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|.CONFERENCE NEWS

The 29" International Congraes on Sound and
Vibration(ICSV25 ) will be held Hiroshima , Japan from 8 to 12
July 2017

Woon Siong Gawill be organising threestructured sessions on:

1. Nonlinear acoustics and vibration

2. Acoustic metamaterials & phononic crystals:
fundamentals and applications

3. Sound propagation in curvilinear spatme

Please visitvww.icsv25.orgfor more informations.
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The 13 th Western Pacific Acoustics Conference will be held
from 1215 November ,2018 in New Delhi, India.

The abstracts deadlinbas been extended to 13uly

2018X { 2 F I NJ GKS ydzYoSNJ 2F | 6ai0NI O

Woon Siong Gan will be organising two structured sessions at
this conference on:

1.Nonlinear acoustics & vibration

2.Acoustic metamaterials & phononic crystals: fundamentals
and applications.

Please visit the website; www.wespac2018.org.irfor more
informations.

ILANNONCEMENTS

The Society of Acoustics will be sending davoices to members with
outstanding membership subscriptions. Members are encouraged to make
payment in support of the Society.

The ENewsletters will be made available to industrial contacts in an effort
to promote the activities of the Society.

The Society is also exploring the possibility of organising talks and other
professional events in collaboration with acoustic societies of other countries.

Membership Certificates will soon be made available to all members who
had made full payments of membership dues

The Society aims to increase membership by inviting all persons, including
those from the institution of higher learning and other related societies such as the Institute
of Architects, Singapore and the members of the mechanical engineering division of the
Institution of Engineers, Singapore who are qualified in the varidigdd of Acoustics to join
our Society.

We are especially keen to invite students to join our society and we are
establishing the Youth Chapter soon.
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IHLINTERNATIONAL ACOUSTICS NEWS

Woon Siong Gan was recently electad a Director of the
International Institute of Acoustics and Vibration(Il1AV) for the
period 2018 to 2022.

IV.MEMBERSHIP SUBSCRIPTION

Fellow S$70
Member S$50
Associate S$30
Student S$15
Corporate S$200

FEE BASED ON ANNUAL RATE

FOR MORE INFORMATION PLEASE CONDFA®@Don Siong Gan at
email: wsgan5@gmail.com

Membership application forms can be downloaded from the society website:
www.acousticssingapore.comPlease complete and email to
wsgan5@gmail.com

V.ARTICLE
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LRSYUATAOI fiph2y & NBODAAAGSR
Woon Siong Gan

The paper Appliation of Holography to Noise
|dentification was published in the Proceedings of InterNoise
74. Itis the first papepn the application of acoustic
holography to noise source identification(NSI). Today NSl is a
very common and important tool in noise cdrol engineering.
For instance there is the product manufactured by B and K.
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The subsequent papersn the application of acoustic
holography to NSI after my 1974 paper are:

1.E G Williams and J D Maynard, Holographic imaging without
the wavelength resolution limit, Phy Rev Lett.,45,55857,1980.

2.E.G.Williams, J.D.Maynard & E. Skudrzky, Sound
reconstruction using a microphone array,
J.Acoust.Soc.Am.,68,34844,1980.

3.J.D.Maynard,E.G.Williams & Y.Lee, Nearfield acoustic
holography,l.Theorof generalized holography & the
development of NAH, J.Acoust.Soc.Am., 78,1396 .3,1985.

B & K patented algorithms SONAH and ESM allow accurate
measurements with relatively small array without encouraging
edge effects. A basic PULSE acoustiog@aphy system
comprises measurement & pogirocessing software , a planar
sliced wheel array of 18 microphones & LA data acquisition
hardware including the frame module & front panels. The
system is ideal for mapping noise from engine, vehicle
components, appliances, power tools etc.

Sofar the acoustic holography systems for NSI ,including
that from B and K are based on nearfield acoustic holography in
which the hologram is taken near the sound source. The reason
is all the detailed infomations on the object are contained in
the nearfield sound field or in the evanescent waves.

Although the technique used in my 1974 paper the
correlation filtering technique is not commonly used, it marked
the beginning of digital holography. Mygper is an &tension of
optical holographiccorrelation filtering technique to acoustics .
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The phased hologram is used. That is, only the phase is recored
and the amplitude is not recorded.

The noise source to be identified is analogous to thestded
filtered image. One first records the phasmly acoustic
hologram, the holographic spatial filter function using the
object wave and a reference wave. The desired noise source is
in this case, f h where f = the text being filtered and h = the
Fourier transform of the holographic filter function.

Application of digital computing to this work

Correlation filtering technique sets the environment
suitable for digital computing work. The noise signal will have
to be digitisedand the equatio for correlation filtering will
have to be in discrete form for digital Fourier transform
operations.

Reference

1. W.S.Gan, Application of holography to noise source
identification, Proceedings of InterNoise
74,Washington,D.C.,30 Septemb&rOctober 1974.

Powerpoint Presentation of Wilfred Lim of B and K at the
International Noise Awareness Day (INAD) Seminar,April 2018
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What is Sound Power?

