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lCOUSTIC DISIGll STWDllS !! SSCLOSUllS 

FOi 10111 COITIOL -

1.0 I•TIODUCTlOl1 

Iola• Coatrol la tll• teebaolou or obtal•l•I aa aeeeptabl• 

aola• •••lronHat. at a reeelwer. eoaaiat.eat vltll eeonomlc and 

operational eo••lderatlona. lt la a •11 lcaove raet tllat tlle 

tl•ld or aola• eoatrol eeatera aroua4 tla• - ea11•41 

IOVICl-PITl-llCllYll eoaeept <r11. 1). Tiie aol•• < p11ya1oa11r 

apea1c1a1. aoun4') 1eaerate4I at tile aour"• tra••r••• (prope1atea) 

alODI a patll before lt reaellea tile reoelYer. Tllla ( aee•ta11r 

ataple) eoaoept l• ••rr coepl•• 41u• to tll• lnterd•P•••••c• or tile 

tllr•• •l•Hnta. Tll• aotae eoatrol tecllalcauea ur It• elaaatf 1•41 

lato tllr .. eate1orlea1 

• Iota• leduetton at tile Souroe 
• Iola• Coatrol aloa1 tb• traa .. taaton Patb 
• Ua• or •roteotl•• Meaaur•• at tll• lecel••r 

Tb• OllOIO• of • HtlUMI or comblnatlOD of •tllocl• •• , •• , ... tll• 

aaount or aol•• re41uotloa recaulre41 aad eeonomle ••• operational 

eoaa141eratloaa. 

z.o llCLOSUlll 

Tb• beat olloloe, lt tll• eooaomlo ••4 operactoaal ooa41ltlon• 

per•lt, la to eoatrol aol•• at tll• aouro• ltaelt. la tile oaae 
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tlla•r• r.duetloa or .. lae at t~e 80UrOe la l•praetleal. Olle or tbe 

moat poverrul alteraatlY• •tbH la to eaeloae tll• aource. vblell 

la oee or tlle •tbHa or mHlrrl•I tbe traa .. laaloe patb. Tbou111 

tbla eacloal•I aH• to tt• eaual•I •••• nulaanee aaaoelateel vltb 

tb• loaa or Ylalttllltr. aeceaa1bllltJ anel .. tatenaaee. a vell 

e1eal1••d eaoloaure •••• ••r1 maell to peraonnel aatetr la t9r•• or 

aola• reduetloa. 

Tiier• are two baale trP•• ot eaoloaurea. total aael partial. 

VII•• tile aature or .. cilia• operatloa prolllblta tlle uae or a total 

eaeloaure. It la ... etl••• poaalbl• to control nolae vltb a 

lltbou1b tb• aol•• reeluetloa tbat caa •• 

otttalaeel vltb partial enoloa~r•• la ll•lteel to 12 to 15 di. tb••• 

are ao••tl••• ••rr uaetul to aeparate and protect tb• • .,101••• 

tr .. tile espoaure to aol•• aource. 

Tb• par•••t•r• vlllob ellaraterlz• tile perroraaaoe or aa 

eaeloaur• ares 

• Trana•l•aloa Loaa <TL>. ~I 
• Iola• leduatloa (II). di 
• lnaertloa Loaa (IL). di 

Tile TL la detlaed aa ten ti••• tile 101arlttua or tile r·atlo ot tbe 

aound lntenaltJ lnoldeat upon a paael <1 1> t~ tbat traaa•ltted bf 

tb• panel <1,>. 

