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President’s ColumnPresident’s Column

As I write this article, we have just concluded 
INTER-NOISE 2021, the 50th INTER-NOISE 
meeting. First, I want to thank the Organizing 
Committee of the Congress and its President, 
Raj Singh, for their hard work and adaptability 
in response to all of the challenges of 2021. 
The congress was described to me by several 
participants as “the best virtual conference they’ve 
attended”. This is a credit to the innovation and 
effort of the Organizing Committee. In particular, 
I know that authors and attendees appreciated that 
all sessions were live and timed for participation 
by authors regardless of time zone. The networking 
sessions and posters were also a feature of this 
congress that helped us to achieve some connection 
with old friends and the ability to discuss issues 
with our colleagues. To the Organizing Committee, 
well done. And to all of the participants, thank you 
for your contributions.

One of the disappointments of the congress was 
the downsizing of our plans to celebrate the 50th 
INTER-NOISE. The original plan for the congress 
was to revisit the site of the first congress in 1972 
in Washington DC and use this as an opportunity 
to look both backward and forward. That first 
congress in Washington was truly an international 
congress and was well attended. It occurred at a 
time of emerging noise control policy mandates. 
In fact, the delegates at INTER-NOISE 1972 
interacted with the White House and the US 
Congress during the meeting. The US Noise 
Control Act of 1972 was passed later that year. 
Other countries were also developing policy at this 
same time. Those mandates launched quite a bit 
of the foundation that serves as a basis for global 
noise control policy and practice that persists to 
today.  It was our hope at this congress to celebrate 
that history. We did, but only modestly. 

One of the highlights of this congress for me 
were the projections of the future of noise 
control engineering. If you haven’t seen them, 
I recommend that you view the plenaries and 
keynote speeches in particular. It is clear that 
emerging technologies such as materials, 
information technology and sensing (internet of 
things) will have a profound impact on the tools 
and techniques we have available. If I project 
even farther to the future based on my “day job” 
as a Vice President for Research, I expect to see 
impacts to our community from emerging areas of 
research in neuro-science and quantum technology. 
But, with all of these tools, will our world be less 
noisy?  Real progress in making our world more 
pleasant and our environment more harmonious 
with our activities, depends on the will of the 
citizenry and policymakers. Where there is such 
a will, noise control engineers must step up to the 
opportunities and show what is possible and persist 
in implementing the solutions that achieve a more 
pleasant environment. I hope you will all look for 
these opportunities. 

Another highlight was the Latin American 
Symposium and associated activities that ran 
through the congress. I caught only brief glimpses 
of these activities but I was very impressed and 
pleased with the participation of a large number 
of delegates who normally have not joined us. It 
was good to see. Thank you to the organizers and 
participants from Latin America. 

In conclusion, thank you to the INTER-NOISE 
2021 Organizing Committee for a job well done. 
And onward to INTER-NOISE 2022 in Glasgow!

Bob Bernhard 
President, I-INCE NNI

From the President of I-INCE: INTER-NOISE 2021  
and the Future of Congresses

Bob Bernhard

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
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Welcome to the September 2021 issue of Noise/
News International.

In this issue we continue our series of showcasing 
some EU funded research projects related to 
noise control, with the spotlight falling on the 
TRANSIT project – a project whose goal is to 
provide the railway community with a proven set 
of innovative tools and methodologies to reduce the 
environmental impact and improve interior acoustic 
comfort of railway vehicles. We also feature 
another article from Walter Montano, who writes a 
very informative article on the history of hearing, 
workplace noise and instrumentation. This is 
another article written as a special celebration on the 
occasion of the 50th International Congress and Expo 
on Noise Control Engineering (INTER-NOISE), that 
took place in August – and what a great conference 
that was!

The usual features like Noise/Notes and Book 
Reviews return, and, fresh from his keynote 

presentation at INTER-NOISE 2021, we sat down 
for a quick ‘Getting to Know You’ session with 
Dr. Jian Kang, Professor of Acoustics, University 
College London. 

And after a brief break – after the host moved from 
the US back to Ireland - The Noise/News, our 
companion podcast, returns. We sat down with our 
very own living legend, NCEJ editor (and frequent 
NNI contributor), D.r Jim Thompson to talk all 
about his career in noise control and where he sees 
the field going. Its available wherever you get your 
podcasts. Jim also writes another article for this 
issue reminding us on the importance of considering 
the big picture.

I hope you enjoy this issue, and if you have 
anything you would like to contribute, please feel 
free to reach out to here at NNI HQ. You can email 
me at kingea@tcd.ie

Eoin A. King, PhD NNI

Editor’s ViewEditor’s View

Eoin A. King

Would you like to share your paper with 
colleagues and customers?

Does your organization or funding agency 
require free access to your publications?

The Noise Control Engineering Journal has the solution: Open Access

• NCEJ provides both a regular subscription license and an open 
access license for auhors

• This hybrid model provides maximum flexibility

• For a fee you can have a license to freely distribute your paper or 
case study to others if you acknowledge the INCE-USA copyright. 

• They do not reference cutting edge technology but provide 
documentation of noise control solutions

For more information: https://www.inceusa.org/publications/noise-control-engineering-journal/

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
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Following the 1st ENDT Days in 2007 and the highly successful 11th European Con-
ference on NDT 2014 (ECNDT 2014) in Prague, the Czech society for NDT in 
cooperation with other NDT and CM Societies is preparing another important 
meeting of experts and users from the NDT, including Condition Monitoring 
and Structural Health Monitoring areas for the year 2021. 
The 2nd European NDT & CM Days in Prague (October 2021) will consist of – 11th 
workshop NDT in Progress, International conference NDE & CM for Safety, 51st 
annual CNDT conference Defectoscopy 2021 and NDT&CM Expo. During these 
days you can visit four different events at the Cubex centre Prague. It will be an 
exceptional opportunity to meet people interested in research & development, 
as well as in practice, standardization and the application of all NDT/NDE, CM 
and SHM methods with an emphasis on areas of modern Industry. 

These „Days“ will be one of the most important NDT, CM, SHM and related 
branches European events in 2021. We hope that the 2nd European NDT&CM 
Days 2021 will not only be an opportune time for exchanging research findings 
but also an occasion for strengthening existing contacts and establishing new 
ones for all participants. Naturally, seminars, workshops, excursions and other 
social events will be organized.

This event represents a great opportunity for a select group of interested par-
ties to be actively included in sponsoring and promoting the event and their 
business.

This will be the event of the decade; we hope to see you there!

www.endtcm21.com

FOUR NDT, CM AND SHM  
EVENTS IN ONE WEEK  

IN THE MIDDLE  
OF THE EUROPE

ORGANISER’S PARTNER’S

ORGANISING  SECRETARIAT:  GUARANT International spol. s r.o. European NDT&CM Days 2021: 
  Českomoravská 2510/19, Praha 9 - Libeň, Česká republika 

 E-mail: endtcm21@guarant.cz Tel: +420 284 001 444, Fax: +420 284 001 448

Pavel Mazal
member of CNDT presidium

NDT&CM2021
EUROPEAN

PRAGUE, CZECH REPUBLIC
OCTOBER 4-8, 2021

BETTER CM & NDT – WARRANTY OF QUALITY, 
RELIABILITY AND SAFETY

Libor Topolář
 CNDT president

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
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The TRANSIT project: innovation towards train pass-
by noise source characterization and separation tools
Railway transport produces less CO2 
and consumes less energy than road and 
air transport modes; it also requires less 
space than road transport. However, noise 
and vibration (N&V) levels in the vicinity 
of railways are a major environmental 
challenge for the railway sector. 
Populations close to railways no longer 
accept the increasing N&V annoyance and 
a competitive railway transport system 
demands better passenger comfort.

Noise reduction is addressed to some 
extent by the requirement of the Technical 
Specifications for Interoperability (TSI) 
for all new vehicles to meet noise limits 
in both pass-by and stationary conditions. 
Due to the high cost involved in such 
tests, it is desirable to develop virtual 
testing and some progress has been made 
in a previous project, Acoutrain, towards 
this.

In Acoutrain, source characterization 
methods, and exterior noise simulation 
tools aimed at virtual certification, were 
developed, and validated for a few cases; 
however, these were limited in terms of 
the speed and type of vehicles considered. 
These tools and models should urgently 
be further developed to include other 
practically relevant scenarios. This will 
require including source integration 
effects such as the effect of skirts or 
fairings.

In addition, advanced measurement 
methods are required that can identify the 
noise contributions of different sources 
on an operational train. The relative 
importance of the various vehicle sources 
as well as the track need to be better 
understood.

The overall goal of TRANSIT is 
to provide the railway community 
with a proven set of innovative tools 
and methodologies to reduce the 
environmental impact and improve 
interior acoustic comfort of railway 
vehicles. A summary of the TRANSIT 
Applications and Impacts is presented 
in Figure 1, while the main objectives 
of the TRANSIT project are: 

• Reduction of rail vehicle noise 
certification lead time and costs, 
and lower operator’s track 
occupation requirement for testing 
by providing accurate virtual 
certification tools, 

• Reduction of the need for a TSI-
compliant track by developing and 
demonstrating accurate separation 
and transposition techniques,

• Derivation of a more precise 
and better-founded definition of 
acoustic requirements for equipment 
suppliers, reducing time and cost,

• Improved source quantification for 
noise mapping and a more accurate 
assessment of noise abatement 
measures,

• Enabling lighter vehicles, thus 
lower energy consumption, while 
maintaining high levels of interior 
acoustic comfort.

The TRANSIT consortium integrates 
members with considerable experience in 
the railway sector, who have a successful 
history of collaboration in this field, with 
expertise from other sectors, such as the 
aerospace and automotive industries. They 
bring leading-edge knowledge on topics 
ranging from best practice in the use of 
computer aided engineering software tools 
for virtual prototyping and certification 
of products, to advanced microphone 
array technologies for source separation. 
These advanced methodologies will be 
transferred to the railway industry to 
optimise rolling stock and infrastructure 
design using lightweight metallic and 
composite structures, passive, and smart 

Figure 1: Summary of TRANSIT Applications and Impacts

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
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active materials, thus gathering the key 
expertise required to realise the innovation 
sought in Shift2Rail (S2R). 

TRANSIT is a project that uses other 
previous and ongoing projects outcomes 
in order to successfully analyse all the 
data. The outcomes used in TRANSIT 
are based on the past EU and ongoing 
Shift2Rail Joint Undertaking projects:

• Roll2Rail: aimed at developing 
key technologies and removing 
already identified blocking points 
for radical innovation in the field 
of railway vehicles, as part of a 
longer-term strategy to revolutionise 
the rolling stock for the future. The 
results contributed to the increase 
of the operational reliability and to 
the reduction of the life cycle costs. 
Methods to separate infrastructure and 
rolling stock noise contributions were 
developed and tested.

• Acoutrain: introduced virtual 
certification with a reliable simulation 
approach; Established measurement 
procedures for new running conditions, 
specifically braking and curving; 
Developed procedures to obtain inputs 
for the European Noise Directive

• FINE-2: This is the ongoing S2R 
Members project aiming to reduce 
the annoyance and exposure to noise 
and vibration by developing future 
methods for predicting overall noise 
and vibration performance of trains. 
Moreover FINE-2 aims at ensuring that 
the research & innovation activities 
dealing partially or entirely with 
energy, noise and vibration.

Most of the activities in TRANSIT 
are focused on the experimental 
characterisation, modelling and separation 
of railway noise sources (at standstill 
and during pass-by) as well as the further 
development of the Acoutrain external 
noise prediction tool to account for 
installation effects in the transmission 

paths. New test methods are also 
developed to quantify noise transmission 
paths from sources on rail vehicles to the 
standard microphone positions accounting 
for installation effects. 

In addition, the project is also 
investigating innovative materials and 
methods for improved acoustic comfort. 
New and innovative approaches will be 
used to improve the design of the interior 
acoustics of future rolling stock. Several 
possible approaches are being considered, 
including optimal sound absorption at 
the source, damping along ducts for air 
conditioning systems and innovative use 
of meta-materials for the car-body parts.

Figure 2 represents the global approach 
of the TRANSIT project, in particular the 
translation of the high-level objectives 
into technical objectives. It also shows 
the methodology implemented within the 
project.

The main expected impacts of TRANSIT 
arise from the methods and tools that 
will give a better understanding and 
quantification of the contribution of 
the different sources to the total pass-
by noise. That will, in turn, lead to 
innovations in low noise design of 
vehicles and tracks, virtual certification 
testing, and the derivation of source terms 

for EU and national prediction models, 
among others. 

TRANSIT will provide an accurate 
description of sound power levels and 
directivities of individual noise sources, 
which is the key to future breakthrough 
developments in railway design and 
(virtual) certification testing. The expected 
impacts include a reduction in cost and 
effort required for certification testing, 
greater comparability and reproducibility 
of test results and ultimately improved 
competitiveness for the EU rail industry 
and increased social acceptance of 
railways leading to modal shift.

