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PROLOGOE

When awarding the Tyndall Medal, the Institute of Accustics warmns
recipiermsthatﬂzeyarereq;iredtogivealecumtombusana
topic of their choice . As this year's reciplent is an acoustic
cmsultant,ymwﬂlmtbesuzprisedtolearnthathelmsdmsento
diswssthaqualityardeffective:ms-ifymlﬂce,mestateofthe
art - of acoustic consultancy today. Four totally different case
smdieshavabemtakentomempliﬂ(this: aercdynamic noise,
vibration isclatien, noise impact on the cammnity, and auditoria
acoustics.

Butfirstthemleafthaacmsticconsultantneedstobedeﬂmd.
vmatishe,arﬂmatishisﬁmctim?ﬁaisthmghttobescmemmwm
canhehizedtopmvideaclimtwiﬂzoanﬂdmtial advice, usually
withinalmite:ltimarﬂalwayswithinalimitedhﬁget. It is often
assmsdthathiswisdamismbomﬁedarﬂthatinanycasehehas
sufficient tools of the trade to resoclve any problem referred to him,
'misisseld:nntrue.lmﬂdprefertoamemthedeﬂniticntlms:an

hisabilitywithinﬂleconstraintsofhiswnmftanansmpamthe
limited scientific knowledge available within his rrofession.

soonasaprojecthasmcm@letedmﬂmrtlnnpainstaki:glytry
sort out and remedy all the 'snagging® items. The result is that

core due to magnetostriction. It is not possible to predict
accurately from magnetostriction parameters, the noise of a completed
transformer; therefore in my view there is no accurata ecientific
predictimmﬂmd.mmmst,matomnymasmmutsmcmplated
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known, bt the effect of every detailed aspect of censtruction is not
accurately quantifiable without building it and testing it.

If this is too specialised an emmple, let us consider sound
insulation fram my neighbour above. It 1s Jnown that improvements

can be achleved by building an extra ceiling aon separate framing below

the existing flocor. There is no scientific prediction available, and

in this case no empirical prediction method which could be used to |
quantify without measurement the effect of the extra ceiling or of |
;.\1acu.rgi absorbent in the cavity, or of making the new ceiling
heavier.

It is at this point that the acoustic consultant is often expected to
give definitive and preferably quantitative replies. And this is where
the difference between a science-based discipline and a craft with
scientific pretensions becomes acute. The layman, dizzily impressed by
the use of decibels, one third octave hands and such like, naturally
that the prognosis will be mmmerical amd accurate, not
qualitative and qualified. : .

But it is not my intention to dwell on the difficulties facing the
consultant; I will illustrate now some and then suggest how the
profession can help to overcams them.

My first case study concerns asrodynamic noise; the consultancy
spanned two worrying weeks, but had a happy and remarkably
unscientific erding.

AERODYNAMIC NOISE

The scenario is a car production plant, where three heat ewchangers )
(one large, two small) have been incorporated into an extensive paint-
spraying facility.

During the comissioning perioed, production staff had been dismayed to
notice that the noise near one exchanger in particular , under which
pecrle were expected to work, was extremely unpleasant - a noise level
of about 97dB(A). Scmething had to be done about it urgently, since
if the new paint-spraying facility was inoperable, the entire car
production process would be brought to a halt.

An urgent visit to site was arranged to confirm the consultamt's
initial desk-bound reaction that there was no way that a heat
exchanger, which involved no power-driven equipment, could produce
such a high nolse level. It was clearly a simple matter of silencing
a noisy fan somewhere in the heat exchanger air circuits.

on site, the scale of the problem became evident; the car plant was
epormous. The fan was located as anticipated - a Jlarge certrifugal
type with backward-curved aerofoil blades, giving 7md/sec against 2KPa
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hearingareabletomkeamnpetmtacmsticanalysis,thesitevisit
was extended to measure the noize with the hot gas being ciraulated.
The change in noise level was remarkable.

