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President's Message
Message du Président

Rejuvenation in sight!

the many difficulties with our various computer servers

(journal, conference, website, etc.). The situation is now
back under control and our journal is professionally hosted
by Public Knowledge Project (PKP), the very creators of the
Open Journal System platform we use. I am very grateful to
all CAA members for their patience, especially when we lost
our Google Scholar! indexing, and in particular to Cécile Le
Cocq, our system administrator and journal manager, for her
help in fixing the many SQL scripts and routines.

I n my previous post at this time last year, I told you about

For the first time since the COVID-19 pandemic, our annual
Acoustics Week in Canada 2022 conference was held entirely
in person in the memorable city of Saint John's (NL). On page
32, you will find a summary of the conference written by the
AWC2022 organizing team, led by Professors Len Zedel and
Benjamin Zendel of Memorial University. I would like to take
this opportunity to warmly thank them and their colleagues
for their excellent work and for a conference that I believe
was particularly appreciated by all participants.

You will find on page 47 the minutes of our general
membership meeting and on page 42 the minutes of the last
Board of Directors meeting, as prepared by our Executive
Secretary, Roberto Racca. In these minutes, you will find,
among other things, the progress of the initiatives to which
your Board of Directors is committed, and I am pleased to
announce that the project to update our procedures to reflect
the evolution of key roles over time (editor, media officer,
etc.) will very soon be made available to all members via a
wiki (https://wiki.caa-aca.ca/).

The fact that all the details of our association will be
documented in this way and will soon be accessible should
greatly facilitate the participation of new members in the
administrative functions of the Canadian Acoustical
Association. My hope is that this will allow more new - and
young - members to get involved while quickly
understanding their possible roles and responsibilities. |
would even like to push with the Board of Directors a little
further and see if we could make it possible for the terms of
the elected directing members to be limited in time again, as
it was before the revision of our statutes in 2014 under the
presidency of Professor Frank Russo. This would, I think,
allow for a quicker turnover of people, encouraging the
involvement of more younger members, while limiting their
time commitment and clarifying expectations. In short, this is
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Rajeunissement en vue !

ors de mon précédent message a pareille date I'année

derniére, je vous parlais des nombreuses difficultés

rencontrées avec nos différents serveurs informatiques
(journal, conférence, site web, etc.). La situation est
maintenant a nouveau sous controle et notre journal est
hébergé professionnellement par Public Knowledge Project
(PKP), les créateurs méme de la plateforme Open Journal
System que nous utilisons. Je suis trés reconnaissant a tous
les membres de la CAA pour leur patience, notamment
lorsque nous avions perdu notre indexation sur Google
Scholar!, et en particulier a Cécile Le Cocq, notre
administratrice systéme et responsable du journal, pour son
aide dans la correction des nombreux scripts et routines SQL.

Pour la premicre fois depuis la pandémie de COVID-19,
notre conférence annuelle 2022 de la Semaine canadienne
d'acoustique s'est tenue enticrement en présence dans la
mémorable ville de Saint-Jean de Terre-Neuve. Vous
trouverez a la page 32, un résumé de la conférence écrit par
I'équipe organisatrice de AWC2022, dirigée par les
professeurs Len Zedel et Benjamin Zendel de I'université
Memorial. J'aimerais profiter de cette occasion pour les
remercier chaleureusement, ainsi que leurs collégues, pour
leur excellent travail et pour une conférence qui me semble
avoir été particulicrement appréciée de tous les participants.

Vous trouverez a la page 47 le procés-verbal de notre
assemblée générale des membres et a la page 42 le procés-
verbal du dernier conseil d'administration, tel que préparé par
notre secrétaire exécutif, Roberto Racca. Dans ces procés-
verbaux, vous trouverez, entre autres, I’avancement des
initiatives auxquelles votre conseil d'administration s’est
engagées et je suis heureux de vous annoncer que le projet de
mise a jour de nos procédures, afin de refléter I’évolution des
roles clés au fil du temps (rédacteur en chef, responsable des
médias, etc.) va trés bientot étre mis a la disposition de tous
les membres via un wiki (https://wiki.caa-aca.ca/).

Drailleurs le fait que tous les détails de notre association se
retrouvent ainsi documentés et bientdt accessibles devrait
grandement faciliter la participation de nouveaux membres
aux fonctions administratives de 1’Association canadienne
d’acoustique. Mon souhait est que cela permette ainsi a plus
de nouveaux -et jeunes- membres de s’impliquer tout en
comprenant rapidement leurs possibles roles et les
responsabilités qui s’y attachent. Je souhaiterais méme
pousser avec le Comité de direction la réflexion un peu plus
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obviously an initiative that you will hear about again, and that
will be discussed at our next Annual General Membership
Meeting in October 2023 at AWC2023 in Montreal...

Peer review is the driving force of journal development, and
reviewers are gatekeepers who ensure that our Canadian
Acoustics journal maintains its standards for the high quality
of its published papers. Thanks to the cooperation of our
reviewers, in 2022, the average time to first decision was 13
days and the average time to acceptance was 62 days. In my
name and in the name of the journal editorial board, we would
like to express our sincere gratitude to all reviewers, listed on
page 31 for their precious time and dedication, regardless of
whether the papers were finally published.

Before you start reading this issue, please make sure your
contact information, which is listed in the 249 Member
Directory, starting on page 52, is up to date. Again this year,
we have marked the missing fields with a "N/A" so that the
missing information is clearly visible. Not having the
divinatory abilities of Santa Claus, when we don't have your
mailing address, we can't send you your newspaper!

With this usual call to action, I wish you a happy holiday
season and a well-deserved rest.

Jérémie Voix
Président
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loin et voir si nous pourrions faire en sorte que les mandats
des membres directeurs ¢lus puissent étre a nouveau limités
dans le temps, comme ce 1’était avant la révision de nos
statuts en 2014 sous la présidence du professeur Frank Russo.
Cela permettait, je pense, un plus rapide roulement des
personnes, favorisant I’implication de plus de jeunes
membres, tout en limitant leur engagement dans le temps et
en clarifiant les attentes. Bref, il s’agit évidemment d’une
initiative dont vous entendrez a nouveau parler, et qui sera
débattue lors de notre prochaine Assemblée générale des
membres en octobre 2023 lors de I’AWC2023 a Montréal...

La révision par les pairs est la force motrice du
développement d'une revue, et les réviseurs sont des gardiens
qui veillent a ce que notre revue Acoustique canadienne
maintienne ses standards de qualité élevés pour les articles
publiés. Grace a la coopération de nos évaluateurs, en 2022,
le délai moyen de premicre décision était de 13 jours et le
délai moyen d'acceptation était de 62 jours. En mon nom et
au nom du comité de rédaction de la revue, je tiens a exprimer
ma sincére gratitude a tous les évaluateurs, énumérés a la
page 31, pour leur temps précieux et leur dévouement, que
les articles aient été ou non publiés.

Avant de commencer a lire ce numéro, veuillez-vous assurer
que vos coordonnées, qui figurent dans le répertoire des 249
membres, a partir de la page 52, sont a jour. Cette année
encore, nous avons marqué les champs manquants par un
"N/A" afin que les informations manquantes soient
clairement visibles. N'ayant pas les capacités divinatoires du
Pére Noél, quand nous n'avons pas votre adresse postale, nous
ne pouvons pas vous envoyer votre journal !

Sur cet appel a 'action habituel, je vous souhaite un joyeux
temps des fétes et un bon repos mérité.

Jérémie Voix
Président
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METHODE HYBRIDE POUR LA CONCEPTION ET L'OPTIMISATION D'UN ECHAPPEMENT
SILENCIEUX DE VOITURES DE COURSE FORMULA
Barhm Mohamad *!, Andrei Zelentsov

! Petroleum Technology Department, Koya Technical Institute, Erbil polytechnic University, Erbil, Iraq
2 Piston Engine Department, Bauman Moscow State Technical University, Moscow, -Russia

Résumé

Dans ce travail, une analyse CFD a plusieurs niveaux a été appliquée pour la conception d’un Systéme d’échappement silen-
cieux de voiture de course Formula présentant de meilleures caractéristiques de niveau de pression acoustique (SPL) et de
réponse dynamique des fluides. Les approches développées et appliquées pour le processus d'optimisation vont de la simulation
1D a la simulation CFD entiérement 3D, en explorant des approches hybrides basées sur l'intégration d'un modeéle 1D avec des
outils 3D. Les silencieux modernes ont généralement un systéme complexe de chambres et de voies d’écoulement. Il existe
toute une gamme de mécanismes d’amortissement et d’absorption du son qui atténuent le son transmis par le silencieux et les
tuyaux. Deux méthodes de calcul ont été sélectionnées pour cette étude. Le silencieux a une structure interne complexe conte-
nant un tuyau perforé et un matériau fibreux. Le fichier CAO du silencieux a été créé pour développer le modéle FEA dans
(AVL BOOST v2017) et un autre logiciel de conception avancée commercial (SolidWorks 2017). Le modéle FEA a été congu
pour surveiller les propriétés d'écoulement, la pression et la vitesse. Une fois le modéle vérifi¢, des études de sensibilité des
parameétres de conception ont été effectuées pour optimiser le niveau de pression acoustique du silencieux. Les résultats de
l'analyse par logiciels sont inclus dans l'article. Des recommandations sont formulées pour obtenir des courbes de niveau de
pression acoustique (SPL) plus lisses pour diverses méthodes de mesure.

Mots clefs : Systeéme d'échappement, silencieux, niveau de pression acoustique, analyse par éléments finis, simulation 1D et
3D

Abstract

In this work, a multilevel CFD analysis was applied for the design of a Formula race car muffler system with improved sound
pressure level (SPL) and fluid dynamic response characteristics. The approaches developed and applied for the optimization
process range from 1D simulation to full 3D CFD simulation, exploring hybrid approaches based on the integration of a 1D
model with 3D tools. Modern silencers typically have a complex system of chambers and flow paths. There are a variety of
sound damping and absorption mechanisms that attenuate the sound transmitted through the muffler and pipes. Two calculation
methods were selected for this study. The silencer has a complex internal structure containing a perforated pipe and a fibrous
material. The CAD file of the silencer was created to develop the FEA model in (AVL BOOST v2017) and another commercial
advanced design software (SolidWorks 2017). The FEA model was designed to monitor flow properties, pressure, and velocity.
Once the model was verified, sensitivity studies of the design parameters were performed to optimize the sound pressure level
of the silencer. The results of the software analysis are included in the paper. Recommendations are made for smoother sound
pressure level (SPL) curves for various measurement methods.

Keywords: Exhaust system, muffler, sound pressure level, finite element analysis, 1D and 3D simulation

1 Introduction d’échange périodique de gaz dans les cylindres. La perte
d'insertion et la perte de transmission du silencieux permet-

FOIL PO tent d'évaluer ses performances. De nombreuses publications
performances globales en BVC (Bruit, Vibration et choc) ot disponibles sur la conception acoustique et les méthodes

d'une voiture de course Formula. En régle générale, le con- 4o mesure des silencieux d'échappement. L'atténuation du
trole du niveau et de la qualité du bruit des picces de moteur  pryit dynamique des gaz repose sur l'utilisation de silencieux
des voitures de course est un aspect essentiel du processus de hybrides, réactifs et dissipatifs, congus et optimisés pour
conception d’un nouveau systéme de transmission du moteur, amortir ou accentuer certaines composantes spectrales du
afin de respecter les limites réglementaires et de fournir un bruit du moteur. Par conséquent, la conception de systémes
son extérieur caractéristique [1]. En particulier, le bruit dyna- d’amortissement complexes est une opération longue qui doit
mique des gaz est émis par les systémes de conduits d’admis-  ayre réalisée au moyen de simulations numériques. L objectif
sion et d’échappement du moteur en raison des écoulements  qe cet article est de réaliser une analyse de sensibilité du si-
trés instables dans les canalisations, générés par le processus lencieux de voiture de course Formula Student sur trois para-

La conception d'un silencieux joue un role important dans les

* pywand@gmail.com
T zelentsov.aa@gmail.com
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metres de conception clés, a savoir I’emplacement de la cloi-
son (tuyau perforé), la variation du volume de la chambre et
I’insertion d’un matériau absorbant dans un silencieux réac-
tif. Mohamad, 2019 [2] a présenté dans son article technique
un processus efficace d'optimisation de la perte de transmis-
sion du silencieux réactif Audi A6 C6 2.0 TDi en utilisant
I’analogie acoustique de Ffowcs Williams et Hawkings (FW-
H). Ce dernier, a mis en ceuvre la répartition de la vitesse, de
la pression et du niveau de puissance le long des conduites du
silencieux.

L'article révéle que le solveur acoustique non linéaire
peut étre utilisé pour modéliser la génération et la transmis-
sion du bruit a partir d'un écoulement turbulent initial statis-
tiquement stable, ainsi que l'analogie acoustique FW-H. Mo-
hamad et al., 2019 [3] ont utilisé une analyse CFD pour la
conception d'un collecteur d'admission avec des caractéris-
tiques améliorées de réduction du bruit et de réponse dyna-
mique des fluides. Les approches développées et appliquées
pour le processus d’optimisation vont de la simulation CFD
1D a la simulation entiérement 3D en utilisant la technique
de couplage. Mohamad et Amroune, 2019 [4] ont exploré des
approches hybrides basées sur l'intégration d'un modéle 1D
et d'outils 3D pour décrire les effets de I'écoulement sur le
niveau acoustique de la chambre d'échappement du moteur.
Elles montrent la perte de transmission du silencieux a une
fréquence différente de celle du solveur. Mohamad et al.,
2019 [5] Dans leur étude de caractérisation acoustique basée
sur la technique de la matrice de transfert (TMM), le résultat
de leur étude d'un silencieux existant a été comparé aux don-
nées expérimentales d'essais au niveau du véhicule. La perte
de transmission a été optimisée pour la nouvelle conception
du silencieux; d'autres littératures ont joué un rdle important
dans la validation de leurs résultats. Mohamad 2019 [6] a étu-
dié plusieurs nouvelles techniques dans le cadre de cette re-
vue de la littérature. Les derniers développements en maticre
de performances acoustiques ont été réalisés. La théorie de
base derriére les deux approches est expliquée ainsi qu'une
technique de caractérisation de source qui peut étre utilisée
pour relier les deux méthodes. Certains outils logiciels acous-
tiques ont été appliqués a divers systémes d’échappement.

2 Méthodologie
Modéle CAO

La géométrie a été mise en ceuvre sur la base du prototype
actuel de silencieux réactif FS a l'aide du logiciel de concep-
tion avancée SolidWorks 2017, comprenant une entrée, une
sortie, un tuyau perforé et une chambre. Le tuyau perfore était
placé au milieu de la chambre de forme cylindrique du silen-
cieux. La section transversale et les dimensions du silencieux
sont expliquées a la figure 1.

3 Contexte analytique
3.1 Configuration du logiciel

Plusieurs procédures ont été réalisées pour effectuer la modé-
lisation a l'aide d'outils de calcul dynamique des fluides et
créer le design optimal pour une étude de cas utilisant 1’opti-

6 - Vol. 50 No. 4 (2022)
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Figure 1 : La section et les dimensions du FS silencieux
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Figure 2 : Organigramme de la conception et un processus d'opti-
misation

isation AVL BOOST v2017 (logiciel commercial). Le silen-
cieux étant en alliage de titane, les propriétés du gaz ont été
sélectionnées directement dans les deux bases de données lo-
gicielles. Les conditions aux limites considérées pour l'ana-
lyse acoustique du débit sont représentatives du systéme
d'échappement a plusieurs vitesses de moteur. Les détails
sont montrés dans le schéma ci-dessous (Fig. 2).

Le modéle 1D créé dans AVL Boost implique une ap-
proche unidimensionnelle de la description des processus
dans les systeémes d'admission et d'échappement du moteur a
piston. L’énoncé unidimensionnel du probléme permet d’es-
timer 1’influence des dimensions des conduites et des canaux
(diametres, longueurs, rayons de congé) sur le débit de gaz.

Canadian Acoustics / Acoustique canadienne



L'ensemble du cylindre (section) est considéré comme un
seul volume dans lequel se produisent les processus d'admis-
sion, de compression, de combustion, de détente et de sortie.
Ce volume, contrairement a l'approche tridimensionnelle,
n'est pas divisé¢ en sous-domaines (volumes de contréle ou
finis). Le systeme d'équations (énergie, continuité, état des
gaz) n'est écrit que pour un volume qui change avec le temps
(dans l'approche tridimensionnelle - le systeme d'équations
est résolu pour chaque volume de contrdle) (Tableaux 1 et 2).

Les conditions aux limites (BC) d'entrée - étaient les va-
leurs de débit massique et de température des points de me-
sure MP 19, 9, 21, 10 (Fig. 3). BC de sortie - pression en MP
10. En outre, la température de paroi d'une chambre externe
d’un échappement silencieux a été définie: Tw =573 K et le
coefficient de transfert de chaleur (hc) = 50 W/m%K.

Les conditions initiales sont la température et la pression
a l'intérieur du volume (les données ont été extraites des ré-
sultats du calcul dans Boost).

La chute de pression était définie comme la différence
entre la pression dans le collecteur d'échappement a la sortie
du cylindre et la section transversale a la sortie du silencieux
(volume de calcul).

MP17 R8

Figure 3: Schéma du moteur de la voiture de course Honda CBR
600RR (PC 37) avec tuyau perforé dans le (PPiP) faisant partie du
silencieux.

Tableau 1 : Paramétres du tuyau perforé

Porosité 0.047 mm
Coefficient de décharge de

e 0.6 mm
porosité intérieure
Coefficient de décharge de

g 0.6 mm
porosité extérieure
Diameétre du trou de

. 3 mm

perforation
Perforation-Epaisseur de 0.5 mm

parois
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Tableau 2 : Propriétés des cellules modéles

Propriétés Cellules
Dimensions de base du (;\I;?: 1862
maillage Ny = 20
Cellules liquides 565554
Cellules solides 259408
Cellules coupées 0
Nombre total de cellules 824962

Ce document a adopté une analyse par éléments finis a
l'aide de la simulation de flux 3D SolidWorks 2017 pour cal-
culer les performances du produit et les capacités du modele
géométrique du silencieux. La valeur de la ruguosité est de
0,5 um.

Figure 4: Raffinement du maillage de tube perforé.
3.2 Analyse mathématique

Le mode¢le mathématique repose sur les équations fondamen-
tales du transport tridimensionnel instationnaires: les équa-
tions de quantité de mouvement (Navier-Stokes), d'énergie
(Fourier-Kirchhoff) et de conservation de la masse (conti-
nuité), qui prennent la forme de Reynolds aprés le calcul de
la moyenne. Procédure par la méthode Favre :

dw, _ 9P @ ow, ow; 2 _ oW,
p =G —5—+— to 305
dt ox;  0x; ox;  0x; 3 Y 0xy

— W,

ai . op o _ . afor .y
p—— = G;W, +E+6—M(rﬁwj) +a_x,(’10_x,_ cppT 1>,
ot 3 (W) =0

ou W;, W;, W, sont les projections du vecteur vitesse, m/s; P
est la pression, N/m?; G_i est la projection du vecteur de den-
sité des forces volumiques (N/m?) sur la Ox; axe d'un systéme
de coordonnées cartésien rectangulaire; H est 1'énergie spéci-
fique totale, J/kg; T est la température, K; p est la viscosité
dynamique, kg/(m's), 7; est la contrainte de Reynolds
moyenne pour les composants, ¢, est la capacité thermique a
pression constante, J/(kg-K), 4 est la conductivité thermique,
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W/(m'K); &; est le symbole de Kronecker; t est la valeur de
temps, s; et d/dt est le dérivé substantiel. Les équations uti-
lisent la représentation de n'importe quel paramétre @ (il peut
s'agir de la vitesse W, de la pression P, de I'enthalpie H, etc.)
comme la somme de sa moyenne @ et pulsation ®’ valeurs.

Le systéme d'équations de transport sous la forme de
Reynolds (Eq. 1) est fermé par le modéle de turbulence k-C-f
Ce modele a été spécialement développé et vérifié pour les
processus de flux, de combustion et de transfert de chaleur
dans les moteurs a pistons [7, 8]. Le mod¢le k-C-fa trois équa-
tions : pour k I'énergie cinétique de la turbulence, pour ¢ le
taux de dissipation de cette énergie connue du modéle de tur-
bulence k-¢ et les équations pour I'échelle de vitesse norma-
lisée = W?2/k [9].

Des fonctions de paroi hybride ont été utilisées pour dé-
terminer les paramétres de flux de gaz et de transfert de cha-
leur dans la couche limite [10].

Merkeret al., 2019 [11], Basshuysen et Schifer, 2007
[12] et Kavtaradze et al., 2009 [13] ont souligné que ce mo-
dele mathématique est typique des calculs CFD des processus
dans les moteurs a pistons.

