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Éditorial: Laissons ta voix et notre musique jouer de plus en plus fort 
Editor’s note: Let’s your voice and our music playing harder and harder 
 
 
 

Laissons ta voix et notre musique jouer 
de plus en plus fort 

Let’s your voice and our music playing 
harder and harder

 
 

her lecteur, il semble plus qu’évident que nous som-
mes sur le point de résoudre l'une des pandémies mon-
diales les plus difficiles que nous aurions pu imaginer, 

même si le monde est encore plein de problèmes. Ainsi, alors 
que nous récupérons complètement, nous avons besoin de 
nouvelles énergies et passions pour que nos vies reviennent 
pleinement à la normale. 

Pour cela, je voudrais aujourd'hui parler de l'état de notre 
revue. Acoustique Canadienne est notre lieu, le médium que 
nous utilisons depuis toujours pour communiquer entre nous 
et présenter des travaux, des recherches et des informations. 
Le plaisir de recevoir la copie papier de notre revue, ainsi que 
la possibilité d'avoir un libre accès à nos articles en, ligne est 
et un avantage considérable et représente l'un des éléments 
les plus précieux de notre société. 

Pour cette raison, je voudrais vous inviter toutes et tous 
à considérer cette revue comme la vôtre en 2022. Une revue 
existe pour les auteurs qui y contribuent. Grâce à eux, nous 
pouvons apprécier la lecture de leurs projets et articles, et 
grâce à leur contribution, nous découvrons tous ce qui se pas-
se au Canada dans le monde de l'acoustique. Cependant, je 
sais que de nombreux lecteurs sont restés silencieux ou n'ont 
pas trouvé le temps récemment de présenter leur travail. 

Je voudrais inviter chacune et chacun d'entre vous à nous 
envoyer au moins un article en 2022, et à nous présenter vos 
projets de recherche. Ce serait une excellente façon de 
développer le sentiment de communauté que nous avons 
besoin de nourrir dans notre vaste pays. Après plus de deux 
ans d'isolement, nous avons besoin de nous connaître davan-
tage, nous avons besoin de redécouvrir les chercheurs que 
font nos collègues et amis et nous avons besoin que la voix 
des jeunes acousticiens soit plus forte. Combien d’entre eux 
n'ont pas encore présenté à nos conférences AWC ou n'ont 
pas encore publié dans cette revue et peuvent être "inconnus" 
de leurs pairs. Nous sommes trop silencieux alors qu'il est 
temps que nos voix et notre musique recommencent à jouer. 

Enfin, je voudrais rappeler que nous nous rencontrerons 
bientôt en personne et j'espère donc que vous pourrez sou-
mettre vos articles pour qu'ils soient présentés à la Semaine 
de l'acoustique au Canada 2022, qui se tiendra du 27 au 30 
septembre à St. John's, Terre-Neuve. En espérant vous revoir 
bientôt, je vous souhaite une agréable lecture. 

 
Umberto Berardi  
Rédacteur en chef 

ear reader, it seems more evident that we are close to 
resolve one of the most challenging global pandemic 
we could have imagined, although the world is still 

full of troubles. So, while we full recover we need new energy 
and passion to take our lives back again. 

For this, today, I would like to speak about the status of 
our journal. Canadian Acoustics is our place and the medium 
we have been always using to communicate each other, and 
present works, research, and information. The pleasure to 
receive the hard copy of our journal and the possibility to 
have our papers made available forever in an online open-
access depository is extreme and represent one of the most 
valuable elements of our society. 

For this reason, I would like to invite all of you to consider 
this journal as yours in 2022. A journal exists for the writers 
who contribute to it. Thanks to them we can enjoying reading 
their projects and papers, and thanks to their contribution we 
all discover what is happening in Canada within the world of 
acoustics. However, I know many readers have been silent or 
have not found the time recently to present their work to 
Canadian Acoustics. 

I would like to invite each one of you to send to us at least 
one paper in 2022, and to present your research projects. This 
would be a great way to expand the sense of community that 
in our wide country, we need to nourish. After over two-years 
of self-isolation, we need to know more each other, we need 
to rediscover the research that colleagues and friends are 
doing, and we need the voice of young acousticians to be 
louder. How many young acousticians have not yet presented 
at our AWC conferences or have not yet published in this 
journal and may be “un-known” to peers. We are too much 
silent while it is time that our voice and music start again 
playing. 

Finally, I would like to remind that we will soon be 
meeting in person and so I hope that you can submit your 
papers to be presented at the The Acoustics Week in Canada 
2022, which will be held 27-30 September in St. John's, 
Newfoundland. Hoping to see each other soon, I wish you a 
pleasant reading of this issue. 
 
 
 
 
Umberto Berardi  
Editor in Chief. 

C D
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ON THE EFFECT OF TRAILING-EDGE BLUNTNESS ON AIRFOIL NOISE 

Basim Al Tlua ∗1 and Joana Rocha †2 
1Department of Mechanical and Aerospace Engineering, Carleton University, Ottawa, Canada 

 
 

 Résumé 

Le but de cette étude est d'étudier expérimentalement l'effet du profil aerodynamique sur la génération de bruit tonal à différents 
angles d'attaque et à des nombres de Reynolds allant de faibles à modérés. Des mesures aéroacoustiques détaillées sont effec-
tuées pour un profil aérodynamique, à trois angles d'attaque : 0°, 5° et 10°. Les nombres de Reynolds basés sur la corde du 
profil aérodynamique analysés sont 2.8 × 105, 3.7 × 105 et 5 × 105, correspondant à des vitesses de flux libre de 14, 18 et 24 m/s, 
respectivement. On voit que le bruit du profil aérodynamique avec un bord de fuite droit passe de bruit large bande à un bruit 
tonal intensif pour un angle d'attaque croissant ; tandis qu'il passe de bruit tonal à bruit large bande avec un nombre de Reynolds 
croissant. De plus, les résultats montrent que pour des valeurs plus élevées des nombres de Reynolds, le pic tonal dominant 
diminue en amplitude et se déplace vers des fréquences plus élevées. En général, on observe qu'à mesure que la netteté du bord 
de fuite augmente, les pics tonals dominants ont des amplitudes globales plus grandes. 
 
Mots clés: bruit de profil aérodynamique, épaisseur du bord de fuite. 

 
Abstract 

 
The purpose of this study is to experimentally investigate the effect of trailing edge bluntness on the generation of airfoil tonal 
noise at different angles of attack and low to moderate Reynolds numbers. Detailed aeroacoustic measurements are made for 
an airfoil at three angles of attack: 0°, 5°, and 10°. Airfoil chord-based Reynolds numbers analyzed are 2.8 × 105, 3.7 × 105 and 
5 × 105, corresponding to free stream velocities of 14, 18 and 24 m/s, respectively. The airfoil noise with a straight trailing edge 
is seen to change from a broadband hump to intensive tonal noise with increasing angle of attack, while it changes from tonal 
noise to a broadband hump with increasing Reynolds number. Moreover, results show that for higher values of Reynolds num-
bers the dominant tonal peak decreases in amplitude and shifts to higher frequencies. In general, it is observed that as the 
trailing edge bluntness increases, the dominant tonal peaks have larger overall amplitudes. 
 
Keywords: airfoil noise, trailing edge bluntness.  
 
 
1 Introduction 

Airfoil trailing edge (TE) noise is believed to be a major 
noise source in many industrial applications, such as wind tur-
bines, high lift devices on aircraft airframes, cooling fan 
blades, to name a few. The character and level of trailing edge 
self-noise are known to be highly sensitive to Reynolds num-
ber (free stream velocity), angle of attack (AoA), airfoil ge-
ometry and trailing edge bluntness [1]. TE noise has a char-
acteristic narrowband structure consisting of a broadband 
hump superimposed with many tones, at low Reynolds num-
bers, with minor residue turbulence in the free stream [2, 3]. 
In contrast, for high Reynolds number flow, TE noise is typ-
ically broadband in nature. If the chord length of the airfoil is 
larger than the acoustic wavelength, the convective turbulent 
eddies in the boundary layer will scatter effectively into 
“broadband noise” at the TE. In the situation of Reynolds 
number of 2.8×105 ≤ Rec ≤ 5×105 the boundary layer on the 
airfoil surface is laminar, or in transition, but potentially un-
stable. Under a certain range of conditions, hydrodynamic in-
stabilities such as the Tollmien–Schlichting (T–S) waves, 
grow in the boundary layer and eventually scatter into noise 

at the trailing edge. This mechanism of self-noise is referred 
to as instability tonal noise. Tam [4] proposed that the tonal 
noise was generated by a feedback loop between the oscillat-
ing wake and the airfoil trailing edge. After a moderate Reyn-
olds number is reached, a nominal two-dimensional vortex 
shedding will be formed downstream of a blunt TE from 
which narrowband tonal noise will be emitted from the shear 
layer [5, 6]. It is worth mentioning that the use of blunt TE 
could also reduce the base pressure and subsequently increase 
the base drag. At moderate angle of attack, flow separates 
near the TE on the suction side of the airfoil to produce TE 
self-noise; at large angle of attack, large scale separation oc-
curs causing the airfoil to radiate low frequency noise from 
the chord as a whole. 

Previous studies on a NACA-0012 airfoil have shown 
that the prerequisite condition for a broadband hump and/or 
tones to occur is the existence of a separation region near the 
trailing edge on the pressure surface [7, 8]. It was concluded 
that the incoming T–S waves must be amplified by the sepa-
rating shear layer before tonal noise can be radiated effec-
tively. For most symmetrical airfoils, an adverse pressure gra-
dient always prevails at the rear region of the airfoil, and its 
level depends on the airfoil's profile and angle of attack. 
These factors influence the separation region, which 
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ultimately affects the intensity and frequency of the radiated 
instability tonal noise.  

Through the use of different degrees of TE bluntness, this 
study aims to investigate whether flow separation can be re-
duced or prevented, hence providing a reduction in tonal 
noise. The ability to produce a turbulent wake by the trailing 
edge could potentially eliminate or reduce the tonal noise 
source. It is hoped that results from this study can be used to 
provide aid in the design of low noise airfoils suitable for low 
to moderate Reynolds number flows. 
 
2 Experimental setup 

2.1 Airfoil model and trailing edge design 

The airfoil under investigation is a NACA-0012 airfoil with 
different level of TE bluntness, as shown in Figure 1. The air-
foil model with the straight trailing edge (S0) is used as the 
reference configuration for all tests and so will be referred to 
as the baseline. The chord length of the S0 airfoil is 300 mm, 
and the width is 510 mm. Between the leading-edge x/c=0 
and x/c=0.73, the original airfoil model profile is unmodified, 
where x is the streamwise direction. Further downstream, 
0.73 ≤ x/c ≤ 1.0, is a section that can be removed and replaced 
by either a straight (S0) or modified trailing edge profiles (S1 
and S2). Once attached, the trailing edge section forms a con-
tinuous profile. Boundary layer tripping elements were ap-
plied using rough sandpaper near the leading edge on both 
sides of the airfoil at x/c = 0.15. 
 

Figure 1: Airfoil model with three different degrees of TE 
bluntness 

Trailing edge noise measurements for a NACA-0012 air-
foil model are presented. Far-field noise spectra is obtained 
using a directional calibrated microphone. Treatments were 
applied to the trailing edge of the airfoil to modify its thick-
ness and to model different blunt trailing edges. Three trailing 
edge configurations were examined with the level of thick-
ness “ɛ” as shown in Table 1. The airfoil was placed at angles 
of attack ranging from 0° to 10°. 

 
2.2 Wind tunnel facility 

The experiment was conducted in a closed-loop type, low 
speed wind tunnel at the Carleton University. The wind tunnel 
contains an exit cross-section that is rectangular and has 

dimensions of 0.3 m (height) × 0.73 m (span). The airfoil was 
mounted vertically across the entire width of the test section, 
as shown in Figure 2. Taking into account the maximum ve-
locity achievable by the current wind tunnel, a Reynolds num-
ber of 2.8 × 105 (freestream velocity, U∞, of 14 m/s), 
3.7 × 105 (U∞ =18 m/s) and 5×105 (U∞ = 24 m/s) were chosen 
for this study. Further details can be found in [9,10]. 

Table 1: Airfoil trailing edge configurations. 

 

Figure 2: Wind tunnel at Carleton University. 

2.3 Instruments and procedures 

To measure the radiated self-noise from the airfoil, a single 
calibrated microphone (Bruel & Kjaer 4944-A, ¼ inch) at a 
polar angle of θ = 90o, is mounted at a distance of 1.4 m per-
pendicular to the airfoil trailing edge at mid-span, as shown 
in Figure 3.  
 

Figure 3: Schematic showing the position of the microphone in the 
test section. 

Microphone signals were amplified by a B&K Nexus ampli-
fier before digitally stored in a computer, through an A/D 
converter of 24-bit resolution. Acoustic data was sampled at 
20 kHz and recorded for 30 seconds. The digitized data was 
passed through a time domain filter to remove low and high 
frequency contamination, caused by the microphone’s low 
frequency roll off and high-frequency aliasing. The band-pass 

Model c [mm] d [mm] ε [mm] 
S0 300 0 1.2 
S1 220 80 6 
S2 254 46 16 
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filter used is a Butterworth filter with the first and second 
stopband frequencies of 100 and fs/2 Hz, respectively, where 
fs is the sampling frequency. The attenuation is 60 dB for 
both the first and second stopband. The passband ripple was 
kept as the 1 dB default and the band match used was a stop-
band. The sound pressure level, SPL, is computed using the 
root mean square (RMS) of filtered pressure using the follow-
ing equation: 

𝑆𝑃𝐿 = 10 𝑙𝑜𝑔ଵ଴ ቆ
𝑝ோெௌ

ଶ

𝑃௥௘௙
ଶ൘ ቇ 

where Pref is the standard reference pressure in air, 20 µPa. 
The background noise of the facility, i.e., an empty test sec-
tion without the presence of the airfoil model, was measured 
prior and after the airfoil noise study [10]. The ranges of flow 
speed and of angle of attack in which the tonal trailing edge 
noise of an airfoil is observed is a key step in the characteri-
zation. The first acoustic data was registered by simply listen-
ing to the sound for determining the limiting conditions of the 
tonal trailing edge noise. The measurements were conducted 
at several velocities (14, 18 and 24 m/s). It was found that the 
clean airfoil exhibited several regimes of tonal noise genera-
tion. This fact motivated the current detailed investigation. 
The registered data was transposed into SPL versus frequency 
for different angles of attack and flow velocities, as discussed 
in detail in the following section. 
 
