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Noise Regulation and Labeling Systems for 
Industrial Products

President’s Column

A
ny noise problem includes three processes: 
emission, propagation, and reception. Measures 
need to be taken in each of these processes. 

Among them, the most essential and effective is to 
decrease the noise emission. For this purpose, systems 
for the regulation of noise emissions or noise labeling 
have become required in environmental noise policies. 

In this respect, the European Union (EU) leads 
the world by legislating noise regulation and a 
labeling system for various kinds of industrial goods 
covered by the EU Directives. These systems should 
be earnestly discussed in other countries. In this 
column, I would like to briefly introduce the current 
situation in Japan.

Automobiles: Beginning in 1951, a noise emission 
regulation system was enacted under the “Noise 
Regulation Law,” in which limit values for noises 
under acceleration and steady running conditions and 
exhaust noise are specified for each of four classes 
of road vehicles. The limit values have been reduced 
step-by-step. 

Airplanes: As in many countries, Japan is 
also applying the “Airworthiness Certification 
Procedures” specified in the “Civil Aeronautics 
Law” and airplanes not in conformity with this 
specification cannot be operated.

Trains: At present, there is no noise emission regula-
tion in Japan. As for the Shinkansen. Super-express 
train, “Environmental Quality Standards” have been 
enacted as an effective immission regulation and 
noise mitigation measures are strongly taken. 

Machinery for construction works: The “Noise 
Regulation Law” specifies typical noisy machines 
used in construction works and obliges constructors 
to give notification of the usage of these machines. 
The law also specifies the noise limit at the site 
boundary. The Ministry of Land, Infrastructure 
and Transport is promoting a system to designate 
“low-noise type machine” for typical construction 
machines. In construction work for national and 
public projects, only machines complying the 
specified limits can be used—whereas there is no 
such a limitation for private enterprises. 

Machinery used in factories: The “Noise 
Regulation Law” specifies typical noisy machines 
used in general factories and obliges industries to 
give notification of the usage of these machines. In 
this procedure, there is no system of noise emission 
regulation or labeling. To complement this system, 
the limit of noise level at the site-boundaries is 
specified in the law. Such machines as boilers, 
refrigeration equipment, and cooling-towers are 
regulated in ordinances by local authorities.

General consumer products: There are nineteen 
Japanese Industrial Standards (JIS) for various 
kinds of household appliances and the measurement 
methods of noise emission are specified for each 
appliance. If the measurement results meet the 
standard, manufacturers manufacturers are allowed 
to put the JIS-mark (logo) on the products. Although 
this system is not legally mandatory, it can be 
considered as a kind of noise labeling with the 
expectation that market forces will be effective.

As mentioned above, the Japanese “Noise 
Regulation Law” specifies noise limits for major 
noise sources and is, to some extent, effective. But 
it is a problem that machinery/equipment has been 
becoming more complex and the specifications in the 
law are becoming out of date.

The noise labeling system for general consumer 
products in Japan is at the initial stage and still 
premature. For this type of noise sources, it should 
be discussed if noise limits (regulations) should be 
specified legally; rather, it should be left to public 
judgment by expecting market forces to be effective.

When considering this topic internationally, 
standardization is needed for the methods for 
measuring and expressing the noise emission from 
industrial products. In this respect, the role of ISO 
is very important and harmonization between 
international and national standards in each country 
is also essential. This product noise issue will 
be discussed in I-INCE TSG 7, and we are very 
much looking forward to seeing the results of its 
activities.  NNI

Hideki Tachibana

2007 I-INCE President



88 www.inceusa.org  •  www.noisenewsinternational.net  •  www.i-ince.org  2007 September

A Cooperative Approach for Managing Noise 

Editor’s View

O
ver 500 persons attended the first European 
Forum on Effective Solutions for Managing 
Occupational Noise in July in France. With the 

support of a number of organizations, Jean Tourret, 
President of INCE Europe, and his team organized an 
excellent meeting—bringing together representatives 
from the diverse groups that have an interest in 
reducing the extent of hearing loss following 
excessive noise exposures in the workplace.  

For the small contingent from the Asia Pacific region, 
it was particularly interesting to see the effect that 
the European Directive (2003/10/EC)1 has had on 
the development of noise management across the 
EU countries.  This directive on minimum heath and 
safety requirements for noise exposure provides the 
basis for the legislation in each country.  Thus, all the 
countries need to implement the two staged approach 
with the action level and the exposure limit.  

Most countries in the Asia Pacific region have some 
form of occupational noise legislation.  The example 
of the EC directive shows the benefit of having 
an agreement to the principles across a number of 
countries—as that fosters a cooperative approach 
to developing the required solutions.  In many 
cases, the solutions are available and it is mainly 
the dissemination and adaptation that is required.  
In other situations, the problem is complex and 
the cooperative approach can assist to develop the 
appropriate solution.   

The majority of those working in the area of 
occupational noise have an engineering and 
technical background, and so their training is to 
use quantitative information.  Thus, measurement 
provides the basis for assessing the extent of 
the problem and the development of solutions.  
Presentations at the forum discussed this aspect 
and some outlined the development and use of 
large databases of noise level data for a range of 
tools, processes, and workplaces.  These databases 
will provide useful information for those outside 
Europe because they will be accessible from the 
Internet.  Many countries in the Asia Pacific region 
are importers of equipment and tools and the impetus 

from the EU for the inclusion of noise level data on 
specifications will be of assistance in our region. 
Manufacturers in countries that export machinery and 
equipment to the EU are impacted by this directive in 
two ways. First, they have to provide a declaration of 
the noise emissions of  the products, and, second, the 
demand for low-noise equipment will increase. The 
demands for low-noise products hopefully will also 
increase in the Asia-Pacific region. 

On the other hand, some of the presentations 
showed the benefits of a more pragmatic and 
qualitative approach to noise management.  This 
acknowledges the high cost of detailed measurements 
and monitoring and proposes that more efforts 
be placed in risk prevention and control.  This 
approach involves the employers and the workers 
to cooperatively identify the priority items and to 
decide on general strategies for noise reduction 
that they can adopt.  This discussion within the 
workplace provides an education on noise as well as 
a good basis for effective implementation of noise 
management solutions.  In most workplaces, the 
specialists will need to be consulted but at least by 
that stage there is already a good understanding of the 
goals for the noise management.  In both developed 
and developing countries, this cooperative approach 
within the workplace, in the first instance, could 
lead to more effective use of limited funds and a 
better overall understanding of the goals of noise 
management.  NNI

Marion Burgess

Asia-Pacific Editor

1 Noise Directive 2003/10/EC of the European Parliament 
and the Council of 6 February 2003 on the minimum 
health and safety requirements regarding the exposure of 
workers to the risks arising from physical agents (noise).  
Available online at http://eur-lex.europa.eu/LexUriServ/
site/en/oj/2003/l_042/l_04220030215en00380044.pdf.
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This is the 59th in a 

series of articles on 

the Member Societies 

of International INCE.

Spanish Acoustical Society

F
ounded in April 1969, the Spanish Acoustical 
Society (SEA) is a non-profit scientific and 
technical organization that promotes that the 

development of the field of acoustics in Spain. 
The group was formed in response to interest 
expressed by a large number of professionals who 
participated in the First International Conference 
on Noise Control held two years earlier in Spain.

The seven principal objectives of SEA are to:
• promote progress in all aspects of acoustics
• foster research in the field
• cooperate in the development of the musical culture
• monitor and assist in reducing individual and 

community exposure to noise
• organize conferences on acoustics
• edit a periodic journal, Revista de Acustica
• promote "Total Quality" in acoustical systems and 

installations

SEA maintains close ties with a number of 
professional organizations, including the Instiuto 
de Acustica of the Scientific Research Council of 
Spain. The Society is a founding member of the 
European Acoustics Association (EAA), which is 
united with FASE, of the International Commission 
on Acoustics (ICA), and of CEAF Comite Espanol de 
Audiofonologia. It also maintains membership in the 
Bureau International d'Audiophonologie (BIAP), and 
the Federacao Iberoamericana de Acustica (FIA), a 
federation of the acoustical societies of Spanish and 
Portuguese speaking countries.

SEA has a long tradition of sponsoring educational 
forums, workshops and seminars. Most recently, the 
Society co-hosted the 19th International Congress 
on Acoustics held in Madrid and focused on the 
general theme of “Acoustics for the 21st Century.” 
In 1994, SEA celebrated the 25th anniversary of its 
founding by hosting an International Conference 
on the Acoustic Quality of Concert Halls, also in 
Madrid. An international conference on “Noise in 
Urban Areas” was held in 1991 and in 1990, the 
Society helped the profession address concerns on 
“Environmental Noise in Urban Areas.” 

SEA organized the 8th FASE Symposium on 
Environmental Acoustics in Zaragoza in 1989, the 

Member Society Profile

11th FASE Symposium on Acoustical Materials and 
Ultrasonic Transducers in Valencia in 1984, and in 
1977, SEA organized on behalf of the International 
Commission on Acoustics (ICA) the 9th International 
Congress on Acoustics in Madrid, with satellite 
symposia in Barcelona and Seville. The event 
attracted 1,500 participants from all over the world; 
some 900 papers were presented.

Every year, SEA organizes a national meeting in 
different cities in Spain. This conference, which 
is called “Tecniacustica,” promotes the study of 
acoustics in Spain’s universities and provides an 
annual opportunity for reporting on the latest research 
developments and technical advances in the field. The 
conference is usually arranged to cover four areas:
• community noise
• industrial noise and workers' health
• architectural acoustics
• vibration control

The technical committees of SEA cover the following 
areas of acoustics: ultrasonics, general occupational 
noise environmental acoustics, architectural 
acoustics, and measurement and instrumentation.

From its founding, SEA has cooperated with the 
acoustical societies of other countries, particularly 
those in Europe and Latin America that use 
Romance languages. SEA publishes Revista de 
Acustica, the premier acoustics publication in the 
Spanish language.  NNI

Member Society Profile is a regular feature 
of the Noise News International. If you would 
like to have your society featured, please 
contact George Maling at inceusa@aol.com.
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PROgRAM
Though many of the conference details are still in the planning stages, organizers 
are expected to incorporate several of the features usually offered at a Noise-
Con meeting, including technical sessions on noise and vibration control issues 
and related topics along with a large vendor exposition. The Expo, managed by 
Richard Peppin of Scantek, Inc., will offer displays of materials, instruments and 
services in the noise and vibration control field. An Expo reception and off-site 
social will also be included. Potential exhibitors are encouraged to contact Peppin 
for details, including costs and floor plan (PeppinR@AMSE.org)

To facilitate interaction among wide spectrum of noise control professionals, the 
30th annual conference of ASME’s Noise Control and Acoustics Division (NCAD) 
will be held in conjunction with Noise-Con 2008. The ASME NCAD conference is 
expected to contribute 40-60 papers to the joint event; Noise-Con alone usually 
draws 150-200 papers. “Merged” sessions are also planned so that ASME NCAD 
and INCE members can jointly present their work. One of the Noise-Con’s three 
plenary lectures will be hosted by ASME NCAD as its annual Rayleigh Lecture 
series. Steve Hambric, Pennsylvania State University, is the AMSE NCAD organizer.

Immediately following Noise-Con 2008, a Sound Quality Symposium 
(SQS) is planned for 31 July. Patricia Davies, Purdue University, and Gordon 
Ebbitt, Carcoustics, will plan this event, which is expected to feature a number of 
technical papers on topics related to sound quality, including its applications to 
noise control and product design.

VENUE
The venue for Noise-Con 2008 will be familiar to many attendees: Inter-Noise 
2002 was held at this property. This elegant, four-diamond hotel combines all 
of the amenities of modern city living with a comfortable suburban setting—
across from Ford World Headquarters and the Henry Ford Museum, and just 
minutes from downtown. Enjoy the many advantages of this well designed from 
extensive business facilities and spacious guestrooms to on-site transportation 
services and delicious dining options. The hotel has a 24-hour fitness center, 
indoor pool, whirlpool and sauna. Discounted rates will be available to Noise-
Con 2008 participants.

Details on Noise-Con 2008 will be posted on the INCE website (www.inceusa.org) 
as they become available. Inquiries about the event can be sent to Pam Reinig, 
Director of the INCE Business Office and Noise-Con 2008 Conference Secretariat, 
at preinig@iastate.edu.

The Institute of Noise Control Engineering/USA has announced 

that Dearborn, Michigan, will be the site for Noise-Con 2008. The meeting 

will be held 28-30 July at the Hyatt Regency; Teik C. Lim and Jay H. 

Kim, both of the University of Cincinnati, are serving as the general chair and 

technical chair, respectively.

FIrSt ANNoUNCEmENt Noise-CoN 08
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2006 Global Noise Policy Workshop II
Honolulu, Hawaii
4 December 2006

A fourth Global Noise Policy Workshop 
was held during INTER-NOISE 2006 in 
Honolulu, Hawaii, on Monday, December 
4.  The theme of the workshop was 
“Implementation and Enforcement of 
Noise Control Policies.” William W. Lang 
and Tjeert ten Wolde were co-chairs of the 
workshop.

The workshop featured morning and after-
noon sessions with presentations by experi-
enced engineers from countries around the 
world.  Summaries of the panel presenta-
tions and discussion for the first session of 
the workshop were published in the June 
issue of this magazine.  This issue contains 
similar information for the second session.

Panelists spoke on the development, 
implementation, and enforcement of noise 
control regulations in their country at local, 
state, and national levels. 

The following presentations were made 
during the first session of the Global Noise 
Policy Workshop.  A discussion session 
followed.  Summaries of the presentations 
as well as a summary of the discussion are 
included in this article, and material from 
the third session will be featured in the 
December issue of NNI.  

Review of Noise Policy in 
Japan
Rika Tanaka, the Ministry of the 
Environment of Japan

Noise Policy in Brazil
Samir N. Y. Gerges, Federal University of 
Santa Catarina, Florianopolis, Brazil 

Eco-labels, Acoustical Test 
Codes, and Quiet Products
Ikuo Kimizuka, IBM Japan

noise—L
50

—was adopted in 1971, and 
later, in 1998, L

Aeq
 was adopted.

Noise Regulation Law
Noise regulation law was established in 
1968.  The targets of this law are industrial 
complexes, construction sites, and motor 
vehicles.  Each noise source has different 
values and the indexes are also different.  
The number of noise complaints in 
Japan has decreased since this law was 
established, but recently they have been 
increasing because of the increase in 
construction work. 

Today’s Challenge of Noise 
Policy
The Weighted Equivalent Perceived 
Noise Level (WECPNL) was adopted 
as the index of EQS for aircraft noise 
in 1973.  It has never been revised, and 
recently the validity of this index has been 

questioned.  This questioning 
is mainly caused by a slight 
contradiction in evaluating 
aircraft noise using 
WECPNL at Narita Airport.  
So we are investigating 
the validity of WECPNL 
and the relationship among 
WECPNL and the day-
evening-night level, L

den
.  As 

a result of this examination, 
it was found that a linear 

relationship exists between WECPNL 
and L

den
, and no contradiction may occur 

as long as we adhere to the energy-sum 
principle when calculating L

den
. 

Future Prospects
It has been about 30 years since EQS 
and the noise regulation laws were 
established.  As a result, some problems 
of environmental noise have been 

How Standards Can Help 
Implement global Noise 
Control Policies
Paul Schomer, Schomer and Associates, Inc.

Review of Noise 
Policy in Japan
Rika Tanaka, the Ministry of 
the Environment of Japan

Introduction
A review of noise policy in Japan will 
cover the following:
• current laws for environmental noise, 
• environmental quality standard (EQS) 

for noise,
• noise regulation law,
• today’s challenge of the noise policy, 

and
• future prospects.

Current Laws for 
Environmental Noise
In Japan basic environmental 
law was established in 
1993 which defined the 
fundamental principle: to 
reduce environmental noise 
in Japan.  Environmental 
Quality Standards (EQS) and 
noise regulation law were also 
established under this law.