Vertical, z
ORIFICE

\ 0 ( ok s
7 N At
A >
» Height (optional) RN
Latersl y sl

s S LSS / /

Ground (optional)

Figure 5 : Position de la limite du systéme par rapport au micro-
phone

Les effets du bruit d’écoulement généré par la turbulence
ont été déclarés par [14] :

L, =1y + 10log(P,,,,0.0075) — 17.5log T @)
+ 20log D + 45logu — 26.9;

ou L,, est le niveau de puissance de bruit généré par le flux
global rayonné (dB); nw est le facteur d'efficacité (dB); Py
est la pression atmosphérique (Pa); D est le diamétre du tuyau
(m) et u la vitesse d'écoulement du gaz (m/ s).

La formule prédit le niveau de puissance du bruit une fois
que la valeur du facteur d’efficacité est connue a partir de
mesures expérimentales effectuées pour le silencieux spéci-
fique. Cela inclut les effets de toutes les parties du systéme,
y compris les changements de zone d'écoulement et les per-
forations. Le bruit d'écoulement prévu s'étend a toute la
gamme de fréquences et non a des fréquences spécifiques.

Pour I'échappement silencieux des moteurs, différentes
structures et parameétres du silencieux ont évidemment eu dif-
férentes influences sur la réduction du bruit. En raison du pro-
cessus de travail complexe du silencieux, la manicre de cal-
culer et de concevoir théoriquement la structure interne du
silencieux a toujours été un sujet de discussion.

Afin de déterminer I’effet du matériau absorbant (MA)
et de la porosité du tuyau sur le niveau de pression acous-
tique, nous allons appliquer la formule suivante :
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Porosité du matériau= 1 - (Densité d’emballage) /
(Densité matérielle)

(€)

Les ressources de propriétés matérielles incluant la va-
leur de densité peuvent étre trouvées dans la base de données
du logiciel.

4 Résultats

4.1 Trajectoire d'écoulement

La figure 6 présente le contour de la répartition du champ
d’écoulement du systéme de silencieux. Comme on peut le
constater, la plus grande vitesse d’écoulement (52,799 m / s)
se situe dans la conduite de raccordement de PPiP a la sortie
du silencieux et la plus grande pression du silencieux corpo-
rel (102325,35 Pa) se trouve a l'entrée, comme le montre la
figure 7.

Figure 6 : La distribution de vélocité commence a droite (entrée)
et sort a gauche (sortie) dans le silencieux PPiP.

La majeure partie du fluide a l'intérieur du silencieux
PPiP est entrée directement dans le volume du silencieux a
partir du tuyau perforé. De plus, les tubes perforés situés dans
le silencieux avaient des trous dont le diamétre était tres petit
(3 mm) permettant d’augmenter la résistance de 1’écoule-
ment. A cause de la résistance élevée dans les trous, 1’écou-
lement du fluide a été considérablement réduit (voir figure 7)

Figure 7 : Contour de pression (trajectoires de flux) dans le tube
perforé et la partie volume du silencieux (entrée a gauche et sortie
a droite).

Sur la base de calculs tridimensionnels, les valeurs de la
perte de charge dans le silencieux simulé ont été obtenues en
tenant compte de la présence d’un tuyau perforé interne. En
outre, des modeles tridimensionnels ont permis de clarifier la
valeur de la porosité du matériau. De plus, ces valeurs ont été
utilisées pour étalonner le modele 1D de systéme d'échappe-
ment dans AVL Boost.
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4.2 Puissance de sortie

L'influence du diamétre (Dm_int), du diamétre du trou du
tuyau intérieur perforé (Dm_hole), du diametre de la coque
du silencieux (Dm_ext) et de la longueur de la variation du
silencieux sur les performances du moteur Honda, ont été
contrdlées et optimisées sur la base du solveur AVL BOOST.

120
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0
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Power [hp]

5000 7000 9000 11000

Speed [rpm]

Volume [hp] =———PPiP [hp]

Figure 8 : Comparaison de la puissance du moteur de voiture de
course Honda CBR 600RR (PC 37) avec volume et PPiP (Fi-
gure 3)

L'utilisation de types de silencieux d'échappement diffé-
rents par rapport au moteur FS actuel n'a aucun effet sur la
puissance, car aucun convertisseur de catalyseur ou refroidis-
seur intermédiaire ne permet de créer une contre-pression éle-
vée (comme illustré a la Fig. 8).

4.3 Niveau de bruit

Comme on peut le voir a la figure 9, le silencieux modifié
permet de réduire les niveaux de bruit, mais pour n> 3 000 tr
/ min, le niveau de bruit est toujours plus élevé que dans le
cas d'une construction de silencieux a volume unique.

Cet article visait a optimiser le SPL moyen du silencieux
au lieu de le prendre a toutes les fréquences. Il en résulte une
augmentation de SPL avec une augmentation de la vitesse du
moteur qui peut agir dans le domaine de fréquence.

4.4 Effet du parametre de conception du silencieux
sur le niveau de bruit

L’effet des parameétres géométriques du silencieux sur les
performances de réduction du bruit est étudié et rapporté. La
figure 10 montre une comparaison des niveaux de bruit émis
par le moteur a une distance d’un metre de la coupure du si-
lencieux lorsqu’il utilise un silencieux de base et modifié. La
simulation du bruit d’écoulement se propage pour le silen-
cieux de base et la discussion de leurs facteurs d’influence,
I’efficacité de cette théorie de la combinaison dans le do-
maine du flux insuffisant dans la gaine d’échappement refléte
les conditions pratiques Le silencieux était relié au moteur de
I’automobile.

Une dépendance significative des parameétres de fonc-
tionnement du moteur, y compris le niveau de bruit, de la lon-
gueur de la conduite de sortie est déterminé par la propaga-
tion des ondes arriére a partir de I'extrémité ouverte de la con-
duite. En conséquence, le niveau de bruit le plus faible tout
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Figure 9 : Comparaison du niveau de pression acoustique du silen-
cieux moteur pour voiture de course Honda CBR 600RR (PC 37)
avec volume et PEeP (Figure 3)
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Figure 10 : Performances acoustiques du moteur Honda en cas
d’embase (Dm_hole =3 mm, Dm_int =47 mm, Dm_ext=116
mm, Lm =426 mm) et modifiée (Dm_hole =3 mm, Dm_int = 47
mm, Dm_ext =126 mm, Lm = 436 mm) géométrie du silencieux
avec tuyau perforé dans le tuyau.

en maintenant la puissance du moteur a été atteint lorsque
Dm_out= 126 mm et Lm =436 mm (Figure 11).

La figure 12 montre que l'utilisation d'un matériau inso-
norisant a permis de réduire le niveau de pression acoustique
de 15 a 20% dans toute la plage de régime du moteur. En
méme temps, la résistance au débit de sortie augmente, ce qui
réduit les performances effectives du moteur. En outre, pen-
dant le fonctionnement du moteur, le matériau insonorisant
peut étre obstrué par des particules de suie présentes dans les
gaz d'échappement, ce qui entraine une augmentation de la
résistance en sortie et une détérioration des conditions de
fonctionnement du moteur. La combustion processus a été si-
mulée dans les cylindres du moteur. Dans le modéle appliqué,
il est également possible de simuler la formation de suie, mais
pour un moteur SI avec mélange externe, les émissions de
suie peuvent étre négligées. Les processus de postcombustion
ne sont pas simulés dans le systéme d'échappement et la mo-
dification de la température des gaz d'échappement résulte
d'un échange de chaleur avec l'environnement. Un silencieux
principal avait non seulement une masse plus 1égére, mais de-
vait également garantir un SPL minimal & la sortie, probléme
d’optimisation a objectifs multiples. Tous les processus d’op-
timisation ont été effectués par le logiciel commercial.
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Figure 11 : Résultats de la variation de la longueur de la conduite
(Lm) et du diamétre (Dm_ext) de la conduite externe non perforée
(diamétre de la conduite interne perforée Dm_int =47 mm, n =
2000 tr / min)
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Figure 12 : Niveau de pression acoustique du moteur FS avec dif-
férents types de matériaux de silencieux

L'utilisation d'un matériau insonorisant permet de ré-
duire considérablement le niveau de bruit du moteur a une
taille comparable du silencieux.

Les paramétres du matériau absorbant (AM): porosité =
0.9 et résistivité a 'écoulement = 10000 N-s/m*. La porosité
du matériau représente la fraction de I’air dans le matériau (0
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a 1). Dans notre cas, une porosité du matériau de 0,9 définit
10% du volume rempli de matériau et 90% d'espace pour les
gaz.

5 Conclusion

Le probléme acoustique est résolu en utilisant un matériau
absorbant, ce qui est une étape possible dans la réduction sup-
plémentaire du niveau de bruit. Les résultats de 1'utilisation
de AM dans le tuyau intérieur en premier, puis dans le tuyau
extérieur et dans le silencieux en méme temps sont présentés
a la figure 12. L échappement silencieux pourrait répondre
aux exigences en matiére de bruits d'échappement. La région
plus large du tuyau perforé (PPiP) était principalement par
régénération du flux d'air. Le silencieux a principalement ré-
duit le bruit grace a la transformation du flux d’air en énergie
thermique dans un espace clos. L'utilisation de la simulation
1D et 3D des processus dans le systéme d'échappement peut
réduire considérablement le temps et le colit de sélection de
la taille optimale du silencieux et des tuyaux d'échappement.
Dans notre cas, les résultats ont montré de grandes chances
pour I’équipe Formula Racing Miskolc de sélectionner les di-
mensions, la géométrie et le matériau absorbant corrects du
silencieux pour voiture de course formule.
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Abstract

Hearing loss is characterized by increasing difficulty in hearing, interpreting and understanding the sounds. Although many
acousticians are familiar with hearing trauma caused by loud sounds, a significant part of the acoustics community has limited
knowledge on how hearing loss is identified, its consequences in everyday life, or the latest innovations in terms of manage-
ment. This article summarizes the types and degrees of hearing loss, and its impact on quality of life. The main methods of
evaluation (audiometry, tympanometry, acoustic reflex threshold, auditory evoked potentials) and treatments (hearing aids, co-
chlear implants, auditory brainstem implants) are also discussed to raise awareness of the day-to-day clinical audiology reality
to the Canadian acoustic community.

Keywords:
implants

audiology, hearing loss, evaluation, hearing aids, bone conduction implants, cochlear implants, auditory brainstem

Résumé

La perte d’audition se caractérise par des difficultés croissantes a entendre, interpréter et comprendre les sons. Bien que de nom-
breux acousticiens soient conscients des traumatismes auditifs causés par les sons forts, une partie importante de la communauté
acoustique a des connaissances limitées sur I’identification de la perte auditive, ses conséquences dans la vie quotidienne ou
les dernieres innovations en termes de prise en charge. Cet article résume les types et degrés de perte auditive, ainsi que leurs
impacts sur la qualité de vie. Les principales méthodes d’évaluation (audiométrie, tympanométrie, réflexe stapédien, potentiels
évoqués auditifs) et de traitement (prothese auditive, implant cochléaire, implant du tronc cérébral) sont également abordées
afin de sensibiliser la communauté de 1’ Acoustique Canadienne aux réalités de I’audiologie clinique quotidiennes.

Mots clefs: audiologie, surdité, évaluation, prothéses auditives, implants auditif en conduction osseuse, implants cochléaires,
implants auditifs du tronc cérébral

1 Introduction thods employed to evaluate the degree and type of hearing
problems are described in Section 3. Sections 4 address the
possible treatments and interventions. Conclusions are repor-

ted in Section 5.

Hearing loss is an invisible disability that affects 1.5 billion
people worldwide [1]. According to the WHO, this number
could rise to 2.5 billion people by 2030. In addition to de-
priving a person’s main sense used for communication, hea-
ring loss is associated with depression [2], and social with-
drawal [3]. More drastically, hearing loss is predictive of de-
mentia [4]. For children, hearing loss is a major barrier to
normal speech and language development [5]. This can lead
to learning problems that ultimately hinders academic achie-
vements. Annually, the cost of the global burden imposed by
hearing loss is estimated to be US$ 960 billion [1].

This paper aims to report the most methods employed
to identify hearing loss as well as the existing treatments
and interventions. Section 2 reports what is hearing loss. The
types, degrees and impact of hearing loss are presented in

2 What is Hearing Loss ?

Hearing involves the transduction of mechanical energy co-
ming from sound waves to electrical signals that are interpre-
ted by the brain. The peripheral auditory system can roughly
be divided into three parts : the external, middle, and inner
ear. Hearing loss arises when one or more of these compo-
nents are disrupted resulting in lowered sensitivity to sounds
when compared to normal hearing, or reduced speech intelli-
gibility.

The hearing sensitivity, or degree of hearing, is evalua-
ted by measuring the hearing threshold for pure tones of dif-

Sections 2.2, 2.3, and 2.4 respectively. Most common me-
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ferent frequency, typically from 250 to 8000 Hz. The degree
of hearing loss is based on these thresholds measured with
earphones, which are also referred to as air conduction (AC)
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thresholds. Classification of hearing loss is based on a conti-
nuum from mild (thresholds between 25 and 40 dB(HL)) to
profound (95 dB(HL) or more). It is common for the degree
of hearing loss to be different from one frequency region (low,
mid or high frequencies) to the other.

Another type of transducers used in audiometry is the
bone conduction (BC) vibrator. The BC vibrator is placed
against the skull, usually the mastoid bone, to obtain BC thre-
sholds, which essentially represent the response of the inner
ear. Bone conduction testing bypasses the conductive por-
tions of the auditory pathways (outer and middle ear) [6].
Hearing loss is characterized by the nature (type) of hearing
loss, and the degree of hearing loss at different frequencies in
each ear. This information allows clinicians to approximate
expected functional difficulties, to recommend personalized
treatment plans, and to establish baselines for future auditory
surveillance. Hearing loss is often visually represented on an
audiogram where the tested frequencies are on the x-axis and
the hearing threshold is on the y-axis (see Fig. 1).
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FIGURE 1 - Audiogram of familiar sounds. Image courtesy of John
Tracy Center (https ://www.jetv.org).

2.1 How is hearing loss measured ?

Audiometry is performed in a soundproof booth where hea-
ring acuity is assessed for different tones and/or different
speech stimuli. Pure tone audiometry is a fast and simple way
to assess a patient’s hearing. Sensitivity to sounds is gene-
rally assessed at different frequencies (usually between 0.25
— 8 kHz) for each ear, but more and more clinics also evaluate
the hearing thresholds in the extended high-frequency range
(10 to 20 kHz) to monitor the effect of chemotherapy on the
hearing system for example, or other ototoxic medication [7].
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The threshold is defined as the lowest intensity at which the
patient hears the tone at least 50% of the time [8]. The thre-
sholds are used to determine the degree of hearing loss.

Pure tone audiometry can be performed via air conduc-
tion (AC) or bone-conduction (BC). Air-conduction thre-
sholds are determined as the sounds travel through all the
structures of the ear. They are evaluated using headphones.
Bone-conduction thresholds are obtained by using a bone vi-
brator which transmits the sound through the skull directly to
the inner ear, bypassing the external and middle ear [9]. By
comparing the results obtained by these methods, clinicians
can determine the nature of the hearing loss.

The results for each ear are represented on an audiogram
where the x-axis represents the tested frequencies, and the
y-axis represents sound intensity. The symbols on the audio-
gram will usually represent the thresholds. This graphical re-
presentation allows clinicians to quickly identify hearing loss
configurations. A hearing impairment that is progressively
worse in the high frequencies (commonly called “ski slope”
due to its particular shape) is often associated with the age-
related hearing loss. Hearing loss centered around 4kHz can
be observed in cases of noise-induced hearing loss. A hearing
loss in the middle frequencies with normal thresholds in the
lows and the highs (cookie-bite) can be associated to conge-
nital hearing loss [10].

Validity of the test can be compromised if the patient
does not fully understand the instructions (e.g. language bar-
rier or young children), the patient is not attentive (e.g. fa-
tigue), or if the patient is a malingerer. It is always important
to crosscheck the results of pure tone audiometry with other
tests.

2.2 Types of Hearing Loss
Sensorineural Hearing Loss

A sensorineural hearing loss is identified when the hearing
thresholds are at the same level in air and bone conduction
(see Fig. 2a). It occurs when there is damage to the inner
ear and/or damage to the nerve that relays information from
the ear to the brain. Noise exposure, ototoxic medication, and
aging are, among others, causes of this type of hearing loss.
The hair cells of the inner ear (the cochlea) are not only res-
ponsible for the detection of sounds, but also for providing the
ability to discriminate between different sounds [11]. Thus,
degradation of these hair cells will not only result in a reduc-
tion of perceived loudness but also a reduction in the clarity
of sounds. In some rare cases, the information transmitted
from the cochlea to the brain can become desynchronized.
This condition called Auditory Neuropathy Spectrum Disor-
der (ANSD) results in compromised speech understanding
accompanied by variable hearing loss [12]. For most cases,
sensorineural hearing loss is permanent.

Conductive Hearing Loss

A conductive hearing loss is identified when the hearing thre-
sholds obtained with bone conduction are significantly bet-
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Hearing Level (dB HL)

Frequency (Hz) 750 1.5K 3K 6K 12K

Frequency (Hz) 750

15K 3K 6K 12K Frequency (Hz) 750 15K 3K 6K 12K

FIGURE 2 - Example of audiograms. A : sensorineural hearing loss in high frequency assessed on the right ear. Both air-conducted (O sym-
bols) and bone-conducted (< symbols) thresholds show normal hearing from 250 to 500 Hz followed by a mild sloping to moderately severe
sensorineural hearing loss from 1 to 8 kHz. B : conductive hearing loss assessed on the right ear. The masked bone-conducted thresholds
are within normal range but the air-conducted thresholds are in the mild range. C : mixed hearing loss assessed on the right ear. Both air-
conducted and masked bone-conducted ([ symbols) thresholds are in the abnormal range, with a significant air-bone gap, also called AB
gap, greater > 15 dB in the low frequency range. Normal hearing is indicated by the grey area. Green, yellow, orange, purple and red areas
respectively denote mild, moderate, moderately severe, severe, and profound hearing loss.

ter (difference greater than 10 dB) than those obtained with
air conduction (see Fig. 2b). It occurs when sound waves are
not transmitted efficiently through the outer and/or the middle
ear. These first two parts of the peripheral auditory system
mainly serve as conductive parts of the ear, as well as am-
plifiers for the sound waves before reaching the inner ear.
Examples of outer ear complications include excessive accu-
mulation of cerumen and auditory canal malformations, such
as exostosis which are common in cold water divers. Ear in-
fections (otitis media), tympanic membrane perforation, and
damage to the ossicles are potential contributors to conduc-
tive hearing loss involving the middle ear [11]. When a sound
is loud enough, it can overcome the loss of natural amplifi-
cation. Most cases of conductive hearing loss s are reversible
and can be treated. However, when no intervention is pos-
sible, the hearing impairment will persist.

Mixed Hearing Loss

A hearing loss that occurs in both the conductive and sen-
sorineural arts of the ear is called a mixed hearing loss. The
hearing thresholds obtained with bone conduction are signi-
ficantly better (difference greater than 10 dB) than those ob-
tained with air conduction (see Fig. 2¢), but in both cases that
are showing a hearing loss. Mixed hearing loss (see Fig. 1¢) is
the combination of conductive and sensorineural hearing loss.
While the conductive component can possibly be treated, the
sensorineural component is considered a permanent hearing
loss. An example of mixed hearing loss is an older individual
with age-related hearing loss that presents with a perforated
ear drum. The sensorineural component of the hearing loss is
associated to presbycusis whereas the conductive component
of the hearing loss is associated to the perforated ear drum.
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Central Hearing Loss

Auditory information is relayed from the peripheral auditory
system to the central auditory system via the auditory nerve.
The signal passes through several structures before reaching
the auditory cortex. These structures include cochlear nu-
cleus, superior olivary nuclei, lateral lemniscus, inferior col-
liculus, and medial geniculate nuclei. More complex proces-
sing of the auditory information is carried out as it ascends to-
wards the central auditory system. Additionally, auditory in-
formation is also influenced by top-down control via the me-
dical olivocochlear (MOC) efferent system. It is believed that
this efferent system contributes to protect the cochlea from
intense sounds as well as facilitate speech-in-noise recogni-
tion [13].

Central hearing loss occurs when there are alterations or
damage to these higher order structures. In a typical audio-
logy clinic, it is not possible to directly access the integrity
of these structures. However, central hearing loss often ma-
nifests itself as behavioral difficulties that include, but that
are not limited to worse-than-expected difficulties with hea-
ring in noise, difficulties with sound localization, difficulties
following rapid speech, academic difficulties related to rea-
ding or spelling, difficulties paying attention, and frequent
requests for repetition. These symptoms are observed des-
pite normal results for the peripheral auditory system evalua-
tion [11]. Speech in noise tests can be used to document these
difficulties. Additionally, evaluation of the auditory proces-
sing abilities can be performed to attempt to identify specific
weaknesses relating to higher order sound processing.

