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Editorial
Editor's note

€\

Encore un appel a
l'action...

e numéro de décembre nous permet de

réaliser les nombreux accomplissements

des 12 derniers mois a I'Association
canadienne d'acoustique, et ceux-ci sont résumeés
en page 55 dans le compte-rendu de 'assemblée
générale des membres rédigé par notre secrétaire
exécutif, Roberto Racca. C'est également le
moment de souhaiter la bienvenue a notre
rédacteur en Sciences de la parole, le professeur
Mickael Kiefte en replacement de la professeure
Linda Polka et de reconnaitre le formidable travail
accompli par notre comité éditorial, présenté en
page 21. Les normes scientifiques ¢élevées
maintenues par la revue Acoustique canadienne
doivent beaucoup au dévouement constant des
réviseurs de la revue, qui donnent généreusement
de leur temps et de leur expertise. C'est un plaisir
de rendre hommage a cette contribution en
reconnaissant ceux, listés a la page 23, qui ont
participé au processus d’examen en 2016.

Suite au succeés remporté par les deux premiers
numéros portant sur des sujets régionaux de la
grande région de Montréal et de Toronto, ce sera
donc la grande région de Halifax qui sera I'objet
du numéro de juin 2017. Assurez-vous d'y
contribuer, les détails sont a la page 43, car ces
numéros devraient rapidement devenir le « Who's
Who » en acoustique au sein des principales villes
canadiennes.

Inscrivez  également dans vos agendas la
prochaine Semaine canadienne d'acoustique
(AWC17), qui aura lieu du 11 au 13 octobre 2017
a Guelph (ON), tel que mentionné dans l'appel a
communications a la page 37.

2 - Vol. 44 No. 4 (2016)

Yet another «call Ffor

action...

his December issue gives us an

opportunity to recognize the many

accomplishments that took place over the
past 12 months for the Canadian Acoustical
Association, and that you will see highlighted in
the report from the AGM prepared by our
Executive Secretary, Dr. Roberto Racca and
presented on page 55. It is also now time to
welcome a new Associate Editor, Prof. Mickael
Kiefte in replacement of Linda Polka for the
Speech Sciences section and to acknowledge the
great work of our new editorial board, presented
on page 21. The high scientific standards
maintained by Canadian Acoustics in its papers
owe much to the continuing dedication of the
journal's reviewers, who give freely of their time
and expertise. It is a pleasure to pay tribute to this
contribution by recognizing those who have
participated in the review process in 2016, as
listed on page 23.

After the success of the special issues in June
2015 and 2016 with regional content from the
greater Montreal and Toronto area, it is the greater
Halifax area that will be covered. Make sure to
contribute, details are provide on page 43, as these
issues will become nothing less than a veritable
“Who's who” in acoustics among Canada's major
cities.

Also mark your calendar for the upcoming
Acoustics Week in Canada (AWCI17) that will
take place October 11-13, 2017, in Guelph (ON),
as per the Call for Paper on page 37.

Canadian Acoustics / Acoustique canadienne



Avant de commencer la lecture de ce numéro,
veuillez vérifier que vos coordonnées, listées dans
l'annuaire des 288 abonnés, a partir de la page 62,
soient bien a jour. Cette année nous avons marqué
les champs manquants a l'aide d'un « ? » pour que
I'information manquante soit clairement visible
pour tous. N'étant pas le Pére Noél, lorsque nous
n'avons pas votre adresse postale, nous ne
pouvons pas vous faire parvenir votre journal!
Ainsi que vous le réalisez, nous sommes une
association de bénévoles et nous comptons
maintenant beaucoup sur nos membres pour
visiter notre site web a http://jcaa.caa-aca.ca,
certainement pour y lire leur journal sous forme
¢lectronique ou y consulter chacun des articles
paru durant les 42 derniéres années, mais aussi
pour maintenir leurs coordonnées a jour!;-)

Sur cet habituel appel a I'action, je vous souhaite a
tous un trés joyeux temps des fétes.

Jérémie Voix
Rédacteur en chef

Odeon

Room AcousTics SOFTWARE

Point, Line* and Surface™ sources
Sound Transmission tools
Simulate - Measure STI, RT and other Parameters

Import any geometry easily in .dxf format
SketchUp plugin included
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IEC 60268 © STI, 1SO 14257 » Workplaces

Available in Basics, Industrial*, Auditorium and Combined*
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Before you start reading this issue, please make
sure that your contact information is up-to-date;
please check the membership directory of our 288
subscribers starting on page 62. This year, we
marked the missing information with the “?”
symbol to make it clear to everyone. As we don't
have Santa's capabilities, we really need your
postal address to send you your journal. As you
know, we are a volunteer-based association and
we now count on our members to visit the
journal’s website, at http://jcaa.caa-aca.ca to read
their electronic journal issues (or access one of
any articles published over the last 42 years), but
also to maintain their contact information up-to-
date! ;-)

On this usual call for action, I wish you all
season's greetings and happy holidays.

Jérémie Voix
Editor-in-Chief

www.odeon.dk

Measurements - Simulations - Auralisation
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President’s Message
Message du Président

Special thanks to last year’s conference organizing team led
by Kathy Pichora-Fuller (University of Toronto) and Claire
Wakefield (Wakefield Acoustics). The meeting, held in
downtown Vancouver, featured two and a half days of
engaging plenaries, technical papers, and exhibitor
showcases, as well as an awe-inspiring performance by Sid
Fels (UBC) and his talented students. Hearty
congratulations to our student presentation award winners:
Huiwen Goy (University of Toronto), Gabriel Nespoli
(Ryerson University), and Brendan Rideout (University of
Hawaii at Manoa).

After 6 years of service, Sean Pecknold of DRDC Atlantic is
stepping down as our Webmaster. We owe him a great deal
of gratitude. He has generously offered to stay on for just a
little while longer allowing for a smooth transition to our
new webmaster, Philip Tsui of Wakefield Acoustics. Philip
was instrumental in making the Vancouver meeting a
success and we are thrilled to have him serve the
Association in this new capacity.

This year, our Acoustics Week in Canada meeting will take
place in Guelph, Ontario. Peter VanDelden of RWDI will
serve as the convenor and Christian Giguére will be the
technical chair. The meeting will take place between the
11th and 13th of October. More information will soon be
available at http://awc.caa-aca.ca.

At the last general meeting, we voted to maintain a slate of
12 directors in total (including the 4 officers). Kathy
Pichora-Fuller did not seek re-election. All prior members
of the board were acclaimed, as was our new director Andy
Metalka of SVS Canada. We are in need of several new
directors this coming year. If you might be interested please
contact me or one of our board members.

Frank A. Russo, CAA President

4 - Vol. 44 No. 4 (2016)

Un grand merci a 1I’équipe organisatrice de la conférence de
’an dernier, dirigée par Kathy Pichora-Fuller (University of
Toronto) et Claire Wakefield (Wakefield Acoustics). La
rencontre, qui s’est tenue au centre ville de Vancouver,
comportait deux journées et demi de séances pléniéres,
d’articles techniques, de présentations d’exposants, ainsi
qu’une performance impressionnante par Sid Fels (UBC) et
ses étudiants talentueux. Nous présentons nos sincéres
félicitations aux lauréats des prix des meilleurs présentations
étudiantes : Huiwen Goy (University of Toronto), Gabriel
Nespoli (Ryerson University) et Brendan Rideout
(University of Hawaii at Manoa).

Aprés 6 années de service, Sean Pecknold, de RDDC
Atlantique, abandonne son poste de webmaster. Nous lui
devons beaucoup de reconnaissance. Il a généreusement
offert de rester un peu plus longtemps pour permettre une
transition en douceur a notre nouveau webmaster, Philip
Tsui, de Wakefield Acoustics. Philip a joué¢ un role
déterminant dans la réussite de la conférence de Vancouver
et nous sommes ravis de le voir continuer en tant que
bénévole aupres de notre association.

Cette année, la Semaine canadienne de 1’acoustique se
tiendra a Guelph, Ontario. Peter VanDelden (RWDI) sera
l'organisateur et Christian Giguére sera le vice-président de
la conférence. La rencontre aura lieu du 11 au 13 octobre
2017. De plus amples informations sont disponibles sur
http://awc.caa-aca.ca.

A la derniére assemblée générale, nous avons voté et décidé
de maintenir un conseil de 12 administrateurs, dont 4
officiers. Kathy Pichora-Fuller n’a pas posé sa candidature
pour la réélection. Tous les autres membres du conseil ont
été réélus par acclamation, incluant le nouvel administrateur
Andy Metalka, de SVS Canada. Nous avons besoin de
plusieurs nouveaux administrateurs cette année. Si vous étes
intéressé, contactez-moi ou un de nos membres.

Frank A. Russo, Président de I’ACA

Canadian Acoustics / Acoustique canadienne
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USING THE PARAMETERS OF DEFINITION, D50, AND REVERBERATION TIME, RT, TO
INVESTIGATE THE ACOUSTIC QUALITY OF CLASSROOMS
Samuel Ansay and Paulo Henrique Trombetta Zannin*

Laboratory of Environmental and Industrial Acoustics and Acoustic Comfort, Federal University of Parana — UFPR, Brazil
*Corresponding author : paulo.zannin@gmail.com

Résumé

Les parameétres de définition, D50, et le temps de réverbération, RT, ont été utilisés dans cette étude pour évaluer la qualité
acoustique des salles de classe qui avaient été rénovées. Les paramétres D50 et RT ont été mesurés par la méthode de la
réponse impulsionnelle. L'analyse de RT dans les salles de classe aprés leur rénovation montre que ce parameétre a augmenté.
L'analyse des valeurs mesurées de D50 a conduit a la conclusion que, malgré 'augmentation de la RT, de nombreux points a
l'intérieur des classes affichées bonne qualité acoustique. Cette découverte suggere que les évaluations de la qualité
acoustique des salles de classe devraient impliquer non seulement I'analyse de RT, mais aussi du paramétre de la définition,
D50.

Mots clefs: Le Temps de Réverbération, Définition, Salles de classe, La qualité acoustique.

Abstract

The parameters of Definition, D5y, and Reverberation Time, RT, were used in this study to evaluate the acoustic quality of
classrooms which had been renovated. The parameters Dsy and RT were measured via the impulse response method. The
analysis of RT in the classrooms after their renovation shows that this parameter increased. The analysis of the measured
values of Ds led to the conclusion that, notwithstanding the increase in RT, many points inside the classrooms still displayed
a fair acoustic quality. This finding suggests that evaluations of the acoustic quality of classrooms should involve not only the
analysis of RT but also of the parameter of Definition, Ds.

Keywords: Reverberation time, Definition, Classrooms, Acoustic quality.

1 Introduction classrooms, which are referred to here as PG04 and PG 06,
were originally built with the same dimensions as an
auditorium and a volume of 295 m’. The ceiling in both
classrooms was lowered and covered with acoustic ceiling
tiles [5] (see Figure 1). The material shown in Fig. 1 was
supplied by the manufacturer in the form of 2 cm thick 30 x
30 cm tiles. After their renovation, the acoustic lining
illustrated in Figure 1 was replaced with PVC ceiling panels
(Figure 2). Brazilian manufacturers supply PVC ceiling
panels with 3.65 m length, 12 cm width and 1 cm thickness.

|

This article reports on a study of the acoustic quality of two
classrooms after they were renovated. The main renovation
consisted of the substitution of the ceiling material, after
which the faculty members teaching in these classrooms
reported that they had the impression that the rooms were
"noisier" and that they felt they had to talk louder. In
principle, the decrease in acoustic quality was due to the
substitution of the original acoustic ceiling tiles for PVC
ceiling panels.

Research on acoustic quality of classrooms is described
in the current literature, both in public schools and in
university classrooms [1-6]. The acoustic performance of
classrooms is usually analyzed based on the reverberation
time [3-6]. This paper describes a study of the acoustic
quality of classrooms based not only on the reverberation
time, RT, but also on the parameter of Definition Dsy, which
is described by Fasold and Veres [7].

2 Materials and Methods

2.1 Characteristics of the classrooms before their
renovation

Figure 1: Acoustic ceiling tiles.

The classrooms are located in the Polytechnic Center of the
Federal University of Parand in Curitiba, Brazil. These

6 - Vol. 44 No. 4 (2016) Canadian Acoustics / Acoustique canadienne



Figure 2: PVC ceiling panels.

Table 1 shows the sound absorption coefficient of the
materials used in the ceiling of the classrooms before and
after the modification. The acoustic ceiling tile absorption
coefficient was taken from the book "Acoustical Designing
in Architecture," by Knudsen and Harris [5]. The sound
absorption coefficient of the PVC ceiling tiles was obtained
from the Institute for Technological Research, of the
University of Sdo Paulo, which is the largest university in
Latin America.

Table 1: Absorption Coefficient of the ceiling.

Absorption | 125 | 250 | 500 | 1000 | 2000 | 4000
Coefficient | Hz Hz Hz Hz Hz Hz

Acoustic
ceiling 0.25 1049 | 0.69 | 0.78 | 0.61 | 0.48
tiles [8]

PVC
ceiling 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02
tiles [9]

Table 2 shows the reverberation times measured before
the ceiling tiles were substituted [4]. No measurements of
the parameter Ds, were taken performed before the
classrooms were renovated.

Table 2: RT measured in rooms PG 04 and PG 06

Frequency [Hz] PG 04 PG 06

125 0.9 1.0

250 0.8 0.7

500 0.7 0.7

1,000 0.7 0.6
2,000 0.6 0.6
4,000 0.5 0.5
Average RT 0.70 0.68

2.2 Characteristics of the classrooms after their
renovation

Room PG 04 underwent the greatest changes, with the
removal of its floor, which increased its original volume of
295 m® to 331 m?. In addition, the original four-student
desks were replaced with individual desks and chairs, as
illustrated in Figures 3 and 4.

Canadian Acoustics / Acoustique canadienne

Figure 3: Room PG 04 today
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Figure 4: Floor plan of room PG 04.

The original auditorium design and volume of 295 m?
of room PG 06 were left unchanged, as shown in Figures 5
and 6.

Figure 5: Internal view of room PG 06.