Environmental Quality 
Standards for Noise
The purpose of the Environmental Quality 
Standards (EQS) is the protection of 
human health and the conservation of the 
living environment.  Furthermore, they are 
the policy target.  We have three EQSs for 
general noise, including road traffic noise, 
aircraft noise, and high-speed (bullet) 
train noise.  The index of EQS for general 

WECPNL and 

Day-Evening-Night 

Sound Level are 

Closely Related
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exposed as mentioned previously.  We are 
trying to review the measuring methods, 
evaluation methods, and regulation 
methods for each noise source, such as the 
appropriateness of the system for factories 
and construction work.

Noise Policy in 
Brazil
Samir N. Y. gerges, Federal 
University of Santa Catarina, 
Florianopolis, Brazil 

Policies and regulations
There are noise policies and regulations in 
Brazil for occupational, community, and 
product noise.  
1. Noise in the workplace, MTE 3214-

1978, is a regulation of the Minister 
of Labour which specifies 85 dBA – 8 
hours shift with 5 dBA exchange rate 
(this should be changed to 3 dB).

2. Community Noise:  There are two 
regulations of the Minister of the 
Environment covering noise which 
affects industrial, commercial, social, 
recreation, and political activities.
• Silence regulation NBR10151:  

SPL= 35-45 dBA between 10 PM to 
6 AM (to be adjusted depending on 
the zip-code area). 

• Comfort regulation NBR10152:  
Table of SPL (35 to 60 dBA) or 
NC curves for each place (hospital, 
hotel, residence, offices, school, etc.) 
range from NC= 30 to 55.

3. Brazil also has Standard NBR 13910-
1, -2, and -3:1999 which recommends 
noise labeling using the sound power 
level.  This has been in effect since 
15 August 2000 and applies now to 
vacuum cleaners, hairdryers, mixers, 
and refrigerators; although it is 
expanding to include other household 
appliances.  At this time the standard is 
“recommended” but not “required.”

Brazil’s position regarding 
noise control  
We believe that actions for industrial noise 
control at the source should be considered 

as a first priority, but if economically not 
possible, the use of hearing protection 
for exposure levels above 85 dBA should 
be mandatory.  The Ministers of Labour 
and the Environment are responsible for 
enacting and enforcing the noise control 
regulations and are considering the 
following actions to make the public more 
aware of the need for noise control:
• Offer technical courses for human 

resources in the government agencies,
• educate the public on the effects of 

noise on health,
• encourage manufacturers to produce 

low-noise equipment, and
• support financially the development of 

new-technologies for quiet products.  

Regulation enforcement
Since 2001 the workers’ party has been in 
power in Brazil, and since then industrial 
noise regulations have been enforced, often 
with a court case.   If industrial noise cannot 
be reduced at the source, hearing protectors 
are required.  In Brazil, there are over 1,000 
brands of hearing protectors available 
(locally manufactured, exported and 
imported).  All hearing protection devices 
must go through attenuation measurements 
in Brazil (ANSI S12.9-2000 [B]) subject fit 
method, at the UFSC – LARI Laboratory.  
But in spite of the enforced use of hearing 
protection, there are a large number of 
workers with permanent hearing loss due to 
the difficulties of correct fitting, especially 
for the plug type.

Situation in South 
America
Most South America 
countries have regulations 
similar to those in Brazil. But 
in many, enforcement is not as 
effective as it is in Brazil.  The 
countries with regulations that 
are being enforced include, 
in the order of effectiveness, 
Brazil, Chile, Mexico, 
Argentina, and Peru.

Education in the detrimental effects of 
excessive noise and the availability of 

noise control is also very limited in South 
America.  Brazil has been effective in its 
efforts to increase public awareness; and, 
to some extent, Chile and Mexico are 
making limited efforts in education.  The 
IbroAmerican Federation of Acoustics 
(FIA) in the last years has played an 
important role in noise control engineering 
education through its congresses in 1998 
(Brazil), 2000 (Spain), 2002 (Cancun with 
ASA), 2004 (Portugal), and 2006 (Chile).  

What can be done to improve the 
implementation and enforcement of 
noise regulations in South America and 
worldwide?  We have the following 
opportunities:
• Education at all levels—primary, 

secondary, high school, and university,
• offering low-cost congresses and 

seminars for workers, government 
bodies, safety technicians and 
engineers,

• training of government agency 
personnel,

• distribution of low-cost publications,
• encouragement of manufacturers to 

produce low-noise equipment,  
• funding of research groups developing 

new technology for a quieter 
environment, and

• participation in international 
standardization for noise control.

Through the Member Societies of I-INCE, 
we can move noise policy from a national 
level to a global level by developing 

stronger relationships 
between these Member 
Societies and encouraging 

more effective participation 
in the activities of I-INCE.  
I-INCE could support 
activities to reach the public 
in developing countries 
in their local language the 
message that hearing health 
is a basic necessity.  I-
INCE could also support 
education in basic noise 

control concepts and techniques in these 
developing countries.

Industrial Noise Control 

at the Source 

Should be Considered 

as a First Priority
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Future Actions
I-INCE could encourage organizing 
congresses, workshops, or seminars in 
the developing countries.  An excellent 
example is INTER-NOISE 2005 which 
gave a good boost to Brazil and South 
America in noise control engineering 
advances.  In addition, the registration fees 
for attendees in these developing countries 
should be about 50 percent of full fees.  
This reduction in fees enabled many South 
American engineers to participate without 
serious financial strains.

The Member Societies of I-INCE can sup-
port the publication in local languages of 
basic noise control techniques.  Also, publi-
cations such as Noise Control Engineering 

Journal, Noise/News International, and 
publications of other professional societies 
involved in the reduction of noise world-
wide might be offered at reduced fees to 
individuals who are members of the I-INCE 
Member Societies.  

Eco-labels, 
Acoustical Test 
Codes, and Quiet 
Products
Ikuo Kimizuka, IBM Japan

There are no obligatory noise-level 
requirements for information technology 
(IT) equipment.  However, there are 
available eco-labeling systems and 
recommended acoustical test codes for 
this equipment.  Both the test codes and 
eco-labels provide manufacturers with the 
opportunity for a “level playing field” for 
their products.  The IT equipment which 
these affect in terms of noise includes 
personal computers, printers, copiers, 
servers, and mainframe devices.  

Eco-labels
There are many eco-labels in Europe; 
among them are the Nordic Swan, the Blue 
Angel Mark, the EcoMark, and the EU 
eco-label (eco-flower).  Non-European eco-
labels include:

• Korea:   Eco-labelling Program     
• Taiwan:  Green Mark  
• China:  China Certification Committee 

for Environmental Labeling (CCEL) 
• Singapore:  Green label 
• Japan:  Eco-mark 

Acoustical Test Codes
Acoustical test codes are a set of standards 
dedicated to the measurement, declaration, 
and verification of the noise emissions of 
specific categories of equipment.  Some 
acoustical test codes for IT equipment may 
be found in the following:
• Statskontoret 26:6 (Sweden)
• European Telecommunications Institute 

(ETSI) 300 753
• ISO 7779 for measurement
• ISO 9296 for declaration

Key noise limit parameters in the test codes 
must be shown as the declared, A-weighted 
sound power level, L

WAd.  The chart below 
shows some available test codes.

INTERNATIONAL INDUSTRY JAPAN

ISO 7779 ECMA-74 JIS X 7779

ISO 9295 ECMA-108
JIS X 7779  

Annexes F, G

ISO 9296 ECMA-109 JIS X 7778

Each set of test codes works well.  If there 
is no measurement, there is no control!

Summary
• There is no regulatory obligation for IT 

equipment noise emissions.
• The key noise emission parameters are 

the declared A-weighted sound power 
level L

WAd, supplemented by A-weighted 
emission sound pressure level L

pAm.
• Test codes by ECMA/ISO/JIS work well.
• Noise test codes and eco-labels make a 

level playing field!
• A noise level playing field is one way 

to encourage noise control policy, 
especially in market-based situations.

• There is a need to regularly update the 
noise test codes.

• There is also a need to investigate the 
possibility of new and/or additional 
noise control parameters (sound quality).

How Standards 
Can Help 
Implement global 
Noise Control 
Policies
Paul Schomer, Schomer and 
Associates, Inc.

There is no question that International 
Standards (i.e., International Organization 
for Standardization (ISO) and International 
Electro-technical Commission (IEC)) are 
required for implementation of global noise 
control policies.  They are a requirement 
for source emissions measurements, sound 
propagation modeling, receiver immission 
measurements, and receiver noise rating.  
Thus standards are more than an aid to 
implementing global noise control policies; 
they are essential.

But standards are a two-edged sword.  
Standards, while essential to global noise 
control policies, also inhibit improvements 
in implementation and enforcement 
of global noise control policies.  For 
example, A-weighting has been in use 
for about 75 years.  It facilitated the USA 
Environmental Protection Agency national 
noise policy in 1974, it has been adopted 
in the EU for their noise mapping program, 
it is used in ISO 1996, and it is used in 
many local and regional regulations.  But, 
as demonstrated by ISO 1996, the use 
of A-weighting requires many ad hoc 
corrections, especially when multiple 
different types of sound sources are 
involved.  Possibly better metrics cannot 
get evaluated and/or implemented in large 
part because of the extensive historical and 
current use of A-weighting in standards.

Sound level meters (SLMs) are a second 
example.  The International Standardization 
of the SLM allows for the international 
comparability of measurements and 
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facilitates international trade.  But the SLM 
features include the minimum composite 
set that achieves consensus, and the 
measurement uncertainty is the maximum 
that obtains consensus.  

Noise source operating requirements 
during standardized measurements are 
another example.  Automobile emissions 
were measured in accordance with 
applicable standards under maximum 
noise conditions, and internationally these 
source emissions were reduced.  But the 
sound levels in communities that resulted 
from automobile emissions did not decline.  
The maximum noise level was the wrong 
operational quantity to be measuring.  It 
simply did not correlate well with normal, 
in-use automobile noise emissions.

Thus standards, to be truly effective, must 
be more open to new ideas (e.g., a new 
metric), must push the state of the art—at 
least to some extent (e.g., measurement 
uncertainty), and, clearly, the source operat-
ing conditions required during emissions 
measurements must lead to corresponding 
reductions in source immissions.

In addition to the technical content issues 
described above that relate to the use of 
International Standards for the fostering 
of global noise policies and the movement 
from national to international policies, 
there are non-technical issues related to 
implementation and use of International 
Standards.  For example, national pride, 
protectionist policies, or bureaucratic 
stubbornness each can inhibit the adoption 
and use of International Standards.  
Consider the large number of metrics for 
assessing aircraft or motor vehicle noise 
that formerly, and to some extent still, exist 
in Europe.  Surely national pride plays a 
role in the creation of such a situation.  

Discussion
Following the four presentations, a 
discussion was held.  Below is a summary 
of the discussion.  This includes questions 
(Q) from the attendees, answers (A) of the 

panelists, and comments (C) from both 
attendees and panelists.  Bill Lang chaired 
the discussion.  The discussion has been 
arranged by topic, and is not in the order in 
which the actual discussion took place.

Panelists: Rika Tanaka, Japan
  Samir Gerges, Brazil
  Paul Schomer, U.S.A.
  Ikuo Kimizuka,  
  Japan

Metrics for 
Community Noise
Q:  Paul Schomer, can you 

suggest any path to move 
away from A-weighting?

A:  Perhaps an I-INCE 
technical study group is a 
start.  

C:  (Dan Kato) Would the next logical step 
just be going to loudness?

C:  (Paul Schomer) I think that the next log-
ical step is something that better approxi-
mates how we hear.  It could be loudness, 
but it could be other metrics that are 
useful indoors.  It’s strange to me that we 
measure A-weighted levels outdoors the 
noise that people hear indoors.

FAA’s Role
Q:  Paul Schomer, is the Federal Aviation 

Administration of the U.S. a help or 
a hindrance in the search for global 
(international) standards and noise 
criteria?  

A:  They are very much a hindrance.  In 
the latest round of noise reductions for 
the Stage 3 aircraft, my understanding is 
that most major aircraft manufacturers 
report they can meet the requirement 
which entails minor modifications to a 
few existing aircraft.  The FAA approved 
X plus delta so the result was that the 
manufacturers had to do nothing.

Q:  Paul Schomer, what steps are next 
needed to assist the FAA in becoming 
more responsive and responsible?

A:  The fundamental problem is that the 
advocate of aviation in each country 

cannot also be the environmental 
regulator.  It’s like having the fox 
watching the hen house.  It can’t 
possibly work.  The result has been 
that it’s almost impossible to build new 
airports worldwide because the public 
recognizes that this is a problem, but 
the airport community believes it’s 

not a problem.  Therefore, 
capacity at airports is being 
strained to the limits; new 
airports can’t be built 
because the regulatory 
policy is broken.

Standardization’s 
Role
Q:  Paul Schomer, you 

have clearly indicated the shortcomings 
of standardization to serve global 
harmonization of the various elements 
of noise control.  I think that we cannot 
overcome these obstacles and that we 
should limit our ambitions to the most 
important items.  In my opinion these 
are 1) type-test methods for products 
and 2) immission quantities.  What do 
you think?

A:  Whenever we have somebody new in 
standards, we tell them not to set their 
scope too broad.  The smaller the piece 
we try to chew on at one time, the more 
likely we will succeed.  Certainly in 
standards that’s the case.  

Traffic Noise Regulation in 
Brazil
Q:  Samir Gerges, what types of prediction 

models or methods are used to evaluate 
traffic (cars, trucks, buses) noise in 
Brazil?

A:  In Brazil the Ministry of the 
Environment has had a regulation for 
traffic noise since 1990.  They adopted a 
long-term plan for maximum noise level 
limits of vehicles, both moving (bypass) 
and standing still, measured according 
to ISO standards.  Our goal was that by 
the end of 2006, all new cars, trucks, 
and buses must satisfy the limits.  The 

Standards, to be Truly 

Effective, Must be Open 

to New Ideas
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manufacturers must guarantee that all 
new vehicles produced are within these 
limits.  Such measurements are being 
performed in different states and cities. 

Q:  Samir Gerges, has Brazil used any of 
the U. S. traffic noise prediction models 
such as TNM Version 2.5 to calculate 
future noise levels which could be used 
to provide noise abatement?

A:  No.

global Eco-Labels
Q:  Ikuo Kimizuka, do you see any 

possibility for a global eco-label?

A:  Yes.  The potential for a global eco-
label network exists.

  
Complaints About Noise
Q:  Rika Tanaka, you have shown plots 

about the number of complaints in 
Japan.  How were they determined?

A:  Every year the central government 
tabulates calls and complaints about 
noise issues reported to the local 
governments.

Q:  Rika Tanaka, was the way in which 
they were determined constant over the 
years?

A:  Yes.

C:  (Tjeert ten Wolde) The number of 
complaints is a very tricky quantity, 
and is very much determined by local 
circumstances.  You mentioned the 
step from the local government to the 
central government, but the vital step 
is the step from the citizens to the local 
authorities.  If the local authorities 
change the way in which they collect 
complaints, the final data cannot be 
compared.  This is why I do not like 
to use complaints as a quantity for the 
evaluation of a noise situation.

Regulations, Standards, and 
guidelines in Japan and 
Elsewhere
Q:  Rika Tanaka, this is about Japanese 

Environmental Quality Standards 

(EQS) on traffic noise.  Please tell us 
if the standards are statutory for all 
types of roads.  If the standards cannot 
be met, particularly the nighttime 
standards, what are the consequences?

A:  The EQS is just a guideline, so 
nothing much is done.  But we have 
other noise regulations which require 
sound levels below certain limits, 
and you have to do something about 
this noise.  The government or local 
authorities can’t avoid taking action to 
enforce these levels.  