3 Result 

This section surveys and discusses the experimental results 
for the NACA-0012 airfoil. The detailed investigation of the 
noise emission and its dependence on the tripping, angle of 
attack, and TE bluntness is discussed. It is observed that the 
separation bubble is a necessary condition for the existence 
of high-intensity trailing-edge noise. Comparison with previ-
ous studies provides reasonable agreement and confirms that 
the measurements are reliable. Lowson et al. [11] examined 
NACA-0012 and NACA-23015 airfoils. They suggested the 
involvement of a separated flow in the noise model. In their 
model, it is proposed that the T-S waves were strongly ampli-
fied by the shear layer in the laminar separation. They also 
outlined a region of conditions (with respect to Re and angle 
of attack) where tonal noise is expected to occur for the 
NACA-0012 airfoil. Later in Probsting et al. [12], an overall 
figure was compiled showing this region and summarizing re-
sults of several studies examining different points in and out-
side of the region. This is shown in Figure 4. Many experi-
mental observations tend to fall in between a bell-shaped en-
velope (Figure 4), as already reported by Desquesnes et al. 
[13], where tonal noise has often been observed (solid sym-
bols). Data for the present study comprises relatively low to 
moderate Reynolds numbers (Rec = 2.8 × 105− 5 × 105) and 
the measurement points are indicated (in black squares). The 
reduction of tonal noise for lower Reynolds numbers at AoA 
= 4° is corroborated by the data by, Nash, Lowson and McAl-
pine [14] and the low-Reynolds-number limit of Desquesnes 
et al. [13]. When the Reynolds number is increased, separa-
tion and transition to turbulence tend to occur further up-
stream on both the suction and pressure sides, which is  
 

Figure 4: Region of Reynolds number and angle of attack where 
tonal noise can be found for a NACA-0012 Airfoil. Adapted from 
Probsting et al. [12]. 

considered the cause for the suppression of tonal noise. In-
stead, in this regime the acoustic emissions from the airfoil 
are of broadband nature (Paterson et al. [15]). At zero angle 
of attack this limit is reached at a Reynolds number of ap-
proximately 500,000 for the NACA-0012 at the lower limit, 
and transition will not occur upstream of the trailing edge. In-
stead, a laminar boundary layer and vortex shedding behind 
the trailing edge might result in weak or no tonal noise. Fig-
ure  5 shows the sound pressure level radiated by the straight 
airfoil for three different velocities (14, 18 and 24 m/s) corre-
sponding to Reynolds numbers of 2.8 × 105, 3.7 × 105 and 
5 × 105, respectively, at angle of attack of 0°. Results shown 
in Figure 5 are following discussed, in section 3.1. 
 
3.1 Far field noise 

The far-field spectra for the three velocities investigated illus-
trate the behavior of the NACA-0012 airfoil, as shown in Fig-
ure 5 for AoA 00. At 14 m/s a dominant tone at 351.6 Hz is 
clearly noticeable followed by two lower tones at 455.8 Hz 
and 555.9 Hz. At 18 m/s the hump is more visible with a 
marked dominant tone at 545.9 Hz. An interesting observa-
tion is the disappearance of the tones at 24 m/s. It is suspected 
that one or more of the components leading to tonal trailing 
edge noise such as instability waves, feedback loop or sepa-
ration bubble is suppressed when velocity is increased to 
24 m/s. It is observed that the frequency of the tone increases 
gradually with increasing velocities, and the tone intensity in-
creases first to a maximum value and then decreases with the 
velocity. It is also found that the instability noise spectra 
changes from intensive tonal noise to broadband humps with 
increasing velocity. 

Figure 6 shows the sound pressure level for the straight 
TE airfoil for various angles of attack, at a Reynolds number 
of 5x105. It can be observed that there is no distinct tonal 
noise at 0°, while the spectrum exhibits 3 broadband humps 
at 5° between ~300 Hz and ~600 Hz. At AoA of 10° the in-
stability noise exhibits an intensive tone at around 449.2 Hz 
followed by other tow lower tones at 527.3 Hz and 525 Hz. 
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Figure 5: SPL radiated by the straight TE airfoil at 0° AoA, for 
various inflow velocities. 

Figure 6: SPL radiated by the straight airfoil for various angles of 
attack, at a Reynolds number of 5 × 105 (U∞ = 24 m/s). 

In addition, high harmonic instability noise with much lower 
sound level is also found for angles of attack of (5°) at 
724.2 Hz and for (10°) at 898.4 Hz. Overall, the instability 
noise changes from a broadband hump to intensive tonal 
noise with increasing angle of attack, but the main tone fre-
quency does not change significantly with the angle of attack. 
 
3.2 Influence tripping the flow 

Figures 7(a) and 7(b) show the SPL for the straight trailing 
edge measure at 5° AoA, for the untripped and tripped flow 
cases, respectively. The spectrum for the untripped case is 
characterized by numerous tones for the deferent free stream 
velocities (Figure 7(a)). On the other hand, no tones are pre-
sent for the tripped case (Figure 7(b)), in which broadband 
self noise is the dominant mechanism [16]. Boundary layers 
at both the suction and pressure surfaces are turbulent near 
the trailing surfaces. Without tripping, the boundary layer at  

Figure 7(a): SPL measured at 5° AoA for U∞ = 14,18 and 24 m/s, 
for the untripped airfoil. 

Figure 7(b): SPL measured at 5° AoA and U∞= 14,18 and 24 m/s, 
for the tripped airfoil 

the pressure surface is laminar (or separated) near the trailing 
edge. 

3.3 Effect of TE bluntness 

Measured spectra, including the effect of bluntness, are pre-
sented in Figure 8. The present analysis investigates the noise 
emitted by the three airfoils with different trailing edge blunt-
ness tested at zero degree angle of attack (shown in Figure 1) 
– case in which the boundary layer flow is attached nearly all 
the way to the trailing edge of the airfoil. All the flow separa-
tion features tend to increase the complexity of the tone gen-
eration processes (present at higher AoA). In Figure 8 (a), for 
S0, one can observe a defined dominant tone. One can also 
notice that, for an increased flow velocity, the dominant tonal 
peak decreases in level and shifts to higher frequencies. On 
the other hand, Figure 8 (b) for S1 shows that as velocity of 
the flow is increased the dominant tonal peak increases in 
level and shifts to higher frequencies. 
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For the S2 configuration, Figure 8 (c) shows three clearly de-
fined tonal peaks for the lower Mach number case (Re = 
2.8 × 105). One can also observe, for S0, that an increased 
Mach number, results into dominant tonal peak amplitude de-
crease, which disappears at 24 m/s. In general, it is observed 
that as the trailing edge bluntness increases, the dominant to-
nal peaks have larger overall amplitudes for the TE configu-
rations analyzed.  
 
3.4 Effect of the angle of attack  

The effects of angle of attack of the airfoil model with differ-
ent TE bluntness are shown in Figures 9 to 11. In Figure 9, as 
the angle of attack is increased, it is observed that although 
the spectral peak shifts to higher frequencies and its level de-
creases, the higher frequency fall-off portion of the spectra is 
seemingly invariant. This appearance is due to increased 
higher frequency contribution from the pressure side due to 
its thinner boundary layer thickness (with small turbulence 
scales). Still, the levels and the dependence on angle of attack 
basically agree. The results obtained with increased bluntness 
at the TE are presented in Figures 9, 10, and 11 for ɛ = 1.2, 6, 
and 16 mm, respectively. It is observed that the lower fre-
quency behavior with changes in angle-of-attack appears to 
be little affected by the bluntness differences. However, the 
noise spectral peaks, which become more prominent with de-
creased bluntness, are effectively affected by angle of attack. 
The larger the angle, the more reduced the spectral peaks. To-
nal noise scales with free stream velocity and frequency. It 
also depends on how TE bluntness compares to the boundary 
layer thickness [17], as well as on TE geometric features that 
determine flow angulation in the separated region aft of the 
TE. As shown in Figure 11, for a small AoA of 5°, the larger 
thickness produces higher SPL at lower frequency. Decreas-
ing the thickness, , results in an increase of the tonal fre-
quency. Also, tonal noise levels diminish, and spectra 
broaden since ɛ decreases compared to the boundary layer 
thicknesses. For the larger AoA of 10° (as in Figures 9, 10 

and 11), the boundary layer thicknesses in the pressure side 
of the airfoil decrease, which leads to decreased levels of the 
tonal noise. 
 

 
Figure 9: Effect of angle of attack for tests at U∞==14 m/s, for: (a) 
AoA = 5°, (b) AoA = 10°. 

 

 
Figure 10: Effect of angle of attack for tests at U∞=18m/s, for: (a) 
AoA = 5°, (b) AoA = 10°. 

4 Conclusion 

The present work provides a detailed analysis of airfoil tonal 
noise generation at low Reynolds numbers. The effects of  

 
 

Figure 8: Effect of TE bluntness, for three TE configurations: (a) S0, (b) S1 and (c) S2. Results for 0° AoA , at14, 18 and 24 m/s. 
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Figure 11: Effect of angle of attack for tests at U∞=24 m/s, for: (a) 
AoA = 5°, (b) AoA = 10°. 

trailing edge bluntness on noise generation and propagation 
over a NACA0012 airfoil with three different blunt trailing 
edge geometries are experimentally investigated for low to 
moderate Mach numbers. Far-field noise spectra is obtained 
using a single calibrated microphone. The effects of varying 
the free stream velocity and angle of attack on the far-field 
spectra are examined for TEs with different degrees of blunt-
ness. The main findings of the present study include: 

 For increased free stream velocity, the dominant tonal 
peak decreases in amplitude and shifts to higher fre-
quencies. 

 As the airfoil angle of attack is increased, the spectral 
peak shifts to higher frequencies and its amplitude de-
creases.  

 In general, as the trailing edge bluntness increases, the 
dominant tonal peaks have larger amplitudes. For the 
same TE bluntenss, inceasing the flow velocity results 
into a shift of the dominant tonal peak to higher frequen-
cies.  
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USING A PASSIVE FEEDBACK CONNECTION TO CONTROL LOW-FREQUENCY
PRESSURE FLUCTUATIONS IN A WIND TUNNEL
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Résumé
Les souffleries à jet ouvert souffrent souvent de fluctuations de pression à basse fréquence et à forte amplitude, liées aux
modes résonants du circuit. Généralement, ces fluctuations sont contrôlées à l’aide de générateurs de tourbillons de tuyères,
de résonateurs de Helmholtz, de la conception des collecteurs, de l’annulation active du bruit et de diverses autres méthodes.
L’objectif de cet article est d’évaluer une connexion de rétroaction passive (PFC) pour une utilisation dans une soufflerie aéro-
acoustique. Le PFC peut réduire les fluctuations de pression à haute amplitude et basse fréquence dans le circuit de la soufflerie.
En outre, le PFC peut également réduire les fluctuations non périodiques des vitesses du vent, c’est-à-dire les fluctuations de
pression non associées aux modes résonants. Le PFC a obtenu ces résultats sans modifier de manière significative le gradient
de pression statique axiale dans la soufflerie.

Mots clefs: Fluctuations de la pression en soufflerie, Connexion de rétroaction passive, Modèle de soufflerie

Abstract
Open jet wind tunnels often suffer from low-frequency, high-amplitude pressure fluctuations which are related to resonant
modes within the circuit. Typically, these fluctuations are controlled using nozzle vortex generators, Helmholtz resonators,
collector design, active noise cancellation, and various other methods. The goal of this paper is to evaluate a Passive Feedback
Connection (PFC) for use in an aero-acoustic wind tunnel. The PFC can reduce the high-amplitude low-frequency pressure
fluctuations in the wind tunnel circuit. In addition, the PFC can also reduce non-periodic fluctuations in wind speeds, i.e.
pressure fluctuations not associated with resonant modes. The PFC achieved these results without significantly altering the
axial static pressure gradient in the wind tunnel.

Keywords: Wind tunnel pressure fluctuations, Passive Feedback Connection, Model Wind Tunnel

1 Introduction
Wind tunnels are an important tool for the development of
new vehicles. Automotive companies perform extensive ae-
rodynamic, aero-acoustic and thermal testing on new vehicles
to bring about improvements in efficiency, comfort, safety,
and to show compliance with government regulations. With
its combination of an open jet representing the unbounded
free flow and solid floor representing the ground, the 3/4th

open jet test section is the most common configuration in
aero-acoustic wind tunnels, preferred for its open access to
the test vehicle and its avoidance of near-field acoustic boun-
daries. When the air flow exits the nozzle, it interacts with
the low-speed air in the plenum. As a result, a shear layer
develops around the core of the jet between the nozzle and
the collector. Small-scale vortex structures originate from the
trailing edge of the nozzle, which are transported downstream
towards the collector at approximately 65% of the velocity
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†. Antrix@aiolos.com
‡. Christopher@aiolos.com
§. Christoph.JO.Gabriel@bmw.de
¶. Martin.Grabenstein@bmw.de

of the jet [1]. These vortical structures evolve as they move
downstream, which changes their associated frequencies. If
the frequencies of these vortices match the resonance fre-
quencies of any of the modes of the wind tunnel, high am-
plitude pressure fluctuations can be created.

There are four possible resonant conditions which can
exist inside an open-jet closed-circuit wind tunnel [1–3].

— The complete wind tunnel circuit can resonate with
frequencies associated with organ pipe modes.

— The vortices generated from the edge of the nozzle
can impinge on the collector, which can send a pres-
sure disturbance upstream. This pressure disturbance
can generate additional vortices, setting up an edge-
tone feedback loop.

— The volume within the test section plenum can reso-
nate.

— The combination of the nozzle and the test section
plenum can act as a Helmholtz resonator, causing a
resonance.

The low-frequency high-amplitude pressure fluctuations
can degrade the quality of aerodynamic and acoustic measu-
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rements in the wind tunnel and therefore must be minimized.
Typically, a wind tunnel will be designed with several fea-
tures or devices to minimize the pressure fluctuations. This is
achieved by altering the strength and frequencies of the vorti-
cal structures in the flow, or by changing the geometry of the
wind tunnel to passively target the resonant modes.

Several methods of controlling the low-frequency pres-
sure fluctuations have been investigated. Passive control of
the pressure fluctuations can be achieved by installing angled-
blade vortex generators on the lip of the nozzle. The vortex
generators are effective in breaking up large coherent vor-
tex structures. However, they generate smaller vortical struc-
tures which produce high frequency noise. They also induce
a vena-contracta type flow at the exit of the nozzle which
produces a negative axial pressure gradient. These two fac-
tors make the use of angled-blade vortex generators unsui-
table for application in many aerodynamic and aero-acoustic
wind tunnels. In contrast, Blumrich et.al. [4] have developed
a different vortex generator design which largely avoids the
pressure gradient and noise contributions.

Rennie [1] investigated the effect of jet length on the low-
frequency pressure fluctuations. The length of the jet in a pi-
lot wind tunnel was varied by inserting spacers between the
test-section diffuser inlet and the collector flaps. It was found
that at a given wind speed, the jet pulsations frequencies were
found to scale with the jet length. As the jet length is increa-
sed, the thickness of the downstream shear layer increases,
which increases the turbulent energy. The amplitudes of the
pressure fluctuations can be significantly reduced by selecting
the ‘correct’ jet length, which is usually small. In practice,
this is difficult to implement since the length of the test sec-
tion is designed to suit the size of the intended test objects,
and it is desirable to have the longest possible test section
length.

Rennie [1] also investigated a collector design for the mi-
nimization of pressure fluctuations by using simple, rectangu-
lar flaps with bell-mouthed leading edges. It was found that
the amplitude of the pressure fluctuations was sensitive to the
collector inlet area. A larger collector was found to reduce the
coefficient of overall unsteady pressure fluctuations (Cp,rms).
A similar observation was also reported by Kudo et al. [5] and
Wiedemann et al. [6] who found that the aerodynamic noise
decreased when the collector area was increased. Kudo et al.
however noted that increasing the collector area increases the
pressure loss in the wind tunnel circuit. Therefore, the noise
reduction from increasing the collector area should be wei-
ghed against the increased power demands from the main fan.
The change in the geometrical shape of the collector can also
have an impact on the pressure fluctuations. Such geometrical
changes include modifying the collector wall angle, collector
flap angle, collector leading edge geometry, changing the gap
between the collector flaps and the diffuser. Changing any of
the above aspects of the collector design may also have an
impact on the axial static pressure gradient, and care must be
taken during the collector design process to balance all the
requirements of a wind tunnel.