N 1

Figure 6: Floor plan of room PG 06.
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Measurements were performed with the method of the
impulse response, as recommended by the standard ISO
3382-2:2008 — Acoustics — Measurement of room acoustic
parameters — Part 2: Reverberation time in ordinary rooms
[10]. The measurements were taken with the following
devices: a Briiel & Kjaer 4296 omnidirectional sound
source, Briiel & Kjaer 2238 sound level meter, DIRAC 3.1
software and Fireface 800 audio interface. The
measurements in both classrooms were taken with the sound
source located at the center on the stage, in the position
typically occupied by the teacher (Figure 7). The sound
analyzer was positioned at the location of the students’
chairs, at a height of 1.2 m from the ground (Figure 8).

1 2 3 4

Figure 7: Equipment for measuring RT and D50: 1)
Omnidirectional sound source; 2) Fireface 800 audio interface; 3)
Power amplifier; 4) Notebook with Dirac software.

B&K 2238 sound level meter — Room PG 06

Figure 8: Position of the sound level meter at the students’ seats.

Figure 9 depicts the positions of the 18 points evaluated
in room PG 04 while Figure 10 shows the positions of the
23 points measured in room PG 06.

8 - Vol. 44 No. 4 (2016)
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Figure 9: Location of the measuring points in room PG 04.
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Figure 10: Location of the measuring points in room PG 06.

As reference values for comparison, the values
suggested by Marshall [11] were used for Dso (Table 3), and
those suggested by WHO [12-13] and by the Brazilian
standard NBR 12179 [14] for RT (Table 4).

Table 3: D50 values calculated from Figure 6 of Marshall’s paper
[11].

Dso [%]
Excellent 0.86to 1.0
Good 0.67 to 0.86
Fair 0.39 to 0.67
Poor 0.17 to 0.39
Bad 0.06 to 0.17

Table 4: Recommended reverberation times for classrooms

Count Reverberation Time - Volume -V
Y RT [s] [m’]
<
Brazil'* 0.61t00.7 270 =V =
600
WHO™?" RT=0.6 -

Canadian Acoustics / Acoustique canadienne



3 Results and Discussion

Table 5 lists the RT measured in room PG 04, and Table 6
describes the values of D5y measured in this classroom.

Table 5: Measured RT in room PG 04

Frequency [Hz] RT [s]
125 0.97
250 1.03
500 1.25
1000 1.17
2000 1.11
4000 1.03
Average RT 1.1

Table 6: Mcasured Ds, in room PG 04

Position of the Dso [%]
measuring points
1 0.47
2 0.34
3 0.32
4 0.38
5 0.44
6 0.51
7 0.54
8 0.41
9 0.33
10 0.33
11 0.42
12 0.47
13 0.54
14 0.36
15 0.30
16 0.30
17 0.49
18 0.53

The figure 11 below represents the combined results of
the RT measurements of classroom PG04 before and after
its renovations (changes in acoustic ceiling tiles and room
volume) and of classroom PGO06 after the change in acoustic
ceiling material.

Canadian Acoustics / Acoustique canadienne
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Figure 11: Reverberation times (s) in PG04 (circle) and PG06
(triangle) before (black symbols) and after (white symbols) the
renovations.

Figures 12 and 13 show the PGO04 classroom fully
occupied at the time of measurement of RT. Figure 14
shows the measurements of the RT, in three different
situations: 1) With acoustic ceiling tiles — black circles —
empty room; 2) After renovation, with PVC ceiling panels —
white circles — empty room; and 3) After renovation with
PVC ceiling panels, grey circles — room fully occupied. The
maximum classroom capacity is of 50 students. The average
RT for situation 1 is 0.70 s, for the situation 2 the average
RT is 1.1 s and for the situation 3 the average RT is 0.75 s.

Figure 13 : Measurement of RT in room PG04

Vol. 44 No. 4 (2016) - 9
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Figure 14: Reverberation time measurements in room PG04

Figure 14 shows that when the classroom is fully
occupied, the average RT is equal to 0.75 s, and is slightly
above the upper limit set by the Brazilian Standard [14],
which states that the optimal RT should be between 0.6 and
0.7 s as can be seen in Table 4.

Table 7 describes the RT measured in room PG 06
while Table 8 lists the values of Dsy measured in the same
classroom.

Table 7: Measured RT in room PG 06

Frequency [Hz] RT [s]
125 0.81

250 0.94
500 1.06

1000 1.18

2000 1.10

4000 0.98

Average RT 1.0

The RT was analyzed based on a comparison of the
values measured before (Table 2) and after (Tables 5 and 7)
the renovation. As can be seen, the RT in room PG 04
increased by 57%, passing from an average value of RT
0.70 s to 1.1 s, while in room PG 06 the RT increased by
47%, with the average value passing from 0.68 s to 1.0 s. It
was found that after the renovation, the average values of
RT exceeded the recommended values listed in Table 4,
indicating a decline in the acoustic quality of the
classrooms. In room PG 04, the measurements of Ds, taken
at the first row of desks, indicated on the floor plan in
Figure 15, show values ranging from 47 to 54%. These
values are considered Fair, according to Marshall [11]
(Table 3). The six measuring points located in the middle of
room PG 04 showed Dsy values ranging from 34 to 49%,
varying from Poor to Fair. The last 6 points in Figure 12
showed Dso values of 30 to 38%, which are considered
Poor. Of the 18 points measured in room PG 04, the
acoustic quality reached at 10 points was considered Fair,
while at 8 points the quality was considered Poor. The
renovation in room PG 04 involved not only the substitution
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of its acoustic ceiling tiles but also a change in its volume
due to the removal of its floor, which altered the room’s
original volume of 295 m® to 331 m’ (see Figures 3 to 6)

Table 8: Measured D5, in room PG 06

Position of the Dso [%]
measuring points
1 0.52
2 0.60
3 0.60
4 0.50
5 0.44
6 0.54
7 0.36
8 0.36
9 0.45
10 0.45
11 0.39
12 0.49
13 0.42
14 0.40
15 0.42
16 0.38
17 0.44
18 0.43
19 0.39
20 0.41
21 0.36
22 0.33
23 0.49

:ﬁilljﬁilﬁii
Gillﬁﬁilﬁil
sreluigly

S Orzera

i
(@] Unacceptable values
@]  Acceptable values

Figure 15: Floor plan of room PG 04, showing the location of
the measuring points and the values of Dsy in percent [%]. The
green color shows the points within the range of 39% to 67%,
which are considered Fair, according to Marshall [11].

Figure 16 illustrates the values of D5, measured in room
PG 06. As can be seen, only 5 of the 23 points measured in
this classroom showed an acoustic quality rated as Poor
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[11]. On the other hand, the vast majority of points, i.e., 18
points, achieved the qualitative evaluation of Fair
conformed Marshall [11].
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Figure 16: Floor plan of room PG 06, showing the location of the
measuring points and the values of D5, in percent [%]. The green
color shows the points within the range of 39% to 67%, which are
considered Fair, according to Marshall [11].

4 Conclusions

The present study indicated that the acoustic quality
descriptor of Definition, D50, is a parameter that can
complement the traditional analysis of quality of classrooms
basead on measurements of RT. As shown by the RT
measurements taken before and after the renovations, the
acoustic quality of the classrooms decreased markedly, as
indicated by the increase in the average RT.

This work also shows the mistake with the change in
the ceiling of the classroom. It is clear that the use of PVC
ceiling increased the RT in classrooms. The measurement of
RT in fully occupied PG04 showed that the average RT
approached the limit indicated by the Brazilian Standard
[14], as can be seen in Table 4.

Also important for assessing the acoustic quality of
classrooms is the measurement of STI - Speech
Transmission Index [15], but for that it is necessary to have
the proper equipment — a mouth simulator.

Finally, it should be mentioned that changing the
ceiling of the classroom was an administrative decision,
without having gone through the evaluation of the Acoustics
Laboratory of the Federal University of Parana.
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Résumé

Cet article propose un résonateur d'Helmholtz cylindrique connecté a un conduit pour en atténuer le bruit de basse fréquence
et optimisé en utilisant la méthode des éléments finis. Au départ, un systéme de résonateur a deux degrés de liberté identiques
(2-DDL) a été ajusté en termes de position relative et de I'orientation en adaptant une publication existante sur un systéme de
résonateur unique a 2 DDL. La meilleure position relative des deux résonateurs est étudié en les plagant en dega des ventres et
noeuds de la longueur d'onde de la source sonore et de 1'orientation relative optimale entre les résonateurs se trouve également
a un espacement relatif optimal. Enfin, le systéme optimisé a deux degrées de libertés de résonateurs identiques a été comparée
a trois études publiées d'un unique résonateur a 2 DDL, d'un unique résonateur a 1-DDL et a deux systémes résonateurs a 1-
DDL, et les résultats indiquent que le systémes a deux résonateurs identiques 2-DDL peut fournir une gamme plus large
d'atténuation pour une bande passante de 300 Hz. Les résultats analytiques et numériques de perte de transmission obtenus
pour l'adaptation d'un unique systéme a2-DDL ont été validés avec les résultats expérimentaux publiés et une bonne
concordance a été trouvée.

Mots clefs : bruit basses fréquences, résonateur d’Helmholtz, 1-DDL, 2-DDL, méthode des éléments finis

Abstract

This paper proposes a best fit cylindrical Helmholtz resonator system attached to a duct for attenuating the low frequency noise
using finite element method. Initially, an optimized system of two identical 2-DOF resonators in terms of relative position and
orientation by adapting a published single 2-DOF resonator system. The optimum relative position of the two resonators is
studied by placing them at less than antinode, antinode and node of the wavelength of sound source and the optimum relative
orientation between the resonators is also found out at that optimum relative spacing. Finally, the optimized system of two
identical 2-DOF resonators is compared with three published studies of single 2-DOF, single 1-DOF and two identical 1-DOF
resonator systems and the results indicates that two identical 2-DOF resonator system provide a comparatively broader range
of attenuation for a 300 Hz bandwidth. The obtained analytical and numerical results of transmission loss for the adapted single
2-DOF have been validated with that of the published experimental result and a good agreement is found.

Keywords: Low frequency noise, Helmholtz resonator, 1-DOF, 2-DOF, Finite element method

often become irrational and anxious as attempts to control
LFN fail, serving only to increase the individual’s awareness
of the noise [3]. The number of industrial noise sources
capable of creating LFN is increasing day by day as the plant
and equipment size becomes larger and automotive,
aerospace industries flourishing [2].

Herman Von Helmholtz formulated a theoretical formula
for calculating the resonance frequency formula developed ;
a wide volume or cavity connected with a narrow orifice or
neck was created in the 1850s by Hermann von Helmholtz to
detect the wvarious frequencies or musical pitches existing
in music and other complex sounds [4]. Since then, it has

1 Introduction

Noise sources with a dominating content of low frequencies
are prevalent in many occupational environments [1]. Low
frequency noise (LFN) is defined a noise with a dominant
frequency content of 20-200Hz’’ [1] and 100 Hz 1/3 octave
band as the upper end of the LF range [2]. One significant
characteristic of LFN is that individuals suffering from LFN
annoyance describe it as omnipresent and impossible to
ignore due to the effects of vibration which are unable to
locate and difficult to tune out [3]. Closing doors and
windows in attempt to diminish the effects of LFN make the

noise worse, due to the propagation characteristics of LFN
and the low-pass filtering effect of structures. Individuals

* amahmud@alumni.ubc.ca
Current-Graduate Research Assistant, Acoustics and Noise Research
Group, UBC, Vancouver, Canada.
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been extensively studied in various modifications and used in
compressor lines, automotive silencers and mufflers,
ventilation ducts, aerospace and architectural structures to
achieve a more effective solution in low frequency noise
attenuation.

Canadian Acoustics / Acoustique canadienne



The classical theory of a Helmholtz Resonator as an
equivalent spring (cavity) and mass (neck) was developed by
Rayleigh in 1945 [5]. Selamet et. el. [6] studied the effect of
multidimensional propagation and showed deviations in
resonance frequency from the lumped parameter analysis,
particularly at low 1/d ratios. To explain the non-planar sound
propagation in both the neck and the cavity selamet et. el
adopted multi-dimensional analytical techniques to study the
noise attenuation in Helmholtz resonators with circular
concentric cavity [7]. A mechanically-coupled resonators
model mounted on a one-dimensional duct was developed for
providing a wider bandwidth of attenuation and attenuating
disturbances of varying frequency by Griffin et al. [8]. The
relationship of closely spaced 1-DOF Helmbholtz resonators
in a 1-D plane was experimentally studied by Soh [9] which
showed that when the relative spacing of two identical
resonators was greater than a quarter wavelength apart, the
transmission loss was greater than that of a single resonator
while it declines as a result of the interaction between them
when the relative spacing between the resonators is close
(less than a quarter wavelength. D. Li [10] experimentally
studied the effect of the resonator position on the noise
attenuation and the relationship between two or more closely
spaced different 1-DOF resonators near the interior wall of a
chamber core cylindrical fairing on the basis of Soh [9]. Xu
[11] developed the lumped-parameter theory for the piston-
driven model system and examined the effect of geometry on
the acoustic characteristics of side branch 2-DOF Helmholtz
resonators. Farooqui, M. [12] investigated Helmholtz
resonators of varying shapes and found that the noise
attenuation in cylindrical resonator is better than others and
the performance of noise attenuation increases significantly
where the crest of the wave falls for the array of 1-DOF
Helmbholtz resonators located in same plane. S.Mekid and
M.Farooqui [13] proposed a new design methodology for
both single 1-DOF and 2-DOF Helmholtz resonators attached
to pipelines to achieve optimized transmission loss. In our
previous literature, Amin et al. [14] proposed an optimized
two identical (same frequency) 1-DOF resonator system by a
thorough investigation of the effect of the relative spacing
and geometry of the cavity and neck on the transmission loss.
Moreover, an optimized two different frequency 1-DOF
resonator system in terms of relative position, orientation and
geometry of both cavity and neck was studied by Amin et al.
[15].

The objective of this study is to achieve the best fit
cylindrical Helmholtz resonator system for a 300 Hz
bandwidth by studying the effect of relative positions and
orientations on the transmission loss of the two identical 2-
DOF resonator system attached to a duct in a three-
dimensional plane by a comparison with three other
published resonator systems.