C:  (Larry Finegold) There are several 
parts to the environmental quality 
standards for road traffic in Japan.  
First, this is not determined by the type 
of road; there’s just one standard for 
all roads.  Second, there is no separate 
nighttime standard.  Third, there is 
a difference between a regulation 
and a guideline.  The numbers in the 
environmental quality standard are only 
guidelines.  However, there is a parallel 
linked policy on environmental impact 
assessment where they take the same 
information from the environmental 
quality standard and make it regulatory 
in the environmental impact assessment 
regulation.  So there is a distinction 
between regulation and guideline—
sometimes the same number is 
considered a guideline, sometimes it is 
considered a regulation.  

C:  (Dieter Schwela) 
Guidelines are not 
standards, because 
standards are promulgated 
with enforceable noise 
levels.  So the question 
is:  Are your guidelines 
promulgated or are they 
just recommendations 
which cannot be enforced?  

A:  (colleague of Rika) The 
standards were established 30 years 
ago, and at that time the meaning 
was different.  Now we use the word 
standard, but it means guideline—
desirable guideline but not mandatory.

C:  (Bill Lang) So you’re saying there is 
no enforcement or penalty for non-
compliance because there is nothing to 
be complied with; it’s only a guideline.  
Is that correct?  

C:  (colleague of Rika) If the guideline 
is used for impact assessment, you 
have to do something to reduce noise 
until you meet that guideline.  But for 
other purposes if the noise is above the 
guideline, nobody need do anything 
about it.

C:  (Larry Finegold) The environmental 
quality standards were developed in the 
1970s when a standard was simply a 
guideline.  But in environmental impact 
assessment, that same number now falls 
under a different government policy 
document which is regulatory. 

Q:  (Bill Lang) What is the penalty for 
non-compliance?

A:  (Larry Finegold) Enforcement, 
compliance, and mitigation are more 
flexible than in Western countries.  
Mitigation is required in order to reduce 
the exposure to the required level.

C:  (Dieter Schwela) A standard is a 
value which is promulgated where you 
have a penalty if the standard is not 
complied with.  

C:  (Larry Finegold) ISO 
and U.S. ANSI standards are 
not regulatory; compliance 
is not required.  For the most 
part standards are voluntary.  
They are, in fact, guidelines.

C:  (Maurice Yeung) In 
Hong Kong we have a limit, 
probably from the mid-80s, 
for road traffic noise.  If 
this limit is used for impact 
assessment, it becomes a 
standard so that there is a 

requirement for the noise sources to 
meet the standard.  

C:  (Tjeert ten Wolde) This is completely 
opposite from what it is in my 
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country.  There are firm limits within 
the legislation, but we don’t call 
these standards.  Standards are 
recommendations which legislation may 
adopt and make them requirements.  In 
the environmental impact assessment in 
my country, and I think in the whole of 
Europe, there are no set standards.  It is 
a very flexible approach.

C:  (Larry Finegold) This discussion of 
terminology is well suited for this 
session today.  Yesterday Hideki 
Tachibana, who is the convener of I-
INCE TSG 3 where we are compiling a 
database of international noise policies, 
discussed this same issue at length.  We 
will produce a database in hard copy 
form and in a spreadsheet form on the 
I-INCE website in the near future.  We 
are thinking about doing away with 
this whole nomenclature of regulation, 
guideline, standard, whatever 
terminology you want to use, and going 
to a very simple scheme recommended 
by Dr. Schomer.  To avoid confusion, 
have just two categories—a policy 
is either required or recommended.  
That gets rid of the confusion, even 
though it does not resolve the issue 
in some countries like Hong Kong 
and Japan who use the same number, 
sometimes as a guideline, sometimes as 
a regulation.

C:  (Dieter Schwela) In Germany people 
consider a standard an enforceable 
value; and if one does not comply with 
the standard, there is a penalty.  It is 
mandatory.  Even in the environmental 
impact assessment it is not considered 
a recommendation.  The immission 
standards in Germany are standards 
with enforceable values.  If you don’t 
comply with them, then you have to pay 
for it.

C:  (Hee Joon Eun) There is a problem.  In 
Korea the use of the word standard is 
flexible.  If it is not exactly a standard 
but there is no other proper word, we 
use standard.  

C:  (speaker from Japan) The Japanese 
environmental quality standards were 
established by the Ministry of the 
Environment as guidelines for attaining 
desirable living conditions by the 
airports.  The reason for establishing the 
environmental quality standards was 
to have a desired goal which national 
governments and local authorities could 
strive to meet.

C:  (Truls Gjestland) As 
Dieter Schwela said, there 
is a misunderstanding 
of the word standard.  If 
you’re talking about ISO, 
those are methods for how 
to measure something, 
how to go about coming 
up with numbers.  Then 
you have limits that are 
imposed by local or 
national governments, 
but the limits are very 
seldom mentioned in the 
standards.  Standards 
are methods; that’s the 
difference.  In Deutsche 
Industrinormen (DIN) in 
Germany you don’t give the limits, you 
give the method, but some authorities 
then say that, according to this standard, 
the limit is determined.

C:  (Bill Lang) The U. S. government 
regulatory agencies use the word 
“standard” to mean a regulatory 
requirement.  

C:  (Paul Schomer) I think that “standard” 
is one word we cannot use in the 
documents we write and have it 
understood because it means something 
different in every country.  It doesn’t 
make anybody right or wrong, that’s just 
the way it is.  We had a similar problem 
in ISO 1996, Part 1, with the words 
“background” and “ambient.”  Because 
background and ambient meant exactly 
the opposite in two different countries, it 
was impossible to use those words; and 
we used “residual.”  We cannot use the 
word “standard” and communicate.

Q:  (Bill Lang) How does the audience 
feel if we were to adopt your proposal, 
Dr. Schomer, to use only two words—
requirement and recommendation?  
Would that avoid this linguistic hassle?

C:  (Kjell Spång) No.  Truls was right 
about international standards, European 
standards, and others—they do not 
have limits in them but are mainly 

methods for measurement 
and assessment.  Another 
common misunderstanding 
is that the European 
Community directive 
on environmental noise 
includes limits.  It 
doesn’t.  It tells you what 
to measure and how to 
do noise mapping.  The 
limits are set by the 
nations.  We use only the 
words “recommendation” 
or “requirement.”  The 
European standards 
(CEN, CENELEC) can be 
harmonized in relation to a 
specific EEC directive.  If 
you apply this standard you 

have fulfilled the requirements of the 
specific directive.  Then the standards 
can be more than recommendations.  
The word standard has been used since 
the beginning of the 20th century in 
ISO, in IEC, and now also in CEN and 
CENELEC and in national standards. I 
don’t think we can avoid that word.

C:  (David Lubman) With respect to what 
Kjell said about using just two words-
-recommendation and requirement.  
What if we add a third word, “method,” 
would that solve the problem?

C:  (Paul Schomer) I think what you’re 
dealing with in Technical Study Group 
3 is really the limit values and whether 
those limit values are required or 
recommended.  In the United States 
the FAA has a limit value that they like 
to make people think is some standard 
of 65 dB.  It’s a limit value and the 
question is:  Is it required or is it just 
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recommended?  Our EPA 
had a limit value of 55 
dB which was clearly a 
recommendation and not 
a requirement.  But in 
the state of Illinois, we 
have octave-band limit 
values for one hour Leq 
that are limit values and 
not recommendations.  So 
these numbers can either 
be limit values, they can 
be goals, they can be 
recommendations.  I think 
the confusion is that the 
word standard comes in 
there, but it’s a standard as to what the 
number is but doesn’t in any way mean 
the same thing as standard in the terms 
of ISO or IEC.  It’s the same word with 
two vastly different meanings.  Then 
to make it worse, in some countries 
apparently, even if it’s a limit value, 
the word “standard” means something 
different from one country to another 
country.  So again I say that for what 
we’re doing let’s not use “standard” 
but rather the limit values, and are 
these limit values requirements or 
recommendations.

C:  (Pierre Deshaies) We should 
distinguish between the scientific work 
in which I think most of the people here 
are involved and the political side of 
the problem.  In scientific terms I think 
that required measurement methods 
stick to the word “standard,” and these 
are ways to measure things.  When 
we set up limit values for different 
noise sources or contexts, then these 
are recommended limits; these are 
guidelines from a scientific point of 
view.  When these recommended 
guidelines are adopted into legislation 
by political process, then it is out of 
the field of scientific work.  I would 
stick to the idea of two basic terms 
and just explain that methodological 
requirements are developed by 
standardization organizations because I 
think we can’t get rid of the term.

Metrics: Indoor 
and Outdoor Noise 
Levels  
Q:  (Bill Lang) I would 
like to pursue the subject 
indirectly with a general 
question related to the 
problem of metrics.  Not 
only do we have a problem 
with terminology which 
we just discussed at great 
length, but we also have the 
problem of metrics which 
Dr. Schomer has mentioned 
earlier.  Paul Schomer, 
metrics and terminology go 

hand in hand.  Is there some way that 
this could be put together?

A:  Things can always be put together; 
but whether it’s a good idea or not or is 
logical to put them together is the issue.

C:  (Paul Schomer) We measure A-weight-
ed indoors for source measurements of 
equipment that is being used indoors.  
It’s the A-weighted sound, and the lis-
tener hears the A-weighted sound.  For 
environmental noise we measure the 
A-weighted sound outdoors for a listener 
indoors.  The difference between the two 
is the low-pass filter of the house.  So 
you’ve got something vastly different 
that the receiver is hearing depending 
upon whether it’s environmental sound 
or machinery sound with the same an-
noyance potential.  One or the other has 
to be wrong because you’re doing two 
different things for the same purpose.

Q:  Is the presence of the house causing 
an artifact to be introduced into the 
measurement?  

A:  (Paul Schomer) Yes, it has a substantial 
low-pass filter effect.

C:  (Bob Bruce) In Houston we’ve had an 
A-weighted sound level requirement 
outdoors, and we have a number 
of residential areas that are near 
restaurants and bars.  So you can be in 
compliance with the A-weighted sound 

level outdoors and still be driving the 
people inside crazy because of the low 
basses coming through.  We’ve often 
thought that a combination of the C- 
and A-limits might be an easier and 
more appropriate thing to enforce.

C:  (George Maling) One might 
also consider the case where you 
do something about the indoor 
environment.  For example, in the FAA 
set-up—the residential sound insulation 
program—you may measure the A-
weighted level inside the house in the 
beginning; and the treatment may result 
in a different frequency response.  So 
if you end up measuring insertion loss 
in terms of A-weighted levels, you may 
get a misleading reading. 

C:  (Tjeert ten Wolde) The type testing 
methods are emission test methods and 
are A-weighted.  But in many prediction 
methods for outdoor or indoor noise, 
one-third octave band spectra are 
used as input and for the transmission 
spectra, so you have a final spectra 
in one-third octave bands.  But this 
method within buildings results in a 
situation that appears to be better than 
it actually is.  The weak point is in the 
simplicity of the test methods. 

C:  (Larry Finegold) Absolutely correct.  
Why does this difference exist?  Why 
are we measuring outside and then 
predicting response inside?  Because 
this the way it has been done for 45 
years and the challenges of doing the 
noise exposure measurement for each 
person inside the house, and for each 
room, is an impossible challenge.  
Therefore, for 45 years we have 
relied on the outdoor/indoor transfer 
function which depends on whether 
you’re in a cold or a warm climate and 
on the season of the year (windows 
open, partially closed, or fully 
closed).  We’ve solved the problem 
to some extent by considering sleep 
disturbance as opposed to annoyance.  
In-bedroom noise measurements 
to study sleep disturbance have 
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been pretty much standardized 
internationally.  But we’ve just begun 
to study total noise exposure for other 
effects.  Until you have a portable 
noise monitor for human response 
studies in the community similar to 
the occupational noise dosimeter, you 
can’t solve the problem.

C:  (Volker Irmer) In Germany we had the 
same problem, and we have taken small 
steps to solve it.  In predicting indoor 
noise levels from outdoor noise levels, 
we add some correction factors that are 
due to the noise source.  For instance, if 
there is a train we add 5 dBs, if there is 
a road we add 2 dBs or something like 
this.  That is very easy but perhaps not 
a good way to handle this, but it is the 
first step.  

C:  (Truls Gjestland) You say that we 
should measure inside because people 
are inside, but they are also outside.  
Some studies use a 60 percent figure 
inside and 40 percent outside the home 
in the assessment.  So when you ask 
people at home, they are not necessarily 
inside their home.  They could be out 
on the balcony or in the street in the 
neighborhood.  So the outdoor noise is 
also quite important.

C:  (Comment from Japan) Japanese 
quality standards are primarily specified 
for indoors—speech interference and 
sleep disturbance are considered.  
Because the source of the noise is 
outdoors you must specify outdoor 
values.  If you measure indoor noise 
while you sleep, you get the level in 
a specific residence which may be 
different from that in another residence.  
So it is impossible to specify inside 
noise levels.  Therefore, the government 
decided to specify outside values taking 
into consideration the transmission loss 
of houses.  NNI
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Sound propagation: Review and tutorial
gilles A. Daigle, National Research Council, Ottawa, Canada K1A 0R6. 
E-mail: gilles.daigle@nrc-cnrc.gc.ca

Introduction
The reality of sound propagation in the 
atmosphere is more complicated than 
simple geometrical spreading above a flat 
hard ground.  Most common grounds, 
such as grass covered ground and layers of 
snow, are acoustically soft.  This implies 
a complex reflection coefficient leading 
to a measured spectrum that is strongly 
influenced by the type of ground surface 
between source and receiver.  Grounds 
may not be flat, leading to shadow zones 
or alternatively multiple reflections 
at the ground.  Gradients of wind and 
temperature refract sound either upwards 
(upwind or in a temperature lapse) or 
downwards (downwind or in a temperature 
inversion), also leading to shadow zones 
or multiple reflections, respectively.  
Atmospheric turbulence causes fluctuations 
and scatters sound into acoustical shadow 
zones.  Many of these features mutually 
interact and accurate predictions of sound 
transmission from source to receiver 
must somehow account for all of these 
phenomena simultaneously.  

This paper is a brief review and tutorial of 
sound propagation in the open air.  This is 
followed by a limited comparison of the 
predictions of ISO 9613 Part 2 [9] with 
physical or numerical models in a few 
specific cases.

In recent years, a number of review 
articles and book chapters have appeared 
in print and give a detailed summary of 
sound propagation in the open air.  For a 
detailed review see Embleton and Daigle 
[1] or Sutherland and Daigle [2].  For a 
tutorial on outdoor sound propagation 
see Embleton [3].  For a detailed treatise 

of computational aspects see Salomon 
[4].  Articles written for the non-specialist 
include Daigle [5] and Daigle [6].  The 
paper by Daigle [7] focuses on the noise 
control aspects of sound outdoors.  Finally, 
for the practical engineering aspects of 
predicting sound propagation in the open 
air see Piercy and Daigle [8].

Brief Review and Tutorial
When sound propagates, it is attenuated 
and the spectral or temporal characteristics 
of the sound received at a distance from 
the source is changed.  The attenuation 
means that sound propagating through 
the atmosphere decreases in level with 
increasing distance between source and 
receiver.  The total attenuation, A

T
, in 

decibels, can be expressed as the sum of 
three independent terms,

    (1)

where A
div

 is the attenuation due to 

geometrical spreading, A
abs

 is the 
attenuation from atmospheric absorption, 
and A

env
 represents all other attenuation.

In the case of a point source, the 
attenuation due to geometrical spreading 
(A

div
) is proportional to the inverse of the 

distance between source and receiver.  
This implies a 6 dB decrease in sound 
pressure level per doubling of distance and 
it is the same for all acoustic frequencies.  
In contrast, the attenuation due to the other 
two terms in Eq. (1) depends on frequency 
and therefore changes the spectral 
characteristics of the sound.