At this point, the paint-spraying installaticn needs to be described.
Wamairispassaithmughthewmtndrythemquiddy:thisair,
which is full of paint solvent, is then incinerated and produces a

ﬁ%
?
¢
§
:
;
:
]

exchanger .

with short conical needles approdmately 25mm high, 3-6mm in diameter,
spaced an a 13m grid across Figure (1b). There is an array of 10
parallel rows of tubes, thelr lory direction horizental and normal to
the inlet flow of cold air. The two smaller exchangers are 0.68m
"wide, 1.15m high, and 2.16m deep; the larger exchanger has slightly
longer tubes, 1.04m, and 12 of them as opposed to 10. Figure a
illustrates the installation, which consists of hatteries of heat
exchangers recelving the cold air from a Y section. After its fan-
drivencim:latim,thea.irisdrawnamytoﬂwdryixgcvens.

Measurements mear one of the heat exchangers indicated an
extraordinarily high noise level of 241Hz, with certain other strong
discrete components. When the exchanger was heated up, the maximm
frequency increased to 289Hz (Figure 1c),

And so ended the first site visit, The consultant, his precanceptions
in ruins, returned to base for a quiet re—think. As a start,
elementary predictions were made of possible rescnarces in the panels
of the heat encchanger unit, the tubes, and vortex-shedding frequency
from the tube array, and finally the simple horizantal and vertical
accustic rescnances within the air in the wnit.
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The only theoretical explanation of the changes in frequency of the
peak sound level with temperature, and which approximated to the
frequencies measured during the first visit, was that same rescnance
was ocourring in the alr across the direction of the tukes. 1313
predicted frequency was 245Hz compared with 241Hz measured on site
with the exrhanger rumning in cold condition. A secord visit was
arranged to test this hypothesis ard to try to eliminate the prohlem.

by the now amxious client, the consultarmt, ammed with
lerngths of sheet metal, metal cutters, and sound and vikration
transducers, set off to irvestigate one of the =mall exchangers.

The effect of flow velocity was checked by blanking off its front end;
the noise could be reduced by 264B by reducing the flow by 30%. The
consultant was considerakly interested in this result -the client less
50, in that it seemed to have little relevance to his pressing needs.
. But at least it showed that the problem was related to flow wvelocity
rather than fan noise. Acoordingly it was decided to insert baffles
across the fromt of the heat exchanger in both directions to see if
this would cause the nolse to reduce. It did not. Clearly an
experimental break-through was called for. )

Small thin strips of sheet steel were cut and pushed into the heat
exchanger,all 2.16m of it, between the amall needle-like projections
an the heat exchanger tubes. Two camplete vertical surface baffles
were created between tha tubes on one exchanger, and then another
baffle was formed across the air circuit of the cther exchanger. When
the circuit was reactivated, it was immediately clear that sanething
had changed. In fact the frequency had decreased from 234 to 223Hz,
it the sound was still relatively nolsy; the owverall level had
dropped from 96 to about 88dB(R) (see Figure 1d).

The client, mich encouraged, was all for putting in more baffles and
resumed his steel-cutting with enthusiasm. However, the consultant

change (which had even been theoretically inferred), so the exercise
was ocontimued. :

Eventually three baffle plates were inserted into one exchanger, and
foxr into tha cormected exchanger. (Four hands were

installing stripa of steel 2.16m long and 50mm wids.) The tonal nolsa
reduced by nearly 30dB, with rno reduction in flow velocity (Fig 1d).
The process was repeated on the other heat exchargers and the nolse
problem was solved. The management were delicghted, and the paint-
spraying operation started on time.

With hindsight, it is clear that the logical approach was adopted, and

that the process of achiaving tha result was only semi-
scientific, It i1s also clear that the effect could not have been
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foreseen nor its amplitude predicted. The lesson to be learned is

- collect as many facts as possible and listen to what pecple have
say, whether or not they are 'aﬁaﬂm'. It is also relevant to
the recent work by R.D.Bleving, , on similar resonance effects
heat exchangers in a controlled test labcratory situation.