There are four work streams, each of 
which has already obtained specific 
technical achievements, as described in 
the following:

1. Source and transmission 
characterization for exterior 
noise

A method of source characterization 
based on equivalent monopoles has 
been developed from an earlier method 
developed in Acoutrain, by introducing 
a new simplified procedure assuming 
uncorrelated monopoles. The simplified 
procedure is based on sound power data 
determined via an ISO procedure e.g. ISO 

Figure 2: TRANSIT – from objectives to results

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
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3744 or 9614. The simplified procedure 
uses a calibrated monopole source to also 
characterize the transmission and has been 
validated for generic sources in the report 
(D1.1): “Validated procedure for source 
characterization based on equivalent 
monopoles and tests involving generic 
sources”.

The method developed is based on the 
assumption that the source is a time-
invariant acoustical system. The system 
can then be described using a black-box 
model or as a multi-port as illustrated 
in Figure 3. For the acoustic case the 
state variables are often taken as force & 
velocity (F,u) or pressure & volume flow 
(p,Q). In this case when air-borne sound is 
of interest the best choice is to use p and 
Q. If we enclose a machine by a control 
surface which is divided into “small” 
areas and associate each area with a port 
defining pn and Qn , we get a multi-port 
source model for the machine. 

The model can then be formulated 
in terms of a matrix equation in the 
frequency domain, which can be written 
in the form of a source cross-spectrum 
matrix which when multiplied with a 
frequency response (“Green’s”) matrix 
gives the acoustic spectra pm at given 
receiving positions. For more details 
please refer to the full task report D1.1.

To summarize, the work in TRANSIT for 
the source & transmission is based on two 
approaches:

• The full model (correlated monopoles) 
uses an acoustic array and assumes the 
Green’s matrix is known (Figure 4). 
To improve the prediction iterative 
Bayesian focusing (IBF) is used.

• In the simplified model sound power 
data Wi in frequency bands is first 
determined based on an ISO standard. 
It is then assumed that each side of a 

machine represents an uncorrelated 
monopole with a corresponding 
monopole source strength auto-
spectrum.

To validate the simplified model generic 
source tests at KTH have been carried 
out. Figure 5 shows some examples of the 
tests conducted.

In conclusion, source characterization 
based on equivalent monopoles has 
been presented, with a new simplified 
procedure assuming uncorrelated 
monopoles. The simplified procedure is 
based on sound power data determined via 
an ISO procedure e.g., ISO 3744 or 9614. 
The simplified procedure uses a calibrated 
monopole source to also characterize the 
transmission.

The simplified procedure has been 
validated for generic sources (Table 1), 
see the task report D1.1 for more details.

Figure 3: System may be described as a black-box model

Figure 4: Sound power measurement 

(VibraTec & MicrodB) with an acoustic 

array on a power converter. Measurements 

carried out in cooperation with FINE-2 

(ALSTOM)

Table 1: Summary of errors based on all tests for the three generic source types tested. 

Std stands for Standard deviation and K-factor is a correction for a reflecting floor. 

http://www.inceusa.org
http://www.noisenewsinternational.net
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2. Pass-by noise source 
separation

The aim here is to obtain the sound power 
level and directivity of noise sources on 
a moving train during pass-by at constant 
speed. The main sources considered 
(Figure 6) are aerodynamic noise, traction 
noise, equipment noise and rolling noise. 
Two different methods are investigated: 
i) with a microphone array and ii) with 
a single microphone and rail-mounted 
accelerometer (PBA-based). 

The PBA-based method (Figure 7) uses 
measured operational rail acceleration 
to assess indirect combined wheel/rail 
roughness levels. A vibro-acoustic transfer 
function is derived from combined 
roughness and track-side sound pressure 
levels.

The rolling noise transfer function can 
be assessed from the operational pass-by 
of vehicles with dominating rolling 
noise, (parts of) the vehicle without 
traction noise or low-traction noise, 
a high-speed train at medium speed; 

vehicles with high wheel roughness; 
stationary measurements on track and 
vehicle by hammer impact or reciprocal 
measurements using an artificial sound 
source.

Non-rolling noise sources will show up as 
deviations from the rolling noise transfer 
function; and the pass-by level of “rolling 
noise only” estimated from the sum of 
indirect roughness level and rolling noise 
transfer function. 

The source separation methods based on 
a microphone array (Figure 8) consist of 
measuring train pass-by noise with an 
arrangement of microphones (at least 64 
channels) and the application of acoustic 
imaging techniques for source separation 
(beamforming, advanced spatial filtering 
deconvolution, inverse methods). 

To this end, beamforming state-of-the-
art methods consisting of delay-and-sum 
beamforming in the time domain (with 
moving focus) and de-dopplerization 
of source signals, only provide relative 
comparison between noise sources (no 

information about directivity and absolute 
source strength).

In addition, a CLEANT deconvolution 
method is applied as well as the Iterative 
deconvolution method - de-dopplerization 
of source signals using a time domain 
approach that can be used to estimate 
source strength via sector integration (See 
Figure 9).

3. Separation of track noise 
and vehicle noise: 

TRANSIT is working in the development 
of enhanced methods for separating 
vehicle and track contributions to rolling 
noise. The Technical Specifications for 
Interoperability Noise specify noise 
limits for new vehicles. These have to be 
measured on a track with low contribution 
to the noise, specified in terms of track 
decay rate and rail roughness level. But 
the track noise (and roughness) is still 
an important contributor to the overall 
level, meaning it is difficult to compare 
results from different sites; it is important 
to be able to separate the contributions of 

Figure 5: Some examples of tests 

conducted at KTH.

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org


10 www.inceusa.org  •  www.noisenewsinternational.net  •  www.i-ince.org  2021 September

vehicle and track, to identify and promote 
low noise design.

In TRANSIT, promising techniques from 
the Roll2Rail project are being further 
developed (simplified and/or enhanced). 
The aim is to provide estimates of the 
contribution of the vertical and lateral 
rail vibration, the sleeper vibration, and 
the wheel vibration. The methods should 
also be able to ‘transpose’ pass-by data 
measured on one track to another track; 
wheel and rail roughness separation 
should also be achieved. The methods are 
being validated using field measurements 
in collaboration with FINE-2 project.

The proposed innovative separation 
methods to be considered and further 
developed are:

• TWINS model (Track-Wheel 
Interaction Noise Software): the 
TWINS model for rolling noise was 
developed and validated in 1990s. 
It includes a series of engineering 
models for vibration and noise 
radiation of wheel, rail and sleepers 
and excitation by combined surface 
roughness.

For source separation TWINS is 
used with measured rail vibration. 
The approach effectively only uses 
the noise radiation part of the model 
(which has less uncertainty than the 
vibration part).

Improvements in TRANSIT are based 
on recent developments in modelling 
rail radiation and sleeper radiation. 
The need to include the effect of 
reflections from the underside of 
the vehicle is being investigated, by 
using 1:5 scale models and boundary 
element calculations to verify these 
effects (Figure 10). The final aim is 
to develop a set of ‘standard’ vibro-
acoustic transfer functions for the track 
so that track noise can be estimated 
simply from measured rail vibration.

Figure 6: Notional 

examples of the main 

sources of noise on a 

moving train

Figure 7: Strategy for microphone array

Figure 8: Strategy for PBA-based method

Figure 9(a): Example of beamforming result

Figure 9(b): Example of deconvolution result
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• Pass-By Analysis with input based on 
microphone signals, and vertical rail 
acceleration signals of multiple pass-
bys at different speeds. The outputs are 
the track decay rate from rail vibration, 
combined effective roughness levels 
and combined vibro-acoustic transfer 
function. Consequently, the results are 
the separation of roughness excitation 
and response (combined vehicle and 
track) and wheel/track separation is 
still needed.

Separation of vehicle and track 
components is considered in the 
project, based on PBA combined 
transfer functions that can be 
combined with separately measured 
transfer functions p/F for vehicle and 
track (static measurements). For these, 
two different methods are compared: 
the direct method (excite with 
hammer) and the reciprocal method 
(excite with loudspeaker). This results 
in separated contributions of: rail 
(vertical/lateral), wheel (axial/radial) 
and sleeper. Separation of wheel and 
rail roughness will be performed 

through PBA, obtaining a combined 
effective roughness with the proposed 
method to identify rail roughness. 
This involves monitoring of mixed 
traffic, identifying minimum combined 
roughness levels in each wavelength 
band and providing an upper bound for 
rail roughness.

• Advanced Transfer Path Analysis 
(ATPA) is an experimental method 
for obtaining noise contributions 
from different parts of a system 
(subsystems), by decomposing the 
sound pressure at a target location 
as the sum of the noise contributions 
considered. To apply ATPA to rolling 
noise separation the relevant track 
section is divided into subsections 
(Figure 11). Both static measurements 
(with hammer excitation) and dynamic 
(pass-by) measurements are carried 
out and combined. Each subsection 
(red dashed box) includes a vertical 
accelerometer on each rail, horizontal 
accelerometer on each rail, and vertical 
accelerometer on one sleeper. Four 
wheels of one bogie are instrumented 
in radial and axial directions.

TRANSIT project will work in the 
simplification of ATPA in terms 
of equipment, time and resources. 
Simplifications may come from 
different approaches: measuring a 
reduced set of static functions and 
deducing the rest from calculation, 
assessing the use of reciprocally 
measured static functions or measuring 
the static functions without the train 

present on track and applying some 
corrections coming from FEM-BEM 
models.

4. Innovative designs in 
materials and methods for 
interior noise

Finally, the TRANSIT project is 
exploring innovative approaches and 
material designs for improved interior 
sound comfort. This started with a 
feasibility study for a number of potential 
solutions to proposed case-studies and is 
continuing with an in-depth analysis of 
the two most promising solutions. The 
feasibility is studied of innovative designs 
and methods, focusing on meta-structure 
designs and other tailored material design, 
acoustic performance characterization 
of baseline and new designs through 
simulation or small-scale measurements 
and validation of acoustic performance of 
new designs in near-realistic conditions. 
The potential for interior noise reduction 
is assessed based on the existing literature 
and additional simulations based on Finite 
Element (FE) and analytical models. The 
two most promising solutions have been 
chosen for further development. 

Designs related to increasing sound 
absorption are being developed in 
two steps: first the designs will be 
optimized for small samples that can 
be validated in an impedance tube and 
the final design will be implemented 
in a real scale prototype to be tested in 
the lab. In the case of designs related to 
increasing sound transmission loss (STL) 

Figure 10: Investigations of the effect 

of the vehicle on rolling noise. Upper: 

boundary element model; Lower: 1:5 scale 

model tests (ISVR)

Figure 11: ATPA: (left) diagram of the instrumentation setup  and (right) experimental 

campaign carried out in Roll2Rail project (ICR).
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and reducing vibration transmission, 
designs will be simulated based on FE 
and analytical models and prototype 
plates will be built and tested at the 
Marcus Wallenberg Laboratory at KTH. 
Different components and materials are 
being analysed in the TRANSIT project.

For example, noise reduction in a 
HVAC duct system has been analysed. 
Simplified ultra-thin low frequency 
(UTLF) resonators array, were employed 
in a feasibility study for application 
in HVAC ducts with the result that a 
high number of single UTLF would be 
needed. The simplification proposal 
of the TRANSIT project is that of a 
membrane with an array of small masses 
and a perforated plate. In addition, the 
optimization of design through Cremer 
impedance has been considered in order 
to create optimal damping of a certain 
acoustic modes in a duct.

Moreover, pantograph area design 
solutions based on the so-called 
acoustic black holes (ABH) have 
been investigated, with reflection-
free terminations. The velocity of the 
reflected flexural wave is reduced 
to zero, provided that the thickness 
vanishes at the tip of the wedge. For 
m≥2 (Figure 12), the flexural wave never 
reflects back. Some considerations are 
outlined:

Residual thickness (Figure 12) reduces 
the absorption, but the addition of a thin 
strip of damping material significantly 
reduces the reflection coefficient.

Frame design (Figure 13): Structure-
borne (SB noise) can be controlled 
through the design of a dedicated frame 
for pantograph supports based on ABH 
to reduce vibration transmission from the 
pantograph to the roof. It is composed 
of a double – layer beam with one-
dimensional ABH.

Roof plate design (Figure 14):  SB and 
AB noise, based on ABH to potentially 

reduce both air-borne and structure-
borne noise caused by the pantograph. 
A characteristic length about 18-28 cm 
was chosen considering the frequency of 
interest and typical car body materials.

Horn directivity (Figure 15) – acoustic 
antennas are being analysed with 
fundamental frequencies of about 370 
Hz and 660 Hz. The horn directivity is 
modified by means of resonant antennas, 
directing the sound in a cone around 
the travelling direction, hence reducing 
the sound level in the driver’s cabin. 
Considering the space constraint and 
the relatively low frequencies involved, 
designs with sub- wavelength scale 
dimensions are a potentially promising 
alternative.

Horn cover (Figure 16) – locally 
resonant metamaterials attached or 
embedded in the panels and/or covers 
to increase the sound transmission loss 
from the horn to the driver’s cabin.