2.3 Degree of Hearing Loss

In addition to its nature, hearing loss is also characterized by
a degree or severity. The degree of hearing loss ranges from
mild to profound. It is determined as how loud a sound needs

Vol. 50 No. 4 (2022) - 15



1.2 A 1.2 B 1.2 C

(o]

€ 09 0.9 0.9

£

o

E

5 06 0.6 0.6

\

S 03 0.3 0.3 N\

o

2 \
0 0 0

-400 -300 -200 -100 O

Air Pressure in daPa

100 200 -400 -300 -200 -100 O
Air Pressure in daPa

100 200

Air Pressure in daPa

100 200 -400 -300 -200 -100 O

FIGURE 3 - Common types of tympanographs. Example A illustrates a tympanogram showing normal middle ear pressure. Example B is
typical in case of otitis media with effusion, space-occupying lesions of the tympanic cavity, and tympanic membrane perforations. Example
C present a tympanogram showing negative middle ear pressure as reflected by the negative pressure peak, which is associated with eustachian

tube disfunction.

to be for an individual to hear it (in dB HL). The cut-offs
for the various degrees of hearing loss can be found in Table
2 from [14]. The severity of hearing loss allows clinicians
to describe a hearing loss and obtain a general idea of the
expected difficulties.

2.4 Impact of Hearing Loss

The first listening difficulties experienced by individuals suf-
fering from hearing loss may include : muffled speech sounds,
difficulty understanding speech in noise, confusing certain
words, asking others to repeat frequently, having to increase
the TV or radio volume. As hearing loss worsens hearing loss
can lead to withdrawal from conversations, social isolation,
and is even associated with an increased risk of dementia.
For children, hearing loss can interfere with access to spoken
language, which can lead to cognitive delays as the areas of
their brain used for communication may not develop appro-
priately [15].

3 Audiological evaluation

Beyond tonal audiometry, different tests are used to gather
information about the auditory system, and to validate re-
sults. These tests include speech audiometry, immitanceme-
try, otoacoustic emissions, and auditory evoked potentials.
The combined interpretation of these various tests help es-
tablish a portrait of one’s hearing. Unfortunately, our current
evaluation methods are not able to fully assess the intricacies
of the auditory system. In the following section, we will dis-
cuss the main techniques used in audiology for differential
evaluation, and the shortcomings of our current assessment
methods.

3.1 Speech Audiometry

Two common speech evaluations performed in clinic is the
speech reception threshold (SRT) and word recognition score
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(WRS). For the SRT, patients are asked to repeat spondaic
words (two-syllable words with equal stress on each syllable).
The SRT is used to validate the results obtained via tonal au-
diometry. It has been shown that the SRT is approximately
equal to the pure tone average (500, 1000, 2000 Hz). For the
WRS, patients are asked to repeat mono-syllable words at a
comfortable intensity level. The goal is to determine if there
is any degradation of clarity when enough volume is provided
for the patient [9].

The speech measures described above are presented in
quiet conditions. There are, however, other speech measures
being used to evaluate how well a patient can hear when in
presence of background noise. The use of speech-in-noise
tests such as the HINT [16] or the QuickSIN [17] are being
progressively included in routine audiological assessments
(see below). Speech in noise tests provide a more accurate
representation of an individual’s real-world performance [18]
as it is rare for many patient’s daily listening situation to be
as quiet as a sound booth. When using speech material, it is
particularly important to considerate the patient’s most com-
fortable language. Poor performances may be due to poor un-
derstanding of a language rather than hearing difficulties.

3.2 Immittancemetry
Tympanometry

Tympanometry is used to evaluate the middle ear function by
measuring the compliance of the tympanic membrane (see
Fig. 3). The tympanometer probe includes a miniaturized
speaker (for emitting the stimulating sound), a probe micro-
phone (for recording the reflected sound) and an air pump (for
altering the pressure in the sealed ear canal). Tympanometers
measure the energy absorbed by the eardrum to the sound
stimulus emitted by the probe speaker (typically a 226 Hz
or a 1000 Hz pure tone but multi-frequency tympanometry
can be used to identify ossicular abnormalities, e.g. malfor-
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mations/diseases affecting the ossicles [19]). When a sound
is emitted, part of it is absorbed while the remaining part is
reflected and can be captured by a miniaturized microphone
to compute the energy absorbed by the eardrum. In a normal
situation the eardrum will have a maximum absorption and
the collected sound will be very weak. In the case of serous
otitis or poor ventilation of the middle ear, the pressure in
the external auditory canal and in the middle ear will be un-
balanced, resulting in a lower absorption of the eardrum and
therefore a higher reflected sound. In order to evaluate com-
pliance, the pressure in the external auditory canal is adjusted
using an air pump to compensate and re-equilibrate the pres-
sure on both sides of the eardrum. This pressure variation is
presented in “mm of water” (mmH,O) and can be negative or
positive. The peak of a tympanogram is where the eardrum is
balanced and allows to determine if the tympanic membrane
moves freely or if a pathology is present.

Additionally, wide band tympanometry (WBT) can pro-
vide more complete information about the middle ear. With
one recording, middle ear function is assessed using a range
of frequencies (typically between 226 and 8000 Hz) rather
than the traditional 226 Hz or 1000 Hz. WBT is believed to be
more reliable for assessing the middle ear in infants [20]. Fur-
thermore, WBT could be a useful method for tracking the pro-
gression of otosclerosis [21]. It has even been suggested that
WBT can help with the diagnosis of Meniere’s disease [22].

Acoustic Reflex Threshold

The acoustic reflex threshold (ART) is defined as the mini-
mal sound level pressure required to trigger the acoustic reflex
(usually between 70-105 dB SPL). This reflex aims to protect
our ears from loud sounds. In response to intense sounds, the
stapedius muscle contracts to stiffen the ossicular chain [9].
This results in a dampening of the vibrations that are transmit-
ted to the inner ear. The acoustic reflex pathway (see Fig. 4a)
involves several key structures of the ear, such as the middle
ear, the inner ear, the vestibulocochlear nerve (VIII), the co-
chlear nucleus, the superior olivary complex, and the facial
nerve (VII).

By evaluating the presence of the acoustic reflex in dif-
ferent stimulation and recording conditions, clinicians can get
additional information regarding the site of lesion. To eva-
luate the acoustic reflex, a tone is presented at different in-
tensities (usually 70 to 105 dB) in one ear. While the tone
is being presented, acoustic immittance is being measured in
the same ear (ipsilateral) or the opposite ear (contralateral). A
reflex is considered present when the change in immittance is
greater than a pre-determined cut-off criterion. The acoustic
reflex is evaluated in both ipsilateral and contralateral condi-
tions for both ears resulting in a pattern of absent or present
reflexes. The acoustic reflex pattern provides additional infor-
mation to complete / confirm the results of other audiological
evaluations (see Fig. 4b). It is important to note that the site
of lesion cannot be determined based solely on the results of
this test.

Unfortunately, the acoustic reflex is known to yield many
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false positives. It has mostly fallen out of favor. In the event
that retrocochlear involvement is suspected, the MRI is the
gold standard, especially since the availability of MRI has
improved. Since a loud sound is used to trigger the ART, this
method is avoided with hypersensitive patients and those suf-
fering from tinnitus.

e—

Right Ear Left Ear

B = (3
Vil n Vil

ME

Pathology of the right cochlea

Right Ear Left Ear

Right contra is absentielevated
Right ipsi is absentielevated

FIGURE 4 - A : Acoustic stapedial reflex model. The ipsilateral and
contralateral pathway are indicated respectively by the long dashes
and dotted lines. B : Cochlear pathology, right ear. Note that right
ipsilateral and right contralateral ARTs are elevated/absent and left
ipsilateral and left contralateral ARTs are present. ME = middle ear,
IE = inner ear, VIII = vestibulocochlear nerve, CN = cochlear nu-
cleus, SOC = superior olivary complex, VII = facial nerve. Modified
from the original figure, courtesy of D. Emanuel [23].

3.3 Distortion Product Otoacoustic Emissions

The role of the outer hair cells is to amplify weak sounds
thanks to their actions on the basilar membrane. The counter
reaction to this amplification is a “’relaxation” of the basilar
membrane which induces a movement of the cochlear fluid,
the oval window, the ossicles, and finally the eardrum. Conse-
quently, the eardrum will act like as a loudspeaker that will
diffuse a sound instead of vibrating because of a sound. This
sound generated by the eardrum is very weak and remains
inaudible to the human ear, but a microphone can capture it.
Such sounds created by the ear itself are called otoemissions
and can be spontaneous (i.e. generated in the absence of any
stimulation), or provoked (i.e. produced in response to a sti-
mulus).

When two simultaneous tones of different frequencies
are used, the resulting otoacoustic emission is called Distor-
tion product otoacoustic emissions (DPOAEs). DPOAEs are
extensively used in pediatric hearing screening routine as a
way to obtain non-invasive, quick and reliable information
regarding the cochlear status of the neonates. Additionally,
DPOAESs are used in several ototoxicity monitoring proto-
cols. Damage to the fragile hair cells caused by ototoxic me-
dication can occasionally be detected via DPOAE even before
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having any impact on the audiogram (see Fig. 5).

The DPOAEs are a very valuable objective screening me-
thods, especially with the pediatric population. The presence
of responses can rule out any hearing loss worse than a mild
hearing loss at the tested frequencies. DPOAEs also provide
ear specific information. The main drawback of this method is
that it requires normal middle ear function for a valid test. A
valid test also requires a relatively quiet environment. This is
usually not an issue with adults but can become problematic
with a child resisting the placement of the probe in the ear.
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FIGURE 5 - Examples of DPOAE:s. A : Presence of DPOAEs for
most tested frequency suggest the integrity of inner cochlear hair
cells. B : Absent DPOAE:s in the 2-5 kHz range suggest damage to
inner cochlear hair cells. Noise levels are indicated by the red line
and squares.

3.4 Auditory Evoked Potentials

Auditory evoked potentials (AEPs) are an electrical manifes-
tation of the brain response to an auditory stimulus. AEPs can
be elicited by using brief acoustic stimuli as clicks or tone
pipes to monitor the function of the inner ear or the neural
auditory pathways during surgery. When a sound is proces-
sed by the auditory system, it elicits a signal arising from dif-
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ferent anatomical generators and at latencies that range from
a few milliseconds to hundreds of milliseconds.

The earliest components are generated in the cochlea and
can be recorded using electro-cochleography from the middle
ear (“transtympanic”) or from the auditory canal (“extratym-
panic”). Electrocochleography recordings are often use for
the diagnosis of Méniere disease, and for the intraoperative
monitoring of the cochlear and eighth nerve. Subsequent neu-
ral responses can be divided into three latency classes [24] :
early-latency responses, arising in the first ten msec after
the stimulation, long-latency responses, with latencies greater
than 50 ms, and middle-latency responses, with intermediate
latencies (see Fig. 6).

The early-latency responses are the most often used
for clinical purposes. They are relatively easy to record,
and their wave shapes and component peak latencies are
highly consistent across normal subjects. Sedation and sur-
gical anesthesia produce only minor changes in early-latency
responses. Early evoked potentials consist of seven small po-
sitive deflections, numbered I to VII, reflecting the passage of
auditory information in different neural structures : wave I is
generated by the fibers of the auditory nerve afferent to the
inner hair cells; wave II is generated by the passage of nerve
impulses through the auditory nerve as well as by the entry
into the cochlear nucleus ; wave III is mainly generated by the
exit of the cochlear nucleus, as well as by the entry into the
superior olivary complex ; wave IV is thought to be generated
primarily by the lateral lemniscus and wave V by the infe-
rior colliculus ; and although this is poorly defined because of
their instability, waves VI and VII are thought to be generated
in the medial geniculate body [25]. Early-latency responses
are most often called “auditory brainstem responses” (ABR),
even though the term is not completely accurate since wave |
and part of wave II are generated in the auditory nerve rather
than the brainstem itself.

ABRs latency decreases as the stimulation level in-
creases [26] : the presence of the five well individualized
waves is obvious at 70 dB but as the stimulation level de-
creases, the latency increases, and the amplitude of the waves
decreases (see Fig. 7). The objective audiological threshold
is defined by the minimum stimulation level that allows a
clearly identifiable wave V, which is 20 dB in this example.
Tone-ABR thresholds in patients with sensorineural hearing
loss are typically 5 to 15 dB higher than their pure-tone beha-
vioral threshold [27].

Auditory Evoked Potentials recorded in normal hearing
subjects differ significantly from those recorded in hearing-
impaired subjects : the five waves are easily discernable using
a stimulation level of 60 dB when ABRs are scalp-recorded
on a normal hearing child, but the same measurement per-
formed on a deaf child does not allow to detect any wave
(see Fig. 8). Interpeak latency between wave I and V can
be used in the diagnosis of retrocochlear (i.e. beyond the co-
chlea) lesions : values higher than 4.70 ms indicate existence
of retrocochlear lesions [29]. The comparison of wave V la-
tency values in both ears can also be used in diagnosis retro-
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FIGURE 8 — ABRs recorded on the right ear of a deaf child (A) ver-
sus those recorded in a normal-hearing child (B) with a stimulation
level set to 60 dB. Original figure from O. Valentin [28].
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cochlear lesions : an interaural difference great than 0.3 ms
indicates retrocochlear lesions [30]. Patients with auditory
neuropathy due to a neurodegenerative disease or with a pro-
gressive demyelinating pathology present absent or severely
abnormal ABR [31]. Acoustic neuroma, a rare slow-growing
non-malignant tumor of the 8th cranial nerve also called "’ves-
tibular schwannomas” induces a prolonged I-III and I-V de-
lay [32].

One of the main drawbacks of AEPs is that this method
requires time-consuming preparation of the skin surface to re-
duce skin—electrode electrical impedance, and EEG signal ac-
quisition systems that are bulky. Part of this drawback can be
overcome by using a portable EEG amplifier [33] and unob-
trusive sensors [34], but such devices are not yet available for
daily clinical use. Furthermore, like all electrophysiological
measurement, AEPs are very sensitive to motion, making this
method highly challenging with uncooperative patient.

3.5 Shortcomings

The current clinical test battery poorly represents one’s real-
world hearing abilities. Patients are tested in a controlled cli-
nical environment that lacks the complexity of real-world
listening. Although, there are attempts at developing more
ecological-valid assessment methods (e.g. speech-in-noise
testing), our assessments method still do not take into ac-
count important factors contributing to one’s listening abi-
lities. Listening effort, cognitive ability, and one’s ability to
utilize visual cues are rarely assess and may help explain the
discrepancy between clinical results and real-world perfor-
mance [35].

Furthermore, the audiogram cannot fully encompass the
complexity of hearing impairment. In other words, different
individuals with the same audiogram may have very different
functional difficulties. In the case of hidden hearing loss or
cochlear synaptopathy, a patient may present with signifi-
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cant listening difficulties despite a normal audiogram. It is
believed that the hearing impairment arises from a discon-
nect between the auditory-nerve fibers and the cochlear hair
cells [36]. Also, animal studies have shown that an audio-
gram is insensitive to inner hair cell damage. Normal hearing
thresholds could be obtained following carboplatin-induced
selective destruction of inner hair cells, the main afferent pa-
thway originating from the cochlea [37]. Currently, there are
no non-invasive methods of evaluating these deficits.

4 Management of hearing loss
4.1 Hearing Aids

Hearing aids are the most common intervention used to help
with hearing impairment. The hearing aid is a small device
that is equipped with a small microphone and a receiver. Its
goal is to pick up the sounds from the environment and de-
liver an amplified version to the hearing aid user. There are
several different types of hearing aids that each have their ad-
vantages and disadvantages. Discussion with an audiologist
or a hearing aid dispenser is essential for choosing the right
hearing aid (See Fig. 9).

The hearing aid is not only a simple sound amplifier.
Sounds that are picked up by the microphone are decom-
posed into several channels. Each channel covers a different
frequency range that is processed and amplified differently.
Effectively, this allows the hearing aid to be personalized to
everyone’s hearing loss, as well as perform additional proces-
sing such as noise reduction and feedback cancelling. Addi-
tionally, hearing aids also employ an amplification strategy
called wide dynamic range compression (WDRC) where soft
sounds are amplified more than louder sounds. WDRC res-
tores audibility and, at the same time, maintains comfort [39].

Hearing aids can also be programmed with different
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“presets” for different environments. For example, a standard
program will use omnidirectional microphones with mild
noise reduction. This allows users to benefit from amplifi-
cation in most listening situations. However, said program
would likely struggle in a noise environment such as a restau-
rant. For these situations, the hearing aid user would rather
benefit from a directional microphone with more aggressive
noise reduction. Modern hearing aids are even able to detect
different listening situations and automatically switch to the
appropriate program.

It is important to note that it requires some adaptation
time to get used to the hearing aid. Often, patients are overw-
helmed by all the new sounds they can hear again. With time,
the brain will get used to these sounds and tune them out [40].

CROS and BiCROS Hearing Aids

In cases of single side deafness or asymmetric hearing loss,
a “contralateral routing of signal” hearing aid (CROS) can be
considered. The main purpose of these devices is to capture
sounds from the individual’s hard of hearing side and trans-
fer it to the better side [41]. To do so, the user must wear
one hearing device on each ear : a “dummy” hearing aid that
serves as the microphone on the hard of hearing side, and a
standard hearing aid on the better hearing side. One unfortu-
nate consequence of this hearing system is the need to wear
a hearing aid on the good ear. Furthermore, CROS aids only
transfer information from one side to the other — it does not
restore binaural hearing. Despite these inconveniences, some
patients appreciate the CROS as it is non-invasive solution
that restores sound awareness on their worse hearing side.
The BiCROS functions similarly to the CROS but also pro-
vides amplification on the better side.
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4.2 Bone Conduction Implants

Bone conduction hearing devices are specialized types of
hearing aid. Instead of outputting sound through air conduc-
tion these devices vibrate the skull transmits the sounds di-
rectly to the cochlea through bone conduction. These de-
vices are considered for patients who have recurrent ear in-
fections or malformation of the external auditory canal as
they allow amplification to bypass the outer ear. In most
cases, bone conduction hearing devices require a surgical
procedure to implant an abutment into the skull. The bone
conduction hearing device is then attached to the abutment
allowing the vibrations to more effectively be transmitted
through the skull to the cochlea. Bone conduction implants
can be percutaneous (i.e. the transducer is directly coupled to
the bone by means of a permanent skin penetration, like the
BAHA®system from Cochlear™ or the Ponto™system from
Oticon Medical, see Fig. 10A) or transcutaneous (i.e. one part
of the transducer is implanted and the other part is kept out-
side the intact skin and soft tissue, like the Osia®system from
Cochlear™ or the ADHEAR system from MED-EL™, see
Fig. 10B).

4.3 Cochlear Implants

The cochlear implant (CI, see Fig. 11) is a biomedical device
used to overcome profound deafness by replacing the func-
tion of a damaged or destroyed cochlea [42]. The implant
consists of two main components. The external part includes
the sound processor and microphone and is placed behind the
ear. The internal part is placed under the skin and includes an
electrode array that is inserted into the cochlea (see Fig. 12).

How does a cochlear implant work ?

First, the acoustic information is picked up by a miniaturi-
zed microphone placed in the behind-the-ear component. The
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sound is then transmitted to a speech microprocessor which
analyses and digitises the sound captured by the microphone.
After this signal processing step, the stimuli are sent to the
external antenna located in the retroauricular region and then
to the receiver/stimulator implanted in the temporal bone by
radio wave, under the skin. Finally, the receiver/stimulator
converts the signals transmitted by the antenna into electrical
impulses that are sent to the electrode array to directly stimu-
late the auditory nerve : the electric impulses transmitted to
the brain are then interpreted as sound.

Speech processors and coding strategies

The cochlear implant sound processor, which patients wear
over-the-ear like a hearing aid, plays a critical role in the res-
toration of hearing. Many speech coding strategies have been
developed over the past thirty years to the mimic firing pat-
terns inside the cochlea as naturally as possible. Existing co-
ding strategies can be regrouped into three categories : rate
coding strategies which emphasis on the temporal representa-
tion of the signal [43,44], place coding strategies which em-
phasis on the spectral representation of the signal [45], and
hybrid coding strategies who combine both place and rate
strategies [46]. Among the wide variations of coding strate-
gies, some use a fixed number of channels to reproduce the
original sound spectrum, while others used a virtual channel
technique to increase the number of electrodes to achieve a
better spectral resolution.

The default strategy in all implants uses a fixed set
of electrodes to deliver biphasic electrical pulses in a non-
overlapping fashion, e.g., by only stimulating one electrode
at a time to avoid interactions. The sound signal collected
by the external microphone is first pre-emphasized for fre-
quencies above 1.2kHz at 6dB per octave and then separate
into several bands using band-pass filters (one per stimula-
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FIGURE 11 - A : external and internal components of the MED-EL SYNCRONY 2 cochlear implant system (image courtesy of MED-EL).
B : CI's external components can be tailored specially for children, as the Sky CI™ M sound processor designed for kids by Advanced

Bionics (image courtesy of Advanced Bionics).
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FIGURE 12 - Ear with cochlear implant. Image courtesy of the Na-
tional Institute on Deafness and Other Communication Disorders
(NIDCD, https ://www.nidcd.nih.gov/).

ting electrode). Each band is then rectified and low-pass filte-
red to obtain the signal envelope which is dynamically com-
pressed using a nonlinear mapping function in order to map
the wide dynamic range of sound in the environment (up to
about 100 dB) into the narrow dynamic range of electrically
evoked hearing (about 10 dB). The envelopes are finally used
to modulate the biphasic electrical pulses sent to the stimula-
ting electrodes. One limitation of this strategy is the number
of implanted electrodes used to reproduce the sound signal
versus the number of auditory nerve fibers (around 30,000).