Sound Power, W (Watts): The rate per unit time at
which airborne sound energy is radiated by a source

Sound Intensity, / (W/m?): The rate of acoustic energy
flow per unit area

m=[], ds

Sound Power Level L, :

i.e. in dB (decibel) LIF

Briiel & Kjeer =85+

wrarw Bkiv.com, 3 BEYOWD MEASURE

Some Sound Power Numbers

Situation sound power sound power
and P level L,

sound source watts dBre 1072w
Rocket engine 1,000,000 W 180 dB
Turbojet engine 10,000 W 160 dB
Siren . 1,000 W‘ 150 dB
oudspeaterrock concen|  10W| 10
Machine gun now 130 dB
Jackhammer 1w 120 dB
Excavator, trumpet 03w 115 dB
Chain saw 01w 110d8
Helicopter . 0.01 W. 100 dB
;:‘;dc:mf:: 0.001 W 90 dB

Refrigerator 107w 50 dB § L

Briiel & Kjeer =&~
werw Bsv.com, & BEYOND MEASURE
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Basic Parameters of Sound

Sound Pressure, [Pa]: p

A fluctuating pressure superimposed on
the static pressure by the presence of sound.

Receiver

[W/m2]: [

Sound Intensity,

The rate of acoustic energy flow per unit area.

Path

Sound Power, [Watts]: W

The rate per unit time at which airborne
sound energy is radiated by a source.

Source

02

warw Blkiv.com, §

The Three Basic Parameters of Sound

Sound
Intensity

Sound
Power

and the direction of flow of
acoustic energy at a given
position

-9
Intensity, I
[1/s/m? = W/m?]

Power, W
[W=1/s]
Source Path
Estimation: Calculated Measured
Usage: Moise rating Location and rating
of machines of noise sources
wors lav.com, 6 08

Brilel & Kjeer &=

BEYORD MEASURE

Sound
Pressure

A vector, describing the amount A scalar, describing the pressure

fluctuations
at a given position

[ BN

Pressure, p
[N/m?2 = Pa]

Receiver

Measured
Evaluation of the harmfulness
and annoyance of noise sources

Briiel & Kjeer =&~

BEYDHD MEASURE
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Basic Parameters of Sound

2

Lo=10 logio-P

Under free-field conditions: P%gslf‘snde =
Lua\.rlt-f-Jlr Pe
Receiver po=2x‘1{)_ﬁ N/ mé

Intens
Levei Y

Li=10 |lC.‘h:.']1crl
Path :

lo=1pW/m?
ound W
o Lw=10 logio—
We

Source
= Wo=1pW
Brilel & Kjeer &5~
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Why determine Sound Power?

* Given the knowledge of a sound source and the acoustic
environment, one can predict the sound pressure level
due to the source at a given distance in that
environment

A .
Ly =L, + lﬁlugm(ﬁ) dB.

* To compare the noise emissions of
sound sources of the same and different types

* To determine whether a sound source complies with
noise specifications (legislation, standards)

* In engineering work, to assist in
developing quiet machinery and equipment

* To be able to sell noise making machinery and
equipment in EU member states (Directives)

Briiel & Kjaer =&+

R 09 BEYOND HEASURE

Pressure vs. Power

= e (Cause - Effect

Pressure p [N/m?= Pa]

L, [dB] Analogy

Temperature t [*C]

J

H\Hj’s

Power P [W] \L, ’

Sound |ﬁf;=
\\

Source //"

Electrical Heater or
Heat Exchanger

_ Briiel & Kjaer =&+
T 06 COP: Coefficient of Performance BEYOKD MEASURE
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Overview of different techniques, Sound Power

* Overview — Pressure & Intensity

* Standards

* Advantages & disadvantages of the different Methods

Briiel & Kjeer =&
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A Little History......

+ Development of the Methods

— 150 3740 series of standards for pressure-based measurements
introduced in the 1970s

— Require a known acoustic environment,
that is a free sound field or a reverberant sound field

— Most standards have now been updated (ver. 2 & 3)

— Intensity-based methods began to be
developed in the late 1980s

— Can be used in almost any acoustic environment

— Standardized in IS0 9614 (1993 & 1996 & 2002/2009)

Briiel & Kjeer =&+

[Ip— 12 BEYONID MEASURE

Why Have Standards?

* Acoustic measurements are highly standardized
— To make sure people use the same methods

— To simplify comparison of results

* Standards for sound power determination
— Three grades of sound power determination
— Precision  Grade 1 {most accurate)
— Engineering Grade 2 (medium accuracy)
— Survey Grade 3 (least accurate)

"We do nof have standards fo measure correctly,
rather fo ensure everyone measures the same way.”

Briiel & Kjaer =&+

e Bl £nen, 14 13 BEVOND MEASURE
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Methods of Sound Power Determination

* Sound Pressure-based Methods: i ==
ri — Free-field methods ;
— Reverberant field methods
* Sound Intensity-based Methods:

L;__p — Point measurement methods

— Scanning measurement methods

Briiel & Kjaer »&5=

R — 14 BEVOND MEASURE

Sound Pressure Methods

Free field Reverberant field

Hemispherical
measurement
urface

Parallelepiped
measurement
urface

Device Reference
Under Sound
Test Source
(DUT) (RSS)
Briiel & Kjeer =&
- 15 BEYOND MEASLIRE
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Typical Sound Pressure Setup (Free-Field)

Anechoic or semi-anechoic room

Briiel & Kjeer =&+

wenw Bhow.com, 17 16 BEYDND MEASURE
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