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of O o loft u h f it 7i1UO c th it 	7cluon Of 

tho eathtn '; m cv ctltiplici by a e ►r 3otton fc t of 04.00 

'h* tOtC1 .1n ow of th roisat tho 1 CC t 

12ooc vtlto of 	 vczaw buu culttpl1oc br thoir coircetion  

toonod 
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rt Icuzw of tbo loudcot btrnti. 

Tho uotod Of ctleIatturj laidno by 8{xn'D 

fl3tjon, B moan ri n i (ELM) of UoS.A. v. h= p1 iDt & tis 

it l+ 	a3 of $all OOtOaOth D of 	nI aq pnt 



to c 	iiationi cam` l+:ic; C . 	o th #tv' a' a tic. 

'ih3 crIta ct bo ca to oUcrb10 1c2ditt t 

.uon o j n In Tablo ,3 for vcrioz a icn i 	` bo 

r ctditionod opt (a). 

5 jIsocmD mrn,t, 

eJeccuinly Toth boo to cvcnto o of o piictt inc tbo 4„.0 

oonn 1eo1 to obtntn # - by o ci 1.o 	tEtn on tho cowid lovol 
cotor. i3iE1oz ho ooIo oibtino Dzp!iuoo tho 1 

fi,qu,i 	crti s of tb.o allso opcct 	this ctøtienU3j 
aponoio b r Spa 2. or' 5o i vit o tinn ocr to 1oi 
£cj1 y condo* 

poz on1o hctnr c brod 	uof ' QDocrur (c h ci 
cur flc"i lno) 9 ti oOtiQclto of lot n mt Iovo1 0 + bo obtalmd 
`_see 4= v~►y1 _~r~_ ar~~.i. 	~ ►] 	• A,~~ • '.■: ~ r~►i 	a 

Lounoo lovol in to " a 11 a"m$ lovoll in i' b -► 	2 
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170 10 , in 01) 	fl1 lo  ).. in cab 0 2 
`aTtrs~ y1. 

1oz3iu oritoricu b13e on 	fr'Oonni Ian C gtVon in t lO 
42 for + re+ront cupltccutiou of tlio opzeo. 2ho 3uo Of thQoa 
vc.tzs Oro intcrnvo only for SjotQnt of t cuccoptub1lt of 

thc roo in th op co. Vc tho moo 	°io' )y0tC3 QOiCn  
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I!! a t r 	l # 	m 	' 's o 4. it■ 	i 	1 	k'i1! _ s 

Xnto11igtbiiity .n a p htogie1 factoi na , `choi 
gte8l toehniquo as 	s uro it t a  
cation cc loo of ui 	Mich as e as tocUot a 
in bo xa o. The n,ieo 1oo1 that oc be t x rtc1 rc toc ," ate 

rtth different ap eatLona dopndinj upon to dfoG ceo bol a 
the Spoocor aua the 1teto r, t he 	t etio ch CDtp2.OttcI ci 

room °end tho doh of facility of cznntcetion iotho2, 

The foizoncrr o uht+h to tr3potcnt to s.pooch 
tntoUig1bt1t7 in apps'matoly fro 300 to 8000 epo. Mon the  
Lator on4 of o dyne do v 	of tf opooi round dop b1+ .7 the 
bae? oznd 10 t# the nt3iiitbtity 10 docvoacoco ena the cacnnt 
of this doceaso tepon tpcn the po io i of the dyncic.1an o  
ti±Oh toa noktc b7 tho bcc2m ztooo £&1itionoUfl opoech 
int11ictbiitJ to 1itcd by tb =tatmd~rorb Lion of tto 

tOo.c- - rc :.c3 frctho poccLtnjey2lcibloo. ibo affect o 
npeec1 	1 tgtb .it7 to the oou1t of tk 1d t 	of bcckiJro3tti  
rzoovo end do 	r' 	t. opeech ico. C canon of e 
ovebecnt ceh ion hao been mado for a flw3bo of c oo of 
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c3t3 of Dolt cn t2 	d. 