(0 
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I~ eaa alao •• aao .. to be t~•re la .. error 1• tlll• 11•• 

TL • 10 10110 ((1/t)dl (2) 

wllere t 1• t .. • tra• .. l••loa eoerr101eat or th• valla. 

at ••rr lov rrequeaclea. TL la eoatrolled prl•arur •r tll• 

vall abltt••••· I• 1eaera1. t .. • atltter tll• vall tlae better 1• 

tbe TL. aa tlle rrequeaor la tacreaae41. la • partlcular raa1e. tlle 

TL l• coatroll•d bJ •arloua reaoaaat rrequencl•• or tll• wall. In 

tbl• re11oa tlle TL ••P•••• 68 tlle ••8fl•I or tla• va11. 

at rrequencl•• 1111aer tllaa tll• reaoaaat rreta••••l••· tll• TL 

la controlled bJ •••• aad 1• 11••• approsl .. t•lr '' tlle ••Pr•aaloa 

TL • (20 101 r • 20 101 V·•T)dl (3) 

vll•r• t • tr•ta••••r <•3> 

aad v • aurtace denaltr (k11a21o•(tlllokaeaa)) 

2.2 IOISI llDUCTIOI (II) 

The 11 or an eaclo•ure 1• tll• 41ttterence bet•••• tll• aoand 

preaaure 1•••1•. lnalC• and outald• tll• wall• or the eaoloaure. 

Tbua. 

<•> 
It can be allovn tll•t tll• relatloaalllP between II aaCI TL 1• 

11••• ltJ tlle es,reaalon. 

11 • TL • 10 10110 <11• •Sv/I) 411 (5) 

vbere Sv • ••poaed area or encloaur <:2> and 
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laaert loe loaa (IL) la tlle 808t •aeful fr• tllle uaer po lat ot 

•l••· lovewer. lt la aot alvara •••rlpoaalltl• to re•o•• aa 

eaeloaure aad ln -• aaaea tllere ur be aoaalderaltle ti•• 1ap 

eltlller can aot It• ••••ur~ or t~ere ••r It• poaalltl• errora. 

].O DISIG9 &ID F&lllC&TIOI GUIDILlllS -
Tiiie •••l1n or eeeloaurea la ••rr a•plleated and tl•• 

eoaau•l•I In tlll• aenae tbat tlllere are •••r tactora to be 

conaldered it lt la to pro•• aatlatactorr tram botlll aooaatlaal aad 

production polnta or •l••· lut tb• Input para•tera at auola 

required tor tb• dea11a are tlll• dl•enalona or tll• .. ollllne/aouroe 

to be eneloaed. tb• TL or II re,ulred and tll• tre4ue•cr 

claaracterlatlea or tb• •aenlae/aource. Tb• pldellnea tor tb• 

dealsa ar• dlaeuaaed la tb• •~baequeat aectlona. 

3 .1 llCLOSUll DlllllSIOIS &ID VALLS -
Tbere are no apeeltlc tbusb rul•• tor ealoulatl•I the 

dl••••loaa ot an eaeloaure but •oat ot tb•• are deals•~ aucb tbat 

tit• aacbl•elaourae do•• .aot oocupr •ore tbaa oae-tblrd ot th• 

total YOl~ae or tbe eacloaure. I •~Stable YOlU .. ratio la to be 

aelected depeadln1 oa the trequeaor content or tbe aola• tro• tbe 

.. ehlae/ao~rce. Tb• lov treq~encr aola• reduction lnoreaaea vltb 

decreaal•I eaoloaure •olu••· 

Tb• llliterlala uaed to conatruot tb• baalo allell auat not b• 
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1 •P r•Y I OU• to air rlo• aad tll• •11•11 ... t •• air tlaat. Oaae. t•• 

.. terlal aad t ... Yolu .. or th• eacloaure are .. iected aa ••plained 

aboY•• tb• wall tblak .. aa or tb• eacloaure caa be calculated u~tna 

tll• espreaaloa 

II • 20 loa10 C1 • •11t31c,co2
f)) Cl> 

viler• E • roua1•a aCMlulua or tll• aaterlal. (l/M) 2 

t • tlllck•••• or t~• valla. (•) 