Advances and innovations in 
TRANSIT 

With all these analyses and through the 
development of the above-mentioned 
methods, TRANSIT aims at enabling 
future low noise railway vehicles with 
a reduced environmental impact and 
an improved interior acoustic comfort. 
This is achieved by developing accurate 
and robust source characterization and 
separation methods and techniques, 
and exterior noise simulation tools 

Figure 12: Effect of residual thickness in an ABH. Schema from Pelat et al. / Journal of 

Sound 22 and Vibration 476 (2020) 115316

Figure 14: Roof plate design: single sheet and double-sheet examples. 

Figure 13: Frame design example
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that will make virtual testing and more 
cost-effective vehicle certification 
and homologation methods possible. 
For interior noise control, innovative 
material designs to increase sound 
transmission loss and absorption will 
be developed, leading to an improved 
interior sound quality within the weight 
constraints.

Installation effects and 
refraction in the transmission 
paths 

The Boundary Element Energy Method 
(BEEM) successfully applied in the 
prediction of automotive exterior noise 
will be used to model the sound radiation 
of bogie-mounted sources and other 
sources under the vehicle, and combined 
with ray-tracing techniques to predict 
railway exterior noise. This combined 
methodology has recently been applied 
to estimate the contribution of engine 
noise to pass-by noise in cars and will 
be adapted to trains in TRANSIT. 
Furthermore, diffraction effects for a roof-
mounted source, a source mounted on the 
underframe and a source in the bogie will 
be studied using a 2.5D boundary element 
method, analytical diffraction models 
and a ray tracing approach. The results 
will be compared with experimental 
results and the energy BEEM method. 
The most promising approach(es) will be 
implemented in the global exterior noise 
modelling tool. 

Estimation of uncertainty on 
predicted noise levels 

The sensitivity of the global model 
predictions to uncertainties in the source 
strengths, directivities and installation 
effects will be studied in a number 
of scenarios and the propagation of 
uncertainty will be quantified. The 
methodology will be further developed, 
paying special attention to the accurate 
definition of the uncertainties in the 
input source strengths. Additionally, the 
application of IBF, an inherently statistical 

method, will provide built-in tools to 
estimate the uncertainties of source 
strength measurement. 

Validated exterior noise 
simulation tool 

The global exterior noise simulation tool 
will be experimentally validated for a 
stand-still vehicle for at least two of the 
most relevant sources. This result will be a 
consequence of the advances in modelling 
of installation effects and characterization 
of source sound power and directivity. 

Definition of strength and 
directivity of sources 

Advancements along two paths will 
be sought. The first is to take the next 
step along the line started in Acoutrain 
and characterize the source based on 
sound power measurements according to 
ISO3744 (instead of using a calibrated 
monopole source). The second path 
is to apply the IBF method,\ based on 
microphone array measurements, to 
the characterization of source strength 
and directivity of railway sources (e.g, 
a traction motor, a HVAC fan unit and 

a transformer). The tests should be 
conducted at a supplier in the test rig or 
environment which normally is used. An 
advantage of IBF is that it can be used 
for in-situ source characterization, which 
could potentially allow for validation of 
installation effects on the source strength 
and directivity. 

Equivalent source models 
to represent strength and 
directivity 

Models based on equivalent elementary 
sources (e.g. monopole, dipole) will be 
developed. The effect of reducing the 
number of equivalent monopoles on 
source strength and directivity condition 
will be analyzed, by comparing sound 
radiation in free field with the full and 
reduced sets of equivalent sources. 
In particular, a correlation with the 5 
equivalent monopoles derived from 
measurement according to the ISO3744 
standard will be done (search of an 
optimized set of 5 equivalent monopoles 
that reconstruct as precisely as possible 
the source directivity and comparison 
with the 5 sources derived from ISO 3744 
measurements). 

Figure 15: Effect of Horn Directivity

Figure 16:  Locally resonant metamaterials with the design panels
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Improved pass-by source 
separation including source 
strength and directivity

Methods based on microphone arrays 
successfully applied in other fields such 
as rotating machinery, aerospace and 
automotive will be extended or adapted 
to the needs of railway pass-by source 
separation measurements. Separation 
of aerodynamic noise sources, traction 
and equipment noise sources will be 
achieved, including estimation of sound 
power for the sources in third-octave 
bands and information on the directivity 
of sound radiation. Two promising 
methods are CMF and SODIX. The 
source models for the CMF method will 
be enhanced with information from the 
source models and transfer functions 
developed in source and transmission 
characterization for exterior noise field 

in the TRANSIT project. It is expected 
that this will improve the resolution 
and the accuracy of the source strength 
calculation. Regarding the source 
directivity, the SODIX method will 
be explored. Regarding methods not 
involving the use of microphone arrays, 
the PBA-based approach described above 
will be improved and adapted using the 
total rolling noise transfer function and 
combined roughness to separate out the 
contribution of other sources. 

Validation and uncertainty 
assessment 

Uncertainty estimation methods based 
on error propagation and Monte-Carlo 
approaches will be developed and the 
source separation results will be validated 
by comparison to the exterior noise 
simulation tool developed and validated in 

source and transmission characterization 
for exterior noise. 

Enhancement and 
simplification of separation 
methods 

Three families of separation methods 
will be enhanced and simplified: PBA, 
ATPA and TWINS-based. PBA methods 
provide the combined effective roughness 
and total transfer function from combined 
effective roughness to sound pressure. 
Source separation will be achieved 
by splitting the total transfer function 
into a track and vehicle part, based on 
stationary measurements. For the ATPA 
method simplifications of the method 
will be explored in terms of the number 
of measurement transducers and the 
number of static measurements required. 
Regarding TWINS-based separation 
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methods, a set of ‘standard’ vibro-
acoustic transfer functions for the track 
will be developed, so that track noise 
can be estimated simply from measured 
rail vibration. Recent improvements 
to acoustic radiation models for track 
components will be incorporated into 
these estimates.

Separation of wheel and rail 
roughness 

A method will be developed for separation 
of combined roughness into wheel and rail 
contributions starting from the combined 
roughness of the whole train or parts of 
the train, and applying either known rail 
roughness at the site with a contact filter 
or assessing multiple pass-bys from trains 
with different wheel roughness, or from 
individual wheels within the same train. 
This will result in an absolute level and a 
threshold level of wheel or rail roughness, 
depending on which is lowest. 

Separation of vertical 
and lateral rail vibration 
contributions 

The PBA, ATPA and TWINS-based 
methods make use of vertical and lateral 
rail vibration measurements during pass-
by to establish the track contribution. The 
developments to enhance these methods 
described earlier will lead to separating 
the contributions of vertical and lateral 
rail vibration (and sleeper vibration) to the 
total track noise. 

Transposition methods 

Transposition of pass-by rolling noise 
from one track to another will be 
investigated building on work done 
in Acoutrain, which illustrated some 
limitations when converting between 
widely different track types such as 
ballasted track and slab track. A better 
understanding of the physical factors 
involved will be sought, supported by 
TWINS simulations. The feasibility of 
developing a method for transposition 

using the ATPA method will be 
investigated as well. 

Feasibility study of innovative 
solutions 

A comprehensive feasibility study for 
design solutions concentrating at different 
parts of the interior noise generation 
chain will be produced. Solutions to 
increase sound absorption at the source, 
increase sound attenuation in ducts 
and through panels, reduce structure-
borne transmission through the carbody 
structure and increase acoustic absorption 
in the car will be proposed and assessed 
against criteria established by the 
associated project FINE-2. 

New designs for improved 
interior noise comfort 

New designs based on (meta)-structures 
tailored to maximize attenuation at 
selected frequency regions will be 
proposed and optimized. Hybrid 
constructions potentially combining light 
metal alloys and composite materials that 
can be manufactured with 3D printing 
technique will be explored, in line with 
other expected developments within 
Shift2Rail (S2R-OC-IP1-01-2019). 
Inspiration will be sought in successful 
designs from other application areas, such 
as liners for aero-engines. The designs 
will be experimentally validated in 
laboratory tests. 

Concluding Remarks

The key to predicting overall noise 
levels accurately for stand-still or in the 
vicinity of the track during pass-by is an 
accurate separation and characterization 
of the main contributing sources and 
this is the core of the research work 
in TRANSIT: to identify the sound 
power and directivity of the main 
sources of railway noise and establish 
their contribution to the total measured 
levels. These results are the input to the 
exterior noise simulation tool that will be 

developed taking the Acoutrain-tool as 
the starting point. Furthermore, although 
not included directly in TRANSIT, the 
source models are a valuable input for 
the interior noise simulation models 
developed in previous S2R projects 
Fine1 and Destinate. In TRANSIT, new 
material designs and their corresponding 
absorption and transmission loss 
properties will be modelled, that can 
subsequently be introduced in the interior 
noise simulation models to assess their 
performance.

The main obstacle for current vehicle 
certification methods is the fact that the 
track is a main contributor to pass-by 
noise in combination with the inability 
to accurately separate vehicle and track 
contributions. TRANSIT will target 
this problem by developing methods 
to identify the contribution of vehicle 
sources and to separate the vehicle and 
track contributions to rolling noise, 
based on the most promising approaches 
from Roll2Rail. Furthermore, an operator 
experienced in EU research projects 
(Metro de Madrid) will provide practical 
guidance and availability of rolling 
stock to test and validate, if necessary, 
the methodologies developed within 
TRANSIT.

TRANSIT is firmly based on the results 
from past EU projects Acoutrain and 
Roll2Rail and relies on the inputs from 
S2R Member projects FINE1 and FINE2 
to set the next steps towards virtual 
certification. Furthermore, a key aspect 
to maximize the visibility, impact and 
acceptance of the TRANSIT results is 
the interaction with relevant stakeholders 
such as the steering committee of the 
Shift2Rail Cross-cutting Activity (CCA) 
Noise, the EU Agency for Railways 
(ERA) and TC256/WG3 of the European 
Committee for Standardization (CEN). 

For further information about the project 
and partners, please, visit the project 
website: https://transit-prj.eu/home.aspx 
NNI
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Unattended Noise Monitoring
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For 20 years, NNI has served as the leading 
source of news for noise and vibration 
specialists. It informs the growing 
international body of professionals who 
work to control noise and vibration. As 
part of this mission, we have started a 
companion podcast, The Noise/News, to 
give readers an inside track for even more 
developments in noise control.

In the latest episode of The Noise News, 
host Eoin King is joined by Dr. Jim 
Thompson. Dr. Thompson is the current 
editor of the Noise Control Engineering 
Journal and Past President of INCE-
USA. Dr. Thompson shares his 40 years 
of experience with us, and shares career 
advice to those on planning to join the 
industry.

The Noise/News is available wherever 
you to your podcasts. Alternatively you 
can click on the direct links below:

• The Noise/News on Apple 
• The Noise/News on Spotify
• The Noise/News in INCE-USA NNI

The Noise News Podcast
Living Legends: Dr. Jim Thompson

Why Publish in the 
Noise Control Engineering Journal?
The Noise Control Engineering Journal is:

• the leading refereed journal dedicated to noise control engineering 
since 1973.

• the only noise control publication with high quality Technical Papers 
and Case Studies.

• the primary publication of INCE-USA, KSNVE, and other member 
organizations of I-INCE.

• the right place to publish your paper or case study with over 2,000 
articles published on noise control engineering. 

• flexible - offering a hybrid publication model with both regular 
subscription and Open Access licenses. 

• fully blinded – all submission reviews are blinded and unbiased. 

• a primary resource for noise control professionals from INCE-USA.

For more information: https://www.inceusa.org/publications/noise-control-engineering-journal/

http://www.inceusa.org
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https://podcasts.apple.com/us/podcast/the-noise-news/id1527491692
https://open.spotify.com/show/4Fn8V2TN4MZc512yrNxniD
https://www.inceusa.org/announcements/living-legends/
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Book Reviews
A Guide to U.S. Aircraft 
Regulatory Policy

Sanford Fidell, Vincent Mestre 
Springer, (2020), 144 pp., hardbound, 109 
USD, ISBN 9783030399078

This volume provides a concise 
chronological discussion of the history 
of US Aircraft noise regulations, up to 
and including the 1996 Revocation of the 
FAA Charter to promote civil aviation 
and the eventual FAA Act of 2018 and its 
potential influence on future aircraft noise 
regulations.

The book also provides a handy review on 
several closely related topics of interest. 
These include a review of the effects on 
individuals and communities of aircraft 
and airport noise (a topic for which Dr. 
Fidell is especially well known, and easily 
the most detailed chapter of the book). 
Other less rigorous chapters include 
aircraft noise measurement and modeling, 
airport land use planning and other airport 
noise mitigation strategies, and potential 
future changes to airport noise policy.

I did find the discussion of related topics 
to be useful and easy to follow for 
someone who is not a dedicated aviation 
noise specialist. However, I think that 
one additional topic that might have been 
useful to include would be a comparative 
analysis between US aviation policy and 
aviation noise policy around the world. For 
example, the European Union is known 
to be much more progressive in terms of 
noise control requirements for everything 
from consumer products to public projects. 
It would have been interesting to better 
understand how their aviation noise 
policies differ from those in the US.