22 - Vol. 50 No. 4 (2022)

Since the electrodes can only stimulate a limited number of
auditory nerve fibers, the resolution and information received
by a CI user remains limited.

Drawbacks and limitations

It is undeniable that the cochlear implant is a life-changing
device. However, this technology is not without its draw-
backs and limitations. Acquiring a cochlear implant involves
multiple visits for candidacy evaluation, surgery, device pro-
gramming. This process can be quite prohibitive for patients
who live far away from implant centres. Furthermore, patients
must commit to a long and arduous rehabilitation process to
learn or “re-learn” how to hear. Unfortunately, even after re-
habilitation, there remains a large variability in benefits ex-
perienced by cochlear implant recipients. Some patients per-
form poorly than expected or will show little improvement.
Finally, patients will have to adjust to living with implanted
electronic device. The cochlear implant can be problematic
with MRIs. It is also non compatible with certain medical
intervention such as neurostimulation, electrical surgery, and
ionic radiation therapy.

4.4 Auditory Brainstem Implants

Auditory brainstem implants (ABIs, see Fig. 13) were first de-
veloped nearly 40 years ago to provide hearing to people with
hearing loss who can’t benefit from a hearing aid or cochlear
implant [48]. This is most commonly due to a missing or very
small hearing nerve or severely abnormal inner ear (cochlea).
The auditory brainstem implant directly stimulates the hea-
ring pathways in the brainstem, bypassing the inner ear and
hearing nerve (see Fig. 14). Similar to a CI, an ABI consists
of an external ear-level worn device and an internal receiver-
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FIGURE 13 — The auditory brain stem implant. A : internal and external components of the ABI made by MED-EL (image courtesy of
MED-EL). B : internal components of the ABI made by Cochlear (image courtesy of Cochlear Americas).

FIGURE 14 — The auditory brainstem implant, with the electrode
array placed on the cochlear nucleus (black arrow). Source : Original
drawing from Dhanasingh et al. [47] (image courtesy of MED-EL).

stimulator implant. ABI external part is identical to the exter-
nal CI and includes the same elements : battery, microphone,
speech processor, and transmitter. ABI internal part consists
of a surgically placed receiver-stimulator placed against the
skull and above the craniotomy defect, a multichannel elec-
trode array placed through the lateral recess of the fourth ven-
tricle, and a ground electrode inserted against the calvarium
and under the temporalis muscle. Unfortunately, the overall
outcomes of the ABI are inferior to the CI. Most users will
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see benefits in terms of sound awareness but will rarely see
great improvements in speech discrimination [49].

4.5 Other interventions

In the event that a patient cannot benefit from a hearing de-
vice (medical contraindication, financial limitations), has li-
mited benefits with the hearing device, or does not want to
utilize a hearing device (limited perceived benefits, stigma-
tization), other strategies can be used to improve communi-
cation. Certain communication strategies can be employed
such as favoring face-to-face conversation, avoiding noisy en-
vironments, and repeating and rephrasing. Lip-reading is of-
ten done unconsciously but can also be practiced. This pro-
vides complementary information to what is heard. Another
device-oriented solution is the wireless remote microphone.
These devices transmit sounds from a desired source wire-
lessly to the ears of the user. Wireless remote microphones
are particularly effective for improving speech understanding
in noise [50]. A more modern solution to communication pro-
blems comes under the form of live transcription applications
available on the cellphone. These applications essentially pro-
vide real-time closed captions of the conversation unfolding
around the cellphone. This method provides written informa-
tion that complements auditory information [51].

5 Conclusions

Hearing loss is one of the most common chronic conditions
which can be particularly critical at both ends of the age spec-
trum. We proposed this overview of the evaluation and inter-
ventions/solutions for hearing loss, in an attempt to demystify
the audiological world to the Canadian acoustical community.
Collaboration between the multiple professionals involved in
hearing health and hearing research is vital for the develop-
ment of better evaluations and interventions.
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Remembering Alberto Behar

Iberto Behar has been the “go to” person when it
comes to noise exposure, standards, and noise
control. Sadly, Alberto passed away on November

29, 2022. What follows is a celebration of Alberto
and his life’s work.

I first met Alberto when he was with Ontario Hydro and
was responsible for hearing conservation and noise control.
Before that, he worked at the Ontario Ministry of
Transportation to design highway noise barriers. At that time,
we worked together, with others, on the development of noise
standards for the province of Ontario. And Alberto, Meg
Cheesman, and I published Noise Control: a primer (Singular
Publishing Group, now Plural Publishing Group, in 2000).

Alberto was a professional engineer and Certified
Industrial Hygienist and, as an acoustical consultant, had
been active for over 55 years in hearing conservation, noise
and vibration measurement, assessment, and control. In 1966
he was the Director of the Department of Acoustics at the
Instituto Nacional de Tecnologia Industrial in Argentina, and
in 1977, as a result of an Argentinian coup, he came to
Canada.

He has contributed significantly to Canadian standards
and helped develop national and provincial standards, and
along the way, he has been the recipient of many awards (such
as the Canadian Standards Association Award of Merit in
2013 and Hugh Nelson Award of OHAO in 2001, as well as
a Fulbright scholarship). And up until quite recently was a
researcher at the Toronto Metropolitan University (previously
Ryerson University) in Toronto, dealing mainly with hearing

conservation and musicians and the prevention of hearing
loss. Acoustics Today, the official journal of the Acoustical
Society of America, published an interview with Alberto
Behar where he talked about his life- both personal and
professional. This can be found at

https://acousticstoday.org/interview-professor-alberto-behar/

When told of his passing, some of his colleagues asked
to submit something about their association with Alberto

Marshall Chasin, AuD.,
Editor in Chief,
CanadianAudiologist.ca

I first met Alberto as a student attending Acoustics Week in
Canada (AWC). He was a regular fixture at these meetings.
His questions were always animated, and he seemed to be
curious about pretty much everything. In 2007, I became
reacquainted with Alberto through our work together on the
Board of Directors of the Canadian Acoustical Association.
In 2010, I delivered a presentation to the lab he was working
in at the time, at the Institute of Biomedical Engineering,
University of Toronto. For various reasons, Alberto was
looking for a change of scenery and we had discussions
shortly thereafter that led to him joining my lab.

For 12 years we worked together on various projects
including comfort in hearing protectors, noise-exposure in
orchestra musicians, noise attenuation from earplugs, and
listening effort. The work resulted in 5 peer-reviewed
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publications, 5 proceedings papers, and 12 conference
presentations. I never paid him. His only request was that I
subsidize his annual attendance at AWC. He showed up to the
lab like clockwork on Tuesday and Thursday mornings every
week outside of holidays. He offered an annual tutorial on
acoustics, and he took great pleasure in talking up the
students, learning about their projects that were often very far
removed from his own interests and training. In 2012
Alberto, Tristan (a former student), and I were all attending
AWC in Banff. We took a road trip to Lake Louise. Along the
way we came upon a giant.

Grizzly at the side of the road. We rolled down the
windows and quietly started taking some photos. Before I
knew it, I heard the door slam and Alberto appeared in the
middle of the road, situated between the Grizzly and the
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safety of our rental car. He was out there, of course, he was,
trying to get a closer look. We whispered and motioned for

him to get back inside. He waived our concerns away and

proceeded to do what he was doing. Fearless, in the moment,
and in the happy pursuit of curiosity

Frank Russo, PhD.,
Department of Psychology,
Toronto Metropolitan University

»

et o ) :

Tristan (a former Ryerson student), Dr. Frank Russo, and
Alberto in Banff at Acoustics Week in Canada (AWC)

Alberto’s unstoppable enthusiasm and love of acoustics were
highly contagious. I remember his warm welcome when I
attended my first meeting of the Toronto Chapter of the
Canadian Acoustical Association at the Ontario Hydro
building in the early 1980s. Over the next four decades, I saw
him warmly welcome hundreds of new students at yearly
meetings of the Canadian Acoustical Association, listening
thoughtfully to their presentations, engaging them in

conversation, and encouraging them in their studies and as
they embarked on new careers. His passion for acoustics will
continue to live on in so many of those whom he inspired.

Kathy Pichora-Fuller, PhD, FCAHS,
Professor Emerita,
Psychology, University of Toronto

It was my pleasure to have known Alberto since the mid-
1980s. I will remember his lovely smile, great humour, and
unfailing enthusiasm. He generously shared his time and
expertise with students and young professionals, and
contributed to the development of methods in acoustics,
hearing protection and hearing loss prevention for over 40
years with the Canadian Standards Association and other
organizations. His eagerness to help and get involved was
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remarkable. His focus on keeping things simple rather than
complicated and difficult to use for little added benefit is
something that he cherished and wisely reminded us of at key
moments. He will be dearly missed, but many good memories
will remain.

Christian Giguere, PhD.,
University of Ottawa
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Pierre Belanger Pierre.Belanger@etsmtl.ca
Ecole de technologie supérieure
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Robert Harrison (416) 813-6535 rvh@sickkids.ca
Hospital for Sick Children, Toronto
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Prof. Jeffery A. Jones jjones@wlu.ca
Wilfrid Laurier University
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Pierre Marcotte marcotte.pierre@irsst.qc.ca
IRSST
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Prof. Tiago H. Falk (514) 228-7022  falk@emt.inrs.ca

Institut national de la recherche scientifique (INRS-EMT)

Speech Sciences - Sciences de la parole
Dr. Rachel Bouserhal rachel.bouserhal@etsmtl.ca
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Underwater Acoustics - Acoustique sous-marine
Available Position
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Yearly Reviewer List / Liste annuelle des évaluateurs

The high scientific standards maintained by Canadian
Acoustics in its papers owe much to the continuing ded-
ication of the journal’s reviewers, who give freely of
their time and expertise. JCAA is pleased to pay trib-
ute to this contribution by recognizing those who have
participated in the review process. Thus, the Edito-
rial Team of Canadian Acoustics acknowledge with par-
ticular gratitude the following reviewers who have re-
viewed papers during the last 12 months.

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 ex-
pertise. JCAA est heureux de rendre hommage a cette
contribution en reconnaissant ceux qui ont participé au
processus d’examen. Ainsi, 1'équipe de rédaction de
I’Acoustique Canadienne reconnait avec une gratitude
particuliére les réviseurs suivants qui ont examiné des
articles au cours de la période des 12 derniers mois.

Olivier Doutres Josée Lagacé Olivier Robin

Ecole de technologie supérieure  University of Ottawa Université de Sherbrooke

(ETS) CANADA CANADA

CANADA Markus Mueller-Trapet Mihkel Toome

Gino Iannace National Research Council RWDI

Universita della Campania Luigi Canada CANADA

;?Xz\i’;elli CANADA Lamberto Tronchin
Brandon Paul University of Bologna,

Tenon Charly KONE Ryerson University Emilia-Romagna IT

National Research Council CANADA ITALY

Cznaia A Sean Pecknold

CANAD DRDC

Alexander Korchev CANADA

Clarke Saunders Acoustics
UNITED KINGDOM
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AcousTICS WEEK IN CANADA 2022
SEMAINE CANADIENNE D’ACOUSTIQUE 2022

A LOOK BACK ON ACOUSTICS WEEK 2022
IN ST. JOHN’S NEWFOUNDLAND AND LABRADOR

Benjamin Rich Zendel and Len Zedel

We want to thank all the attendees, sponsors, speakers, and
volunteers for your help making Acoustics Week in Canada
2022 a huge success. AWC 2022 was the first in-person
version of this conference since 2019. The joy and excitement
of everyone was palpable from the first moments of the
conference, right until the end of the final session. It was nice
to be back in person. It was nice to see people again.

With over 83 attendees, the program featured 62 talks,
two plenary sessions, a special session on teaching acoustics
to high school students, acoustic tours of a Canadian Coast
Guard Ship and the D.F. Cook Recital Hall, and a banquet at
the provincial museum, The Rooms. The sessions at the
conference covered all topics in acoustics including sessions
on musical acoustics, noise control, architectural acoustics,
underwater acoustics, auditory perception, environmental
acoustics, and occupational acoustics. In the first plenary talk
at the conference, Dr. Michael Schutz presented some
fascinating work he has done on improving the acoustic
design of alarms in a medical setting. Some of his findings
are now being applied in the shipping industry. Keeping with
the theme of the acoustics of warning signals, our second
plenary featured Christy Lawrence and John Lambe from the
Canadian Coast Guard. They talked about acoustic aids to
navigation used by mariners. Tying this theme together,
attendees had the opportunity to take a tour of a Canadian

The Cayenne Trio performing during the Welcome Reception
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Dr. David Buley taking about the pipe organ in the D.F. Cook
Recital Hall

Christy Lawrence and John Lambe from the Canadian Coast Guard
giving a plenary talk on acoustic aids to navigation.

Coast Guard ship, docked in St. John’s Harbour. While on
this tour, attendees were able to enjoy a Harbour Symphony.
The Harbour Symphony is a St. John’s invention and
involves all the ships in the harbour performing a ‘symphony’
with their horns. After the ship tour and harbour symphony
conference attendees listened to a private demonstration of
the pipe organ in the D.F. Cook Recital Hall by Dr. David
Buley. AWC2022 featured two sessions on teaching
acoustics to high school students. In the first session,
attendees presented demonstrations they have used in class to
teach acoustic principles. In a second round-table session, a
small group of high school physics teachers joined us to
discuss how we can improve the quality of acoustics
education for high school students. We hope this session is
continued at future events, because getting students interested
in acoustics early will help us grow as an organization.
Finally, we had two planned social events during the
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conference, and a few unplanned events on George Street,
the hub of the St. John’s entertainment district. The first
planned event was a Welcome Reception hosted at the
conference hotel. We all enjoyed some tasty hors d’oeuvres,
while listening to the jazz stylings of the Cayenne Trio. The
next night we had a banquet dinner at the provincial museum
for Newfoundland and Labrador, The Rooms. Everyone
arrived to an amazing sunset, panoramic views of St. John’s
Harbour and the sweet singing of Jenny Mallard. People
enjoyed a delicious dinner, catching up with old friends, and
singing happy birthday to CAA in honour of its birthday. The
first Acoustics Week in Canada held in Newfoundland and
Labrador was truly one to remember!

AWC relies on two important groups of people to make
this conference happen every year, the sponsors and the local
volunteer committee. We would like to thank NTI-Audio,
LogiSon, EOMAC, AIL Sound Walls, HBK and Dalimar for
their financial support of AWC2022. In addition to the
sponsors, AWC could not have happened without a dedicated
and hardworking team of local volunteers. In particular, we
would like to thank the technical chair Cristina Tollefsen, the
on-site coordinator Sarah Sauvé, and the website coordinator
Axel Belgarde.

We look forward to seeing you all again in Montreal in
2023!

: 1@
Dr. Michael Schutz giving a plenary talk

Co-Hosts, Len Zedel and Ben Zendel welcoming everyone to the Annual Meeting of the
Newfoundland Beard Association, The Organization for Rhyming Names, The ZZ Top
Fan Club, and finally, Acoustics Week in Canada 2022.
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Canadian Acoustical Association
Association canadienne d’acoustique

CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIQUE

2022 PRIZE WINNERS / RECIPIENDAIRES DES PRIX 2022

EDGAR AND MILLICENT SHAW POSTDOCTORAL PRIZE IN ACOUSTICS /
PRIX POST-DOCTORAL EDGAR ET MILLICENT SHAW EN ACOUSTIQUE

Joanna Spyra (University of Prince Edward Island)

BELL GRADUATE STUDENT PRIZE IN SPEECH COMMUNICATION AND HEARING /
PRIX ETUDIANT BELL EN COMMUNICATION VERBALE ET AUDITION

Arian Shamei (University of British Columbia)

ECKEL GRADUATE STUDENT PRIZE IN NOISE CONTROL /
PR1X ETUDIANT ECKEL EN CONTROLE DU BRUIT

Maél Lopez (Ecole de technologie supérieure)

THOMAS D. NORTHWOOD STUDENT PRIZE IN ARCHITECTURAL AND ROOM ACOUSTICS /
PRIX ETUDIANT THOMAS D. NORTHWOOD EN ACOUSTIC ARCHITECTURALE ET DES SALLES

Magdeleine Sciard (Ecole de technologie supérieure)

RAYMOND HETU PRIZE IN ACOUSTICS/
PRIX RAYMOND HETU EN ACOUSTIQUE

Alyssa MacLean (Dalhousie University)

CAA BEST STUDENT PRESENTATION AWARD/
PRIX DE LA MEILLEURE PRESENTATION ETUDIANTE DE L’ACA

Rewan Toubar (Concordia University)
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Award winner Rewan Toubar with Awards Coordinator Prof. Victoria Duda (left) and President Prof.
Jérémie Voix (right), at the Awards Ceremony during the Acoustics Week in Canada 2022 in St. John’s,
Newfoundland.

Récipiendaire du prix de présentation, Rewan Toubar avec la coordinatrice des prix Prof. Victoria
Duda (a gauche) et président Prof. Jérémie Voix (a droite), a la cérémonie de remise des prix lors de la
Semaine Canadienne d’Acoustique 2022 a St John’s, Terre-Neuve.

CONGRATULATIONS / FELICITATIONS!
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Canadian Acoustical Association
Association canadienne d'acoustique

PRIZE ANNOUNCEMENT « ANNONCE DE PRIX

CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIQUE

Prize

EDGAR AND MILLICENT SHAW POSTDOCTORAL PRIZE IN ACOUSTICS
ALEXANDER G. BELL GRADUATE STUDENT PRIZE IN SPEECH COMMUNICATION AND HEARING
ECKEL GRADUATE STUDENT PRIZE IN NOISE CONTROL
FESSENDEN GRADUATE STUDENT PRIZE IN UNDERWATER ACOUSTICS
RAYMOND HETU UNDERGRADUATE STUDENT PRIZE IN ACOUSTICS
THOMAS D. NORTHWOOD GRADUATE STUDENT PRIZE IN ARCHITECTURAL AND ROOM ACOUSTICS
ALBERT S. BREGMAN GRADUATE STUDENT PRIZE IN PSYCHOLOGICAL ACOUSTICS

Prix
PRIX POST-DOCTORAL EDGAR ET MILLICENT SHAW EN ACOUSTIQUE
PRIX ETUDIANT ALEXANDER G. BELL EN COMMUNICATION ORALE ET AUDITION (2F OU 3F CYCLE)
PRIX ETUDIANT ECKEL EN CONTROLE DU BRUIT (25 OU 3E CYCLE)
PRIX ETUDIANT FESSENDEN EN ACOUSTIQUE SOUS-MARINE (2F OU 3F CYCLE)
PRIX ETUDIANT RAYMOND HETU EN ACOUSTIQUE (1ER CYCLE)

PRIX ETUDIANT THOMAS D. NORTHWOOD EN ACOUSTIQUE ARCHITECTURALE ET ACOUSTIQUE DES
SALLES (2F OU 3 CYCLE)

PRIX ETUDIANT ALBERT S. BREGMAN EN PSYCHOACOUSTIQUE (25 OU 3F CYCLE)

Deadline for Applications:
June 30" 2023

Date limite de soumission des demandes:
30 juin 2023

Consult CAA website for more information
Consultez le site Internet de 'ACA pour de plus amples renseignements
(http://www.caa-aca.ca)

36 - Vol. 50 No. 4 (2022) Canadian Acoustics / Acoustique canadienne



The Acoustics Week in Canada will be held from October 3-6, 2023 in downtown Montreal, Quebec. You are invited to be

Montréal’s congress center

Venue and Accommodation

The conference will be held at the Plaza in downtown
Montreal (https://plazapmg.com/plaza-centre-ville/).
A block of rooms is available at the Bonaventure hotel
which is 5-minute walk from the conference center. A
special conference rate will be offered for reservations
made under “AWC2023 conference” codename. Ex-
tend your stay and enjoy the local area at the same spe-
cial rate. Please refer to the conference website for fur-
ther registration details: https://awc.caa-aca.ca

Plenary, technical sessions.

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:

part of this three days 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,
ASTM Building Acoustics Standards Committee
meeting, technical tour and an exhibition of products
and services relating to the field of acoustics and vi-
bration.

Take a few days before or after the conference to
enjoy the area! Quebec is famous for its fall colours,
when trees all over the place turn bright shades of red,
orange, and yellow before losing their leaves. It's an
annual spectacle that draws tourists from around the
world and remains impressive even to those of us who
see it every year! Montreal still has important events
to offer at this time of year such as the OFF Jazz Fes-
tival and the Festival du nouveau cinema.

Jacques Cartier’s Bridge

Montréal Downtown

AEROACOUSTICS / ARCHITECTURAL AND BUILDING ACOUSTICS / BIO-ACOUSTICS AND BIOMEDICAL
ACOUSTICS / MUSICAL ACOUSTICS / NOISE AND NOISE CONTROL / PHYSICAL ACOUSTICS / PSYCHO- AND
PHYSIO-ACOUSTICS / SHOCK AND VIBRATION / SIGNAL PROCESSING / SPEECH SCIENCES AND HEARING
SCIENCES / STANDARDS AND GUIDELINES IN ACOUSTICS / ULTRASONICS / UNDERWATER ACOUSTICS
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Abstracts

Abstract for technical papers are due before June 15, 2023 through the conference web site. Two-page summaries for
publication in the proceedings are due August 1st, 2023. If you would like to organize a session on a specific topic please
contact the Technical Chair as soon as possible.