Helmholtz resonators have been used successfully to at-
tenuate pressure fluctuations arising from the coupling of the
shear layer vortex frequencies and resonant modes in the cir-
cuit or test section [2,7–9]. A Helmholtz resonator is compri-
sed of a cavity with a neck connected to it. When a Helmholtz
resonator is excited, the volume of fluid within the neck os-
cillates while the pressure of the fluid within the cavity fluc-
tuates at a certain frequency. The absorption of sound within
the resonator occurs due to various mechanisms. There are
viscous losses along the neck, as well as along the front wall
of the resonator. There are also thermal losses at the wall
of the resonator cavity. There may also be some non-linear
losses due to circulation effects and turbulence, specially in
the presence of very high sound intensities. [10, 11]

The sizing of resonators follow the theoretical and ex-
perimental background provided by Ingard [11], Selamet and
Lee [12] and others [13–15]. The key parameter is the na-
tural frequency of the resonator, which is given by f =
c

2π

√
S

(l+δ)V . Here, f is the tuning frequency of the resonator,
c is the speed of sound, S is the area of the neck, l is the length
of the neck, δ is an adjustment to the neck length which is
equal to 0.85 x the neck diameter, and V is the cavity volume.
The relatively narrow bandwidth of these devices means that
several resonators tuned to different frequencies can be requi-
red.

A Helmholtz resonator can be connected to the wind
tunnel airline at the plenum or elsewhere in the circuit. To
deal with a resonant mode, the resonator should ideally be
connected at the location of the anti-node where the velo-
city of the oscillation is largest ; though this location is not
straightforward to determine. A full-scale wind tunnel has
numerous constraints on the resonator location and sizing
due to architectural needs, other sub-systems, and geometri-
cal constraints. As a result, the resonators considered for the
full-scale wind tunnel have shapes and locations which are
not typically represented in the literature. Therefore, model-
scale testing is often used to characterise the effectiveness of
the resonators before they are implemented in the full-scale
tunnel.

Beland [7] also investigated the use of a pressure com-
pensation channel to reduce the low-frequency pressure fluc-
tuations. When a standing wave is established in the wind
tunnel circuit (which causes pressure fluctuations), there are
fixed locations of maxima and minima (or nodes and anti-
nodes) in the sound pressure. By connecting these nodes and
anti-nodes of pressure with a duct, the overall sound power
associated with the standing wave can be decreased. With the
decrease in the strength of the standing wave, the activation
mechanism of vortex generation in the edgetone feedback is
damped, which reduces the strength of the resonance in the
wind tunnel. Beland [7] found that the standing wave had a
node right before corner 1 (the corner immediately downs-
tream of the test section), while the anti-node was present in
the test section. By connecting these two locations with an
external compensation channel, the overall Cp,rms levels were
decreased. It was noted that the compensation channel chan-
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ged the static pressure distribution in the vicinity of the col-
lector. To correct the pressure distribution, the collector angle
had to be increased by 10◦. The size and the form of the com-
pensation channel opening close to corner 1 had a great in-
fluence on the performance of the device, while the opening
in the test section chamber played a subordinate role. The
compensation channel concept was ultimately not implemen-
ted in the full-scale tunnel at FKFS to avoid making expensive
structural changes to the wind tunnel building.

Another similar technique was used by Wang et al. [9]
in a model scale wind tunnel at Tongji University by using
the principle of sound wave interference. One end of a pipe
was connected to the test section. At some distance along the
length of the pipe, an interlink was made with the wind tun-
nel airline, creating two pipe segments. As an incident sound
pressure field hits the open end of the pipe in the test section,
some of the energy is transmitted into the pipe, while some
energy is reflected off the open end, as well as from the end
of the pipe. The properties of the pressure field coming out of
the interlink can be determined by fixing the length of the two
segments. The incident pressure field can then be attenuated
by using destructive interference from the interlink pressure
field. It was found that the sound interference method decrea-
sed pressure fluctuations in certain frequency bands, while
increasing them in other bands.

Wickern et al. [3] used a 1/20th scale pilot wind tunnel
to investigate the use of an Active Resonance Control sys-
tem (ARC). Real time measurements of the pressure fluctua-
tions were made using a microphone located in the test sec-
tion. The phase of the measured signal was shifted, and it is
played back through a loudspeaker placed in the return leg of
the wind tunnel such that the pressure fluctuations could be
attenuated. When the ARC system was implemented in the
full-scale Audi aero-acoustic wind tunnel, 23 dB, 20 dB, and
15 dB reductions in the sound pressure levels (SPL) of reso-
nances at 2.4 Hz, 3.9 Hz, and 6.8 Hz were found. The benefit
of the ARC system is that a single space efficient system can
dampen pressure fluctuations at multiple frequencies.

Many other devices and techniques have been extensi-
vely studied by many researchers. The current paper, like the
approaches taken in [7,9], considers a geometry change whe-
reby a passive feedback connection between the first cross-leg
and the test section plenum within the circuit is used to alter
these low-frequency pressure fluctuations. The duct sets up a
passive feedback mechanism to attenuate the low-frequency
high-amplitude pressure fluctuations.

2 Test setup
Aiolos has found that the optimization of a wind tunnel cir-
cuit to minimize low-frequency pressure fluctuations is best
performed in conjunction with wind tunnel tests rather than
relying only on analytical or finite element methods, parti-
cularly when design constraints limit the application of pre-
viously successful geometries. Scale model tests with a full-
circuit Model Wind Tunnel (MWT) have been used to effecti-
vely identify and correct low-frequency pressure fluctuations

present in a full-scale tunnel [16]. The magnitudes of the fluc-
tuations generally match between full and model scale, while
the frequencies scale linearly with the geometrical scale of
the MWT. This approach was taken in the development of
a new aero-acoustic wind tunnel for BMW, leading to a test
program using a 1/10th scale MWT of the planned full-scale
facility.

For the design of the BMW full-scale tunnel, only pas-
sive approaches were considered. This is because passive de-
vices (resonators and PFC) are mechanically simple with no
moving parts. Once they are tuned correctly, they can be ex-
pected to always function without failure. The downsides of
using a passive approach are the large volume requirement
for the resonators, especially for the control of low-frequency
fluctuations, and the complications of tuning such large de-
vices. In the case of the BMW wind tunnel the tuning was
addressed with reduced scale model wind tunnel tests.

Since the interest for these tests was related to a full-
scale automotive aero-acoustic wind tunnel, the values given
in this paper are generally converted to their equivalent full-
scale values. This scaling was applied using the 1:10 scale
factor on frequency and length dimensions ; the wind speeds
were not scaled.

A 3D rendering of the MWT is shown in Figure 1. The
MWT was a close geometrical representation of the planned
full-scale circuit but without any acoustic treatment except in
the fan region. The 3/4th open jet test section had a nozzle size
of 0.4 m x 0.625 m. At the end of the test section, a collector
with bell-mouth inlet leading edge was used to divert the flow
into the diffuser. Four large resonators with variable geometry
were included in the model scale tunnel. The volume of the
resonators could be modified, as well as the geometry of the
connection between the resonators and the wind tunnel cir-
cuit. The resonant frequencies of resonators 1, 2 and 4 were
between 1.2 Hz to 1.8 Hz. These three resonators were coun-
teracting the dominant second organ pipe mode within the
full-scale circuit, which is approximately 1.6 Hz. Resonator
3 was tuned to counteract resonance around 3.2 Hz, which
corresponded to the fourth organ pipe mode. The MWT in-
cluded a connection path between the first cross-leg (located
downstream of the first corner) to the rear wall of the test sec-
tion plenum, termed the Passive Feedback Connection (PFC).
The influence of the PFC on the pressure fluctuations in the
tunnel is the subject of this paper.

2.1 Determination of Cp,rms

The low-frequency pressure fluctuations in the MWT were
measured with a GRAS Type 40 AN microphone and GRAS
Type 26 AK preamp located out-of-flow at a location equiva-
lent to mid-length and the height of a car in the full-scale test
section. This arrangement provided a ±1 dB response down
to 1 Hz and ±2 dB down to 0.5 Hz (which are 0.1 Hz and
0.05 Hz equivalent full-scale). A foam wind screen was used
to reduce the self-noise of the microphone. The pressure si-
gnal was recorded at a sampling rate of 800 samples/s for 300
seconds. The signal was converted to the frequency domain
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Figure 1: A 3D rendering of the model wind tunnel (MWT)

with 12801 intervals and a 312.5 Hz bandwidth by breaking
the time-series into 7 non-overlapping segments, leading to
a frequency interval of 0.024 Hz (0.0024 Hz equivalent full-
scale) for each segment. A Hanning windowing function was
applied to reduce the spectral leakage with the Hanning win-
dow correction applied to obtain the correct amplitude of the
pressure power spectrum. The seven spectra were combined
using rms averaging. Overall Cp,rms values were determined
by integrating the spectral Cp,rms distribution over the full-
scale frequency range of 1 Hz to 20 Hz, and were the primary
measure of the low-frequency pressure fluctuations in the test
section. The sound measurements reported in the paper are
not weighted (i.e. flat response) over the full frequency range.

2.2 Wind speed measurements
The test section wind speed was inferred by measuring the
pressure drop across the contraction. The pressure drop was
measured using a Scanivalve differential pressure scanner
(model DSA3217 16Px) connected to two pneumatically ave-
raged static taps installed in the settling chamber downstream
of the flow conditioning devices, and two pneumatically ave-
raged static taps in the plenum. These contraction pressure
drops were correlated to the actual wind speeds in the test
section by first calibrating the wind tunnel with a bent-stem
Pitot-static probe located at the equivalent vehicle center lo-
cation. The pressure scanner sampled the pressure at 10 Hz,
equivalent to 1 Hz full-scale. The time series results from
these measurements were used to determine the wind speed
variability and unsteadiness over the duration of a test.

2.3 Axial static pressure gradient measurements
The axial static pressure gradient was measured using a single
bent-stem Pitot-static probe which was traversed at a low
speed over the axial length of the test section. The axial pres-
sure gradient was obtained by fitting an appropriate order po-
lynomial to the pressure coefficient data and differentiating
the curve fit equation to obtain the local gradient.

2.4 Passive Feedback Connection (PFC)
A sketch of the MWT circuit is given in Figure 2, which
shows the layout of the four resonators in the circuit, along
with the passive feedback connection. The Resonator 1 was
closed for all the cases shown in this paper. The necks of Re-
sonators 2, 3, and 4 were connected to the return cross leg, test
section diffuser, and the rear wall of the plenum respectively.
The passive feedback connection was created by attaching a
duct between the return cross leg and Resonator 4.

3 Results
An extensive test program was undertaken to determine the
geometries of Resonators 2, 3, and 4, as well as the geometry
of the collector, in order to minimize the pressure fluctua-
tions and axial static pressure gradient. The effectiveness of
the PFC was investigated with these optimized geometries al-
ready configured. The PFC operated through the volume of
the Resonator 4, and it was not possible to isolate the PFC
from Resonator 4. The results from the five configurations
listed in Table 1 illustrate the performance of the PFC. Pro-
gressing from case A to C1, the Resonator 4 and the PFC
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Figure 2: A sketch of the circuit showing the layout of the resonators and the passive feedback connection

Table 1: Resonator and PFC configurations

Name Res. 1 Res. 2 Res. 3 Res. 4 PFC PFC flow rate (Qpfc/Qts)
Case A closed open open closed closed 0.0%
Case B closed open open open closed 0.0%
Case C1 closed open open open open 3.0%
Case C2 closed open open open open 5.1%
Case C3 closed open open open open 6.5%

are systematically opened, while keeping the rest of opera-
ting conditions the same. Progressing from case C1 to C3, the
flow rate through the PFC was systematically increased. The
arrangement of the collector was kept the same for all five
cases. The flow rate through the PFC duct (Qpfc) was measu-
red and related to the flowrate through the test section (Qts).
The flow rate of air through the PFC could be varied by chan-
ging the inlet area of the PFC duct at the cross-leg.

The overall normalized out-of-flow unsteady static pres-
sure measurements, Cp,rms, are shown in Figure 3. The base-
line case (Case A, red circles in Figure 3) had the worst Cp,rms
amongst the configurations presented here at all wind speeds,
peaking at 128 kph. The driver of this pressure fluctuation was
a relatively small peak at 1.6 Hz, which is associated with the
2nd organ pipe resonance mode. It should be noted that the
baseline case is not that of a wind tunnel with no resonators.
The Resonators 2 and 3, as well as an optimized collector had
already created conditions of low levels of pressure fluctua-
tions for case A. By opening Resonator 4 (case B, blue square
in Figure 3), the Cp,rms values were further decreased. Further
reduction could be achieved by opening the PFC up to a flow
rate of Qpfc/Qts = 3.0% (case C1, green diamonds in Figure
3). At higher flow rates, the gains made by using the PFC
were diminished and the Cp,rms values increased. The Cp,rms
for the highest flowrate case C3 however were always lower
than case A (no Resonator 4) at all wind speeds. It is postu-
lated that at higher flow rates, the flow through PFC began

degrading the performance of Resonator 4, which led to an
increase in the overall Cp,rms for cases C2 and C3 compared
to case C1. A resonator operates by oscillating a finite amount
of a fluid inside the neck, with the large volume acting as a
spring-mass-damper system. Since the PFC is connected to
the Resonator 4, by increasing the flow rate inside the PFC
(and thus the resonator), the effectiveness of the resonator is
hindered. Consequently, the benefit of the PFC is outweighed
by the loss in effectiveness of the resonator.

Beland [7] had noted that the effectiveness in the sup-
pression of the pressure fluctuation was sensitive to the geo-
metry of the inlet region for the compensation channel. The
shape and the size of the outlet of the compensation chan-
nel into the test section plenum was inconsequential. A long,
narrow opening in the plenum chamber wall, which was mi-
nimized to around 9% of the nozzle surface area was used by
Beland [7]. In the current investigation, the outlet geometry
of the PFC was found to also have an impact on the perfor-
mance, but this is likely also due to its effect on the Resonator
4 performance.

The effectiveness of the PFC was further investigated
by examining the wind speed time traces obtained though
the pressure measurements. Figure 4 shows normalized wind
speed traces for cases A to C1 at a nominal wind speed of
120 kph. The time shown on the x-axis has been corrected
to full-scale tunnel values by multiplying it by the geometri-
cal scaling factor. A 10 second (full-scale) rolling average of
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Figure 3: Overall Cp,rms values versus the wind speed for the five
cases (1 Hz ≤ f ≤ 20 Hz full-scale).

the wind speed (ŵs) is applied to remove any short-term fluc-
tuations. The rolling averaged wind speed (ŵs) data is then
normalized by the mean wind speeds (w̄s), and the results are
plotted as shown in Figure 4. That is, wind speed variability =
( ŵsw̄s − 1). Unsteadiness in wind speed is evident for the cases
without PFC by observing Figures 4 (a) and (b) where during
intermittent spikes, the wind speeds reached wind speed va-
riability = -0.7% and -0.8% respectively. With the PFC open
(case C1), the intermittent large spikes were not observed,
and the wind speed variability was very low.

Note that the MWT was operated with only a fan speed
controller, which maintained a fixed fan rotational speed (i.e.,
a fixed volume flow rate of air). Small and slow drifts in the
mean wind speed due to temperature drifts were accounted
for with a straight-line fit to the measured data.

Figure 4: Wind speed variability demonstrated by normalized wind
speed trace for cases A-C1 at nominal speed of 120 kph

An overall wind speed stability value can be deduced
from the standard deviation of the wind speed time series. Re-
sults for different wind speeds are shown in Figure 5 which

shows overall wind speed unsteadiness = σ(ŵs)
w̄s . Use of the

PFC is shown to improve the overall wind speed unsteadi-
ness values by almost a factor of 2 across the wind speed
range. The data suggests that increasing the flow rate through
the PFC can marginally improve the overall wind speed uns-
teadiness.

Figure 5: Overall wind speed unsteadiness for an averaging time of
10s (full scale)

This improvement in the wind speed unsteadiness is also
evident by the improvements of the very low frequency pres-
sure fluctuations (f < 1 Hz). Spectra for the five test condi-
tions converted to dB(Z) with frequency intervals of 0.1 Hz
(full-scale equivalent) are shown in Figure 6. The use of the
PFC is shown to have its strongest influence for f < 1 Hz.

