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1. INTRODUCTION

When the acoustic problems of industry in general, and
production engineering in particular ave asseased, it will be
found that they relate to ome or more of the following:

1.1. People
1.2: ‘Processes
1.3, Products

Meagurements relating to Item 1.1, although of extreme
importance, will be omitted from this. discussion as the
subjective effects of industrial agoustics are more closely
aligned with the acfence’of physiotogltdl and psycholegical
acoustics.

Industrial measurement requirements in relstion to sound and
vibration generation by process installations will be directed
towards tests of plant noise acceptebility, the acquisition of
design data for future plant extensions end diagnostic
techniques directed towards process monitoring or the

't roub le~-shobting' of actual or incipient failures,

Test facilities for sound and vibration measurements on the
manufactured product will be required to undertake one or
more of the following functions:

1.3.1. Fundamental Research and Product Development

Fundament al research anddevelopment will be undertaken
where there is a requirement to optimise or improve
the acoustic mopertiem of the product. The desigm
targets of such work would nomally be set by existing
Kational or International Standards; by direct
instruction from the consumer; by national and
international legislation against noise- and by the
company's competitive stance with regard to the
producte of alternative manufacturera. Such work
could infer the provision of a full scale laboratory
facility involving fixed and portable instrumentation,
full scale on—site testing and the appropriate



calibration and ancilliary technical services.

1.3.2. Quality Checks and Feilure Diagnosis

Quality checks and diagnostic enalyses in general
require a combination of fixed and portasble

inst rumentation servicea with occasional use of
full-scale laboratory installations.

1.3.3. Rating of Product Perfomance

Product performamce ratification will nommally be
taken in accordance with recommendations laid down
by International and National Standards organisations
and will infer the provision of either full-scale
CLENG o FXPBTyFikde a AYBr i UFF oWEWen P BBOBberant and
open—gpace test areag, or all three, backed by the
appropriate instrumentation and technical personnel.

2, ACOUSTICAL PERFORMANCE OF MARUFACTURED PRODUCTS

The qnmﬁtﬁimypwdi@duggW% parameters of

manufactured products e to be evaluated from an
acoustHE of g ¥¥nal standpoint will depend whether the
teat object is ‘active', i.e., generating noise and vibratiom,
or 'passive', i.e., sbsorbing or attenuating sound and
vibration, Active products sub-divide into those which are
emitters or converters o acoustical enmergy by design and those
which are noise generators by defaule,

2.1. Sound Energy Cenerators

This category includes loudspeskers, audio apparatus,
etc. As such it will be necessary to measure
parameters associated with their cutput such as power
handling capacity, percentage efficiency, frequency
response, electrical and mechanical resonances,
directivity of emitted radiation, etc. Acoustic energy
converters such as microphones, vibration pick-ups, etc.,
will require properties associated with their input to be
meagured, such as sensitivity, frequency reaponse,
percent age energy conversion efficiency, power handling
capacity, and resonances (electrical and mechanical),
etc.

2.2. Noige Generators

This category embraces an immense field of potential
noise gources including all sources & motive power;
all mechanical assemblies involving rotating,
reciprocating, impacting or translational movements;
all aspemblies involving non~laminar fluid flow, and
innumergble others. Where the emission of acoustic
or vibrational energy must be measured so that the unit
may be asgesmed for its suitsbility in a given
application, of where noise control equiment must be
provided for it, the properties to be evaluated will
include the frequency distribution of sound power
output (related to operating condlitions) within
frequency bands or at given discrete frequencies
determined by the operating characteristics;



radiation patterns and spatial distribution of emitted
sound; anplitude and frequency response of continucusly-
generated vibration; characteristics of impulsive noise
and vibration emitted by the test object, ete.