Paul Burge, INCE Bd. Cert. 
AECOM 
paul.burge@aecom.com

Why You Hear What You Hear: 
An Experiential Approach 
to Sound, Music and 
Psychoacoustics Eric J. Heller

Princeton University Press, Princeton, 
NJ, USA (2013), 590 pp., Hardbound, 
120 USD, ISBN 978-0-691-14859-5

There are numerous proofs of the 
Pythagorean theorem. Euclid provides 
one of the more interesting in his 
Elements where he uses only the 
geometry axioms he originally proposed. 
No algebra or trigonometry is needed, 
and the proof is remarkable because he 
gets there with a limited set of tools.

I appreciate Eric Heller’s Why You 
Hear What You Hear: An Experiential 
Approach to Sound, Music and 
Psychoacoustics in much the same 
way. Heller goes about introducing the 
science of acoustics with a substantial 
handicap. Namely, calculus and 
differential equations are not welcome. 
Yet, Heller’s accomplishment is more 
impressive because he teaches with 
a set of limited mathematical tools. 
Heller compensates by using intuition 
and pulling in similar phenomenon 
from fields outside acoustics where 
appropriate.

For instance, he explains impedance 
by aligning coins on a table. He gives 
the reader a conceptual understanding 
of autocorrelation by looking at 
temperature variations in Fairbanks. 
He describes vibrational modes using 
beads on a string. Along the way, Heller 
adds color to the discussions by mixing 
in historical anecdotes and quotes from 
well-known personages like Aristotle 
and Galileo. Even Napoleon plays a 
role in the history of acoustics. He 
recounts how the sound of bells was 
apparently heard by a ship 100 miles 
away at sea. That would seem to be 
impossible, but he goes on to show 
how it just might be plausible. In an 

amusing aside, he recounts how Sabine’s 
frequency in getting haircuts affected the 
reverberation time in his room and that 
one of his students surmised that hair 
might be a very good sound absorber.

I found the book as entertaining as it 
is informative. It is lucidly written, 
and the explanations and rudimentary 
mathematics can be understood by first 
year undergraduates. The text is inviting 
because the volume is nicely illustrated 
and attractively laid out. Where 
illustrations are not enough, Heller relies 
on Paul Falstad’s physics applets that 
are freely available online. I was not 
aware of these applets prior to reading 
the book.

The book proceeds in a logical fashion 
by first discussing sound and wave 
propagation. It goes on to discuss some 
signal processing basics such as the 
Fourier transform and autocorrelation. 
Heller then describes sources of sound, 
vibrational modes, damping, and the 
impulse response. Musical acoustics is 
next with chapters on wind instruments, 
the voice, violin, and piano. The 
book then moves on to discussing 
psychoacoustics where concepts like 
loudness, pitch perception, and timbre 
are explained. The book concludes with 
discussions on architectural acoustics 
and outdoor sound propagation.

The text can be used for a myriad of 
introductory level undergraduate courses 
in acoustics. However, I suspect that 
more experienced acousticians and noise 
control engineers will derive greater 
pleasure from it. There are surprises 
in every chapter. This is a book that 
makes acoustics interesting. Simply put, 
this is a fantastic book and is highly 
recommended.

David Herrin, Ph.D. 
Professor, Mechanical Engineering, 
University of Kentucky 
david.herrin@uky.edu NNI
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NNI is on Facebook and Twitter. We 
try to keep our readers informed with 
noise news from all across the globe by 
highlighting interesting research and 
projects. Here is a roundup of some of the 
stories that have been making headlines. 
Follow @NNIEditor to stay up to date 
with all noise-related news!

INTERNOISE 2021… the gift 
that keeps giving. 
All registered attendees of INTER-NOISE 
2021, have been gifted free access to the 
INCE Digital Library for three months 
(September 1 – November 30, 2021). On 
top of that congress proceedings (written 
papers) and most video recordings are 
available online from August 12 to 
October 5. So, you never have to miss a 
paper!

Summer Bridge on Noise 
Control Engineering
The Summer 2021 issue of The Bridge was 
devoted to noise control engineering. The 
issue is guest edited by George Maling Jr, 
and Eric W. Wood, and addresses what the 
role of engineering practice, education and 
standards in mitigating human-generate 
noise. In 2007 the subject was first covered 
in The Bridge during the early stages of an 
NAE consensus study that led to the report 
Technology for a Quieter America (TQA), 
published in 2010. This issue of The 
Bridge is a key follow-up to this work.

Noise and Seagrass
EcoWatch reports that human-created 
noise pollution is altering seagrass beds 
on a cellular level and causing them 
to uproot themselves. This could have 

dire effects on marine ecosystem health, 
water quality, shoreline stabilization and 
the climate crisis. The report considers 
an article published in Communications 
Biology by researchers from the 
Polytechnic University of Catalonia, in 
Spain. The study monitored morphological 
and ultrastructural changes in seagrass, 
after exposure to sounds in a controlled 
environment.

ANIMA Project Final Event
The ANIMA project, as previously featured 
in NNI, will be completed at the end of 
2021, and they are holding a final event, 
which will take place on 16 December, 
in Brussels. The ANIMA consortium will 
present the results generated by the project 
after over four years of activity. More 
information is available here. NNI

NOISE/NOTES
Eoin A. King, NNI Editor

Do you have a good noise control solution 
that you would like to publish?

The Noise Control Engineering Journal has the solution: Case Studies 

• These are articles providing a reference for practicing noise control 
engineers. 

• They do not reference cutting edge technology but provide 
documentation of noise control solutions

• The demonstrate expertise in the solution of noise control issues 
and the use of measurement and modeling techniques 

• Since their introduction in 2018, we have received roughly one 
hundred of these case studies 

For more information: https://www.inceusa.org/publications/noise-control-engineering-journal/

http://www.inceusa.org
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https://twitter.com/nnieditor
https://www.nae.edu/255782/Summer-Bridge-on-Noise-Control-Engineering
https://www.nae.edu/255782/Summer-Bridge-on-Noise-Control-Engineering
https://www.ecowatch.com/human-noise-marine-ecosystems-2654722367.html
https://www.nature.com/articles/s42003-021-02165-3
https://www.nature.com/articles/s42003-021-02165-3
https://www.eventbrite.com/e/anima-project-final-event-tickets-163512210423?utm_campaign=74b27683fe-Regions_and_Airports_82_COPY_01&utm_term=0_b8d5a5ddc7-74b27683fe-107892725&utm_source=Regions+and+Airports+Newsletter&utm_medium=email&mc_eid=89ac720c98&mc_cid=74b27683fe
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New Floor Impact Sound Test Data available from Ecore
PE R FO R M E D BY I NTE RTE K  I N D EP EN D EN T I A S - C ER T I F I ED L A B I N YO R K ,  PA

Floor impact sound levels from Ecore’s Vinyl Rx were 13dB lower than those from generic VCT and LVT. This 
makes Vinyl Rx an excellent choice for uses like hospitals where the standard flooring choice to reduce noise, 
carpet, presents many maintenance and health issues.

Learn more about Ecore and our Acoustic Testing at ecorecommercial.com/Our-Promise/  
or contact Ecore’s INCE Board Certified Acoustic Engineer at mike.raley@ecoreintl.com.

ecorecommercial.com  •  877.258.0843
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Some History on Hearing, Workplace Noise and 
Instrumentation
Walter Montano, Technical Department, Arquicust, Gualeguaychu, Argentina

Introduction

This is the third in a series of articles 
published by the author in Noise/News 
International, dealing with particular 
historical aspects of concerns about 
noise.  This article will focus on the early 
concerns about noise in workplaces, a 
topic first presented in 1910 at a meeting 
of the International Labour Organization 
(ILO). A century later the author was 
able to obtain a digital copy of the first 
encyclopedia published by ILO and which 
identifies noise problems for workers at 
workplaces and the early treatments by an 
Italian doctor. As for the previous articles, 
this article provides a summary of the 
technological advances over the decades.

The International Commission 
on Occupational Health 
(ICOH)

The International Commission on 
Occupational Health was founded in 1906 
in Milan as the Permanent Commission 
on Occupational Health, and “ICOH is 
recognized by the UN as a NGO and has 
close working relationships with ILO and 
WHO” (ICOH, 2020), according to its 
official website. Also: “The International 
Commission on Occupational Health 
(ICOH) is an international non-
governmental professional society 
whose aims are to foster the scientific 
progress, knowledge and development of 
occupational health and safety in all its 
aspects.”

There is little information on the 1st ICOH 
conference but The Times, September 29, 

1910 reported on the 2nd ICOH congress, 
held in Brussels. Dr. Alfred Peyser 
(1870-1955), in his paper on “Industrial 
diseases and injuries of the auditory 
system” (in German) proposed that the 
“Congress should instruct a commission 
to systematically study occupational 
diseases of the hearing system and 
present a report at the next session.”

His study was on deafness contracted 
by boilermakers, with statistics from 
experimental data, demonstrating that 
“Continuous noises of medium intensity, 
transmitted exclusively through the air, 
have a harmful influence on the hearing 
apparatus, or at least this influence is 
weak.” He also added “Short and loud 
noises or noises of a very high pitch 
produce, particularly when repeated, 
temporary or lasting damage to the 
hearing system;” and the most important 
finding of his investigation was “The 
propagation of noise through skeleton, 

especially through the ground, ends up 
creating very serious damage to the 
hearing system” (Peyser, 1910).

At the end of this article by Peyser 
a summary in French, condenses his 
entire proposal for actions intended to 
protect people from injuries due to noise 
exposure:

Prophylaxis of hearing damage in 
industry: 1. Exclusion of workers with 
lesions of the ear, nervous system, 
anemia. 2. Introduction of rest time 
with noise suppression, or reduction 
of working hours. In jobs that pose the 
greatest threat to the hearing system, 
rotate workers from 15 to 15 to 30 to 
30 minutes. 3. Construction of workers’ 
houses away from all noise. 4. Placement 
of devices intended to muffle noise 
and reduce trepidations. 5. Periodic 
otological inspection of workers. (Peyser, 
1910)

Fig. 1: News about the 2nd ICOH congress (Extracted from The Times), 1910.
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International Labour 
Organization and Noise

The International Labour Organization 
(ILO) “was created in 1919, as part 
of the Treaty of Versailles that ended 
World War I, to reflect the belief that 
universal and lasting peace can be 
accomplished only if it is based on 
social justice;” the constitution of 
the ILO was a “process resulted in 
a tripartite organization, the only 
one of its kind, bringing together 
representatives of governments, 
employers and workers in its executive 
bodies,” finally in 1946 the ILO became 
a specialized agency of the United 
Nations (ILO, 2020). 

According to internal documents, 
ILO started to prepare to publish an 
encyclopedia of industrial hygiene 
around 1925. Dr. Luigi Carozzi 
was one of those responsible for 
developing the content. The sections 
were written by many collaborators 
and were presented separately to the 
Board. ILO then published the first 
version of “Occupation and Health - 
Encyclopaedia of Hygiene, Pathology 
and Social Welfare” in two volumes: 
Volume I A-H, in 1930; Volume II I-Z, 
in 1934.

Luigi Carozzi and his work 
about occupational noise

In 1929, an Italian doctor, Luigi Carozzi 
(1880-1963) chief of the Hygiene service 
at ILO (also a member of ICOH board), 
presented an original text which described 
several diseases at workplaces, including 
the noise problems, however there are no 
official documents at the ILO archive on 
his early notes.

Unfortunately, there are only a few 
isolated articles available on the Internet 
about Carozzi’s work on noise problems. 
Two comment and explain the Carozzi’s 
Report so-called “Correspondence 
Committee on Industrial Hygiene of the 
ILO (Brochure No 129)”: (a) The Times 
of London of February 12, 1929 in “Letter 
to editors” written by Henry J. Spooner 
(1856-1940). In this he highlights some 
of Carozzi proposal “it is a consolation 
that long last the devastating effects 
(both hygiene and economic) of harmful 
noise are receiving international 
attention,” adding “These and many other 
considered opinions of the distinguished 
author, fathered by the correspondence 
Committee, cannot fail to command 
the serious attention of the authorities 
and others responsible for the health of 
workers of all nations;” (b) The Evening 

Star of Washington on May 17, 1929, 
published an article “Noise as noise cure 
is novel prescription” written by Edward 
Elway Free (1883-1939).

Some background on Spooner who 
reported Carozzi’s work (Fig. 2): He 
was a worldwide well-known English 
mechanical engineer and acoustician who 
had a strong sense of the problem of noise 
on people’s health. He said “and a careful 
perusal of the comprehensive brochure 
referred to should inspire them to energize 
in tackling the manifold problems of 
noise reduction in all activities, in the 
great cause of humanity; realizing that 
mechanical noise connotes wicked 
waste, and too often unskillful design 
and construction; also that ignorance 
of the harmful effects of noise and 
vibrations on the human machine is the 
most general cause of inaction.” As an 
example of his beliefs, Spooner helped 
the “Manufacturing Grocers” Union 
of Australia, in 1924 to a demand on 
employers that “All mills and machines 
shall be run with as little noise as 
possible,” as the States Secretary quoted 
(Recorder, 1928). Spooner suggested in 
January 1922 having a ‘Day of silence,’ 
being this the first time that an acoustician 
proposed a social activity to promote the 
problems for human health resulting from 
noise.