Figure 6: Narrow-band frequency spectra of pressure fluctuations at
120kph

A separate issue for wind tunnel test models is the varia-
tion of the axial static pressure due to the buoyancy force that
can be induced on the test model by the pressure variation. It
is desirable to have the smallest possible axial static pressure
gradient in a wind tunnel test section. Figure 7 shows that the
addition of a PFC (case C1) does not significantly alter the
axial static pressure gradient in the MWT.
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Figure 7: Axial static pressure gradients for cases B and C1

4 Conclusion
A 1/10th scale model wind tunnel was developed to aid in
the design of a new aero-acoustic wind tunnel for BMW. The
model wind tunnel was used to optimize the collector de-
sign, as well as to tune the Helmholtz resonators. In addition
to the traditional means of controlling the pressure fluctua-
tions, another novel approach, the Passive Feedback Connec-
tion (PFC) was also tested, which is the concern of the pa-
per. The PFC connected the return leg of the wind tunnel
with a resonator which was connected to the test section ple-
num. At low flow rates through the PFC, reductions in the
amplitudes of the low-frequency pressure fluctuations were
found. At higher flow rates, the performance of the overall
system was slightly diminished, presumably due to the de-
gradation of the effectiveness of the resonator. The PFC was
also found to significantly improve the wind speed stability in
the wind tunnel. Without the PFC, non-oscillatory spikes in
wind speed variability were observed. With the PFC connec-
ted, these spikes were eliminated. The PFC achieved these
improvements in pressure fluctuations without compromising
the axial static pressure gradient.
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Résumé 

Le tambour parlant est utile à des fins musicales. Cependant, il produit un timbre sonore complexe, difficile à caractériser. Bien 
que la géométrie de la coquille de sablier en bois constituant le tambour parlant ait été identifiée comme un facteur influençant 
la composition du timbre sonore, il reste encore à enquêter sur d'autres facteurs suspectés. Cette étude a caractérisé les propriétés 
sonores des tambours parlants des housses en cuir, la force et la position de jeu, la tension sur la corde et l'impact de surface 
excité. Trois boulons du la base des arbres de Gmelina arborea a été utilisée pour produire les tambours parlants, par conséquent, 
les propriétés sonores ont été mesurées. Les valeurs obtenues ont été soumises à des statistiques descriptives, des graphiques 
et une ANOVA (α0,005). La fréquence fondamentale, l'amplitude et le temps d'amortissement acoustique (SDT) sans tension 
sur la corde étaient significativement les plus bas (90,06 ± 27,16, 41,03 ± 4,31 et 380,83 ± 103,58) pour la force de jeu légère 
et les plus élevés (97,00 ± 29,68, 60,26 ± 3,59 et 474,44 ± 59,48) pour une force lourde, respectivement. A tension maximale 
sur la corde, SDT de peau de chèvre était significativement plus élevée (478,50 ± 77,04) que la couverture en cuir d'utérus de 
vache (438,89 ± 97,65), tandis que l'amplitude et le SDT étaient significativement plus élevés (66,61 ± 2,95 et 508,52 ± 51,60) 
pour une force lourde que pour une force de jeu légère (46,16 ± 7,06 et 408,87 ± 92,46), respectivement. La tension sur la corde 
était le facteur le plus essentiel nécessaire pour caractériser la propriété sonore de qualité des tambours parlants. 
 
Mots clefs : Musique, Culture du bois, Produit du bois, Propriétés sonores 
 
 

Abstract 

Talking drum is useful for musical purposes. However, it produces a complex sound timbre, difficult to characterize. Although 
the wooden hourglass-shell geometry making the talking drum was identified as a factor influencing the sound timbre make-
up, there is still a need to investigate other suspected factors. This study characterized sound properties of talking drums from 
Leather covers, force and position of play, the tension on the rope, and excited surface impact. Three bolts from the base of 
Gmelina arborea trees were used to produce the talking drums, hence, sound properties were measured. Values obtained were 
subjected to descriptive statistics, graphs, and ANOVA (α0.005). Fundamental Frequency, Amplitude, and Sound Damping Time 
(SDT) at no tension on the rope were significantly lowest (90.06±27.16, 41.03±4.31, 380.83±103.58) for the light force of play 
and highest (97.00±29.68, 60.26±3.59, 474.44±59.48) for heavy force, respectively. At maximum tension on the rope, SDT of 
goat skin was significantly higher (478.50±77.04) than cow womb leather cover (438.89±97.65), while Amplitude and SDT 
were significantly higher (66.61±2.95, 508.52±51.60) for heavy force than the light force of play (46.16±7.06, 408.87±92.46), 
respectively. Tension on the rope was the most essential factor needed in characterizing the quality sound property of the talking 
drums. 
 
Keywords: Music, Wood Culture, Wood Product, Sound Properties 
 
 
 
1 Introduction 

The talking drum (TD) is an hourglass-shaped percussion 
musical instrument whose two heads (skin surfaces) are ver-
tically opposite to each other with leather string. It is a West 
African drum that has garnered relevance as a means of com-
munication in Southwestern Nigeria, after human voice. Du- 
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DEFINITION OF SOME TERMS:  

Resonance Frequency (RF) – The sound frequency having 
the highest amplitude in a timbre 

Fundamental Frequency (FF) – The first sound frequency 
in a timbre 

Sound Damping Time (SDT) – The time required for a 
sound of material or musical instrument to return to silence after 
being excited 

Excited Surface Impact – The measured response of the 
skin surface of the talking drum to strike 
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rojaye et al. [1] confirm the talking drum to be perfectly fit 
for linguistic usage, owing to its excellent performance to 
mimic the human voice. Generally, the use of talking drums 
is cultural, communication, and music-oriented [1–3]. 

Furthermore, the major material used for producing talk-
ing drums is the wood making its shell. Interestingly, the po-
tentiality of selected wood species for making talking drums 
have been discussed [4–7], and Gmelina arborea wood was 
confirmed suitably. 

Scientifically, the measurement of sound from a musical 
instrument is characterized by a regular and uniform vibra-
tion of the wave propagated. Thus, Pitch, Timbre, Intensity, 
and Timing are the major properties of sound that distinguish 
a musical tone [1, 8]. This was also corroborated by Zatorre 
and Baum [9] who stated that musical sound is characterized 
by discrete pitches which sustain longer durations. 

Pieces of literature have shown the existence of different 
musical (cultural) systems that define pitch movements, with 
specific scales and rules [10–13]. Akere [14] pointed out that 
the pitch of a talking drum can be regulated depending upon 
how a player strikes the head of the drum and changes its ten-
sion. Notwithstanding, this attribute makes the sound from 
talking drums complex and difficult to characterize. For in-
stance, Figures 1a and 1b show a different sound frequency 
spectrum (Resonance Frequencies of 81 and 83 Hz) for two 
strikes made on a single talking drum. 

Furthermore, Belcher and Blackman [2] noted the spec-
ulation that the sizes and shapes of the various drums, the ten-
sion of the drum skins, placement of the strikes, and so on, 
may hamper the perceived sound frequency. It is, therefore, 
appropriate to opine that many factors contribute to the prop-
erties of sound generated by talking drums. In addressing 
some of these challenges, Olaoye and Oluwadare [15] char-
acterized the sound properties of talking drums based on the 
geometry of hourglass shells. However, there is still limited 
information on the influence of other suspected factors on 
sound properties of talking drums, thus, it will be difficult to 
attain optimal performance of talking drum at all times unless 
adequate characterization is done. 

Therefore, there is a need to ascertain if, and how other 
suspected factors influence the sound properties of talking 
drums. Hence, this study characterized the sound properties 
of talking drums made from G.arborea wood, with a view of 
highlighting the influence of selected factors on its sound 
properties. The factors that were considered in this study 
were tension on the rope, leather cover, the force of play, po-
sition of play, and excited surface impact (ESI). 

 
2 Material and method 

Three fifteen years old trees of G. arborea were felled from 
Gambari Forest Reserve. From each tree, 3 bolts of 60 cm 
were collected from the base wood of the trees to make the 
hourglass shells. The bolts were conditioned under atmos-
pheric temperature (30oC) and relative humidity (60%) for a 
month before carving. The selected acoustic properties of 
G.arborea wood were reported in Table 1, while Plate 1 
shows all the major materials used in producing the talking 
drums. 

 
Figure 1a: Sound Frequency Sample (1) Obtained from a Talking 
Drum (A). 

 

 
Figure 1b: Sound Frequency Sample (2) Obtained from a Talking 
Drum (A). 

2.1 Steps in producing the talking drums 

Step 1 – The three bolts were manually carved and shaped 
into a figure of an hourglass shell measuring 28 cm in length, 
15 cm in diameter, and a thickness of 0.6 cm. Both ends of 
the shell were opened since the talking drum is a membrano-
phone percussion instrument. 
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Table 1: Selected Acoustic Properties of G.arborea wood. 

W.D 
(gcm-3) 

E 
(GPa) 

V 
(ms-1) 

tan δ 
 

Es 
(GPa) 

Q 
 

ACE 
(m4/kg/s) 

0.39 9.34 4848.58 0.0039 23.57 279.64 3435.66 

W.D – Wood density; E – Dynamic elastic modulus; V – Velocity 
of sound; tan δ – Damping factor; Es – Specific elastic modulus; Q 
– Sound quality; ACE – Acoustic conversion efficiency. Source: 
[6]. 

 

 
Plate 1: Major components used in making the talking drum. 

 

 
Plate 2: Experimental set-up for measuring the excited surface im-
pact of a talking drum. 

Step 2 – Goat skin and Cow womb (ole) used as leather 
covers for the opposite surfaces were prepared by soaking in 
ordinary water for 45 min and later rubbed and squeezed. 
Thereafter, the laying of the cover leathers on both ends of 
the shell was done. It was firmly held in place with leather 
string by sewing the tension rope and the membrane together. 
An adhesive was used to hold the tension rope against the 
shell frame to facilitate the turning of the drum using mem-
brane pegs during production. Three talking drums (TD1, 
TD2, and TD3) of different cover leathers were produced. 

Step 3 – The drums were sundried for two days after 
which the pegs were removed, and the tension ropes straight-
ened. 
 
2.2 Sound property test 

The Fundamental Frequency (FF), Resonance Frequency 
(RF), Amplitude (A), and Sound Damping Time (SDT) were 
sound properties of the talking drums measured. The experi-
ment was done in an enclosed silent room, as this was to pre-
vent interference of external sounds during recording. A mi-
crophone was placed about 20 cm from the talking drums, 

and the service of a drummer was employed to generate sin-
gle strikes on the talking drums’ surfaces at no extension on 
the rope (NTR), and at the maximum tension on the rope 
(MTR), with respect to force of play (light and heavy) and 
position of play (up, center and down). The sound generated 
by these strikes was recorded and analyzed using Audacity. 
The experiment was repeated 108 times.  

Additionally, to measure the Excited Surface Impact 
(ESI) on the leather covers, a piezoelectric crystal was 
mounted on the talking drums’ surface to measure the impact 
of the drummer’s strikes on them. The experiment was set up 
as shown in Plate 2. 

Data obtained were subjected to Descriptive statistics, 
Pearson correlation, and Analysis of variance at α0.005. 
Meanwhile, eq. 1 was used to determine the frequency ratio. 
 

𝐹𝑢𝑛𝑑𝑎𝑚𝑒𝑛𝑡𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑅𝑎𝑡𝑖𝑜 (𝐹𝑅) = 
 

 
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑎𝑡 𝑁𝑜 𝑇𝑒𝑛𝑠𝑖𝑜𝑛 𝑜𝑛 𝑅𝑜𝑝𝑒

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑎𝑡 𝑀𝑎𝑥. 𝑇𝑒𝑛𝑠𝑖𝑜𝑛 𝑜𝑛 𝑅𝑜𝑝𝑒
 

(1) 

 
3 Results 

Tables 2 and 3 documents the means of sound properties of 
the talking drums to the factors considered for characteriza-
tion, at NTR and MTR respectively. At NTR, FF, RF, A, and 
SDT were lowest (90.06 ± 27.16, 242.43 ± 201.53, 41.03 ± 
4.31, and 380.83 ± 103.58) at the light force of play and high-
est (97.00 ± 29.68, 97.00 ± 29.68, 60.26 ± 3.59, and 474.44 ± 
59.48) at the large force of play, respectively. Additionally, 
the amplitude was the only sound property having its value 
significantly higher at center/down (51.35 ± 10.65/51.46 ± 
10.09) than up (49.13 ± 10.67). There were variations in 
sound properties characterized according to the factors inves-
tigated, for TD1, TD2, and TD3. 

At MTR, the mean SDT at goat skin was significantly 
higher (478.50 ± 77.04) than cow womb leather cover 
(438.89 ± 97.65). Also, A and SDT were significantly higher 
(66.61 ± 2.95 and 508.52 ± 51.60) at a heavy force of play 
than a light force of play (46.16 ± 7.06 and 408.87 ± 92.46), 
respectively. 

Meanwhile, Table 4 shows the analysis of variance of 
sound frequency measured between NTR and MTR. Also, it 
reported the sound frequency ratio (FR) for fundamental fre-
quencies of the talking drums. SDT was the only sound prop-
erty not significantly different, for TD2. The FR for TD1 was 
the highest (3.08) while TD2 had the lowest (1.34). Tables 5 
and 6 describe the total count of RF obtained among the talk-
ing drums at NTR and MTR, respectively. The highest num-
ber of RF (28) was recorded at NTR for TD2, while the least 
was five (5), at MTR for TD1. 

The spectrogram sample of a strike from TD3 was dis-
played in Figure 2. It describes the sound frequencies in the 
time domain. As such, the colors differentiate the degree of 
amplitude (white – red – blue represent high – medium – 
lower amplitude), while the width interprets the SDT. Figures 
4 – 8 showed the histogram distribution of the RF at NTR and 
MTR for the talking drum. At NTR, TD1 and TD3 had only 
33%, and 36% of their RF between 50Hz and 100Hz respec-
tively. Meanwhile, TD2 had 14% of its RF between 100Hz 
 

Tension rope 

Carved hour-
glass shell 

Prepared lea-
ther covers 

Leather strings 

Thread 

Tension rope 

The leather 
cover 

Piezo-electric 
crystal 

Voltmeter 

Leather 

Drum stick 
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Table 2: The Mean Sound Properties of Talking Drums at NTR. 

TD 1  Cover leather Force of play Position of play 

TD1  goat Cow light heavy up center down 

 FF(Hz) 58.44a 59.33a 58.28a 59.50b 57.58a 60.00b 59.08ab 

 RF(Hz) 362.56a 311.56a 197.61a 476.50b 299.75a 358.42a 353.00a 

 A(dB) 48.72a 47.61a 37.27a 59.06b 45.97a 48.55b 49.97b 

 SDT(ms) 464.17a 450.89a 440.78a 474.28b 446.50a 475.75a 450.33a 

TD 2         

 FF(Hz) 127.67a 126.06b 123.78a 129.94b 126.50a 125.92a 128.17a 

 RF(Hz) 383.72a 428.06a 367.94a 443.83b 396.33a 422.58a 398.75a 

 A(dB) 51.89a 51.89a 39.89a 63.89b 50.75a 52.83b 52.08b 

 SDT(ms) 504.11a 466.06b 451.72a 518.44b 442.33a 500.00b 512.92b 

TD 3         

 FF(Hz) 93.89a 95.78a 88.11a 101.56b 97.83b 89.08a 97.58b 

 RF(Hz) 366.83a 249.78b 161.72a 454.89b 299.58a 344.83a 280.50a 

 A(dB) 52.50a 51.28b 45.94a 57.83b 50.67a 52.67b 52.33b 

 SDT(ms) 348.94a 331.67a 250.00a 430.61b 328.92a 356.00a 336.00a 

Mean         

 FF(Hz) 93.33 ± 

29.04a 

93.72 ± 

28.27a 

90.06 ± 

27.16a 

97.00 ± 

29.68a 

93.97 ± 

29.30a 

91.67 ± 

27.79a 

94.94 ± 

29.18a 

 RF(Hz) 371.04 ± 

208.35a 

329.80 ± 

202.94a 

242.43 ± 

201.53a 

458.41 ± 

145.22b 

331.89 ± 

220.41a 

375.28 ± 

189.03a 

344.08 ± 

209.92a 

 A(dB) 51.04 ± 9.60a 50.26 ± 

11.30a 

41.03 ± 4.31a 60.26 ± 3.59b 49.13 ± 

10.67a 

51.35 ± 

10.65b 

51.46 ± 

10.09b 

 SDT(ms) 439.07 ± 

97.93a 

416.20 ± 

94.20a 

380.83 ± 

103.58a 

474.44 ± 

59.48b 

405.92 ± 

84.66a 

443.92 ± 

97.93a 

433.08 ± 

104.01a 

Means of the same alphabet between columns are not significantly different 

 
and 150Hz. Contrarily, TD1, TD2, and TD3 had 97%, 97%, 
and 100% of their RF between 150Hz and 200Hz respec-
tively, at MTR.  

