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Mammythemunedal, mznsumteofmtiswams
recipientsutattheyarerequixedtogivaalectuzetombersana
topicofflmeixdmioe .Asthisyeer'e mipientisanaaaustlc
camultannywwulmtbeauprisaitolearnthathehasdmento
diswssdiequelityarfleffectivm-ifymlflce,mestateofuue
art: - of acoustic mum;- today. Four totally different: :eee
shfliahavabeentakentoarenplimthjs:aemdyrmicm ,
vibratim isolation, noise impact an the community, and alxiitoria
amt-.13.

Butfixstthemleoftheauousficcansultantneaistobedeflned.
Whatishe,ardvihatishisflmction?fleisthaughttobesameanewho
cenbehizedmpmvideaclimtwithmnfldextialadvice, usually
wiminalmitedtineaxflelwayswiflfinalmitedhzdget. Itisoften
assmedthathiswisdmislmbaxfiedammatinanymsehehas
sufficient tools offlietrademrwolveanypmbl refmedtohim.

assoon

tommarflremedyellflxe'mggmg'itm.memsutlsthat
themsultantisurderprammatomethathisadviceis

mmmmgnetostrictim.1tismtposeimetopmdict
mantel)! trauma-1mm m, the noise ofaccmplecad
tmrsformer: therefore in my view there is no mm scimtific
predicticnnteflwd.momtmst,cmetonanymeammcmpleted
transforms, relationships between radiated noise era power rating
afictherparmterehavebemestablished,dmtoremttmmform
of similar design itlapossjbletomlunate with zeasunableamn'acy
chemLseprfim‘tomamzfacmre,ietomakeanada;uateenpirical
prediction. similarlyuhendaignirg a mmfomeruteprimiples axe
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lam,buttheeffectofeverydetafledaspectofomstructimismt
acumtely quantifiable vim building itartltesting it.

Ifthisistmspe:ialisalaneamnp1e,1etusmidsrsmnfl ‘
insulatimfimmymighbmrabme.ltishmthatimpmvanents ‘
canbeadfievedbybuildfiganextraceilh‘gmsqaantefl'amingbelw ‘
meadstingfloor.mereismscientiflcpraiictimavailable,am 1
inthismsemempiricalpredictimmthnflvmidiamldbewedtn ‘
qtantifyvdflamtmtthaeffectofflxeactmcaumgorof |

\
l

placirgabsoxbmtinthec-avity,uro£maldmthemceilmg
havier.

Itisatthispointthattheacousticcmsultantisoftenecpectedto
give definitive and preferably quantitative replia. And this is where
thediffetencehetheenascierm—baseddisciplinaarflacmftwiflm
sciatific pretesin becanes acute. 'nne layman, dizzily impressed by
flieuseotdecibels, mflfixdoctavebmflsarflsxdllflre, natumlly
mmttheprogrmisufllbemmicalaIflamte,mt
malitatiw. and qualified. ' '

Emitisnotmyinwrdontndwalmthadiffimltiaracingthe
mtantilumillustratemsmaxflflienwggsthmthe
pmfessimcanhalptoovmmem.

My first case study cmeams aerodynamic noise: the consultancy
spanned two wn-yixg weeks, but had a happy and remarkably
unscientific ending.

mm

rmascaenarioisacarpmchmtionplant,musflmreeheatemhangazs ‘
(one large, twosnall) haveme intoanedza'sivapaint-
spnyirg facility.

Mingthecamissimimperiod,productimstaf£hadheendimayedto
natioethatthemisenearoneemhargerinpartimlar,mflerwhich
pwplewmamectedtcmrk,msam1ympleasant-amiselavu
ofabcut97d3m). Whadtobedmzeabuxtit urgently, sires
ifflxempaint—sprayhg facilityuasimpetable, flame-1mm:
ptoductimptooessmndbebzughttcahalt.

Maya-xvisittosimvasamngaimmimflwmtmt's
mmm—mmimmatthemuasmmyflmtamt
mm, which invnlved no power-drivel equipmmt, amid punches
such a high noise level. It was clearly a simple nattar of silencdrg
amisyfanamheremtheheatammeraircimits.

Onsite,flxsscaleotflaspmblanbmevident:flaaarp1antuas
W. The fan was located as anticipated - a large centrifugal

type with mandala-a:sz amfoil Mada, giving 7m3/sec against 21%
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mugeatermartheheat :therewstbesanerapmdim
mmancemmeemhamu'estnwhme.

Happuymeemmnwm'ssofarm onsdidmt

menwenmtheamngerewithhatgas sort
remrkwhidawurld-weazyomsultantetadtoigxmerhxthvial
themfmimnydimmdmfactflatmstpeqflewithml
hearh'gazeabletomheaompetmtamdcanalysis,theemevisit
wasextexfiedmmeesneflaemisewimthehatgasbeixgcizmlated.
mechargeinmiselevalweezemaflable.