Dissipation of acoustic energy in the 
atmosphere is caused by viscosity, thermal 
conduction, and molecular relaxation.  The 
resulting attenuation is strongly dependent 
on temperature, relative humidity, and 
frequency.  An example of the total 
attenuation due to atmospheric absorption 

Fig. 1. Attenuation due to atmospheric absorption, Aabs.
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Fig. 2. The decrease in sound pressure level (SPL) with range due to the sum of the 
first two terms in Eq. (1).

Fig. 3. Sketch of the attenuation from all other effects, Aenv.

(A
abs

) is shown by the curve labeled 
“Atmosphere” in Fig. 1.

For example, the attenuation is about 0.1 
dB for every 1 km at 100 Hz, but is close 
to 100 dB for every 1 km at 10 kHz.  For 
this reason, only low frequency sound 
propagates any significant distances.  For 
comparison the attenuation in the ocean is 
shown by the lower curve.

The curves in Fig. 2 illustrate the 
attenuation of sound resulting from the 

sum of the first two terms in Eq. (1) for 
different frequencies.  Since the attenuation 
due to atmospheric absorption is almost 
negligible at 63 Hz, the curve represents 
a decrease in level of 6 dB for every 
doubling of distance.  However, the 
rapid increase of the attenuation due to 
atmospheric absorption normally restricts 
the propagation of higher frequencies.

The attenuation due to all other effects 
(A

env
) is sketched in Fig. 3.  Most naturally 

occurring ground surfaces are porous to 
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some degree and their acoustical properties 
can be represented by an acoustic 
impedance.  In the atmosphere, both wind 
and temperature vary with height above the 
ground.  The velocity of sound relative to 
the ground is a function of wind velocity 
and temperature; hence, it also varies with 
height—causing sound waves to propagate 
along curved paths (refraction).  The 
atmosphere is also an unsteady medium 
with random variations in temperature and 
wind velocity.  These random variations 
(turbulence) in the atmosphere cause the 
effective sound speed to fluctuate from 
point to point, so a nominally smooth wave 
front develops ripples.  Consequently, 
the amplitude and phase of the sound at a 
distant point will fluctuate with time.  The 
acoustical fluctuations are clearly audible 
in the noise from a large aircraft flying 
overhead.  Finally, there are also terrain 
effects that cause diffraction.

Aenv in the absence of refraction
Although propagation in the absence of 
refraction is not often attained in practice, 
it is sometimes a good approximation at 
shorter ranges, and the discussion serves to 
illustrate an important point.  In the absence 
of refraction, sound rays are straight and 
there are always only two rays between 
source and receiver as illustrated in Fig.4.  
The equation at the bottom of Fig. 4 is 
the reflection coefficient if the incident 
waves are plane.  We note that at grazing 
incidence (N → 0), R

p
 always approaches 

–1.  Therefore, the reflected sound cancels 
the direct sound at grazing incidence.

In the case of a point source, the situation 
is not as simple but the consequences of 
a porous ground are illustrated in Fig. 5.  
The excess attenuation is A

env
 in the case 

of a point source and receiver relatively 
near a grass-covered ground.  There is 
large dip around 500 Hz.  The position 
of the dip does not change with source-
receiver separation.  Therefore, spatial 
averaging does not remove the decreased 
sound pressure levels at these frequencies.  
This has important consequences for 
environmental noise since 500 Hz is a 
common dominant frequency of many 
noise sources (ground transportation 
noise for example).  Naturally occurring 
ground can provide a significant amount 
of natural shielding.

Aenv in the presence of refraction and 
turbulence
The most commonly occurring situation 
is refraction and turbulence, since the 
velocity of sound usually varies with height 
above the ground.  There are two distinct 
cases. 

The speed of the wind decreases with 
decreasing height above the ground 
because of drag on the moving air at the 
surface.  Therefore, the speed of sound 
increases with height during downwind 
propagation, and ray paths curve 
downward, as illustrated in Fig. 6.  For 

propagation upwind, the sound speed 
decreases with height, and ray paths curve 
upward. See Fig. 7.  In the case of upward 
refraction, a shadow boundary forms near 
the ground beyond which no direct sound 
can penetrate.  Some acoustic energy does 
penetrate the shadow zone via diffraction 
and scattering from turbulence.

A similar situation exists in the case 
of refraction by temperature profiles.  

Fig. 5. The excess attenuation is Aenv in the case of point source and receiver above 
grass covered ground.

Fig. 4. Direct and ground reflected sound 
rays in the absence of refraction.

Fig. 6. Sound rays during downwind 
propagation or nighttime inversion.

Fig. 7. Sound rays during upwind 
propagation or sunny days in summer.
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During the day, solar energy heats the 
earth surface, resulting in warmer air near 
the ground.  This condition is called a 
temperature lapse and is most pronounced 
on sunny days in summer.  A temperature 
lapse causes ray paths to curve upward, 
as illustrated in Fig. 7.  After sunset, there 
is often radiation cooling of the ground, 
which produces cooler air near the surface.  
Within the temperature inversion, the 
temperature increases with height, and 
ray paths curve downward. See Fig. 6.  In 
winter, inversions can persist for days.

An example of the predicted attenuation 
(A

env
) during downwind propagation or 

nighttime inversion is illustrated in Fig. 
8 for a frequency of 1.2 kHz: Fast Field 
Program (FFP) and Parabolic Equation 
(PE) - solid curve; and an advanced ray 
tracing technique - dashed curve.  The 
calculation is for grass covered ground and 
assumes moderate downwind propagation.  
The theoretical models show details due 
to interference between the various rays 
illustrated in Fig. 6.  For comparison, the 
points in Fig. 8 are measurements reported 
by Parkin and Scholes in 1965.  The 
measurements and these predictions will be 
discussed further in the next section.

An example of the sound field predicted 
during upwind propagation or daytime 
lapse is illustrated in Fig. 9.  Sound is 
clearly seen penetrating the shadow 
zone due to scattering by turbulence.  An 
example of the predicted attenuation 
(Aenv) during upwind propagation or 
daytime lapse is illustrated in Fig. 10 for 
a frequency of 1.2 kHz.  When compared 
to the attenuation shown in Fig. 8, the 
dominant feature of shadow zone reception 
is the marked increase in attenuation.  
This explains why sound is generally less 
audible upwind of the source.

Comparison of ISO 9613-2 
with the Theoretical Model
For several years, ISO 9613 Part 2 has 
been in widespread use for calculating the 
attenuation of sound during propagation in 

Fig. 8. The relative SPL is Aenv predicted by three theoretical models in the case of grass-
covered ground and a frequency of 1.2 kHz during moderate downwind propagation.

Fig. 9. Example of the sound field during upwind propagation or daytime temperature 
lapse. The figure is reproduced in color on page 121 of this issue.

Fig. 10. The excess attenuation is Aenv predicted in the case of downwind propagation 
or nighttime inversion.  The calculation is performed for weak, medium, and strong 
turbulence.
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the open air in order to predict the levels 
of environmental noise.  The Standard 
[9] specifies an engineering method 
to predict sound pressure levels under 
meteorological conditions favorable 
to propagation from sources of known 
sound emission.  These conditions are for 
propagation downwind or propagation 
under a well-developed moderate 
ground-based temperature inversion.  
Three categories of reflecting surface 
are specified: (1) hard ground — paving, 
water, ice, concrete and all other ground 
surfaces having a low porosity, (2) soft 
ground — ground covered by grass, 
trees or other vegetation, and all other 
ground surface suitable for the growth 
of vegetation, and (3) mixed ground.  
Contrary to ISO 9613-2, the theoretical 
models allow a precise description of 
the reflecting surface (snow versus 
grass-covered ground, for example) 
as well as specifying the details of the 
wind and temperature profiles.  A more 
complete comparison of ISO 9613-2 with 
theoretical models was discussed during 
INTER-NOISE 2005 [10].  This is a 
summary of that discussion.

The curve in Fig. 11 is the attenuation 
(A

env
) calculated from ISO 9613-2 for the 

case discussed in Fig. 8.  It is interesting 
to note the similarity between the Parkin 
and Scholes measurements (points in Fig. 
8) and the ISO prediction in Fig. 11.  A 
similar comparison is shown in Figs. 12 
and 13 in the case of a frequency of 250 
Hz and grass covered ground.  Note that 
Fig. 13 shows an increase in levels at the 
higher frequencies that is not reproduced 
by the ISO calculation.

Snow-covered ground is a highly variable 
reflecting surface.  The attenuation (Aenv) 
expected from different layers of snow 
is illustrated in Fig. 14 for a frequency 
of 500 Hz: (a) layer (7 cm) of fresh 
snow, (b) layer of snow exposed to wind 
and sun, (c) layer of snow covered with 
freezing rain (ice).  Note that as the layer 
of snow weathers by expose to wind and Fig. 13. The relative SPL is Aenv predicted by three theoretical models in the case of 

grass-covered ground and a frequency of 250 Hz.

Fig. 11. The excess attenuation is Aenv obtained from ISO 9613-2 in the case of soft 
ground for a frequency of 1.2 kHz.

Fig. 12. The excess attenuation is Aenv obtained from ISO 9613-2 in the case of soft 
ground for a frequency of 250 Hz.
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Fig. 15. The excess attenuation is Aenv obtained from ISO 9613-2 for a frequency of  
500 Hz.

Fig. 14. The excess attenuation is Aenv in the case of snow covered ground for a 
frequency of 500 Hz: (a) layer (7 cm) of fresh snow, (b) layer of snow exposed to wind 
and sun, (c) layer of snow covered with freezing rain (ice).

sun, or after thawing and refreezing, the 
attenuation decreases.  When the layer 
of snow has been covered by ice due to 
freezing rain, the attenuation is expected to 
approach that of hard ground.

For comparison the calculations are 
repeated for the same frequency using 
ISO 9613-2, and the results are shown in 
Fig. 15.  The hard ground case is in good 
agreement with curve (c) in Fig. 14.  The 
soft ground case in Fig. 15 (appropriate for 
grass-covered ground) does not show as 
much attenuation as snow covered ground.

Summary and Conclusions
When sound propagates outdoors 
many different wave propagation 
mechanisms, as well as ground 
properties and micrometeorological 
factors, are involved.  Many of the 
situations discussed in the review were 
deliberately chosen to highlight the 
particular factor or combination of factors 
being investigated.  The ground attenuation 
algorithm specified in ISO 9613-2 is 
also compared with predictions of rigorous 
theory for a number of selected cases. 
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Pan-American News ....................................................................Paul Donovan, Pan-American Editor

New York City 

has a New 

Noise Code in 

Effect

MEXICO
The 14th Mexican International 
Congress on Acoustics
The 14th Mexican International Congress on 
Acoustics will be held in the Convention Center at the 
Real de Minas Hotel in Leon, Guanajuato, Mexico. 

Topics to be covered include:
• Audio • Architectural Acoustics
• Music • MIDI
• Physical Acoustics • DSP
• Noise • Mechanical Vibrations
• Bioacoustics • Communications
• Standards

Participating Institutions are:
• Acoustical Society of America
• Camara de la Industria de la Construcción, Del. 

Oaxaca Cenidet
• CIIDIR, Oaxaca
• Electronics and Communications Engineers 

College Mexican Asociation of Broadcast 
Engineers and Technicians National Metrology 
Center

• National Politechnic Institute
• Nuevo Leon Autonomous University
• Technologic Institute of Veracruz
• Technologic University Vicente Pérez Rosales 

(Chile) Universidad Latina de America
• University of Las Americas, Puebla
• University of Guadalajara
• University of Guanajuato

For further information contact the Organizing 
Commitee: IMA Board. Chairman: M.Sc. Sergio 
Beristain; sberista@hotmail.com; P.O.Box 12-1022, Col. 
Narvarte 03001 Mexico D. F. TEL. (52-55) 5682-2830, 
5682-5525, FAX (52-55) 5523-4742

USA
Stinson Joins ASA Executive Council 
Michael R. Stinson, group leader for the Acoustics 
& Signal Processing Group in the Institute for 
Microstructural Sciences at the National Research 
Council of Canada, and a Distinguished International 
Member of INCE/USA has been elected a Member 
of the Executive Council of the Acoustical Society of 
America (ASA). He took office on 6 June 2007. 

Dr. Stinson has been active in the ASA for many 
years. He was elected a Fellow of the Society in 1990 
and has served as Associate Editor of the Journal 

of the Acoustical Society of America (JASA), as 
Chair of the Technical Committee on Noise, and as 
Technical Program Chair for the ASA’s 1993 meeting 
held in Ottawa. He is currently an Associate Editor 
for JASA Express Letters.

Dr. Stinson’s research activities have spanned a 
broad range of technical activities. He has studied 
the acoustics of the human ear canal in support of 
hearing aid design and has investigated the properties 
of materials used to control noise. Dr. Stinson has 
studied the physical mechanisms that affect how 
sound propagates through the atmosphere. He has 
also studied the use of arrays of microphones, for 
videoconferencing and surveillance.

Stinson received B.Sc. and M.Sc. degrees in physics 
from Simon Fraser University, and a Ph.D. in physics 
from Queens’s University, Kingston, Ontario. He has 
been an adjunct professor at University of Waterloo 
since 1997 and was a visiting associate research 
scientist in Otolaryngology at Columbia University, 
New York, from 1986 to1994. 

New York Noise Code goes into Effect
The New York City Department of Environmental 
Protection (DEP), tasked with noise regulation, has 
developed a brochure to provide a brief overview 
of  the new noise code. This article is a highly edited 
version of that brochure that emphasizes sources 
of machinery noise. The complete brochure can be 
found at http://home2.nyc.gov/html/dep/pdf/noise_
code.pdf. For more information and the full text of the 
new code, please visit  the website at nyc.gov/dep/
html/airnoise.html.—Ed.

Introduction
New York City recently overhauled its noise code. 
The code was enacted in December 2005, and took 
effect in July 2007. This is the first comprehensive 
overhaul to the City’s code in 30 years. The previous 
code was outdated and did not reflect the changing 
city landscape or advances in acoustic technology.

The new law states that:
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Noise is a 

Menace to 

Public Health, 

Comfort, 

Convenience, 

Safety, Welfare 

and the 

Prosperity of 

the People of 

the City

“the making, creation or maintenance of excessive 

and unreasonable and prohibited noises within 

the city affects and is a menace to public health, 

comfort, convenience, safety, welfare and the 

prosperity of the people of the city.”

Construction Noise
New York City is involved in a constant, noisy 
process of renovation and construction. To limit 
construction noise, the new noise code mandates that 
all construction be conducted in accordance with 
individual noise mitigation plans.

Noise Mitigation Plans

Those engaged in construction work must develop a 
noise mitigation plan prior to the start of work. The 
noise code prescribes ways to lessen the noise from 
each type of construction equipment,. For example, 
jackhammers will need to be outfitted with noise-
reducing mufflers and/or have portable street barriers 
in place to reduce the sound impact on surrounding 
residents and businesses.

Construction work will never occur silently, but a 
reduction of only five decibels can minimize noise 
impact by nearly 20%.

Noise mitigation plans will be subject to the 
following procedures:
• Every construction site must post a noise plan on 

site.
• If noise complaints are received, an inspector will 

ensure the plan is posted and being followed and 
determine whether or not it needs modification.

• When construction activity is planned near 
“sensitive receptors” such as schools, hospitals 
and houses of worship, the party responsible for 
construction is expected to design their noise 
mitigation plan accordingly.

Impulsive sounds, those which occur abruptly for a 
short duration, are also restricted under the new code.

Containers and Construction Materials
The code also sets standards for noise levels created 
by handling containers and construction material 
on public streets. This includes the dropping of 
dumpsters and steel plates onto the streets.
Prohibited noises are those exceed ambient sound 
levels by more than 10 decibels as measured from 

inside any property or on a public street at 15 feet 
from the source.