On the other hand, the ESI bar chart in Figure 9 was used 
to convey the sensitivity of the leather covers to the impact of 
force, at NTR and MTR. The mean sensitivity of the cow 
womb was higher (0.24 ± 0.18v) at MTR. In furtherance, ESI 
significantly correlated with FF (0.499, at NTR), A (0.799, at 
MTR), and SDT (0.702, at MTR) for goat skin leather cover. 
For the cow womb, ESI significantly correlated with A 
(0.787, at NTR and 0.888, at MTR) and SDT (0.536, at MTR) 
(Table 7). 
 
4 Discussion 

The results of this study as presented in tables, figures and 
plates imply that the talking drums studied had different 
acoustic properties. This could be caused by variation in 
cover leather, force of play, position of play, and/or tension 
applied on the rope while playing the drums. As indicated by 
Table 4, a talking drum played when tension is applied to the 
rope had significantly increased acoustic properties. Notwith-

standing, a musical instrument with a suitable sound fre-
quency is determined by a high value of frequency ratio (FR), 
i.e. it must be able to produce low and high frequencies. Thus, 
TD1 with the highest FR is better suitable where a good 
sound frequency is desired.  

The spectrogram presented showed the anatomy of the 
sounds generated. The occurrence of the dominance of red 
colors in ‘b and d’ implies that more frequencies are gener-
ated at MTR, while the positions circled showed evidence of 
white color (an indication that the highest sounded frequency 
‘RF’ was found at that position). Also, a wider diameter rep-
resenting SDT at ‘b and d’ showed that sound excited on the 
talking drum at MTR took a longer time to return to silence 
when compared with sound generated at NTR (a and c). As 
such, a higher value of SDT indicates a better and more de-
sirable acoustic property of the talking drum. 
Meanwhile, it should be noted that RF also contributes to the 
perceived pitch of the sound by a human. Therefore, there 
was a need to investigate its contribution to the sound fre-
quency of the talking drums found in this study. It should be 
noted that too much variation of RF from FF is disadvanta- 
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Table 3: The Mean Sound Properties of Talking Drums at Maximum Tension on the Rope (MTR). 

  Cover leather Force of play Position of play 

TD1  goat Cow light heavy up center down 

 FF(Hz) 181.50a 181.17a 181.06a 181.61a 181.33a 181.25a 181.42a 

 RF(Hz) 206.22a 181.17a 205.78a 181.61a 181.33a 218.33a 181.42a 

 A(dB) 54.88a 54.50a 41.44a 67.94b 54.73a 54.10a 55.25a 

 SDT(ms) 505.67a 467.72b 457.33a 516.06b 480.67a 500.83a 478.58a 

TD 2         

 FF(Hz) 170.89a 168.5a 169.44a 169.94b 169.67a 169.58a 169.83a 

 RF(Hz) 188.78a 168.50a 187.33a 169.94a 169.67a 196.42a 169.83a 

 A(dB) 53.11a 56.56b 42.78a 66.89b 54.92a 54.33a 55.25a 

 SDT(ms) 503.61a 507.17a 467.22a 543.56b 499.67a 506.58a 509.92a 

TD 3         

 FF(Hz) 193.72a 194.67b 194.00a 194.39a 193.42a 195.42b 193.75a 

 RF(Hz) 193.72a 194.67b 194.00a 194.39a 193.42a 195.42b 193.75a 

 A(dB) 62.67a 56.61b 54.28a 65.00b 60.00b 58.17a 60.75b 

 SDT(ms) 426.22a 341.78b 302.06a 465.94b 382.17a 387.83a 382.00a 

Mean         

 FF(Hz) 182.04 ± 

9.45a 

181.44 ± 

10.88a 

181.50 ± 

10.27a 

181.98 ± 

10.13a 

181.47 ± 

9.89a 

182.08 ± 

10.83a 

181.67 ± 

9.99a 

 RF(Hz) 196.24 ± 

73.65a 

181.44 ± 

10.88a 

195.70 ± 

73.87a 

181.98 ± 

10.13a 

181.47 ± 

9.89a 

203.39 ± 

89.66a 

181.67 ± 

9.99a 

 A(dB) 56.89 ± 

12.58a 

55.89 ± 

10.62a 

46.16 ± 7.06a 66.61 ± 2.95b 56.55 ± 

11.65a 

55.53 ± 

12.68a 

57.08 ± 

10.65a 

 SDT(ms) 478.50 ± 

77.04a 

438.89 ± 

97.65b 

408.87 ± 

92.46a 

508.52 ± 

51.60b 

454.17 ± 

92.22a 

465.08 ± 

87.76a 

456.83 ± 

91.46a 

 

Table 4: ANOVA showing P-values for the Mean Sound Properties of Talking Drums, and Frequency Ratio (FR). 

TD1  NTR MTR P-value FR 

 FF(Hz) 58.89 ± 2.29 181.33 ± 0.93 0.001* 3.08 

 RF(Hz) 337.06 ± 249.06 193.69 ± 74.11 0.001*  

 A(dB) 48.16 ± 11.39 54.69 ± 13.77 0.001*  

 SDT(ms) 457.53 ± 43.57 486.69 ± 47.34 0.001*  

TD 2      

 FF(Hz) 126.86 ± 4.13 169.69 ± 1.35 0.001* 1.34 

 RF(Hz) 405.89 ± 139.99 178.64 ± 53.91 0.001*  

 A(dB) 51.89 ± 12.36 54.83 ± 12.73 0.001*  

 SDT(ms) 485.08 ± 65.51 505.39 ± 64.99 0.092ns  

TD 3      

 FF(Hz) 94.83 ± 9.33 194.19 ± 1.85 0.001* 2.05 

 RF(Hz) 308.31 ± 206.42 194.19 ± 1.85 0.001*  

 A(dB) 51.89 ± 6.37 59.64 ± 6.59 0.001*  

 SDT(ms) 340.31 ± 100.08 384.00 ± 96.95 0.001*  

Significantly different, ns – not significantly different 
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Table 5: Frequency analysis of Resonance Frequency obtained at no Tension on the rope. 

  TD1    TD2    TD3  

 RF Freq. %  RF Freq. %  RF Freq. % 

 57 6 16.70  122 1 2.80  87 1 2.80 

 60 2 5.60  123 1 2.80  88 4 11.10 

 61 5 13.90  124 1 2.80  89 1 2.80 

 227 1 2.80  130 1 2.80  90 3 8.30 

 228 1 2.80  132 1 2.80  91 3 8.30 

 280 1 2.80  338 1 2.80  147 1 2.80 

 281 2 5.60  339 2 5.60  149 1 2.80 

 282 1 2.80  387 1 2.80  150 1 2.80 

 383 1 2.80  388 1 2.80  223 1 2.80 

 384 1 2.80  389 2 5.60  275 2 5.60 

 459 1 2.80  390 2 5.60  389 1 2.80 

 562 1 2.80  391 3 8.30  390 1 2.80 

 566 1 2.80  405 1 2.80  391 3 8.30 

 570 6 16.70  407 1 2.80  392 3 8.30 

 587 1 2.80  409 2 5.60  393 2 5.60 

 590 1 2.80  410 1 2.80  489 1 2.80 

 684 1 2.80  413 1 2.80  573 1 2.80 

 705 1 2.80  428 1 2.80  626 1 2.80 

 722 1 2.80  430 1 2.80  627 1 2.80 

 726 1 2.80  502 1 2.80  629 1 2.80 

     504 2 5.60  634 1 2.80 

     507 1 2.80  635 1 2.80 

     574 1 2.80  682 1 2.80 

     576 1 2.80     

     582 1 2.80     

     592 1 2.80     

     595 1 2.80     

     598 1 2.80     

     614 1 2.80     

Count 20    28    23   

Total  36 100   36 100   36 100 

C.V. (%) 54.07    38.04    61.36   

C.V. – coefficient of variation 

 

geous as it makes the sound pitch unstable, hence people will 
perceive the sound more different. 

Tables 5 and 6, therefore, presented the analysis of the 
RF obtained per strike at NTR and MTR respectively. It can 
then be observed that sound pitch obtained at MTR will be 
better perceived as stable due to a minimal RF count. It was 
also evident from the histograms (figures 5-7) that many of 
the RF obtained at NTR were farther away from the first fre-
quency (FF), an indication that the sound pitch of the talking 
drums played at NTR was unstable. On the other hand, at 
MTR a higher percentage of the RF was found closer to its 
FF thus, the pitches of sound at MTR are more stable and 
consistent. 

Additional pieces of information about the sound prop-
erties of the talking drums found in this study were discussed 
below 

 
4.1 Sound frequency 

Plack et al. (Plack et al. 2005) described sound frequency as 
a sensation that refers to the pitch of a sound. Thus, sound 
frequency measures the degree of sound pitch of material or 
musical instrument. Similar to other musical instruments, the 
talking drum contains more than one natural frequency when 
struck. However, the two prominent frequencies reported for  
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Table 6: Frequency analysis of Resonance Frequency obtained at Maximum Tension on the rope. 

  TD1    TD2    TD3  

 RF Freq. %  RF Freq. %  RF Freq. % 

 181 28 77.80  168 10 27.80  191 1 2.80 

 182 5 13.90  169 7 19.40  192 2 5.60 

 183 1 2.80  170 5 13.90  193 9 25.00 

 186 1 2.80  171 11 30.60  194 15 41.70 

 626 1 2.80  172 2 5.60  195 5 13.90 

     493 1 2.80  196 1 2.80 

         199 2 5.60 

         200 1 2.80 

Count 5    6    8   

Total  36 100   36 100   36 100 

C.V. (%) 72.94    58.92    1.64   

 

Table 7: Correlation analysis of ESI and Sound Properties of Talking Drum. 

 
FF RF A SDT 

ESI (at NTR, goat skin) 0.499* -0.071 0.3 -0.118 

ESI (at MTR, goat skin) 0.003 -0.304 0.799* 0.702* 

ESI (at NTR, cow womb) 0.461 0.312 0.787* 0.389 

ESI (at MTR, cow womb) -0.059 -0.059 0.888* 0.536* 

*Significant 
FF – Fundamental Frequency RF – Resonance Frequency A – Amplitude  SDT – Sound Damping Time 

 

 
Figure 2: Spectrogram sample of sound obtained at (a) light force 
of play at NTR, (b) heavy force of play at NTR, (c) light force of 
play at MTR, and (d) heavy force of play at MTR. 

musical instruments are fundamental and resonance fre-
quency [1, 3, 5, 15, 17]. The former measures the first fre-
quency in a given sound, while the latter describes the peak 
frequency. 

 
Figure 3: Histogram of Resonance Frequency of TD1 Obtained at 
NTR. 

Since frequency defines the pitch of a sound, fundamen-
tal frequency measures the lowest pitch of a sound while res-
onance frequency describes the perceived loudness of the 
sound pitch. Howbeit, this peak frequency is not heard as a 
separate pitch but is grouped with other frequencies and heard  
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Figure 4: Histogram of Resonance Frequency of TD2 Obtained at 
NTR. 

 

 
Figure 5: Histogram of Resonance Frequency of TD3 Obtained at 
NTR. 

 

 
Figure 6: Histogram of Resonance Frequency of TD1 Obtained at 
MTR. 

 
Figure 7: Histogram of Resonance Frequency of TD2 Obtained at 
MTR. 

 

 
Figure 8: Histogram of Resonance Frequency of TD3 Obtained at 
MTR. 

 

 
Figure 9: The Excited Surface Impact (ESI) on the Drums at NTR 
and MTR. 

0,18

0,2

0,22

0,24

NTR  MTR

0,2 ± 0.17ns

0,24 ± 0.18ns

0,24 ± 0.19ns 0,24 ± 0.18ns

E
S

I 
(v

)

Tension on Rope

Goat skin

Cow womb

26 - Vol. 50 No. 1 (2022) Canadian Acoustics / Acoustique canadienne



 

 
as a single coherent entity, that is,  the auditory system auto-
matically binds together frequency components that are inte-
ger multiples of a common fundamental frequency [18]. 

Therefore, the mean fundamental frequencies obtained 
in this study for talking drums characterized at NTR implies 
that TD1 and TD2 had the lowest and highest pitch of the 
sound, respectively, while at MTR, TD2, and TD3 had the 
lowest and highest pitch, respectively. A good index to char-
acterize a talking drum as musically suitable is its ability to 
have a wider range of frequency, that is - it should be able to 
produce the lowest pitch at NTR and still have a high pitch at 
MTR. Following [19], the FR (≥ 2) of TD1 and TD3 imply 
that they completed an octave of a musical note. Thus, TD1 
with the highest frequency range can be considered the most 
suitable. 

Also, this study found that the fundamental frequency 
did not at all times sound the loudest, meaning there were oc-
casions where the fundamental frequencies were not the res-
onance frequencies. In such an instance, the loudest fre-
quency is expected to influence the perceived pitch of the 
sound. Hence, there was a need to determine the degree of 
variation and contribution of resonance frequencies to the 
general pitch of sound obtained at NTR and MTR. 

At NTR, TD2 had the highest numbers (28) of obtainable 
RFs despite the lowest coefficient of variation. This thus ex-
plains that though multiple RF were obtained, they were still 
closer to the average value for its RF. However, the suitability 
of talking drum based on the frequency at NTR is best char-
acterized by the minimum frequency value. Therefore, TD1 
having the highest RF percentage (36%) closest to the mini-
mum (i.e. FF), and TD3 which had 33% are more stable and 
better than TD2. Inferentially, the presence of multiple RF 
had a negative influence on the sound pitch of the talking 
drums at NTR, and caution should be taken to minimize its 
occurrence. 

At MTR, TD3 had the highest number of RF and the low-
est CV. The RF Values in TD3 were found to have the least 
deviation from each other, compared with TD1 and TD2. Re-
gardless of the CV derived from all the TDs, not less than 
97% of all RF obtained were closer to the FF. this means that 
nearly all of the resonance frequencies were also fundamental 
frequencies. This is an indication that all talking drums char-
acterized based on sound frequency were stable and reliable 
at MTR. Therefore, this study deduced that there is no major 
effect of the RF on the pitch of sound at MTR. 

On the other hand, FF at NTR was significantly different 
with respect to leather covers for TD2 only. This suggests that 
the cow womb with lower FF at NTR is better as a leather 
cover for making talking drums, especially where a lower 
pitch of a sound is to be ensured. However, at MTR, values 
of FF and RF obtained at cow womb were significantly 
higher than goat skin, for TD3 only. Since a higher sound fre-
quency at MTR depict a better pitch and aids a wider fre-
quency range, cow womb was better than goat skin. 