Atthispnint, dam-spam natallatianneedetobedmibed.
Wamairispassedttmxghmewentndrythecazsquiddwthisair,
whimiamnofpafltsolvmt, isthmhwimatedamma

FigurelcmtajnsaskemdtheirstallatimaXfldetafleofmeheet
anhargerelanent's. Mammarhasbanksofeuipsoidaltum
wimemrtcenical need]. ammdmtely 25mm high, 3-6m1ndiameter,
spacedmanmmgridacmssrigu-a (1b). Huntsman-ayeflo
pannelzwsofum,theirlmgdirectianhnrizonralanimmnlto
thehletflowofcoldair.metwosmaneremmmusamo.6m

'wide, 1.13:. high, and 2.1611: deep: the larger margaritas slightly
larger-tam, 1.04m,am120£themaeo;posedtolo.l=‘igurele
illustrata the his'tallaticn, whida mists of batteries of heat
Wraivirqflnecoldairfrmaveectim.uteritsfen-
drivencirculatim,thea1riedmwnawytofltedryimovm.

Measurunentsmarmnofuleheatexmmersmmatedan
extraordimrilyhighmiselevelorz4mz,wimeertainotherstmng
diseretecmnphnmta.fltlentheamhangerweheatedup,themmdmm
Wimeasedmzasnzwigmlc).

AMSOadedflmtksteitevieit.mm1m,hispzmnepL1m
in.ru.ins,mu:maitohasefuraquietre-flumc.maeurt,
elementarypmdiccionswemmdeofposeibleminuaepamls
oftheheateammermit,theb:bes,amvortex-sheddirgfmquemy
from the tube array, and finally the imple horizontal ani vertical
Wmvdthinuwairinfliemit.
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Figure 1 AERODYNAHIC NOISE
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mmlyfltmetialaplamflmofthedmintzequancyotthe
peaksardlevelmthtaparam, ammidzamrmdmtedmthe
firequemimasqraidxdrgtheflmtvisihwsthatscmresaname
uasooumiryintheairacmssflzedixecumofflxehm.1he
mmmztmmmthummmsm
wit-latheaquarnmingincoldwflitim.hsmdvls1tms
memmmwmmmammmm.

memmmam, “mutant, anedwith
lengthsofaheatmtal,mtaluzttexs, arflsunflarflvihratjm
m,setof£toinvesttgmmolfltemnmmngars.

meeffectofflwvalccitywasdtedcadbyblamdmoff itsfiuntend:
mamjsecouldbemdwedbyzsdflbyredwimflxeflwbyaot. 1313
omsultamwasmldmblthastedlnthismlt-flmclimtlas
so, inflatitseanaitohavelitflemlevatnetohispzasimneeds.

.mtatleastitstnledutatutepmblanuasmlatedtoflwvelocity
ntharfltanfanmise.Amdmglyitwasdecidadtoh-sertbaffla
acrossfltefxmrtoftheheatamrga'inbathdirectimmseeif
flaiswouldwzseuxemisemm.ltdidmt. Clearlyan
experimental breakdflm was called for.

anallfluinstripsofshetsteeluerewtamwshedintomhm
mama-fill 2.1m of it, betweentha small needle-like pmjectims
mflnheatacchar'qarhbeammlemvatdalanfaaabufles
mmfieflmthaumgnmm, unit:th

bafflewasfoxmdacmssthaalrcimdtofflmoflterflnganmen
the chant was reactivated, ituas hmdiahaly clear that mum
www.mfactmtrequmhaddmsednmzaamzzaflz,
mmemfiwasstillmlativalymisy;theovaranlevalhad
dzugpedfrunsstoahutaadam) (seeFigmeld).

'meclient,md:ezmuaged,uasallfarp.mtixginmrabafflesam
Whissteel-axtdrgwimenflwsiasmm,thecmsmmm

 

durqeumldihadevenbeenmaumttmnyintmedhsotheeamise
WSW '

W1yfl1mba£fleplataminsertaiintomeaflamenam
fazhmothsmmmer. (Faxharfismulttoflbbonsin
mumstripsorsteelz.1m1agamsmmwide.)mmmm
madbymarly 30:13, wimmmdm'timmflm valocityfl-"ig 1d).
mapnoaawasrepaatedmtheouaarheatamarqersammmise
pmblanwassolved. mmgmttmdeughted,“
sprayixgcperadmstaztedmtime.

wimhhflsight,itisclearthattml 1calappmadawasadq:t:ed,ard
untthepmcssofadflevhgthe mltwascnlyaemi-
scientific. Itisalsoclearthatthaaftectmxldmthavebeen

’5

g E
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foreeemmritsamplimdepredictem'melasmtobeleamedis
oonectasmanyfactsaspasibleardlistentomt haveco
say,vmefl:erormd:eyare 'aaerts'. Itisalsorelevantbomte
thereoentvnrkhykfialevine, ‘3, meimilarmeffecte
heatadxangersinacmmuedtestlaboratozy eimatian.

