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CHAPTER 14

1965 Guide And Data Booi

Table 3 .... Surnmory of Sound . Sovn:es, Sound Paths, and Usual Noise Reduction Methods

Soond Paths

No. Description

Nabw Maethods

Sotmdrdectedbywnlh cal.mgand

. Dlﬁ sound radiation fmm Source to

Room absorption and location of sound wume
hnnma&monmvedhvd,
by room Iayout. -

Only tical way to reduce noise is to select’

structure
tions which turn inlo noize -
Transmission abmq pipe end duct’
walls . .

‘Mount ail

ciently qm . equipment.
= SOLID BORNE SOUND )
Ind Coil - Units and | 1, 2 N m S}HSSXON and Lom lngh hanmnals,
uction its: Noise from  casings te as well
Velocity dng Units ! through walls of ducts and plenumb as nmsy parm 3 low velocity ducts, in oo
are not only noise ia_transmitled through walls and- critical
sources, but also attenua- cn'lmg: into air_ conditioned rooms
" tors for fan noise), . .. Design dupu u.nd_ﬁ'.u'nsp for low turbulence,
Umh.ry Eqmpme.nt (located | 2,3, 4, ' Through supply ahd return ducts to | Select h.n: for mipimum noise generation.
outaids served) | 5,6 in air conditioned rooms’
Runo%l:cated Air Han- (and hence to listener as in Path 1) medo soind attenuahon devices in ‘supply and
it} iprent: o " return ducta. R
SOLID BORNE SOUND
TRANSMISSION ) .
Notse is transmilled through equip- | Locate oquipmmt room away frum critical areay,
ment room walls and
. - . | Providesound nhsorphon in equxpment room and
Budding transmils oibra- sound-i xsolaung wn.l! and floor construction. .

ipment room floor for dynamic loads,
Balmee ans both statieally and dynamically.
machmm on proper vibration xsol&&ors.

Install flexible oonnectols in ducts and pipes.

_ Noise radiated to outside enters re-
eavur’s room t.hmugh windows

Locate sound sources away from critical areas.
Reduce sound radiation with shields and covers.
Select equipment for low enough source level.

Noise radiated to ins.idz follows Pn@ 1

Select sufficiently quiet equipment. K

Through sir outlet of one room into
4 . ductwork and out through next air

Design and install duct attenuators to match
transmission loss of partition (PM-h 10)

'SOLID BORNE SOUND
TRANSMISSION and
- Through room parbham or “over
around ﬁcm

-Parhhonse.hmx!dhseandad 'aeuhngahbmd

. be sealed tightly all arcund. -

: " Also seal uuundsll ducta.ndpzpeopemny

u often

dhpmmhﬂh&nuﬂmhlhﬂhhmmhh&&&ﬂ,ﬁlﬂhlﬂhwnﬂnﬂ

3 For mti;.:’ eomfort spemﬁmhons, Limita-are often ut

criterion (NC) curves®® shown

uired, for example, that a sound not prqect xova s
contour i In any frequency d

ich” ense of npeech oummummhon ia most
> limit- is.. epecified for the
lgmh mterfmeu level, Thia. .is defined as the arithmetic aver-
of the prmmkvdnmthethmochvabandﬂof!hc

e, (600-4800 cps). " -

‘lﬁee\:h privacy must be assured, such
is; etc; minimum sound fevels may.
juency bands. These limits must

smmd mhwxg value of um

TheeonwunoftheNCcumwmdenvedwapmﬁhﬂ
background- sound levéls-observed in' loudness and speech
mterfe:enoestud:esmslargenumberofoﬂim’l‘hmstudxs
indicate that the background is least annoying if it spectrum,

like these eontours, usuch!hazthehmd.nesamphomﬂ,.
nppmnmaw.lyequa.lwtbespwch interference level phs-22.. °

If it is not feasiblé to provide enoigh’ atfenuahon o' mﬁh
the desiréd NC level in the low-f

higher loudness level may eomeuma be wlemted without
compromising ‘on the speech interference level Experience
has shown thiat the loudness level should not exceed the speech.
interference " kel plus 30. The: NCA curves shown ° Wlﬁh
broken linés in Fig. 2 are based on’this limit.

"The kgarithraio sqaival it to loudiess
X -m Tevel i phons, Ope: sone ‘equals forty phons, and the
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Lp = OCTAVE BAND LEVEL - DB RE 0.0002 .MICIOOAN

APPROXII‘M’E YHRESHOL
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Fig. 2 SN None Critefion Curves for Specifying'the Design Level in Terms of the Mdximum Perm
l.eve! for Sudl Frequency Bund" : .

lmtdﬂmwloudnmmd.lnudnesofnsound,emmd_

A—SculcSoundlmLThxsmeamnngmethod hm;t.hendvan—

mmtxofmm,mamnglnnumpermhngbamdon
of the resp of humans to sound®#7.23 The loud-

ness scale isa linear. reprmnmhon of_the relative Ioudness of ¢

‘sounds to humans. Using equal loudness contours, each octave
band level is assigned its loudness value. Total loudness ‘is
ﬂxen calculated using Equ.shon -

8 = total loudnesn. !
Su = loudness of the loudest octave band.
Y-Y-mmofthelwdnmofnllocmveband&

ot levdmcreasmtanphonsforeschdoubhngofbud-
Any | interpretation of loudness data should

recognize that

fit auth ha -

m want ors ve reported va.lues bamd ondxﬁenng loud

o sones 1 the Toud- "0

v .
Ly oo S

tage of ,mneetheAsoundlevellsobt&medfmmm
readmgonamng]emsh-ument.’l‘heA-scaJeofasmdmd'
sound level meter includes an hting network
which d h s the low frequency y portions oft.henozse
spectrum, thus automatically compensating for the lower,san-
gitivity of the human ear to.low freqitency sounds:iThe re-
sponse curve of the A-scale ‘weighting network is snpxlar"
mostoﬂ.hefrequencymnge,muequnlloudnweonh\u
The three syst described dumoz be ‘sub-
ject to i chm.s or{expressi Each & a
sound in & different frame of reference; sounds of: différing
gpectra will therefore involve different eompansons between
Fora pven P shaj Ver, some ap—
prommxte comparisons can be made.” For 'sounds sich ‘ad aif
flow noise, which have a broad spectrum and 2o Btrobg | pure
tones, a rough estimate of either loudness level ‘o1 NC Ievel,
can be made from the A-scale sound level.®

loudness level (phons) = A:scale level. (;