F%HS

ISCLATING SUBWAY VIBRATION

was camissicned and is now flourishing, It was built on a Site
prumdedbyﬂ:eqwermentnearahalipadarﬂa&-lamh:syurban
highway. Even more problematically, the Mass Transit Rallway (MIR)
ran underneath the site, with trains passing every 3 minutes through
tumnels about 20m below ground level.

About a year ago, the new Hong Kong Academy for Performing Arts(2) 1‘

At an early stage in the design process, it was decided that it was
not financially viable for the whole building to be vibration-
isolated. However, it was agreed that the Orchestral Recording and
Rehearsal Hall (ORRH) (3) should be designed to be a room floating en
springs, isolated from the vibration of swrrounding building elements.
The hall's dimensions were 30m long, l4m high, and 18m wide, see Fig )
2(a). The Lyric Theatre next to it was not to ke specially vibratian-
isolated, but all possible measures to investigate vikration-induced
noise were to be taken. Here I am dealing with the problems which
arose with the ORRH, where special vibration isolation measures were
adopted.

Because of the initial decision taken to isclate it, little attention

by
the MIR (Figure 2(b). on that basis, a mounting frequency of 10Hz was
selected giving, thecretically at least, ampla isolation.

However, as the hall's construction neared completion, it was
aburdantly clear that noise from the MIR was awxdible. As far as the
client was concerned, the cansultant had got it wrong. Personal
reputation and confidence hovered perilously on the brink of cblivion.

The first action was clearly to monitor and measure the offending
noise. The trains were inaudible when ths site was busy, but when it
was quiet and there was also no services noise, considerable

were recorded when trains passed undermeath: 58dB in the 63Hz octave
and 51dB at 125Hz. Tha consultant was convinced that the 'isclated!’
imer gkin was commected somewhere to the wnilsolated ocontaining
structure of the Theatre block ard advised that there should be a full

inspection to identify and remove any rigid comections.
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A few were found and rectified, hut the audibility of the trains
persisted. The consultant was asked to consider whether there were
any shortcomings in the original design. The supplier of the
isolating momts were brought in for discussions and subsequently
asked that the mounts be inspected insitu to ensure that the specified
loadings had been achleved. They had not. None of the mounts was
loaded to give the static deflection specified, so that the resanant
of the mxmnting system was about 13Hz instead of 10Hz.
Despite this, and despite the fact that only limited data was
avallable about the level of vibration incident an the building
undermeath the ¢RRH, it was clear that the mounts were slightly
campressed and should be providing sufficient isclation.
Further extensive noise and vibration measurements were made, in .
particular within the cavity between the isclated ‘floating bax' and
the rigid structure. As antlcipated, mmercus small bridging elements
across or jammed into the cavity were revealed : rigid pipework for
the sprinkler system, electrical conduit and trunking, steelwork,
blockwork, rubble and even door entrances where the lobby vibration
isolation was bridged. It was decided that all these items mist be
attended to and all cpenings in the inrer shell campleted before
further tests were made.

With the date of handover imminent, a mount was checked by the
mamifacturer to confim its actual performance. This was deemed
satisfactory. Mearmhila the cn-site problems remained unresclved.
Discussion then began about the lateral restraint pads which had been
pat in, in theory just to touch, to prevent the inner box rocking.
This is standard practice where a building is liable to ba affected {
external forces; in this casa they had been put in at the
mamifacturer's sixgestion as a safety precaution. The consultant was
corcermed that if the pads wers just touching but unloaded, they would
have no isolating function and would in fact transmit any vibration
from the cuter to the lmmer shell. At this desperate point, an

" element of luck crept in. The loading difference on the pads that
would result from the temperature variaticn between the hot weather at
that time and the cocler pericd when they were installed was campted;
there was likely to be a deflection of about 2rm. On site, 6 pads
were measured and the average actual deflection was 2m. Six that
could be reachad were slackened off and the noise from the MIR trains
reduced by about 3dB at both 63 and 125 Hz. Subsequently all the
remaining restraint pads were slackened and removed with a further
improvement in noise reductian.