2 Method
2.1 Analytical Approach
Adaptation of a Single 2-DOF Helmholtz Resonator

Canadian Acoustics / Acoustique canadienne

The design method for a single 2-dof Helmholtz resonator has
been adapted from Mekid [13].The resonance frequency (f)
and transmission loss (TL) for a single 2- DOF Helmbholtz
resonator attached to a duct can be expressed by equations (1)
and (2) [13] as follows

A @ p
LB ) 42

f1.2=ﬁ (V11+V£1+V%)i (V1 Vi Vz) Vi Vs
¢y

Tl = 20log,,

/ (2)
L a v
Zad<1k f ile\l V2+V1—‘2/2V1 kz))]

B

. . . a a
where, the dimensional parameter ratios ¢ = l—”l , B = lniz
ni 2

,and V; = agq. 1.1,V = agy. 1, are the volumes of the first
and the second resonator, a,;, a,, are the area of cross-
section of the first and the second neck and 4, L, are their
respective lengths, a, is the cross-sectional area of the duct
and k is the wave number. The transmission loss can be
calculated using the equation 2 rewritten with respect to o and

.. . a . . .
B for obtaining the optimum 5 Of maximum transmission

loss. The length of the neck is corrected by adding end
correction factors considering higher wave propagation
effects between the neck, cavity and duct. The end correction
of a single 2-DOF Helmbholtz resonator is calculated as
follows [12].

Uy = loy + 8, + 68, 3)
Uiy =l + 26, (4)
§,=085 (1-1.25 %) (5)
8, = 0.82 Tneck (6

This dimensions and parameters of the adapted single 2-DOF
Helmbholtz resonator [13] are illustrated in Figure 1 which is
used to design the two identical 2-DOF resonators presented
afterwards in this literature.

. ey le L.=85cm
‘k Q= 12.57 cm?
T Lo Lyy=7.62 cm
} x an=9.62 cm?
i o VI=3706 cm?
ﬁ' Loy V2=1853 cm?
! a, = 18.48 cm?
rnl lnl
= a

—>Flow

Figure 1: Single 2-DOF Helmbholtz Resonator [13].
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2.2 Numerical Approach

The transmission loss of two 2-DOF resonators is
numerically computed using the ANSYS APDL FLUID
module. A full acoustic harmonic analysis is performed for
the resonator which calculates the pressure distribution at
various frequencies at a specific frequency range. Uncoupled
acoustic element FLUID221, a higher order 3-D 10-node
solid element that exhibits quadratic pressure behavior is
used for modeling the fluid medium. To avoid the complexity
of numerical method, fluid structure interaction is neglected
and considering structure absent, the entire finite element
model of resonator system is considered as a fluid domain
such as air. The material properties of air are: p0 is density
of air = 1.2041 kg/m3 and cO is the speed of sound in air =
343.24 m/s. A sound source of 150 dB is considered from the
noise of the jet engine at 1m distance [17] even beyond 130
dB, threshold of pain region of human being according to the
Fletcher-Munson equal-loudness-level contours (1933) [18].

The main duct is considered as a square cross section of
4.3%4.3 cm like [13] and 1.5 meter long with two 2-DOF
resonators designed as two cylinders which dimensions are
shown in Figure 1. The mesh size is 0.11, wave/10, where the
wave =1.1m corresponding to 300 Hz, maximum working
frequency considered to accommodate the whole sound wave
in the duct.

PML has not been used in FE model, rather surface
boundary condition is applied to the nodes of the FE model
which considers the sound pressure is damped at the
impedance boundary and it is used to approximate infinity.
Normal velocity excitation is applied on the transparent
pressure wave port (an exterior surface on which incident
pressure is launched into the acoustic model and the reflected
pressure wave is fully absorbed by a defined matched
impedance that represents the infinity) of inlet equivalent to
the sound pressure of the source. To absorb the reflected
wave on the transparent port, the impedance boundary is
applied to the nodes of inlet and the radiation boundary is
applied to the nodes of outlet equal to Z, , expressed by the
equation 7 [16].

Zy = p0xcO 7
Normal velocity excitation can be expressed by the equation
8 [16],[18].
1 v’
w=- pO0cO (8)
where, u' is the normal velocity excitation, p’ is the
equivalent sound pressure in pascal p0 is density of air and
c0 is the speed of sound in air.

The generated acoustic resonator model is shown in

Figure 2. Then the solution was performed using sparse
solver with tolerance 1e-008, selecting the analysis type as
harmonic and the frequency range from 0 to 300 Hz. From
the obtained results, the sound pressure of the outlet was
taken at the proximal node of the outlet and converted to
output sound pressure using equation 9 [18].
Output Sound Pressure Level = 20log,(sound pressure at
output/reference pressure level) )
which is used to measure the transmission loss (7L) from the
sound pressure drop at the outlet from the inlet.
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Figure 2: Numerical model of two identical 2-DOF resonators
along with the duct.

2.2.1 Relative Positions of Two Identical 2-DOF
Resonators

The effects of the relative positions of the two identical 2-
DOF Helmholtz resonators on the noise attenuation are
investigated to obtain the optimum relative position. For
convenience, the relative positions between the two
resonators are denoted as Z, where Z is the centre distance

2 . 2
between the resonators, closely spaced; (< Z)’ antinode ; (Z)

and node; (%) where A= 1.1 metre, wavelength

corresponding to 300 Hz. maximum working frequency of,
as shown in Figure 3 which are described as close, antinode
and node respectively later in this paper. Both the 2-DOF
resonators was modelled identically, using same dimensions
of geometry of the cavity and neck as mentioned in Figure. 1
for a single 2-DOF resonator [13]. The relative positions of
two 2-DOF resonators were optimized in this investigation
and is considered for all further investigations of this paper.

! 1
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Figure 3: Relative spacing of two identical 2-DOF resonators.

2.2.2 Relative Orientation of Two Identical 2-

DOF Resonators

The effects of the relative orientation of two identical 2-DOF
resonators on the noise attenuation are investigated to obtain
the optimum relative orientation at the obtained optimum
relative position from the section 2.2.1. Initially there is no
relative orientation between the two resonators. Afterwards,
the 2™ resonator was rotated 90 and 180 degrees respectively
about the 1% resonator as illustrated in Figure 4.

Canadian Acoustics / Acoustique canadienne



I |

(b) 180 degrees

(a) 90 degrees

Figure 4: Relative orientation of two 2-DOF resonators.

3 Results

3.1 Relative Positions of Two Identical 2-DOF
Resonators

As can be seen in Table 1 and Figure 5 that the obtained 1%
and 2™ resonance frequencies, /7 and /2 of two identical 2-
DOF resonators are identical, 73 Hz and 166 Hz respectively
for all 3 relative positions. The numerical results of
maximum 7L are 83.61 dB, 86.22 dB and 92.24 dB at f1, 73
Hz relative to that of 63.15 dB, 69.12 dB and 73.80 dB at /2,
166 Hz for close, antinode and node position respectively for
a 150 dB sound source which indicates that the 7L is
relatively high at and around the both resonance frequencies.
Moreover, it is very interesting to observe that at both
resonance frequencies, there is nearly a 6 dB and 10 dB
increase in TL at node position from the antinode and close
position respectively .However, 7L drops to zero i.e. sound
pressure level increases at 59 Hz and 151 Hz for close; 55 Hz
and 151 Hz for antinode; 45 Hz, 151 Hz and 227 Hz for node
position due to anti resonance effects before rising sharply at
around the 73 and 166 Hz. These results exhibit that the
resonators at node position provide a wider bandwidth of
noise attenuation compared to that of antinode and close
position respectively.

Therefore, it can be summarized from the results that the
transmission loss of two identical 2-DOF resonators can
significantly vary with change of their relative positions. The
optimum relative position for two identical 2-DOF resonators
achieved from this analysis is node distance apart
corresponding to the wavelength of 300 Hz, maximum
working frequency.

100
100 T T T T T

< Close
® Antinode
—Node

90+

80+

701

60

S0

40+

30+

201

Transmission Loss [dB]

v . . .
125 1N 175 200 225 250 275 300
Frequency [Hz]

100

Figure 5: A comparison of numerical transmission loss for
various relative positions of two identical 2-DOF resonators.
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Table 1: Numerical transmission loss at two resonance frequencies
for various relative positions of two identical 2-DOF resonators.

Relative Transmission Loss (71), dB
Positions
I Resonance 2nd Resonance
Frequency (f1), Frequency  (f1),
73 Hz 166 Hz
Close 83.61 63.15
Antinode 86.22 69.12
Node 92.24 73.80

3.2 Relative Orientation of Two 2-DOF Resonators

As depicted in Figure. 6 and Table 1, the numerical results of
maximum 7L are 92.24 dB, 91.63 dB and 87.33 dB at f1, 73
Hz compared to that of 73.15 dB, 72.16 dB and 65.65 dB at
12, 166 Hz for inline, 90 degree and 180 degrees respectively
for a 150 dB sound source. At the first resonance frequency,
there is nearly a 1 dB and 4 dB decrease in 7L for inline
orientation from the 90 and 180 degree relative orientation
respectively while it drops nearly by 2 dB and 6 dB at the
second resonance frequency. These results indicates that
although the variation of 7L is insignificant at 90 degree from
inline orientation, it varies quite significantly in 180 degree
relative orientation due to the opposing effects of the
resonators.

The results clearly shows that the change of relative
orientation has a significant effect on the transmission loss of
two identical 2-DOF resonators particularly at the opposite
direction, 180 degree relative orientation. The optimum
relative orientation for two identical 2-DOF resonators
achieved from this analysis is inline, no relative orientation.
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z 80 090 degree

) X180 degree

2

S 60 1

-]

2

2 40 1

£

-]

E

= 20+ i
XXX

1 Il 1 1
25 86 75 100 125 180 175 200 225 250~ 275 300

Frequency [Hz|

Figure 6: A comparison of numerical transmission loss for various
relative orientations of two identical 2-DOF resonators.

Table 2: Numerical transmission loss at two resonance frequencies
for various relative orientations of two identical 2-DOF resonators.

Relative Transmission Loss (7L), dB

Orientations
1" Resonance 2nd Resonance Frequency
Frequency (f1), (f1),166 Hz
73 Hz

Inline 92.24 73.80

90 degree 91.63 72.16

180 degree 87.33 65.65
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3.3 Comparison of Various Resonator Systems

The numerical transmission loss and resonance frequencies
of the optimum two identical 2-DOF resonator system
(Resonator A) i.e. node position and inline orientation found
from sections 3.1 and 3.2 are compared with that of a single
2-DOF [13] (Resonator B), single 1-DOF [07] (Resonator C),
and optimum two identical 1-DOF resonator system [14]
(Resonator D) as shown in Figure 7. Moreover, the octave
band numerical transmission loss of all 4 resonator systems
at their respective resonance frequencies within 300 Hz are
presented in Table 4 respectively. It should be mentioned that
the geometry of the duct, and all the above resonator systems,
cavity and neck are quite similar considering a 150 dB sound
source for all cases. This findings from the above comparison
can be summarized as follows-

Table 3: A comparison of octave band numerical 7L of two
identical 2-DOF resonators with published resonator systems.

Resonator Transmission Loss (7L), dB at Octave Band
No (Hz)
16 31.5 63 125 250
A 246 435 33.65 12.11 1.73
B 0.89 343 16.95 4.26 2.28
C 1.75  3.57 15.06 2453  1.71
D 2.66 4.51 11.91 11.50  3.95

The resonance frequency of both 1-DOF resonator
systems make a significant drift to 89 Hz from the 1%
resonance frequency of both the 2-DOF resonator systems,
73 Hz. However, the first and second resonance frequencies
of both the single and two 2-DOF system remains same like
the single and two 1-DOF resonators as shown in Figure 7.

The numerical result of 7L both two identical 2-DOF and
1-DOF resonator system at their resonance frequencies are
approximately double in contrast with a single 2-DOF and
two identical 1-DOF resonator system respectively as shown
in Table 3.

The numerical 7L of both the 1-DOF resonator systems
is nearly 5 dB higher than that of both the identical 2-DOF
resonators at their respective resonance frequencies shown in
Table 3.

Octave band numerical 7L presented in Table 4 shows
that the difference of 7L for all four resonator systems are
quite negligible in frequency bands, 16, 32.5 Hz and 250 Hz.
However at 63 Hz, TL of two identical 2-DOF resonator is
around 17 dB higher than a single 2-DOF resonator; 18 dB
higher than two identical 1-DOF resonators and 22 dB higher
than a single 1-DOF resonator system. Hence, it can be
concluded that among the 4 resonator systems, the noise
attenuation performance of two identical 2-DOF resonator
system is best at 63 Hz.

But at 125 Hz, numerical TL of two identical 1-DOF
resonator is around 12 dB higher than two identical 2-DOF
resonators; 20 dB higher than a single 2-DOF resonator and
13 dB higher than a single 1-DOF resonator system. Hence,
among the 4 resonator systems, the noise attenuation
performance of two identical 1-DOF resonator system is best
at 125 Hz.
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Figure 7 : A comparison of numerical transmission loss of two
identical 2-DOF resonators with three published resonator systems.

4 Validation

A single 2-DOF Helmholtz resonator used by Mekid et al.
[13] is used to validate the analytical design method
described in section 2.1 using MATLAB. The same resonator
is used in the ANSYS simulation described in section 2.2 to
validate the level of transmission loss obtained analytically
which is also validated with the published experimental
results [13]. The analytical and numerical results of
transmission loss matches well with the experimental results
as shown in Figure 8.
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Frequency [Hz]

Figure 8: A comparison of transmission loss with published
experimental results for a single 2-DOF resonator [13].

5 Conclusion

This work demonstrates that the relative positions and
orientations have a significant effect on the low frequency
noise attenuation performance of two identical 2-DOF
cylindrical Helmholtz resonator system. An optimum system
has been achieved for the above system in terms of relative
positions and orientations: relative position: node of
wavelength corresponding to the maximum working
frequency, relative orientation: inline, no rotation. Moreover,
the comparison between the numerical transmission losses of
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the 4 resonator systems shows that the noise attenuation
performance of two identical 2-DOF and 1-DOF resonator
systems are comparatively much better than that of both
single 1-DOF and 2-DOF resonator system respectively.
However, two identical 2-DOF resonator is recommended as
the best fit resonator system at the low frequency range
within 300 Hz since it provides a wider bandwidth of
attenuation and shows better performance at most low
frequencies within 300 Hz although the choice of resonator
can vary depending on the target frequency of the noise
source. However, it could be difficult to place the resonators
at node distance apart if the length of the duct is less than the
wavelength corresponding to the sound source, at particularly
higher frequencies.