Hours of Construction Activity
• Construction may occur between 7:00 a.m. and 

6:00 p.m. on weekdays.
• Alterations or repairs to existing one- or two-

family, owner-occupied dwellings, or convents 
or rectories may be performed on Saturdays 
and Sundays between the hours of 10 a.m. and 
4 p.m. provided that the dwelling is located more 
than 300 feet from a house of worship

• Work may take place after hours and on 
weekends only with express authorization from 
the agencies (the Departments of Buildings 
and Transportation) that grant permits. A noise 
mitigation plan must be in place before any 
authorization is granted.

• Emergency work, work necessary for public 
safety or work unable to be performed during 
normal work hours may be undertaken after-
hours or on weekends. For example, watermain 
or gas line repairs or the hoisting of materials 
over a busy pedestrian walkway may qualify for 
work which requires construction activity outside 
of the normal hours.

Air Conditioners and Rooftop Circulation Devices
The noise code restricts the decibel levels created by 
air conditioners and circulation devices:
• Devices may not produce noise levels in excess 

of 42 decibels, as measured from a point 3-feet 
within the open door or window of a nearby 
residence.

• To account for the cooling needs of new 
construction or shifting building populations, 
the noise code limits buildings with multiple 
devices to a cumulative noise level of 45 decibels, 
measured in the same way.

If you suspect nearby air conditioners or circulation 
devices are generating illegal levels of sound, call 
311 to file a complaint. Technicians may need to take 
several readings before enforcement can be deemed 
necessary, so please be patient and provide as much 
information as possible.

continued on page 109
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European News  ........................................................................................... Bernard Berry, European Editor

Aircraft Noise 

and Emissions 

are Studied at 

a Symposium 

in La Baule, 

France

Belgium
ISMA 2008 to be Held in Leuven
The next ISMA Noise and Vibration Engineering 
Conference will be held in Leuven (Belgium) on 
2008 September 15-17. The conference is organised 
by the division PMA of the K.U.Leuven.

ISMA2008 is part of a sequence of annual courses 
and biennial international conferences on structural 
dynamics, modal analysis and noise and vibration 
engineering. The last conference was organised in 
2006 September, and was attended by more than 
550 people. The technical program included 2 
keynote lectures, 5 tutorial lectures and about 350 
technical papers scheduled into 8 parallel tracks and 
4 plenary poster sessions. Full CD-ROM conference 
proceedings were published.

Information on the conference topics, as well as on 
the procedure for submitting abstracts can be found 
on our website: http://www.isma-isaac.be

Registration fee is 500 EUR, 400 EUR for presenting 
authors (1 paper). 
Student registration fee is 300 EUR.

Important dates:
October 1, 2007: Start of online abstract submission.

January 15, 2008: Deadline for submitting abstracts.

March 15, 2008: Authors are notified regarding 

acceptance of their contribution, and receive 

instructions concerning the format of the paper.

June 1, 2008: Deadline for paper submission. (in 

digital format)

France
ANERS 2007 is held in La Baule
ANERS 2007, the 2007 Aircraft Noise and Emissions 
Reduction Symposium was held in La Baule, France 
on 2007 June 25-27. The symposium was sponsored 
by the Association Aéronautique et Astronautique de 
France (AAAF). This was a follow-on to the 2005 
Symposium held in Monterey, California, USA. 
The purpose was to review solutions to noise and 
emission problems through airplane design as well as 
operational procedures and land-use options.

Inquiries concerning the availability of the 
symposium proceedings should be directed to the 

Secretariat, AAAF, 6 rue Galilée, 75016 Paris, 
France. Telephone: +33 (0) 1 56 64 12 33; Fax: +33 
(0) 1 56 64 12 31. E-mail: m.aude@club-internet.fr. 
The web site for the symposium is www.aaafasso.
fr/aners2007. 

United Kingdom
NSCA Issues Ten Targets for 
Tranquility
NSCA is the environmental protection charity 
working to promote environmental improvement by 
encouraging policies and practice which prevent any 
increase in noise, and encourage the reduction of 
noise.

NSCA believes the following must be targets for the 
Noise Strategy for England and Noise Action Plans, 
and applied throughout the UK, to achieve a healthy 
noise climate for us all:
1. Prevent the erosion of the UK’s remaining quiet 

areas, both urban and rural.
2. Promote management of neighbour and 

neighbourhood noise so as to ensure acceptable 
levels of noise in neighbourhoods that contribute 
to good quality of life.

3. Make available sufficient resources for consistent 
enforcement of existing noise control legislation 
and make provision for implementation of future 
instruments for managing noise.

4.  Ensure potential noise impacts are integrated 
into local and regional planning, transport and 
environmental policy.  

5. Invest ownership of noise maps and noise action 
plans with local authorities, empowering them to 
take action on environmental noise – including 
the development of noise management plans in 
partnership with local agencies concerned with 
environmental quality.

6. Alignment of the management of noise from 
aviation and associated operations with other 
areas of policy. 

7. The implementation of quieter road construction 
techniques in all new roads and in road 
improvement and repair schemes in line with 
European best practices.

8. A robust noise labelling scheme for products, 
encouraging manufacturers to minimise the noise 
impacts.
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DEFRA Issues 

Guidelines for 

Defining Quiet 

Areas

9. Improved, enforceable standards of sound 
insulation in new and existing buildings

10. Put noise on the curriculum – ensuring future 
generations understand the health and social 
impacts of noise.

The organization can be reached at: NSCA, 44 
Grand Parade, Brighton BN2 9QA, UK. Web site: 
www.nsca.org.uk.

guidelines for Defining Quiet Areas 
are Available from Defra
The UK Department for Environment, Food and 

Rural Areas (Defra) has now posted on their web 
site a 2006 September report, Research into quiet 
areas—recommendations for identification. The 
report was produced under a contract with TRL 
Limited, but published by Defra. Identification 
and preservation of quiet areas is required by the 
European Union Environmental Noise Directive, 
2002/49/EC. The 38-page report summarizes 
previous research and contains recommendations 
for the identification of quiet areas. Examples are 
given. The report may be downloaded from the 
Defra web site at www.defra.gov.uk/environment/
noise/research/pdf/quiet-areas.pdf.   NNI

Refuse Collection Vehicles
Though the collection of garbage and refuse is critical 
to the health and safety of City residents, noise from 
this process can disrupt local communities.

To limit such disruptions, the new noise code sets 
a more enforceable standard in order to reduce 
unreasonable noise emanating from refuse collection 
vehicles.

Maximum sound levels may never exceed 80 
decibels (measured at a distance of 35 feet, not 
including the compaction cycle).

Between the hours of 11 pm and 7 am, maximum 
sound levels within 50 feet of a residential property 
may not exceed 85 decibels (measured at a distance 
of 35 feet and including compaction. This standard 
will be reduced to 80 decibels in 2012).

Motor Vehicles and Motorcycles
The new noise code restricts noises coming from 
vehicles, including motorcycles, and prohibits 
excessive sound from the muffler or exhaust of 
motor vehicles operating on a public right-of-way 
where the speed limit is 35 mph or less. Excessive 
sound is defined as sound that is:
• plainly audible at a distance of 150 feet or more 

from vehicles of less than 10,000 lbs;
• plainly audible at a distance of 200 feet or more 

from vehicles of more than 10,000 lbs; e.g., trucks;
• plainly audible at a distance of 200 feet from a 

motorcycle.

Horn Honking
The use of vehicle horns is not permitted except as a 
warning in situations of imminent danger.

Remedying the Noisy Condition
Compliance with the code is what we are trying to 
achieve. The various instances and configurations 
of an offending business and its nearby residences 
can vary as to the time of day and proximity of the 
source. In the first instance, if possible, the best way 
to get a particular business into compliance is to 
get them to change any offending behavior. Often 
the given set of circumstances provides a more 
challenging problem. A correction could call for a 
combination of soundproofing, physically changing 
the configuration of the business’s operation or 
modifying sound equipment.

As an incentive to achieve compliance, the code 
offers any offending business no penalty for the 
first violation if the business certifies that they have 
corrected the condition and provides satisfactory and 
verifiable evidence of the correction. In this way, the 
money that would have been paid as a fine will be 
invested in mitigating the noise problem.

If the offending condition is not remedied, multiple 
violations may result in very stiff penalties or sealing 
of the sound equipment.  NNI

Pan-American News continued from page 107
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Asia-Pacific News  .................................................................... Marion Burgess, Asia-Pacific Editor

AUSTRALIA
Successful Australian Conference
A successful ICSV14 conference was held in late 
July in Cairns, North Queensland, Australia.  The 
conference had an extensive technical program 
with renowned keynote speakers.  Many of the 
attendees appreciated the opportunity provided by 
the location near the Barrier Reef and the Rainforest 
areas to follow the conference attendance with 
sightseeing in the area.  ICSV 15 will be held in 
Korea in July 2008.

CHINA
Message from the President of 
INTER-NOISE 2008
This is a message from the president of the INTER-
NOISE 2008 Congress taken from the congress 
web site,www.internoise2008.org. Professor Tian 
is president of the Acoustical Society of China 
and director of the Institute of Acoustics, Chinese 
Academy of Sciences. More information about the 
congress is on the web site.—Ed.

The Organizing Committee of the 37th International 
Congress and Exposition on Noise Control 
Engineering (INTER-NOISE 2008) extends a warm 
welcome and invitation to participate fully in what 
promises to be the premier noise control engineering 
conference of 2008. The INTER-NOISE 2008 
Congress, sponsored by the International Institute 
of Noise Control Engineering (I-INCE) and co-
organized by the Institute of Acoustics, Chinese 
Academy of Sciences (IACAS) and the Acoustical 
Society of China (ASC), will be held at the Shanghai 
International Convention Center, Shanghai, China, 
from 26–29 October 2008.

In addition to being an interesting and pleasant 
venue for the congress, Shanghai is truly a historical 
but modern city. The Congress will feature a broad 
range of high-level research papers from around the 
world, as well as an extensive exhibition of noise 
and vibration control and measurement equipment 
and systems. Distinguished speakers will provide 
additional stimulation for our technical sessions and 
discussions with a focus on our theme of “We are 
Active but Quiet.”

We sincerely welcome you to INTER-NOISE 
2008, invite you to participate fully in all aspects 
of the Congress, and eagerly anticipate what 
will undoubtedly be a technically successful and 
personally enjoyable Congress in one of the most 
beautiful locations in the world.

Sincerely,
Jing Tian
President, INTER-NOISE 2008

JAPAN
Draft Report on Revision of EQS for 
Aircraft Noise
The Expert Committee on Noise Evaluation 
Method issued a draft report on revision of EQS 
(Environmental Quality Standard) for Aircraft Noise. 
The committee was organized in March 2007 as 
a substructure of Noise and Vibration Committee 
in Central Environment Council. The special 
mission of the committee was to review the present 
noise descriptor WECPNL (Weighted Equivalent 
Continuous Perceived Noise Level) and to propose a 
reasonable noise descriptor that will be appropriate 
for the future aircraft noise policy in Japan. Various 
noise descriptors such as Lden, Ldn and LAeq,24 were 
compared with Japanese WECPNL. It is shown that 
they are all well correlated with WECPNL at many 
locations around Japanese airports. It is also shown 
that these metrics can avoid present problem of 
accuracy in the determination of Japanese WECPNL 
that is computed based on measurement data (LA,Smax) 
and simplified empirical formula.  The expert 
committee finally concluded that the choice of Lden 
(day-evening-night average sound level) is preferable 
to the present WECPNL in considering total aircraft 
noise exposure to residents, and recent progress 
in noise measurement technologies and prediction 
methods, and international harmonization in noise 
control policy.

NEW ZEALAND
New Zealand Company wins 
Competition for La Philharmonie de 
Paris
Marshall Day Acoustics has just won a design 
competition with Atelier Jean Nouvel for a new 2400 

The 

INTER-NOISE 08 

Web Site is 

Active
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seat concert hall for Paris.  The new concert 
hall, to be located in the Parc de la Villette, 
has been planned by the City of Paris and the 
Ministry of Culture for over 20 years.

The selection of a design team for the “La 
Philharmonie de Paris,” one of the most 
important cultural buildings proposed this 
century, was conducted as a two stage 
competition.  In the first stage 98 design teams 
submitted credentials to undertake the design.  
The list featured a number of significant 
international architects including Frank Gehry, 
Renzo Piano, and the eminent French architect 
Jean Nouvel who had invited Marshall Day 
Acoustics to join his team as acousticians.  

In January 2007, six teams were short listed 
to further develop their plans for the final 
selection.   The Jean Nouvel/Marshall Day 
design won the competition.  The expected 
cost is 205 million Euro, and completion is 
scheduled for 2012.  NNI
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For more information, contact:

01dB-METRAVIB
Asia: 01dB Asia Pacifique
+60 3 563 22 633  •  +60 3 563 18 633
patrice.pischedda@01db.com.my
 

Belgium: Acsoft Belgique
+32 (4) 366 00 22 • +32 (4) 367 53 74
jean.nemerlin@acsoft.be
 

Brazil: 01dB Brasil
+55 (11) 5089 6463  •  +55 (11) 5089 6454
nicolas.isnard@01dB.com.br
 

Denmark: Butina & Larsen technic
+45 (44) 48 46 60  •  +45 (49) 70 75 90
blt@post8.tele.dk
 

Finland: Metric Industrial Oy
+358 9 4761 6742
juuso.jaakola@metric.fi
 

Greece: Dynamic Acoustics N.Kolettis 
and Cie EE
+30 210 65 61 251  •  +30 210 65 61 252
dynac@hol.gr
 

Germany: 01db GmbH
+49 (3423) 758 657 • +49 (3423) 758 658
grit.mueske@01db.de
 

Italy: 01dB Italia
+39 (0) 63610954 • +39 (0) 586411209
notini@01db.it
 

Netherlands: Acoutronics
+31 (162) 42 44 21 • +31 (162) 42 56 52
a.hendriks@acoutronics.nl
 

Portugal: MRA
+351 21 421 74 72 • +351 21 421 81 88
n.dias@mra.pt 
 

Roumania: Vibrotest
+40 (212) 12 47 12 • +40 (212) 12 47 14
vibrotst@fx.ro
 

Russia: OCTAVA+
+7 (095) 799 90 92 • +7 (095) 799 90 93
msergeyev@octava.ru
 

South Africa: Acoustics, Noise and 
Vibration Consultancy
+27 11 679 2342 • +27 11 679 2342
jhassall@pixie.co.za
 

Spain: Alava Ingenieros
+34 91 567 9700 • +34 91 570 2661
l.esteban@alava-ing.es
 

Switzerland: Norsonic Brechbühl
+41 (34) 431 31 21 • +41 (34) 431 31 22
info@01db.ch
 

USA: 01dB Inc
+1 (248) 592 2996  •  +1 (248) 592 2991
dominique.fernier2@01db-metravib.com
 

United Kingdom: Acsoft Ltd
+44 (12) 96 682 686 • +44 (12) 96 682 860
jshelton@acsoft.co.uk

 

 

ACO Pacific
Hong Kong/China: AP Technology Limited
852 3114 6028  •  852 3114 6038
Apmanli@biznetvigator.com

Hong Kong/China: Gelec(HK) Limited
852-29198383  •  852 2591-0548
alexwu00@hotmail.com

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

 
Data Physics
China: Data Physics (China) Branch
+86-21-621-86533  •  +86-21-621-73370
sales@dataphysics.com

France: Data Physics (France) S.A.
+33-(0)1-39-30-50-60  •  +33-(0)1-39-30-50-79
sales@dataphysics.com

Germany: Data Physics (Deutschland) 
GmbH
+49-61-01-50-95-61  •  +49-61-01-50-95-62
sales@dataphysics.com

India: Data Physics (Bharat) Pvt. Ltd.
+91-80-656-5810  •  +91-80-656-2609
sales@dataphysics.com

UK: Data Physics (UK) Ltd.
+44-(0)1-480-470-345  •  +44-(0)1-480-470-456
sales@dataphysics.com