taco of c 1tcitr,# a ctht be boa Marc. 

opcoi i t U2, ,bitr to tic t .=tt .•con o of 
OQ sic b oor of oar bc$ £ 	lam] cztoi. 

this pod o tho ct4e cry of t doctboi iov i 
vrc,11 of' thomice in o c2 t cctvo b eGOD tot200 env 
Mto2O.opzcnd 3 to 	evo to few T r to 	r 

in beibo1a Is a hcdv c'3iD IM in Wo ic23 o' ' t of thz rC4DO  

c i oho 	ori11o2 tZo o och infix 'oro loyal. 

' Lt 	cb.tt7 j, t irip. 	ncy MTIVo at ' c't' o l( 
curtro „7irj t! Qci 1 z 	tc 2 t to nvtao to olo In or f tz 
b t £c V.) 	of vcac z yo ( '►), 

iicw o 	la q in a 3. coziblr hail nth 0 Co 
t a' Voi o-M=Ont oyatc ;p uo ccc fia Tcblo i t!ic.t t 
2, Cc a ci i c 	cSoild I,a mot & Xf tho nolec 1 t 
cont ato in 0 potioa Or tho ftizoncj rot 	op'ioto  

co 134 	Of Fiev, 4,G inva a if tho ioico loalop +lp 
ho mcrtho cp priao urt in be 	batt7oon300 rnd 4BOD epa# 

t~bcoauco of the 3it2nt oftCCtOp t no o in tho .mot 
= f mey bcinaa rxiy bo dc'. For t!ic ccp tho dczh  

O31!?0 A 	t33 Ura t 	UOlOnigh in otho tIOX'&1 1, U0 

ic to ad at to i 	nctoc if Coro io 1 igh froczouz 
txinj no oo tbzn if to'o in not* 
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Typo oo roo 	 Ile eiotc. 

CticUc 

t,tjoo 15  

1oit1nato thotraa 23 
(53 coalcoE 	cA 	Id ct2z ) 

cic PC 28 

{3 (no rmai 	ction} 25 

Vl ioti (oleoptna Coco) 

c 	vnc oca ft'so 25 

c to ce row Cc' 2 3 

t!ovto  

Coo aac for c 't only 50 
8oc 	tcc$c1 cf1cos (tf 	3) 65  
'Marto€ 



. 	x 	D azc c urixcxou 	YDJ3 ixcnv, coa OPPIcI3 opi 	to► 

Tho 	to of a# ioo of ntzo ratin u o 	$co 
to (47,49) aro plt to(L 	 nt BI. tmd Vt 34n rW, ? td 

+''Ia. r7 for ac tLv offi on is it 43. eozifoiono p,. 

4.8 for utoii ot3 c tad 1G Ou iu x irg 4Xaftun3 rocxo  
tiho o p000 CO 	r ins colt o 1y.. 1z cub cati'o 

did not coo1ato cam.tith thz oaU ccui p Oo 
ic7oi ao did of zol th S!L or LL, ¶h cori'o1atioi of tio sub., 
cotiio utjn n t Comm b3t r t ith 3U. ThO loft h 

oriiuto of Ft3. 4.7 oho 	o at1x oc .o uoo o tho ^r tio► 
n Lroo givon to tho oofico t or orn. On tho aVora tho por otmi 

a Pates , 3t 4,;.1a 	o~ ,00ly lGya If tlioir to tics iit to 
u"for. isoro titre half of th o { tic n i i d i! at if t 
r*= t) :'O r 	̀ ::fit ~athoir thiiit7 to 1o:~  
cn cOr'orOo tc11 bz ^ `cow. C3' all t 4 ~ .~'.' saidthat fi " 

u ^i MO t1oitor inn may o tcizz c.? that .oar O 	rd 
10 'to' tilt' crorcra z fa,air r frc tha c3 0 to ,0 ft. It 

iofczrc, thori, that tho OIL in ocuti7o off i o I3hold not oo(1 
tit O i f oonvrottonc o to b3 eontiaiod +nin a i O 
or 1053 no al tcto or voico ovor 	ttricon upto 8 to 10 ft.. 