8

mmvmm

Aboutayearago, maneuflargmumademyformrfomimmu)
wascumissianedaxflisnmflmrismm. Itwasmiltmasite
pruvidedbyflxeqwumentmaraheupadwaS-lammsymban
highway. Evenmre prablematically, theHass Tamil: Railway (Mm)
mmfiameaththesibe,wifhtminspassirqevezy3mhmtsthmxgh
hmlsaboutzombe'lowgrmnilevel.

Atanearlystageinuuedesignpms, itwasdeeidedtmtitwas
mt financially viable forfllauholehtulding tobevihratian—
isolated. W, itwasagzeedmatuzeOmhsuleam
RehearsalHall(0m1)(3) Mdbedesigaedtobeumnoamgm
springs, isolatai frumthevibration of‘smmimhdldirqelm.
'mehall's djmsimsweremm long, imbigh, ardlsmwide, seeI-‘ig
2(a). 'melyric'meatrenexttoitwasmtmmspeciallyvibmtiam
isolated, but an possiblemeasums to investigate vimtim-izflwed
misemetobetaken. HezeIamdealingwiththepmbluhid-A
arosewimuaem,whmspecialvibntimisolatimmeasmuere
adopted.

Bemuse ofmeinitial decisimtakento isolate it, little attentim
hadbeengivmtodstemiflxyanyeadstingvibradmixcidentanthe
hallotherflmanmefmquencyofstmcume-bomevibxationausedby
them (Figuzezaa). mthatbasis, ammtingfrequemyoflonzwas
selected giving, theoretimlly at least, ample isolation.

Hmever, asuxehall'smtimmazedompletim, itwas
amflarmlyclearumtmisetrmfllemmsmmble. Asfarasthe
clientwaseamemed, unmxltanthadgutitwnxg. Personal
Imitation and mmmpuilmlymumbrinkof oblivion.

nefixstactianwasclearlymmnimrandmasureuzeofiemixy
noise. memineuezeinauflbledmmeitewaehmhhxtuhmit
wasquietamtherewaealeomservicamise,midmblepeaks
werermordedbmentnimpasaimflenxeafll: warmest-um
andSldBatleHz. mmmmmmtm 'isolafad'
immekinwasmmectaieamsdheretothemfisolatedommainhg
Watchemeatzeblodcardadviseiflaatmmmabeam
hwectimtoidmhifyammewrigidmdm.
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Afavwarefmnflarflzectifled,buttheaudibilityofthatrams
persisted. memultamwasaslwmwnsidarmflxmm
anyshnrtcmimsmtheorigixaldaign. mmlierofme
isolatJJ-gmmtswerehmghtinfardisaxssimsamsubseqmfly
askedthatthembehspectedinsimtoensnathatthespeciflej
loadirgshadbemamieved. 'nwyhadnot.llansofthsmmtswas
loadedtogivethestaticdenectimspecitied,sofliatthazsamnt
frequmcyofmemmthgsysmwasaboutnmirsteadoflwz.
Despite mis,andd§pitethefact that any limited datawas
availableabmtthelevdofvihmtianincidmtmthehiildirg
mdemeaththeomvt,itwasulearmatmemmtsmslightly
Wardshmldbspzwidmgmfflcim isolation.
Wmivemiseamflbmtimmflswemmds,in-
partiqu wiufinmecavitybetwemthe isolated 'floatinq box' and
merigid structure. As anticipated, msmfll bridging dements
across or jammed inmthe cavitym revealed: rigidpipmk for
fliespurinkle: system, electrical mitalflmnfldrg, steelmk,
blodmork, nibbleamevmdoormmemme lobby vibration
isolationwsbriched. Itvasdecidaithatauflameitmmastbe
attendedtoaxflallopa'mgsinthaimershaucmpletedbefoxe
Matestswrsmde.

wimfimedateofhaniwet'imma'mammwasdxedcedbythe
namifacumtooom‘imitsacuxalpa'fcmname. misuasdeemad
satisfactmy. Meanmuletheun-site pmblzminedmlved.
Diswssimthenbeganaboutthelatmimmintpadsmidmhadbeen
putin,intheoryjusttotmch,topravantthaimerbm¢rocldm.
misisstandazdpmctinawhmamildmgisliablatnbaaffectedby
amalfomes;intmscasetheyhadbea1wtinattha
namfactuer'ssxggestimasasafetypzecautim. meansultantwas