USA: Data Physics Corporation
+1-408-437-0100  •  +1-408-437-0509
sales@dataphysics.com

 
g.R.A.S.
Australia: ACU-VIB Electronics
02 9680 8133  •   02 9680 8233
info@acu-vib.com.au 

Australia: ETMC Technologies (Aust) Pty 
Ltd 
02 9555 1225  •  02 9810 4022 
info@etmc.com.au

Austria: LB-acoustics Messgeräte GmbH 
+43 1 25 93 444 4400  •  +43 1 25 93 444 3400 
office@lb-acoustics.at

Austria: Ing. Wolfgang Fellner GmbH 
+43 1 282 53 43  •  +43 1 280 41 97  
fellner@schallmessung.com 

Belgium: Akron N.V. - S.A. 
+32 16 23 01 03  •  +32 16 23 26 96 
info@akron.be

Brazil: SIGNALWORKS Com. Imp. Export. 
Ltda. 
+55 11 5501 5310  •  +55 11 5505 5682 
info@signalworks.com.br

Canada: Novel Dynamics Inc. 
+1 519 853 4495  •  +1 519 853 3366 
metelka@aztec-net.com

Canada: Novel Dynamics Inc. 
+1 613 598 0026  •  +1 613 598 0019 
Stan@noveldynamics.com

Denmark: G.R.A.S. Sound & Vibration 
+45 4566 4046  •  +45 4566 4047 
gras@gras.dk

Finland: NOVOTEK Finland OY 
+358 19-871 131  •  +358 19-871 1300 
info@novotek.fi

Finland: MIP Electronics Oy 
+358-9-294 1773  •  +358-9-294 7084 
jouni.lukkari@mipoy.com

France: 01dB - Metravib 
+33 4 7252 4800  •  +33 4 7252 4747 
florent.perrin@01dB-metravib.com

France: OROS France SAS 
+33 1 69 91 43 00  •  +33 1 69 91 29 40 
orosfrance@oros-signal.com

Germany: Bertram Schapal - AVM 
+49 (0)6152 56176  •  +49 (0)6152 53590 
bertram.schapal.AVM@t-online.de

Germany: Schmeisser, Handelsvertretung 
+49 8131 8 02 90  •  +49 8131 8 02 70 
handelsvertretung.schmeisser@t-online.de

Germany: Wölfel Meßsysteme Software 
GmbH + Co. KG 
(+49) 9 31/4 97 08-5 00  •  (+49) 9 31/4 97 
08-5 90 
deckert@woelfel.de or wms@woelfel.de
 

Greece: Paragon LTD 
+30-210-2220008  •  +30-210-2220019 
paragon1@otenet.gr

Hong Kong: S & V Samford Instruments 
Ltd  
+85 228 339 987  •  +85 228 339 913  
sales@svsamford.com

Hungary: MEGA KFT 
+36 (06) 62 438 214/237  •  +36 (06) 62 438 
214/237 
mega@tvnetwork.hu

India: Adams Technologies Pvt. Limited, 
+91 44 28173711, 28171631, 52068668  •  +91 
44 28172676 
ganeshhv@adams-tech.net

India: AIMIL Limited 
+91 22 2261 5654/55  •  +91 22 2261 7524

India: Structural Solutions Private Limited 
+91-40-2763 6433  •  +91-40-2763 6435 
magaffar@stsols.com

Iran: Khadem Sound & Vibration 
Technology Ltd., 
+98 (0) 2120 279 95/88  •  +98 (0) 2120 27982 
KHADEM@modares.ac.ir

Italy: S.C.S. Controlli e Sistemi S.R.L. 
+39 049 9200 975  •  +39 049 9201 239 
g.m.amadasi@scs-controlsys.com

Japan: Marubun Corporation 
+81 3 3639 9881  •  +81 3 5644 7627 
tsaito@marubun.co.jp

Japan: Riko Associates  
+81 4 5935 6995  •  +81 4 5935 6993  
yas-riko@mars.dti.ne.jp

Korea: SV Corporation 
+82 31 501 4030  •  +82 31 501 4032 
jyjoo@svdigital.com

Korea: RECTUSON Co., Ltd. 
+82 55 231 3333  •  +82 55 231 4444 
rts@rectuson.com

Korea: SEVIT Tech 
+82 2 2617 8740  •  +82 2 6091 1310 
sevit@sevitkorea.com

Malaysia: INFO-TRAX SDN BHD 
+603 4270 6085  •  +603 4270 6054 
faisal@infotrax.com.my

Mexico: Christensen, S.A. 
+52 55 56812379  •  +52 55 56556021 
christensen@christensen.com.mx

Mexico: Technology Calibration and Sales 
+52 55 59906925 or 59906964  •  +52 55 
55906858 
aarellano@tcsrl.com.mx

New Zealand: ECS Ltd 
+64 9 279 8833  •  +64 9 279 8883 
grantm@ecs-ltd.co.nz

Norway: Norsonic A/S 
Phone: +47 32 85 89 00 
Fax: +47 32 85 22 08 
E-mail : sbohn@norsonic.com

P. R. China: Landtop Technologies CO., Ltd 
+86 10 6802 5665  •  +86 10 6801 8063 
info@landtop.com

P. R. China: S & V Samford Instruments Ltd 
Phone: +85 228 339 987 
Fax: +85 228 339 913 
E-mail : sales@svsamford.com

Portugal: MRA Instrumentacão, S.A. 
+351 21 421 7472  •  +351 21 421 8188 
mra@taguspark.pt

Russia: OCTAVA + Company 
+7 (095) 799 90 92  •  +7 (095) 799 90 93 
info@octava.ru

Singapore: Sound & Vibration Control 
Pte Ltd 
(+65) 64 480 383  •  (+65) 62 412 181 
wupsj@singnet.com.sg

Singapore: SHAMA Technologies (S) 
Pte Ltd 
+65 776 4006  •  +65 773 5056 or +65 776 0592 
shama@singnet.com.sg

Spain: ALAVA Ingenieros S. A.   
+34 91 567 97 00  •  +34 91 570 26 61  
alava@alava-ing.es

continued on page 115
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Precision

Acoustical measurements are only as good as the mic. ACO 
Pacific’s Type 1 & Type 1.5™ “Alternative” family of mics,  
ACOustical Interface™, Simple Intensity™ Systems rank 
with the best. The PS9200KIT, SI7KIT, 7052SYS (ICP™(PCB)) 
offer complete measurement mic system solutions. 
“Very Random”™ Noise Generator, and the new Specialty 
Preamps including the RA and RAS right angle versions.

ACO Pacific, Inc.
2604 Read Ave., Belmont, CA 94002 USA
Tel: (650) 595-8588  •  FAX:(650) 591-2891

www.acopacific.com  •  e-mail: acopac@acopacific.com

ACOustics Begins With ACO™

Acoustical Measurements
Measurement Microphones

July 21-25, 2008
Mashantucket, Connecticut, USA

Scientific Program
• Noise-Induced Hearing Loss
• Noise and Communication
• Non-auditory Physiological Effects of Noise
• Influence of Noise on Performance and Behavior
• Effects of Noise on Sleep
• Community Responses to Noise
• Noise and Animals
• Noise Policy

More information on the Internet www.icben.org

Noise effects 2008
The 9th Congress of the International Commission on the Biological Effects of Noise
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Sweden: Acoutronic AB  
+46 8 765 02 80  •  +46 8 731 02 80  
acoutronic@acoutronic.se

Switzerland: Norsonic Brechbühl AG 
+41 34 431 31 21  •  +41 34 431 31 22 
Matthias.Brechbuehl@norsonic.ch

Taiwan ROC: IEA Electro Acoustics 
Co. Ltd. 
+886 2 2795 5908  •  +886 2 2794 0815 
iea888@ms71.hinet.net

Taiwan ROC: Purtek Enterprise Co., Ltd. 
+886 2 2756 7581  •  +886 2 2756 7582 
purtek@ms13.hinet.net

Taiwan ROC: Samwell Testing Inc. 
+886 2 2692 1400  •  +886 2 2692 1380 
samwells@ms48.hinet.net

Taiwan ROC: Systems Access Company 
Ltd. 
+886 2 8792 6266  •  +886 2 8792 6265 
sac.tw@msa.hinet.net

The Netherlands: AcouTronics B.V. 
+31 (0)162 42 44 21  •  +31 (0)162 42 56 52 
mailbox@acoutronics.nl

Turkey: Bias Mühendislik
+90 216 4745701  •  +90 216 4745705 
bias@bias.com.tr

Turkey: DTA Design Test Analysis Ltd Sti 
+90 224 225 37 41  •  +90 224 225 37 42 
akif.goksu@dta.com.tr

United Kingdom: AcSoft Ltd. 
+44 (0)1296 682 686  •  +44 (0)1296 682 860 
sales@acsoft.co.uk

United Kingdom: Campbell Associates 
+44 (0)1371 871030  •  +44 (0)1371 879106 
info@campbell-associates.co.uk

USA: G.R.A.S. Sound & Vibration 
440 779 0100  •  440 779 4148 
sales@gras.us

Norsonic AS
Australia: ETMC Technologies PTY Ltd.,
+61 295551225
wiepko@maxi.net.au

Austria: Ing. Wolfgang Fellner Ges.
M.B.H.
+43 12825343
fellner@schallmessung.com

Belgium: Akron
+32 16230103
info@akron.be

China (P.R.): LandTop Technologies 
Co., Ltd.
+86 1068025665
info@landtop.com

Czech Republic: Ekola Norsonic s.r.o.
+420 274784927
ekola@ekolagroup.cz

Denmark: GRAS Sound & Vibration
+45 45664046
gras@gras.dk

Finland: MIP Electronics OY
+358 92941773
info@mipoy.com

France: Fondis Electronic
+33 13 452 1030
info@fondiselectronic.com

Germany: Norsonic-Tippkemper GmbH
+49 252993010
tippkemper@norsonic.de

Greece: Ergoakoustiki Ltd.
+30 2 10 6980601
info@ergoakoustiki.gr

India: EME - Electro Mechanical 
Enterprises
+91 120 2431309
emeindian@sancharnet.in

Italy: Microbel s.r.l.
+39 11 2257 418
info@microbel.it

Korea: Cylos Co., Ltd
+82 31 251 1905
sales@cylos.co.kr

Malaysia: Shamatech
+65 6776 4006.
shamasvc@singnet.com.sg

New Zealand: Jepsen Electronics Ltd
+64 6 357 7539
njepsen@ihug.co.nz

Norway: Norsonic AS
+47 32858900
info@norsonic.com

Poland: Energocontrol Sp.z.o.o.
+48 12 4180710
cad@energocontrol.com.pl

Singapore: Shamatech
+65 6776 4006.
shamasvc@singnet.com.sg

Slovakia: Norsonic Slovensko
+421 2 57296421
kamenicky@norsonic.sk

Spain: Aries
+34 915702737
lrodriguez@aries-ingenieria.com

Sweden: Norsonic AS, Norway
+47 32858900
info@norsonic.com

Switzerland: Norsonic Brechbühl AG
+41 34 4313121
info@norsonic.ch

Taiwan: Purtek Enterprise Co. Ltd, Taipei
+886 226567581
purtek@ms13.hinet.net

Turkey: Marmatek
+90 216 442 10 90
info@marmatek.com

United Kingdom: Campbell Associates
+44 1371871030
info@campbell-associates.co.uk

USA/Canada/Mexico: Scantek, Inc, 
+1 410 2907726
PeppinR@scantekinc.com

PCB Pieoztronics 
International 
Distributors
Australia: Davidson Measurement Pty. 
Ltd.  
+61 3 9580 4366  •  +61 3 9580 6499
info@davidson.com.au 

Austria: nbn-Elektronik Handelsges.
m.b.H. & Co  
+43-316-402805  •  +43-316-402506 
nbn@nbn.at 

Belgium & Luxembourg: Tech5 
bvba-sprl  
(+32) 26573164  •  (+32) 26574925
info@tech5.be 
 

Brazil: SIGNALWORKS 
Comércio,Importação & Exportação Ltda. 
(+55-11) 5501 5310  •  (+55-11) 5505 5682 
pprado@signalworks.com.br

Canada: Dalimar Instruments, Inc.  
+001 450-424-0033  •  +001 450-424-0030
daniel@dalimar.ca

China: PCB Piezotronics Inc. 
Beijing Representative Office 
(+86) 010 84477840  •  (+86) 010 84477913
pcbchina@pcb.com 

China: PCB Piezotronics, Inc. 
Shanghai Representative Office
(+86) 021 63741517  •  (+86) 021 63741510
pcbchina@pcb.com

Czech Republic: nbn ELEKTRONIK  
(+42) 385 724308  •  (+42) 385 724191 
nbn@nbn.cz 

Denmark: B&L Technic 
+45 44 48 46 60  •  +45 49 70 75 90
info@bl-technic.dk 

Egypt: Scientific Services Co.  
(+202) 4027345  •  (+202) 4010874
ssco@commnet.com.eg

Finland: Novotek Finland Oy  
(+358) 19 8711372  •  (+358) 19 8711300
juhani.yrjana@dosesoft.fi

France: PCB Piezotronics S.A.  
+33 (0) 1 69 33 19 60  •  +33 (0) 1 69 33 19 76
pcbfrance@pcb.com

Germany: Synotech GmbH
+49 2462 99190  •  +49 2462 99179
info@synotech.de

Greece: Paragon LTD  
(+30) 210 2220008  •  (+30) 210 2220019
paragon1@otenet.gr 

Hungary: Professzionális Ipari 
Méréstechnika Bt. 
(+36) 1 424 0099  •  (+36) 1 424 0097
pim-bt@axelero.hu 

India: Structural Solutions Private Limited   
+91 40 2763 6433  •  +91 40 2763 6435 
info@stsols.com

Indonesia: PT Klaras Pusaka 
Instrumindo  
+62 (21) 7694487  •  +62 (21) 758182  
bsugiharta@klaras.co.id 

Ireland: Environmental Measurements
+353  (0) 1 414 9445  •  +353  (0) 1 405 7917
daraghobrien@e-m.ie
 

Israel: Arrow Rapac Ltd.  
(+972) 3 9203486  •  (+972) 3 9203443
arrow@arrow-israel.co.il 

Italy: PCB Piezotronics srl
T+39 035 201241  •  +39 035 201241
info@pcbpiezotronics.it

Japan: Toyo Corporation - Team PCB  
(+81) 332451240  •  (+81) 352052030
pcb@toyo.co.jp 

Malaysia: Benima Engineering Sdn Bhd  
+60 (3) 5632 7441  •  +60 (3) 5632 7401 
benimarail@yahoo.com 

Mexico: Comercial Anfra, S.A. de C.V. 
(+52) 55 55642571  •  (+52) 55 55648718 
anfra@attglobal.net 

Netherlands: Tech 5 B.V.  
(+31) 184615551  •  (+31) 184615451 
info@tech5.nl 

New Zealand: Machinery Monitoring  
(+64) 96233147  •  (+64) 96233248
mamos@clear.net.nz

Norway: RH Semitronic AS  
+47 22803780  •  +47 22803825 
nordby@rh-semitronic.no 

Pakistan: Affiliates International  
(+92) 21 2852151  •  (+92) 21 5870384
affiliat@cyber.net.pk 
 

Philippines: Menvirotek Enterprises 
Corp. 
(+63) 2 9300538  •  (+63) 2 9300538 
menvirotek@hotmail.com 

Poland: Energocontrol Sp. Z.O.O.  
(+48) 124180752  •  (+48) 124114517
cad@energocontrol.com.pl

Portugal: MRA Instrumentacao  
(+35) 1214217472  •  (+35) 1214218188
mra@mra.pt

Puerto Rico: VibrAnalysis, Inc.  
+001 (787) 283-7500  •  +001 (787) 283-7680
FLaboy@vibranalysispr.com 

Russian Federation: Octava+ Company 
+7 495-799-90-92  •  +7 495 -799-90-93 
info@octava.ru 

Singapore: Spectra Instruments Pte Ltd  
(+65) 67478857  •  (+65) 67475873
spectrainst@pacific.net.sg

South Africa: Andersen & Hurley 
Instruments  
(+27) 11 679 3815  •  (+27) 11 675 0694
mail@andersen-hurley.co.za 

International Representatives continued from page 112
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Spain: Alava Ingenieros SA  
(+34) 91 5679700  •  (+34) 91 5702261
icomellas@alava-ing.es

Sweden: PCB Scandinavia AB
(+46) 8 4443870  •  (+46) 8 4443875 
info@pcbscandinavia.se 

Switzerland: Ing. Bureau Dollenmeier 
GmbH 
+41 18854511  •  +41 18854512
sales@ibdoll.ch 

Romania: ROMEGA  
(+40) 21 2225729  •  (+40) 21 2225730
dragos_muntean@mail.dntcj.ro 

Saudi Arabia: 3E-Engineering 
Equipment EST  
(+966) 3 38985246  •  (+966) 3 38985246
ksd3e@sahara.com.sa 

South Korea: KTM Engineering, Inc.  
+82 2-3413-2002  •  +82 2-3413-2222 
sales2@ktme.com 

Taiwan: Prowave Engineering Inc. 
(+886) 3 521 0504  •  (+886) 3 521 0571 
info@prowavegroup.com 

Thailand: Dynistec Company Limited 
+66 (2) 946-1732  •  +66 (2) 946-1738 
sombat@intro.co.th

Turkey: E3TAM A.S. 
+90 (212) 275 22 80  •  +90 (212) 273 23 19
sedat@e3tam.com

Rion Co., Ltd.
 