In no of teou tha cubloctitt yr tiflO cao1at  
bottor tlt1 	+Gtm ted M (mulch cnfl'oi Sit. CC 	to 
of tho otter be d spocWo, t onus In thoco o `fi= rovaclot 
that tho Ica frocney solo lc].o voro higher  'alatiVO to tho 
10 oio In tto opocob rano thcn thg ucro in c ficon In th1c i tho  
itb 4,cot .va rating eorro1co1 t7oU tit" both to OIL iiid tho I,L. 
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U1 	o aoo1cton tics od v1t both LL czrl C 9  

tho In 	u n 	an' 'rests 	r 	tIL 

.tort v tho di ozo bola LL a SXL beoubtcnttci1L;" 

oit -then 22 un1tov cy 5O units, tho sub3oettvcreti " 'uac 

ibOr thüncnii bo prootc4 by the SIL a1on. In  

Mon th LL nins tho SIL 8iftanco occ d83 unit , thoro 

73O t UC11Y C p1ci'itC OV3l Ut2CZy "h 8U.0 cot th roictnto o` 

bin .a r t1zim '0 rib, 

For tho rcoojut ivon tho ocptcbio LL co pion 

In Pig. 4.7 Is . cut 22 units to tho right Of 3IL * 	'` tho  
dUforoneo bottrocn 'tea t pia was a roco d about 22 uni C, tb 

noise .off in ii 17 to bo tcmI 3.cso cseoptciio than void 1 

}rod1otQd by t Sit alono. 	otu4ioo, thooi'oro, ohoi that 

niothor tho .Si m tho LL atczto is nffioiout to choto'ic.c 

th critorion o ctrzz both arc cC^c1. 

?iio 	In 'lc-' . 6.1 aura Imo thorn of Fig. .7 
rapt thot tho roUip of tIto noiia oro nco in otoiorjrzi Aio 
0010 or lorgo dftin; rte:. In thoco =env  t + trco roico 

a1u yhss8XLof5OtoSSdb, r o es :s p tho 	so to 
that It tho GIL oro to ozeood about 55 db, 	the LL aid. 
but 77 } r ) thoir to& 1ou  d curbr, An SL Of 65 db pith 
thanttiot000nret4jctoeoof3 	Q u+ s or loss 
no u1 t 	of voice. Thø doter to 	oiso into fo tiith 
tolophodn bows the co olation to BXL in both ficurQc.. 
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150, '7 -t 4 pct t ► t czicio fQr tt 
~aof offico cpcio. ciao o thoo Is rz . is o,titonea oIr otthc  
an lh n3tcr or tea OIL net that a 	mad djgoet3sJ, tho l ic 

Lionin Fiti. 	l 4.0 =t b crtd, into oat= b 4 1ov1c, 
for Leh thcvo ia 	oouzing c at . 2hc I 	n 

wzd 4.1O. in Pir. .:7 tho attd LL for ech c`o it 
Unit bighar _tmnV4* Tha fie (noico t ri' ria) m r ohm 

sboie o ch uruc o(rud i tho CXL. hit w :JUan G3 in ttZO COD.  

Faro ton. vas that Mo evoz G3.oi3 of 'rionotoi1o11y, 2blo t ,cu' 
ita ly oii that tho hlhoot ftouonoi ban:L 6oz o not ca a 3crrjo 

T o c 3 of rim, t. cd ?t. 4,010 aro cr lot nDiao.' 

ortor1on c 	a* In rio. ; ,.O cm altQrnato3117 of e r o Lo 

j1rotontod oo LL Ia goa t/ than tb S I! by O tnito. i #A$ 

in iA C 	"r .to ate•. Tho# A coo ao occaLc(1 cn3.y 

in a pooh . ro tom+ jght OCt3O band 1ovo1a oh : 4 

t oizo4thavo1 tnicat byo1CortMc VOc ootQ+ 

in 	cificottan f& that ottiio, 

In is r:; botn t CC ani M triflioo of curvc 

no jualit 7 cl tho cpo bin!, 	o 	tnd the ohorzetor of tho 
Ira foncr noico oba1d bo Gomidoz'od. Both 	p! Of offica  
p'oonno1 profoz a **a etrni that in hap Uko tho IT Vic. 