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. Com-
panies 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.

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.

Registration details.

Please refer to the conference web site: https://awc.caa-aca.ca

Contacts.

Conference Chair:

Olivier Doutres (ETS)
(conference(@caa-aca.ca)

Technical Chair:

Thomas Padois (IRSST)
(technical-chair@caa-aca.ca)

Exhibits and Sponsorship coordinator:

Julien Biboud (MECANUM)
(awc2023exhibitors@caa-aca.ca)
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La Semaine Canadienne de I'acoustique aura lieu du 3 au 6 octobre 2023 au centre-ville de Montréal, au Québec. Vous
&tes invités a assister a cette conférence de trois jours durant laquelle les derniers développements en matiére d'acoustique et
de vibration au Canada seront présentés. Chaque journée débutera par une conférence pléniére qui sera suivie de sessions
thématiques. Vous pourrez échanger lors de la réception
de bienvenue et du banquet. Une réunion du comité des
normes d'acoustique du batiment de 1'ASTM sera
également organisée ainsi qu’une visite technique et une
exposition de produits et services liés a I’acoustique et a
la vibration.

Prenez quelques jours avant ou aprés la conférence
pour profiter de la région! Le Québec est célebre pour ses
couleurs d'automne, lorsque les arbres prennent des
teintes vives de rouge, d'orange et de jaune avant de perdre
leurs feuilles. C'est un spectacle annuel qui attire des
touristes du monde entier et qui reste impressionnant
méme pour ceux d'entre nous qui le voient chaque année !
Montréal garde aussi quelques événements de marque a
| cette période de I’année comme I’OFF Festival de Jazz et
Palais des congreés de Montréal le Festival du nouveau cinéma.

Lieu et hébergement

La conférence se déroulera au Plaza dans le centre-ville
de Montréal (https://plazapmg.com/plaza-centre-
ville/). Des chambres seront disponibles a 1’hotel
Bonaventure, a 5 minutes a pied du centre de
conférence, avec un tarif spécial pour les réservations
faites sous le nom “AWC2023 conference”. Prolonger
votre séjour a 1’hotel au méme tarif afin de profiter du
centre-ville et de la région. Veuillez consulter le site
web de la conférence pour plus d'informations sur
I'inscription : https://awc.caa-aca.ca

Sessions pléniéeres et techniques

Des sessions pléniéres, techniques et des ateliers sont - -
prévues tout au long de la conférence. Chaque journée Centre ville de Montréal

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 l'acoustique,
a savoir

AEROACOUSTIQUE / ACOUSTIQUE DU BATIMENT ET ARCHITECTURALE / BIOACOUSTIQUE / ACOUSTIQUE
BIOMEDICALE / ACOUSTIQUE MUSICALE / BRUIT ET CONTROLE DU BRUIT / ACOUSTIQUE PHYSIQUE /
PSYCHOACOUSTIQUE / CHOCS ET VIBRATIONS / LINGUISTIQUE / AUDIOLOGIE / ULTRASONS / ACOUS-

TIQUE SOUS-MARINE / NORMES EN ACOUSTIQUE
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Résumeés

Les résumés des articles doivent étre soumis au plus tard le 15 juin 2023 sur le site Web de la conférence. Les articles de
deux pages, a soumettre le ler aotit 2023, seront publiés dans les actes de la conférence. Si vous désirez organiser une session
sur un sujet précis, veuillez communiquer avec le président technique le plus tot possible.

Exposition et parrainage

La conférence offre aux entreprises fournissant des produits et des services la possibilité de s'engager auprés de la communauté
acoustique par le biais d'expositions et de parrainages.

L'exposition des produits et services facilite l'interaction entre les vendeurs et les personnes intéressées. Les entreprises et
les organisations souhaitant participer a l'exposition doivent contacter le coordinateur de I'exposition et du parrainage pour
obtenir de plus amples informations. Les exposants sont encouragés a réserver le plus tot possible pour bénéficier des meilleures
places.

La conférence offrira des possibilités de parrainage. En plus des niveaux platine, or et argent, certaines sessions techniques,
événements sociaux et pauses café pourront étre sponsorisées. Les sponsors peuvent ajouter leur logo sur le site web de la
conférence dans les 10 jours suivant leur parrainage. D'autres informations et avantages du parrainage peuvent étre obtenus
aupres du coordinateur des expositions et du parrainage ou sur le site web de la conférence.

Etudiant-e's

Les étudiant-e's sont vivement encouragé-e-s a participer a la conférence. Les étudiant-e's présentant un article seront ¢ligibles
pour obtenir un des trois prix de $500 a décerner. Des bourses de participation seront également offertes aux étudiant-e's dont
les communications sont acceptées pour présentation.

Inscription

Pour plus d'informations sur l'inscription, veuillez consulter le site Web de la conférence. https://awc.caa-aca.ca

Contacts.

Président de la conférence:

Olivier Doutres (ETS)

(conference@caa-aca.ca)

Président technique:

Thomas Padois (IRSST)
(technical-chair@caa-aca.ca)

Coordonateur des expositions et du parrainage:

Julien Biboud (MECANUM)
(awc2023exhibitors@caa-aca.ca)
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anadian acoustics
acoustique canadienne

Journal of the Canadian Acoustical Association - Revue de I’Association canadienne d’acoustique

Invitation

Numéro spécial “Semaine du son Canada
UNESCO”

Acoustique Canadienne

Un numéro spécial dédié a "La semaine du son Canada - UNESCO" est prévu pour le numéro de mars 2023 de la revue
Acoustique Canadienne et que tous les participants sont invités a soumettre un article servant d’actes de conférence et
reprenant les éléments présentés durant cette semaine.

Comment en faire partie?

Pour contribuer a ce numéro spécial, les auteurs sont invités a soumettre un article sous forme d’un résumé de 2 pages, sous
la rubrique « Numéro spécial » dans notre systéme en ligne au https://jcaa.caa-aca.ca avant le 15 janvier 2023. Il est
possible de soumettre un méme article dans les 2 langues officielles.

Chaque article sera révisé par le comité éditorial de 1’Acoustique canadienne qui veillera a 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).

De véritables actes de conférences dans lesquels vous voulez paraitre!

Comme tous les numéros de la revue Acoustique Canadienne, cette édition dédiée sera publiée en format papier et envoyée a
tous les membres nationaux et internationaux de I’ Association canadienne d’acoustique. Une version €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.

Pour toutes questions, vous pouvez communiquer avec Mme Pascale Goday (pascalegoday@gmail.com), éditorialiste
invitée pour ce numéro spécial, Romain Dumoulin (deputy-editor@caa-aca.ca), rédacteur en chef adjoint, ou encore
Jérémie Voix (president@caa-aca.ca), président de I’ Association canadienne d’acoustique.

| ﬁlNE
SOl

CANADIAN ASSOCIATION
ACOUSTICAL CANADIENNE
ASSOCIATION D'ACOUSTIQUE
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CANADIAN ACOUSTICAL ASSOCIATION

Minutes of the Board of Directors Meeting
Tuesday, 27 September 2022 13:30 — 16:30 PM (EDT)
Sheraton Hotel Newfoundland, St John’s and Zoom videoconference

1. Call to Order
Meeting was called to order at 4:30 PM NDT

Present in person were Jérémie Voix (chair), Victoria Duda, Bill Gastmeier, Bryan Gick, Michael Kiefte,
Roberto Racca, Joana Rocha, Mehrzad Salkhordeh, Len Zedel, Ben Zendel. Attending online were Umberto
Berardi, Dalila Giusti, Andy Metelka, Hugues Nélisse.

The meeting agenda was approved as proposed (moved by Jérémie, seconded by Mehrzad).

2. President’s Report (Jérémie Voix)

Jérémie updated the Board on the status of several ongoing major projects that would necessitate a more active
involvement on the part of designated Board members or external resources.

Most important is the migration of the CAA website to the latest WordPress format; Jérémie indicated that he
was hoping to line up volunteer help through a direct appeal to members of the Association. Many details of the
content rendering must be fine tuned to work properly.

The initiative to create an inventory of training programs in acoustics across Canada needs dedicated volunteers.
The goal would be to set up an online repository of all the professional, undergraduate, and graduate courses/training
offered through universities, colleges, associations, etc. for the benefit of the entire Canadian acoustic community.

Board of Directors operation manual and procedures update: Michael Kiefte reported no progress to date but
remains keen on leading the initiative. Our operation manual has not been updated since early 2000’s, whereas the
role of several key resources has evolved over time, and it would be good to update this information and transcribe
it to a wiki.

Solicitations for Practitioners’ Corner feature in Canadian Acoustics: Alberto Behar’s efforts in canvassing for
submissions have not yet led to substantial results. Bill Gastmeier suggested that the drumming up of interest should
be broadened to a membership drive. The matter was left to be brainstormed at some future opportunity.

The language pack improvement initiative for the journal and membership management portal site, aimed at
providing clear and unambiguous terminology and directives in both English and French, is now ripe for progression
on the latest version of OJS. Roberto Racca is the lead for this effort, and he recommitted to the task.

A proposed Local Chapters “starter kit” needs a dedicated volunteer to develop content and to support related
activities. Several groups have shown interest in launching "local chapters", and the CAA-ACA could offer these
groups practical resources to facilitate the task and assist with coordination.

Andy Metelka confirmed that he is still interested in developing a version of the French short film “What’s an
Acoustician?” more attuned to the Canadian context and with bilingual audio; Ben Zendel offered his assistance in
locating talent for the voice-over.

Jérémie then updated the Board on the development of new functionality in the OJS journal and membership
management portal, after a succession of transitions to different platforms finally culminated in the selection of the
PKP environment hosted by Simon Fraser University. The transition was completed in July 2022, and the migration
of many scripts and programmatic tools supporting the user experience was being finalized by Cécile LeCocq. A
major improvement, Jérémie noted, is the management of advertising in the journal as a form of subscription; this
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not only simplifies payment for advertising but ensures that notifications are sent when an insertion run is about to
end and enables current advertisers to have full access to the journal. Dalila Giusti reported great improvement in
the collection of advertising revenue since the system went online.

Lastly Jérémie announced that Board member Alberto Behar would not be seeking re-election after long years
of dedicated service to the Association for which Jérémie expressed great appreciation. The vacated position would
enable Victoria Duda to seek appointment at the AGM as a regular Director after having held a one-year special
tenancy on the Board, and continue in her executive role of Awards Coordinator.

3. Treasurer’s Report (Dalila Giusti)

Dalila reported that the Association’s finances remained in good state, despite a decrease in revenue from member
dues which jives with an overall downward trend in membership numbers that would be further elaborated in the
Secretary’s report. A few investments (GICs) had come to maturity this year and generated about $28,000 of interest
over their terms of 3-5 years from a total invested base of about $350,000. Current investments and re-investments
will come due between November 2023 and May 2027.

As the interest on investment is amply supporting the student awards granted by the Association, Dalila
indicated that she had included in her budgeting an increase in the monetary value of the prizes, which would be
presented by the Awards Coordinator later in the meeting and opened to discussion and voting by the Board. On
the other hand, she noted that the Association would need to be parsimonious in its use of the operating fund, which
cannot receive monies from investments, given the slump in membership dues and higher costs of operations.
Revenue from advertising in the journal, however, has gone up thanks to the immediacy of fees collection with the
new online billing; $14,000 were collected in the first round of insertions since the system went live. All that
considered, Dalila said she would investigate increasing the investment base with a transfer between $25K and
$50K from the Operating to the Capital fund subject to Board approval in the upcoming budget vote.

Looking at the financial picture for the imminent conference, Dalila informed the Board that AWC 2022 was
projected to incur a deficit; the exact amount was not yet known. She noted that any unspent student travel allocation
could be used to help shore up the conference budget.

Printing costs for the journal are expected to be substantially higher with the inevitable changes in production
arrangements, Dalila noted; it will be ideal if they can be supported with increased advertising revenue, but ways
to keep costs low should also be sought. The March issue (mailed out last June) was published by a new printing
house with very high quality, possibly even excessive; this aspect should be revisited to seek greater cost
effectiveness. Dalila added that 100 copies of the September issue, printed just in time, were delivered to Umberto
at the airport that day and were being hand-carried to the conference for distribution; they were also expected to be
expensive. For the longer term, former chief editor of the journal Ramani Ramakrishnan has volunteered to seek
quotes from three printers and provide a cost-benefit analysis leading to a choice.

Dalila went through some highlights of the 2022 and proposed 2023 budgets (previously circulated to all
Directors) and a brief discussion ensued especially regarding the student travel support for AWC, which Dalila
suggested should be structured in a way that is fair to students incurring the greatest costs. The matter was left to
be brainstormed in a separate forum (Jérémie suggested having it on the agenda for the Spring meeting); for the
present AWC it was agreed that all out of town student participants would receive $500.

Dalila moved that the budget and related provisions be approved; the motion was seconded by Jérémie and
carried unanimously in the Board’s vote.
4. Editor’s report (Umberto Berardi)

Umberto updated the Board on the challenges faced with the production of the journal, which he had outlined in
detail at the previous meeting in the Spring. The editorial workflow problems associated with the hindered
functionality of the online journal management system (OJS) have now been largely overcome after the final port
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to the PKP hosting; a tougher difficulty had been the bankruptcy of the publishing company that had handled the
printing and mailing of the physical journal for much of its existence. After having to iterate through another printing
house that managed producing one issue before it too went into difficulties, a new printer was engaged that provided
a high-quality product but at substantially increased costs. The first issue of Volume 50 (the nominal March 2022
issue) was printed and mailed in June, then priority had to be given to the September issue (Vol. 50 issue 3) because
it is the conference issue collecting the proceedings papers and traditionally distributed before the event. 100 copies
of that issue, as already mentioned by Dalila, were delivered to Umberto in Toronto that very day for hand-carrying
to St. John’s, but the frantic editorial and production effort had required to leapfrog completely issue 2 (June 2022).
Umberto asked the Board for advice on what to do next — skip the June issue and publish the December one or
publish issue 2 out of temporal sequence. Jérémie noted that a journal should never skip an issue as that would
create indexing problems by various indexers (Google Scholar, Elsevier, etc.), and the Board recommended to go
for the full four issues also to meet obligations to advertisers.

Umberto noted that content is available in reasonable quantity to populate a delayed June issue, though it will
not be a very thick one; the December issue will be more substantial. It was noted that it would be preferable from
the standpoint of full-year advertisers to have a distinct mailing of each issue even if they were produced in close
succession, because it would raise greater readership attention to each ad. After some discussion of the practicality
and cost of the alternatives it was agreed that issues 2 and 4 would be mailed out distinctly on whatever production
schedule could be achieved.

5. Secretary’s Report (Roberto Racca)

Roberto presented as per usual format a comparative table of membership numbers and their trend over the previous
12 months. He noted that the numbers for both the full and student membership categories had steadily decreased,
totalling a loss of almost 50 members year on year relative to Fall 2021. As an arguably contributing reason he
conjectured that following a rise in numbers leading up to the AWC virtual event of early October 2021, for which
membership had been a registration prerequisite, numbers might have fallen through non-renewal because people
were not similarly motivated to attend the in-person event in 2022 even at discounted member rates. Roberto noted
that, if indeed a cause for the drop, this would raise the possibility that in-person conferences may not be as effective
a stimulus for membership after the experience of a virtual event in the two past years.

A discussion followed among Board members on the relevance of the demographics (professional affiliation
and career stage) of members who failed to renew. A recommendation was made to the Secretary to generate the
needed analytics for interpreting as far as possible any patterns, then reach out to members in an informed approach
to re-engage them. Roberto also noted that — although the number of sustaining subscribers tends to endure out of
an exemplary commitment of that group — we should think of better ways of recognizing and enhancing the profile
in the Association of these organizations who contribute to and empower its activities. One possibility is to feature
on a rotating basis, in a prominent placement on the online Journal site, a brief profile of each sustaining
organization, e.g. as the “Sustainer of the month”. The suggestion was raised to do something similar for student
members, whose career objectives would receive a boost from the showcasing of their interests and research in such
a manner. These ideas will be explored and may provide a valuable way to engage in a much more tangible and
individual manner key sectors of the membership.

6. Awards Coordinator’s Report (Victoria Duda)

Victoria presented the summary of the prizes to be awarded this year and noted that no entries were received for the
Fessenden prize in underwater acoustics, an especially noticeable absence at a conference where that subject is
especially prominent in the program. She stressed the importance of better social media showcasing, particularly
on LinkedIn, of not just the winners but also their academic advisor and research topic — thus creating a highly
visible promotion across professional circles which would motivate others to pursue the awards also for the sake of
the exposure.
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Victoria raised the matter of the Hétu prize, which had previously been the subject of some discussion as to
whether instead of a preselected book the prize it could be converted to the monetary value of a book. Jérémie had
done some background research and found no evidence that the original prize was set up explicitly to be a selected
book. Victoria suggested that unless some restrictive evidence was brought up, the change should be presented to
the membership at the AGM. Brian proposed and Dalila seconded a motion to make the cash amount $300; all
Board members approved.

Referring to a passage of the Association’s operations manual, cited in her report, which gives Directors the
power to authorize through a majority vote any “expenditures for the purpose of furthering the objects of the
corporation”, Victoria moved for an increase of 30% of all monetary prizes; Mehrzad seconded. All voted in favour,
with the change having effect immediately to increase the current year’s prizes.

Lastly Victoria raised the question of whether the Directors’ Award should be revived this year; she presented
a list of recent articles published in Canadian Acoustics that could qualify for the Award provided at least one author
was a member of the Association. Hugues provided some detail on the evaluation and scoring system as was
practiced in the past. It was agreed that the award would go ahead this year and Victoria would make the necessary
arrangements to enable scoring by the Directors.

7. Social Media Editor’s Report (Romain Dumoulin)

Speaking on Romain’s behalf, Jérémie gave a brief update on the status of the Association’s social media, which
are steadily gaining a regular following and featuring an increasing range of content.

He relayed a request from Romain that people use a designated hashtag for any postings related to the
conference; this will be communicated to the conference participants at the beginning of the event.

8. Current and Upcoming Meetings
a. AWC 2022: St-John’s (Benjamin Zendel & Len Zedel)

The co-chairs informed the Board that the event was fully coordinated and ready to start the following morning.
They identified some key statistics and facts:

o Over 80 people registered.

o 70 presentations; two keynote talks.

o Session on teaching of acoustics did not receive strong input — but it is a valuable idea.
o Coast Guard ship tour by prior registration is arranged and set to proceed.

o Harbour symphony — ships’ horns chorus — will take place on the Friday noon.

b. ISO TC43 Plenary Montréal 2023 (Jérémie Voix)

Organizing well underway.

¢. AWC 2023 Montréal (Olivier Doutres)

Organizing well underway.

d. AWC 2024 Toronto Ryerson (Umberto Berardi)

Still some question of whether a more Western location might be preferable, but Ryerson is ready and committed
to host the event at this point.
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e. InterNOISE 2025 Ottawa (Joana Rocha and Sebastian Ghinet)

Joana provided an update on the bidding process that now has Ottawa and Brazil (city not specified) as the two
competing candidates. The City of Ottawa was very helpful in putting together an outstanding quality bid. Budget
turned out to be a primary factor and Brazil seems to have a stronger position than Ottawa; the final word is not
out — will know in November.

f. AWC 2025 Ottawa (Joana Rocha and Sebastian Ghinet)

Conditional to InterNOISE bid not being successful for Ottawa. In that case, could instead consider hosting AWC
2024 if Ryerson preferred this option.

9. Varia

No new matters were raised.

10. Next Meeting
To be held in Spring 2023 by video conference.

11. Motion to adjourn

Moved by Jérémie, seconded by Dalila. Meeting adjourned at 7:45 PM NDT.
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CANADIAN ACOUSTICAL ASSOCIATION

Minutes of the Annual General Meeting
Thursday, September 29", 2022, 17:00-18:00 PM (NDT)
Sheraton Hotel Newfoundland, St John’s

1. Call to Order

Meeting was called to order 17:05 (NDT) by Jérémie Voix (President), who said a few words of welcome to 31 people in
attendance and introduced the meeting agenda. He moved that the agenda be adopted, seconded by Mehrzad Salkhordeh.

2. President’s Report (Jérémie Voix)

Jérémie updated the attendees on some of the project initiatives that the Association is pursuing, for some of which he
appealed for assistance from volunteers among the membership; he highlighted in particular:
e The migration of the main CAA-ACA web site to the latest WordPress environment.
e The creation of an inventory of training programs in acoustics across Canada.
e An outreach among members of the noise control consulting industry to solicit editorial contributions to a
Practitioners’ Corner regular feature in Canadian Acoustics.
e The coordination and support of local chapters promoting acoustics knowledge and the activities of the Association,
through visibility on the CAA web site and the creation of a “starter kit”.

