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Table 21.... Typical Community -and Traffic Activities
Rmmgs Correspondmg to the Background: Nouse Curvu
. in Fig..21 - : =

300 to,lm ﬁ fmm mtenmmn'. o

300 19 1000 ft from continuous 1

B 300 ft of intermitteat light hﬁc v
300 ft of continuous light traffic .. I .

to 2000 ft from continuous medium density,

_’1000 zmmmmwnmmheavyuamc -
30) l(ll)fzimmconhnmuamedlumdanmty

"300 to 1000 ft from ennunumu heavy tnﬁc .
Within 300 ft of eonunuou.u medium dcxmty

traflic
Within 300 ft of eontmumm heavy traffic .
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A comparison of the sound ratings:of avdilable equipment
wx'.h (hn aoeeptsble levels will mdmahe how much, if aqy,
tment will be requi underﬂ]eprevmlmg D
ditions of di and directivi ble design infor.
mation is available in Referenees 89 and 70, leennem far
cific units_are often available from the | afy
Acceptable octave band sound pressire levels inside ad;a.
cent buildings can be estimated from Table 4. This intro.
duces the additional variable of the noise, reduction (NR)
valueo“hebuxl wnILTBbleMxhowsﬂthemﬂstlm-

pen. When' the’
RchofTable%shouldbeused.
e

STEP' 6—lSOlAT\0N OF' MACH|NE VIBRATIONS

. of modern and .the
relatively lightweight construction of modern buildings maks
it necessary to.take.the following -precautions to prevent
excessive: vibration. .Failure to observe any one of these.will
almost - certainly cause- objectionabls- noise and . vibration,
ofeenmremoteputsofthebmldmg,andmnyevenm

fatigue failures. .

1. B that machines shallbeba.la.n bot.b staticall
Pﬁ; nthmthehmuofb«ztwmmmd'malpmh m
whrhmnbemaonsblynpecwdforvnnoustypsd
mﬂ;hwﬁ‘.‘mgwsm“?-» .
-]

Qe No Gn;

large equi itis ”thatln.rgeeoohngtowm
be selected from sound p level ratinga tabul ’Ior
vuwnsloumansm(hertbmhumwundpowermhngs.ho-
cedures and work sheeta for this are available from Reéference
@Mdmalbwforﬁhnshxeldmgeﬁectofhgewnﬂs.

Table 22 .... Decbel Différence Between Power I.evel of Outdoor Equlpmen! Nouse and Cotraspond‘mg Sound
Pressure Level at Any Dcs'ance, "

) of various tnachine ¢
Ceatril “pumpemd y run emooth
mth four or more cylinders
mnamoothexhhmuneartwo Whenever dust
orlmhslpmblmx,fmushoul ad wblchmxmmuu;ha

1 of foreign create imbalance. .
“°3: Bpecify that machines ahall- not~have any eritical w
within + S'gepumtgfm‘wmfnphwd. Gperating upeed.d ore
. opera of a major or of.
mmuh:u o Sperating rough y, il
rmmcu n.mj oon'act

Distence, r, in Feat 10 15 - 20 30 40 60 80 120 200.°| 500 * j000° '
(Lw — Ly forQ=2 |, 18 21 24 |-z 30 33 [.36 | .39 @ {..51 |, s7-62..
(Ly —L)forQ=4 | 15 18 21 2 2 30 | B .| 4 | 4. -
(Lw ~ L) forQ =8 12 15| B.| .21 2 b4 30 | 33 37 |45 | 5156

* Tuble docs not soply when 1 & los thac wice the o dimensicaof the oqud Vatues may bo up 10 8 db low for distanoes botween 2 aod $ times
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R Table 23 .... Approximate on/werr Levels® for C'éérm'gt'l’m;my Nmse, in db re- IO".’_Wuit_i’ .

Cooling Tower Fauns B - Octove Bind Carder, cus .
Induced “ 10 bpp 97-102 96-101 94-99 ores | so2 | se | sos7 | el
Dratt 208 | 100105 | 99104 | 97102 |0+ 99 | o0-05 | sse2 | &390 76-85 -
Propeller - "sobpr-| 106109 | 103108 | 101106 | 98-108 | 9+ 90 | 90-96 | . sries 80-90

- - 100bpr | 107-112 | 106111 |, 104109 | 100-106 | 97-102 | 9399 | e097 | =38
89-04 | 87-92 | 8-9 | 83-8 | 888 7984 | - 7681
08 | o1-908 | s | sme| s | mes | soes
96101 | o499 | 97 | o095 | 9005 g0t - m—ss

% tadiation pnuen (d.u-ehvi
ka gpenings {ace

dth-mnd.A-latyhmdnptolbdbm}d
tion. Fiza! sclections sbould always be based oo

s building' is not air cond.moned,'

:

