calibration can obscure the
authentic value that the procedure has in
the preparation of test structures, Meggitt
Sensing Systems explains in the July 2012
edition of its on-line publication
Measurement News.

The publication offers the insight in
response to a question about
whether shunt calibration is ‘true’
calibration.

In contrast to dynamic calibration in which
an accelerometer is stimulated
mechanically by a known value under
laboratory conditions, usually with a
shaker, shunt calibration is passive.
Connecting an accurate and stable fixed
resistor across one of the accelerometer’s
bridge resistors will unbalance the
bridge and electrically simulate a
calculated percentage of transducer
full-scale output, mimicking mechanical
stimulation.

Shunt calibration is usually performed
after the accelerometer is installed on a
test structure and dynamic calibration is
impractical. The procedure provides a
valuable continuity check of the entire
measurement chain, from transducer
to data acquisition system, and can
reliably verify signal conditioner gain
settings.

Shunt calibration is described in further
detail on an Endevco web page of Meggitt
Sensing Systems.
Meggitt Issues Technical Paper To
Guide Selection of
Accelerometers

Assessing the nature of the measurements
to be taken ranks among the first
considerations in selecting the
most appropriate accelerometer for
any given application and
circumstance.
www.inceusa.org • www.noisenewsinternati
Thus begins a straightforward, utilitarian
narrative in a new Endevco technical
paper, Steps to Selecting the Right
Accelerometer, released by Meggitt
Sensing Systems.

Endevco TP327 covers the main
characteristics of the three most widely
used technologies, piezoelectric,
piezoresistive, and variable capacitance.
The paper sets out the main categories of
acceleration and the technologies
associated with their measurement. It
addresses considerations related to
frequency response, axes, the
accelerometer’s weight, operating
temperature and means of mounting,
ground isolation, sensitivity, resolution,
signal conditioning, and transverse
sensitivity.

The paper is available for download on the
Endevco website at http://www.endevco.
com/news/newsletters/2012_07/tp327.pdf.
Scantek Product Gains
Algorithms

Scantek, Inc. said Mediterranean
Acoustics Research & Development has
added ISO 9613-2:1996 algorithms to
create a new version of its Olive Tree
Lab-Terrain software.

OTL-Terrain is used to design noise
barriers and map small to medium
projects.

The product already had an acoustical
calculation engine to simulate three-
dimensional sound propagation.
Enhancements include display of
LpAfter and LpBefore curves, visibility
tracing for reflection detection,
better path detection, render
modes in mapping views, and
calculation of reflected diffracted
paths.
onal.net • www.i-ince.org 2012 June

www.meggittsensingsystems.com
www.meggittsensingsystems.com
http://www.endevco.com/news/newsletters/2012_07/tp327.pdf
http://www.endevco.com/news/newsletters/2012_07/tp327.pdf


Handbook Editor Jon Wilson to
Teach Calibration Theory in San
Juan Capistrano Sept. 18–20

Jon Wilson, editor-in-chief of Sensor
Technology Handbook, will teach
accelerometer calibration theory in San
Juan Capistrano, California, Sept. 18
through Sept. 20 at the 2012 edition of
2012 June www.inceusa.org • www.noi
this annual course produced by Meggitt
Inc.

Accompanied by Endevco text and
technical materials, the lectures and
hands-on demonstrations will cover
motion theory and measurement, shock
calibration, electrodynamic shakers,
senewsinternational.net • www.i-ince.org
accelerometer performance, signal
conditioning, statistics, error analysis,
accuracy and uncertainty, calibration
standards and specifications.
Registration limited to 50 persons.
Contact Jessica Koble, Sales &
Marketing Coordinator, + 1 949 276 0413,
jessica.koble@meggitt.com
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THE NOISE PROBLEM

Loud noise hurts everyone—and it's especially bad for 

business. Continued exposure impairs hearing and 

undermines emotional well-being, exposing employers 

to potential liabilities. Even at relatively low levels, 

unwanted noise can be a costly drain on employee 

morale and productivity.