. . on LXLd tor t aoquc, to 22 unitn, rindo 	o Ini  

Bate that nog1ttb10 iiproveant - `" 	?ate cu2Ort 9a 

c bir (l by ct .0 f'qi'thov dlzwinr LOS+ +WfooneG. A nr c itV 
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tho 3.c,ifrxccnco OZCQC c.' .vcn C XL, tho uoz g2v 
by  tho 17C4 	i'vot 	o 	iou OIL ,o 1o, o 4or. Tc4et 
eo2un1ccit1on t, b Cct1orator7.. 

'rho Wo f&1tt 	o" a In `tg. #" W4 P&g," o .O 
vopoont, thO'ofo!o, tb ice , anI appor iiaft ot tho MTh 
ditfoono that i ConoriU7 r. opt o to Pico tooio1.. In  
itin j 8poci iot1on o : of c ITC o, 	mzfo r to tho m=st 

6 alts) O thO CO3?VCOO21iJtJnorn1 	?U 1c . (to t 	Ofl1  

in bo oft otu boo •cQ to gimaw It 1n po3Q bio of  

moo, to & tcrlt bozoon thc 	rn'2 rca + ,tea. 

Dce1 o th3rci3 .t, ad tho o ittoo cc1bci bu 

øu on o 3orvoti T O = rSir in Oartnutrica •iUtuo, 

it toroo=o :cd thot th) U C c • to apziiticiAa oftieo cp eo  

be cc1ootod °ttth tho cic1 o2 tc o 4.go As uco ctzto2 in 
~vl n tCi pro ctioi1i bo c 	tit for zn r cu'o oi1y In 

itnr o CQ.LUC fad` oar , zcum;'o 

4.?,2 APPLICA?XO1TTO GI1flR W 	an sPA B s* 

lmdh a dotenod stir b not boon to of tho 
c ton o,3oj10 to  nioo in abhor coos, fairly dopono1lo 

CO4 tO! can m I&'crn 4om conOci1 Mono gcitn d ctu~ 

nntoo contr, p bl 	(o! " ; ot2 by Voi ti .aaitt *sy0 s MI OO' O 

102 COU Q , Quo ti^t 0100 vcconio t 1O O1 ai cti a rS 

1cOL 1 cittituioo cSfoct to oitio Loo of poojLo, tr co 

c1oquatz la ss i ctien n o ro o c cin o in+ ior. to 

orcp1 in ci eo ntto3 tcU with a a acr picot ootintl ty to , 
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TiCO to " lo qt oof'icotoIopborn uco 	omittveofftcrn d. 
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o unttb10 foc icrgo contonco 	to 
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U.GO to 	a ot" offta catiorce o f+ 	ivtato or cr*'pr' tto  

-36 	co ` cn000 at a18 ft. toblo, 	of tcc o ?oCoptiou 
nomal VOOCQ 10 tos4 ft0 fiabs 	o i co c,xtiz al o+ 
g i 

 
tWO O~atiorcetas-W. 	forcrnc roc for 

t;' ' ." ► 	34tjjfr4 j for COflfoiOflc3fJ apt t diUU c•izod offiCCO 
t 0 to a ft t&blo, t1opono 	and ; .uu 3, t b'ioioa 
w.o Oatmr to7D nOIc1 vow officoc. 
0Gc,o12ft. 