• • ••••ltJ or air. C1ca1a3> 

Co • ap .. d or aouad at a .. an t••P•rature 

and t • Yolu••• <•3> 

3.2 &COUSTICIL LIIIIG 

Tb• taaer aurtace or tll• allell la ortea lln•d vltb aound 

abaorbln1 ••terlal to preYeat tb• reYerberaat build up. Tb• 

tblclr•••• ••• d•••ltJ or tb• llnln1 vlll depend upon tll• rrequenc1 

ran1• oYer vblcb tile 1reateat nola• red;actloa 1• required. For 

••••Pl•. r11. 2 abova tb• Yarlattoa or abaorptloa coerr1c1eat or 

6lb/tt2 tlber11aaa •• a ranctlon or rrequenc1. vtth aatertal 

tblckneaa •• a para .. ter. Thua. • proper aelectton or aaterlal 

and tblalrneaa ta to be aad• aa per requlreaent. 

3.3 SllLS 

Ir tile 11 or aore tben 10411 ta required or an encloaure. lt 

auat be aade atr-tt1bt. It auat Ila•• t111tt-rttttn1 Jolnta and all 

araalra and opeata1a tllbtlJ •••l•d tn order to reduce 1ea1ra1• or 
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aol••· Tbe baae. •lla. Cloor aad obaerwattoe •l•dov are to be 

raat•••d aad acal_. properlr. r11. 3 allova tb• etreet or leak•I• 

oa eacloaure proter .. aoe. 

3·' llOUITllG 

, ... ••cloaur• allould b• laolated rro• •• , •lbrattn1 part or 

tlle .. clllne. tr tbe aacblne ta aouated on a llea•r concrete block 

or r1oor, It la uaeru111 aat1aractor7 to raaten tbe eacloa1,1r• to 

tlle floor. Bovewer~ It tbe aaclllne cauaea t~• floor to •U~rate 

ooaatderablJ, eltller tbe ::ue-lne or tbe eacloaure (prere~ablJ tlle 

lCCISS/PIOYISIOI or UTILITY SlllICIS -
ror con•••l•nt acoeaa or operation and aalnteaaace tlle 

eaoloaure 1• to be pro•ld•d vltb aooeaa door• aad reaowable panel• 

vbere• er neoeaaarr. uae or reaotelr operated 1••1•• tor 

obaerwatton a1111t llelp In reducta11awoldln1 tbe trequ•nt openln1 

aad cloa1n1 or tlle ooor. Dependtn1 on tlle requ1re•••~. a 

peraanent panel aar be prowtded tbrou111 vbloll 011, water and 

electrloal llnea can be run. 

J.6 lllTILAT101 

One or the aoat taportant pr•bl••• encountered wt th 

encloaurea ta 11eattn1 due to alr-tllbt en•tronaent tnatde l~. 
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roro.- •~•~llatlOll atabt •• r9q•lred tr tbo •••l•••r• •••••• 

OYorbeatlBI Of tbe .. oblae. It tbe eaoloaure la Yeatllated. tbe 

l•l•t aad dlaobar10 d••ta auat be .. rrled to eoatrol tb• 

addltloaal aolae la dueta. 

•.o PllfOlllA•CI IYIL8lTIO• 2! !! _1._c_L_o_s_u_1_1 

la Glaouaaed la t•• pr••loua aeettoaa. there are ... , raetora 

tbat control tbe pertoraanee or aa eacloaure. To at:adr ao•• or 

••ob raotora. 4ult• a rev eaperl••nta ba•• been conduct .. reooatlJ 

•ltb a J0.5o• vtde. JO.Sc• bllb aad warlalb• lon1tb eaeloaare .. c. 

or ples111aa. Tbr .. dlttareat aola• aouroea b••• b••• .. 1eeted; 

• 
• 
• 

a bl••••' (4alt• aolaJ) 
a apeaker vltb randoa nol•• alaaal laput 
a blower •• ... 11 aa tbat uaed la a balrdrror 

Tb• esperl•••t• are ooaduoted ln aaeobolc oba•ber. In al•oat all 

tb• •••••· botb narrow aad oct••• baad aaa11aea or apeotra Ila•• 

been oarrlwd out. Ill tbe aarrov baad apeotru• plota are ahova la 

appeadls II. Tb• reaul ta la eacb oaae are dlaouaaed la tb• 

aubae4ueat aeotlona. 