Future work could be further optimization of the
proposed two 2-DOF resonator system by changing the
geometry of the cavity and neck of the resonator similar to
our published studies of two identical [14] and different
frequency 1-DOF resonators [15].

Moreover, it could be of future interest to validate this
work experimentally to determine the level of the
transmission loss can be achieved in practice since several
important factors like background noise levels, coupling
effects of fluid and structure, damping effect of the material
of the duct, viscous losses due to friction of the oscillation air
at the neck, attenuation due to transmission and frictions in
structures, increase of sound pressure level due to reflection
at the duct opening are ignored in this study to avoid
difficulties in the numerical simulation which may have some
effect in achieving the desired result.
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1. INTRODUCTION

The soft palate is essential in speech, yet understanding
of soft palate muscle function remains quite coarse.
Traditional descriptions of the soft palate highlight the 2D
midsagittal actions of the palate with a focus on two
muscles in particular: levator veli palatini (LVP), described
as constricting the velopharyngeal port (VPP) by raising the
soft palate, and palatoglossus (PG), described as
constricting the oropharyngeal isthmus (OPI) by lowering
the soft palate (Fritzell, 1969). The present paper argues that
these descriptions are founded on the line-of-action of the
extrinsic portions of those muscles, neglecting the role of
the intrinsic portions. We present a 3D biomechanical model
of the soft palate with the goal of clarifying the distinct roles
that the intrinsic and extrinsic portions of these muscles play
in VPP and OPI control.

Both LVP and PG comprise intrinsic and extrinsic portions
relative to the soft palate (Cho et al., 2013; Kuehn &
Azzam, 1978). While the extrinsic portions of LVP and PG
are relatively thick and accessible, making them easy to
monitor with EMG, the intrinsic portions are thin, fanned-
out, and interdigitated with other muscles, making accurate
EMG measurements of the intrinsic portions of these
muscles prohibitively challenging (Kuehn et al., 1982).
While previous studies have thus focused almost
exclusively on the extrinsic portions of these muscles, the
limited observations available in the literature suggest that
the intrinsic portions are essential in soft palate function.
E.g., Gick et al. (2014) show that the intrinsic portion of PG
is important in modeling OPI closure, while Serrurier &
Badin (2008) provide 3D image data revealing intrinsic
reshaping of the soft palate, forming a large hump in the
central posterior region of the superior palate surface as part
of the closure mechanism. Further, the suggestion that the
extrinsic and intrinsic portions of speech muscles may serve
distinct functions finds analogy in previous studies of
tongue muscles (e.g, Honda et al., 2013).

2. METHODS

Our upper airway (UA) model, defined and simulated
using the Artisynth biomechanical simulation toolkit
(Lloyd, Stavness, & Fels, 2012) and composed of finite
element (FE) components, rigid bodies, and skin meshes,
generally follows the descriptions given in Anderson et al.
(2015); however, changes were made to the soft palate
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warranting further description here (illustrated in Figure 1).
Based on stiffness values from Birch & Srodon (2009), the
soft palate was modeled using a linear elastic material with
E = 500 Pa and point-to-point muscles (modeled after Peck
et al. 2000) were given a passive force to approximate the
muscle contribution to the overall soft palate stiffness.
Muscle paths were informed by anatomical descriptions of
the soft palate (Drake et al., 2010; Cho et al., 2013; Kuehn
& Kahane, 1990). Reported cross-sectional areas of the LVP
(Perry et al. 2013) and PG (Cho et al., 2013) were used to
define the maximum muscle force following Peck et al.
(2000), giving values of 10.8N for LVP, 2.1N for PGa, and
1.IN for PGp; other muscles, which do not play an active
role in these simulations, were assigned a value of 3 N.
Simulating Kuehn & Moon’s (1998) protocol as a means of
validation, a skin mesh representing the inner surface of the
nasal airway was added to monitor cross-sectional area
(CSA) and VPP closure; the location in the model of
minimal CSA and maximal closure force was identified, and
is the location reported in the remainder of this study.

Figure 1. Front (left image) and oblique (right image) views of
the soft palate model, showing: LVP (green), anterior PG
(magenta), posterior PG (dark magenta), tensor veli palatini
(cyan), palatopharyngeus (orange), musculus uvulae (purple).

3. RESULTS

Figure 2 shows results of sequentially activating the
extrinsic and intrinsic portions of LVP. The CSA response
(left, middle plot) shows that extrinsic LVP alone achieves
2/3 of VPP closure, yet only after the intrinsic portion of
LVP is activated does the VPP completely close and the
palate produce a substantial closure force (left, bottom plot)
on the rear pharyngeal wall. Activating extrinsic LVP alone
appears to create near-closure midsagitally, but droops
along the line of the LVP (Fig. 2b). Only after the intrinsic
portion of LVP activates does the soft palate strongly push
back into the rear pharyngeal wall. As Figure 2d shows,
activating LVP produces the characteristic “hump”.
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Figure 2. Left: sequential activation of extrinsic and intrinsic
LVP. Right: soft palate model responses at (a) t =0.0s; (b) t=
0.5 s (extrinsic LVP only); (¢) t = 1.0 s (extrinsic + intrinsic).
Bottom (d): oblique posterior view of soft palate showing hump
(right image) formed by LVP (50% activation).

After LVP was activated as above and allowed to reach
steady state for VPP closure, PG activation was added. We
considered activation of PG as a whole, activation of only
posterior PG (PGP), and activation of only the intrinsic
portion or extrinsic portion of PGP. Results show that
activating PG as a whole increases CSA of VPP closure and
diminishes VPP closure force; however, activating only
intrinsic PGP leads to no appreciable loss of VPP closure
area or force. Examining the OPI, we observe that intrinsic
PGP causes the largest forward motion of the uvula,
producing the greatest OPI closure without compromising
VPP closure. In contrast, activating any combination
involving extrinsic PGP results in less forward motion of
the uvula and greater compromises to VPP closure.

4. DISCUSSION AND CONCLUSIONS

The intrinsic portions of LVP and PG play important
roles in speech. The action of intrinsic LVP, through
mediolateral compression of its fan-like shape, produces the
expected hump observed in the posterior palate during VPP
closure and is responsible for most of the closure force;
intrinsic PG constricts the OPI without compromising VPP
closure. The significant roles of the intrinsic portions of
these muscles indicate serious shortcomings in the
“trapdoor” representation of the soft palate, and suggest that
intrinsic LVP should be carefully considered in VPP
biomechanics and cleft palate repair surgery. The present
simulations show that the intrinsic muscles of the soft palate
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are needed for the soft palate to achieve the versatility that it
is observed — and required — to have for speech production.
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Acoustics Week in Canada 2016
The Sutton Place Hotel
Vancouver, British Columbia

POST-CONFERENCE REPORT

AcousTics WEEK IN CANADA 2016
September 21-23, 2016

Organizing Committee

Conference Co-chairs: Kathy Pichora-Fuller, University of Toronto
Clair Wakefield, Wakefield Acoustics/RWDI
Assistant to Co-chairs & Website Manager: Philip Tsui, Wakefield Acoustics/RWDI
Technical Program Co-chairs: Murray Hodgson, U of British Columbia
Bryan Gick, U of British Columbia
Exhibits/Sponsorship Co-chairs: Mehrzad Salkhordeh, dB Noise Reduction
Bernard Feder, HGC ENGINEERING
Event Coordination Chair: Maureen Connelly, BCIT
Proceedings Preparation: Cécile Le Cocq, Université du Québec (ETS)
Jérémie Voix, Université du Québec (ETS)
Student Presentation Prize Coordination: Hugues Nélisse, IRSST

Conference Website: http://awc.caa-aca.ca
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Semaine canadienne d’acoustique 2016
Hotel The Sutton Place
Vancouver, Colombie-Britannique

RAPPORT POST-CONFERENCE

SEMAINE CANADIENNE DE L’AcousTIQUE 2016

21 au 23 Septembre 2016

Comité organisateur

Présidents de la conférence: Kathy Pichora-Fuller, University of Toronto
Clair Wakefield, Wakefield Acoustics/RWDI
Assistant aux co-présidents & site web: Philip Tsui, Wakefield Acoustics/RWDI
Directeurs scientifiques: Murray Hodgson, U of British Columbia
Bryan Gick, U of British Columbia
Coordinateurs exposants: Mehrzad Salkhordeh, dB Noise Reduction
Bernard Feder, HGC ENGINEERING
Coordinateur de la conférence: Maureen Connelly, BCIT
Préparation des actes: Cécile Le Cocq, Université du Québec (ETS)
Jérémie Voix, Université du Québec (ETS)
Coordinateur des prix des présentations Hugues Nélisse, IRSST
étudiantes:

Siteweb de la conférence: http://awc.caa-aca.ca
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Thanks to Everyone -
AWC in Vancouver was a great success!

Merci a tout le monde -
AWC a Vancouver a été un grand succes!

Thanks to over 170 delegates for making Acoustics Week
In Canada 2016 such a great success!

The program featured three plenary invited talks and
was packed with a full slate of 121 contributed papers in
21 different sessions. The presentations covered a wide
range of topics showcasing the latest work of

researchers, consultants and students. Bursaries were
awarded to 26 student presenters.

There were 8 generous sponsors that helped to pay for
every coffee break and lunch, as well as the opening
reception and the banquet, AV and more. The exhibit hall
was sold out with 16 exhibitors providing information
about and demonstrations of acoustical equipment and
services. See the list of sponsors and exhibitors below.

VIBRATION

floating floors
for high STC, liC,
and natural
frequency
performance,
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At the banquet, in addition to the traditional
presentation of the CAA awards and prizes (see report of
Hugues Nélisse), we also congratulated Frank Russo
(CAA President) on receiving the 2016 Early Career
Award at the 22m International Congress on Acoustics
(ICA) held in Buenos Aires on September 5-9th. Mike
Stinson (left in photo below), long-time CAA member
and the Secretary General of the ICA spoke about Frank’s
achievements and the significance of Frank’s ICA award.

We would like to thank the members of the Organizing
Committee (see list above) for the hard work and
dedication required to plan the conference.

Nous tenons a remercier tout le comité d'organisation
pour le travail acharné et le dévouement nécessaire pour
planifier la conference.

Kathy Pichora-Fuller and Clair Wakefield
Conference Chairs
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Plenary Lectures
Séances plénieres et scientifiques

Judy R. Dubno (left) from the Medical University of
South Carolina talked about age-related hearing loss and
how interdisciplinary teams can advance research and
practice in acoustics.

Judy R. Dubno (a gauche), de la Medical University
of South Carolina, a parlé de la perte d’audition associée
au vieillissement, et comment les équipes
interdisciplinaires peuvent faire avancer la recherche et
les pratiques en acoustique.

Thais Morata (right) from the National Institute for
Occupational Safety and Health (NIOSH) and the Center
for Disease Control (CDC) talked about hearing loss
prevention in 2016 and modern ways to communicate to
the public about hearing health and noise.

Thais Morata (a droite) de la National Institute for
Occupational Safety and Health (NIOSH), et du Center for
Disease Control (CDC) a parlé de la prévention de la
perte auditive en 2016 et des méthodes modernes pour
parler en publique de la santé auditive et du bruit.

32 - Vol. 44 No. 4 (2016)

Bryan Gick (left) and Sid Fels (right) from the
University of British  Columbia talked about
“Interdisciplinary approaches for advancing articulatory
speech theory and synthesis”.

Bryan Gick (a2 gauche) et Sid Fels (a droite), de
I'University of British Columbia, ont parlé des approches
interdisciplinaires pour l'avancement des théories
articulatoires de la parole et de leur syntheése.

Hearing Protector Fit-Testing

Canadian Acoustics / Acoustique canadienne



The Post-banquet Demonstration/Performance

Performing in Flatland
Victor Zappi, Arvind Vasudevan, Sidney Fels

Performing in Flatland is an audio/visual performance
inspired by the physics of sound and, in particular, by the
theory of pressure wave propagation in space.

Sound is part of our everyday lives, we are constantly
immersed in it and our brain is capable of retrieving an
impressive amount of information from it. Our
relationship with sound is an audio/visual experience. In
Performing in Flatland, we try to explore this paradigm
more deeply, by means of coupling sound and music
with a realistic visual representation of how these waves
propagate and interact with obstacles.

Victor Zappi (above), Arvind Vasudevan (lower left),
Sidney Fels (lower right)

Throughout the piece, a virtual representation of a two
dimensional physical space domain is projected in front
of the audience, where the music played by the
performer is visualized as coloured waves travelling on
the surface of the screen. Through a digital music
interface, the performer interactively manipulates the
pixels that compose the propagation domain, drawing

Canadian Acoustics / Acoustique canadienne

reflecting walls, resonant chambers and more complex
dynamic geometric structures. These elements
realistically reflect and absorb the sound injected into
the domain, producing complex spectral modifications
that are used by the performer as primary means of
composition. The interaction between the sound sources
and the geometry of the domain is also visualized on the
screen as clear changes of waves' trajectories and
recursive motion patterns, generating a multimodal
representation of the involved acoustic phenomena.
Furthermore, during the performance these geometries
are coupled with different self-oscillating excitation
models, to create and play 2D virtual instruments
inspired by real aerophones and human voice
production.

Performing in Flatland is the premiere of a novel digital
technology that uses GPU parallel computing to simulate
pressure wave propagation in real-time, both sonically
and visually. Pressure and velocity values are calculated
in the 2D domain using an FDTD solver, implemented in
a shading language. Each FDTD cell corresponds to a
pixel of a dynamic texture that is updated on the GPU
and rendered on screen. The simulation runs at audio
rate; at each cycle, the pressure values of a chosen
position on the texture are sampled and packed into a
buffer, which is then sent to the audio interface to
provide a continuous sound stream.

The system was originally developed in the context of
research in acoustics and speech. For the performance it
has been transformed into an audio/visual instrument
and is used together with electronic music controllers as
a means of artistic expression.

We would like to thank Dr. Andrew Allen and Dr. Nikunj
Raghuvanshi for their help and support. Without their
contribution this work would not be possible.