LO to G 	iif 	to 	for' co 	ron000 aft Largo ox irornj 	l 
MCA? 4to 6 ft totoiaphoo no rtinr r'oait oto, 

ooi on117 	tbt1i dtffteuito 
moo1 oico 3 voice 	 to 6 ft, r 

voieo 6 to 122 	► a 
C} to T 	ottaf cO t 	for' ?onfoQneC3 Go 	t t t 	o2 `1 	(r +n, 
rcb5 . Of £IQ 	t2 2 to 3 pooj1oto1Oc C2CC1fltln 	CC3(Bt313 

pion wo o1iit1 	fficzi1t aa rchir, o)buo 	n 
i Mo1 voico I to 2 ft, r'iood roa 	a. 

dbo 
 

voico3to6 ft.VOW 
vcoSS t'Vorr n 	Ca 	offica onvir'oriont Acct v000 	tdod for 

UiCOtO1OEI1O 1 :1O tfl7 tYPOøQ ol!fie'o v 

dtfftbtc 



a &c i ' ac7 oat w " tit, 1 an ate' Co tto4n cr5tca cat in 

8t,1Odbnioriat000e1bLmda th ttr 	.a.ham. 
vi h a dioeo couud aotxa. 

S913 'aatoct vm4ailit7in rogW=ontD for n .ao 

control o of In hcoa lioro tb Izabita cud txiporaontnof oI O 
ara prcicmt. 	=apt for tho nood. to cos arco over tho tolo 	v 
uhick ro to on1r that thz t L ha lo-. or thca CO '- t tctiviwo 
in a høo viry n rimy hocn tho mica of cbildrono radio3p 

i maid oats do tra 'Tie conto no auah din that noico at oLL of 
80 pha Ou14 P a u aatiecd. in o r howaa uhoio thro c 

e inn Or thoro a rjtor or o ocho.:r on c oa in croritivo  
thut,w LL n nacd to be a los ac 4O. papa to rcn tinticod. 

T'ablo 4.3 prcionte tho tic or VCa eurvoa ujeh ;rro 

baliovod to provide acecptablo nosaa lovolo for a variety cgs` 

interior apaaao.. The . ►, ►iaa 1co1c r(forro4 to cra to be ceacuro8 

frith a pertictztar room in eatici unoceutod but with other 

ctetivttioi inaido and outeii o the baidinj prc adintj nomafly. 

Par coapariaou uith thoNC eurvaao to oound level meter Accclo 

ro inc in dh , eønputcd from the appropriate tic curve wo Ci'Tc n. 

It In not r 	ended thotjoerAlorotinc be uodineiticc 

. re's 	 r► 	~ 	c~~' 	t~ 	c~  S; 	cs . 

ndno 	0 	 Ytricnbpt~.tut 

The architect or conziultant 'tiill ba. to use hic 

cm 3 Adgaaant In aoloctina a eurvo for n particular ap3CIfiCatit 
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ö, 13.2 CONDENSER MID 7 EVAPORATOR NOISE : 

A noisy condenser is usually caused by mechanical 

vibrations fran the compressor or by unabsorbed gas pulsations in 

the discharge tubing. A,  forOod convection condenser has a reduced 

noise level than a free-convection condenser. Isolation of tho 

condenser from the mounting and also use of mufflers in the dis-

charge line help to reduce the noise, 

Evaporators are excellent acoustic radiators, The 

most probable source of the energy exciting the evaporator is the 

refrigerant liquid gas mixture leaving the capillary. the noises 

include intermittent hissing)  squealing or whistling*  and rumbling. 

`En room air conditioners fan noise usually predominates9 but 

capillary noises can be a very irritating part of the total noise. 

Capillary noise can bo minimicod by mass loading of 

the capillary tube and liquid line in the immediate area of the 

capillary exits  and muffling of the liquid gas mixture as it 

leaves the capillary. A length of heavy wall tubing with a smallor 

inside diameter than the evaporator tubing between the capillary 

exit and evaporator entrance is effective in reducing the noiso-

energy. Another method is to use a sir►tered, porous plug at the 

capillary exit. Changing the angle at which the capillary meets 

the evaporator tube or bonding the liquid line before it roaches 

the main portion of the evaporator may also help to reduce the 

noise level. If the capillary entrance is flooded constantly, 

the noise generated will be less intermittent. 
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