•.1 ILllDll IOISI 

Tbe aound apeotra due to a do•••tlo blender tor wartoua caaea 

baYe b••• aeaaured and ooapared vltb tit• aouad apeotru vltllout 

enoloaure. Table •.1 abova tbe octa•• band aound pr•••~r• 1•••1• 

tor eaob eaae. ror ao.e ot tlleae oaaea. tb• aounCI apeotra are 
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plott•CI <r11. •>. It ••• •• .... tlaat air la .. rtloa loaa or 15 .. 

11 aolll•••CI '' ••oloalac tll• aouroe. Tbla •alu• Illa leer•••• to 

2141 vlt~ tl••r1l••• 11•1•1 lealCI• tlae eaoloaure. Vlaee tll• aouroe 

11 •ouateCI oa laolatora anCI tllen eacloaeCI vltll r1•r•1laaa 11•1•1 

laalCI•, tber• va1 ao coaalelera•l• leer•••• la tile laaertloa loaa 

or courae. tll• laolatora were aot Cleal1••CI aeleoteCI tor tll• 

purpoae. lut • well C1ea11e•d •l•ratl• aouetln belpa 1reat1, In 

lnoreaala1 tile aola• reduotloa. 

Tllla aet or esperlacnta r••••l• tllat • 1ooe1 aaouat or nola• 

reeluctlon 11 poaalbl• •r encloal•I tile aouroe or nola• •r a well 

deal1n•CI encloaure. 

•.2 lllDOM 10111 SOUICI 

Tbla ••t or ••P•rlaenta alaa at atudJl•I tbe etteot or wolu .. 

or enoloaure on lnaertlon lo••· Tile aounCI apeotra tor tllr•• 

different •olu•• ratloa (wolu .. ot eecloaurel•oluae or tile aouroe) 

II••• been .. aaureCI aaCI ooapared vltb tile apeotrua vltllout 

enoloaure (Table •.2). It can be •••• troa tile plota ( t11. 5) 

tbat the lnaertlon 101a partlcularlr at low treQueaol•• lapro••• 

vlth th• deer•••• la woluae. Hovewer, lt la to be .. pllaalaed tllat 

tb• ratio auat aot be 1••• tllan J. 

•.J SNILL ILOVll 

r11. 6 ahova the apectra Clue to a •••11 blower vltl•out and 

vltb encloaure. Tbou111 there la reduction ot nol••• It ••• 
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....... tut tlae ,...,.,... ... •t tlle •1 ... r na arr .. ~. n1a ta 

••• to tll• raot tllat t••re la .. ,ro,... air olrewlat1 .. l•al'9 tll• 

... 108'IP•· ...... 'ro'er ... tllatl.. la to •• •ro•l~e41 Vllea &Jae 

air olr••lat1.. la .. •••• er. tll• •••rlleatl•a or tlle •••••• 

eaYlro ... •t la to •• pr••••te41. 

•·• OYSIALL DISC!!!IOI 

It ••• •• .... rr.. tlle reaalta or tll• abo•• ••P•rl .. •t• , ... , 

la -· or tlle eaaes. tlle ••Peote• laHrtl .. loaa PIG. T •• 

Tiil• la ... te tll• 1••• .. • tr• tlle -l•ear• v111011 

r ...... tlle la .... tloa lo~ areatlJ. Por lllSll laaertlOll loaaea tlle 

HOlOMre •• -~· alr ,, ... ,. 
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