Meanwhile, there were no significant differences in the 
effect of cover leather on the mean total sound frequency (FF 
and RF) for all the talking drums at NTR and MTR. Hence, 
the cow womb has not adequately shown an edge over goat 

skin. Therefore, this study did not confirm in generality the 
superiority of cow womb leather cover over goat skin, for ob-
taining a better pitch of sound in a talking drum. Notwith-
standing, it exhibited a greater potential for preferential us-
age. 

The contribution of the force of play on FF and RF was 
significantly noticed among all the talking drums, at NTR. 
The FF & RF values obtained at a heavy force of play were 
significantly higher than at a light force of play. As earlier 
mentioned, the occurrence of lower sound frequency at NTR 
is more beneficial than higher sound frequency – this is be-
cause only a low pitch is required to render the quality of the 
talking drum at NTR. 

Furthermore, the predominance of red lines at (b) and (d) 
as displayed in the spectrogram confirms that more frequen-
cies were produced and were louder when heavy force was 
used to play the talking drum. Since a significant difference 
occurred for RF with respect to the force of play at NTR, it 
can be argued that heavy force of play resulted in the turnout 
of multiple RFs, causing inconsistency in the sound fre-
quency of the talking drums. Consequently, the resulting 
higher FF and RF from the heavy force of play is disadvanta-
geous. Therefore, a heavy force of play at NTR is to be dis-
couraged. 

Contrarily, there were no significant differences between 
the mean total of FF and RF obtained at the light and heavy 
force of play respectively, at MTR. As such, the force of play 
does not affect the pitch of the sound generated from a talking 
drum when played at MTR. 

Furthermore, the intersperse significant variations in FF 
obtained for the position of play at NTR indicate that TD1 
highlighted up to be significantly lowest, and performed best, 
while it can be deduced from TD3 that FF obtained at the 
center was significantly best. For TD2, FF from up, center, 
and down were not significantly different from each other. 
Also, the mean total of FF & RF were not significantly dif-
ferent from each other. This showed that the influence of the 
position of play on sound frequency is not significant at all 
times. However, this intersperse variation may have been 
caused by the drummer’s discomfort to play at the desired 
positions and/or the instability of the talking drums at NTR, 
as reported above. 

At MTR, FF and RF were significantly better at the cen-
ter position for TD3, but the position of play did not generally 
affect the sound frequencies. As a result, this study cannot 
confirm that position of play significantly influence the sound 
frequency of a talking drum at MTR. However, it is still ap-
propriate to suggest that drummers should ensure playing at 
the center position since it contributed to the best perfor-
mance of FF for TD3 at NTR and MTR. 

The sound frequencies obtained in this study was lower 
to [15] for talking drum made from the same wood species 
but performed within the range reported by [5, 7] for talking 
drums made from G.arborea, Brachystegia eurycoma, An-
ingeria robusta, and Cordia mellina wood. The better fre-
quency in the work of [15] could be associated with the dif-
ferent types of hourglass shell shapes used in their study. 
Also, the sound frequency recorded in this study at NTR was 
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similar to what was obtained in the work of Olaoye and Olu-
wadare [20] at the lowest pitch of the talking. Whereas, the 
higher pitch of sound obtained at MTR confirms the report of 
[14, 15, 21, 22] - that a higher pitch will be attained with re-
spect to tension on the rope. 
 
4.2 Amplitude 

Abokhalil [23] described the amplitude (A) of a wave with 
intensity and loudness as the maximum displacement of the 
medium elements from its equilibrium position. Similarly, 
the amplitude of a sound wave was defined as the loudness or 
the amount of maximum displacement of vibrating particles 
of the medium from their mean position when the sound is 
produced [24]. Therefore, a higher amplitude value means a 
louder sound. 

The results obtained at NTR and MTR showed that while 
a heavy force of play resulted in a significantly louder sound, 
leather covers (goat skin/cow womb) did not. A closer look 
at the spectrogram revealed that louder sound frequencies 
were produced with heavy force, owing to the predominance 
of red lines. Also, the distinct white line at (d) distinguished 
the loudest RF. 

On the other hand, at NTR, the sound produced from the 
center and down positions were significantly louder than up, 
while there was no significant loudness at MTR along with 
the positions of play. The inconsistency of sound frequency 
at NTR may be responsible for amplitude variation which oc-
curred along with the positions of play. 

This study thus opined that drummers are compelled to 
play the talking drum with a heavy force of play to generate 
louder sound. Just as this is tenable, a large force of play at 
NTR needs to be discouraged as it will also introduce an un-
wanted frequency, as earlier discussed. Alternatively, the use 
of an amplifier may be adopted to improve the sound inten-
sity and in turn, a louder sound. 
 
4.3 Sound damping time (SDT) 

The sustainability of sound for a longer duration has been 
identified as an important property for sound characterization 
[9]. The SDT measures the time taken for a sound emanating 
from a talking drum to go into silence or loss its vibration 
energy after striking [15]. Hence, a higher SDT value de-
scribes a longer sound. 

Of the factors examined at NTR, only force of play had 
a significant effect on SDT, with a heavy force of play con-
tributing to a higher SDT and in turn a longer sound. At MTR, 
there was intersperse variation of SDT across the talking 
drums with respect to leather covers, however, the mean re-
sult showed that goat skin was better for SDT. Similar to what 
was obtained at NTR, heavy force of play was confirmed to 
produce a longer sound, at MTR. 

In congruence, the longer SDT shown at (b) and (d) of 
the spectrogram implies that the longest SDT was found at 
MTR, and also confirms that a longer duration of sound was 
attained at a heavy force of play. Inferentially, a heavy force 
of play at MTR is essential where a longer duration of sound 
is required. 
 

4.4 Excited surface impact 

The ESI which measures the impact of force on the leather 
covers revealed that cow womb is more sensitive and respon-
sive to force impact than goat skin, owing to its higher value 
of ESI. As such, it is expected to be less deformed when force 
is applied and consequently vibrate better than goat skin 
cover. However, since the values were insignificantly differ-
ent, it can be assumed that both leather covers performed sim-
ilarly. 

It should be recalled that it is a lower sound pitch at NTR 
that qualifies a good talking drum. Therefore, the significant 
correlation between FF and ESI (at NTR) for goat skin is dis-
advantageous, as it shows that goat skin leather cover aid high 
pitch of sound with increasing force impact. However, other 
significant relationships recorded in Table 7 are beneficiary, 
thus cow womb leather cover is preferential. 
 
5 Conclusion 

The sound properties of talking drums made from G.arborea 
wood were successfully characterized from the surface 
leather covers, force of play, position of play, and excited sur-
face impact, at no tension and maximum tension on the rope. 
The sound properties obtained compared favorably with what 
has been recorded in literature. Notwithstanding, the influ-
ence of leather covers on the sound properties was not gener-
ally established, but cow womb leather cover was a prefer-
ence. Similarly, general variation in properties of sound gen-
erated at the up, center, and down positions was not found. 
Meanwhile, a heavy force of play contributed a major role in 
the characterization of the sound properties, thus, careful con-
sideration must be given to the force used in playing the talk-
ing drums.  Most importantly, adequate tension on the rope 
was essential in rendering a quality sound property of the 
talking drums. Hence, materials and factors that can enhance 
tension on the rope should be stimulated. 
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Speech Sciences - Sciences de la parole
Dr. Rachel Bouserhal rachel.bouserhal@etsmtl.ca
École de technologie supérieure

Underwater Acoustics - Acoustique sous-marine
Available Position

Canadian Acoustics / Acoustique canadienne Vol. 50 No. 1 (2022) - 31



32 - Vol. 50 No. 1 (2022) Canadian Acoustics / Acoustique canadienne



 

THOMAS EDWARD RICHARDSON 
 

JULY 9, 1940 TO JANUARY 22, 2021 
 

Bill Gastmeier 
HGC Engineering 

 
 

 
 

Thomas Edward Richardson passed away on January 22, 2021. Many of you will remember Tom in his ownership role at 
Sound Solutions and as a CAA member, sponsor and frequent exhibitor at our conferences. At HGC Engineering, we clearly 
remember Tom as the first supplier to call on us when we put out our shingle. He was a frequent collaborator and colleague 
over the years. 

 
Tom was born in Toronto and was a student at Ridley College in St. Catharines. He attended the University of Waterloo 

and through the co-op engineering program became interested in the construction industry. In 1967 he co-founded the company 
which became Sound Solutions where he was still working part-time until his untimely death. 

 
Tom secured the rights to Tectum which was used in many school projects across Canada. He tirelessly grew his line of 

acoustical products and showed it to as many architects as possible. Sound Solutions was one of the early manufacturers of 
fabric wrapped fiberglass acoustic panels in North America. In the 70’s and 80’s the panels were shipped and installed all over 
the US, and even to the middle east. 

 
Ed Makarchuk, Principal of Sound Solutions offers these memories. “Our group at Sound Solutions will miss Tom 

immensely. He was a great leader, mentor and friend. He had a way of making all of us smile anytime he was in the office”. 
 
Tom is survived by Lynda, his wife of 56 years, their children Kelly, Robin and Bryan, three grandchildren and his sister 

Kathy. 
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Michael R. Noble, a former partner of BKL Consultants Ltd., 
passed away at the North Shore Hospice (North Vancouver, 
British Columbia) on October 31, 2021, after a sharp decline 
in his health. He will be deeply missed by his wife, Krysha; 
daughters, Claire and Jane; sons-in-law, Andrew and Serge; 
and his four grandchildren. He will also be missed by friends 
and colleagues.  
 

Mike grew up and was educated in the Wirral, United 
Kingdom, and earned his degree in applied physics at the Liv-
erpool College of Technology in 1968. While attending col-
lege, he was a Research Assistant for Unilever Research Ltd. 
In 1969 Mike decided to move to Canada to attend graduate 
studies at the University of Victoria where he obtained his 
Master of Science in Acoustics in 1974. He joined the firm of 
Barron and Associates in 1974 where he practiced as an 
Acoustical Consultant working on large and small projects 
throughout Western Canada. Wanting to broaden his experi-
ence, in 1980, he joined Vancouver’s MacMillan Bloedel 
Ltd., as an Acoustical Consultant. In 1982 he returned to Bar-
ron and Associates (later reorganized as BKL Consultants 
Ltd.) as a Senior Consultant, Mike advanced to become one 
of the firm’s Principals and remained with the firm for the 
rest of his career, fully retiring in 2015.  
 

During his career at BKL, Mike established a reputation 
in architectural acoustics specializing in theatre and sound 
studio design. Among Mike’s theatre design projects, the fol-
lowing are highlights of his efforts: the Terry Fox Theatre in 
Port Coquitlam; the Banff Centre Music Building Perfor-
mance Hall Redesign; University of Calgary Rozsa  

Centre for Performing Arts; and Surrey’s Bell Centre for the 
Performing Arts. Mike also had significant involvement in 
the studios supporting Hollywood North, including Bridge 
Studios, Vancouver Film Studio, BCTV TV Studio, and CBC 
Vancouver Studio.  
 

Mike’s experience in all aspects of acoustics and noise 
control enabled him to provide cost-effective consultation on 
large and small projects throughout Western Canada. He also 
presented lectures and short courses on environmental noise 
assessment, industrial noise control and architectural acous-
tics to audiences of his peers, municipal officials, trade 
groups, and architects. Mike identified significant acoustical 
deficiencies in the LEED Green Building program and in a 
presentation to the Acoustical Society of America in 2005 
urged inclusion of acoustical credits in the LEED rating sys-
tem. With his background in physics, and his extensive expe-
rience, Mike was always the go-to person for all BKL staff 
seeking advice on any acoustical project. He was affection-
ately known among office staff as “the fount of all wisdom.” 
Mike’s life was cut short all too soon and he is missed by 
friends, family, and colleagues. 
 

 

 

 

 
 
 

Contributors to this post include Doug Whicker, Dan Lyzun, Doug 
Kennedy, Tiberiu Spulber, Paul Marks, Mark Bliss, and BKL. 
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Canadian Acoustical Association 
Association Canadienne d'Acoustique 

PRIZE ANNOUNCEMENT • ANNONCE DE PRIX 

 

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 (2E OU 3E CYCLE) 
PRIX ETUDIANT ECKEL EN CONTROLE DU BRUIT (2E OU 3E CYCLE) 

PRIX ETUDIANT FESSENDEN EN ACOUSTIQUE SOUS-MARINE (2E OU 3E CYCLE) 
PRIX ETUDIANT RAYMOND HETU EN ACOUSTIQUE (1ER CYCLE) 

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

PRIX ETUDIANT ALBERT S. BREGMAN EN PSYCHOACOUSTIQUE (2E OU 3E CYCLE) 
 

Deadline for Applications:  
June 30th 2022 

 

Date limite de soumission des demandes: 
30 Juin 2022 

Consult CAA website for more information 
Consultez le site Internet de l’ACA pour de plus amples renseignements  

(http://www.caa-aca.ca) 
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Invitation 
Numéro spécial “Semaine du son Canada” 

Acoustique Canadienne 
 
Un numéro spécial dédié à "La semaine du son Canada - UNESCO" est prévu pour le numéro de juin 2022 de la revue 
Acoustique Canadienne et que tous les participants sont invités à soumettre un article servant d’actes de conférence et 
reprenant les éléments présentés durant cette semaine. 
 
Comment en faire partie? 

Pour contribuer à ce numéro spécial, les auteurs sont invités à soumettre un article (de 2 pages minimum à 12 pages 
maximum), sous la rubrique « Numéro spécial » dans notre système en ligne au https://jcaa.caa-aca.ca avant le 15 avril 
2022. Il est possible de soumettre un même article dans les 2 langues officielles. 
 

Chaque article sera révisé par le comité éditorial de l’Acoustique canadienne qui veillera à 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 paraître! 

Comme tous les numéros de la revue Acoustique Canadienne, cette édition dédiée sera publiée en format papier et 
envoyée à tous les membres nationaux et internationaux de l’Association canadienne d’acoustique. Une version électronique 
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 à 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 l’Association canadienne d’acoustique. 
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Invitation 
“Canadian Sound Week” Special Issue 

Canadian Acoustics 
 
A special issue dedicated to "Canada-UNESCO Sound Week" is planned for the June 2022 issue of the Canadian Acoustics 
Journal and all participants are invited to submit an article to serve as a conference proceeding, based on the material 
presented during this week. 
 
How to be part of it? 

To contribute to this special issue, authors are invited to submit an article (from a minimum of 2 pages to a maximum of 
12 pages), under the heading “Special Issue” in our online system at https://jcaa.caa-aca.ca before April 15, 2022. It is 
possible to submit the same article in both official languages. 
 

Each article will be reviewed by the Canadian Acoustics editorial board to ensure that the journal's publication policies 
are followed (original content, non-commercial content, etc. - see the journal's policies for more details). 
 
Real conference proceedings that you want to appear in! 

As with all issues of Canadian Acoustics, this dedicated edition will be published in hard copy and sent to all national and 
international members of the Canadian Acoustical Association. An electronic version will also be available on the journal's 
website. The content of these issues will be indexed, and thus easily found by major search engines such as Google, Bing, 
etc. Authors are invited to choose the right keywords to maximize the visibility of their article. 
 

If you have any questions, please contact Pascale Goday (pascalegoday@gmail.com), guest editor for this special issue, 
Romain Dumoulin (deputy-editor@caa-aca.ca), associate editor, or Jérémie Voix (president@caa-aca.ca), president of the 
Canadian Acoustical Association. 

 
 
 
 

 

 

Canadian Acoustics / Acoustique canadienne Vol. 50 No. 1 (2022) - 39



 

 

 
ANNOUNCEMENT 

ACOUSTICS WEEK IN CANADA 
MEMORIAL UNIVERSITY, ST. JOHN’S,  

NEWFOUNDLAND AND LABRADOR 
SEPT 27-30, 202 

 

 
 
Acoustics Week in Canada 2022 will be held on September 27-30 2022, in St. John’s, Newfoundland and Labrador. 