Some businesses by their nature demand isolation from 

the intrusive sounds of the outside world.  Concert halls 

and theaters would forfeit their enchantment for audiences 

subjected to noisy reminders of the external world of

lobby and street.  Recording studios cannot function with 

even miniscule sound intrusions from the outside.

Other facilities need to shield common workspaces 

and office employees from the distractions of 

resident noise emanating from the HVAC plant

and other heavy equipment rooms.  

Virtually all types of commercial 

buildings need offices equipped 

for private conversation.  And the

need for absolute confidentiality is 

a modern byproduct of expanding

national security operations.

The solutions to the endless list of noise problems and

challenges fall into two basic categories. The science of

sound—acoustics—has yielded corresponding sound 

management techniques. Their application is determined

by the nature of the particular noise problem:

Absorption is the process of removing sound 

energy from within a room. Typically, that is 

accomplished using soft, porous materials exposed 

to soak up sound.

Transmission is the movement of sound through

a medium.  Preventing the transfer of sound through

door openings—specifically through clearances and

gaps around doors—requires the specialized expertise

and techniques discussed in the following pages.

— 1 —

In fact, audible conversation is an inherent problem for all facilities where 

private communication is important–from doctors' offices and hospitals to 

counseling centers.  Noise can be equally unwelcome in settings we don’t 

usually associate with “business.” Consider the impact of noisy disruptions 

on the tranquility of services and other functions at churches.  Closer to home,

where integrated home theater systems are becoming popular, even routine

household noise can interfere with listening pleasure.  And when you're on the

road, hotel noise often causes a lot of irritation if rooms are not equipped with

sound-rated entrance and/ or communicating doors.
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Sound pressure levels are measured in decibels—
or dB. The scale of measurement used to simulate 
sound across the audible frequency range is 
denoted as dBA. Figure 1 illustrates the impact of 
dramatic changes in dB levels.  It is also important 
to note that the human ear perceives changes in 
loudness caused by even small changes in those 
levels. Each 10 dB increase doubles the sound 
reception—and the annoyance or discomfort that 
goes with it.

Figure 1

To go from definitions to practical applications, we first
need to understand how sound is transmitted from its
source through a barrier.  Next we will explain how a
barrier is rated for its ability to inhibit or block sound.
That gives us the ability to compare different barriers.
With that information, we can examine the role of 
gasketing systems in optimizing the performance of
doors that function as sound barriers.

Defining Your Noise Problem:  
The First Step to Solving It 

To define your specific problem, you need a basic 
understanding of how to quantify both your 
unwanted noise and the sound level that will be
acceptable. The difference between those two 
values is the degree of sound control you need to
achieve with your door opening. That understanding
requires a brief overview of the science of sound and
its measurement.

We begin with a few important definitions:

Sound is vibrations in air moving in waves. 
The rate of sound pulsations measured in cycles 
per second is called frequency—also known as
hertz (Hz). The range  of human hearing is 
considered to be 20 to 20,000 Hz.

FREQUENCY DISTRUBUTION CHART

Duration Hours Sound Level
Per Day in dBA

8 90
6 92
4 95
3 97
2 100

1-1/2 102
1 105

1/2 110
1/4 or less 115

Federal (OSHA) code
prohibits exposure
to noise levels
which exceed
these limits:

blelemem:m:m:
ng ItIt

Neoprene

Trapped Air

Trapped Air

950 Cam Hinge

950 Cam Hinge

.500" (12.7)

steel plate

magnet

.916"(23.3)

1.90"
(48.3)

Double
Neoprene
Seal

55 STC Rated Door

 .914"
(23.2)

.500" (12.7)

1.250" (31.8)

Stainless Steel
Adjusting Screw
12.00" O.C.
Range: .310" (7.9)

Solid Neoprene

#8 x 1.50" (38.1) SMS

#119W
#770
Head &
Jamb 
Seal

#367
Automatic
Door Bottom
Surface 
Mounted

#119W

#564

SLIMPORT
sound rated window

(optional)

#950

#770
#119W

#950

#564

#367

PRODUCT CODE STC 2 

SOUND TRAP-52 STC SEALING SYSTEM
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STC values are used to define the performance 

requirements for achieving a specified reduction in sound

transmission from a source room to a receiving room.