Wthatifmepadswmjlsttwdmgmtmfloaded,meyvmld

havemisolatimmtimammldmfacttmmitanyvibratim
‘fmmemtertotheimm'smll. Atthisdsperatepoinhan
elanentoflmccreptin. unloadimaiftmmthepadsthat

mudz‘esultfzmfltetempemnmvariaflmmmhotwamm

flmttimeardthecooluparicdmuweymmtalledmcmpxted:

theremslflalytobeadaflectlmofabaxtm. Onsite,6pads

warameasmedamtheavengaacmaldeflectimwasm. sixthat

caudbereadaedwateslackenadoffamthemiseflmmmemtnins

radmaaibyaboutadsatbouaflardlzsm. Wyanthe

minirgmtnintpadsvaraaladamedardmeduithafinthar

imprwanmtinmiserahctian.

'nmreedayswarsthmspmtinspectirqvirmallyevexyixdnofflw

cavityaftarspecialaocessholahaibeenwtmmit. 'mis

cmfirmedthesatist‘acmry isolatim parrot-mam ofthepads, the

integrity oftheimershau, ammeabsexmof signifimm: bridging

elements. W,ammberofmimritmhadmbepainstakhg1y

rmedardrefittedardelmrts oftheserviees Mitre-1mm.

wringanthisatwmimtomknxtedetailazglmmtcmtimedasw
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_metherthem4midaablyzeamedlevelo£trainmisemnd
actuallydismmusexeofthehallammematwdingtom
appamflytrivialdefectsmldhaveanydmstmbleeflectmm
agiganticroun. Remnantanttookflteviewthatastheadsttm
isolatimmsstfllmdtlasflmnhflmtetnfldhaveheenadflevad,all
bridgirgitems, hawevermh-dsmle, mtbarectifled.

mmmmmmmmmmopmumalm:
mafimttim,mrt:hermmmrswemmade. Taldxganaverageot
lotnhmvements,wfihabac1q:mnflmiselevelaf46d3,flte
masterlleveloftrainmiseuasSOdBinthaGBI-Izoctave.lnthelzs
m,flxsbadgmndwas38dnarduaetrammise42d8.

mmmmemmtmmmmusnghuymmbn
abavatheservicamisewhenlismingaluneinfllemmapiedhall,
Figuneuc).

W,asignificant1mprwmrthadbeenaddevedbymmted
atbentimtodebafl,ardthehallhasehmbea1usaifornmsic
rehmzsa1,tminhg,arddigitalscmxirmdhg. Itcanaasa
miseflatfltezecomimemhteershadmtbewmmofmymlse
frmthetrajxs.

mringflteeunseofthiscunsuunq,icbeeameclearthatmmwas
notasufficientlyamxatepmdicummumdofeithervibratim
pmpagatianinmamflucughamlacmfldingorofthe
effect-Am of handing vim-etim isolators. ma qenenl principles
melearmmmledgeotauydetauedeflectuas
insufficient. mph-1:21 intonation, sud) asthat: vimtim levels
oftmircreasemstohnlddxqresonameswasfm,mmemgnimde
offlzeeffectwasmtpzedicbable. Incmtzastthevibratian
attamtimfmmlowertohigheretureyeotflmhfllddng,o£tmquoted
asl-SdB/storey“)wasmtfm:in£actsmstestsshawedhigxet
levelsatugperlevals.

At: the recent 1m com-mess in mm, 3.6. mum“) and '1‘.J.B.
Smith, R. "alder ani c.n. Mat-2135(5) presented the results at careful
scientific sum that: will help the future design of vibration
isolators.

Inmnypmjechs, itisimposeihlabemuseofeewmicmu-aincsto
adoptapolicyoftaldrgallreasmableazpiricallyhbasajmsasmesm
pmdmethe result plusanadequat'edesign safety 1am.
amuse, forkstame,utatitwasdseidedthstanpartyuallsstnuld
behiilttoammericalzequirmxt. (Inviavotthaevidencaflat
ushqu temmmtimausedhaltotthspartywalls
bem( ,flfismightbembadthky). Asdnaafety
facturwwldcartainlybeettractive:1twuldmanusimapartywan

Pmc.|.0.A. Vol 3 Parts (1986)
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o£m57soaambemtomeatmw5L Asicis,amofl:musa
53-56mtwmmiantometmasamrequim. m, given
themstrahttsoftheum‘entcllmtethemltantmedstobe
“gamma.