You are invited to be part of this three-day confer-
ence featuring the latest developments in Canadian 
acoustics and vibration. This is the first time Acoustics 
Week will be held in the province of Newfoundland and 
Labrador, and reflects Memorial University’s growing 
profile in acoustics research. 

The keynote talks and technical sessions will be 
framed by a welcome reception, conference banquet, 
Acoustical Standards Committee meeting, technical 
tour and an exhibition of products and services related 
to the field of acoustics and vibration. 

Take few days before or after the conference to en-
joy the area and the cultural activities! While in Down-
town St. John’s be sure to try some of the world-class 
restaurants on Duckworth and Water Street.  Become an 
honourary Newfoundlander by kissing a cod and getting 

screeched-in on George Street, while enjoying endless live music. Right next to downtown is Signal Hill National Historic Site, 
where Marconi received the first transatlantic radio signal. Signal Hill has great views of the city, and amazing hiking trails. 
For a longer hike, the East Coast Trail comprises 25 segments along the Atlantic coast of varying difficulty, most within an 
hour’s drive of St. John’s. 
 

Venue and Accommodation 

The conference will be held at the Sheraton Hotel 
Newfoundland in St. John’s. A block of rooms in the 
hotel will be available at a special rate of $179/night. 
Please refer to the conference website for further de-
tails and registration: https://awc.caa-aca.ca/in-
dex.php/AWC/AWC22 
 

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

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

 
 

 
Vue du centreville de St John’s  

 

 
Water Street, St John’s 
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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. Additional 
features and benefits of sponsorship can be obtained from the Exhibition and Sponsorship coordinator and on the conference 
website. 
 

Students.  
Students are strongly encouraged to participate. Students presenting papers will be eligible for one of three $500 Best Presen-
tation Student prizes to be awarded. Conference travel 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/index.php/AWC/AWC2022 1  

 

Contacts.  
Conference Chair:  
 
Len Zedel 
(zedel@mun.ca) 
 
Ben Zendel 
(bzendel@mun.ca) 
 

 

  

 
Flatrock, along the East Coast Trail 
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ANNONCE 

SEMAINE CANADIENNE 

D’ACOUSTIQUE 
UNIVERSITÉ MEMORIAL, ST. JOHN’S,  

TERRE-NEUVE ET LABRADOR 
SEPT 27-30, 2022 

 

 
 
La Semaine canadienne d’acoustique 2022 aura lieu du 27 au 30 septembre 2022 à St. John’s, Terre-Neuve et Labrador. You 

Nous vous invitons à prendre part à cette conférence de 
trois jours concernant les derniers développements en 
acoustique et vibrations au Canada. C'est la première 
fois que la Semaine Canadienne d’acoustique aura lieu 
dans la province de Terre-Neuve et Labrador, ce qui re-
flète le profil croissant de recherche en acoustique de 
l'Université Memorial. 

Les exposés principaux et les séances techniques 
seront encadrés par une réception de bienvenue, un ban-
quet, une réunion du comité des normes acoustiques, 
une visite technique et une exposition de produits et ser-
vices liés au domaine de l'acoustique et des vibrations. 

Prenez quelques jours avant ou après la conférence 
pour profiter de la région et des activités culturelles!  Au 
centre-ville de St. John's, assurez-vous d'essayer les res-
taurants de classe mondiale sur la rue Duckworth et la 

rue Water. Devenez un(e) Terre-Neuvien(ne) honoraire en embrassant une morue et en vous faisant ‘Screeched-in’ sur la rue 
George, tout en profitant de la musique live sans fin. Juste à côté du centre-ville se trouve le Lieu historique national de Signal 
Hill, où Marconi a reçu le premier signal radio transatlantique. Signal Hill a une vue imprenable sur la ville, et des sentiers de 
randonnée incroyables. Pour une randonnée plus longue, le sentier de la côte Est comprend 25 segments le long de la côte 
atlantique de difficulté variable, la plupart à moins d'une heure de route de St. John's. 

 

Lieu et hébergement. 
La conférence aura lieu au Sheraton Hotel Newfoun-
dland à St. John's. Un bloc de chambres dans l'hôtel 
sera disponible à un tarif spécial de 179$ par nuit. 
Veuillez consulter le site Web de la conférence pour 
plus de détails et pour l'inscription: http://awc.caa-
aca.ca/AWC/AWC2022 
 

Des séances plénières, techniques et 
des ateliers. 
Des séances plénières, techniques et des ateliers sont 
prévus tout au long de la conférence. Chaque journée 
débutera avec une plénière intéressante et pertinente pour la communauté de l'acoustique. Des sessions techniques sont prévues 
pour couvrir tous les domaines de l'acoustique, y compris : 

 
AÉROACOUSTIQUE / ACOUSTIQUE DU BÂTIMENT ET ARCHITECTURALE / BIOACOUSTIQUE / ACOUSTIQUE BIOMÉDICALE / 
ACOUSTIQUE MUSICALE / BRUIT ET CONTRÔLE DU BRUIT / ACOUSTIQUE PHYSIQUE / PSYCHOACOUSTIQUE / CHOCS ET 

VIBRATIONS / LINGUISTIQUE / AUDIOLOGIE / ULTRASONS / ACOUSTIQUE SOUS-MARINE / NORMES EN ACOUSTIQUE 

 
View of downtown St John’s  

 

 
Rue Water, St John’s 
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Exposition et parrainages. 
La conférence offre aux fournisseurs de produits et de services la possibilité de faire participer la communauté acoustique par 
l'exposition et le parrainage.  

L'exposition sur le plateau facilite l'interaction en personne des fournisseurs et des personnes intéressées. Les entreprises 
et organisations désirant participer à l'exposition doivent contacter le coordonnateur de l'exposition et du parrainage pour ob-
tenir un dossier d'information. Les exposants sont encouragés à réserver tôt pour obtenir de meilleures opportunités. 
 

Les étudiants.  
Les étudiants sont fortement encouragés à participer. Les étudiants qui présenteront seront admissibles à l'un des trois prix de 
500$ pour les meilleures présentations. Des subventions de voyage seront également offertes aux étudiants dont les communi-
cations sont acceptées pour présentation. 
 

Pour plus d’informations sur l’inscrition. 

Veuillez consulter le site Web de la conférence : http://awc.caa-aca.ca/AWC/AWC2022. 

 

Contacts.  
Prsident de la conférence:  
 
Len Zedel 
(zedel@mun.ca) 
 
Ben Zendel 
(bzendel@mun.ca) 
 

 

 

 
Flatrock, sur le sentier de la côte Est 
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CANADIAN ACOUSTICS ANNOUNCEMENTS - ANNONCES
TÉLÉGRAPHIQUES DE L’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

COVID-19 Situation
Because of the COVID-19 situation, the Acoustics Week in Canada (AWC) originally planned for October 2020 in
Sherbrooke (QC) will be postpone to October 2021. Nevertheless, and as a ”warm up”, Sherbrooke”s organising
committee is currently looking into setting up a little 1-day online celebration for October 2020. You can find more
information on the AWC20 and AWC21websites. Please note that St-John’s (NL) will host the AWC2022 conference.
May 13th 2020

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 andwe 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 CAAmembers, pastmembers 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

24th International Congress on Acoustics (ICA 2022)
The 24th International Congress on Acoustics (ICA 2022) will be held at Hwabaek International Convention Center
(HICO) in Gyeongju, Korea from October 24 to 28, 2022.
On behalf of the organizing committee, it is our great pleasure to invite you to the 24th International Congress on
Acoustics, which will be held at Hwabaek International Convention Center (HICO) in Gyeongju, Korea from Octo-
ber 24 to 28, 2022. ICA2022 will offer the unique opportunity to learn about the study and latest researches as well
as to exchange ideas and information on acoustics through plenary lectures, technical sessions, and poster Presen-
tations. In addition, various social programs have been planned for participants to can enjoy the fascinating Korean
culture and share our warm spirit of friendship. Koreans have a well-known love of music, from K-pop to Western
classical music to reinterpretations of traditional Korean music. It follows then that Koreans are highly sensitive to
the quality of sound, not only in musical instruments but also in everyday products and spaces. Thus our technical
advancement in acoustics is tied to centuries of musical appreciation. As the cradle of the country’s religion, philos-
ophy, arts and of course, music, Gyeongju can offer visitors an insight into the development of acoustics in Korea.
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Furthermore, the entire city is an open-air museum full of ancient sites and treasures which include three UNESCO
World Heritage Sites. In short, the unique and authentic glimpse of Korean culture through Gyeongju City into
Korean culture makes it the ideal backdrop for ICA 2022. We look forward to seeing you in Gyeongju, Korea.
March 14th 2022

À la recherche d’un emploi en acoustique ?
De nombreuses offre d’emploi sont affichées sur le site de l’Association canadienne d’acoustique !
Vous pouvez les consulter en ligne à l’adresse http://www.caa-aca.ca/jobs/
August 5th 2015

Situation COVID-19
En raison de la situation COVID-19, la Semaine canadienne de l’acoustique (AWC) initialement prévue en octobre
2020 à Sherbrooke (QC) sera reportée à octobre 2021. Néanmoins, et comme ”échauffement”, le comité organisa-
teur de Sherbrooke étudie actuellement la possibilité demettre en place une petite célébration d’une journée en ligne
pour octobre 2020. Vous pouvez trouver plus d’informations sur le site des conférences AWC20 et AWC21. Veuillez
noter que St-John’s (NL) sera l’hôte de la conférence AWC2022.
May 13th 2020

Répertoire des formations en acoustique au Canada : aidez-nous à aider la jeune génération et nos professionels
d’expérience
L’ACA est en train de dresser une liste complète 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 à alimenter
cette base de données qui sera éventuellement disponible sur le site Web de la CAA. Veuillez retourner vos précieux
commentaires à M. DeGagne (wdegagne@caa-aca.ca) dans les plus brefs délais !
Chers membres, anciens membres et amis de l’ACA, Le but de cette enquête est de développer une base de données
en ligne de tous les cours et programmes de formation en acoustique professionnels, de premier et de deuxième
cycle, offerts par les universités, les collèges, les associations, etc. Cette base de données profiterait à l’ensemble
de la communauté acoustique canadienne de la manière suivante : 1. Suivre les différents cours et programmes
de formation en acoustique offerts à l’échelle nationale. 2. Permettre aux membres de l’ACA de planifier leur for-
mation en acoustique et de choisir facilement le programme de formation idéal pour répondre à leurs aspirations
professionnelles. 3. Permettre aux membres de l’ACA de comparer et d’opposer les cours et les programmes de for-
mation de différentes institutions. 4. Permettre aux institutions et à l’ACA de déterminer où se trouvent les lacunes
en matière de formation et de planifier les demandes de programmes futurs. Pour nous aider à alimenter cette base
de données, il vous suffit de retourner les informations suivantes dans les meilleurs délais à M. William DeGagne
(wdegagne@caa-aca.ca), bénévole pour l’ACA : 1. Lieu du cours ou du programme de formation (université, col-
lèges, etc.) : 2. Nom du cours ou du programme de formation : 3. Date approximative à 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. Brève 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 à l’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-
formation directly on http://jcaa.caa-aca.ca.

Ce répertoire des membres est généré à partir des
informations de la base de données des membres
de l’Association canadienne d’acoustique. Merci de
mettre à 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 (É-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

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

Noor Al-Zanoon [2]
University of Alberta
N/A - CA
alzanoon@ualberta.ca
N/A
Expertises: Speech Sciences, modelling,
acoustics, speech production

Brian Allen [1]
N/A
571 Chrislea Road Woodbridge, ON L4L 8A2,
- CA
BAllen@ehpricesales.com
N/A
Expertises: N/A

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

Marko Arezina [1]
RWDI
RWDI, , 600 Southgate Dr, Guelph, ON, , N1G
4P6, - CA
marko.arezina@rwdi.com
N/A
Expertises: N/A

Koorosh Ariyaee [2]
University of Toronto
N/A - CA
koorosh.ariyaee@mail.utoronto.ca
N/A
Expertises: Phonetics, acoustics, Linguistics

G. Robert Arrabito [1]
N/A
1133 Sheppard Ave. West, North York, ON,
M3K 2C9, - CA
robert.arrabito@drdc-rddc.gc.ca
N/A
Expertises: Psychological / Physiological
Acoustic, Underwater Acoustics

James Au [1]
AECOM Canada Ltd.5080 Commerce
BoulevardMississauga, Ontario,
CanadaL4W4P2
1000-5090 Explorer Drive, Mississauga,
Ontario, Canada, L4W 4X6, - CA
jamesau1@gmail.com
905-712-7056
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Frank Babic [1]
Stantec Consulting Ltd.
N/A - CA
fbabic1@hotmail.com
6472876773
Expertises: N/A
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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

Danielle Benesch [2]
École de technologie supérieure
N/A - CA
danielle.benesch.1@ens.etsmtl.ca
N/A
Expertises: Psychological / Physiological
Acoustic

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

Ms Monique Berkhof [11]
Monique Berkhof General Manager ,
E-Operations, Amsterdam, Elsevier B.V.,
Bibliographic Databases, Radarweg 29, 1043
NX Amsterdam
N/A - NL
bd-scm@elsevier.com
N/A
Expertises: N/A

Ryan Bessey [1]
N/A
218 Hanna Road, Toronto, M4G 3P1, - CA
ryan.bessey@hotmail.com
N/A
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

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

Megan Boehm [8]
N/A
N/A - CA
MBoehm@logison.com
N/A
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]
École 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-AO) Boston Spa
Wetherby LS23 7BQ, - GB
indirectint1@caa-aca.ca
N/A
Expertises: N/A

Claudio Bulfone [1]
N/A
531 - 55A St. Delta, BC V4M 3M2 - CA
cbulfone@gmail.com
N/A
Expertises: N/A

Giorgio Burella [1]
N/A
97-12099 237 Street ;, , Maple Ridge BC, , V4R
2C3, - CA
giorgiob88@gmail.com
N/A
Expertises: Shipboard noise, Noise exposure,
Structural noise, Structural vibration

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 [4]
N/A
1370 Don Mills Rd, Unit 300 Toronto, ON
M3B 3N7 - CA
wbyrick@pliteq.com
416-449-0049
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Wil Byrick [8]
N/A
1370 Don Mills Rd, Unit 300 Toronto, ON
M3B 3N7 - CA
wbyrick@pliteq.com
416-449-0049
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

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
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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

Trevor Cheng [1]
BKL Consultants Ltd.
308-1200 Lynn Valley Road, , North
Vancouver, BC, V7J 2A2, - CA
cheng@bkl.ca
N/A
Expertises: N/A

Chinese Academy of Sciences Library [5]
N/A
PO Box 830470 Birmingham, AL 35283, - US
indirectUSA1@caa-aca.ca
N/A
Expertises: N/A

Tony Chiu [1]
Ryerson University
69 Drew Kelly Way, Markham, Ontario,
Canada, L3R 5P5, - CA
tonychiu@hotmail.com
416-839-9556
Expertises: N/A

Dr. Ken Cho [1]
Stantec
2024 Glenada Crescent, , Oakville, , ON, , L6H
4M6, - CA
jihyun.cho@gmail.com
437-533-8848
Expertises: Engineering Acoustics / Noise
Control, Signal Processing / Numerical
Methods, Shock and Vibration

Wladyslaw 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

Gregory Clunis [4]
Integral DX Engineering Ltd.
907 Admiral Ave. Ottawa, ON K1Z 6L6 - CA
greg@integraldxengineering.ca
613-761-1565
Expertises: Architectural Acoustics,
Psychological / Physiological Acoustic,
Hearing Sciences

Prof. Annabel J Cohen [1]
University of P.E.I.
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 NE03 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