Moving on to new business, Jérémie informed the members that the Open Journal System portal, which had experienced
major malfunctions following its migration to the professionally hosted environment OpenJournalSystems.com, has been
moved to the PKP platform hosted by Simon Fraser University. The transition was completed in July 2022 and is working
well; the migration of scripts and tools supporting functionality from membership management to journal production was
being finalized by Cécile Le Cocq. A major improvement that is now fully implemented, Jérémie noted, is the management
of advertising in the journal as a form of subscription; this not only simplifies payment for advertising but ensures that
notifications are sent out when an insertion run is about to end and enables current advertisers to have full access to the
journal.

Lastly Jérémie announced that long-time Board member Alberto Behar, whom he thanked publicly for his years of service
to the Association, would not be seeking re-election. This would enable Victoria Duda, currently reaching the end of a one-
year special tenancy on the Board as allowed by the Association articles, to seek appointment as a regular Board member and
continue in her executive role of Awards Coordinator. Jérémie noted that Victoria’s presence would help balance gender
representation on the Board, and he also advocated for an increase in future rollover of Board positions to new participants
through the establishment of a more formal cycle.

3. Treasurer’s Report (Dalila Giusti)

Jérémie, delivering the report on behalf of Dalila in her absence, highlighted key points from the financial statements of the
Association. He presented a comparative table of accounts balances over the previous few years, showing a solid financial
position with over $553,000 in assets between capital fund (from which awards are distributed), operating fund (for general
expenses) and investments. He noted that the interest from investments (held in several GICs that protect the principal and
guarantee a minimum rate of return, which over the years has often been substantially exceeded) is the source of funding for
awards and pointed out that assets from the operating fund can be moved to the capital fund but not vice versa. He then
presented a list of disbursed awards, noting that by decision of the Board the monetary value of all awards save the Science
Fair scholarship had been permanently increased by 30%; the total payout in prizes for 2022 is $9,300 (a few awards
including the Fessenden prize were not bestowed for want of applicants) against an interest income of $28,320.

Jérémie presented the current year budget comparing actuals to forecast on both sides of the balance sheet; he commented
on a higher-than-expected revenue from advertising thanks to the guaranteed payment under the new online management
system, but a substantial increase in journal production costs caused by the need to engage new printing houses as the
pandemic caused the long-time incumbent as well as others to fail. Pending the actualizing of the remaining production costs
for the journal and the financial performance of the current conference (the first in-person since the pandemic), the definitive
financial position for the 2022 fiscal year remains uncertain. Jérémie then presented the proposed budget for 2023, which
conservatively forecasts a deficit of about $10,000. He moved for the budget to be approved, which was seconded by Roberto
Racca; the motion carried.
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4. Secretary’s Report (Roberto Racca)

Roberto opened his presentation with a table of membership numbers and their trend over the previous 12 months. He noted
that there had been a decrease in numbers in both the full and student membership categories, totalling a loss of almost 50
members year on year relative to October 2021. He surmised that following a rise in the lead-up to the Acoustic Week in
Canada virtual event of early October 2021, for which membership was a prerequisite, numbers might have fallen by attrition
as people were not similarly motivated by lower registration fees for members to attend the in-person event in 2022.
Although the downward trend cannot be solely attributed to this cause, Roberto noted, this alerts to the possibility that in-
person conferences may not be as effective a stimulus for membership after the experience of a virtual event in the two past
years. That factor aside, he continued, it remains imperative that the Association provide greater value and motivation to its
members if the trend in membership numbers is to be turned upward. While inviting contribution of any suggestions to that
end, Roberto mentioned an idea discussed recently with the Board for raising the visibility of some key segments of the
Association’s ranks through rotating monthly postings on the CAA-ACA web site of institutional and individual profiles of
one or more sustaining subscriber(s) and student member(s). This and other initiatives aimed at recognizing and showcasing
the qualifications of members and institutional supporters of the Association would be considered and acted on by the
Secretary and other members of the executive and Board.

5. Awards Coordinator’s Report (Victoria Duda)

Victoria presented a list of the 2022 award winners and the monetary value of each prize. She emphasized the fact that prizes
had been increased by 30% by recommendation of the Board and announced that the Hétu prize had been converted from a
preselected book to a $300 cash value. Noting that not all the prizes had been awarded that year for want of nominees,
Victoria exhorted the coordinators of individual awards to reach out more broadly to university faculty and publicize the
winners and their supervisors in social media to give a strong profile and appeal to the awards and the Association.

6. Editor’s Report (Umberto Berardi)

Umberto gave an update on the challenges faced with the production of Volume 50 of Canadian Acoustics in 2022. There had
been difficulties associated with the functionality of the online journal management system (OJS) that have now been largely
overcome; a bigger challenge had been the bankruptcy of the publishing company that had handled the printing and mailing
of the physical journal for much of its existence but could not survive the downturn caused by the pandemic. An alternative
printing house handled the printing and distribution of the March issue (mailed in June) before it too was unable to remain in
business; a new printer had then been engaged to produce the all-important September conference issue that was distributed
at the current event, with excellent quality of product but higher costs than in the past. Umberto noted that on the advice of
the Board it had been decided to next publish the June issue to ensure consistency of indexing (approved article content was
already available), followed by the December issue.

Umberto noted that there were some critical vacancies on the editorial board in fields that included Bioacoustics, Physical
Acoustics and Underwater Acoustics, and he invited suggestions or volunteering by qualified candidates. He pointed out that
the new online production system required some new training for the editors. Finally, Umberto noted that features of the
journal such as the Practitioner’s Corner had been neglected of late but will be revitalized, because Canadian Acoustics
should be of value to all sectors of our membership, not only the scientific community.

7. Social Media Editor Report (Romain Dumoulin)

Jérémie gave a brief presentation on behalf of Romain Dumoulin, showing a few screenshot examples of recent posts on
Twitter and LinkedIn related to promoting events at the present conference, and displaying trend statistics that indicate a
steady increase in following and activity on the platforms that the Association uses. He noted that the publishing of CAA-
ACA news, events and initiatives on LinkedIn and other media is a main focus, and encouraged the submission of relevant
items to post.

8. Meetings Present and Future
AWC 2022: St John’s, Newfoundland (Benjamin Zendel and Len Zedel, Memorial University, co-Chairs)

Len Zedel and a member of the AWC 2022 organizing committee, Cristina Tollefsen of DRDC Atlantic in Halifax, shared
the stage and provided an update on the current conference, the first to be held as an in-person event since 2019. They
reported that 80 participants had come to the conference, 16 of them students — a respectable attendance especially given the
far-flung location of the event and the uncertainties still associated with travel in the unpredictable circumstances of the
pandemic. Noting the ocean facing setting and maritime traditions of St John’s they remarked on the three underwater
acoustics sessions on the program, two of them on shipping noise. They congratulated on their dedication the core volunteers
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who helped most directly with the organizing of the conference, and thanked for their support the sponsors and exhibitors
who made possible various activities throughout the event and provided a focus of interest. Len spoke about some of the
unique sharing of knowledge that took place at this edition of AWC including the session on teaching of acoustics, and
advocated for future congresses the planning of session topics that would promote cross-disciplinary thinking. Shifting
attention to the social aspects of the gathering, he commented on a very well attended students social evening and the
upcoming banquet, Coast Guard ship tour and Memorial University school of music visit. Lastly, he remarked on the high
quality and very positive reception of the two plenary sessions, one by Michael Schutz on improving safety-critical alert
sounds based on learning from musical acoustics, and the other by two members of the Canadian Coast Guard on the acoustic
components of aids to navigation.

Jérémie thanked and complimented the AWC 2022 organizers and proceeded to give an overview of planned future
annual conferences and related meetings. He commented on the progress being made in organizing for 2023 a CAA-
sponsored event in Montréal of the ISO TC43 plenary meeting (chair: Jérémie Voix, ETS) , which prompted a comment
from Peter van Delden of RWDI who argued for greater participation of subject experts in standards committees as a service
to the acoustics community. Jérémie announced that and AWC 2023 would also be hostedin Montreal (chair: Olivier
Doutres, ETS) and moved on to flexible plans for AWC 2024, which could be held in the Toronto area (chair: Umberto
Berardi, Ryerson) subject to the outcome of a bid led by Joana Rocha for hosting InterNOISE 2025 in Ottawa. Joana took the
floor for an update on that subject; she noted that Ottawa’s proposal was submitted to INCE several weeks earlier in Glasgow
and is in competition with Brazil, whose very aggressive budget might yet carry the day. Should the large organizational
responsibility for InterNOISE 2025 not fall to Ottawa, Joana noted, AWC 2024 could be held in Ottawa under her chairing
(co-chair: Sebastina Ghinet). She pointed out that Ottawa has a large scientific and technical community related to acoustics,
which would promote a substantial attendance.

9. Board of Directors Elections

Jérémie introduced the current slate of directors, including Victoria Duda on an expiring one-year special appointment, and
indicate that all would stand for re-election save for Alberto Behar whose vacated position as regular Board member could be
taken up by Victoria. He called for any other nominations from the floor; there being none, he asked for a vote by show of
hands to re-elect the members of the Board. The attendees ratified the reappointment and expressed appreciation for
Alberto’s service.

10. Varia

None on the agenda, nor raised from the membership.

11. Motion to Adjourn
Moved by Jérémie, seconded by Mehrzad Salkhordeh. Meeting adjourned at 17:55 (NDT).
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CANADIAN ACOUSTICS ANNOUNCEMENTS - ANNONCES
TELEGRAPHIQUES DE I’ACOUSTIQUE CANADIENNE

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

Acoustic Training in Canada Database: Help us to help the younger generation and seasoned professionals

CAA is building a comprehensive list of all training programs offered in acoustics in Canada and we need your help!
Below is a survey to help us populate that database that will eventually be available on CAA website. Please return
all valuable input at your earliest convenience to Mr. DeGagne (wdegagne@caa-aca.ca)!

Dear CAA members, past members and friends, The purpose of this survey is to develop an online database of all the
professional, undergraduate, and graduate acoustical courses and training programs offered through universities,
colleges, associations, etc. This database would benefit the entire Canadian acoustic community in the following
manner: 1. Track the different acoustical courses and training programs offered nationally 2. Allow CAA members
to plan their acoustical training and easily select their perfect training program to meet their career aspirations 3.
Allow CAA members to compare and contrast courses and training programs from different institutions 4. Allow
institutions and the CAA to determine where the training gaps are and to plan for future programs demands To
help us populate this database, simply return the following information at your earliest convenience to Mr. William
DeGagne (wdegagne@caa-aca.ca), volunteer for CAA: 1. Place of the Course or Training program (university, col-
leges, etc.): 2. Name of Course or Training program: 3. Approx. date the Course or Training was followed: 4. Level
(graduate, undergraduate, college course or professional training program, etc.): 5. Brief description of the Course
or Training program: 6. Webpage of Course or Training program: 7. Location of Course or Training program (City,
Province): 8. Course or Training program language: Thanks for you help towards the younger generation and sea-
soned professionals! :-)

May 31st 2021

INTER-NOISE 2023 to be held August 20-23, 2023, in Makuhari Messe (Japan)

We are very pleased to inform you that the website of INTER-NOISE 2023 has been launched. Its link is https://in-
ternoise2023.org/.

The INTER-NOISE 2023 is held at Makuhari Messe (https://www.m-messe.co.jp/en/) from August 20-23, 2023,
which is sponsored by International Institute of Noise Control Engineering (I-INCE) and is co-organized by Insti-
tute of Noise Control Engineering of Japan (INCE/]), Acoustical Society of Japan (ASJ).

August 12th 2022

Alberto Behar Passed Away

Beatriz and Alberto Behar, died peacefully on Tuesday, November 29th, 2022 surrounded by their loved ones in
Toronto, Canada.

Following their wishes, there will not be a funeral or any other kind of ceremony. However, should you wish to cel-
ebrate their life, we encourage you to make a donation in their names to the Canadian Heart and Stroke Foundation,
the Canadian Kidney Foundation or to a charity of your choice. They lived their lives filled with adventures, joy and
on their own terms. Although we are saddened by their departures, they leave great memories in our hearts. With
love, their children, grandchildren and great granddaughters, as well as all colleagues from the Canadian Acoustical
Association

December 19th 2022
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A la recherche d’un emploi en acoustique ?

De nombreuses offre d’emploi sont affichées sur le site de I’Association canadienne d’acoustique !
Vous pouvez les consulter en ligne a I’adresse http://www.caa-aca.ca/jobs/

August 5th 2015

Répertoire des formations en acoustique au Canada : aidez-nous a aider la jeune génération et nos professionels
d’expérience

L’ACA est en train de dresser une liste compléte de tous les programmes de formation offerts en acoustique au
Canada et nous avons besoin de votre aide ! Vous trouverez ci-dessous un sondage qui nous aidera a alimenter
cette base de données qui sera éventuellement disponible sur le site Web de la CAA. Veuillez retourner vos précieux
commentaires a M. DeGagne (wdegagne@caa-aca.ca) dans les plus brefs délais !

Chers membres, anciens membres et amis de I’ACA, Le but de cette enquéte est de développer une base de données
en ligne de tous les cours et programmes de formation en acoustique professionnels, de premier et de deuxiéme
cycle, offerts par les universités, les colleges, les associations, etc. Cette base de données profiterait a ’ensemble
de la communauté acoustique canadienne de la maniére suivante : 1. Suivre les différents cours et programmes
de formation en acoustique offerts a 1’échelle nationale. 2. Permettre aux membres de 'ACA de planifier leur for-
mation en acoustique et de choisir facilement le programme de formation idéal pour répondre a leurs aspirations
professionnelles. 3. Permettre aux membres de 'ACA de comparer et d’opposer les cours et les programmes de for-
mation de différentes institutions. 4. Permettre aux institutions et a 'ACA de déterminer ol se trouvent les lacunes
en matiere de formation et de planifier les demandes de programmes futurs. Pour nous aider a alimenter cette base
de données, il vous suffit de retourner les informations suivantes dans les meilleurs délais & M. William DeGagne
(wdegagne@caa-aca.ca), bénévole pour 'ACA : 1. Lieu du cours ou du programme de formation (université, col-
leges, etc.) : 2. Nom du cours ou du programme de formation : 3. Date approximative a laquelle le cours ou la
formation a été suivi. 4 : 4. Niveau (études supérieures, premier cycle, cours collégial ou programme de formation
professionnelle, etc :) 5. Breve description du cours ou du programme de formation : 6. Page web du cours ou du
programme de formation : 7. Lieu du cours ou du programme de formation (ville, province) : 8. Langue du cours
ou du programme de formation : Merci pour votre aide a I'intention de la jeune génération et de nos professionels
d’expérience ! :-)

May 31st 2021
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MEMBERSHIP DIRECTORY 2022 - ANNUAIRE DES MEMBRES 2022

This member directory is generated from the Cana-
dian Acoustical Association membership database
records. Please feel free to update or correct this in-

Ce répertoire des membres est généré a partir des
informations de la base de données des membres
de I’Association canadienne d’acoustique. Merci de

formation directly on http://jcaa.caa-aca.ca.

mettre a jour ou corriger toute information directe-
ment sur http://jcaa.caa-aca.ca.

Code | Subscription type Type d’inscription
1 Individual Member Membre individuel
2 Student Member Membre étudiant
3 Indirect Subscriber (Canada) Abonné institutionnel indirect (Canada)
4 Sustaining Subscriber Abonné de soutien
5 Indirect Subscriber (USA) Abonné institutionnel indirect (E-U)
6 Indirect Subscriber (International) Abonné institutionnel indirect (International)
7 Emeritus Member Membre Emeritus
8 Full-Page Advertisement (1 year) Publicité pleine-page (1 an)
10 | Direct Subscriber Abonné institutionnel - Direct
13 | Half-Page Advertisement (1 year) Publicité demie-page (1 an)
14 | Quarter-Page Advertisement (1 year) | Publicité quart de page (1 an)
15 Retired Member Membre retraité

Ange- Dominique Akesse [2]
James Madison University
N/A -US
akesseaa@dukes.jmu.edu
N/A

Expertises: N/A

CDM Stravitec Ltd [8]

CAA

N/A -CA
a.rodrigues@cdm-stravitec.com
N/A

Expertises: N/A

Daniel Aalto [1]

University of Alberta

University of Alberta, 2-70 Corbett Hall,
Edmonton, AB, T6G 2G4, - CA
aalto@ualberta.ca

N/A

Expertises: speech production; MRI; head
and neck cancer; biofeedback

Dr. Adel A. Abdou [1]

King Fahd University of Petroleum and
Minerals, (KFUPM)

Architectural Engineering Dept. P.O. Box
1917 Dharan 31261 - SA
adel@kfupm.edu.sa

+966504987206

Expertises: Architectural Acoustics
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Daniel Adarve [1]

LEA Consulting Ltd.
N/A-CA
fgunblade89@yahoo.com
N/A

Expertises: N/A

Brian Allen [1]

N/A

571 Chrislea Road Woodbridge, ON L4L 8A2,
-CA

BAllen@ehpricesales.com

N/A

Expertises: N/A

Paolo Ammirante [1]

N/A

N/A-N/A

paolo.ammirante@ryerson.ca

N/A

Expertises: music perception and cognition

Maedot S. Andargie [2]

University of Toronto

Maedot Andargie, , 310-25 Capreol Crt, ,
Toronto, ON M5V3Z7, - CA
maedot.andargie@mail.utoronto.ca

N/A

Expertises: Architectural Acoustics, Building
Acoustics, noise perception, Acoustic Comfort

Koorosh Ariyaee [2]

University of Toronto

N/A-CA
koorosh.ariyaee@mail.utoronto.ca

N/A

Expertises: Phonetics, acoustics, Linguistics

James Au [1]

AECOM Canada Ltd.

1000-5090 Explorer Drive, Mississauga,
Ontario, Canada, L4W 4X6, - CA
jamesaul@gmail.com

905-712-7056

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Morgan Austin [1]
Valcoustics Canada Ltd.
N/A -CA
maustin@valcoustics.com
N/A

Expertises: N/A

Frank Babic [1]
Stantec Consulting Ltd.
N/A -CA
fbabicl@hotmail.com
6472876773

Expertises: N/A

Canadian Acoustics / Acoustique canadienne


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

Jeff Bamford [1]

Engineering Harmonics Inc

1249 McCraney Street East L6H 3A3, - CA
jBamford@EngineeringHarmonics.com
4164653378

Expertises: Engineering Acoustics / Noise
Control, Signal Processing / Numerical
Methods, Other

Mr. Alberto Behar [15]

Ryerson University

307 - 355 St Clair W, Toronto, M5P 1T5 - CA
albehar31@gmail.com

(416) 265-1816

Expertises: Hearing Conservation, Hearing,
hearing loss

Dr. Umberto Berardi [1]

Ryerson University

350 Victoria Street,, , Ryerson University, Dep
Architectural Science,, , Toronto, Ontario,
M5B 2K3, - CA

uberardi@ryerson.ca

416 979 5000 (3263)

Expertises: Architectural Acoustics, Acoustic
materials

CSIC Biblioteca [6]

N/A

Ctro Tecnol Fisicas L Torres Quevedo Serrano
144 28006 Madrid, - ES
Alex.Clemente@Lminfo.es

N/A

Expertises: N/A

Sonya Bird [1]
N/A
N/A-N/A
sbird@uvic.ca
N/A

Expertises: N/A

Mark Bliss [1]

BKL Consultants Ltd.