Victor, Arvind and Sid with friends at the banquet before
their performance (below)
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www.pchpiezotronics.ca/acoustics(en-CA)

\When You Need to Take a
Sound Measurement )

PCB's Broad Range of Acoustic Products
High Quality = Unheatable Prices = Fast Delivery = Best Warranty
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®pCB PEZOTRONCS” Dalimar — ®LARSONDAVIS

Your acoustic measurement experts providing a full line of quality
microphones, meters, and noise monitoring solutions
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Announcement

AcousTIicS WEEK IN CANADA
Guelph (Ontario) October 11-13, 2017

The 2017 Acoustics Week in Canada will be
held from October 11-13, 2017 in Guelph,
Ontario. You are invited to be part of this three
day conference featuring the latest
developments in Canadian acoustics and
vibration. The keynote talks and technical
sessions will be framed by a welcome
reception, conference banquet, Acoustical
Standards Committee meeting, technical tour
and an exhibition of products and services
relating to the field of acoustics and vibration.

Features of special interest connected with this
conference are:

¢ Octoberfest celebrations; and

* A Building Code changes and tools
workshop by the National Research Council.

Take a few days before or after the conference to enjoy the area! Visit Octoberfest in nearby Kitchener-Waterloo,
St. Jacobs Market or the covered bridges.

Venue and Accommodation — The conference will be held at Marriot’s Delta Hotel and Conference Centre
in Guelph. A block of rooms in the hotel is available at a special conference rate of $129 per night for
reservations made until September 11", Extend your stay and enjoy the local area at the same special rate.
Guests have free access to the large MovatiAthletic fitness centre next door. Please refer to the conference
website for further registration details: http://awc.caa-aca.ca

Plenary, Technical and Workshop Sessions are planned throughout the conference. Each day will
begin with a keynote talk of broader interest and relevance to the acoustics community. Technical sessions are
planned to cover all areas of acoustics including:

* Aeroacoustics

* Architectural and Building Acoustics

* Bio-Acoustics and Biomedical Acoustics
* Musical Acoustics

* Noise and Noise Control

* Physical Acoustics and Ultrasonics

* Psycho- and Physio-Acoustics

» Shock and Vibration

» Signal Processing

» Speech Sciences and Hearing Sciences

 Standards and Guidelines in Acoustics

* Underwater Acoustics
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Abstracts for technical papers are due on or before June 15, 2017 through the conference web site. Two-
page summaries for publication in the proceedings are due August 1, 2017. If you would like to organize a
session on a specific topic please contact the Technical Chair as soon as possible.

A special workshop by the National Research Council will address changes to the National Building Code and
the tools available to support it.

Exhibition and Sponsorship — The conference offers opportunities for suppliers of products and services
to engage the acoustic community through exhibition and sponsorship.

The tabletop exhibition facilitates in-person and hands-on interaction between suppliers and interested
individuals. Companies and organizations that are interested in participating in the exhibition should contact the
Exhibition and Sponsorship coordinator for an information package. Exhibitors are encouraged to book early for
best selection.

The conference will be offering sponsorship opportunities of various conference features. In addition to the
platinum, gold and silver levels, selected technical sessions, social events and coffee breaks will be available for
sponsorship. Sponsors can have their logo placed on the conference web site within 10 days of their
sponsorship.  Additional features and benefits of sponsorship can be obtained from the Exhibition and
Sponsorship coordinator or the conference web site.

Students are strongly encouraged to participate. Students presenting papers will be eligible for one of three
$500 prizes to be awarded. Conference bursaries will also be available to those students whose papers are
accepted for presentation.

For Registration details please refer to the
conference web site.

Contacts:

Conference Chair: Peter VanDelden
(conference@caa-aca.ca)

Technical Chair: Christian Giguere
(cgiguere@uottawa.ca)

Exhibits and Sponsorship: Bernard Feder
(bfeder@hgcengineering.com)

http://awc.caa-aca.ca
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Annonce

SEMAINE ACOUSTIQUE AU CANADA
Guelph (Ontario) 11 au 13 octobre 2017

La Semaine canadienne de l'acoustique 2017
se tiendra du 11 au 13 octobre 2017 a Guelph,
en Ontario. Vous étes invités a participer a
cette conférence de trois jours qui présente les
derniers développements en acoustique et en
vibration au Canada. Les conférences et les
séances techniques seront complétées par une
réception d'accueil, un banquet de conférence,
une réunion du comité des normes
acoustiques, une visite technique et une
exposition de produits et services liés au
domaine de l'acoustique et des vibrations.

Les attraits particulier liées a cette conférence
sont:

« les fétes de I'Octoberfest; et

* Un atelier sur les changements et les
outils du Code du béatiment organisé par le

Conseil national de recherches du Canada.

Prenez quelques jours avant ou aprés la conférence pour profiter de la région! Visitez 'Octoberfest a proximité de
Kitchener-Waterloo, le marché de St. Jacobs et les ponts couverts !

Lieu et Hébergement - La conférence se tiendra au Marriot's Delta Hotel and Conference Centre & Guelph.
Un bloc de chambres dans I'h6tel est disponible a un tarif spécial de 129 $ par nuit pour les réservations
effectuées jusqu'au 11 septembre. Prolongez votre séjour et profitez du méme tarif spécial. Vous pourrez accéder
gratuitement au grand centre de fitness Movati Athletic situé juste a c6té. Veuillez consulter le site web de la
conférence pour plus d'informations sur l'inscription : http://awc.caa-aca.ca

Les sessions pléniéres, techniques et les ateliers sont prévues tout au long de la conférence.
Chaque journée débutera par une conférence pléniére d'intérét pour la communauté de l'acoustique. Des
sessions techniques sont également prévues pour couvrir tous les domaines de I'acoustique, y compris:

* Aéroacoustique

* Acoustique architecturale et de batiment

* Bio-Acoustique et Acoustique Biomédicale

* Acoustique musicale

* Contr6le du bruit et du bruit

» Acoustique physique ultrasons

» Psycho- et Physio-Acoustique

* Chocs et vibrations

* Traitement de signal

» Sciences de la parole et sciences de I'audition

* Normes et directives en acoustique

* Acoustique sous-marine
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Les résumés des articles techniques doivent parvenir au plus tard le 15 juin 2017 sur le site Web de la
conférence. Les résumés de deux pages seront publiés dans les actes de la conférence a paraitre le 1er aoat
2017. Si vous désirez organiser une séance sur un sujet précis, veuillez communiquer avec le président
technique le plus tot possible.

Un atelier spécial du Conseil National de Recherches traitera des changements apportés au Code national du
batiment et aux outils disponibles pour le soutenir.

Exposition et Parrainage - La conférence offre aux fournisseurs de produits et de services la possibilité de
faire participer la communauté acoustique par I'exposition et le parrainage.

L'exposition sur le plateau facilite l'interaction en personne et en mains des fournisseurs et des personnes
intéressées. Les entreprises et organisations intéressées a participer a I'exposition doivent contacter le
coordonnateur de l'exposition et du parrainage pour obtenir un dossier d'information. Les exposants sont
encouragés a réserver tot pour une meilleure sélection.

La conférence offrira des possibilités de parrainage de diverses fonctionnalités de la conférence. Outre les
niveaux de platine, d'or et d'argent, des séances techniques, des événements sociaux et des pauses-café seront
disponibles pour le parrainage. Les commanditaires peuvent placer leur logo sur le site Web de la conférence
dans les 10 jours suivant leur parrainage. Les caractéristiques et avantages supplémentaires du parrainage
peuvent étre obtenus auprés du coordonnateur des expositions et des commandites ou du site Web de la
conférence.

Les étudiants sont fortement encouragés a participer. Les étudiants qui présenteront seront admissibles a I'un
des trois prix de 500 $ a décerner. Des bourses de participation seront également offertes aux étudiants dont les
communications sont acceptées pour présentation.

Pour plus d'informations sur l'inscription, veuillez
consulter le site Web de la conférence.

Contacts:

Président de la Conférence: Peter VanDelden
(conference@caa-aca.ca)

Président technique: Christian Giguere
(cgiguere@uottawa.ca)

Expositions et commandites: Bernard Feder
(bfeder@hgcengineering.com)

http://awc.caa-aca.ca
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HALIFAX

Special issues with regional topics and articles

Acoustics is a broad subject matter, as you know, that currently employs hundreds of us across the country in fields as
different as teaching, research, consulting and others. To reflect such diversity and to -maybe- help each of us discover a
new professional in the neighborhood, the Canadian Acoustics journal is currently inviting submissions for a series of
special “regional” journal issues from individuals, groups and companies located within the greater-area of Halifax (NS).

How to be part of it?

To contribute to these special “regional” journal issues, authors are invited to submit their manuscript (2 pages maximum),
in English or in French, under “Special Issue” section through the online system at http://jcaa.caa-aca.ca before February
28™ 2017. The first author must be located in the greater area of the targeted city. Two versions of the same article can be
published in the two official languages.

Each manuscript will be reviewed by the Canadian Acoustics Editorial Board that will enforce the journal publication
policies (original content, non-commercialism, etc., refer to Journal Policies section online for further details) while
welcoming promotion of authors’ expertise, companies services, and consultants' success stories and the like.

A true “regional directory” you want to appear in!

Each of these regional local issues of the journal can be considered as a local directory book for acoustics. They will be
published in hardcopies, sent to all CAA national and international members, while electronic copies will be made available
in open-access on the journal website. The content of these issues will be entirely searchable and comprehensively indexed
by scholar engines as well as by major internet search engines (Google, Bing, etc.). Authors are invited to carefully select
their keywords to maximize the visibility of their articles, while ad-hoc advertisement opportunities will be given to pair
each article with a one-page full advertisement.

For any question, please contact Sean Pecknold (pecknold.s@gmail.com) or Michael Kiefte (mkiefte@gmail.com). To
secure an advertisement for this special issue, please contact our coordinator (advertisement@caa-aca.ca).

Such an offer will only repeat in 7 to 9 years — be sure to submit now!

http://jcaa.caa-aca.ca
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HALIFAX

Numéros spéciaux portant sur des sujets régionaux

Comme vous savez, I’acoustique donne matiere a plusieurs sujets d’ordre général et créer des centaines d’emplois au pays,
et ce, dans différents secteurs tels que 1’éducation, la recherche, la consultation professionnelle et autres. Afin de bien
refléter cette diversité et peut-&tre méme a faire connaitre davantage les professionnels de notre voisinage qui ceuvrent dans
le domaine, 1’Acoustique canadienne fait un appel a soumettre une série d’articles provenant de personnes, groupes ou
compagnies qui font partie de la grande région de Halifax (NS).

Comment en faire partie?

Pour contribuer a un de ces numéros « régionaux », les auteurs sont invités a soumettre un article (de 2 pages maximum),
sous la rubrique « Numéro spécial » dans notre systéme en ligne au http://jcaa.caa-aca.ca avant le 28 février 2017 Le
premier auteur devra faire partic de la grande région de Halifax. Il est possible de soumettre un méme article dans les 2
langues officielles.

Chaque article sera révisé par le comité éditorial de 1I’Acoustique canadienne qui veillera & ce que les politiques de
publications de la revue soient respectées (contenu original, contenu non commercial, etc. — voir les politiques de la revue
pour de plus amples détails) tout en accueillant les articles qui font la promotion de ’expertise des auteurs, des services
offerts par les compagnies, les réussites de consultants et autres sujets du méme ordre.

Un vrai « répertoire régional » dans lequel vous voulez paraitre!

Chacun de ces numéros spéciaux régionaux pourra étre considéré comme un répertoire des noms et services locaux liés a
I’acoustique. Ils seront publiés en format papier et envoyés a tous les membres nationaux et internationaux de I’ACA. Une
version é€lectronique sera aussi disponible en ligne sur le site internet de la revue. Le contenu de ces numéros sera indexé,
donc facilement trouvable au moyen de moteurs de recherche majeurs, tels Google, Bing, etc.). Les auteurs sont invités a
bien choisir les mots clefs pour maximiser la visibilité de leur article. Des opportunités de publicité ad hoc seront offertes
pour jumeler chaque article avec une page compléte de publicité.

Pour toutes questions, vous pouvez communiquer avec Sean Pecknold (pecknold.s@gmail.com) ou Michael Kiefte
(mkiefte@gmail.com). Pour réserver un espace de publicité dans un de ces numéros spéciaux, veuillez communiquer avec
notre coordonnateur (advertisement@caa-aca.ca).

Une telle offre ne se reproduira pas avec 7 ou 9 ans, assurez-vous d’en
profiter maintenant !

http://jcaa.caa-aca.ca
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CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIQUE

MINUTES CAA COMMITTEE ON STANDARDS
2016 September 20, 19:00 h,
Vancouver, BC;

Acoustics Week in Canada

Present: Tim Kelsall, Chair. Stephen Keith ( by phone), David Quirt, John Swallow,

Joining while in progress: Bill Gastmeier, Peter VanDelden, Andy Metelka

Observers: Henk de Haas, Virgini Senden

1.Welcome: Tim Kelsall

2. Minutes: John Swallow - June minutes were approved (attached at the end of this document)
3 Approval of Agenda: Consent by all present

4. Report from CAA Board - Tim Kelsall

Tim had just attended the board meeting. (Note Committee voted, by ballot, approximately 4 years ago to publish our Guide
to Standards and put it on the CAA website about two years ago.)

a) CAA Website. DQ submitted request to SubCtte chairs, approx Sept 7, asking what changes need to be made to
the Website to bring it up to date? Responses received from Gastmeier, Keith, Quirt, Lixue Woo. They were
requested to provide any other updates — particularly anything covered by legislation in Canada, also any other
useful or relevant documents.
DQ reviewed the responses, there are few changes to be made; also noted that where US standards are to be adopted
a French version will not exist, while for ISO Standards a French version will exist. _See Item 1 attached
a) Marketting: TK asked how to determine the number of downloads from this site.
b) CAA Standards Voting Body Qualification

TK noted it will need ratifying in a short while; that establishing a Quorum is a problem.
¢) Journal will publish our meeting minutes

1. 5. Sub-Committee Reports (Written reports are available on the Standards page at the CAA website)

a) Environmental — See BG Report 2 attached. Note major changes to the way Ontario MOECC will evaluate wind
turbines, with emission ( IEC Standard ) and auditing procedures for Immission , very stringent. MOECC removed authority
from the Municipalities in an unusual manner; new procedure NPC 350 for immission. If Regulation not met, may require
shutting down the wind turbine.

b) Wind Turbine — Brian Howe — no report ( ed note: seems to be covered above)
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¢) TC 43 /SC1 see SK report 3 attached. Note meeting occurred in Sept 2016.
d) TC29/SC See LW report 4 attached.
e) Z 107.10 Editorial Cameron Sherry. No Report. DQ reviewed:

f) Building Acoustics, NRC has concentrated on updates to NBCC 2015. The 2015 version for Sound Isolation (
i.e. STC ) is a mix of ISO and ASTM standards. Canada has been involved in the development of the new ISO
standard , the NBCC reflects the coming changes in ISO Standards and is thus at the leading edge. A new version
of the Guide to use with NBCC, with calculations of flanking paths, is now up on the NRC Website, there will be
more before Dec 2016. Calculations for masonry, concrete construction will be complete early in 2017, wood
frame later, no date set. Fall 2017 NRC will do seminars on the use of the Guide. Expect all material to be
published in advance. See DQ Report 5 attached

Work is being done by others on Impact Noise. Chair now vacant, previously USA.
g) ISO TC 108 SC4, Human Response to Vibration. See Report 6 attached by AJ Brammer.
h) Loudness Evaluation — Colin Novak, No Report.
8 New Business - None
9 Next Meeting. Normally held in Spring, next meeting possibly with CSA.
ACTION: TK, coordinating with Christian Giguere.
10 Adjournment: 20:00 h

Minutes by John Swallow, jswallow@swallowacoustic.ca
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CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIGUE

STANDARDS MEETING
June 9, 2016
John Kean Boardroom, CSA Office, 178 Rexdale Blvd, Toronto.
Minutes of the Meeting

1. Welcome: The meeting started at 2:00 pm. Priya Malik went over CSA safety. Chair T. Kelsall welcomed members
and guests, with a brief introduction of attendees. There were technical difficulties with the online connections and
the members participating by teleconference joined at 2:25 pm.