The STC rating of an installed door also determines how

much noise reduction is possible between a given source

room and receiving room.  (See Figure 3)

When sound comes in contact with a

barrier, such as a door, some of the

energy from the vibrations transfers to

the door. The resulting vibrations in

the door itself then set the air in

motion on the other side of the door—

creating more sound vibrations.  

The mass, damping and stiffness of

the barrier determine its resistance to

the passage of sound waves. The

greater the mass, the less sound is

transmitted through the barrier. Mass

is especially important for blocking

sound at lower frequencies.  

Sound vibrations can be reduced using damping materials,

which are typically limp-mass materials.  Damping material

is sometimes used as core material in

doors designed to provide the highest

levels of sound control.

The stiffness of the barrier is also 

a factor in sound transmission.

Although more flexible barriers transmit

less sound, for practical reasons 

sound-control doors are generally made

from very dense, stiff materials. Unless

they contain inner layers of damping

material, some sound will inevitably 

be transmitted through the door.  On the

other hand, those dense, stiff materials

also work well at reflecting sound back 

to its source.  Most acoustical doors 

are constructed of wood or steel with 

stiffness and barrier batts added to any

hollow cavity inside the door.  

Naturally, the effectiveness of sound-control doors varies

with different combinations of materials. With so many vari-

ables, how can we determine how well a particular door will

block sound?  And how can we compare the effectiveness of

different doors?

Sound Transmission Loss (TL)

A door's ability to reduce noise is called its sound 

transmission loss (TL) effectiveness.  TL is a value given 

in decibels, which is determined by measuring sound 

pressure levels at a given certain frequency in the source

and receiving rooms.  The calculation also factors in the

area of the partition shared by the two rooms, and adjusts

for the receiving room's acoustic "liveness" (known as

"reverberation time").  The adjusted difference between the

two levels is the TL of the door.  The higher the TL, the 

better the result.

Leaving out the adjustments to illustrate using a simple

example, if the source room measurement is 100 dB at 

300 Hz and the receiving room measurement is 60 dB at 

300 Hz, the TL of the barrier is 40 dB at 300 Hz.

TL is measured in test laboratories according to ASTM E90

"Standard Test Method for Laboratory Measurement of

Airborne Sound Transmission Loss of Building Partitions."

Sound Transmission Class (STC)

TL measurements for a door are taken across a range of 

frequencies, which makes it difficult to compare the 

effectiveness of different doors. Sound transmission class

(STC) ratings solve that problem by giving a single value 

to acoustical performance for a door. STC is determined by 

a weighted average of TL values taken over 16 frequencies,

which are fitted to a curve in a method defined by the ASTM

E413 Classification Standard for Rating Sound Insulation.

The higher the STC value, the better the rating—and the

better the performance, as shown in Figure 2.  

with sound core

without sound core

THE MECHANICS OF

SOUND TRANSMISSION

Receiving Room

SPL Level=55 db
Source Room

SPL Level=100 db

STC 45
Door

SPL-Sound Pressure Level
—3—

SOUND TRANSMISSION CLASS

(STC) TABLE

STC PERFORMANCE DESCRIPTION

50 -60 Excellent Loud sounds heard 

faintly or not at all.

40 - 50 Very Good Loud speech heard faintly 

but not understood.

35 - 40 Good Loud speech heard but 

hardly intelligible.