The section “Noises” in the 
first ILO Encyclopedia 

The second volume of the “Occupation 
and Health - Encyclopaedia of Hygiene, 
Pathology and Social Welfare” included 
the diseases starting with I-Z was 
published in 1934. The introduction of 
the five pages of the chapter “Noises,” 
written by Carozzi, is a clear declaration 
of the importance of noise control at 
workplaces:

The influence of noises on the health of 
workers is one of the most important 
problems of industrial pathology, for it 

Fig. 2: Articles extracted from: The Times and The Evening Star, 1929.
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concerns nearly every modern industry. 
As a matter of fact, there are few 
industries to which the introduction of 
machinery has not brought, in addition 
to radical changes in methods of work, 
more or less serious disadvantages 
from noise and vibration. The study of 
industrial noises is of comparatively 
recent date, and the increasing interest 
which it arouses is accounted for partly 
by the increase in industrial noises, and 
partly by a better realization of their 
harmful effect, and of the waste of energy 
which they cause. (ILO, 1934, p.365)

He uses Peyser’s research (the one 
presented at 2nd ICOH) about the 
classification of the different sources of 
noise in workplaces and also discusses 
that vibration transmitted through the 
body could cause deafness (depending on 
the amount of the mechanical energy). It 
is interesting that Carozzi put emphasis 
on young workers because “they are 
more exposed to get deafness” and 
“The age of the sufferer must be taken 
into consideration with the increase of 
lesions...” (ILO, 1934, pp.366-367). He 
proposed rational efforts to diminishing 
the harmful effect of noises, by 
suppression or diminution of noises and 
vibrations at the source, and suggested 
“the use of acoustic material to reduce 
the airborne sound transmission,” and 
to put “bases of special materials or on 
special foundations, independent of the 
floor used by personnel, or enclosing 
them in special rooms” (ILO, 1934, 
p.370).

Although the encyclopedia was 
published in 1934, when discussing the 
technology that should be used to analyze 
the noise inside the workplaces, the 
methods and acoustic instrumentation 
that he proposes are those available 
prior to 1925. For example he does not 
mention the noise meters that was used 
worldwide from 1926 and he proposes 
to use Edison’s phonograph, tuning 
forks and oscilloscopes, and even Low’s 
“audiometer”.

Section “Industrial noise 
(Physio-pathology)” in 
Supplement of the ILO’s 
Encyclopedia

In 1938 ILO published an updating 
supplement for the Encyclopedia which 
included a ten page chapter on “Industrial 
noise (Physio-pathology)” was written 
by Dr. Raoul Caussé (1892-1949) (ILO, 
1938, pp.107-117).

The first chapter Definition, measurement, 
and analysis of noise presents the 
metrological definitions from “The first 
international acoustical conference” held 
in Paris in July 1937 under the auspices 
of the International Electrotechnical 
Commission (IEC), with the co-operation 
of the Comité Consultatif International 
Téléphonique (CCIT), and also the 
Federation of National Standardising 
Bodies known as the International 
Standard Association (the former ISO) 
(Nature, 1937). This is important because 
the ILO adopted the use of standardized 
sound meters. Caussé also mentions the 
use of the Barkhausen noise meter as 
a possible analyzer of noise levels in 
workplaces and it was being used for this 
purpose in Germany (Beck & Holtzmann, 
1929).

The second chapter Influence or noise on 
the system explains the harmful effect of 
noise on the ear, presenting a short time-
line of the history of what physicians 
have discovered. The third chapter, 
Types of occupational deafness, offers a 
scientific justification about the existence 
of occupational deafness can no longer 
be doubted, and presents an analysis of 
one survey made in New York in 1930 
into the effect of noise on the hearing 
of industrial workers. Chapter four on 
Noisy trades states that “there were no 
classifications of industries based on an 
objective phonometric study of noise,” 
and so provides a ranking of noisy trades. 
Chapter five on Prophylaxis presents 
some observations on occupational 
deafness. Legislation is the last chapter 

where a complete summary of policies on 
workplace noise from different countries; 
Caussé presents his view that although 
“For some years past public interest has 
been directed to what is known as the 
campaign against noise, and regulations 
which are often extremely stringent have 
been issued in an effort to restrict noise,” 
he adds “It should, however, be observed 
that industrial noise or harmful noise 
is not in question here, but solely street 
noises or noises inside buildings, which 
are merely of a disturbing character.” 
In conclusion, Caussé highlighted the 
importance of the compensation for 
deafness: “Age must be taken into 
account, since it contributes, especially 
after the age of 50, to the production of 
deafness” (ILO, 1938).

Noise Levels Limits at 
Workplaces Internationally 
Discussed

Russia has a long tradition for the study 
of noise at work, and around 1934 was 
the first country to provide compensation 
for deafness of industrial origin (ILO, 
1934). Ilya Ilyich Slavin (1912-1959) was 
an important Russian acoustician in the 
decade after the WWII. He returned to the 
Acoustics Laboratory of the “Leningrad 
Institute of Labor Protection of the All-
Union Central Council of Trade Unions” 
(LIOT), where he became an outstanding 
specialist into the field of noise control. 
Slavin conducted several investigations 
at LIOT and one was focused on the 
physiology of the inner ear and the human 
response to different noise levels.  The 
results of this research were:

A great influence on the development of 
noise control activities could be provided 
by scientifically sound legislation to limit 
industrial noise. Work in this direction 
was conducted by the LIOT laboratory. 
Based on an analysis of experimental 
data on the effect of noise on hearing 
and the general condition of people, as 
well as special studies conducted by the 
Laboratory, Slavin developed in 1954 a 

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org


24 www.inceusa.org  •  www.noisenewsinternational.net  •  www.i-ince.org  2021 September

production noise standardization system, 
which was introduced in 1956 by the 
USSR Ministry of Health in as mandatory 
in the Soviet Union. (Slavin, 1959)

Slavin participated at 12th ICOH congress 
which took place in Helsinki, 30th 
June-5th July, 1957, where he presented 
“Tentative Standards and Regulations 
for Restricting Noise in Industry” written 
into German. This Congress was very 
important to Slavin, because his proposal 
on noise levels limits to workplaces were 
internationally known and according to 
him “Noises allowed by Soviet norms are 
close in their values to those reported at 
the Congress in the order of discussion 
by scientists from the USA ([Charles R.] 
Williams) and Japan ([Shiji] Katsuki)” 
(Slavin, 1957). Figure 3 (extracted from 
his paper) compares the Slavin’s curve for 
safe sound levels and the Kryter’s criteria, 
the one suggested for workplaces in US 
on the same year of 1957. 

Slavin’s 1955 paper in Russian is not 
available on Internet yet, so the author 
has to use the CIA translation into 
English (CIA, 1959) and one article 
published in “Noise Control” magazine 
by the Acoustical Society of America 
(ASA, 1959). An important contribution 
by Slavin is that he has defined three 
frequency intervals (including the 
low-frequencies band) to establish the 

industrial noise levels limits, as one can 
observe in Figure 4.

Despite the widespread use of the single 
metric dBA it is clear from his writing 
that Slavin considered it was important to 
consider at least three separate frequency 
ranges. The table of Figure 4 was 
translated to a drawing as noise reference 
curves (See Figure 5). The curves in 
Figure 5(a) are difficult to understand, 
taken from CIA document, and they had 
to have been simplified as one can see in 
Figure 5(b) taken from ASA paper.

Slavin’s work was mentioned widely in 
US technical publications; for example the 
well-known American acoustician Karl 
David Kryter (1914-2013) highlighted 
that “Slavin states his contours are 
meant to be a practical balance between 
hearing conservation and necessary 

industrial noise conditions” (Kryter, 
1970). According to Slavin, the Russians 
representatives at ISO presented his 
work about noise limits in workplaces. 
It is possible they did it in 1958 during 
discussions in ISO/TC-43 board 
but unfortunately, there is no other 
information available on Internet yet, 
and his noise curve criterion was never 
finalized as a proposal.

Slavin died in January 1959, but his work 
was presented posthumously at Third 
International Congress on Acoustics 
held in Stuttgart. Slavin’s paper is not 
in ICA Proceedings but in an issue of 
Wireless World magazine of October 1959 
(Wireless, 1959). Further information 
about Slavin’s work and life in acoustics 
can be found in a recent investigation 
published in “Noise Theory Practice” 
(Montano, 2020).

Fig. 3: Slavin’s curve presented at 12th ICOH congress, 1957. Fig. 4: Slavin´s 1955 permissible levels in industry for various noises 

(from ASA 1959).

Fig. 5: Slavin´s curves for permissible levels in industry for various 

noises, 1959 (Slavin reference and the ASA reference).
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The Dawn of Sound Level 
Meters

To be able to implement any controls 
regarding limits to noise in the 
workplace it was important to be able 
to measure the noise accurately and 
that followed from the development of 
the sound level meter. Since 1880, with 
the advent of the telephone, countless 
devices, which were 100% electro-
mechanical, were developed to measure 
hearing ability. They were generically 
called “audiometers” but at the time 
there was mention that audiometers 
‘measured loudness or intensity,’ or 
“devices that can measure sound level,” 
it has to be kept in mind that before the 
acoustics terminology standardization 
in 1937, the term ‘intensity’ was 
incorrectly used as a synonym of ‘level.’ 
The audiometer in a modified version, 
evolved technologically to be used as 
a sound level meter, and the first fully 
electronic audiometer with valves was 
developed in Germany in 1919 and 
was called “Otoaudion” (Griessmann, 
1921), but there are no bibliographical 
references that it was applied for sound 
measurements that were not related to 
audiometry.  

The firsts reliable 
microphones for sound 
measurements

The condenser microphone

Edward Christopher Wente (1889–1972) 
working at Bell, designed and patented 
in 1917 the first condenser microphone 
“as a uniformly sensitive instrument 
for the absolute measurement of sound 
intensity” with: a wide bandwidth, 
undistorted and flat response, with 
real possibilities of calibration, 
electric circuit stability. The “Wente 
microphone” measures any kind of 
arbitrary noise in sound units and was 
capable of dealing with low levels of 
sound using an internal valve to amplify 
the voltage delivered by the membrane; 

for the first time, the acousticians had the 
ability to quantify sound level (Jones, 
1931).

The moving-coil microphone from 40 
Hz to 10 kHz

E. C. Wente and Albert Lauris Thuras 
(1888−1945) in 1931 designed a 
moving-coil microphone. This was 
aimed at improving linearity of the 
device at low-frequencies, and they 
found that by inserting a tube (identified 
as t in Figure 6) between the outside 
and the cavity behind the membrane 
(as if it were a Eustachian tube), there 
was compensation of the pressure 
difference and, after calibration with a 
thermophone, an extended frequency 
response was achieved, as one can 
observe the curve B’ in Figure 6 (Wente 
& Thuras, 1931).

Another improvement introduced by this 
development was “This microphone has 
important practical advantages over 
the condenser transmitter in that the 
amplifier may be at some distance from 
the transmitter without loss in efficiency 

and in that no polarizing voltage is 
required” (Wente & Thuras, 1931).

European developments of 
early noise meters

In 1920 Archibald Montgomery Low 
(1886-1956), an English engineer and 
prolific writer and inventor, developed an 
electric/mechanic device to measure the 
sound intensity so-called “audiometer.” 
This was used in 1920, in a courtroom to 
measure and compare the noise level from 
motorcycles (Times, 1920). Its use was 
overtaken by the emergence of electronic 
sound meters, but it is possible to find 
some mentions of it until 1929.

Heinrich Georg Barkhausen (1880-1956) 
a German scientist designed an apparatus 
which could measure the sound levels 
in terms of sensation. In Barkhausen’s 
time, the sound pressure in Europe was 
measured in ‘Wien’ and to push this area 
onto a manageable scale, Barkhausen used 
the logarithm to base 2 ‘I would like to 
suggest the term ‘Phon’ for this volume 
unit,’ later in 1926 it was used in his noise 
meter (Barkhausen, 1926) and with that, 

Fig. 6: Wente-Thuras moving-coil microphone frequency response, 1931.

Fig. 7: The competition announced on the media, 1928.
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the ‘Barkhausen-Phon’ was created. It is 
important to note that the “phon” concept 
as is used today is totally different from 
the Barkhausen-Phon.

This became popular and in 1928, a 
German engineering magazine held 
a “contest of ideas” (a competition) 
to reduce noise in cities using the 
Barkhausen noise meter (see Figure 7). 
This idea was replicated in some US 
newspapers but misspelt Barkhausen as 
“Backhausen”.