& extrs cost.
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Table 24 .... Appr Noise Reduction Provided by Typical Wall Constructions, in db
Octave Bond Cester, cps
Deseripdion 53 106 212 | . 425 850’ | 1700 | a0 | 6900
&3 125 250 500 1000 2000 |. ¢ooo~: 8000
s i ditions [} [} 0- -0 o - o 0 [}
A—f:;y"n' oy w;nmcﬁon with windows nor- .
B— tosed b 10 10 12 i 16 18 18 18
wall construction, windowa ut R B R
C—An 3‘ veats pormally open @ o 15 15 17 19 21 23 | = 23
eypim.l weall canstrucu'on, with no cracks or - . . s
DA e, windows ows pocmally losod . 20 | 20 | = | 2% | 20 | 22| 2 | ®
td 20 1b, t sl no windows, b 5
E"A""‘m e /'qf i , % | = 31 5 .| s PR
fﬂ ii [t solid wi no windows, -
F""M""m /ea 32 B | oo | sl a0 s1 | 83
q;eedwxllno&betooclmetoanymnulspeed Critical mppomngstmctummwhlawthmﬁheﬂmbm “which, pro-
e, are usually due to the natural frequencydshaﬁa, duoa resonance, or by using machine mounts which hn.va 'y
or fan b!n.dee Critical speeds of multj e ’ugha ﬂmbxh'.y .
lmded shafts can d easily from hines, the analysia for condi-
ence 71. Bear in mind that the critical sha.ft speed may be lowered t.mn h.u to include low-arder multiples of the machine apeed be-
weﬂexibzhtyofthaburmg SUppo! cause there are secondary forces and couples which m.nnot be
4. Design the supporting strucuuesoﬂnt it does not have a.ny completely balanced out. For all electrical equipment, the

,,.,um] frequencies within + 30 percent of the operating
machines to be mounted on this v

in designing supporting structures simple

enough 0 that thme;‘: natural frequencies can be estimated from

analysis must include the frequency of ma@em: distortion whmb
occurs at twice the line frequency (120 m:)
It must also be borne in mind that eentnfugp.l fm-ee due

" to mba!a.ne;&mdues not only vertical, but also borizontal

pomograma such as those in Reference 72. Foundations for heavy vibration st right angles to the shaft. Unbaldnced couples, ar the
eh“u 2 i i hbe ¥ location of : bmounta well below the center of
g:muﬂm urd y. Btep-by-step design-information gravity o eqmpmen vibration in, axial, reiling, ‘rocking
unnikb o4 and twisting me ei'hn.s,thmmalwnysﬁposﬂ)]amomt
5. Makemm‘t.hnthe hinery room is d mas- f i wbxeh!nvetabeuvmded :
dvdywitheﬂ'utﬁvemlsmundsﬂ;:remdducto into . -
jacent rooma. This is necessary in order to reduce transmis-

#ion of airborne sound to other parts of the building.
. 6. Analyze the vibrational forces and motion for each machine
1 in mﬁumt detail to insure that no excessive forees

Calcvlation of Verhcal Natural Frequency

Vibmuonmavemcaldxrectwnlsgenemﬂymostsenous
be 138 of the low rigidity of common ﬁoorstruchuesmt.ha

to be supported,

vertical direction. The vertical forces acting on a machine are
shnwnschemaucaﬂymﬁgﬂ.’l‘heuymbolo{aspnngxsused
the hine and the foundation to show that every

; and no
nmposed ducts, etc. It must be unde!swod
that po" mntter how npr‘
there is certain amount of ﬁcxzhxlxtx in en.het the supporting
or the f, of the taelf. If the

tion of dm flexibility, tha mass of the mu:hme, and its speed
appmctl;: a ceﬂa.m cnhm.l vnlue‘ vlolent vxbmhon vnll remlt

called resoasnce md is bound to cause trouble and often rem
tare failure. It is absolutely necamryandaluy! le to
avoid resonance, either by mnkmg flexibility of the entire

suppomng structure has a certain amount of flexibility.. When
ﬁxemnchmensnpdlymountedonnbeavyeoncrehpadmb—
ing on soil, ,this flexibility may be relatively.amall, bat:not
small enough to be negligible. Data on soil eompmblhty
can be found in Reference 73.

Table 25 . . .. Typical Machinery Bolanding Spedifications.

. Source Applicability e Bclancing Limits ond Parameters
L (smMﬂera) 167 gm:: for -] 700 rpm: 950rpm- .| 1140rpm . | 1750 pm 3450 rpm
aval Machi; 0 — —
i oz-il. oz-in. : opin. oxin. ezan.
L — 0.35 0.23 0.12
B 10016 10015 7100 1001 “71001b
2. Too! Engineers Hand- | Rotors for any t; 500 rpm 1000 rpm: 5000 rpm
Chapter on mehimwi'.hysm el i ki tor weight
0.0005 t0 0.001 in. | 0.0005-0.001 |'0.0005-0.001 | 5 of

iently rigid ‘structure
by W. L&nw,?f ceaty ngde

Displacement of freely| 0.0002 to
rted bearings

0.0005 in.

Sources 1 and 2 Rotors for any type { Dynamic (2-plane) balancing required if RPM > 1000
machine ‘or length/diameter ratio of mml:q> %
3. ﬁ%MA Standard Completely amembled Frame Diameter Series. ‘Maz. Peu.k Peck
MG 14z tric motors elaiti “180, 200, 210 and 220 70.00150 L T
v. 11-15-56 cally su‘pportod for test . 250, 280 and 320 0.0015in. .
) . 360, 400, 440 and 500. - L 0002in . oy

.N?‘-:gnihd'ﬁdé'dls‘l ﬂthmxhuw—dhdﬂm‘mmrw&bwvﬂatwhlmmquTwlw wtunm

EMA weight.
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