BKL Consultants Ltd., , 301 - 3999 Henning
Drive, , Burnaby, BC ; V5C 6P9, - CA
bliss@bkl.ca

604-988-2508

Expertises: N/A

Atif Bokhari [1]

N/A

7101 Branigan Gate, #17, Mississauga, ON,
L5N 7S2-CA

atif bokhari@aecom.com

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Ian Bonsma [1]

HGC Engineering

444-5th Avenue SW Suite 1620 Calgary,
Alberta T2P 2T8, - CA
ibonsma@hgcengineering.com

587-441-1583

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Forest Borch [1]
N/A

N/A-CA
borch@bkl.ca
N/A

Expertises: N/A

Dr. Rachel Bouserhal [1]

Ecole de technologie supérieure

N/A-N/A

rachel.bouserhal@etsmtl.ca

N/A

Expertises: Speech Sciences, Hearing
Conservation, noise, Speech Communication

Dr. A.J. Brammer [1]

Envir-O-Health Solutions

4792 Massey Lane, K1J 8W9 - CA
anthonybrammer@hotmail.com

613 744 5376

Expertises: Engineering Acoustics / Noise
Control, Psychological / Physiological
Acoustic, Hearing Sciences, Shock and
Vibration

British Library [6]

British Library

Acquisitions Unit (DSC-AQO) Boston Spa
Wetherby 1523 7BQ), - GB
indirectintl@caa-aca.ca

N/A

Expertises: N/A

Claudio Bulfone [1]

N/A

531 - 55A St. Delta, BC VAM 3M2 - CA
cbulfone@gmail.com

N/A

Expertises: N/A

Mr. Todd Anthony Busch [1]

Todd Busch Consulting

Todd Busch Consulting #604 - 1177 Bloor
Street East, Mississauga, Ontario L4Y2N9, -
CA

toddbusch@hotmail.com

647-545-7357

Expertises: N/A

Wil Byrick [1]

N/A

1370 Don Mills Rd, Unit 300 Toronto, ON
MB3B 3N7 - CA

wbyrick@pliteq.com

416-449-0049

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Hugo Catineau [2]

Institut des sciences de la mer de Rimouski
N/A-CA

hugo.catineau@ugqar.ca

N/A

Expertises: N/A

Canadian Acoustics / Acoustique canadienne

Mandy Chan [1]

N/A

HGC Engineering, 2000 Argentia Road, Plaza
1, Suite 203, Mississauga, ON, L5N 1P7, - CA
machan@hgcengineering.com

N/A

Expertises: Psychological / Physiological
Acoustic, Musical Acoustics /
Electro-acoustics

Pranav [2]

University of California, Los Angeles

11070 Strathmore Drive,, , Apartment 22,, ,
Los Angeles, CA, , 90024, - US
pranavc2576@g.ucla.edu

N/A

Expertises: nonlinear dynamics, complex
systems, superfluid acoustics, solitary waves,
hydrodynamic solitary waves

Marshall Chasin [1]

N/A

34 Bankstock Dr., North York, ON, M2K 2H6,
-CA

marshall.chasin@rogers.com

N/A

Expertises: Engineering Acoustics / Noise
Control, Psychological / Physiological
Acoustic, Shock and Vibration

Mark Christopher Cheng [1]

Vancouver Airport Authority

Vancouver Airport Authority, PO Box 44638,
YVR Domestic Terminal Building RPO,
Richmond, BC V7B 1W2, - CA
mark_cheng@yvr.ca

6042766366

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Other

Chinese Academy of Sciences Library [5]
N/A

PO Box 830470 Birmingham, AL 35283, - US
indirectUSA1@caa-aca.ca

N/A

Expertises: N/A

Chenhao Chiu [1]

Graduate Institute of Linguistics, National
Taiwan University

No. 1, Sec. 4, Roosevelt Road, Taipei - TW
chenhaochiu@ntu.edu.tw

N/A

Expertises: N/A

Wiladyslaw Cichocki [1]

University of New Brunswick
University of New Brunswick, Dept of
French, Fredericton, NB E3B 5A3, - CA
cicho@unb.ca

506-447-3236

Expertises: N/A

Kohl Clark [1]
Acoustical Consultant
N/A -CA
kohlc@aercoustics.com
N/A

Expertises: N/A
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Dan Clayton [1]

MIoA (Institute of Acoustics)
N/A-CA
dan.s.clayton@gmail.com
N/A

Expertises: N/A

Gregory Clunis [4]

Integral DX Engineering Ltd.

907 Admiral Ave. Ottawa, ON K1Z 616 - CA
greg@integraldxengineering.ca
613-761-1565

Expertises: Architectural Acoustics,
Psychological / Physiological Acoustic,
Hearing Sciences

Prof. Annabel J Cohen [1]

University of P.E.L

Department of Psychology, University of
Prince Edward Island, 550 University Ave.,
Charlottetown, PE, C1A 4P3 - CA
acohen@upei.ca

N/A

Expertises: N/A

Arthur Colombier [2]

ETS

N/A-CA
arthur.colombier.1@ens.etsmtl.ca
N/A

Expertises: N/A

Dr Maureen R Connelly [1]

BCIT

Building NEO3 Room 107, 3700 Willingdon
Street, Burnaby Bc V5G 3H2, - CA
maureen_connelly@bcit.ca

604 456 8045

Expertises: N/A

steven cooper [1]

the acoustic group

36 bellbird crescent, , Bowen Mountain ; NSW
2753, - AU

drnoise@acoustics.com.au

+61416263341

Expertises: psychoacoustics, wind farm
noise, soundscapes

Iara Cunha [1]

NRC

N/A-CA
iara.batistadacunha@nrc.ca
N/A

Expertises: N/A

Dr Gilles Daigle [1]

N/A

48, rue de Juan-les-Pins, Gatineau (QC), J8T
6H2,-CA

gilles_daigle@sympatico.ca

819-561-7857

Expertises: Engineering Acoustics / Noise
Control, Physical Acoustics / Ultrasound
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Tom Dakin [1]

Sea to Shore Systems Ltd.

2098 Skylark Lane Sidney, BC V8L 1Y4, - CA
tomdakin@seatoshoresystems.ca
250-514-2883

Expertises: Underwater sound speed,
underwater sensors

Steve Davidson [10]

Davidson Acoustics & Noise Control *
Division of Bouthillette Parizeau

1699, boulevard Le Cordusier, , Bureau #320, ,
Laval (Quebec) H7S 173, - CA
sdavidson@bpa.ca

N/A

Expertises: N/A

Jack Davis [1]

N/A

6331 Travois Cres NW, Calgary, AB, T2K 358 -
CA

davisjd@telus.net

403-275-6868

Expertises: N/A

Gillian de Boer [1]

Department of Linguistics, University of
British Columbia

N/A-CA

gillian.deboer@ubc.ca

N/A

Expertises: N/A

Henk de Haan [1]

dBA Noise Consultants Ltd.

dBA Noise Consultants Ltd. RR1, Site 14, Box
55 Okotoks, AB T1S 1A1, - CA
henk@dbanoise.com

403 836 8806

Expertises: N/A

Bill DeGagne [15]
Retired

N/A-CA
wdegagne@gmail.com

Expertises: Reverberation

Lucas Demysh [1]

N/A

Metallurgical Sensors Inc., 630-420 Main
Street East, Milton, ON, L9T 5G3, ,- CA
ldemysh@metsen.com

905-876-0966

Expertises: N/A

Mr. Terry J. Deveau [1]

Jasco Applied Sciences

3 Shore Road Herring Cove, NS B3V 1G6 - CA
deveau@chebucto.ns.ca

902-430-8417

Expertises: N/A

Nikoletta Diogou [2]
University of Victoria
N/A-CA
niki.diogou@gmail.com
N/A

Expertises: Yes

Mr. Andrew Dobson [1]

Howe Gastmeier Chapnik Ltd., (HGC
Engineering)

HGC Engineering, 2000 Argentia Road, Plaza
One, Suite 203, Mississauga, Ontario, L5SN
1P7 - CA

adobson@hgcengineering.com

905-826-4044

Expertises: N/A

Centre de documentation [1]

N/A

IRSST - Centre de documentation, 505 boul
de Maisonneuve O, 11e étage, Montréal, QC,
H3A3C2-CA

documentation@irsst.qc.ca

514-288-1551

Expertises: N/A

Stan Dosso [1]

University of Victoria

University of Victoria, School of Earth and
Ocean Sciences, P.O. Box 3055, Victoria, BC,
V8W 3P6 - CA

sdosso@uvic.ca

N/A

Expertises: Signal Processing / Numerical
Methods, Other, Underwater Acoustics

Olivier Doutres [1]

Ecole de technologie supérieure (ETS)

Ecole de technologie supérieure, 1100 rue
Notre-Dame Ouest, Montréal, Qc H3C 1K3, -
CA

olivier.doutres@etsmtl.ca

N/A

Expertises: Acoustic materials

Victoria Duda [1]
Université de Montréal
N/A -CA
victoria.duda@umontreal.ca
N/A

Expertises: N/A

Raphael DUEE [1]

Atelier 7hz

4633 rue de Bordeaux, Montreal (Qc), H2H
179 - CA

raphael.duee@atelier7hz.com

4388702749

Expertises: N/A

M. Yvon Duhamel [1]

Soprema

3100, rue Kunz, Drummondville, QC J2C
6Y4,-CA

yduhamel@soprema.ca

819-478-8166

Expertises: N/A

Romain Dumoulin [1]

Soft dB

3427 rue d’Iberville, H2K 3E3 Montreal, - CA
r.dumoulin@softdb.com

N/A

Expertises: N/A

Canadian Acoustics / Acoustique canadienne



Thomas Dupont [1]

Ecole de technologie supérieure (ETS)
1100, rue Notre-Dame Ouest ;, , Montréal
(Qc) Canada, , H3C 1K3, - CA
thomas.dupont@etsmtl.ca

+1-514 396-8771

Expertises: N/A

Nicole Ebbutt [2]

University of British Columbia
N/A-CA
nicoleebbutt@gmail.com

N/A

Expertises: N/A

Mr. Simon Edwards [1]

HGC Engineering

2000 Argentia Road, Plaza 1, Suite 203,
Mississauga, Ontario, LSN1P7, - CA
sedwards@hgcengineering.com
9058264044

Expertises: N/A

Dale D. Ellis [1]

N/A

18 Hugh Allen Drive, Dartmouth, NS B2W
2K8 - CA

daledellis@gmail.com

902-464-9616

Expertises: N/A

Pascal Everton [1]

Soft dB

Soft dB, 250 Av. Dunbar, suite 203,
Mont-Royal, QC H3P 2H5, - CA
p-everton@softdb.com

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Other

Jake Ezerzer [4]

JAD Contracting Ltd

1136 Centre St, Suite 194, Thornhill, ON, L4]
3M8, - CA

info@jadcontracting.ca

1-855-523-2668 toll free

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Andrew Fawcett [1]

Brown Strachan Associates
N/A -CA
andrewf@brownstrachan.com
N/A

Expertises: N/A

Maryam Foroughi [1]
Acoustic Consultant
N/A-CA

f. maryam@gmail.com
N/A

Expertises: N/A

Bretlyne Friday [1]

City of Edmonton

N/A-CA
bretlyne.friday@edmonton.ca
N/A

Expertises: environmental noise

Mr. Robert Fuller [1]
N/A

N/A-CA
rbafuller@gmail.com
6472420015
Expertises: N/A

Mr Vince Gambino [1]

N/A

3327 Eglinton Avenue West, Mississauga,
Ontario, L5M 7WS8, - CA
vgambino@vintecacoustics.com
4164555265

Expertises: N/A

Nathan Gara [1]

HGC Engineering
N/A-CA
ngara@hgcengineering.com
N/A

Expertises: N/A

Mr. Bill Gastmeier [1]

HGC Engineering

12 Roslin Ave S. Waterloo, ON N2L 2G5 - CA
bill@gastmeier.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Mr. Bill Gastmeier [4]

HGC Engineering

12 Roslin Ave S. Waterloo, ON N2L 2G5 - CA
bill@gastmeier.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Pr Marc-André Gaudreau [1]

UQTR (Université du Québec a
Trois-Rivieres), Campus de Drummondville
38 rue Descoteaux, Drummondville, Québec,
J17.21.2,- CA

marc-andre.gaudreau@ugqtr.ca

819-478-5011 #2984

Expertises: N/A

Wintta Ghebreiyesus [2]

Ryerson University

N/A-CA

wghebrei@ryerson.ca

N/A

Expertises: Aircraft noise, anc, virtual
sensing

Prof. Bryan Gick [1]
University of British Columbia
N/A-CA

gick@mail.ubc.ca

N/A

Expertises: N/A

Ms. Dalila Giusti [4]

Jade Acoustics Inc.

411 Confederation Parkway Unit 19 Concord
Ontario L4K 0A8 - CA
dalila@jadeacoustics.com

905-660-2444

Expertises: N/A

Canadian Acoustics / Acoustique canadienne

Mr Matthew V Golden [1]

Pliteq

3114 Quesada St NW, , Washington DC,
20015, - US

mgolden@pliteq.com

2027140600

Expertises: Building Acoustics

Bradford N. Gover [1]

N/A

National Research Council , Institute for
Research in Construction, 1200 Montreal Rd.,
Bldg. M-27, Ottawa, ON, K1A 0R6 , - CA
brad.gover@nrc-cnrc.gc.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Signal
Processing / Numerical Methods

Pierre Grandjean [2]

Université de Sherbrooke
N/A-CA
pierre.grandjean@usherbrooke.ca
N/A

Expertises: N/A

Dr. Anant Grewal [1]

National Research Council

National Research Council, 1200 Montreal
Road, Ottawa, Ontario, K1A-0R6, - CA
anant.grewal@nrc-cnre.ge.ca

(613) 991-5465

Expertises: N/A

Mr. Manfred Grote [1]

ARCOS Acoustical Consulting

2828 Toronto Cres. N.W., Calgary, AB T2N
3W2-CA

arcosacoustic@shaw.ca

403-826-3968

Expertises: N/A

Malahat [2]

Electrical Engineering Department,
Université du Québec (ETS), Montréal,
Canada

N/A-CA
malahat.hajkarimi-mehrban.1@ens.etsmtl.ca
N/A

Expertises: N/A

Michael D. Hall [1]

N/A

James Madison University, Dept. of
Psychology, MSC-7704-JMU, Harrisonburg,
VA, 22807 , - USA

hallmd@jmu.edu

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Natalie Hanas [2]
University of Alberta
N/A-CA
nhanas@ualberta.ca
N/A

Expertises: N/A
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Peter Hanes [1]

N/A

National Research Council Bldg M-36 Ottawa,
ON, K1A 0R6 - CA

ph3238@yahoo.ca

N/A

Expertises: N/A

Harriet Irving Library [3]

N/A

University of New Brunswick PO Box 7500
Fredericton, NB E3B 5H5, - CA
indirectcan3@caa-aca.ca

N/A

Expertises: N/A

Kyle Hellewell [1]

RWDI

RWDI AIR Inc. ; ;600 Southgate Drive,
Guelph, ON ; N1G 4P6, , ;, - CA
kyle.hellewell@rwdi.com

N/A

Expertises: Signal Processing / Numerical
Methods, Physical Acoustics / Ultrasound,
Underwater Acoustics

Colin Houde [1]

Acoustic Architecture

N/A-CA

choude@acoustiquesm.com

N/A

Expertises: Fourniture et installation de
panneaux acoustiques

Brian Howe [1]

Howe Gastmeier Chapnik Limited

HGC Engineering, Plaza One, Suite 203 2000
Argentia Rd. Mississauga, ON L5N 1P7 - CA
bhowe@hgcengineering.com

9058264044

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Mr Christopher Hugh [1]

Stantec

3875 Trelawny Circle, Mississauga, Onario,
L5N 654, - CA

chris.hugh@stantec.com

437 240-2138

Expertises: N/A

Stephen Johnson [1]

UBC

#3, 2160 West 39th Ave., , Vancouver, BC,
V6M 1715, - CA

stephen johnson@alumni.ubc.ca

N/A

Expertises: N/A

Elisabeth Kang [2]

The University of British Columbia
N/A-CA

eliskang@gmail.com

N/A

Expertises: N/A
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Kathryn Katsiroumpas [1]
Valcoustics Canada Ltd.
N/A -CA
kkatsiroumpas@gmail.com
N/A

Expertises: N/A

Dr Stephen E. Keith [1]

Health Canada

775 Brookfield Rd., 6301B, , Ottawa, ON, ,
K1A 1C1,-CA

stephen.keith@canada.ca

+1 613 941-8942

Expertises: N/A

Matthew Kelley [2]

University of Washington

7104 Woodlawn Ave #5214, , Seattle, WA
98115, - US

matthew.c kelley@ualberta.ca

N/A

Expertises: N/A

Douglas S. Kennedy [1]

N/A

BKL Consultants Ltd. #301-3999 Henning
Drive, Burnaby, BC V5C 6P9, - CA
kennedy@bkl.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Andrew Khoury [4]

N/A

12 310 ave. Wilfrid-Lazure, Montr&eacute;al,
Qc H4K 2W9, - CA
andrew.khoury@hbkworld.com

514-695-8225

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Michael Kiefte [1]

Dalhousie University

Sir Charles Tupper Medical Building, 5850
College St. 2nd Floor, Room 2C01, PO Box
15000, Halifax NS B3H 4R2 Canada, - CA
mkiefte@dal.ca

+1 902 494 5150

Expertises: Speech Communication

Mr. Corey Kinart [1]

HGC Engineering

2000 Argentia Road, Plaza One, Suite 203,
Mississauga, Ontario, L5N 1P7, - CA
ckinart@hgcengineering.com
905-826-4044

Expertises: N/A

Viken Koukounian [1]

K.R. Moeller Associates Ltd.

3-1050 Pachino Court, Burlington, ON L7L
6B9, - CA

viken@logison.com

N/A

Expertises: Acoustics ; Noise Control ;
Aeroacoustics, acoustics, speech perception,
Acoustic Measuring Techniques Room and
Building Acoustics, Speech Communication

Mr. Ivan Koval [1]

Reliable Connections Inc.

2 Englemount Avenue, Toronto ON M6B 4E9,
-CA

soundproofing.expert@gmail.com
416-471-2130

Expertises: N/A

Kelly Kruger [1]

N/A

5407 109A Ave NW, Edmonton, AB, T6A 156 -
CA

kkruger@telus.net

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Ms. Ilse Bernadette Labuschagne [2]

The University of British Columbia

310-825 East 7th Ave, Vancouver, , V5T1P4, -
CA

ilse.Jabuschagne@alumni.ubc.ca

N/A

Expertises: N/A

Pier-Gui Lalonde [1]

N/A

686-77 River Lane, L'Orignal ON KO0B 1KO, -
CA

Pier-gui@integraldxengineering.ca

N/A

Expertises: N/A

Monsieur Daniel Larose [4]

Dalimar Instruments ULC

193 Joseph Carrier Vaudreuil-Dorion, QC J7V
5V5-CA

daniel@dalimar.ca

450-424-0033

Expertises: Architectural Acoustics,
Psychological / Physiological Acoustic,
Musical Acoustics / Electro-acoustics

Monsieur Daniel Larose [8]

Dalimar Instruments ULC

193 Joseph Carrier Vaudreuil-Dorion, QC J7V
5V5-CA

daniel@dalimar.ca

450-424-0033

Expertises: Architectural Acoustics,
Psychological / Physiological Acoustic,
Musical Acoustics / Electro-acoustics

Jean-Francois Latour [1]

Mecart

2097 Viau, unit 125, Montréal, H1V 0A7, - CA
jefflatour000@gmail.com

(514) 444-6060

Expertises: N/A

Jack Lawson [2]

University of Victoria
N/A-CA
jack.lawson.1313@gmail.com
N/A

Expertises: N/A

Canadian Acoustics / Acoustique canadienne



Cécile Le Cocq [1]

ETS, Université du Québec

4280 rue des Alouettes, Sainte-Catherine (Qc)
J5C 1P8, - CA

journal@caa-aca.ca

N/A

Expertises: N/A

Learning Res. Center [5]

N/A

A T Still Univ Hlth Sci 5850 E Still Circ Mesa,
AZ 85206, - US

indirectusa3@caa-aca.ca

N/A

Expertises: N/A

Buddy Ledger [1]

N/A

5248 Cedar Springs Road, Burlington, Ontario
L7P 0B9, - CA

buddyledger@gmail.com

N/A

Expertises: N/A

Dr Joonhee Lee [1]

Concordia University

EV 6.231, 1515 Rue Sainte-Catherine O,
Montréal, H3G 2W1 - CA
Joonhee.Lee@concordia.ca

514-848-2424 ext. 5320

Expertises: Architectural Acoustics, noise
and vibration control

Marcus Li [1]

N/A

177 Westfield Trail, Oakville, ON, L6H 6H7 -
CA

Li.MarcusTW@gmail.com

N/A

Expertises: N/A

Chang Liu [3]

Editorial Development Dept., Thomson
Reuters

N/A-N/A

chang liu@thomsonreuters.com

N/A

Expertises: N/A

Banda Logawa [1]

BKL Consultants

706-575 Delestre Ave, Coquitlam BC V3K0A6
-CA

logawa.b@gmail.com

6046003857

Expertises: N/A

Maél Lopez [2]

Ecole de Technologie Supérieure
N/A-CA
mael.lopez.1@ens.etsmtl.ca
N/A

Expertises: N/A

Alexander P. Lorimer [1]

N/A

HGC Engineering Ltd. Plaza One, Suite 203
2000 Argentia Rd. Mississauga, ON L5N 1P7
-CA

alorimer@hgcengineering.com

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Parnia Lotfi Moghaddam [1]

Arcadis Canada Inc.

121 Granton Drive, Suite 12, Richmond Hill
ON, L4B 3N4, - CA
parnia.lotfimoghaddam®@arcadis.com
289-982-4740

Expertises: N/A

Dr. Roderick Mackenzie [1]

SoftdB

250 Avenue Dunbar, Suite 203, Montreal, Qc,
Canada, H3P 2H5, - CA
r.mackenzie@softdb.com

5148056734

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control

Dr. Roderick Mackenzie [4]

SoftdB

250 Avenue Dunbar, Suite 203, Montreal, Qc,
Canada, H3P 2H5, - CA
r.mackenzie@softdb.com

5148056734

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control

Ewan Andrew Macpherson [1]

Western University

Western University, 1201 Western Rd, Elborn
College Room 2262, London, ON N6G 1H1 -
CA

ewan.macpherson@nca.uwo.ca

519-661-2111 x88072

Expertises: N/A

Dr. Gary S. Madaras [1]

Rockfon

4849 S. Austin Ave., Chicago, IL 60638 - US
gary.madaras@rockfon.com

708.563.4548

Expertises: Architectural Acoustics

Jeffrey Mahn [1]

National Research Council Canada
National Research Council Canada, 1200
Montreal Road, Building M27, Ottawa, ON
K1C 4N4 - CA

jeffrey.mahn@nrc-cnre.ge.ca

N/A

Expertises: N/A

Adiel Mallik [2]
Ryerson University
N/A-CA

adiel. mallik@ryerson.ca
N/A

Expertises: N/A

Canadian Acoustics / Acoustique canadienne

Mr Paul E Marks [1]

BKL Consultants Ltd

BKL Consultants Ltd #301-3999 Henning
Drive, Burnaby, BC, Canada, V5C 6P9, - CA
marks@bkl.ca

604-988-2508

Expertises: N/A

Sue Marous [8]

2nd Street Advertising
N/A -US
sue@2ndstr.com

N/A

Expertises: N/A

Christian Martel [1]

N/A

Octave Acoustique Inc., 6575, chemin Royal,
Saint-Laurent-de-1'Ile-d’Orleans, QC, GOA
370,-CA

octave@videotron.ca

418-828-0001

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Michael Masschaele [1]

GHD

455 Phillip Street, Waterloo, Ontario, N2L 3X2
-CA

michael.masschaele@ghd.com

+1 519 340 3818

Expertises: N/A

Stephen McCann [1]

Swallow Acoustic Consultants Ltd.