In Person:

Tim Kelsall Hatch (CHAIR) tim.kelsall@hatch.com

Bill Gastmeier HGC Engineering bgastmeier@hgcengineering.com
Christian Giguére U. Ottawa cgiguere(@uottawa.ca

David Quirt Consultant JDQ.acoustics@bell.net

Peter VanDelden RWDI Consulting peter.vandelden@rwdi.com
Online:

Tony Brammer Enviro-Health Solutions Anthonybrammer@hotmail.com
Stephen Keith Health Canada skeith@hc.sc.gc.ca

Jack Davis Albert Utilities Commission Jack.Davis@auc.ab.ca

Guests

Andy Metelka SVS Canada Inc. ametelka@cogeco.ca

Ric Doedens K.R. Moeller Associates Ltd. rdoedens@logison.com

Regrets: Lixue Wu

2. Appointment of Minutes Taker: Kristen Abels
3. Approval of Agenda: Approved as written (all in favor).

4. Approval of Minutes: Not applicable. Minutes were not recorded from the last meeting (Halifax 2015). Audio
recording available.
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5. Update since last meeting
a. CAA 101
i. Translation: No progress. It was discussed that there is little reason to have a French introduction to an
English document. A volunteer would need to be found to translate.
It was agreed that it would be very difficult to translate and to keep translations up to date. The main
concern is the ANSI standard text and ASTM. There is the possibility of putting commentary in French.

ii. Website / Journal Publication: Action Item: C Giguére will handle cleaning up list of standards (which
currently contains out of date references).

iii. Marketing of standard: Confined to Canadian Acoustics and Conferences. It was agreed that it would be a
good way for someone more junior in the organization to get exposure. Looking for a volunteer to take on
the marketing.

iv. Sponsorship? Need for sponsorship is limited.
Thanks to CSA for allowing use of John Kean Boardroom for this meeting. The benefits of having the
CSA and CAA meetings together are noted.

v. T Kelsall explained new rule of limited terms for CSA Chair and Vice-Chair.
b. CAA Standards Voting Body Qualifications: Nothing to vote on at the moment.
6. Items from CAA board (Bill Gastmeier): No action items identified.
7. Update From Subcommittees (Written reports are available on the Standards page at the CAA website)

a. Environmental Noise (Bill Gastmeier, written report)

i. NPC 300 issues of the consideration of vacant lands as noise sensitive receptors for industrial approvals
and municipal uncertainty around handling Class 4 acoustical environments.

ii. MOECC Modernization Programme consideration of expanding EASR programme to include medium
sized commercial and industrial facilities would streamline the process; Concern about P. Eng not
qualified to declare a complete and accurate study.

iii. MOECC has updated Noise Guidelines for Wind farms (additional Noise Impact Assessment analysis
requirements).

iv. Comments on the draft update of the MOECC Compliance Protocol for Wind Turbine Noise due June
16th 2016.

v. AWMA conference to be held Oct. 26" 2016 in Waterloo, ON; can submit papers now.

vi. FCM-RAC presented a successful workshop on noise and vibration issues relating to land use planning in
proximity to railway lands in Oct. 2015, which promoted a review of proximity Guidelines for New
Development in Proximity to Railway Operations.

vii. Alberta Update Submitted by Jack Davis (written report):

1. Low noise concerns from Drilling and Service Operations, as drill counts at 5% utilization rate.

2. Phase out of coal-fired power plants and creation of framework for increasing green energy
initiatives.

3. Recent approval of Grizzly Bear Creek — 2™ wind farm with major hearing dealing with health
issues, infrasound, Rule 012 issues (40 dBA L., night-time permissible sound level). 46 dBA was
the highest measurement; no judgement made on acceptability of those levels, however a Health
Canada Study cited that there were 2 papers generated with discussion that 46 dBA was an
acceptable level (could have been misinterpreted during the hearing). Action Item: J Davis will read
that study and ensure there is no misinterpretation.

4. J Davis is looking to establish a protocol for comprehensive sound level surveys and address the
following issues: Determination of who owns the noise space when it comes to a complaint, as well
as the issue of wind farms that have been approved but being granted extensions on their approval,
and residents who are unaware of future wind farm developments. Another issue involves wind
turbines being built upwind of wind farms (not jurisdiction of AUC as much as it is going to court).

5. J Davis thought that the document ‘Graduated scale for wind in terms of permissible sound level’
(2008) would be taken off the books. Similar to Wind Noise Masking, which J Davis would be
reluctant to promote, as it has no conditions. There has never been an application.
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6. Discussion about the use of Lc — L, (dBC — dBA) measurements for low frequency noise with wind
turbines (Alberta Energy Regulator Directive 038).

7. Action Item: J Davis working on supplement to Rule 012: Reading ‘Wind Turbine Noise’ by
Leventhall and Bowdler and suggests that Chapter 7 by David Hessler would be of interest. Will
read through that, as well as NPC 350 and put something together.

b. Wind turbines Brian Howe (written report included in Environmental Noise report)
Discussed along with Environmental Noise.

c. CAC TC43 SC1, (Stephen Keith, written report) to report on ISO

i. Representation: New member for the Shooting Noise Standard (Ann Nakashima of Defence Research and
Development Canada); Total 2 project leaders, 1 international secretary, 17 subject matter experts; 1 new
member application for ISO Standards for Ducted Silencers (Karl Peterman of Vibro-Acoustics); Nicolas
Sylvester-Williams of Aercoustics interested in joining general committee. No Canadian participation in
working group on Detection of Tones (Colin Novak and Helen Ule interested in joining)

ii. Workload: reviewed 2 drafts (389-1, 12124) from ISO/TC43 main committee; Abstained on draft for
hearing aid fitting; Final drafts on ISO 389-3 and ISO 389-ISO/TC43 SCI1; Reviewed 2 drafts (362-3,
17201-6); Abstained on 2 drafts due to lack of expertise (tyre and road surface noise); Approved final
drafts of ISO 1996-1 (main changes with community tolerance index), ISO 6926, ISO 16254.

iii. Upcoming ISO meetings — attendance at working groups, no Plenary this year. Thanks to Standards
Council of Canada, Akoustik Engineering and Hatch for travel subsidies for meetings.

iv. In the advisory panel, some standards refer to the ISO standard that defines the reference quantities of
acoustics, which refers to the neper instead of the decibel (which can lead to 10% error). Action Item:
Must correct standards to ensure people do not use Nepers instead of dB.

d. IEC, Instrumentation (Lixue Wu, written report)
T Kelsall read the report provided by L Wu. No discussion.

e. CAAI101 /Editorial (Cameron Sherry and David Quirt, verbal report by D Quirt)

i. T Kelsall already presented brief report on status — Unchanged and posted on website. French Translation
has not proceeded any further. For all the Standards that are available in French, there is a French abstract
available for the document; headings and subheadings are in both English and French, but still no formal
French version available. At an impasse until a long-term sponsor is found to cover the substantial cost of
translation of summaries for all of the ANSI documents. No volunteers found (should be taken to the
CAA board for discussion).

ii. Subcommittee chairs should review the standard, as there are pertinent changes in building acoustics.
Action Item: The editorial subcommittee should send a circular to other subcommittees to request them
to start a review. D Quirt will do so.

f.  Building Acoustics ISO/TC43/SC2 and ASTM E33 (David Quirt, written report)

i. Meeting in Milan last year (no Canadian delegate, as D Quirt had travel issues)
ii. Process for creating new ratings for sound transmission has started again with new chair. A working
group is in place (should expect a working draft in coming year).

iii. ISO 15712 series: document changes approved in 2015 and published in January 2016. Current version of
National Code (which makes use of apparent sound transmission class of the complete system rather than
that of the separated assembly) hasn’t reached Provincial Code, but expected to over next 2 years. NRC is
in process of creating documents to deal with the code change (expected that the remainder will be
published over the next 18 months). It is possible that provinces will be looking at adoption of 2015
version of the Building Code before then (could lead to confusion). Assumed that NRC will provide
seminars to train people on necessary details.

iv. ISO 15712 series referenced in 2015 Building Code are almost obsolete. It was decided in Milan to drop
the obsolete ISO 15712 series and replace it with ISO 12354 (harmonized with European Standards).
Canada voted affirmative in the ballot last month. In the next 2 or 3 months, the updated name of ISO
standard must be included in any interim changes of the Building Code, and the committee dealing with
revisions in the 2020 code will get started next month (to add revisions for insulation and impact sound).

v. Issues in ASTM E33: D Quirt commented on the problem that the building industry is familiar with the
ASTM standards and ratings (STC rating in particular). Now there is a switch to ASTC, which uses an
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ISO Standard. Brad Gover from NRC attended the last E33 meeting, and has attempted to get them to
produce a guideline document on how to use the ISO standard (there is an NRC document available).
However, ASTM is now looking into Structure-borne sound transmission. Other key issues being
addressed are listed in the written report.

vi. R Doedens adds a quick note to ASTM: work underway to update E1130, T2638, E1374, E1573 (related
to interior office acoustics), and there is a new task group working on establishing performance guidelines
for sound masking systems.

R Doedens wants to work alongside with CAA to move the sound masking industry and interior acoustic
design forwards. Sound masking systems have evolved and can now precisely control minimum
background sound levels to make entire acoustic design easier and more cost effective (so that over-
insulating/building is not required).

R Doedens also expresses concerns that sound masking industries are overselling products and that key
members are guilty of false advertising (suggesting product provides total acoustic performance without
use of complimentary products/treatments). Discussion of approaching INCE or CISCA.

g. Human Vibration ISO TC 108/SC4 (Tony Brammer, written report)

i. No documents have changed. There is a potential update on ISO 2631, and a working group is making
progress on developing a test method for estimating the effectiveness of seats (ie. for high-speed boats). A
Technical Report on a review of the frequency weighting used to predict the occurrence of hazards to the
hands is in preparation.

ii. ISO 5349-2 (which is included in the omnibus standard) has been revised and should be included in the
next update of the standard.

iii. ISO 10819 has been approved as international standard, but an amendment to the new standard is being
undertaken.

iv. T Brammer shares the decision made at this morning’s CSA meeting to adopt several key ISO Health
Related standards into CSA and CAA standards (ISO 5349-1/2, ISO 10819).

h. Loudness Evaluation — Colin Novak

i. No update. Members agree to contact Helen Ule to ask if she is interested in joining the group.

8. New Business
Major Item: Starting over with our one standard and making sure it stays up to date.

9. Next Meeting and Adjournment: T Kelsall reported next meeting will be in September 2016 in Vancouver during
Acoustics Week in Canada, in conjunction with the CSA committee meeting (tentative date is September 21*2016).

T Kelsall mentions he will be chairing a session on Acoustical Standards at Acoustics Week in Canada September
2016 in Vancouver, and would appreciate papers on acoustical standards to pull together a session (abstract

submission deadline is June 15“‘).

The meeting adjourned at 3:25 pm.
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CANADIAN ACOUSTICAL ASSOCIATION

Minutes of the Board of Directors Meeting
Held at Sutton Place Hotel, Vancouver
20 September 2016

Attending in person: Frank Russo (chair), Bill Gastmeier, Dalila Giusti, Hugues Nélisse, Roberto Racca, Mehrzad Salkordeh,
Kathy Pichora-Fuller, Jérémie Voix, Bryan Gick

Attending on-line: Michael Kiefte, Joana Rocha
Frank called meeting to order at 15:06

As first order of business Franked called for approval of the minutes from the April BoD meeting, noting that they had already
been reviewed by Board members and published. Approval moved by Mehrzad, seconded by Bill. Carried unanimously.

President’s report (Frank Russo)

Frank reported growth of the Association’s footprint on social media under his present curation, with 122 followers on Twitter
and 547 on LinkedIn. He pointed out that, as stated from the outset, he would not be continuing in the role indefinitely. A post-
doc and long-time student member of the Association, Huiwen Goy, had agreed to take the role of social media coordinator.

Frank reported on the ICA meeting in Buenos Aires that he attended as Canadian co-representative with Michael Stinson;
Canada had 8 votes out of 70, split between the two representatives. Frank noted that ICA made a financial profit at their 2013
meeting in Montreal that was shared with ASA, thanks to a registration fees sharing agreement brokered with the host
organization. That could be a possible paradigm to consider for future joint meetings with ASA (past 2018) and other
organizations. Frank also reported that ICA is working with UNESCO involvement to have 2019 recognized as the Year of
sound, patterned after the International Year of Light in 2015. Major outreach is planned if that happens, with sponsorship
sought from big names. Future ICA meetings will be held in Aachen, Germany (2019) and Gyeongju, Korea (2022). An ICA
budget is available to support Special Symposia that are advanced through national member organizations ($1500-2000 per
instance).