Dr Briony Elizabeth Croft [1]
Acoustic Studio
N/A - CA
briony.croft@acousticstudio.com.au
N/A
Expertises: Underwater Acoustics, Railway
noise and vibration, Transportation noise,
Mining noise and vibration, Noise and
wildlife, Noise policy

Eric Cui [2]
University of Toronto
CC4150, Human Communication Lab, , CCT
Building„ , University of Toronto Mississauga
;, , 3359 Mississauga Road, ;Mississauga, ON
L5L 1C6, - CA
mo.eric.cui@gmail.com
N/A
Expertises: N/A

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

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 1Z3, - CA
sdavidson@bpa.ca
N/A
Expertises: N/A

Jack Davis [1]
N/A
6331 Travois Cres NW, Calgary, AB, T2K 3S8 -
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
N/A
Expertises: Reverberation

Corentin Delain [2]
École de technologie Supérieure
N/A - CA
corentin.delain@insa-strasbourg.fr
N/A
Expertises: N/A

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
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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, L5N
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,
H3A 3C2 - 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]
École de technologie supérieure (ÉTS)
École 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
1Z9 - 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

Thomas Dupont [1]
École de technologie supérieure (ÉTS)
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, L5N1P7, - CA
sedwards@hgcengineering.com
9058264044
Expertises: N/A

Lucas Einig [2]
Grenoble INP
N/A - FR
lucas.einig@grenoble-inp.org
N/A
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]
N/A
N/A - 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 , L4J
3M8, - CA
info@jadcontracting.ca
1-855-523-2668 toll free
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Musical Acoustics / Electro-acoustics

Clifford Faszer [1]
N/A
FFA Consultants in Acoustics & Noise
Control, Suite 210 3015 - 5th Avenue N.E.,
Calgary, AB, T2A 6T8 - CA
cfaszer@ffaacoustics.com
N/A
Expertises: N/A

Clifford Faszer [4]
N/A
Suite 210N, 3015-5th Ave NE Calgary, AB T2A
6T8 T2A 6T8 - CA
info@ffaacoustics.com
403.508.4996
Expertises: N/A

Andrew Fawcett [1]
Brown Strachan Associates
N/A - CA
andrewf@brownstrachan.com
N/A
Expertises: N/A

Mr Bernard Feder [14]
HGC Engineering
N/A - CA
bfeder@hgcengineering.com
N/A
Expertises: N/A

Maryam Foroughi [1]
Acoustic Consultant
N/A - CA
f.maryam@gmail.com
N/A
Expertises: N/A

Zachary Fraser [2]
N/A
505 Terrace St, , Sydney, NS, , B1P 7H6, - CA
zach.fraser88@gmail.com
N/A
Expertises: N/A

Gitte Freudendal [13]
N/A
N/A - DK
gf@odeon.dk
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 7W8, - CA
vgambino@vintecacoustics.com
4164555265
Expertises: N/A

Nathan Gara [1]
HGC Engineering
N/A - CA
ngara@hgcengineering.com
N/A
Expertises: N/A
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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 à
Trois-Rivières), Campus de Drummondville
38 rue Descoteaux, Drummondville, Québec,
J1Z 2L2, - CA
marc-andre.gaudreau@uqtr.ca
819-478-5011 #2984
Expertises: N/A

Roger Gayalkar [11]
N/A
N/A - US
rgayalkar@ebsco.com
N/A
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

Prof. Christian Giguère [1]
University of Ottawa
Audiology/SLP Program, 451 Smyth Road,
Ottawa, Ontario, K1H8M5 - CA
cgiguere@uottawa.ca
(613) 562-5800 x4649
Expertises: N/A

Ms. Dalila Giusti [1]
Jade Acoustics Inc.
411 Confederation Parkway Unit 19 Concord
Ontario L4K 0A8 - CA
dalila@jadeacoustics.com
905-660-2444
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

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

Himanshu Goyal [2]
University of British Columbia
N/A - CA
h.goyal@alumni.ubc.ca
2369867503
Expertises: N/A

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-cnrc.gc.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

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

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]
N/A
RWDI Air, 650 Woodlawn Rd West, Guelph,
ON, N1K 1B8 , - CA
kyle.hellewell@rwdi.com
N/A
Expertises: Signal Processing / Numerical
Methods, Physical Acoustics / Ultrasound,
Underwater Acoustics

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 6S4, - CA
chris.hugh@stantec.com
437 240-2138
Expertises: N/A

Sélim Izrar [1]
EERS
4570 rue Messier ;, H2H 2J1 MONTREAL QC,
- CA
sizrar@eers.ca
Sélim IZRAR
Expertises: N/A

Johns Hopkins University [5]
N/A
Serials / Acquisitions - 001ACF5829EI Milton
S. Eisenhower Library Baltimore, MD 21218, -
US
indirectusa2@caa-aca.ca
N/A
Expertises: N/A

Stephen Johnson [1]
UBC
#3, 2160 West 39th Ave., , Vancouver, BC,
V6M 1T5, - CA
stephen.johnson@alumni.ubc.ca
N/A
Expertises: N/A

Prof. Jeffery A. Jones [1]
Wilfrid Laurier University
75 University Ave. W., Waterloo, ON, N2L
3C5, - CA
jjones@wlu.ca
N/A
Expertises: N/A
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Elisabeth Kang [2]
The University of British Columbia
N/A - CA
eliskang@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 #S214, , 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

Roujan Khaledan [2]
University of Alberta
N/A - CA
khaledan@ualberta.ca
N/A
Expertises: N/A

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

Neal Kneuven [8]
N/A
N/A - US
nknueven@kineticsnoise.com
N/A
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 ONM6B 4E9,
- CA
soundproofing.expert@gmail.com
416-471-2130
Expertises: N/A

Kelly Kruger [1]
N/A
5407 109A Ave NW, Edmonton, AB, T6A 1S6 -
CA
kkruger@telus.net
N/A
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Sam Kulendran [1]
N/A
1210 Sheppard Avenue East, Suite 211,
Toronto, ON, M2K 1E3 - CA
skulendran@jecoulterassoc.com
N/A
Expertises: N/A

Thomas Kønigsfeldt [8]
N/A
N/A - DK
tkonigsfeldt@gmail.com
N/A
Expertises: N/A

Ms. Ilse Bernadette Labuschagne [2]
The University of British Columbia
310-825 East 7th Ave, Vancouver, , V5T1P4, -
CA
ilse.labuschagne@alumni.ubc.ca
N/A
Expertises: N/A

Pier-Gui Lalonde [1]
N/A
686-77 River Lane, L’Orignal ON K0B 1K0, -
CA
Pier-gui@integraldxengineering.ca
N/A
Expertises: N/A

Dr. Chantal Laroche [1]
N/A
Programme d’audiologie et d’orthophonie
École des Sciences de la réadaptation Faculté
des Sciences de la santé Université d’Ottawa
451 Chemin Smyth Ottawa, ON K1H 8M5 -
CA
claroche@uottawa.ca
613-562-5800 3066
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-François Latour [1]
Mecart
2097 Viau, unit 125, Montréal, H1V 0A7, - CA
jefflatour000@gmail.com
(514) 444-6060
Expertises: N/A

Frédéric Laville [1]
École de technologie supérieure
Ecole de technologie supérieure Université du
Québec 1100 Notre-Dame Ouest Montréal,
QC H3C 1K3 - CA
frederic.laville@etsmtl.ca
N/A
Expertises: Engineering Acoustics / Noise
Control, Hearing Sciences, Shock and
Vibration

Jack Lawson [2]
University of Victoria
N/A - CA
jack.lawson.1313@gmail.com
N/A
Expertises: N/A

Cécile Le Cocq [1]
ÉTS, 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
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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

Noland Lewis [8]
ACO Pacific, Inc
2604 Read Ave., Belmont, CA 94002, - US
sales@acopacific.com
N/A
Expertises: N/A

Marcus Li [1]
N/A
177 Westfield Trail, Oakville, ON, L6H 6H7 -
CA
Li.MarcusTW@gmail.com
N/A
Expertises: N/A

Yadong Liu [2]
The University of British Columbia
N/A - CA
liuyadong08@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

M Aitor Lopetegi [8]
AMCMecanocaucho
N/A - ES
alopetegi@amcsa.es
+34943696102
Expertises: N/A

Maël 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

Matthew Lorimer [2]
Student
3-184 Osgoode Street, Ottawa ON, K1N6S8, -
CA
mlori100@uottawa.ca
N/A
Expertises: N/A

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

Yu Luan [2]
École de Technologie Supérieure
1700 Rue Viola Desmond, #315, , Montréal,
Qc H8N 0H1, - CA
yu.luan.1@ens.etsmtl.ca
N/A
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-cnrc.gc.ca
N/A
Expertises: N/A

Adiel Mallik [2]
Ryerson University
N/A - CA
adiel.mallik@ryerson.ca
N/A
Expertises: N/A

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-l’Ile-d’Orleans, QC, G0A
3Z0, - 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

Mr Nigel Maybee [1]
SLR Consulting (Canada) Ltd.
SLR Consulting (Canada) Ltd., #1185-10201
Southport Road SW, Calgary, AB, T2W 4X9 -
CA
nmaybee@slrconsulting.com
403-385-1308
Expertises: Engineering Acoustics / Noise
Control

Stephen McCann [1]
Swallow Acoustic Consultants Ltd.
597 Homewood Avenue, Peterborough,
Ontario K9H2N4 - CA
smccann@thorntontomasetti.com
9052717888
Expertises: N/A
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Mr. Darryl McCumber [1]
HGC Engineering
N/A - N/A
dmccumber@hgcengineering.com
9058264044
Expertises: N/A

Cory McKenzie [2]
University of Alberta
11314 79 ave NW, , Edmonton, Alberta, , T6G
0P3, - CA
ccmckenz@ualberta.ca
780-680-0986
Expertises: N/A

MDDELCC [3]
N/A
Dir politique de la qualité de l’atmosphère
675 Rene-Levesque Est ; 5E-B30 Québec, QC
G1R 5V7, - CA
indirectcan4@caa-aca.ca
N/A
Expertises: N/A

Terry Medwedyk [1]
N/A
Group One Acoustics Inc. 1538 Sherway Dr.
Mississauga, ON L4X 1C4 - CA
goainc@rogers.com
N/A
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control,
Hearing Sciences, Musical Acoustics /
Electro-acoustics

Steve Meszaros [1]
RWDI
Suite 280, 1385 West 8th Avenue, Vancouver,
BC, V6H 3V9, - CA
steve.meszaros@rwdi.com
N/A
Expertises: N/A

Mr. Andy Metelka [1]
SVS Canada Inc.
13652 Fourth Line Acton, ON L7J 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

Ministère 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

Mr. Mike Montecalvo [8]
Soundproof Windows Canada
500 Alden Road Unit 6, Markham, ON, L3R
5H5, - CA
mike@bquiet.ca
905-475-9111
Expertises: N/A

Farid Moshgelani [2]
N/A
1026 Kimball Cres., , London, ON, N6G 0A8, -
CA
fmoshgel@uwo.ca
N/A
Expertises: N/A

Markus Mueller-Trapet [1]
National Research Council Canada
N/A - CA
markus.mueller-trapet@nrc-cnrc.gc.ca
N/A
Expertises: Architectural Acoustics, Signal
Processing / Numerical Methods, Building
Acoustics

Kirsten Mulder [2]
University of Alberta
9-603 Watt Blvd SW, , Edmonton, AB, , T6X
0P3, - CA
kjesau@ualberta.ca
N/A
Expertises: N/A

Kristen Mulderrig [2]
Student Researcher
N/A - CA
mulderrigk@mymacewan.ca
N/A
Expertises: N/A

Kevin Munhall [1]
Queen’s University
Dept. of Psychology, , Humphrey Hall, , 62
Arch St. ;, , Queen’s University, , Kingston,
ON K7L 3N6, - CA
munhallk@queensu.ca
613 533-6012
Expertises: N/A

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

Daniel Nault [2]
Queen’s University (Department of
Psychology)
N/A - CA
14drn1@queensu.ca
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

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
novak1@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
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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@ffaacoustics.com
403-922-0577
Expertises: N/A

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, N0G 2N0 , - 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
N/A
Expertises: N/A

Jamie Paterson [1]
Actinium Engineering Inc.
11 Lloyd Cook Drive E, Minesing ON L9X
0H5 - CA
jamie@actinium.ca
289-468-1221x101
Expertises: Engineering Acoustics / Noise
Control, Musical Acoustics / Electro-acoustics

McKae Pawlenchuk [2]
University of Alberta
11311 57 Ave NW , Edmonton AB , T6H 0Z7, -
CA
mckae@ualberta.ca
N/A
Expertises: N/A

Michel Pearson [1]
Soft dB
Soft dB , 1040 Belvedere Suite 215 , Québec,
QC , G1S 3G3 - CA
m.pearson@softdb.com
N/A
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration, industrial acoustics,
environmental noise

Rich [1]
Engineers for Change, Inc. & RION Co., Ltd.
5012 Macon Rd Rockville, MD 20852 - US
peppinR@asme.org
301-910-2813
Expertises: industrial acoustics, noise, arch
acoustics, environmental noise

April Pereira [2]
University of Waterloo
c/o Dept. of Sociology &amp; Legal Studies ;,
, PAS Building ;, , University of Waterloo, , 200
University Ave West ;, , Waterloo ON N2L
3G1, - CA
april.pereira@uwaterloo.ca
N/A
Expertises: N/A

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

Scott Perry [2]
University of Alberta
Department of Linguistics, 3-28 Assiniboia
Hall, University of Alberta, Edmonton, AB,
T6G 2E7, Canada, - CA
sperry1@ualberta.ca
N/A
Expertises: L2 speech learning

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

Prof. Kathleen Pichora Fuller [1]
University of Toronto
590 Galadriel Lane, Bowen Island, British
Columbia, Canada V0N1G2, - CA
k.pichora.fuller@utoronto.ca
778-722-0143
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 1A8, - 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), G1n 3X, - 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
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Dr. John David Quirt [1]
Consultant
1949 Mulberry Crescent, Ottawa, ON, K1J 8J8
- 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

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

Neal Revane [8]
N/A
N/A - CA
neal.revane@hbkworld.com
N/A
Expertises: N/A

Prof. Joana Rocha [1]
Carleton University
Department of Mechanical and Aerospace
Engineering, , Carleton University, 1125
Colonel By Drive, , Ottawa, ON, K1S 5B6, , ;, -
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, T5H 0H7 , - CA
ron.roth@edmontonpolice.ca
N/A
Expertises: Engineering Acoustics / Noise
Control, Shock and Vibration

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
2J4, - CA
mehrzad@dbnoisereduction.com
519-651-3330 x 220
Expertises: N/A

Jacques Savard [1]
N/A
254 Chemin Smith, Canton de Cleveland, QC,
J0B 2H0, - 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 1Z4 , -
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

Stefan Schoenwald [1]
Swiss Federal Laboratories for Materials
Science and Technology
Überlandstrasse 129 CH-8600 Dübendorf,
Switzerland - CA
stefan.schoenwald@empa.ch
41 58 765 6579
Expertises: Architectural Acoustics,
Engineering Acoustics / Noise Control, Shock
and Vibration

Cynthia Sedlezky [2]
Queen’s University
N/A - CA
16cs54@queensu.ca
N/A
Expertises: N/A

Virgini Senden [1]
dBA Noise Consultants
Henk de Haan & Virgini Senden, RR1, site 14,
box 55 , Okotoks, AB , T1S 1A1 - 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 1Z4, - 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 0A8 - CA
davor@jadeacoustics.com
905-660-2444
Expertises: N/A

Ts cyril simon [1]
Malaysia Board of Technology ( Professional
Technologies) PT21100224
Cyber City Apartment Phase 2, Block U,
U15-1, Jalan Lintas Kepayan, Kota Kinabalu,
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