2.3. Nolse-Controlling Products

The limited range of apeclalist materials mmd components
for the control of noise and vibration include bujlding
materials and fittings which provide airborne seumd
sbsorption, impact sound iscletion, alrborme insulation,
and gurface noise control. Specialist assemblies will
provide vibration isoletion, vibration dampiung,
attenuation of pipe-borne and ductborne noise, screening
and absorption of free-field radistion, etc, Vibrstion
Elind 1 BACEsh Mfthe ¥SEr ol Fipe 8L materials
applied as continuous coetings, patches, or linear tapes
to regonant asgemblies and the performance of such
eeart ganke i Hire paies ewpluation in tems of the
reduction of the vibration response over a steted
frequency range and given thermal and climatic conditions

3. TEST LARORATORIES
— USEIRDIRN INK
Any acoustic test laboratory must be designed to expedite
measurements and observations on a pre-determined range of
test objectives or materials, Since the primary function of
most lsboratories will be the direct measurement of sownd amd
vibration, it is essential that the best possible signal to
residual noise ratio is achieved by minimising external noise
and vibration in the test area. Thisis nomally achééved
by constructing a test enviroment desipned to exclude putside
noise by the acoustic insulation provided by the structure and
vwhich is isolated fram local and distant sources of vibration
by decoupling the gtructure from its foundation. Since any
built enclosere froms an acoustically-rescnant system it is
essential that the major dimensions of the installation shall
be related to the wave—length of the low frequency limits of
the desired measurements.

In general, there are four main types of astandard purpose~
built acoustic test environment:

3.1. Reverberant encloslure.

3,2, Semi-reverberant enclosure,

3.3. Anechoic enclosure,

3.4, Travellinp-wave and standing-wave duct.

When the physical size of cemplexity of a test object precludes
the measurement of noise genersted by it within a building, or
where an inexpensive test facility is required, a quiet open-
space should be provided which in free from maighbouring
buildings and reflecting surfaces and which has s flat
continuous ground reference plane with a constant surface
finish,



4. APPLICATIONS OF TEST LABORATORIES

The following break-down of the utilisation of acouwstic test

laboratories is not intended to be exhsustive but to give am

indication of the variety of test work that can be undertaken
by a given facility.

4,1. Open Space Enviromments - Measurements of hemi-spherical
and spherical acoustic radiation by test objective.
Evegluation of variations in sound pressure level and
sound power level with frequency and directivity. (Low
to moderate accuracy and repeatability.)

4.2, Semi-Reverberant Enclosure (Large) - Meagsurements of

he nsar rangition fields
Cmm uggi%al cthEonr!Eﬁ ﬂgﬁx.on of sound
power levels by substitution of standard mource.
(Moderate accuracy and repeatability.)
TYPE WITHIN' THE RULED AREAS
4.3. Semi~Reverberant Enclosure (Small) - Measurements of
sound pressure level in the near field for hemi-~
MAFBe rDEMIRANA] «BSBR. ANBOWRIMpLBeralibvel evaluation by |
subs;itu;io.n.xith stendard source, {Low to moderate
accurdcy ‘ana repeatability.)

“4.4. Reverberant Enclosure (Diffuse Field) - Measurement of
variation in sdiid pover level radiation with frequency
by unit source, efther by direet cbservation or
substitution with st andard source; measurement of sound
sbeorption coefficients by direct observation of
variations in reverberation time. (High accuracy and
repeatability,)

4,5. Anechoic Enclosure — Measurement of variastion in sound
preasure level with frequency and directivity over near
anid transition fields {far fields for small test objects}
for sound sources and energy converters; measuremert of
gound power output by direct observation, (High
repeatability and accuracy.) Physiological,
poychological and audiometric testing.

4,6, Duct (Standing Wave) — Measurement of nomal incidence
sound sbsorption coefficients. (High repeatability
and accuracy.)

4.7. Duct (Progressive Wave) — Meapurement of wmit
-attenuator prformance (anechoic temination};
measurement of aerodynamic regeneration and induct
attenuator performance {reverberant/anechoic rom
termination) . (High accuracy and repeatability,)
High intensity acoustic fatigue testing.

4,8, Reverberant Enclosure to Reverberant Enclosure =
Measurements of alrborne sound insulation; airway
attenuation, (High accuracy. and repeatability.)

4,9. Anechoic Enclopure/Open Space to Reverberation Chamber -
Measurement of variation in airborne sound insulatiom
with angle of incidence, (Moderate or high
repeatability and accuracy.)