Saletlmaago,1twasmasaxytnpetsaadeadlianttomsefln
vollmofhisprqnsedmhallbym,mthebasisofa
predictimofzeverbaradmumtaparmtermidlteuslitueof
memtlcpzqaatisofammn)ardusimapmdictim
mundwithlituemthmimamcy. 'meecurmic
implimtiunsmumsiderableardmedataanmimtheadvinewas
basedwemum'eliable, thermal: luckily“) wasmml.

mmmmmxm

WWmofmrflm'sfldzdairportatstamtedinmism
midi-may. Afadyearsago,mmu1esitingorflleahpcrtwasstill
inqustim,flmcmsu1tafltuasinstructedtoevaluatambeha1fot
thelocalaammityarflthedreumcilstheimpactotmisemntirg
frumthecmstmctimaxfluseofmeairportmflxabasisofanammal
passengeruimxghaxtranfinjfzmlstommfllim,Figur33(a). Mld‘l
detailedpraiictimuasneeded,asuel1aaspecialtatsofaimft
mmeuvres,todmmhetoume lam-twingmblicnqniryflw
likelydsgreeofinpactoffhepmposedmajrpartfi).

misuasasitntimmmflndambasewascmplacamoontndicmry
axfldxeremehadtnstmgglatnmmcainm'spezsamlcamictims
mmtaceofcormmcriticim. mamattarmflerdiswssian-it
issUJIbehgdisazssedbythnsamviadmduz-isthe
importanceofbadugmmlmiseinassessjngflwimpactofnymfis
upanmmvimwtt-mflfiscase,umeffectofmisearisinqma
laxgehxtematianalairportmaruralazeamzdquetermanmose
Wmmjarummmmmm. Arum:
Wflmmmmdmofmummmm,mrat
flatmanymjor Wham mm. .

Itvasmerafmdmidedcoadoptalmcriterimfutmelw
arlmyamethzeshold (soimteadof 35m, Figure 3(b))of peqfle
mtposedtoakmftmisemallwformeffects—fmtly,tha
badmflmiseardsecmflly,flm'grm field' factor. mallow for
melodnlmerlevalofhadcgzundmise,fliecriterimwaszadmedby
2-3NNI. mmmprecaudmspafiadoffamlmgedHfloflm
heataimrgeottedmicalmfmtim. Atthetkstpzma-rtaflm
tamer-Amity, 35mm, 9orficia1policymefezemes,
mammmozmwmmmtm). 'nme
germ-ally,alfln:ghmtmistafly,mmtedthe at
WWI-noise. y4£1e1dsumes(ll-l4 an“
labmtotyswdies (15' madmtoevahataaimftmfise
mmwthatfcm‘amdniminbadmmmise,the
impactinmraimbyJ-IO.
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Despiteflmezwzltstheoppositianstillposmlated fluttha lat-.5:
(mulblished)smdypzwedthereverse. mmtantmadntained
thatevmifitdid,thisdidmthwalidatspravimsshfiies. 'me
miniblisheismdymightmtrevaltheeffectotbadqmmflmisehlt
thatdidmtnecasarflymeandutithadmtmn‘redflmevarims
mummmablemagreecnmismttxmflflwmspecm
waslefttoreadzhismmaxnlusiam. Iquotapartofhis
fimjngs(19) .

".....1hereismdwbtflmtfl15badqrunfimiseinmd10ffliearea
isappreciablelowerthanamnflflaafluwarflpartofflieGatwick
area,arflitseemstomfliatbadgmnflmlsemnbeafimpormnce
mithasanymasldngetfectinrelatimtoothm‘mise. mat-her
miseiswallabovathehadqrunfimisethepoeitimisdiffmrtani
haw noisehas little relevarcemmcansiderhg subjective
respcmse. NeverflnlmIaooeptttmtmueissmemh-ginme
argmantthatsameregazdshmldbehadmmeaomminthe
caseofstansbaibemuseoffliemmquietmvimmntflxat

Suhsequentlyflaealzportdevflopnmtwasamzwed,ardinafalyears
wemayfirdmtwhetherornuttheimpactisgmtermanapmted.
Hmversirmmmmhasmimm ardIampleasedtomte
the£1nflms oz c.c. moeandx. Izumi (26) 1111954 who, mHeathrw
(21’ amtheirovmlabcmmrysuflymludaiuaataimftmise
terflsmbelgsamoymginhighmanmlwtnfflcmise
mamas.

Hmver,manatterisrntyetsetued. Dim-d,Wa1kar,Q'1tdzley
ardRictmxi(22),repartingintheirsmdymarGlasgwaixportsme
ofthefhflixysfmthemharmisingshfliesmtheimpactof
mimmtalmiseaxunflaizports,didmtaonsistentlyfkdamhan
effect. Whanacowntistalwnofflleproportimofpeoplesnveyed
Wmmmmwiflnaimflmise,mscormemmh
studies dmstrata slight-Jymoreamnyame blade: residual noise
mthaninsitaexpuseitofhesmakcnftmisebutwlthhigh
resimalmise. Halfflmmmltaarasimilar,ammelatst
Glasngesultshaveanegxmpofdatainmmtofflupmpositim,
ammwimcamryfmflrgs.