Following the use of a Barkhausen noise 
meter to measure occupational noise in 
1929 and 1931, an improved version 
was commercialized under Siemens 
trademark. Barkhausen was undertaking 
research for Siemens in a similar way to 
Fletcher, who was researching for Bell.  In 
1933 Barkhausen published a paper that 

defined the concepts of the modern sound 
meters, this was just a few months before 
the Fletcher and Munson published the 
hearing curves (Barkhausen, 1933).

Barkhausen’s concept of objective 
measurement was used for the earliest 
noise meter designed in England (Kaye, 
1937), and in 1929 it was applied to 
conduct a noise survey of different 
sources, such as airplanes, car horns, 
isolation, material absorption, etc. 
(Times, 1930). There are also a number 
publications on the use of Barkhausen’s 
noise meter for acoustic isolation 
measurement in some European countries 
until the 1950s (Ingerslev, 1952) and 
Japan (Ohya, 2017). In 1951, the 
background noise in the Royal Festival 
Hall, of London, was measured with a 
Barkhausen meter (Parkin et al, 1952). 
According to Roland Wittje (2016), 

Barkhausen visited US and many other 
countries around the world promoting his 
meter. 

Developments of early noise 
meters in US

The first attempt to measure the noise 
levels with no mechanical parts was 
after the introduction of the full electric/
electronic audiometers, in US the portable 
“Western Electric 2-A” audiometer 
was sold in 1922 (Mills, 2011).The first 
mentions of the use of audiometers to 
measure the sound level for a variety 
of noise surveys are from 1926, when 
Edward Elway Free (1883-1939), Hiram 
Maxim, and other scientists were hired to 
measure the sound level of different US 
cities. Images of such measurements in 
1926 are shown in Figure 8.

The meter was even used to judge a 
comedy competition as the joke which 
won for the loudest laughter was … “This 
joke received the largest unit measurement 
in audiometer test conducted with 26 
topics: Jones: ‘Sorry, oh! Man, but my 
hen got loose and scratched up your 
garden.’ Smith: ‘That’s all right. My dog 
ate your hen.’ Jones: ‘Fine. I just ran over 
your dog’” (Key, 1926, p. 7).

The develop of experimental 
noise meters

Kent E. Wooldridge, a graduate student 
of the University of Wisconsin, was 
selected by the Electric Railway Section 
of the Wisconsin Utilities Association to 
hold their 1925 fellowship. The subject 
assigned to him was the study of noise in 
the operation of electric cars and to make 
recommendations for reducing the cars 
noise emissions and vibrations to improve 
the comfort (Rood & Wooldridge, 1926).

Thomas Howell Laby (1880-1946) from 
Australia with his assistants, R. O. Cherry 
and R. Fullon (See Figure 10), and under 
a request by The Herald newspaper of 
Melbourne, conducted an amazing noise 

Fig. 8: Measuring laughing, and the Niagara’s noise levels. The Key West Citizen, 1926.

Fig. 9: Wooldridge noise meter charts, 1926.
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survey at Melbourne’s Cathedral Corner 
in May 1928: The sound captured by the 
microphone not only was used to measure 
the noise levels but also was transmitted 
nationally by 3LO radio station and 
recorded on gramophone (this pioneering 
work will be presented in a future article). 
Figure 10 shows their measuring system 
being transported from the university’s 
laboratory to the cathedral as well as one 
of the several charts that they obtained.

Jean-Fernand Cellerier (1870-1936) from 
France was the Director of Laboratoire 
d’Essais du Conservatoire National 
des Arts et Métiers and in 1931, was 
responsible for building a laboratory 
to measure the acoustic properties 
of materials: absorption, impedance, 
isolation, etc. In December 1931, Cellerier 
with his technical team presented a 
“sonde phonique” to measure the sound 
levels in cities and this was promoted 

by the Touring-Club de France. In 1935 
they conducted a long-term noise survey 
in Paris with an improved and portable 
model of their “sonde phonique,” where 
they measured not only the noise emission 
produced by automobiles (see Figure 
11) but also the noise produced by urban 
electricity distribution, and street noises 
in general. Figure 12 presents some 
pictures of noise surveys conducted by 
acousticians in different cities.

Acoustic engineer appears in 
history

The author was captivated as to when 
the “acoustic engineer” began to be 
mentioned as a profession, and to date 
it appears that the first appearance 
in the media is from 1886 in France. 
Several articles comment on the work 
of an “ingénieur acousticien” (acoustic 
engineer) in developing improvements 
to a piano (Reyer, 1886), and an 1893 
Parisian addresses guide lists to L. 
Lescuyer as an “ingénieur-acousticien” 
(Paris, 1893). 

As far as could be found to date from 
searching US newspapers, the first 
mentions of “acoustic engineers” as a 
profession was in 1911 and linked to 
the work of improvements listening in 
courtrooms of many US cities. Jacob 
Mazer is the most commonly named as 
well as Frank E. Morton, who worked for 
American Steel as an “acoustic engineer.”  
Curiously Morton’s discipline comes from 
being a piano technician.

The new acoustic forensic 
tool: Sound on films

The first “talkie confession” in the US 
history of Criminology (and perhaps of 
the world) took place in a Philadelphia 
Courtroom in November 1929, just two 
years after the introduction of films with 
sound. Director Lemuel R. Schofield, of 
the Philadelphia Department of Public 
Safety, developed the idea of using talking 
motion pictures in a prosecuting case.  

Fig. 10: Prof. Laby (at the center) and his assistants carrying the noise meter, 1928.

Fig. 11: Cellerier conducting several noise surveys in Paris with his noise meter, 1935.

Fig. 12: Some pictures of different sound surveys.
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Some newspapers in the US (and a few 
in Europe and Australia) commented on 
the first confession filmed with sound. 
Where it did get a lot of coverage was 
in magazines dedicated to the film 
industry, and it is there one can find a 
good explanation of how the recording 
was technically achieved. Figure 13 show 
two photographs: one taken from Movie 
Makers magazine, the other from a Detroit 
newspaper article “How film camera 
and microphone were used to record the 
self-accused killer’s story of his deed” 
(Detroit, 1929).

The creation of the Acoustical 
Society of America

The ASA was established in December 
1928 and the history is already published 
(ASA, 2021). The author wondered what 
media coverage was given to the ASA 
media at that time. The first mentions 
that the author was able to find are from 
March and May 1929 which refers to 
the first ASA meeting and this news was 
replicated in dozens of US newspapers. 
Surprisingly, many of them mention the 
ASA as an anti-noise group, probably 
because the most highlighted work in 
newspapers was Laird’s studies on how 
noise affects people’s work productivity 
and how noise modifies the digestive 
system functioning.

Abating the New York ash can 
‘noise evil’

A modified version of Western Electric 
2-A audiometer was used in the well-
known 1930 New York City noise survey, 
and as there is much information about 
this important research and investigation 
(Thompson, 2002), will be discussed in 
a later article. One part of that survey 
focused on identifying the most important 
urban noise sources.  A “silent squadron” 
was created in July 1930, by the 
Committee to detect the ‘noise evil’ (New 
Britain Herald, 1930), and they undertook 
a specific investigation on the noise 
from the ash can and how to diminish it.  

Different ash can models were proposed 
and sound level measurements were 
made as the ash can was banging to the 
floor. Figure 15 show one picture from 
“Images” magazine from Cairo, Egypt 
(Images, 1931; p.2), referring to the New 
York measurements.

Conclusion

Most of the references in this article are 
from The Times of London, as well as 
Australian and US newspapers, because 
they have a large accessible database. 
In future years when more historic 

Fig. 13: Pictures in the Courtroom Police witness first “talkie confession,” 1929.

Fig. 14: ASA first meeting in some US media headlines, 1929.

Fig. 15: Picture during ash can noise measurement, 1931.
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documents from other countries become 
freely accessible, maybe this history 
will be updated. The noise section in the 
publication of the encyclopedia of the ILO 
of 1934, written by Carozzi, is possibly 
the draft that he presented in 1925 as he 
proposes to use the instruments of that time 
to analyze the noise in the work places. 
The update of the encyclopedia written by 
Caussé in 1938 has the technology that was 
used at that time, and one of his thoughts 
was “It is to be hoped that in the not far 
distant future the knowledge thus acquired 
will enable the risk to the worker’s health 
at present arising from industrial noise to 
be to a large extent reduced, if not entirely 
eliminated” (ILO, 1938).

Outside Germany, Barkhausen is more 
remembered for his research on low level 
electrical signals and materials magnetic 
properties (the “magnetic Barkhausen 
effect” and the “magnetic Barkhausen 
noise”), than for his contributions to the 
specialty of sound level measurement. One 
can only speculate why his noise meter was 
not used more widely or why his theory 
on hearing curves after 1939 were not 
included in the acoustics textbooks.

However this article is a tribute to the 
memory of I. I. Slavin because of his 
substantial contributions in the field of 
human hearing conservation; his scientific 
research resulted legislation relating to 
limiting workplace notes that was the first 
in the world and used as basis for similar 
legislation in many other countries.
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Understanding the Big Picture 
Jim Thompson 

Often when people ask me what sets 
people apart in an engineering team, 
I tell them the ability to see the big 
picture. They usually ask me what this 
means. So, I thought it would be good 
to talk about what I mean by this phrase. 
Fundamentally, I am talking about the 
ability to see beyond the current project or 
work assignment. Ideally, people should 
be able to see how their work supports 
the ultimate product and provides value, 
pleasure, or help to the customer. 

However, my definition goes further than 
this. It is important is to be able to do 
some things with this understanding. This 
perspective should allow the individual 
to assess current practices and procedures 
and see opportunities for improvement. 
This person should have the ability to 
work with others to make improvements 
and build support for such changes in the 
organization and/or with clients. Seeing 
the big picture is more than just seeing. It 
includes using the knowledge to excel. I 
am not talking about performing miracles, 
but I am also not looking for someone 
who blindly follows instructions doing the 
minimum possible. I see too many people 
complaining about how things are but not 
managing to have the vision and skills to 
make improvements. 

Let me give a couple of examples. In a 
previous article, I noted how I was able 
to help to keep my company’s tires on 
a sports car by pointing out to the car’s 
engineers that I could take an on ramp 
10 miles per hour faster with our tires 
compared to the competitors. I could 
have said my job is noise, and I should 
not mention this, or the sales engineer 
should bring this up, not me. However, 
looking at the big picture, the point was 

to keep the business, not to worry about 
roles in my company’s organizational 
chart. In addition, this input only made 
sense because I knew the business. The 
competitor’s tire was a regular passenger 
car tire. It was quieter, but it would not 
perform as well in handling. Pointing out 
a concrete and easily verifiable example 
brought this point home to the customer. 
My input was a reminder that they were 
comparing apples and oranges, and the 
two tires were not directly comparable in 
terms of overall performance. 

Another example from my time at the 
tire company was in the identification 
of the customer. When first joining the 
company, I thought the customer was the 
vehicle driver/owner. I learned that this 
was not the case for original equipment 
tires.  In this case, tires are tuned for each 
OE model. This process can take months 
with tens of different tire designs before a 
sign-off is received. The final judgement 
of noise is made by a test driver. They 
provide a subjective judgement on noise 
usually using a 10-point scale. Quickly, 
I realized that the real customer was 
the OEM test driver. His or her ratings 
were the critical factor for noise. The 

big picture view was that this was where 
our work had to be aimed. If a tire was 
objectively quieter, it did not matter if the 
test driver’s ratings did not reflect this. 
The other point was that these test drivers 
were rating tires on sounds that most 
customers would never distinguish. One 
useful result of this understanding was 
that I had every new noise engineer hired 
participate on a test drive with our test 
drivers. All came away having to admit 
they did not even hear the noises to which 
the drivers were commenting and rating. 
At least they could see that in the big 
picture, the customer was not the vehicle 
owner. Also, it helped them to respect the 
subjective capabilities of the test drivers. 

In some sense seeing the big picture is 
the opposite of the silos created in many 
large enterprises. I have found it may 
be difficult to have a big picture view in 
some companies. There is often so much 
competitiveness between groups, teams, 
or departments that doing something 
that may be positive for others can be 
construed as disloyal. I still remember a 
particular case where I was trying to do 
what was best for the company and was 
told I was being disloyal because my 
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solution promoted work done by a rival 
group. So, it does sometimes take courage 
to have this view and sometimes you must 
be diplomatic in how you express this 
viewpoint. 

Another consideration is that some 
people do not want to see the bigger 
picture. Many would rather just focus 
on what they are doing - their little piece 
of the world. To me it seems like such 
common sense to want to see how the 
parts fit together and how you can take a 
much larger role. As the old saying goes 
“the only problem with common sense 
is that nobody has it”. Unfortunately, 
my experience has shown that a lot of 
engineers do not see beyond the current 
technical problem. They want to stick 
to their defined engineering role and 
avoid getting involved in the larger 
context. While there is nothing wrong 
with this approach, it is going to limit 
career opportunities and their ability to 
contribute. Maybe more importantly, it 
is going to limit their opportunities to 
grow and learn. I have found that people 
who are happy in their work are those 
who have taken on different roles and 
challenged themselves to do different 
things. These challenges may be purely 
technical, but they involve seeing how 
developing other technical skills – 
expanding their technical scope can be 
helpful to the company and or product. 
These are the people who have a sense 
of belonging and contributing to the 
organization, the product, or the world. 