Board renewal: Kathy is leaving this year; Christian Giguére (past president) is in contact with possible candidates to replace
her, to be confirmed by the time of the AGM so that a name can be put forward. Next year a number of turnovers is anticipated;
Frank himself is to step down soon from his role of President. Christian will be looking for new recruits to replace next year’s
outgoing members, as per usual practice of having a full slate to propose at the AGM rather than relying on there being sufficient
nominations from the floor.

Future meetings: Frank reported that Peter VanDelden had been making excellent progress in preparing for AWC-2017, which
included securing keynote speakers, sponsorships, and a competitive rate for the conference venue. Peter would join the meeting
later for a more detailed update in person. Frank also reminded the Board that the CAA had entered into an agreement with
ASA to co-host a meeting in Victoria in the fall of 2018, which would take the place of AWC-2018. The Association’s MOU
with the ASA states that the CAA will not take on any financial obligations in the running of the conference nor will share in
any profits. Frank noted that the CAA had been asked to suggest any special sessions by 28 September 2017, and that Mike
Stinson (current president of the ASA) had also raised the possibility of having joint CAA and ASA chairs for each session.

Trade association proposal: Frank indicated that RWDI had contacted him about the proposed formation of a national
organization of acoustics consultants, which would not compete with the CAA and in fact would endeavour to swell its ranks.
That group would set accreditation criteria and require membership in the CAA as a condition. Steve Meszaros, one of the two
RWDI consultants spearheading the initiative, would address the Board later during the meeting. There was some general
discussion regarding what standards would be required for accreditation, but the Board agreed to wait for the presentation.

Update on CAA 2016 conference (Kathy Pichora-Fuller)

Kathy informed the Board that the hotel room quota had been met and the preliminary budget looked very positive. 164
individuals had currently registered, of which two-thirds were full 3-day registrations. The technical program was entirely filled
and all levels of sponsorship had been subscribed. Philip Tsui from RWDI and Maureen Connelly from BCIT provided great
logistic support. A profit of around 10,0008 was estimated, gross of any adjustments for the membership component of non-
member registration fees which technically was a flow-through to the CAA. Kathy mentioned that it had not been possible to
verify easily the actual membership status of registrants applying for member’s rates. After discussion it was agreed that a
membership database check would be run before registration began in the morning so that any registrants whose membership
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status did not match their application could be notified. Dalila pointed out that membership benefits should be discounted from
the profit of the conference.

Kathy indicated her willingness to draft a full outline of a conference organizers’ manual meant to facilitate the task of future
organizing committees. Input from others would be needed for sections on sponsorship and exhibits organizing. She planned
to begin the task right after the conference.

26 students received a subsidy package which included a free night at the hotel (paid directly from the conference budget) and
admission to the conference. This was subject to the applicant presenting a talk as first author and submitting the corresponding
proceedings paper. Travel costs were the responsibility of the student or their supervisor. Dalila recommended that a budget
analysis of this approach be performed before considering it as a paradigm to be endorsed for the future.

Secretary’s report (Roberto Racca)

Roberto provided and reviewed the current tally of Association members and Canadian Acoustics subscribers as summarized
in the table below, which shows by comparison the numbers reported at the April 2016 and October 2015 meetings.

Category Paid-up Paid-up Paid-up
2016 2016 2015
(as of (as of (as of
18 Sept. 1 April 5 October
2016) 2016) 2015)
Regular member 148 133 165
Emeritus 1 1 1
Student 33 18 22
Sustaining subscriber 26 26 28
Indirect subscribers
- Canada 6 5 3
- USA 4 4 6
- International 4 3 s
Direct subscribers 3 3 4
Total 225 193 234

Roberto noted that the numbers appeared to be growing again compared to the slump we saw in April, and were nearly on par
with the overall tally of a year before save for a shift from regular to student memberships. The increase in the latter could be
attributed at least in part to the successful canvassing of students to join the Association shortly before the September conference
so they could benefit of bursaries to present their work. Difficulties with the on-line membership renewal system might still
account for some loss of membership through failed transactions that frustrated people. Overall, however, it appeared that the
on-line membership management process now worked smoothly in the large majority of cases and the sequence of automated
e-mail reminders as memberships are about to lapse generally resulted in timely renewals with no intervention.

During the registration process for this year’s conference the Secretary was called to assist in various cases with the verification
of membership status of student registrants to establish eligibility for travel support or student paper competitions. Roberto
stated that in his view this revealed a more pervasive issue with the isolation between the conference registration and the CAA
membership databases. He suggested that were the two databases linked, on-line conference registration application forms
could be directly informed (in terms of rates offered etc.) by the status of the applicant. Conversely, a conference registration
as a non-member could lead directly to the creation of a corresponding membership record. In discussion of this point, Jérémie
explained how the process of creating memberships for non-member registrants is handled by sending e-mails to all the latter
asking them to create user accounts for themselves within one week, that he then converts to members (always full, not
students). If they do not accept, then they do not get the benefit from their higher registration.
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Roberto went on to mention that some members, as in the past, had expressed the wish for special categories of membership
recognizing retired status or other situations of lack of gainful employment; interest had also been expressed in the option of
paying reduced rates for longer-term memberships. On a more conceptual level, members had expressed confusion at the
inconsistent use of the terms “subscriber” and “subscription” in much of the template wording of the on-line membership
management site. This ambivalence between subscription and membership became more critical in the case of institutional
subscribers who would mistakenly assume that a membership in the Association (e.g. in the name of the contact person) would
be created or renewed as part of the subscription. In discussion, Jérémie indicated that some templates on the registration site
had reverted to earlier wording after an update (in their proper format they provided in fact a clearer distinction between
subscription and membership) and he would now restore the appropriate versions. The issue of the request for alternative levels
of membership was noted and Frank indicated he would contact directly some advocates for this change requesting their input
in suggesting categories.

Lastly Roberto reported that the handling of paper based subscription renewals (generally limited to indirect subscriptions
managed by an agency) had still resulted this year in a couple of lapses in the updating of subscription status and missed issues
of the Journal due to communication delays in informing the Secretary of paper renewals (delivered to a PO box in another
geographic location). The situation had somewhat righted itself after at least one subscription agency started sending all postal
mail directly to the Secretary.

Frank moved to approve Secretary's report; Dalila seconded. Approved unanimously.
Standards committee update (Tim Kelsall, joining briefly at 17:15)

Tim expressed willingness to remain as chair of the Canadian standards committee. Only one standard being handled, namely
a summary of all world standards in acoustics that are pertinent to Canada. Translation into French is an issue except for those
original third-party standards that already have an official French version (USA standards do not); in practical terms it is not a
major drawback, but in terms of Canada being bilingual it is a shortcoming. Jérémie asked Tim to provide the minutes of the
standards committee meeting for insertion in the Journal.

Frank moved that Tim be confirmed as chair; Dalila seconded. Passed unanimously.
Guelph 2017 AWC update (Peter van Delden, joining briefly at 17:25)

Peter reported that the selected conference hotel (Delta) is well sized for the event and with convenient rooms placement. Main
themes being pursued are hearing conservation, noise control, and in-air acoustics. Plenary speakers are being identified in
these areas. NRC had expressed interest in delivering a talk on architectural acoustics on the Thursday (exhibition day); Peter
noted that parallel sessions on that day would be on unrelated topics to the NRC presentation. Frank recommended that the
conference strive to solicit content from a broad cross section of the topics represented in the Journal. Peter also indicated that
the hotel would be available the day before the conference for workshops or training sessions, that should be non-promotional
in nature. There was some general discussion about the need for a standard of scientific quality to be established for proposed
courses or workshops.

Finance and registration being organized by Dalila. Estimated expenses $55,000 of which $25,000 for food; no cost for meeting
rooms if block of 110 room nights is met; $129/night rate. Estimated revenue from registration $45,000; sponsorships and
exhibits $15,000. Already expressions of interest from potential sponsors. Social events to include opening reception, banquet
and possibly technical tours.

Peter indicated that the organizers were looking at possible new avenues of advertising the event, including list servers and
newsletters from other associations. Web site content was already being developed and would be published online as soon as
the current conference’s content could be superseded. There was some discussion about organizing an outreach event to
students and general public, e.g. a public lecture.

Brief presentation on proposed trade association (Steve Meszaros, joining briefly at 18:00)

Steve briefed the Board on the concept of a trade association of acoustics consultants being spearheaded by RWDI. Currently
looking for interest across the industry, with a plan to put together a framework and charter and have potential members review
it. Proponents of the new entity don’t see it at all as a potential competitor to the CAA, as it would be more focused on the
technical trade aspects and less on the scientific. Likely the charter of the trade association would impose a requirement for
principal consultants of member companies to belong to the CAA (a paradigm implemented by a similar trade group in Australia
for the corresponding national acoustical association). The purpose of the trade group would be to promote the importance of
acoustic design in everyday practice, and make the public more aware of the importance of the sector. Also would recommend
standards of practice and establish minimum competency requirements for membership, as well as enhancing the status of
acoustics as a branch of engineering (e.g. facilitate ability of acousticians to achieve a P.Eng.)

Frank commented that he would not want the CAA to lose its inclusive status as both scientific and technical association; there
had therefore to be a complementarity of purpose with the trade group. There was some discussion regarding the group's
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proposed ability to bestow accreditation and set standards on membership; in particular, how would the integrity and credibility
of the process would be assured. Bill noted the importance to consider the National Association of Acoustical Consultants
(NAAC), a well-established entity in the USA with inroads in Canada, since the new group could be redundant to its goals.

Frank expressed general appreciation of the principles of the proposed trade association but noted the need for further
development of the framework; at this stage the CAA would not explicitly endorse the initiative but would remain open to
potential future collaboration.

Treasurer’s report (Dalila Giusti)

Dalila presented financial summaries for the current year and proposed budget for 2017. She noted that a significant new
addition to the 2017 budget is an increase to the Student Subsidy from $2,500.00 to $10,000.00 following deliberation at the
previous Board meeting, and pointed out that if the full $10,000.00 is spent the Association might be posting a deficit. This
may not be the case if healthy membership revenues are maintained, and/or the 2016 Conference has a profit, and/or the full
amount allocated for Student Subsidy is not spent.

Dalila remarked that awards are substantially under-represented this year due to apparent low interest in applications. She also
expressed some concern about the approach taken by the 2016 conference in providing student support, as it is not easily
reflected as a budget item and makes it difficult to make decisions on allocation of funds for student travel in future events.
Dalila looked for opinion of the Board on whether to continue including the travel subsidy in the conference budget, given the
“in kind support” alternatives being explored. General agreement was that we should keep the $10,000 in place.

There are ongoing issues with securing advertising revenue, due to some advertisers not paying their invoices. Membership
and sustaining subscribers’ dues are remaining about steady. Production costs for the Journal are lower than in the past. Next
year the CAA’s membership in ICA will be up for renewal and fees due; likely to renew for 3 years.

Investments did very well last year, but the returns are likely to be lower this year. Tax return was filed in May 2016 and
included an engagement review report.

Bill moved to approve the report; Mehrzad seconded. Carried unanimously.

Dalila indicated that she would wish to start grooming a successor for the treasurer’s position, in an overlap model similar to
what was done with the editor’s role.

Award coordinator’s report (Hugues Nélisse)
Report to stand as a submitted document without discussion.

A notable point made in the report was that this year many of the awards went unclaimed for lack of any applicants. In this
light the CAA’s position with regard to whether any new awards should be created has to be reviewed and assessed.

Editor’s report (Jérémie Voix)

Jérémie requested funding for implementing DOI (Digital Object Identifier) indexing of journal content. The cost moving
forward would be USD 275 / year for all new content; the cost for retroactive indexing of all past issues could be up to USD
3,000. Board agreed to allocate $5,000 for the project. Dalila will reflect this in the budget.

The question of whether to execute an outstanding publishing agreement with EBSCO as previously discussed has remained
open due to uncertainty on official postal delivery address, and now to the possibility of the journal potentially going to Springer
as publisher (see other item below).

Jérémie informed the Board that a secure web site will be implemented for the Journal; this will require a certificate costing
USD 100 yearly.

Impact factor evaluation of the journal Canadian Acoustics by Thompson-Reuter yielded a very low rating (ranking at the
bottom of the acoustics category). It may still be better than having no impact rating at all, but Jérémie said he would be also
considering a rebuttal. On this note Jérémie called broadly for contribution of good quality articles to the Journal.

Jérémie introduced the question of whether we should go to Springer for publishing Canadian Acoustics (as Australian
Acoustics did in 2015). The transition would affect the current open access status enjoyed by the journal for issues other than
the current one. Jérémie suggested that the members be polled for an opinion of where the journal should be headed — continue
trying to be a scientific publication or change to more of a newsletter. After a brief discussion the BoD recommended that the
journal advisory board discuss the issue and provide recommendations; they will then be reviewed in a special session.

Adjournment

Motion to adjourn by Frank, seconded by Dalila. Meeting ended at 18:53.
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1.

Canadian Acoustical Association ¢ Association canadienne d’acoustique

CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIQUE

Sutton Place Hotel, Vancouver, British Columbia
Thursday, 22 September 2016
17:00-18:00

Call to Order: 17:00 — about 25 members

Frank Russo (President) welcomed participants and noted that the ongoing 2016 Acoustics Week in Canada conference was a
resounding success, with some 170 confirmed registrants.

2. Approval of previous minutes:

MOTION to approve the previous AGM’s minutes: moved by Stan Dosso, seconded by Jérémie Voix, carried unanimously.

3. President’s Report (Frank Russo)

a.

Board renewal: Kathy Pichora-Fuller would be ending her tenure on the Board of Directors, after serving for four years,
and would be replaced by a new member. Frank noted that the following year there would be several Board members
stepping down including some officers. He called on Association members to consider joining the Board next year,
pointing out that the aim is to achieve good representation of the various sectors composing the membership.

Frank gave the floor to Tim Kelsall, who had been once more confirmed at the Board of Directors meeting as chair of the
Standards Committee. Tim began with a brief historical account of the Standards group as the forebear of the Canadian
Acoustical Association. He pointed out that the Committee deals with only one aggregate standard, being the combination
of all pertinent international standards on noise and vibration, and referred participants to the CAA-ACA web site for
information. He also noted that minutes of every meeting of the Committee are published in Canadian Acoustics and
provide a convenient way for Association members to keep abreast of Canadian acoustical standards.