Ihavespmtsamtimelabaratdxgmmistopic,becauseit
illustrates well twoommnpzvbl inmntancy: firstwhidaof
wwzdzcolleagustobeneve, mummme
seardltorthemisenuisamelodastm, bywhidalmnasmple
noise criterion whichwill afloat-he mutant empletehjs noise
predictimsmdstamwimmmmmthatadevelmtwulmt
mydimhmgcummity.

 12 Proc.l.O.A. Vol 8 Part 8 (1985)
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Wyaraguagmmtegmaflmforadmfleimdc
specifimtimforamthalltobepmparedaspartofabufldiry
mntracttobelet. mis,theyassmed,wwldguaranteeagood
result.

Mastmightfomazdappmadmmldbeamisableflanadeqmta
qimntitativafllearyofmthallamusumhadbemevolved. an:
todateithmmt,ardmcmseaamp1esmeotthefamtalminto
amtarfldalibentedupmbytheamticem-sultantfaoedwich
anataskareremmted. Beforestamiahixguxeparanatersflmlly
adaptedtwoinportantqmtimsmedhberalsalanfldisased:
first,thewisdamofimisummacmditimaal'smebox'shapefor
themzdimium,(a3thevimmsflwernimaa1),asrectamular
shapahavelmgbmhddtobeinharmtlybetta'amlmlfloelyto
fail. 'mesecmxiqustlmmsmetharmuseanelectmacwstjc
systentopmdmeavadableacwstimmimaoumwsiblymyany
basicdesigndefeet.

mmagumemharglehasmtomfiit,goodmrflitiomfor
michasbeenachievadinmmmshapa. 'meplansof
several nan-mar mxditcriausedsmessflnly for musicaze
illustrataiinrigize4. mmultantalsorecanedsmim
caniedafiinfwrectangularhallsinthemfitedflrqdombeause
ofcmplaintsofpoarmstia. matefom,1twasmtmidaed
validtomethadsignerofflaemcmmrthantocwypwt
maples.

maecisimaboutanelsztxcnicany-derivedamticwasmtso
easilynaadxed. Amwflybymmnhasimicatedflutfla
cptimmamlsdcs farmsicvariesbemeenaxflevenwithinpiecaof
music. Farmlti-pm-pcsecozwchaustoappmachqwtimlcm-ditims
itisneaessatyto'u) adjmflaedelayamamplimdeofearly

coefficient of sidewalls; andz) animal mdmtianYush-g
mmmdbymamimmsticmcerlalsofseveralmds

an

asthevatmigeofaerimsmsic,and
tune 'optimm'variestareamacdvity.mmstarneaeidnrt

(24) haspnposedatflhasbeenam‘tedhywly, chatfurhisflarity
Indexthevalueofflmanticmsicaimldbeinunmye-LS--
Leda, whereas for Classical mic -1.5-+1.6da, any with variable
acousticaeufldflmtbeadfieved. Itappmzstherefmthatin

#3 E i [3 E

Proc.l.0.A. Vol 8 Pan 3 (1 see) ' 13
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mstmsicbutmtwiflzchmaorpcpmic. mmbural
zevezbmtimcmldbesetatlsmfl,mitab1eforcinanaarflpop,
mumeasedtomtzverwaswitableuhentheserimmicuas
performed. Anadvantagaottheelectzuacousticdsignwuldbethat
insteadofhavingtocreateamgevolumsofairtnmahigh
namralreverbemticntme, malletaxfllascosdyhallscufldbe
Wmmusedalmmmethedaimdmdc
effects.

Humanuietmdcreoordofelectroamticsystmsissofarmt
welldoamrtaialflnzghttmeissmmfomtimabuxtthe
effectiveness of Assist:de (installede
halls(25))amthemut1-mamn1mmtim5ystan(26) inattendim
flamm‘berdtimtjm. Wl‘tileflfispamtsristseful, itneithar
Wallmeattrjhmmaxyforagmdcmmrtmn,mr
establishatheneedtoadaptmeradicalelectmacwsticammam.

Areeentproject reportedtothenstitxte (2735) imprwirgthe
amt-its oftheca-Itrall-hll of York Univu'sity,whereanAssisted
Wmmbeenirsulled.. Demonstomstrmtims,it
anlycperatedwithinthefmquencyrameW-flzflzbutitcauseda
dungeinzevezbemtimflmmarfieffectedtheluflrssaraclarityof
somdsinthehall'l‘ablez. Mmesnptisirgly,itdlargedrptanly
melamenezgyinthehallmtalsotheearlysummgy. Butte
zeuzrnmthespecifimtiun project, ituasdecided thath
electxuaocustics optimum as yet; insufficiently advanced to be
totallyreliable.