30 - 35 Fair Loud speech understood

fairly well.

25 - 30 Poor Normal speech understood

easily and distinctly.

20 - 25 Very Poor Low speech audible.

Figure 2
Figure 3
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RANSMISSION CLASS

(STC) TABLE

ANCCE DESCRIPTION

Loud sounds heard

faintly or not at all.

Loud speech heard faintly

Loud speech heard but 

hardly intelligible.

Loud speech understood

fairly well.

Normal speech understood

easily and distinctly.

Low speech audible.
y Poor
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Figure 2

With a basic understanding
of acoustical barriers and 
their ratings, you can
now return to Figure 1 
to begin assessing your
sound problem and
what you need to solve
it. The difference
between the sound level you want to
achieve and the unwanted noise you need to block 
is the required STC rating of your door opening.  For
example, if you need to block 90 dB-level sound from
a noisy, adjacent factory in order to maintain normal
office sound levels of around 50 dB, you will need a
sound door assembly with a 40 STC rating.  Increasing
that rating to 50 STC will provide sound levels suitable
for a private office.  Very high ratings are typically
needed to create soundproof rooms for recording 
studios—and to isolate performance halls from 
exterior noise. Relatively lower ratings will usually
suffice for less demanding applications, such as 
solving a noise problem in an apartment building 
or a doctor's office. 

In addition to sound ratings, it may be necessary 
to consider other performance criteria for the door
assembly.  Durability is a special concern for doors
installed in schools and other high-traffic, high-abuse
locations.  And fire ratings are required for doors in
fire-rated partitions, stairwells and other code-
designated locations.  

#770

Once you have completed a preliminary assessment, specialists
in ZERO’s Engineering Department can help clarify your needs—
and then identify your options for achieving the desired level of
sound control for your door opening.  ZERO offers dozens of
specialized acoustical seals configured in various SOUND TRAP

gasketing systems designed to achieve optimum ratings for
specific doors and assemblies.  

All SOUND TRAP systems are tested and rated with operable
doors.  Installed with hinges and seals in a test assembly, the
door is opened and closed a number of times before 
measurements are taken.  The results therefore represent the
STC rating for the opening–not the wall partition in which the
door was tested.

To simplify our discussion, we will focus on two SOUND TRAP
systems that together can satisfy a wide range of common
commercial and industrial sound-control needs for single
doors.  The STC ratings of our SOUND TRAP-52 and 
SOUND TRAP-49 systems are built into their names.

The component that primarily distinguishes between 
the two systems is the gasket that seals the head and jamb 
of the door.  Our Model #770 adjustable jamb-applied gasket,
which has achieved an excellent track record in a wide range 
of applications, is recommended for ensuring the highest 
possible rating for most purposes.  The adjustable design of the
#770 allows you to maintain that high level of sound 
control for the long term.  When clearances increase from the
inevitable shifting and settling of buildings and doors over
time, all it takes to restore a sound-tight seal is a few turns of a      

Phillips screwdriver.

However, that model only works with frames that have 
no stop.  In addition, if your door has a low sound rating—or 
is not rated at all—it will not be possible to achieve the full 
benefit of the #770.  In those circumstances, we recommend
other models.

The years of experience and advanced technology 
reflected in our SOUND TRAP systems allow ZERO to set 
the standard for acoustical gasketing.  In practical terms, 
that means we are able to guarantee performance within 
two STC points of the published rating of your door using 
our integrated gasketing systems.