Three days were then spent inspecting virtually every inch of the
cavity after special access holes had been cut into it. This
confirmed the satisfactory isclating performance of the pads, the
integrity of the immer shell, and the absence of significant bridging
elements, However, a mmber of minor items had to be painstakingly
removed and refitted and elements of the services ductwork re-routed.
During all this attention to mimrte detail arqument contirued as to

8 . Proc.l.O.A. Vol B Part 6 (1986)
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_whether the now considerably reduced level of train noise would
actually disturb users of the hall and whether attending to such
apparently trivial defects would have any demrmstrable effect an such
a gigantic room. The consultant tock the view that as the existing
isolation was still much less than what should have been achieved, all
bridging items, however miniscule, must be rectified.

¥hen this had been dome and the sarvices system was operational for
the first time, further measurements were made. Taking an average of
10 train movements, with a background noise level of 46dB, the
measured level of train noise was 5048 in the 63Hz octave. In tha 125
octave, the background was 38dB and the train noise 4248.

The consultant still found that thetrains were still slightly audible
above the services noisa when listening alone in the unoccupied hall,
Figure 2(c).

However, a significant improvement had been achieved by concentrated
attention to detail, and the hall has since been used for music
rehearsal, training, and digital sound recording. It came as a
surprise that the recording engineers had not been aware of any noise
from the trains.

During the course of this consultancy, it became clear that there was
not a sufficiently accurate prediction method of either vibration
propagation into and through a complex building or of the
effectiveness of building vikration isolators. The general principles
were clear encugh but knowledge of any detalled effect was
insufficient. Empirical information, such as that vibration levels
often increase due to building resonances was found, but the magnitude
of the effect was not predictable. In contrast the vibration
attenuation from lower to higher storeys of the building, often quoted
as 1-3dB/storey(4} was not found; in fact some tests showed higher
-levaels at upper levels.

At the recent ICA corxpess in Toromto, J.G. Swallew(5) and T.J.B.
Smith, R. Walder and C.D. Mathews(6) presented the results of careful
scientific sbaxiies that will help the fuhure design of vibratien
isolators.

In many projects, it is impossible because of econmmic constraints to
miuptapolicyoftakirgallreasmableamirimlly—baseﬂmaamm
produce the result plus an adequate design safety factaor.
Suppose, for instance, that it was decided that all party walls should
behailttoammericalrequiremnt. {In view of tha evidence that
using apparently te constructions caused half of the party walls
consl:ructedtofail( y this might be no bad thing). A 5dB safety
factor would certainly be attractive; it would mean using a party wall
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of Drtw 57 so0 as to be sure to meet Dntw 52. As it i3, ana often uses
. 53-56 Dntw construction to meet the same requirement. However, given

the constraimts of the current climate the consultant needs to be 1
ra:tlmmreacun‘a.te.

Same time ago, it was necessary to persuade a Client to increase the
volume of his proposed concert hall by 15%, on the basis of a
prediction of reverberation time (a parameter which tells little of
the acoustic properties of a concert hall) and using a prediction
method with little more than + 15% accuracy. The eccnomic
implications were considerable and the data on which the advica was
based were unreliable, the result luckily(®) was suocessful.

AN ATRPCRT AND QOINTRY IIFE

The construction of Landon's third airport at Stansted in Essex is now
underwvay. A few years ago, when the siting of the airport was still
in question, the consultant was instructed to evaluate on behalf of
the local ccmmnity and their comncils the impact of noise resulting
from the construction ard use of the airport on the basis of an ammal
passerger throughout ranging from 15 to 50 million, Flgure 3(a). Much
detailed predicticn was needed, as well as special tests of aircraft
manoeuvres, to demonstrate to the long-munidng Public Inquiry the
likely degree of impact of the proposed new airpart(9).

