F-AZL:Selécﬁdn of the Absorptive Material -
' . When a sound wave impinges on the surface of a
- vibrating motion is set.up within the small pores of the material by the
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‘alternating sound waves. As the ratio of the cross -sectional area of the

pores to their interior surface is small, the resistance to the movement of -
_air in. the pores is large. This viscous resistance within the pores of the.

material converts a portion of the sound energy into heat. The decimal

~fraction representing the absorbed. portion of the incident sound wave is
called the absorption coefficient. Considerable absorption may also
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- mAverage absorption coefficient for the room.

bLive room average absorption coefficient 0.05. Bare wood or concrete floor—hard plaster walls and
‘- ceiling—minimum of furniture. . . .

oMedium room average absorption coefficient  0.15. Qrpe'ed floor, uphblstered furniture, hard
plaster walls and ceiling ot bare room with acoustically treated ceiling. . - .

" aDead room average absorption coefficient 0.25. Heavy carpeted floor. Walls and ceiling acoustically
treated. Ubpholstered furniture. N v

result, particularly in the low frequency range, from the flexiiral vib}'a-‘
. .tions of the .duct. -In the selection and application of the absorptive - °
material, several points should be considered. L T

1. For the absorption of the low frequencies the material should be at least'l to 27in. - A

thick. Thin materials, particularly when mounted on hard solid surfaces, will ;bsorb

" the high frequencies and reflect the low. .

2. Inorder to take advantage of low frequency noise absorption by panel vibration,

it is advisable to fasten the absorptive sheets to stripping so that the panels themselves
may vibrate. However, the exact resonance characteristics of the panelsand thus their

. absorption are so unpredictable that panel resonance cannot be relied upon {or a specific

value of attenuation. .

Requirements for a good sound absorption .material are:: ) 'high"

absorption at low frequencies?, (2) adequate strength to avoid breakage,
(3) fire resistance and compliance with national and local code require-

ments, (4) low moisture absorption, (5) freedom from attack by bacteria

and algae, (6) low surface coefficient of friction, (7) particles should not -

4For coefficients of commercial sound absorbent materials see Bulletin Acoustical Materials Association,

919 No. Michigan Ave., Chicago, Il
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With every application the use of sound absorpti ial should Be
| > ! > -absorptive material sh ¢
considered in the dual function of insulation and 'sgund ab'sorptiofl.miltdhgg -
b;_aen shown theoretically® that the reduction, in decibels per linear foot, -
o solund transmitted througl_l a duct lined with sound absorbing materiéi .
. :15 related in a rather complicated manner to the size and shape of the
duct, to the frequency of the sound, and to the sound absorbing char-.
:ﬁtens_ucs of the hmng. Experimental evidence likewise indicates- that
there is no simple formula involving the variables which will apply
accurately to all cases. However, it may be stated generally that the.
gzt;ré::et;ogs 1sthd1rect_ly propox;:lional, to- the length of ‘lined duct. It
e cross-sectional a increas inc 4
e e Cross-s rea increases, and increases as the
- The noise reduction varies to a considerak ith ‘
: . 2 [ erable extent with the frequenc
of thersounc'l., In calculating noise reduction, consideration sho?xld g 2
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ELEVATION . 1in sound absorbing board

: _ ELEVATION
qu. 1. ABSORPTION PLENUL_.(S Wit AND WiTHOUT SoUND CELLS

given both to the comparative efficien : ining materia
) > : cy of the duct lining material
gxuf?:i':gt f;eq;x}fncxgs; and to the frequency distribution of tlge noise to ;:
Quiets o. ﬂrll fe case of fan noise, it is recommended that calculations be -
pase on ;3 requency 256 cycles, since most of the noise energy.is in
egion of this frequency. In quieting noise due to air turbulence and

Yy currents, in which the hi : : N nc
1024 cycles should b é . Set(lllfa_hxgh frequencies predomlqate, t?le fréquency

Plenum Absorption N i

In systems, where individu i of 1
i ual ducts are directed to a number of roon
xdﬂslcéu;:g‘, t:ltiaatlrlnent is re(}]luired in every duct, a sound absorption plreor?t?xl: 2
n the scharge as shown in Fig. 1, will often prove th o-
nomical arrangement. The a ion i tm may be appron.
mated by Faroment: T e absorption in the plenum may be approxi-

db (Attentation) = 10 logup P‘e“‘i:r ef;b;:;pg?;;zr&bines @
: T

The area of the plenum should be a ren ti s g the fan

. ‘ t least ten times as t

?éiihafgela{)e]:a. The plenum should be lined with 2 in. ofgx;e:sliisctg\?efznd :

wmdw;)q anket or 1 in. sound absorbing board preferably nailed to
strips on the inside of the plenum. With such a lining the plenum -
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