EXPERT HELP FROM ZERO 
...WITH A PROMISE

WHAT DOES IT MEAN TO YOU?
...PRACTICAL APPLICATIONS
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#770

SLIMPORTsound rated window(optional)

#910DB 

#564 

#910DB 

#770

#40
#770

#362 

#362 

 .914"
(23.2)

1.250" (31.8)

Stainless SteelAdjusting Screw

Solid  
Neoprene

Neoprene

Magnet
 .531"
(13.5)

Vinyl

1.271" (32.3)

52 STC Rated Door

Pairs of doors pose additional challenges for sound 
control because there are more openings to seal. The
need for additional corners and a meeting stile means
there will always be relatively more sound leakage
through pair assemblies than with single doors. ZERO’s

SOUND TRAP-PAIRS system for metal doors achieves
an STC rating of 42—sufficient to provide privacy for
office conversations—with an optimal configuration
that balances those limitations with appropriate, cost-
effective technology.

SOUND TRAP-PAIRS
Head and Jamb Seal

Model 770Meeting Stile Astragal
40Saddle

564 Automatic Door Bottom
362Hinge

910 DBSTC Rating
41System tested with STC 52 acoustical door (rated as a panel).

The Product Code for ordering the SOUND TRAP-Pairs system is JD6S.

Sound Trap for Double Doors

#40
Magnetic Astragal

#910DB
Hinge

Product Code JD6S

#770
Head & Jamb Seal

#362
Automatic Door Bottom
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For a similar configuration with suitable wood doors,

you need Model #383 astragals for the meeting stile.

#383 provides three sets of seals to block sound: the

neoprene bulb with extra “lip” of neoprene in the 
primary seal at the meeting edge, plus another 
neoprene “finger” for added sound cushioning
against the active door.

1.625"(41.2)

.387"
(9.8)

 .307"
(7.8)

.062"(1.6)

#8 x .750"(19.1) FHSM
Solid Neoprene

SOUND TRAP - PAIRS SYSTEM
#383

ZERO is a world-wide leader in high-performance acoustical control for 
doors, windows and walls. Nobody does sound control better — we use 

advanced technology and testing to master the challenges of creating  
an effective barrier and preventing gaps in that barrier for the life of the  

assembly. Our systems are rated for use in sound studios and recording 
facilities, music halls, etc — up to 55 STC.  Let us help you close the door 
on noise — contact us for a copy of our 20 page Sound Control brochure, 

and our 72 page Product Catalog, or download from our website. 

TUNE INTO ZERO’s
SOUND SOLUTIONS

Neoprene  .914"
(23.2)Stainless SteelS

Adjusting Screw
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Below is a list of congresses and conferences 
sponsored by International INCE and INCE/USA.  A 
list of all known conferences related to noise can 
be found by going to the International INCE page on 
the Internet, www.i-ince.org.

2012 august 19–22
inter-noiSe 12
New York City, USA 
Contact:  
Institute of Noise Control Engineering-USA
Amy Herron, Conference Coordinator
INCE/USA Business Office
9100 Purdue Road. Suite 200
Indianapolis, IN 46268-3165
Telephone: +1 317 735 4063
E-mail: ibo@inceusa.org
http://www.internoise2012.com

2013 august 28-30
noiSe-con 13
Denver, Colorado, USA
Contact:
Institute of Noise Control Engineering-USA
Amy Herron, Conference Coordinator
INCE/USA Business Office
9100 Purdue Road. Suite 200
Indianapolis, IN 46268-3165
Telephone: +1 317 735 4063
E-mail: ibo@inceusa.org
http://www.inceusa.org/nc13

2013 august 30-September 1
Wind turbine noise 2013
Denver, Colorado, USA
Contact:
Cathy Mackenzie
INCE/Europe,
Riverside House,
4 Oakland Vale,
New Brighton,
Merseyside CH45 1LQ, UK
Tel: +44 (0)151 638 0281
Fax:+44 (0)151 639 5212
E-mail: cathy@cmmsoffice.demon.co.uk
http://www.windturbinenoise2013.org

2013 September 15-18
inter-noiSe 13
Innsbruck, Austria 
Contact: 
Austrian Noise Abatement Association 
Dresdner Straße 45/3.19, 1200 Wien 
Tel.: +43-664-1865630 
Fax.: +43-2287-4963 
E-Mail: internoise@oal.at 
http://www.internoise2013.com/
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ScanteK, inc.