597 Homewood Avenue, Peterborough,
Ontario K9H2N4 - CA
smccann@thorntontomasetti.com
9052717888

Expertises: N/A

Mr. Darryl McCumber [1]

HGC Engineering

N/A-N/A
dmccumber@hgcengineering.com
9058264044

Expertises: N/A

MDDELCC [3]

N/A

Dir politique de la qualité de I’atmosphére
675 Rene-Levesque Est ; 5E-B30 Québec, QC
GIR5V7,-CA

indirectcan4@caa-aca.ca

N/A

Expertises: N/A

Steve Meszaros [1]

RWDI

48 Duncan Norrie Drive, , Winnipeg, MB, ,
R3P 2K1, - CA

steve.meszaros@rwdi.com

6043392180

Expertises: N/A
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Mr. Andy Metelka [1]

SVS Canada Inc.

13652 Fourth Line Acton, ON L7] 2L8 - CA
ametelka@cogeco.ca

519-853-4495

Expertises: N/A

M. Jean-Philippe Migneron [2]

Université Laval

204-1393, rue de Jupiter, Lévis, QC G6W 8J3 -
CA

jean-philippe.migneron.1@ulaval.ca
418-906-0333

Expertises: N/A

Jean-Philippe Migneron [4]

Acoustec Inc.

90, rue Hormidas-Poirier, Lévis, QC G7A
2W1-CA

info@acoustec.qc.ca

418-496-6600

Expertises: N/A

Ministeére des transports [3]

N/A

Centre Documentation 35 Port-Royal Est, 4e
étage Montréal, QC H3L 3T1, - CA
indirectcan5@caa-aca.ca

N/A

Expertises: N/A

Lorenzo Moro [1]

Memorial University of Newfoundland
N/A-CA

Imoro@mun.ca

N/A

Expertises: Underwater Acoustics, ship
noise, occupational noise exposure

Markus Mueller-Trapet [1]

National Research Council Canada
N/A-CA
markus.mueller-trapet@nrc-cnre.ge.ca
N/A

Expertises: Architectural Acoustics, Signal
Processing / Numerical Methods, Building
Acoustics

Jacqueline Murray [2]
University of British Columbia
N/A-CA
j-murray96@hotmail.com

N/A

Expertises: N/A

Hugues Nelisse [1]

Institut de Recherche Robert-Sauvé en Santé
et Sécurité du Travail (IRSST)

IRSST 505 Boul de Maisonneuve Ouest
Montréal, QC H3A 3C2 - CA
nelisse.hugues@irsst.qc.ca

514-288-1551 x 221

Expertises: N/A

Denny Ng [1]

EGBC

N/A-CA
Denny@bapacoustics.com
N/A

Expertises: N/A
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Don Nguyen [2]

McGill University
N/A-CA
don.nguyen@mail. mcgill.ca
N/A

Expertises: N/A

NOAA National Marine Mammal Lab [10]
N/A

Library Bldg 4 Rm 2030 7600 Sand Point Way
NE Seattle, WA 98115-6349, - US
cgore@wtcox.com

N/A

Expertises: N/A

Dr. Colin Novak [1]

Akoustik Engineering Limited

138 Angstrom Cres., Amherstburg, ON, N9V
3S3-CA

novakl@uwindsor.ca

(519)903-7193

Expertises: N/A

Mr. John O’Keefe [1]

O’Keefe Acoustics

10 Ridley Gardens Toronto, Canada. M6R
2T8,-CA

john@okeefeacoustics.com

4164554382

Expertises: Architectural Acoustics

Mr. Brian Obratoski [1]

Acoustex Specialty Products

15 Crooks St ; Fort Erie ; Ontario ; L2A 4H1, -
CA

Brian@acoustex.ca

2893895564

Expertises: N/A

Mr. Brian Obratoski [4]

Acoustex Specialty Products

15 Crooks St ; Fort Erie ; Ontario ; L2A 4H1, -
CA

Brian@acoustex.ca

2893895564

Expertises: N/A

Edward Okorn [4]

SCANTEK, INC.

N/A -US
E.Okorn@ScantekInc.com

N/A

Expertises: Noise Measurement

Edward Okorn [8]

SCANTEK, INC.

N/A-US
E.Okorn@ScantekInc.com

N/A

Expertises: Noise Measurement

Alan Oldfield [1]

AECOM

5080 Commerce Blvd, Mississauga, ON, L4W
4P2 - CA

alan.oldfield@aecom.com

9057127058

Expertises: Architectural Acoustics

Alan Oldfield [4]

AECOM

5080 Commerce Blvd, Mississauga, ON, L4W
4P2 - CA

alan.oldfield@aecom.com

9057127058

Expertises: Architectural Acoustics

Solenn Ollivier [2]

ETS, a Chaire de recherche industrielle
CRSNG-EERS en technologies
intra-auriculaires (CRITIAS)
N/A-CA

sollivier@critias.ca

N/A

Expertises: N/A

Donald Olynyk [1]

Acoustical Consultant

9224 - 90 Street NW, Edmonton, AB T6C 3M1
-CA

don.olynyk@shaw.ca

7804654125

Expertises: N/A

Mr. Kevin Packer [1]

FFA Consultants in Acoustics & Noise
Control Ltd.

121 Sandpiper Lane, , Chestermere, AB, , T1X
1B1,- CA

kpacker@hotmail.com

403-922-0577

Expertises: Architectural Acoustics

Jediael Pagtalunan [1]
University of Calgary
N/A-CA
jed.pagtalunan@outlook.com
N/A

Expertises: N/A

William K.G. Palmer [1]

N/A

TRI-LEA-EM RR 5, 76 Sideroad 33/34
Saugeen, Paisley, ON, NOG 2NO , - CA
trileaem@bmts.com

N/A

Expertises: Engineering Acoustics / Noise
Control, Psychological / Physiological
Acoustic, Hearing Sciences

Pertti Palo [1]

Indiana University

N/A -US

pertti.palo@gmail.com

N/A

Expertises: tongue ultrasound, articulatory
phonetics, speech gestures, speech timing

Richard Patching [1]

Patching Associates Acoustical

23 Harvest Oak Green NE, , Calgary Alberta, ,
T3K 3Y2,-CA

argeepy@gmail.com

Expertises: N/A

Canadian Acoustics / Acoustique canadienne



Jamie Paterson [1]

Actinium Engineering Inc.

11 Lloyd Cook Drive E, Minesing ON L9X
O0H5 - CA

jamie@actinium.ca

289-468-1221x101

Expertises: Engineering Acoustics / Noise
Control, Musical Acoustics / Electro-acoustics

Michel Pearson [1]

Soft dB

Soft dB, 1040 Belvedere Suite 215, Québec,
QC,G153G3-CA

m.pearson@softdb.com

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration, industrial acoustics,
environmental noise

Scott Penton [1]

SLR Consulting (Canada) Ltd.
N/A-CA
spenton@slrconsulting.com
N/A

Expertises: N/A

Rich Peppin [1]

Engineers for Change, Inc. & RION Co., Ltd.
5012 Macon Rd Rockville, MD 20852, - US
PeppinR@outlook.com

301-910-2813

Expertises: industrial acoustics, noise, arch
acoustics, environmental noise

Dr. Sebastien S Perrier [1]

Echologics

165 Legion Road North, Apt 2027, Etobicoke,
ON, M8Y 0B3, - CA
sperrier@echologics.com

N/A

Expertises: vibration, Sensors and
instrumentation, signal processing, Sound
propagation in wave guides, coupling of
structures

Aaron Peterson [1]

Brown Strachan Associates

130 - 1020 Mainland Street, Vancouver, BC ;
V6B 2T5, - CA

bsadrafts@hotmail.com

(604) 689-0514

Expertises: N/A

Ben Phillips [1]

N/A

N/A-N/A
benphillips86@hotmail.co.uk
N/A

Expertises: N/A

Howard Podolsky [4]

Pyrok Inc.

121 Sunset Rd. Mamaroneck, NY, 10543 - US
mrpyrok@aol.com

914-777-7770

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control

Linda Polka [1]

McGill University

McGill University Sch of Communication
Sciences &amp; Disorders, , 1266 Pine Ave.
West, , Montréal, QC H3G 1AS, - CA
linda.polka@mcgill.ca

514-398-7235

Expertises: Hearing Sciences, Speech Sciences

Monsieur Etienne Proulx [1]

N/A

201-255, avenue Saint-Sacrement, Québec
(QC),GIn3X,-CA
e.proulx@yockell.com

418-688-5941

Expertises: N/A

Daniel P. Prusinowski [1]

Aurora Acoustical Consultants Inc.

745 Warren Drive, , East Aurora, NY ;14052,,
USA, - US

dprusinowski@verizon.net

1-716-655-2200

Expertises: N/A

Charissa Purnomo [2]

The University of British Columbia
N/A-CA
cpurnomo26@gmail.com

N/A

Expertises: N/A

Annabelle Purnomo [2]
University of British Columbia
N/A-CA
a3purnomo@gmail.com

N/A

Expertises: N/A

Dr. John David Quirt [1]

Consultant

1949 Mulberry Crescent, Ottawa, ON, K1J 8]8
-CA

jdq.acoustics@bell.net

613-745-2793

Expertises: N/A

Roberto Racca [1]

JASCO Applied Sciences

JASCO ;Applied Sciences ;Ltd. , 2305 - 4464
Markham Street , Victoria, BC V8Z 7X8, - CA
roberto.racca@jasco.com

+1.250.483.3300 ext.2001

Expertises: Underwater Acoustics,
Bioacoustics, Regulations, Acoustic
modelling, Conservation

Roberto Racca [4]

JASCO Applied Sciences

JASCO ;Applied Sciences ;Ltd. , 2305 - 4464
Markham Street , Victoria, BC V8Z 7X8, - CA
roberto.racca@jasco.com

+1.250.483.3300 ext.2001

Expertises: Underwater Acoustics,
Bioacoustics, Regulations, Acoustic
modelling, Conservation

Canadian Acoustics / Acoustique canadienne

Anoushka Rajan [1]

APEGBC

N/A-CA

anoushka.rajan@iicanada.net

N/A

Expertises: room acoustics, sound insulation

Prof. Ramani Ramakrishnan [1]

Ryerson University

27 Ashmount Crescent, Toronto, ON, M9R
1C8, M9R 1C8 - CA

rramakri@ryerson.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Olivier Robin [1]

Université de Sherbrooke

Université de Sherbrooke Département de
génie mécanique 2500, boul. de 1'Université
Sherbrooke, QC J1K 2R1 - CA
olivier.robin@usherbrooke.ca

N/A

Expertises: Signal Processing / Numerical
Methods, Psychological / Physiological
Acoustic, Musical Acoustics /
Electro-acoustics, Underwater Acoustics

Prof. Joana Rocha [1]

Carleton University

Department of Mechanical and Aerospace
Engineering, , Carleton University, 1125
Colonel By Drive, , Ottawa, ON, K15 5B¢, , ;, -
CA

Joana.Rocha@carleton.ca

N/A

Expertises: N/A

Mr. Tim Rosenberger [1]

SPL Control Inc

84 Shaver Street, ;Brantford, ON, Canada ;N3S
0H4, - CA

trosenberger@splcontrol.com

519 623 6100 x3203

Expertises: N/A

Ronald Roth [1]

N/A

Edmonton Police Service, 9620-103A Ave,
Edmonton, AB, TSH 0H7 , - CA
ron.roth@edmontonpolice.ca

N/A

Expertises: Engineering Acoustics / Noise
Control, Shock and Vibration

Jessie Roy [1]

RWDI Air Inc.

1000, 736-8th Avenue S.W. Calgary, AB T2P
1H4, - CA

jessie.roy@rwdi.com

403-232-6771 6248

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration
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Prof. Frank A. Russo [1]

Ryerson University

Department of Psychology Ryerson
University 350 Victoria Street Toronto,
Ontario M5B 2K3 - CA
russo@ryerson.ca

416-979-5000

Expertises: N/A

Ryerson University Library [3]

N/A

LIB-551 350 Victoria Street Toronto, ON M5B
2K3, - CA

indirectcan7@caa-aca.ca

N/A

Expertises: N/A

Shivraj Sagar [1]

N/A

7566 Saint Barbara Blvd, Mississauga, ON,
L5W 0B6, - CA

shivraj.sagar@gmail.com

N/A

Expertises: N/A

Mehrzad Salkhordeh [1]

dB Noise Reduction Inc.

8-465 Pinebush Road, Cambridge ON N1T
2J4, - CA

mehrzad@dbnoisereduction.com
519-651-3330 x 220

Expertises: N/A

Mehrzad Salkhordeh [4]

dB Noise Reduction Inc.

8-465 Pinebush Road, Cambridge ON N1T
2]J4,- CA
mehrzad@dbnoisereduction.com
519-651-3330 x 220

Expertises: N/A

Jacques Savard [1]

N/A

254 Chemin Smith, Canton de Cleveland, QC,
JOB 2HO, - CA

jacques.savard@jsgb.com

514 989-8598

Expertises: Bruit des avions, Aircraft noise

Dr. Murray Schellenberg [1]

University of British Columbia

2613 West Mal , , Vancouver, BC ,, V6T 174 , -
CA

mschell@mail.ubc.ca

N/A

Expertises: N/A

Katrina Scherebnyj [1]

BKL Consultants Ltd.

471 Cabot Trail, Waterloo, Ontario, N2K 4C8,
-CA

kscherebnyj@gmail.com

N/A

Expertises: N/A

Jeremy Schmitt [14]

Trinity Consultants Ontario Inc.
N/A-CA
jeremy.schmitt@trinityconsultants.com
N/A

Expertises: N/A
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Stefan Schoenwald [1]

Swiss Federal Laboratories for Materials
Science and Technology

Uberlandstrasse 129 CH-8600 Diibendorf,
Switzerland - CA
stefan.schoenwald@empa.ch

41 58 765 6579

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Magdeleine Sciard [2]

ETS student

N/A-CA
magdeleine.sciard.1@ens.etsmtl.ca
N/A

Expertises: N/A

Virgini Senden [1]

dBA Noise Consultants

Henk de Haan & Virgini Senden, RR1, site 14,
box 55, Okotoks, AB, T1IS1A1-CA
senden.virgini@gmail.com

587 439 9980

Expertises: Engineering Acoustics / Noise
Control, Shock and Vibration, Physical
Acoustics / Ultrasound

Arian Shamei [2]

UBC

2613 West Mall, Vancouver, BC V6T 174, - CA
arianshamei@gmail.com

N/A

Expertises: N/A

Davor Sikic [1]

N/A

Jade Acoustics Inc. 411 Confederation
Parkway, Unit 19 Concord, ON L4K 0AS8 - CA
davor@jadeacoustics.com

905-660-2444

Expertises: N/A

Dr. Devinder Pal Singh [1]

Acoustics Research Center,

215 Mississauga Valley Blvd., unit # 4
Mississauga, ON L5C 3H1, - CA
drdpsn@hotmail.com

4168591856

Expertises: Physical Acoustics / Ultrasound

W. Robert Snelgrove [1]

GerrAudio Distribution Inc.

2611 Development Drive, Unit 8, , PO Box
427, , Brockville, ON ;K6V 5V6, - CA
bob@gerr.com

6133426999

Expertises: N/A

Peter Snelgrove [4]
GerrAudio Distribution
N/A-CA
peter@gerr.com

N/A

Expertises: N/A

Peter Snelgrove [8]
GerrAudio Distribution
N/A-CA
peter@gerr.com

N/A

Expertises: N/A

English [1]

West Fraser

110 Douglas Shand Ave, , Pointe Claire,, ,
Quebec, HIR 2B6, - CA
Rob.Spring@westfraser.com

5142673381

Expertises: N/A

Joanna Spyra [2]

McMaster University

N/A-CA

spyraj@mcmaster.ca

N/A

Expertises: music cognition and perception;
psychology; memory

Julien St-Jacques [2]

Ecole de technologie supérieure
N/A-CA
julien.st-jacques.1@ens.etsmtl.ca
N/A

Expertises: N/A

Robert D. Stevens [1]

N/A

HGC Engineering Ltd., Plaza One, Suite 203,
2000 Argentia Rd., Mississauga, ON, L5N 1P7
-CA

rstevens@hgcengineering.com

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Mr. Andreas Strasser [1]

Merlin Integrated Solutions, Inc.

Unit #16 - 4216 64 Ave SE, , Calgary, AB T2C
2B3, - CA

astrasser@merlinis.ca

4039704841

Expertises: N/A

Clarence Stuart [1]

N/A

City of Edmonton Engineering Services
Section 11004 - 190 Street NW Edmonton, AB

T5S 0G9, - CA
clarence.stuart@edmonton.ca
N/A

Expertises: Engineering Acoustics / Noise
Control, Signal Processing / Numerical
Methods, Psychological / Physiological
Acoustic, Physical Acoustics / Ultrasound

Mr. Rob W Sunderland [4]

Xprt Integration

Xprt Integration, 108-1515 Barrow Street,
North Vancouver, BC, V7] 1B7 - CA
rob@xprt.ca

604-985-9778

Expertises: N/A

Nicholas Sylvestre-Williams [4]
Aercoustics Engineering Ltd.

1004 Middlegate Road, Suite 1100,
Mississauga, ON , L4Y 0G1 - CA
NicholasS@aercoustics.com

(416) 249-3361

Expertises: N/A

Canadian Acoustics / Acoustique canadienne



Prof. Jahan Tavakkoli [1]

Ryerson University

Dept of Physics, Ryerson University, 350
Victoria Street, Toronto, ON , M5B 2K3 - CA
jtavakkoli@ryerson.ca

(416) 979-5000

Expertises: N/A

Techniche Informationsbib. TIB [6]

N/A

Team Zeitschriften Welfengarten 1 B D-30167
Hannover, - DE

indirectint5@caa-aca.ca

N/A

Expertises: N/A

Dr. John Terhune [1]

University of New Brunswick, Saint John
campus

University of New Brunswick, Dept. of
Biological Sciences, ; 100 Tucker Park Road,
Saint John, NB E2L 4L5, - CA
terhune@unb.ca

506-832-5464

Expertises: Psychological / Physiological
Acoustic, Hearing Sciences, Underwater
Acoustics, marine mammals

Mr. Peter Terroux [1]

N/A

Atlantic Acoustical Associates, 47 Boscobel
Road, Halifax, NS, B3P 2]2 - CA
peteraaa@eastlink.ca

N/A

Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Psychological / Physiological Acoustic

Jeremy Thorbahn [1]
Thorbahn Acoustics Inc.
N/A-CA
jeremy@thorbahn.ca
N/A

Expertises: N/A

Jessica Tinianov [1]

HGC Engineering

34 Superior Ave , Toronto ON , M8V 2M6 - CA
jtinianov@hgcengineering.com

N/A

Expertises: N/A

Cristina Tollefsen [1]

Defence Research and Development Canada
P. O. Box 1012, Dartmouth, NS B2Y 377, - CA
cristina.tollefsen@gmail.com

N/A

Expertises: Underwater Acoustics, acoustical
oceanography

Joy Tolsma [1]

City of Edmonton

N/A-CA
joy-tolsma@edmonton.ca

N/A

Expertises: environmental noise

Mihkel Toome [1]

RWDI

77 Woodside Avenue, , Toronto, Ontario, ,
M6P 119, - CA

mikk.toome@rwdi.com

416-727-3461

Expertises: noise control, room acoustics,
Building Acoustics

Rewan Toubar [2]
Concordia University
N/A-CA
rewantoubar@yahoo.com
N/A

Expertises: N/A

Benjamin V. Tucker [1]

University of Alberta

Univ. of Alberta, Dept. of Linguistics 4-32
Assiniboia Hall Edmonton, AB T6G 2E7, - CA
bvtucker@ualberta.ca

7804925952

Expertises: Signal Processing / Numerical
Methods, Hearing Sciences, Speech Sciences

Karen Turner [1]

Protec Hearing

Protec Hearing Unit E, 77 Redwood Avenue
Winnipeg, Manitoba R2ZW5]5, - CA
protecl@mymts.net

N/A

Expertises: N/A

Arife Uzundurukan [2]
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