‘This was a situation where the database was complex and contradictory
and where ane had to struggle to maintain one's personal convictions
in the face of continual criticism. Ona matter under discussion - it
is still being discussed by thoss reviewing BS 4142 - is the
importance of backoground nolse in assessing the impact of new sounds
upcn an envirorment - in this case, the effect of noise arising from a
large international airport on a rral area mch quieter than those
surrounding other major alrports in the United Kingdom. Aroumd
Stanstad there are no concentrations of population or industry, nor at
that time any major transportation routes. .

It was therefore decided to adopt a lower criterion for the low
annoyance threshold (30 instead of 35 KNI, Figure 3(b))of people
exposed to aircraft noise to allow for two effects - firstly, the

noise and secondly, the 'green fleld' factor. To allow for
the 10dB lower level of hackground nolsa, the ariterion was reduced by
2-3 INI. This moderats precaution sparked off a prolanged and often
heated ewcharge of tecmical informaticn. At the first presentation
to the Inquiry, 35 technical stixlies, 9 official policy references,
and 9 practical cases of impact ausessment were reviewed(10}, Thesa
generally, although not consistently, supported the of
background noise. y 4 field stixlies (11-14) and 4
laboratory studies (15-18) were chosen to evaluate alrcraft noise
which concluded that for a 10dB increase in backgraumnd noise, the
impact in NNI reduced by 3-10.

10 : Proc.).O.A. Vol B Part 6 (19886)
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Despite these results the oppositicn still postulated that the latest
{upublished) study proved the reverse, The consultant maintained
that even if it did, this did not invalidate previous studies, The
unpublished stixdy might not reveal the effect of backyroud noise but
that did not necessarily mean that it had not coowrred. The various
expert witnesses were unable to agree on this matter and the Inspector
was left to reach his own conclusions. I quote part of his
fimings{19),

", ....There is no doubt that the background noise in much of the area
is appreciable lower than arcund Heathrow and part of the Gatwick
area, and it seems to me that backyround noise can be of importance
when it has any masking effect in relation to other noise. When other
noise is well above the background noise the position is different ard
background noise has little relevance vhen considering subjective
respense. Nevertheless I accept that there is something in the
argqument. that scame regard should be had to the IONNI conmtour in the
case of Stansted hbecause of the more quiet irwircrment that

Subsequently the airport development was approved, and in a few years
we may find cut whether or not the impact is greater than expected.
However since then research has contimied, and I anm pleased to note
the findings of C.G. Rice and K. Tzumi (20) in 1984 who, in Heathrow
(21} and their own laboratory study concluded that aircraft noisa
tends to be less annoying in high than in low traffic noise
kackgrounds

However, the matter is not yet settled. Diamond, Walker, Critchley
and Richmond(22), reporting in their study near Glasgow airport some
of the findings from the CEC harmonising studies on the impact of
envirommental noise araud airports, did not consistently find such an
effect. When account is taken of the proportion of pecple surveyed
expressing high amoyance with aircraft noise, most of the Dutch
stidies demonstrate slightly more ammoyance in lower residual noise
2ones than in sites exposed to the same aircraft noise but with high
residual noisa. Half the French results are similar, and the latest
Glasgow results have one group of data in support of the proposition,
ard two with contrary findings.

I have spent some time elsborating on this toplc, because it
1llustrates well two oommen problems in consultancy: flrst which of
our research colleagues to believe, and second whether to comtimue to
search for the noise muisance lodestone, by which I mean a simple
moise criterion which will allow the consultant camplete his noise
predictions and state with same confidence that a development will not
unduly disturb the cormundty.

12 Proc.l.O.A. Vol 8 Part 6 (1986)
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SPECTFYING A CONCERT HALL

Abwtyaaragoagavermtagezwaskédforadetaﬂed_am:stic
specification for a concert hall to be prepared as part of a building
cantract to be let. This, they assumed, would guarantee a good
result.