Australia: Acoustic Research 
Laboratories Pty Ltd 
+61 2 9484 0800  •  +61 2 9484 0884 
sales@acousticresearch.com.au

Austria/Hungary/Yugo/Slovenia/
Czech/Croatia: LB-acoustics 
Messgeraete GmbH
+43 1 259 34 44 4400  •  +43 1 259 34 44 
3400 
Office@LB-acoustics.at

Canada, Mexico, USA: Scantek Inc.
+1 410 290 7726  •  +1 410 290 9167 
info@scantekinc.com

Finland: MIP Electronics Oy
+358 9 2941773  •  +358 9 2947084  
jouni.lukkari@mipoy.com

Germany: ZINS Ziegler-Instruments 
GmbH
+49/(0)2166/955-58  •  +49/(0)2166/955-800 
sales@ziegler-instruments.de

Hong Kong: Science International 
Corporation
+852 2 543 7442, +852 2 541 4089 
tonyleung@scienceintel.com

India: Mecord Systems and Services 
Pvt. Ltd.
+91-22-5008604, +91-22-5008128, 
+91-22-5007560
mecord.systems@vsnl.com

Indonesia: PT Transindotama Sinar 
Perkasa 
+62 21 4584 0670, +62 21 4584 2942 
transit@dnet.net.id

Ireland: Industrial Acoustics Limited
+353-1-2828034  •  +353-1-2828427  
industrial@eircom.net

Italy: S.C.S. Controlli e Sistemi S.r.l.
+39-049-920 09 75  •  +39-049-920 12 39 
gaita@scs-controlsys.com

Korea: Sunil Measuring System Co., Ltd.
+82 2 572 8481, +82 2 572 7931 
sunilms@sunilms.co.kr 

Malaysia: O'Connor's Engineering 
Sdn. Bhd
+60 3 7953 8400, +60 3 7957 7871 
mawardis@oce.com.my 

Netherlands, Belgium, 
Luxembourg: Goffin Meyvis Analytical 
& Medical Systems B.V.
+31-76-508 60 00  •  +31-76-508 60 86 
bstuart@goffinmeyvis.com

New Zealand: Machinery Monitoring 
Systems Ltd
+64 9 623 3147  •  +64 9 623 3248 
mms@bitz.co.nz

Portugal: M.R.A. Instrumentacao S.A.
+351-21-421 74 72  •  +351-21-421 81 88 
n.dias@mra.pt

Republic of South Africa: 
Environmental Instruments International 
cc
+27 21 910 3403  •  +27 21 919 7783 
env.inst@iafrica.com

R.O.C, Taiwan: Ring-In Trading 
Development Co., Ltd.
+886 2 2381 6767, +886 2 2381 2423 
ringin@ms6.hinet.net

Singapore: O'Connor's Singapore 
Pte Ltd
65 6470 4778(DID), +65 6473 7944(Main 
Line), +65 6472 4508 
pohlin.chan@oconnors.wearnes.com 

Spain: ALAVA Ingenieros S.A.
+34-91-567 97 00  •  +34-91-570 26 61
j.ruiz@alava-ing.es

Sweden: Acoutronic AB
+46 8 765 02 80 • +46 8 731 02 80
acoutronic@acoutronic.se

Switzerland: A -TECH&Consulting 
GmbH
+056 634 26 26  •  +0566 345 345 
a-tech@swissonline.ch

Thailand: Sithiporn Associates Co., Ltd.
+66 2 433 8331, +66 2 433 1679 
sa-epd@sithiphorn.com

United Kingdom: ANV Measurement 
Systems
+44-1908-64 28 46  •  +44-1908-64 28 14 
info@noise-and-vibration.co.uk

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 4865 79 84
Soundplan@dakar-acustica.com.ar

Australia: Marshall Day Acoustics
+61 (0)2 9282 9422; +61 (0)2 9281 3611 
rleo@marshallday.com.au

Brazil: GROM Acustica & Automacao
+55 21 263 0792; +55 21 263 9108 
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 5128 5118; ++86 10 8225 1626 
conghaidong@bswa.com.cn

Czech Republic: SYMOS s.r.o.
+420 220 999 977; +42 257225679 
symos@symos.cz

Dennmark: SoundPLAN Nord ApS 
+45 39 46 12 00; +45 39 46 12 02 
jkl@soundplan.dk

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 
contact@euphonia.fr

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

Greece: Acoustics Hellas 
+30 210 6630 333; +30 210 6630 334 
info@acoustics.gr

Hungary: VIBROCOMP KFT 
+36 1 275 2138 
pbite@vibrocomp.hu

India: Foretek Marketing Pvt. Ltd. 
+91 80 2525 4706; +91 80 2526 6813 
info@foretekin.com

Israel: Labgoods Ltd. 
+972 3 6121341; +972 3 6121328 email:  
ronen@labgoods.com

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

Indoneisa: SHAMA Technologies (S) 
Pte Ltd 
+65 6776 4006; +65 6776 0592 
shama@singnet.com.sg

Japan: ONO SOKKI Co. Ltd. 
Consulting Group, SV Development Center,  
Technical Headquarters
+81 45 935 3818; +81 45 935 3806 
Watanan@onosokki.co.jp

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

Kuwait: KuwaitGIS
+965 2447733; +965 2456760 
info@KuwaitGis.com

Malaysia: SHAMA Technologies (S) 
Pte Ltd
+65 6776 4006; +65 6776 0592 
shama@singnet.com.sg

Mexico: Ing. Acustica Spectrum sa cv
+55 57 52 85 13; +55 57 52 61 83 
acusticaspectrum@prodigy.net.mx

New Zealand: Marshall Day Acoustics
+64 9 379 7822; +64 9 309 35 40 
siiri.wilkening@marshallday.co.nz

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

Poland: PC++ Software Studio
+48 58 3075224; +48 58 3075224 
info@pcplusplus.com.pl

Portugal: AAC Centro de Acustica 
Aplicada SL
+349 45 298233; +349 45  298261 
aac@aacacustica.com

Romania: VIBROCOMP SRL Romania
+40 723 614 524 
romania@vibrocomp.com

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

Serbia-Montenegro: Dirigent 
Acoustics D.O.O.
+381 11 763 887; 381 11 763  887 
dgtdejan@yahoo.com

Singapore: SHAMA Technologies (S) 
Pte Ltd
+65 6776 4006; +65 6776 0592 
shama@singnet.com.sg

Spain: AAC Centro de Acustica 
Aplicada SL
+349 45 298233; +349 45 298261 
aac@aacacustica.com

Sweden: SP Technical Research 
Institute of Sweden
+46 10 516 5340; ++46 10  513 8381 
soundplan@sp.se

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

Turkey: Hidro-Tek Ltd.Sti
+90 2126598636; +90 2126598639 
aakdag@hidro-tek.com.tr

United Kingdom: Technical 
Development & Investigation
+44 1787 478498;  +44 1787 478328  
tdi.ltd@btconnect.com

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

International Representatives continued from page 115
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Product News
Ecophon
Ecophon Launches New Web Site

Just recently, Ecophon launched their new 
website. Through www.ecophon.com, architects, 
acousticians, ceiling contracters and end-users 
are able to access all relevant information to 
establish good working, learning or healing 
envrionments for the eye, the ear and the mind.
 

Scantek, Inc. 
New Software for Community Noise Analysis

Scantek, Inc. is pleased to announce the availability 
of the new software package, “Capture Studio 
Editor,” used for editing the results of acoustical 
measurements form CESVA instruments. The new 
CSE software enables the user to edit data acquired 
by the sound level meter and spectrum analyzers SC 
310, SC-30 and SC1 60. 

The main characteristics of CSE are:
• Selection and elimination of measurement 

intervals.
• Calculation of overall, spectral, and statistical 

parameters from the new measurement interval.
• Dynamic selection of the intervals for editing; zoom 

function.
• Selective export of functions to Access, Excel, and 

Text format.

This first version of CSE edits files of the CESVA 
SC 310 sound level meter for the sound level 
meter and 1/3 extended spectrum analyzer modes. 
CSE is available for download from the CESVA 
website http://www.cesva.com/?lang=eng.

For more information, contact Contact: Richard J. 
Peppin, Scantek, Inc., Phone +1 401 290 -7726; Fax +1 
410 290 9167; e-mail: PeppinR@ScantekInc.com.

New Building and Human Body Vibration Meters 
Announced

Scantek, Inc. has announced the availability of 
two new vibration meters from MMF. Both provide 
logging and simultaneous triaxial measurements to 
meet most national and international standards.

First, Building Vibration Instrument InnoMeter 4150-
3/KS813B-BDG. This software instrument of the 
VibroMatrix PC based vibration measuring system 
and the triaxial accelerometer have been designed 
for the measurement of vibration in buildings. The 
vibration meter records the vector sum and, after 

alarm tripping, also the instantaneous values of 
three axes with a sampling rate of 2500 samples/s in 
a text table format. 

For more information, visit http://www.mmf.de/
triaxial_accelerometers.htm#KS813B-BDG or  
http://www.mmf.de/pc_data_acquisition.
htm#InnoMeter_4150-3

Second, Triaxial Human Vibration Meter VM30-H. This 
pocket-sized instrument was developed for hand-arm 
and whole-body vibration measurement. In addition, 
it also can measure general machine vibration. The 
precision instrument features a logging function. (As 
a logger: either the three axes or the vector sum. In 
the manual save mode: store mixed data (three axes 
and vector sum).) It comes with PC software. Long 
battery life and waterproof case. 

For more information, visit http://www.mmf.de/
human_vibration.htm

Or, for information on either instrument, contact 
Contact: Richard J. Peppin, Scantek, Inc., Phone +1 
401 290 -7726; Fax +1 410 290 9167; e-mail: PeppinR@
ScantekInc.com.

Brüel & Kjær
Hand-held Analyzer Type 2250 – Now With FFT 
Analysis Software

Brüel & Kjær has announced that the Type 2250 
Hand-held Analyzer is now available with FFT 
analysis software. Type 2250’s combination of 
software application modules and hardware makes 
the analyzer a dedicated solution for high-precision 
measurement tasks, in environmental, occupational 
and industrial noise and vibration application areas.

Frequency analysis based on the Fast Fourier Trans-
form (FFT) algorithm is the tool of choice for mea-
surement and diagnostics of machinery noise and 
vibration. The frequency “profile” of a machine is its 
fingerprint, revealing its sources of noise and vibra-
tion and their paths to the measurement position.

The user can zoom into the measurement to any 
desired frequency range with more resolution 
than anyone could possibly need. Type 2250 is 
said to be the perfect tool, whether you work with 
product noise and vibration, machinery analysis and 
troubleshooting, or product quality testing.

Ecophon

Scantek, Inc 

Brüel & Kjær
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www.atlasbooks.com/marktplc/00726.htm

Noise and Vibration Control – Leo L. Beranek
This classic text on noise and vibration 
control is very widely used throughout 
the world. The book is divided into three 
parts: the basics of noise control (including 
measurement methods, acoustical materials, 
and sound propagation), application of these 
principles to reducing noise from sources, 
and criteria for noise control.

Noise Control in Buildings – Cyril M. Harris
Noise Control in Buildings features 
contributions by leading authorities on 
noise control, and contains a very complete 
set of data on the properties of acoustical 
materials and on the sound insulation of 
walls and floor/ceiling constructions. This 
wealth of technical information provides an 
invaluable resource for the professional as 
well as the non-professional.

Available from the INCE/USA Page
at the Atlas Bookstore
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A new software package extends Type 2250’s 
functionality with reverberation time analysis. 
Reverberation time can be measured using either 
Impulsive Excitation (Schroeder Method), such as 
from a pistol or balloon burst, or using Interrupted 
Noise with either the unit’s own internal signal 
generator or an external one.

For the measurements, a wide range of useful 
accessories including power amplifier, sound 
sources, and wireless transmission kit are available. 
And  PC software is available for post-processing 
and reporting.

Type 2250 Hand-held Analyzer with Reverberation 
Time Software is intended for Occupational Health 
Officers assessing noise levels at workplaces, 
Environmental Officers or Consultants assessing 
sound insulation in new or renovated buildings, 
Consultants or Acousticians assessing room 
acoustics in classrooms, auditoria, workspaces and 
public spaces, and manufacturers or consultants 
estimating the sound power level for CE-labelling of 
tools or machinery.

For additional information please contact your local 
sales representative or go to http://www.type2250.com.

LMS
LMS Virtual.Lab Fast Trim For Acoustic Multilayer 
Modeling 

LMS has  announced the introduction of LMS Virtual.
Lab Fast Trim, a dedicated modeling and simulation 
solutions to assess the acoustic behavior of multi-
layer acoustic trim panels. Acoustic isolation 
packages based on these multi-layer trim are 
increasingly used in automotive and aerospace 
applications to efficiently control the interior sound 
of a vehicle or aircraft and to increase overall driver 
and passenger comfort. 

Trim panels with multiple layers set specific 
challenges for acoustics engineers in terms of 
creating simulation models that deliver reliable 
results in the higher frequencies ranges. In these 
ranges, acoustic decoupling as well as porous 
and visco-elastic effects dominate the acoustic 
performance.
 

The new Fast Trim solution in LMS Virtual.Lab 
Acoustics is said to be capable of accurately 

modeling these critical effects with minimal efforts 
and therefore delivers the required reliability.  

After setting up the multilayered layout of a panel 
and defining the properties of its constituting layers, 
the transfer admittances of the complete trim 
structure are calculated as function of frequency. 
In a subsequent vibro-acoustic FE (Finite Element) 
analysis, LMS Virtual.Lab Acoustics simulates the 
performance of the multilayer trim in the presence 
of flexible panels from a vehicle body or airplane 
fuselage. Short simulation runs reliably predict 
the acoustic performance at higher frequency 
and accelerate the acoustic optimization process. 
This allows acoustics engineers to better exploit 
the tremendous potential of trim when shaping the 
targeted interior sound.

For more information on LMS Virtual.Lab, please visit 
http://www.lmsintl.com/virtuallab 

illbruck acoustic, inc. 
illbruck acoustic, inc. has introduced PROSPEC 
Decibel Drop. 

Decibel Drop is a high-performance viscoelastic 
damping compound that decreases the sound 
traveling to adjacent rooms. PROSPEC Decibel 
Drop is said to be appropriate for use in commercial 
spaces, broadcast/audio facilities, home theaters 
and multifamily dwellings.