Maybe it is helpful to give a concrete 
example. When I first went to work for 
the large tire company, the results of 
noise tests of tire development candidates 
consisted of a series of spectral plots with 
comments about tire A being noisier than 

tire B in particular frequency ranges. After 
I had been there a bit, I asked one of the 
tire development chief engineers how they 
used these reports. He started laughing 
and said he just looked at the last page 
to see which tire was best. I asked about 
the spectral plots and the differences 
at defined frequencies, and he said you 
mean the squiggly lines and the Hertz 
things? Clearly, most of the content in 
these reports was useless to the immediate 
customer. 

I talked with the engineers in the group 
and their attitude was that this was the 
product development engineers’ problem. 
Later, I learned this was a common 
problem in larger organizations – silos. 
People become detached from the end 
goal and just want to pass the problem on 
to the next group or silo. 

I spent a lot of time working on a 
better report format. Using historical 
data and talking to the tire designers 
and test drivers, I came up with some 
categories for tire noise that correlated 
with frequency ranges, tire subjective 
evaluation terms, and areas of concern 
to tire designers. Using these categories, 
tire designers could see where to improve 
the design and they could relate the test 
results to subjective test comments. The 
tire designers really liked the new format 
and with discussions about how different 
categories related to aspects of tire design, 
we all were more effective in improving 
tire noise performance. For the first time, 
I could look at the data and tell a tire 
designer these are the types of changes 
that would be effective in improving the 
noise performance. 

To my surprise, some of the engineers 
in the acoustics group did not like this 
approach. I got comments like: “The 
spectral plots have a lot more information 
in them”, “I don’t want to dumb down my 
reports”, or “Why should I be doing the 
tire designers job for him”. Some of these 
people could not or would not see the big 
picture. Over the long term these people 

became more unhappy and left or were 
let go. Those that embraced this idea and 
took it much farther became leaders and 
enjoyed great success in the organization. 

I know this is a simple example and 
the interplay between groups and 
responsibilities in organizations can be 
complex. However, I have found the 
more you see the big picture the more you 
will be able to contribute and the more 
your contributions will be recognized. 
Knowing how the product is made, 
the major product problems, why this 
customer likes this or that aspect of 
the product, etc. may not impact what 
you do day to day, but it may provide 
opportunities and perspectives that change 
your whole career. 

So, I always look for people who 
understand or are trying to understand 
the big picture. These are the people 
who will excel, and who will make the 
right decisions at critical points. I wish 
I could define this quality better. It is 
more than being curious. This curiosity 
must be combined with the skills to 
utilize the wider knowledge. One way 
of looking at it is the combination of 
curiosity, intelligence, and people skills 
to build an understanding of the wider 
enterprise/world and how the pieces fit 
together. There is also the need to have the 
perspective or maturity to understand how 
to provide useful input without offending 
others. Finally, those who see the big 
picture can use their understanding and 
skills in decision making to help make 
the product and system better and the 
customer happier. NNI
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Getting to Know You:  
Jian Kang, keynote speaker at INTER-NOISE 2021
Quick Stats

Name: Jian Kang

Title: Professor of Acoustics, University 
College London

Location: London, UK

Years with I-INCE: I have been with 
I-INCE since I attended the internoise 
1987 in Beijing.

Born & Raised: I was born in Shanxi, 
China in 1964, and raised there until 1979, 
when I went to University in Beijing. 

Education: Bachelor and master degrees 
from Tsinghua University in China, and 
PhD from the University of Cambridge in 
the UK.

Favorite musical group/artist/genre: 
Holst: Jupiter from the Planets

Favorite pastime/hobby: Hiking, and 
now also gardening

Job/Career

What is the most important part of 
your job? 
Linking research to practice and making 
real world impact. When carrying out 
research, I always ask myself and my 
research students: after this research, what 
can we tell the practitioners, to help them 
to do the practical work better?

What’s the best part about working 
with I-INCE? 
It is a great platform for researchers and 
practitioners to communicate with each 
other.

What do you want people to know 
about I-INCE? 
I-INCE is not only for engineers, but 
also for people in many other related 
disciplines and fields, including 
architecture, ecology, design, human 
geography, landscape, law, medicine, 
psychology, sociology, and urban 
planning. With multi-disciplinary 
approaches, we can make our sound 
environment better. Soundscape 
research and practice is an example, 
which focuses on perceived sound 
environment, and promotes the effects 
of wanted sounds while reduces 
the effects of unwanted sounds in a 
harmonic way.  

As a child, what did you want to be 
when you grew up? 
Be a teacher.

Best book you’ve read recently or 
movie you’ve seen recently? 
Leo Beranek’ autobiography, Riding 
the Waves: a life in sound, science, and 
industry. When I was asked to review 
this book by Acoustics Bulletin, I was 
immediately interested in the book, by 
his extraordinary achievements outside 
acoustics, and his enjoyable and healthy 
life. NNI
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Up to 99  ddBB noise reduction 
by using diffraction

info@4silence.nl 
www.4silence.nl
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Custom Noise Barrier – Dennis Johnston Park
A Durisol Case Study

Durisol was first approached back in 
March of 2015 to find out how they could 
work to protect Dennis Johnston Park in 
Spring, Texas from highway noise from 
the newly built Grand Parkway which will 
be the longest beltway loop in the U.S. 
once completed. One area of the park, the 
Big Stone Lodge was exposed to the new 
northbound entrance ramp onto the Grand 
Parkway.

The park is named after Dennis Johnston, 
who holds his office is at the park, and 
the park is a favorite of the Harris County 
Commissioner. When the Harris County 
Toll Road Authority announced the new 
entrance ramp just on the edge of the 
parking lot of the Big Stone Lodge, the 
commissioner set out to make sure that 
the wall would not be detrimental to the 
park.

He contacted a well-known Houston Area 
Landscape Architect, Merrie Talley. The 
commissioner asked that the noise wall 
be attractive and to “push the science of 
noise walls” for this project. They were 
very interested in both absorptive Durisol 
and SoundStop for their “out of the box” 
appeal.

Many design renditions came over the 
next 2 years during the design of the noise 
barrier system (see figure 1). The goal 
was to have a unique design that reflected 
the essence of the park, incorporating the 
landscape design and custom lighting.

Durisol worked very closely with Merrie 
Talley to turn concepts into buildable 
designs, convincing the HCTRA that 
Durisol was a company with a long 
history in the noise barrier industry 
backed with well established products and 
published test data.

After many meetings and conversations 
between Durisol, Talley Landscape 
Architects & HCTRA, a design was 
finally emerging. The ground mount 
section would be 18 ft tall, 14 ft 
absorptive Durisol panels with 4 ft of 
SoundStop on top. The absorptive Durisol 
section would have a custom deer mural 
on the park side and no pattern on the 
highway side. The SoundStop would 
have a ‘satin ice’ color and would be lit 
by LEDs (see figure 2). The elevated 
Entrance Ramp section would have 4 ft 
tall SoundStop mounted to a concrete 
traffic barrier.

Customer & Owner
Harris County Toll Road Authority

Contractor & Installer
Texas Wall and Landscape

Engineer
Klotz

Landscape Architect
Talley Landscape Architects

Location
Spring, Texas

Absorptive Wall Area (ft2)
8,285

Transparent Wall Area (ft2)
1,884

 Figure 1: Design rendering of deer mural Figure 2: LED lighting
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As Klotz engineering created initial drawings for the project, 
Durisol worked with them and HCTRA to create specifications 
for the project. It was determined that there would be a 
completely custom deer mural shown with detail and depth on the 
absorptive Durisol panels. Durisol produced a sample from the 
original artwork created by Merrie Talley for approval in 2017 
(see figure 3).

Innovative Lighting was contacted to supply all the LED lighting 
for this project at Dennis Johnston Park. They had previously 
completed a very large project in downtown Dallas that involves 
animating the entire exterior of the Omni hotel, making them a 
good fit for this project.

In the spring of 2017, the project was awarded to Texas Wall & 
Landscape. Following the award, Durisol started working with 
the Merrie Talley to finalize a design for the deer mural panels.

There were very exact and detailed ideas of what was wanted for 
these panels, and Durisol was up to the challenge to design the 
moulds and eventually cast the panels.

Production then followed soon after a final rendition of the deer 
mural panels were approved by all parties involved. Durisol 
supplied all the custom deer panels, SoundStop transparent sheets, 
and the fabricated painted steel posts. Installation started in the 
summer of 2018.

Durisol was actively involved throughout the entire process 
of this project, from concept to completion. Durisol assisted 
with various aspects of the project such as engineering, design, 
renderings and custom product samples. Durisol was very happy 
and eager to work with everyone involved offering the client a 
turn-key operation. NNI

Figure 3: Deer mural sample. Figure 4: Finished installation.
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Contact RION North America for more information

RION North America
Kensington, MD 20895

E-mail: rion@rion-na.com
https://rion-sv.com

Dedicated sound and vibration instruments, transducers and software
characterized by ease of use, superior quality and reliability.

LISTEN -  FEEL -  SOLVE

Make your job
easier with RION

Preferred by sound and vibration
professionals around the world
for more than 75 years
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Below is a list of international contacts for the advertisers in this issue. The telephone number is followed by the fax number where available. 
In cases where there are two or more telephone numbers per location, or several locations within a country, a semicolon (;) separates the 
telephone number(s) from the respective fax number. Advertisers are asked to send updated information by email to jlessard@virtualinc.com.

BSWA 

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

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

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

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

Canada: Soft dB 
+1 418 686 0993 
contact@softdb.com 

Egypt: Elnady Engineering and Agencies 
+20 2 23425763 
info@elnadycompany.com 

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

France: ViaXys 
+33 2 38 87 45 35  
oliver.blazere@viaxys.com 

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

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

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

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

Italy: Spectra Sri  
+39 613321 
ecaglio@spectra.it 

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

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

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

South Africa: ESTEQ Test & Measurement 
(Pty) 
+27 12 809 9500 
e.murison@esteq.com

South America: SMART Tech  
+55 11 3168 3388 
marcelo@smarttech.com.br 

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

Spain: PROTOS Euroconsultores de 
Ingeneria S.L. 
+34 91 747 5891 
Kimono.alexiou@protos-eci.es 

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

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

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

Sweden: Sound View Instruments 
+46 (0) 70 681 79 89 
Anders.norborg@soundviewinstr.com 

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

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

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

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

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

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

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

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

NTi 

Australia: Amber Technology Pty Ltd 
+61 2 9998 7600 
mharders@ambertech.com.au

Austria: Studiokonzept Medientechnik 
GmbH 
+43 1 815 2624 
info@studiokonzept.at

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

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

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

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

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

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

Denmark: Kinovox Scandinavia ApS 
+45 2962 0823 
ck@kinovox.dk

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

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

France: CSI Audiovisuel 
+33 820 230 007 
l.delenclos@csi-audiovisuel.com

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

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

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

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

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

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

Japan: NTI Japan Limited 
+81 3 3634 6110 
okayasu@nti-japan.com

South Korea: NTi Audio Korea 
+82 2 6404 4978 
korea@nti-audio.com

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

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

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

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

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

New Zealand: Amber Technology (NZ) Ltd. 
+64 9 443 0753 
ross@amber.co.nz

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

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

Portugal: Wavelan S.A. 
+351 916 900 409 
Nuno.sousa@wavelan.pt

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

Russia: ITR Engineering 
+7 495 1505307 
info@itr-eng.ru

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

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

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

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

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

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

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

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

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

Turkey: ASF SES ISIK VE GORUNTU 
SISTEMLERI A.S. 
+90 212 227 6800 
ugur.dogan@asf-avl.com

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

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

International RepresentativesInternational Representatives
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Odeon 

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

Rion 

Algeria/France/Morocco/Tunisia:  
ViaXys 
+33 2 38 87 45 35 
info@viaxys.com

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

Australia: Acoustic Research Labs Pty Ltd 
+61 2 9484 0800 
reception@acousticresearch.com.au

Austria/Czech/Slovakia/Slovenia: 
LB-acoustics Messgeraete GmbH 
+43 (0)1 270 77 00 
Office@LB-acoustics.at

Belgium/Luxembourg: Sysmex  
Belgium N.V. 
+32 (0)2 7697474 
info@sysmex.be

Bosnia and Herzegovina/Croatia/
Serbia: CERIUM d.o.o. 
+385 (0)1 580 59 21 
info@cerium.hr

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

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

China: RION SCIENCE & TECHNOLOGY 
SHANGHAI LTD 
+86-21-5423-5082 
info-china@rionchina.com

Colombia/Ecuador/Perú: Alava 
Ingenieros S.A., Sucursal del Perú 
+511 447 50 27 
alava@grupoalava.com