Sudiastn.—ai@tfomazdappmadawwldbeadvisableifanadeqqate
quantitative thecry of concert hall acoustics had been evolvad. But
to date it has not, amd in this example some of the factors taken into
account and deliberated upon by the acoustic consultant faced with
such a task are recounted. Before establishing the parameters finally
adopted two important questions need to be raised and discussed:
first, the wisdom of insisting on a traditicnal 'shoe box' shape for
the auditerium, (eg the Vierma Musikvensinssaal), as

shapes have lang been held to be inherently better and less likely to
fail. The secord question was whethar to use an electroacoustic
system to produce a variable accustic, which could possibly remedy any
basic design defect.

Although the rectangle has much to recommend it, good conditicns for
msic has been achieved in mumercus other rocm shapes. The plans of
several non-rectanqular auditoria used successfully for music are
illustrated in Figwe 4 . The conwultant also recalled studies
carried out in farr rectangular halls in the United Kingdcm, because
of camplaints of poar acoustics. Therefore, it was not considered
valid to urge the designer of the new cancert hall to copy past
examples, .

The decision about an electronically-derived acoustic was not so
easily reached. A recent study by Andn{23) has indicated that the
optimm acoustics for music varies between and even within pleces of
music. For milti-purpose concert halls to apprroach optimal conditions
it is necessary to "1) adjust the delay and amplitide of early
reflections by electroacoustic equipment and control the absarption
coefficiant of side walls; and 2) control reverberation tima by using
reverberators and by changing acoustic materials of several boundaries

be an extrema view,but many would agree that
nowadays a cencert hall has to deal with pop music, conferences, and
many other activities as well as the vast range of serious msic, and
tha

t the
(23) nas proposed and has been supparted by many, that far his Clarity
Index the value of Ramantic music should be in the range —4.6 - -
1.6dB, whereas for Classical music -1.6 - +1.6dB, only with variable
acoustics could that be achieved. It appears therefore that in

Proc.L.O.A. Vol 8 Part 6 (1986)
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most misic but not with cinema or pop misic. The natural
reverberation could be set at 1 second, suitable for cinema and pop,
and increased to whatever was suitable when the serious misic was
performed. An advantage of the electrvacoustic design would be that
instead of having to create a huge volume of air to produce a high
natural reverberaticn time, smaller and less costly halls could be
produced which used electronics to recreate the desired acoustic
effects.

Howaver, the track record of electroacoustic systems is so far not
well dooumerted although there is some information about the
effectiveness of Assisted Resonance Systems (installed in eleven
halls(25)) and the Multi-Charmel Reverberaticn System(26) in

the reverberaticn time. While this parameter is useful, it neither
encampasses all the attributes necessary for a good concert hall, nor
establishes the need to adopt the radical electrvacoustic approach.

A recent project reported to the Institute (27,28) jmproving the
acoustics of the Central Hall of York University, where an Assisted
Rescnance System had been installed. Due to cost constrictions, it
anly cperated within tha frequency range 70~922Hz but it caused a
change in reverberation time, amd effected the loxiness and clarity of
sounds in the hall Table 2. More surprisingly, it changed not only
the late energy in the hall but also the early sound energy. BEut to
return to the specification project, it was decided that the
electroacoustics option was as yet insufficiently advanced to be
totally reliable.

The specification therefore required:
a) Quietmess

. Background noise shall contain no distinguishable tonal or
impulsive characteristics.

. At any seat, contimuous backgromd noise fram mechanical
services shall not exceed NC20.

. At any seat, with background moise from cther sources, peaks

of noise shall not increase the cantimious hackground nolse
level by more than 1dB in any octave.

b) Feverberation Tima (RT)
(hallocapied)
Reverberation time (RT) in secorxds at frequencies (Hz)
63 125 250 500 1000 2000 (Hz)

2.4 2.4 2.2 2.0 2.0 1.8
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c) Other Acoustic Parameters

Early Decay Time (Edt) (29) Table 3

To be within 10% of (RI) values.
Clarity (Ratio of early (80msec)/Late Eneryy) (30) Table 4

To ba in the rarge.0.0 - 2.0 on average, arnd within a emall range
about the hall.