Sound and Vibration Instrumentation 
& Engineering

•  Sales
•  Rentals
•  Calibration
    ·  NVLAP (NIST) Accredited
•  Service
•  Technical Support

6430c Dobbin Rd.
Columbia, MD 21045 USA
Richard J. Peppin
Telephone: +1 410 290 7726
           Fax: +1 410 290 9167
Web: www.scantekinc.com
Info@ScantekInc.com

Your companY here

Contact Richard J. Peppin, Scantek, Inc.

6430c Dobbin Rd.
Columbia, MD 21045 USA
Richard J. Peppin
Telephone: +1 410 290 7726
           Fax: +1 410 290 9167

INTER-NOISE 2012
New York City, USA

August 19–22

INTER-NOISE 2012, the 41st International 

Congress and Exposition on Noise Control 

Engineering, will be held in New York City, 

USA, from 19-22 August 2012. The theme of 

the Congress is Quieting the World’s Cities. 

The congress is being held in conjunction 

with the American Society of Mechanical 

Engineers Noise Control and Acoustics 

Division (ASME NCAD) annual meeting, is 

sponsored by the International Institute of 

Noise Control Engineering (I-INCE), and 

is being organized by the United States 

Institute of Noise Control Engineering 

(INCE-USA). The Acoustical Society of 

America (ASA) and SAE International are 

also co-sponsoring the event. 

We anticipate a large, broad program of 

sessions on a variety of acoustics, vibration, 

and noise topics. We plan to hold special 

workshops highlighting city noise codes, and 

the New York City noise code in particular.

inter-noiSe 06 proceedings
This searchable CD-ROM contains the 662 papers presented at 
INTER-NOISE 06, the 2006 Congress and Exposition on Noise 
Control Engineering. This, the 35th in a series of international 
congresses on noise control engineering was held held in 
Honolulu,Hawaii, USA on December 3-6, 2006. The theme of 
the congress was “Engineering a Quieter World.”

The technical topics covered at INTER-NOISE 06 included:
Aircraft and Airport Noise Control•	
Community Noise•	
Fan noise and aeroacoustics•	
Highway, automobile and heavy vehicle noise•	
Machinery noise•	
Noise policy•	
Product noise emissions•	
Sound quality.•	

the noiSe-con 2011 proceedings archive (1996-2011)
NOISE-CON 2011 was held jointly with the Transportation 
Research Board (TRB) ADC40 Committee on Transportation-
Related Noise and Vibration on 25-27 July, 2011 at the Marriott 
Downtown Waterfront Hotel in Portland, Oregon.  One 
hundred forty seven (147) technical presentations were given 
at the conference and of those, 132 were submitted as written 
papers that are included on this DVD.  

This DVD contains the proceedings of ALL NOISE-CON 
conferences held since 1996. This includes the years 1996, 
1998, 2000, 2001, 2003, 2004, 2005, 2007, 2008, and 2010. Also 
included are the proceedings of two sound quality symposia, 
1998 and 2002. So, including the NOISE-CON 2011 papers, a 
total of 1621 technical papers are included on this DVD. All 
papers are in PDF format. 

www.atlasbooks.com/marktplc/00726.htm

nGc teStinG ServiceS

Acoustical Testing Laboratory

ASTM, ISO, SAE test capabilities
including: E 90 (Floor-Ceiling & 
Partitions); E 492; C 423; E 1414; E1222 
(Pipe Lagging); SAE J1400 
(Automotive Barriers)

Rental times also available
Plus Fire Test Services:
E 84 (Flame Spread); E 119 (Endurance).
1650 Military Road
Buffalo, NY 14217-1198
716 873-9750
716 873-9753 (Fax)
email@ngctestingservices.com
http://www.ngctestingservices.com

Mark your calendar and 
plan to participate!
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