Cyprus: Panacoustics Ltd 
+357 25 822816 
info@panacoustics.com

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

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

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

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

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

+852 2481 1323 
sales@chescientific.com

Hong Kong: Science International 
Corporation 
+852 2 543 7442 
ehs@scienceintel.com

Hungary: ENTEL Engineering Research & 
Consulting Ltd 
+36 (1) 336-0400 
rion@entel.hu

India: Mecord Systems and Services  
Pvt Ltd 
+91 22 2500 8128 / 2500 7552 
info@mecord.com, sales@mecord.com

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

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

Ireland: Industrial Acoustics Company Ltd 
+353 1 2828043 
info@iacl.ie

Italy: ntek s.r.l. 
+39 334 16 66 958 
info@ntek.it, amministrazione@ntek.it, 
commerciale@ntek.it

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

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

Malaysia: O’Connor’s Engineering  
Sdn Bhd 
+60 3 7953 8400 
oconnor@oce.com.my

Malaysia: Active Acoustic Engineering 
Sdn Bhd 
+603-6151 8717 
enquiry@active-acoustic.com

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

New Zealand: Machinery Monitoring 
Systems LTD 
+64 9 623 3147 
mamos@xtra.co.nz

Poland: EKOHIGIENA APARATURA Sp. zo. o. 
+48 71 31 76 850 
biuro@ekohigiena.com.pl

Portugal: M.R.A. Instrumentacao S.A. 
+351 21 421 74 72 
mra@mra.pt

Romania: Spectromas SRL 
+40 21 310 10 95 
info@spectromas.ro

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

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

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

South Africa: Environmental Instruments 
International cc 
+27 21 914-4408 
info@envinst.co.za

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

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

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

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

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

Turkey: Cev-Tek Ltd Sti 
+90 312 394 15 50 
bilgi@cevtek.com.tr

UAE: Enviro Engineering General Trading LLC 
+971 44201188 
info@enviroegt.com

USA/Canada/Mexico:  
Sage Technologies – Arizona 
+1 480 732 9848 
coconnor@sagetechnologies.com 
 
Sage Technologies – Michigan 
+1 734 525 8100 
dsulisz@sagetechnologies.com 
 
Sage Technologies – S. California 
+1 310 779 7873 
mweesit@sagetechnologies.com 
 
Sage Technologies – N. California 
+1 310 503 7890 
eweesit@sagetechnologies.com 
 
Sage Technologies – Washington 
+1 425 454 9680 
tnorsworthy@sagetechnologies.com 
 
Scantek Inc. - HQ 
+1 410 290 7726 
info@scantekinc.com 
 
Scantek Inc. - West 
+1 410 384 4221 
infowest@scantekinc.com

Vietnam (Hanoi): Technical Instrument & 
Consultant Technology (TECOTEC) 
(+84-4) 35763500 / 35763501 
hanoi@tecotec.com.vn

Vietnam (Ho Chi Minh): MT Scientific 
Equipment Co., LTD 
(+84 8) 3 86 460 51 
mtse@hcm.vnn.vn

Scantek, Inc. 

Mexico and South America: CIAAMSA 
División Acústica 
+55 1054 3209/+55 1054 3210 
nbenitez@ciaamsa-acustica.com

SoundPLAN GmbH

Argentina: Dakar ingeniería acústica de 
Rodolfo Alejandro Gareis 
+54 11 4631-5691; +54 11 4631-5691 
soundplan@dakar-acustica.com.ar

Australia: Marshall Day Acoustics 
+61 (2) 8211 1142; +61 (2) 8211 1142 
soundplan@marshallday.com

Brasil: GROM Acústica & Vibração 
+55 21 2516-0077; +55 21 2516-0077 
comercial@grom.com.br

Chile: SINRUIDO 
+56 222398736; +56993345286 
ing.mario.mora@gmail.com

China: ZCCK 
+86 20 3763 9280; +86 20 3763 9280 
soundplan@zc-ck.com

Colombia: EGS Solution SAS 
5717043056; 573016544282 
proyectos@egssolutions.com.co

Colombia: High Tec Environmental Ltda. 
+57 (1) 671 3700; +57 (1) 671 3700 
info@hteltda.com

Costa Rica: Fluctuum S.A. 
+506 85864679; +506 85864679 
info@fluctuum.com

Czech Republic:  Symos s.r.o. 
+420 605255986; +420 605255986 
symos@symos.cz

Denmark: SoundPLAN Nord ApS 
+45 2191 0121; +45 2946 1030 
support@soundplan.dk

Ecuador: LAMBDACOUSTIC 
LABORATORIES S.A. 
(+593-2) 6000 373; (+593-2) 6000 373 
ventas@lambda.com.ec

Egypt: Elnady Engineering and Agencies 
+20 2 23425763; +20 2 23425763 
info@elnadycompany.com

France: EUPHONIA 
+33 (0) 1 42 21 16 05;+33 (0) 1 42 21 16 05 
courrier@euphonia.fr

Germany: SoundPLAN GmbH 
+49 (7191) 91440; +49 (7191) 914420 
mail@soundplan.de

Greece: Acoustics Helas 
+30 (210)  6630333;+30 6942466323 
acoustics@acoustics.gr

Guatemala: SEGURIDAD, MEDIO 
AMBIENTE Y TECNOLOGÍA, S.A 
+502-23313669 
info@smt.com.gt

Hong Kong: SoundPLAN Asia Co., Ltd. 
+85 281988469 
info@soundplan.asia

http://www.inceusa.org
http://www.noisenewsinternational.net
http://www.i-ince.org
mailto:info@odeon.dk
mailto:info@viaxys.com
mailto:cientifica@opticagriensu.com
mailto:reception@acousticresearch.com.au
mailto:Office@LB-acoustics.at
mailto:info@sysmex.be
mailto:info@cerium.hr
mailto:marcos.piai@tstm.com.br
mailto:laboratorio@acustical.cl
mailto:info-china@rionchina.com
mailto:alava@grupoalava.com
mailto:info@panacoustics.com
mailto:lesanco@lesanco.dk
mailto:info@mip.fi
mailto:zins@ziegler-instruments.de
mailto:info@groupscience.gr
mailto:sales@chescientific.com
mailto:ehs@scienceintel.com
mailto:rion@entel.hu
mailto:info@mecord.com
mailto:sales@mecord.com
mailto:transindotama@transindotama.com
mailto:transindotama@gmail.com
mailto:info@noise-and-vibration.co.uk
mailto:info@iacl.ie
mailto:info@ntek.it
mailto:amministrazione@ntek.it
mailto:commerciale@ntek.it
mailto:info@scs-controlsys.com
mailto:sunilrion@sunilrion.co.kr
mailto:oconnor@oce.com.my
mailto:enquiry@active-acoustic.com
mailto:info@sysmex.nl
mailto:mamos@xtra.co.nz
mailto:biuro@ekohigiena.com.pl
mailto:mra@mra.pt
mailto:info@spectromas.ro
mailto:sales@rion-russia.ru
mailto:enquiries@oconnors.wbl.com.sg
mailto:sales@salient-tech.com.sg
mailto:info@envinst.co.za
mailto:alava@alava-ing.es
mailto:info@acoutronic.se
mailto:info@a-tech.ch
mailto:ringin@ms6.hinet.net
mailto:sa-epd@sithiphorn.com
mailto:bilgi@cevtek.com.tr
mailto:info@enviroegt.com
mailto:coconnor@sagetechnologies.com
mailto:dsulisz@sagetechnologies.com
mailto:mweesit@sagetechnologies.com
mailto:eweesit@sagetechnologies.com
mailto:tnorsworthy@sagetechnologies.com
mailto:info@scantekinc.com
mailto:infowest@scantekinc.com
mailto:hanoi@tecotec.com.vn
mailto:mtse@hcm.vnn.vn
mailto:nbenitez@ciaamsa-acustica.com
mailto:soundplan@dakar-acustica.com.ar
mailto:soundplan@marshallday.com
mailto:comercial@grom.com.br
mailto:ing.mario.mora@gmail.com
mailto:soundplan@zc-ck.com
mailto:proyectos@egssolutions.com.co
mailto:info@hteltda.com
mailto:info@fluctuum.com
mailto:symos@symos.cz
mailto:support@soundplan.dk
mailto:ventas@lambda.com.ec
mailto:info@elnadycompany.com
mailto:courrier@euphonia.fr
mailto:mail@soundplan.de
mailto:acoustics@acoustics.gr
mailto:info@smt.com.gt
mailto:info@soundplan.asia


42 www.inceusa.org  •  www.noisenewsinternational.net  •  www.i-ince.org  2021 September

International RepresentativesInternational Representatives
Hong Kong: Takabama Limited 
+852 2525 8033; +852 2525 8033 
soundplan@4dNoise.com

Hungary: Vibrocomp Kft 
+36 (1) 3107292; +36 (1) 3107292 
info@vibrocomp.com

India: ADAMS ENGINEERING PROJECTS 
PVT. LTD. 
+91 44 2817 3711; +91 73977 66580 
sales@adamsengg.com

Indonesia: PT. Global Suara Indonesia 
(Geonoise Indonesia) 
+62 21 5010 5012; +62 21 5010 5012 
indonesia@geonoise.com

Israel: RTA Engineering LTD 
+972 775503994; +972 525550955 
ronen@rtaeng.com

Italy: Spectra S.r.l. 
+39 039-613321; +39 039-613321 
spectra@spectra.it

Japan: ONO SOKKI CO.,LTD. 
+81-45-935-3888; +81-45-935-3818 
soundplan-support@onosokki.co.jp

Malaysia: Acoustic Vibration Consulting 
Malaysia Sdn. Bhd. (AVCM) 
+60340652167; +60340652167 
info@avcm.my

México: INGENIERÍA ACÚSTICA 
SPECTRUM, S.A. DE C.V. 
+52 (55) 55670878; +52 (55) 55670878 
acusticaspectrum@prodigy.net.mx

Netherlands: Ing.buro AV-Consulting B.V. 
+31 182352311; +31 182352311 
beheer@av-consulting.nl

New Zealand: Marshall Day Acoustics 
+64 93797822; +64 93797822 
auckland@marshallday.co.nz

Northern Ireland: Irwin Carr Consulting 
+44 (28308) 98009; +44 (28308) 98009 
office@irwincarr.com

Perú: CENERIS E.I.R.L0 
+51 1 4800065 102 
cervetto@ceneris.com

Philippines: ROS ACOUSTIC SOLUTIONS 
7454564 
sison201034@gmail.com

Poland: PC++ Software Studio 
+48 (606) 110 270; +48 (606) 110 270 
info@pcplusplus.com.pl

Qatar: Vibrocomp - Shift w.l.l. 
+974 44503823; +974 50930239 
qatar@vibrocomp.com

Romania: Vibrocomp SRL 
+40 728018976; +40 728018977 
romania@vibrocomp.com

Russia: Institute of Vibroacoustic Systems 
+7 (812) 2411920; +7 (812) 2411920 
info@ivas.su

Serbia: Dirigent Acoustics d.o.o. 
+381 11 28 50 601; +381 11 400 24 86 
info@dirigent-acoustics.co.rs

Singapore: TME Systems Pte Ltd 
+65 67477234 
tme@tmesystems.net

South Africa: Mackenzie Hoy Consulting 
Engineers 
+27 215314452; +27 215314452 
machoy@iafrica.com

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

Spain: AAC CENTRO DE ACÚSTICA 
APLICADA S.L. 
+34 (945) 29 8233; +34 (945) 29 8233 
aac@aacacustica.com

Sri Lanka: MASS Engineering Solutions & 
Consultanting  
+94 77 999 4320; +94 77 999 4320 
info@mass-consultants-lk.com

Taiwan: ZCCK Taipei 
+886 2 8722 2626; +886 2 8722 2626 
soundplan-tw@zc-ck.com

Thailand: Geonoise  Thailand Co., Ltd. 
+66 21214399; +66 81 964 1982 
contact@geonoise.com

Turkey: Hidrotek Mimarlik Muhendislik 
Ltd. 
+90 216 372 20 27; +90 544 414 17 68 
info@hidro-tek.com

United Kingdom: WKC Technology Ltd. 
+44 207 975 1464 
enquiries@soundplan-uk.com

United Arab Emirates: Vibrocomp ME 
Consultancy FZCO 
+971 4 3262825; +974 54 4462053 
me@vibrocomp.com

United States: Navcon Engineering 
Network 
+1 (714) 441-3488; +1 (714) 441-3488 
webmail@navcon.com

Vietnam: Lidin Co.,Ltd 
+84 2839778269; +84 902203040 
ronal.nguyen@lidinco.com NNI
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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 website 
(www.i-ince.org/).

December 6–10, 2021
181st Meeting of the Acoustical 
Society of America joint with WESPAC 
2021 and the Australian Acoustical 
Society
Seattle, Washington
acousticalsociety.org/asa-meetings/

June 13–15, 2022
Noise-Con 2022
Lexington KY, USA

August 21–24, 2022
Inter-Noise 2022
Scottish Event Campus
Glasgow

ConferenceConference
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