“me specificatim therefore required:

. Badgmnflhoiseshallcum'ainmdistixguimletmulor
musive mums.

. Atanysat,ountixmmsbadqmmmisehmmedanical
servicesshallmtaneednczo.

. Atanyseat,withbadgrundmisefxmoflxersancas.peaks
ofmisesmllmtimaseflmamtimausbwmnflmise
levalbymrethanlch-lanyoctave.

b) may: Tim (Rr)
(halloewpied)

Raver-bemdontim (RI‘) inseamdsatfrequmnla (Hz)

53 125 250 500 1000 2000 (Hz)

2.4 2.4 2.2 2.0 2.0 1.8

ProcJ.O.A. Vol 3 Part a (1 sea) ' 15
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c) mmcm

Earl! Inca! Tina (Hit) (29) Table 3

It: be within 10% of (RI‘) valua.

Clarity (Ratio at early (amusecQEte ml (30) Table 4

'lbbainflterarqe.0.0-2.0onavemge, aniwithinaanallrarge
atom: the hall.

‘Ibtal Sound Iave1(31)'rab1e 5

Ibbegmatarthanzm, wimasnallrarqeallwedinme
auditorim.

Dewite thee ralativaly clear mmjnal criteria, all of which could be
netinanauditorim, themstics stillnigrtnatbedeanedopthm.
To try to overcame this the followhig qualitative note were added:

a. 'Ihereshallbenoechoas,orfluttaraflwa

b. There shall be adequate dlfmsion of sums! atall trequmcies.

c.- 'mere shall be adequate distribution of reflections, partiallarly

lateral. ‘

d. There shall be no colomtion of awnd.

e. here‘shallbeanadaauataperfmingspaceinmfidtnmicianscan

hear themselves andash outer.

Ifanyme ever actually built anmnitorimto this specifimtian, a
quodcmwa‘thallshmldbepmduned. mamainareasofemnemamme
lankof an adeqxate quantitative desaiptim of dlfmsim, amadily
usablepamneterforlatmlsum, and, pedaapsofmstiu'portame, an
adequatedetafleioampzetmimofthepammetarsmaryfaragnod
mmaum.

misexample fllmtesmneagamflaelaaofanadematedatabase
farflfisIdJflofcmwltamymx-k. misdearlyaneedformre
research, wimfltaabjectivearfisubjective multspublishaiintha
fem ofamistmt setofparameters formal applications.

mm

nose four exampla have illustrated differs: aspects of acoustic
mummy work. I believe they innate that existing )cmwledge my
raadilybeappliedmhalpsolvepmblmtuaat itisoftm
insufficient to cope with the tedmicalitia of sud: pruhlm, so that

16 Proc.I.O.A. Vol 8 Part 6 (1 986)
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flxsaansultanthastofallbadcmhismft. 'ndshasoftenpruvidai
mficiminthepast. Hwevar,m4weazemvingintcanagemgm
theacttmsarddecisimsofthsamticconStntant,aswith
practitimarsinoflaarpmfasim,amliabletobecamethesubject of
legal retrospective hunky. Itwouldsemthat either 1% cmsult-amy
advicaslmuldbegivmorabattetandbettarmdatabaseam
predictimtednmlogywinbezequirad.

Mybeliefjsthatmreardhettgrcanwltanqvadviceisreqmredatthe
startandthmxghmtmjarpmjects,arfltohringthisahmt10fferthe
fullerng saggestiwsmflterelevam: India involved:

1. 'Ibmetxainirginstiuxtims. Allshnient‘sofacwstics
stufldspadapedodinconslltanqaspartofflnir
tnimxy:anispecialistpost-gmmatemstwuldbe
arrargedforte—u'ahfiml '

2. 'lbfellow consultants. We should feaibadcintofltepmt‘essicn
/ mammandmultsmymdhgmmimtmmt

hsistmcmfidentiality). Iciteasanexampleanhmm
mimteflwamaumboukbythalateDrVJordm (32).
mepxrposeofthisfeedbadimzldbetoinfozmfltepmfasion
ofpmblsoastaalladraearcherstoixwparate
amiateinfomatimintnmeirsumes,amtopmgress
thesxbjectbymtrimdxgideasbasaimpmctical
eatperieme. 'mereisalaxgequantltyofuseflndamard
experimfltatneedstobemdegmallyavailable.

3. 'mourreseardmcolleagues. mmildingsardtealmadfines
stmzldbetsedinanytheoretialorlaboratozym. I
citethawurkof Rufasor Ridurds‘33)minpnsive noise
melaboramyammfllefacwry.