Total Sound Level (31) Table 5

Te be greater than 2.0, with a small range allowed in the
auditorium,

Despite these relatively clear mmerical criteria, all of which could be
met in an auditorium, the accustics still might not be deemed optimum.
To try to overcame this the following qualitative notes were added:

a. There shall ke no echoes, or flutter echoes

b. There shall be adequata diffusion of sound at all frequencies.

C.- 'There shall be adequata distribution of reflections, particularly
latera). :

d. There shall be no coloration of sourd.

e. There shall be an adequate performing space in which musicians can
hear themselves and each other.

If anyone ever actually built an auditorium to this specification, a
good concert hall sheuld be produced. The main areas of concern are the
lack of an adequatse quantitative description of diffusion, a readily
usable parameter for lateral sourd, and, perhaps of most importance, an
adequate detailed camprehension of the parameters necessary for a good
orchestral platform.

This example illustrates cnce again the lack of an adequate data base
for this kind of consultancy work. There is clearly a need for more
research, with the cbjective and subjective results published in the
form of a consistent set of parameters for real applications.

EFTIOGUE

These four exarples have illustrated different aspects of acoustic
consaltancy work. I believa they indicate that existing knowledge may
readily be applied to help solve prcblems but that it is often
insufficient to cope with the technicalities of such problems, so that
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the consultant has to fall back on his craft. This has often provided
" sufficient in the past. However, now we are moving into an age where
the actions and decisions of the acoustic consultant, as with
practiticners in other professions, are liable to become the subject of
legal retrospective inquiry. It would seem that either less consultancy
advice should be given or a better and better proven database and
predictian technology will be required.

My belief is that more and better consultancy advice is required at the
start and throughaut major projects, and to bring this about I offer the
following suggestions to the relevant bodles involved:

1. To the training institutions. All students of acoustics
should sperd a peried in consultancy as part of their
training; and specialist post-graduata courses should be
arranged for re-training! :

2. To fellow consultants. We should feedback into the profession

- our experience and results (by persuading the Client to not
insist on confidentiality}. I cite as an example on how to
cormunicate the excellent book by the late Dr V Jexdon (32).
The purpose of this feadback would be to inform the profession
of procblems so as to allow researchers to incorperate
appropriate informatien into their studies, and to progress
the subject by contributing ideas hased on
experience. There is a large quantity of useful data and
experienca that needs to be made generally avallable.

3. To cr research colleagues. Real uildings ard real machines
should ke used in any thecretical or laboratory research. I
cite tha work of Professor Richards(3?) on ifmpulsive noise in
the laboratory and in the factary.

4. To the govermment. I would remind them that voters have ears,
and hope that tha Institute's work in the Noise Council will
be heeded.

5. To our Institute. Please keep up your leading role i cur
develcping profession. More technical discussion of topics at
10A meetings would be beneficial, as I know from passed
experience of crganising meetings fer the Institute, when I
often failed to assign sufficient time in the programme for
adequate technical discussion. In my view, this leads to
canfusion rather than enlighterment.

6. Ard finally to myself. I suggest that I contitme to relish

the challenge and variety of the practical application of
acoustics and the inherent contimicus process of learning.
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ACQUSTIC CONSULTANCY = AVATUABILITY OF
SUFFICTENT QUANTATIVE TECHNDLOGY

CONSULTANCY TASK
defined by Machine or Building Type

Availability of Adequately Accurate Technology

Prediction

Fundarental Design

Scientific

Empirical

Principles|] Details

tlectrical Power Transformers
- New Layout of Cathedral Organ/Choir
Airport Moise Impact on Schools

Sound Propegation in Steel Houses
Lead Ball Mill

Noise Reduction in Kegging Plant

Stage Design for Performers

Ground Noise Aircraft Emission

Noise Reduction of High Speed Mincer
Reverberation Time in CCTV Studio
Acoustics of Debating Chamber
Underground railway vibration to above
Effect of Background Noise on Inpact
Vibration Isolation of Studio
Electroacoustics System for Theatre
Noise Reduction of Explosive Cats Gun
Acoustics of museums