Frank reminded participants of the importance of volunteers in the running of the Association, even in non-Board roles.
Specifically, he noted that Sean Pecknold would be stepping down after long serving as webmaster and a volunteer was
being sought to replace him, and that the new role of social media coordinator that Frank himself had filled initially would
be shared by two volunteers, Huiwen Goy and Steven Sonnenberg.

Turning to the business of the International Committee on Acoustics, Frank announced that Mike Stinson had been
reconfirmed as Canadian representative on the ICA. He noted that the ICA can make a small budget available to national
member organizations for the convening of special symposia, and reminded that following the 2016 meeting that was held
in Buenos Aires, future meetings would take place in Aachen, Germany (2019) and Gyeongju, Korea (2022). He then gave
the floor to Michael Stinson who said a few words about the proposal made to UNESCO to declare 2019 the International
Year of Sound, patterned after the International Year of Light in 2015 which resulted in a major outreach.

The floor was then given to Peter VanDelden, chair of the organizing committee for the 2017 CAA-ACA conference in
Guelph, Ontario. Peter indicated that preparations were proceeding smoothly and noted that the meeting would coincide
with the annual Oktoberfest celebration in Kitchener / Waterloo which might inspire a social theme for the event. He called
on potential sponsors, exhibitors and session chairs to give the conference due consideration.

Frank announced that the 2018 CAA-ACA conference would be held jointly with the autumn meeting of the ASA in
Victoria, British Columbia. He noted that no financial commitment had been made by the Canadian association (thus no
exposure to losses but no sharing in any potential profits). There would be technical coordination of sessions between the
ASA and the CAA-ACA.

MOTION to accept the President’s report: moved by Tim Kelsall, seconded by Peter VanDelden, carried unanimously.
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4. Treasurer’s Report (Dalila Giusti)

a.

Dalila gave a brief overview of the budget, explaining the distinctions and interrelation between Capital Fund, Operating
Fund and Investments, and noted that the Association is in good financial shape.

Investments last year yielded up to 40% return; this year a more modest 8% is expected.

Dalila remarked that the organizers of this year’s conference had used a different student subsidy paradigm from the
traditional cash contribution toward travel fares, defraying hotel costs and registration fees instead. A sum of $10,000 had
been allocated in the Association’s annual budget for the purpose of financing student travel subsidies; it remains unclear
(until the conference accounting is finalized) how that will apply to the funding model used this year, but that budget
allocation is approved for future conferences as well.

MOTION to accept the Treasurer’s report: moved by Stan Dosso, seconded by David Quirt, carried unanimously.

5. Secretary’s Report (Roberto Racca)

a.

Roberto gave a summary of the current participation levels in the Association, totalling 181 paid members and 26
sustaining subscribers. The overall membership level remains essentially unchanged from the same time in 2015, with a
shift however to a greater proportion of student memberships (thus a net decrease in number of professional members).
Roberto noted that the surge in student memberships likely resulted from the effective promotion by the conference
organizers of travel subsidies for student members. The number of sustaining subscribers held steady.

A few members have suggested that the Association consider instituting different types of membership, for example a
lower-fee level for members who have retired from professional employment, or multi-year renewal options. Roberto
indicated that the Board of Directors had been made aware of these suggestions and would be looking into viable
approaches.

On a related matter, some have commented on the inconsistent an seemingly interchangeable use of the terms “member”
and “subscriber” especially in the wording of the on-line renewal forms. The common sense is that individuals take up
(or renew) membership in the Association and receive a subscription to the journal as a benefit, but the on-line text appears
to focus on the subscription as the key component. Roberto pointed out a related misperception that a sustaining
subscription to the journal would lend membership status to the subscribing institution, whilst in fact membership in the
Association is only open to individuals and must be taken up separately. He indicated that work was underway to revise
any ambiguous wording in the informational materials and forms.

Roberto encouraged members to communicate to him any concerns, suggestions or requests, as they would be given full
consideration and would be brought up with the Board and/or executive of the Association for deliberation and action as
needed.

MOTION to accept the Secretary’s report: moved by Peter VanDelden, seconded by Dalila Giusti, carried unanimously.

6. Editor’s Report (Jérémie Voix)

a.

Jérémie reported that at the Board of Directors meeting the budget had been approved for implementing Document Object
Identifier (DOI) indexing of the journal content, both going forward and retroactively to all past issues. This move will
enhance the external searching and referencing of articles in Canadian Acoustics.

A potential publishing agreement with EBSCO has remained unresolved due to some underlying organizational issues;
more recently the alternative has arisen of the publishing going to Springer. The matter is under consideration by the
journal’s advisory board and later will be reviewed by the Directors and possibly put to the membership.

Several bugs were found in the database script used to generate the members’ directory that appears annually in Canadian
Acoustics, and shall be fixed for the upcoming directory in the December 2016 issue.

Jérémie reminded the members that they should ensure (through the on-line membership management form at jcaa.caa-
aca.ca) that their full address information is included in the database, as missing fields can result in misprinting of shipping
labels and consequent non-delivery of the Journal.

A commercially issued SSL certificate for the CAA-ACA membership and conference registration sites will enhance
their security validation.

The impact index of Canadian Acoustics is under review; the rating from ESCI was disappointingly low in part because
of a number of technical reasons that the Editor is presently assessing.

Jérémie invited Philippe Desjardins to say a few words about UNIWeb, a professional network of institutions and their
academic researchers. This network has both a public side spanning all member institutes and a private side that is internal
to an institute. The CAA-ACA already belongs to UNIWeb and its members can therefore join the network, but the
dynamics of implementing the accounts are still under development.
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f.

*  Kathy Pichora-Fuller raised the issue of how UNIWeb would serve the interests of non-scientist members of the
Association, given the current academic slant of the network. On the other hand, she noted, it could become a
bridge between the academic and the practitioner side of acoustics.

Tim Kelsall asked about the possibility of changing the formatting of Canadian Acoustics articles to single column, which
would be more reader friendly for reading PDF versions on-line. Jérémie responded that double column is still the
standard format for most scientific journals, and the publishing industry places much emphasis on consistency. Vincent
Mortimer suggested that a dual format for on-line delivery and print is now used by some publications.

. Elections of the Board of Directors

Frank Russo gave a preamble outlining the procedure.

* The membership of the Association elects or ratifies Directors. Each director is only elected for a one-year term,

so all Board members have to be re-elected (or replaced) at every AGM.

*  Officers are not elected, but appointed from and by the group of elected directors.
Frank requested approval from the membership that a slate of twelve (12) directors be maintained.
Vote passed with none opposed.
Frank listed the proposed incumbent members of the slate: Alberto Behar (Ryerson University), Bill Gastmeier (HGC
Engineering), Bryan Gick (University of British Columbia), Dalila Giusti (Jade Acoustics), Michael Kiefte (Dalhousie
University), Hugues Nélisse (IRSST), Roberto Racca (JASCO Applied Sciences), Joana Rocha (University of Victoria),
Frank Russo (Ryerson University), Mehrzad Salkhordeh (dB Noise Reduction), and Jérémie Voix (ETS). He announced
that former director Kathy Pichora-Fuller would be stepping down, but Andy Metelka (SVS Canada) was willing to stand
for the role.
Members of the slate who were present at the meeting introduced themselves briefly, and Frank introduced the ones who
were absent. Frank called for any questions from the floor to the members of the slate; none were asked.
Frank asked whether there were any nominations from the floor, in which case an election would be held. Three calls for
nominations were made with no response, so the slate was approved by acclamation.
Kathy Pichora-Fuller was thanked for her many services to the Association.

MOTION to adjourn: moved by Mehrzad Salkhordeh, seconded by Andy Metelka, carried.

Meeting adjourned at 18:05.
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CANADIAN ACOUSTICS ANNOUNCEMENTS - ANNONCES
TELEGRAPHIQUES DE ACOUSTIQUE CANADIENNE

Tri-Agency Open Access Policy on Publications

The good news? Publication and copyright policies of Canadian Acoustics journal are fully com-
pliant with these new rules! That’s another good reason for reseachers to publish in Canadian
Acoustics!

The Canadian Institutes of Health Research (CIHR), the Natural Sciences and Engineering Research Council of
Canada (NSERC) and the Social Sciences and Humanities Research Council of Canada (SSHRC) are federal granting
agencies that promote and support research, research training and innovation within Canada. As publicly funded
organizations, the Agencies have a fundamental interest in promoting the availability of findings that result from
the research they fund, including research publications and data, to the widest possible audience, and at the ear-
liest possible opportunity. Societal advancement is made possible through widespread and barrier-free access to
cutting-edge research and knowledge, enabling researchers, scholars, clinicians, policymakers, private sector and
not-for-profit organizations and the public to use and build on this knowledge. - According to a new policy, all grant
recipients that were funded in whole or in part by NSERC or SSHRC for grants awarded May 1, 2015 and onwar
(Januray 1, 2008 for CIHR) are required to ensure that any peer-reviewed journal publications arising from Agency-
supported research are freely accessible within 12 months of publication.

May 28th 2015

Looking for a job in Acoustics?
There are many job offers listed on the website of the Canadian Acoustical Association!
You can see them online, under http://www.caa-aca.ca/jobs/

August 5th 2015

CAA is now social!
Canadian Acoustical Association is moving to the social media!
Find us on social media: - Twitter: CanAcoustical - Facebook: facebook.com/canadianacousticalassociation

December 14th 2015

Passing of Bill Lang
We are saddened to inform you of the recent passing of Bill Lang

Bill Lang passed away on October 23, 2016. Bill held a special place in the International Noise Control Engineering
(INCE) community. He was a founding member of I-INCE, former President and long-standing director. He was
tireless and ever optimistic in his purse of Noise Control Engineering and shaping national and international policy.
We thank Bill for his initiatives in pursuit of a quieter world.

November 1st 2016
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Prof. Michael Kiefkte appointed as Associate Editor for Speech Sciences

Prof. Michael Kiefkte, has recently accepted the position of Associate Editor for Speech Sciences
for Canadian Acoustics.

Prof. Michael Kiefkte, has recently accepted the position of Associate Editor for Speech Sciences for Canadian Acous-
tics.

November 5th 2016

Philip Tsui appointed as webmaster for Canadian Acoustical Association

Philip Tsui, has recently accepted to act as our new webmaster, and will be in charge of our core
website, the journal website and the conference website. -

The Canadian Acoustical Association would like to tank again Dr. Sean Pecknold for all his service over the years.

November 5th 2016

Acoustics exhibition at the Musée de la Nature et des Sciences in Sherbrooke (QC)
The Musée de la Nature et des Sciences in Sherbrooke will feature an exhibition on Acoustics.

A group from the Université de Sherbrooke led by Dr. Olivier Robin approached the CAA with a request for support
of a new exhibition they are planning entitled ‘Musée de la Nature et des Sciences’. This exhibit is intended to dis-
seminate knowledge about acoustics to the general public, including information about sources of sound, sound
propagation and sound reception. This initiative aligns well with our interest as an Association in education and
outreach, as well as with activities being planned by the International Commission of Acoustics (of which the CAA
is a member) for the proposed UNESCO “Year of sound” in 2019 (http://www.sound2019.org). The board agreed
to commit up to $2000 of financial support along with promotional assistance. We expect that the group will be able
to present elements of the exhibition in the journal and at an upcoming Acoustics Week in Canada.

November 5th 2016

Politique des trois organismes sur le libre accés aux publications

La bonne nouvelle ? Les termes de publication et de droit d’acces de la revue Acoustique canadi-
enne sont parfaitement compatibles avec ces nouvelles mesures! Encore une autre bonne raison
pour les chercheurs de publier dans Acoustique canadienne !

Les Instituts de recherche en santé du Canada (IRSC), le Conseil de recherches en sciences naturelles et en génie du
Canada (CRSNG) et le Conseil de recherches en sciences humaines du Canada (CRSH), sont des organismes sub-
ventionnaires fédéraux qui favorisent et appuient la recherche, la formation en recherche et I'innovation au Canada.
Comme les organismes sont financés par 1'Etat, ils souhaitent, a la base, favoriser la diffusion le plus rapidement pos-
sible des résultats de la recherche qu’ils financent, notamment les publications et les données de recherche, aupres
du plus grand nombre possible de personnes. On favorise les progrés sociaux en permettant aux chercheurs, aux
universitaires, aux cliniciens, aux décideurs, aux organisations du secteur privé, aux organisations sans but lucratif
et au grand public d’accéder librement et facilement aux connaissances et aux résultats de la recherche de pointe afin
de les utiliser et de les mettre a profit. - Selon une nous politique, tous les chercheurs qui détiennent une subvention
du CRSNG et CRSH qui leur a été accordée avant le ler mai 2015 (avant le ler janvier 2008 pour les IRSC) doivent
s’assurer que les articles découlant de la recherche financée par les organismes qu’ils publient dans une revue avec
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comité de lecture sont accessibles gratuitement dans les 12 mois qui suivent leur publication.

May 28th 2015
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De nombreuses offre d’emploi sont affichées sur le site de 1’Association canadienne d’acoustique
!

Vous pouvez les consulter en ligne a I’adresse http:/ /www.caa-aca.ca/jobs/

August 5th 2015
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Dharan 31261 - SA
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+966 13 8602762

Jennifer Abel

University of British Columbia

2613 West Mall, Vancouver, BC V6T 174, - CA
jennifer.abel@alumni.ubc.ca

Forall Subscription Agency

?
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Dr. Steve James Aiken

Dalhousie University

1256 Barrington St, PO Box 15000, Halifax, NS,
CANADA, B3] 4R2, - CA

steve.aiken@dal.ca

902-494-1057

Brian Allen

?

130B Pippin Road, , Vaughan, ON, L4K 4X9
CA,-CA

BAllen@ehpricesales.com

Mr. David John Aquilina

Kinetics Noise Control, Inc.
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daveaquilina@gmail.com

416-779-1526

G. Robert Arrabito

?

1133 Sheppard Ave. West, M3K 2C9 , - CA
robert.arrabito@drdc-rddc.gc.ca

Jessica Arsenault

Rotman Research Institute, University of
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Ryerson University
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Ryerson University
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3M Personal Safety Division
7911 Zionsville Rd 46268 - US
elliott.berger@mmm.com

Lucie Beriault

?

Centre de documentation, 1255, rue
Beauregard, Longueuil, J4K 2M3 - CA
lucie beriault.agence16@ssss.gouv.qc.ca
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Ryan Bessey
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