4. 'lbtheguvenmnt. Iwwldranixflthanfltatvotmhavaears,
whnpethatflxalmtimte'suarkinthefloisemmcnwiu
beheaded.

5. 'muurInstimte. Pleasekeepupywleadirgmleim
developing profession. More fed-mica discussion of topics at
lumeewgsmndbemflcial, asIlu-wfrunpassed
acperimofazganisimnaetirgsformemumte, mmI
often failed to assign alfficient the in the'ptugma for
adequatetedmicaldiswssiun. Irlmyview, thisleadsto
cmmsim Ethan- than enlightement.

6. Mfmnytomyself. Ismestthatlcmttmemreush
fliedaallmgaandvariety offlnpractical amlication of
mstitsandflaeinhamtcanthmwspmessofleanfim.
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MIMIC WTMCY : AVAILABILITY OF
SJFFICIENT WATIVE TEGI‘DLGSY

Avaiiability of Mequately Acmrate Technoiogy
WTMIY Tm - _ 7 .

defined by Madiine or Biilding Type

 

Scientific Empirica Principles Details

Electrica Paar rans ormars
New Layout of Cathedral Organ/Choir
Airport Pbise Impact on Schools
Sound Propagation in Steel Raises
Lead Ba“ Min
Noise Reduction in Keging P'lant
Stage Design for Performers
Ground Noise Aircraft Emission
Noise Reduction of High Speed Mincer
Maturation Time in CCTV Studio
Acoustics of Debating Chamber
Wergmund raiiway vibration to above
Effect of Backgmurd Noise on Impact
Vibration Isolation of Stlnio
Electmacoustics Systan for Theatre
lbise Reduction of Expiosive Oats Gun
Acoustics of museums
Airport wise Incidmt on side'line Hospital
Inteiiigibility in Oiiidrm’s Theatre
hbise Nuisance of swimming pool purps
Irduction motor noise
that Exchanger noise
Cinera koustics
Control of Dower Noise
Facade Insuiation against aircraft noise
High Pressure Corpvessors
Sound Insu'lation in Studeit’s Hostel
Acoustics of Libraries
Press Shop Noise Control
Exciusion of Lorry Rome fmn Muses
Road Vehic'le Pass-by Testing
Whig Terraced Houses
Vibration Attenuation in Ship Structures
Cider Bottling ibise
Swrd Corditiming in Offica
Noise Impact of Lorry Park
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MIC . Circu atoI-s ?
Cmmmity Response to Diesel Testing '
Mimoe Conditions in City Hall
{locate road surface, noise inpact
Ibise reduction of V.A.V. units
anstics of Control Roms
Ibise enission fmn stem durping
Stage Lift Vibration
Ibise control for Fure cowards
Electmaooustic system for Chapel
Vibration danage in historic buildings
Infra Ibd Milk ibmgenizer Noise
Sound Emission fmn Bridge Stmctures
Ibise enissicn frun merge plant
Inpact Somd Fran Dance Stuiio
Inaniibility in College Dining Hall
Cooling Tourer Noise
Vibration Propagation my: Foundations
Specification of (hora Ibuse Acoustics
Traffic Ibise Propogatim in urban areas
We Iibise of rotors
Sam-Id Insulation between MIsic Mars
Stormy Gas Turbines
Auiitoria Mystics for Audience
Structural mpmse of Tunnel Linings
Plant mun noise breakout
Intelligibility in (mien-Ice Mitoria
Ibise enissicn of Aggregate Yard
Electroaocustic Systen for Prayer Hall
Noise enission fmn incinerator plant
Flanking sound assessmt
Aimfl mintaianoe Noise Emissim
Intelligibility in a Circular Crde
Ibise Propogatim frun Wtorway Intersection
Scum Insulation of I‘bveable Floor
Impact Insulation of floating floors
Open plan office acoustics
Ibise antral of Perform-Ice Puer- A'Iplifier
ibise nuisance of water pmp
Acoustics of pop stuiio
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* N.B. Scientific, according to theory Iaid dam in exact science, relating neasurable naI
acoustic parareters to acoustic value; Enpirical. based on obsewatim of similar
cimnstances, not theory supportei.

: (x) mm data base, (2) sure data base, (-) insufficiait data base
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Parameter Frequency Ban , "

Rever v eration Time

A.R. off
A.R. on

Eary Decay Time

A.R. off
A.R. on

Background

A.R.
A.R.

 

(See Reference 28)

Tabie 2 : EFFECT OF AN ASSISTED RESONANCE SYSTEH

N.B. System has 72 channeis, and operates in frequency
range 70 >922Hz on'ly, instalied at. University of
York. Values measured by Dr. M. Barron, University
of Cambridge and W. Stevens of AIRO Ltd.

20 _ I Proc.l.0.A. Vol 8 Part 6 (1986)