Airport Noise Incident on sideline Hospital
Intelligibility in Children’s Theatre
Moise Nuisance of swimming pool purps
Induction motor noise

Heat Exchanger noise

Cinema Acoustics

Control of Damper Noise

Facade Insulation against aircraft noise
High Pressure Compressors

Sound Insulation in Student’s Hostel
Acoustics of Libraries

Press Shop Noise Control

Exclusion of Lorry Rurble fram Houses
Road Vehicle Pass-by Testing

Mounting Terraced Houses

Vibration Attenuation in Ship Structures
Cider Battling Noise

Sound Conditioning in Offices

Moise Impact of lorry Park

L L Y I I N U IR IO S BTN NS T R S Y A B N BRELL R I B S I B B L ]
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CONSULTANCY TAK Prediction Fundamental Design
Scientific| Empirical | Principies| Details

[ TucTear Gas Circulators

Comunity Response to Diesel Testing
Adience Conditions in City Hall
Concrete road surface, noise impact
Noise reduction of V.A.V. units
Acoustics of Control Rooms

Noise emission from steam dumping

Stage Lift Vibration

Moise contral for Fume cupboards
Electroacoustic system for Chapel
Vibration damage in historic buildings
Infra Red Mitk Homogenizer Noise

Sound Emission from Bridge Structures
Noise emission from sewerage plant
Impact Sound from Dance Studio
Inadibility in College Dining Hall
Cooling Tower Noise

Vibration Prepogation through Foundations
Specification of Opera House Acoustics
Traffic Noise Propogation in urban areas
Aerodynamic Noise of rotors

Sound Insulation between Music Rooms
Standby Gas Turbines

Axditoria Acoustics for Audience
Structural response of Tumel Linings
Plant rocm noise

Intelligibility in Conference Auditoria
Moise emission of Aggregate Yard
Electroacoustic Systam for Prayer Hall
Noise emission fram incinerator plant
Flanking sound assessment -

Afrcraft Maintenance Noise Emission
Intelligibility in a Circular Church
Moise Propogation from Motorway Intersection
Sound Insulation of Moveable Floor
Impact Insulatfon of floating floors
Open plan office acoustics

Noise Control of Performance Power Arplifier
Noise nuisance of water pump

Acoustics of pop studio

e L e e B B B R e R R R e R I L T B e O I B N Ut R e
0 mad ad mad e and sad sad sad snd b ) el e e el n end sad tad sad S Sad dnd I bl 3 1 m) ed 3 md T3 - sl emd e ) )
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* N.B. Scientific, according to theory laid down in exact science, relating measurable non
acoustic parameters to acoustic value; Enpirical, based on cbservation of similar
ciramstances, not theory supported.

: (x) adequate data base, (?) same data base, (-) insufficient data base
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Parameter Frequency Band, Hz

125 250 500 1000

Reverberation Time

A.R. off | 1.4 1.2 1.2 1.2

A.R. on 1.8 1.6 1.4 1.4
Early Decay Time

A.R. off 1.6 1.1 1.1 1.1

A.R. on 2.3 1.6 1.3 1.3
Clarity

A.R. off +1.5 +3.9 +3.8 +3.5

A.R. on -1.5 +1.2 +2.5 +2.8
Total Sound Level

A.R. off 2.7 4.0 5.3 5.5

A.R. on is 4.9 5.8 6.2
Background Sound

A.R. off a7 38 31 26

A.R. on 48 38 31 26

{See Reference 28)

Table 2 : EFFECT OF AN ASSISTED RESONANCE SYSTEM
N.B. System has 72 channels, and operates in fregquency

range 70 -922Hz only, installed at University of
York. Values measured by Dr. M. Barron, University
of Cambridge and W. Stevens of AIRD Ltd.
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