PROSPEC Decibel Drop is said to be easy to install 
between layers of drywall or plywood in walls 
and ceilings or between layers of subflooring. The 
product comes in a cartridge and is applied with a 
standard caulk gun. Two to three cartridges cover 
32 square feet, applied randomly over the drywall 
surface area. 

For more information or to locate a distributor, visit 
www.illbruck-acoustic.com/pdd.

PCB Piezotronics
PCB Piezotronics Debuts Dynamic Pressure Sensor for 
Gasoline or Diesel Engine Combustion Monitoring

PCB Piezotronics (PCB®) has introduced a new 
dynamic pressure sensor, ideal for measuring 
dynamic combustion pressure in gasoline or diesel 
engines. The high temperature (to +600° F/+315° C) 
piezoelectric charge output sensor, structured 
with naturally stable quartz sensing elements, is 

LMS

illbruck acoustic, inc.

PCB Piezotronics 

Product News continued
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well-suited to measure rapidly-changing pressure 
fluctuations over a wide amplitude and frequency 
range.  

The un-cooled design measures pressure with 
low thermal shock error, and ground isolation 
avoids electrical interference from electronic 
ignition systems, making the sensor equally 
well-suited for research and development or 
monitoring applications.  A solid-state construction, 
hermetically-sealed housing, and laser-welded flush 
diaphragm help ensure durability in harsh engine 
testing environments.

The Model 175A01 pressure sensor is available with 
a dynamic range to 4000 psi (275 bar), and sensitivity 
of 1.5 pC/psi (21 pC/bar).  Alternate models and 
mounting adaptors are available for various engine 
types.  

For detailed specifications, drawings, or additional 
information, please visit www.pcb.com 

British Airways Completes B-747-400 Predictive 
Monitoring System Order

Inflight Warning Systems, Inc. (IWS) and the IMI 
Sensors division of PCB Piezotronics (PCB®) are 
pleased to announce receipt of a British Airways 
order which completes the long-term program 
to incorporate predictive maintenance Vibration 
Monitors, designed to detect bearing failure in air 
recirculation fans on commercial aircraft. These 
monitors, which include the use of PCB® sensors 
as a key component, have been incorporated into 
11 applications aboard major commercial airliners 
throughout the world.

The IWS vibration monitor provides early detection 
and prevention of fan failure. By installing monitors 
onto fans for cabin air recirculation and electrical 
equipment cooling exhaust, the product provides 
early warning of wear on fan bearings. Installation 
of vibration monitors will allow normal fan operation 
and automatically terminates operation of such 
fans, when a bearing failure is imminent. Air 
recirculation and equipment cooling fans have a 
variant life cycle, depending upon usage. Failure of 
these fans often results in the interruption of normal 
flight operations and costly repairs.

For further information, contact: Molly Bakewell: Tel: +1 
716 684 0002, ext. 2663; e-mail: mbakewell@pcb.com

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 05 Proceedings
This searchable CD-ROM contains 198 papers presented 
at the joint NOISE-CON 05/ASA 150th meeting as well as 
749 papers from the NOISE-CON conferences held in 1996, 
1997, 1998, 2000, 2001, 2003, and 2004 as well as the papers 
from the Sound Quality Symposia held in 1998 and 2002. All 
papers are PDF files.

Several papers are taken from sessions organized by the 
Noise, Architectural Acoustics and Structural Acoustics 
Technical committees for this 150th ASA meeting. The 
three plenary lectures related to noise and its impact on the 
environment are included. Also included are papers in one 
or more organized sessions in the areas of aircraft noise, tire/
pavement noise, and hospital noise.

The INCE/USA Page at the Atlas Bookstore
www.atlasbooks.com/marktplc/00726.htm

Fig. 9. Example of the sound field during upwind propagation or daytime 
temperature lapse.  See page 103.
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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.

2007 October 22-24 
NOISE-CON 07, The 2007 National Conference on 
Noise Control Engineering
This conference will be held at the Grand Sierra 
Resort in Reno, Nevada. 
Contact: Institute of Noise Control Engineering, 
INCE/USA Business Office, 210 Marston, Iowa 
State University, Ames, IA 50011-2153
Tel. +1 515 294 6142 • Fax: +1 515 294 3528 
E-mail: IBO@inceusa.org
Internet: http://www.inceusa.org.

2008 July 27-30

NOISE-CON 08
The 2008 National Conference on Noise Control 
Engineering
The conference will be held at the Hyatt Regency 
Dearborn, Dearborn, Michigan. The 2008 Sound 
Quality Symposium will immediately follow the 
conference. 
Contact: Institute of Noise Control Engineering, 
INCE/USA Business Office, 210 Marston, Iowa 
State University, Ames, IA 50011-2153. 
Tel. +1 515 294 6142 • Fax: +1 515 294 3528 
E-mail: IBO@inceusa.org
Internet: http://www.inceusa.org.

2008 October 26-29

INTER-NOISE 2008
The 2008 International Congress and Exposition on 
Noise Control Engineering
Shanghai, China
Contact: Institute of Acoustics, Chinese 
Academy of Sciences, 21 Beisihuanxilu Road, 
Haidian District, Beijing, P.R. China.
Tel: + 8610-62553765 • Fax: +8610-62553898
E-mail: internoise@mail.ioa.ac.cn
Internet: www.internoise2008.org

2009 August 23-26

INTER-NOISE 2009
The 2009 International Congress and Exposition on 
Noise Control Engineering
Ottawa, Canada
Contact: Institute of Noise Control Engineering-
USA
Pam Reinig, Congress Coordinator
INCE Business Office
210 Marston, Iowa State University
Ames, IA  50011  USA
Tel: 515-294-0261, FAX: 515-294-3528
E-mail: ibo@inceusa.org
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Scantek, Inc. ................................................................................. Columbia, Maryland

Vibro-Acoustics ..........................................................Scarborough, Ontario, Canada

Wyle Laboratories ............................................................................Arlington, Virginia

Sustaining Members of International INCE

Acoustic Technologies (A-Tech). .................................................. Brussels, Belgium 

Brüel & Kjær ......................................................................................Nærum, Denmark

Cesva Instruments, S.L......................................................................Barcelona, Spain 

Ecophon .............................................................................................. Hyllinge, Sweden

G.R.A.S. .............................................................................................Vedbaek, Denmark 

LMS International, NV Numerical  
Integration Technologies ..............................................................Heverlee, Belgium

Narita International Airport Corporation (NAA) ......................... Narita-City, Japan 

Norsonic AS .......................................................................................... Tranby, Norway

Rion Company, Ltd. ................................................................................... Tokyo, Japan

Institutional Members of International INCE

Argentina ................................ Centro de Investigacion en Acustica, Buenos Aires

Belgium ....................Laboratorium voor Akoestiek en Thermische Fysica, Leuven

France ..................................Centre Technique des Industries Méchanique, Senlis

Korea .......................................Center for Noise and Vibration Control Engineering, 
Korean Institute for Science and Technology, 

Science Town, Taejon-Chi
New Zealand.........................................................................Centre for Sound Studies

Portugal ...................................... Laboratorio Nacional de Engenharia Civil, Lisboa

Sweden ............................. Department of Applied Acoustics, Chalmers University  
of Technology, Gothenburg

USA............................................................................ Graduate Program in Acoustics,
 ..............................................................................The Pennsylvania State University, 

..........................................................................................State College, Pennsylvania

Conference Calendar
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Information on listings in the Directory of Noise Control Services is available from the INCE/USA Business Office, 210 
Marston, Iowa State University, Ames, IA 50011-2153; +1 515 294 6142; Fax: +1 515 294 3528; IBO@inceusa.org. The price is 
USD 400 for 4 insertions.

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

WYLE LABORATORIES, INC.

Research & Consulting
Excellence in acoustics and related 
specialties since 1961
Offices:

241 18th St. S.
Suite 701
Arlington, VA 22202, USA
Telephone +1 703 415 4550

128 Maryland St.
El Segundo, CA 90245 USA
Telephone +1 310 322 1763

www.wylelabs.com

The Index of Advertisers contained in 
this issue is compiled as a service to our readers 
and advertisers; the publisher is not liable for 
errors or omissions although every effort is 
made to ensure its accuracy.  Be sure to let 
our advertisers know you found them through 
Noise/News International magazine.

ABC International Trade ............................ 113 

Arup ............................................................... 123

ACO Pacific, Inc. ......................................... 114

BSWA ............................................................ 113 

CESVA ............................................................. 99

DataPhysics Corporation ........................... 117

Diamond Manufacturing Company ............ 99

Eckel Industries, Inc. .................................. 113

G.R.A.S. Sound & Vibration ....................... 119

Larson Davis .................................................. 89

Microtech Gefell ......................................... 119

NGC Testing Services ................................. 113 

Norsonic ....................................................CVR2 

PCB Piezotronics, Inc. .................................. 89

Scantek, Inc. ................................................ 111 

SoundPLAN .................................................. 111

Directory of Noise Control Services

SCANTEK, INC.

Sound and Vibration Instrumentation 
& Engineering
•  Sales
•  Rentals
•  Calibration
    ·  NVLAP (NIST) Accredited
•  Service
•  Technical Support
7060 #L Oakland Mills Rd.
Columbia, MD 21046 USA
Richard J. Peppin
Telephone: +1 410 290 7726
           Fax: +1 410 290 9167
Web: www.scantekinc.com
Info@ScantekInc.com

CAVANAUgH TOCCI 
ASSOCIATES, INC.

Consultants in Acoustics
Architectural Structural Mechanical Environmental

William J. Cavanaugh, INCE. Bd. Cert.
Gregory C. Tocci, INCE. Bd. Cert.
Timothy J. Foulkes, INCE. Bd. Cert.
K. Anthony Hoover, INCE. Bd. Cert.
Douglas H. Bell, INCE
327F Boston Post Road
Sudbury, MA 01776, USA
Telephone: +1 978 443 7871
 Fax: +1 978 443 7873
www.cavtocci.com

HESSLER ASSOCIATES, INC.

Serving the Power Industry Since 1976

• Ambient, Diagnostic and 
 Certification Surveys
• Environmental Assessments
• Computer Modeling
• Expert Witness

Hessler Associates, Inc.
3862 Clifton Manor Place, Suite B
Haymarket, Virginia 20169 USA
Phone 1: +1 703-753-2291
Phone 2: +1 703-753-1602
Fax: +1 703-753-1522
e-mail: George@HesslerAssociates.com
Web:  www.HesslerNoise.com

• Technical Sessions. See the planning 
and abstract submission information on 
the Internet at www.inceusa.org/nc07

• Exposition. A major exposition with 
displays of materials, instruments, and 
services in noise control engineering. 
Contact the Expo manager, Richard J. 
Peppin. PeppinR@ScantekInc.com

• Seminars. On Sunday, October 21.
• Student paper competition and Martin 

Hirschorn IAC Prize.
• Travel planning. See page 43 of this 

issue.
 

NOISE-CON 08
Hyatt Regency Dearborn  •  Dearborn, Michigan, USA

28-30 July, 2008

The equipment exposition, managed by Richard Peppin of Scantek, Inc., will 
offer displays of materials, instruments and services in the noise and vibration 
control field. An Expo reception and off-site social will also be included. 
Potential exhibitors are encouraged to contact Peppin for details, including 
costs and floor plan (PeppinR@AMSE.org).

Mark your 

calendar a
nd plan 

to partic
ipate!



ACTIVE 06 CD-ROM 

ACTIVE 06 CD ORDER FORM
Enclosed is my check (or credit card authorization) for ________ U.S. dollars. Please send me ________ copies of the ACTIVE 06 CD-ROM 
at 167 U.S. dollars each. Shipping and handling charge: domestic, 3 U.S. dollars; all other countries, 6 U.S. dollars. Shipped by first class mail 
in the United States and by air mail to other countries. Stock number: Act06.

Name   Mr.  Ms.  Dr.  Prof. _________________________________________________________________________________

Address _________________________________________________________________________________________________________

City ____________________________________________ State/Province ______________________ Zip/Postal Code _______________  

Country _________________________________________________________________________________________________________

E-mail __________________________________________________________________________________________________________

Credit card authorization:  Visa       
  MasterCard
  American Express 
  Discover card

You may order by postal mail, telephone (USA and Canada only), by FAX, or by e-mail. Postal mail: Bookmasters, Inc., Distribution Services 
Division, 30 Amberwood Parkway, Ashland, OH 44805, USA. Telephone: 1 800 247 6553;  FAX: 1 419 281 6883; e-mail: order@bookmaster.com. 
Internet: Go to the INCE/USA page at Bookmasters Atlas Bookstore.  http://www.atlasbooks.com/marktplc/00726.htm

Name on card (please print) _______________________________________________

Card number:___________________________________________________________

Expiration date (MM/YY): ________________________________________________

Signature ______________________________________________________________

Proceedings of ACTIVE 2006, The 2006 
International Symposium on Active 
Control of Sound and Vibration

This searchable CD-ROM contains 634 full length 
papers on active control of noise and vibration. All 
papers are in PDF format.

The latest in the ACTIVE series of international 
symposia on active control of sound and vibration 
was organized by the University of Adelaide, 
Adelaide, Australia, and was held on September 
18-20, 2006. Seventy three papers from ACTIVE 06 
are on this CD-ROM.

The remaining papers are from:

ACTIVE 04
Williamsburg, USA

ACTIVE 02
Southampton, UK

ACTIVE 99
Fort Lauderdale, USA

ACTIVE 97
Budapest, Hungary

ACTIVE 95
Newport Beach, USA

These papers cover all areas of active control of 
sound and vibration.



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 engineeering was 
held held in Honolulu, Hawaii, USA on December 
3-6, 2007. The theme of the congress was 
“Engineering a Quieter World.”

The technical topics covered at INTER-NOISE 06 
included:

•	 Aircraft	and	Airport	Noise	Control
•	 Active	Noise	and	Vibration	Control
•	 Building	Acoustics
•	 Community	Noise
•	 Barriers
•	 Fan	noise	and	aeroacoustics
•	 Highway,	automobile	and	heavy	vehicle	noise
•	 machinery	noise
•	 noise	policy
•	 product	noise	emissions
•	 railway	noise
•	 sound	quality

These papers are a valuable resource of 
information on noise control engineering that will 
be of interest to engineers in industry, acoustical 
consultants, researchers, government workers, 
and the academic community. 

INTER-NOISE 06 CD-ROM 

INTER-NOISE 06 CD ORDER FORM
Enclosed is my check (or credit card authorization) for ________ U.S. dollars. Please send me ________ copies of the INTER-NOISE 06 
CD-ROM at 70 U.S. dollars each. Shipping and handling charge: domestic, 2 U.S. dollars; all other countries, 5 U.S.dollars. Shipped by first 
class mail in the United States and by air mail to other countries. Stock number: IN06.

Name   Mr.  Ms.  Dr.  Prof. _________________________________________________________________________________

Address _________________________________________________________________________________________________________

City ____________________________________________ State/Province ______________________ Zip/Postal Code _______________  

Country _________________________________________________________________________________________________________

E-mail __________________________________________________________________________________________________________

Credit card authorization:  Visa       
  MasterCard
  American Express 
  Discover card

You may order by postal mail, telephone (USA and Canada only), by FAX, or by e-mail. Postal mail: Bookmasters, Inc., Distribution Services 
Division, 30 Amberwood Parkway, Ashland, OH 44805, USA. Telephone: 1 800 247 6553;  FAX: 1 419 281 6883; e-mail: order@bookmaster.com. 
Internet: Go to the INCE/USA page at Bookmasters Atlas Bookstore.  http://www.atlasbooks.com/marktplc/00726.htm

Name on card (please print) _______________________________________________

Card number:___________________________________________________________

Expiration date (MM/YY): ________________________________________________

Signature ______________________________________________________________


