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-~ TaBLg 5. :ATTENUATION OF ELBOWE*

BiRow LD Szz, Inb Amrenuamion
Very smatl. oo oo i ™ 2 wide - 3
Small e et n et ol -3tol5- 2
Medium SR 5 - 15 to 36 - 1.5
Large S . i - 86-plus 1

The attenuation iri vaned elbows should be considered the-same as.in elbows having the same dimen-
sions as the radius of curvature of the vanes. If the vanes arelined for the purppse of damping any vibra-
tions in them, one third may be added to the attenuation values listed. .

bThese attenuation values are based on elbows having a center line radius 1.5 to 2 times the diameter
or width of thze duct. The attenuation will be greater if the ratio is less than 1.5 and less when the ratla is
greater than 2. .- = ‘

This attenuation is a function of the total grille area (supply and return)
and the total sound absorption of the room in sabins. (The sound absorp-

~ tion of & room in sabins is-the summation of the products-of each surface-of .

the room measured in square feet multiplied by its corresponding absorption
coefficient. The sabin is.a unit of sound.absorption..equivalent to the
.absorption of one square foot of a totally sound-absorbent surface). The
‘attenuation’is given:in Equation Sas: . .., ... i Lo os

10 on. “Total Room Absorptiorin Sabins

T8 T QotalGrilleArea - ¢ .

Values in Table 7 approximate the attenuation for various rates of air

change, and general types of room surfaces..: T

Lo . .- DUCT SOUND ABSORBERS . -~ : .. . ..

", ‘The-difference. between the required sound attenusation and-thie natutal

- attenuation must be supplied by the proper. sbu_m_i' treatment of the ducts.

Selection of the Absorptive Material =~ RN

> When a sound-wave impinges on the surface ofa- porous material, a

- “vibrating: motion. is'set up within the small pores ofthe material by the

-alternating-sound-waves. As the-ratio of the ecross-sectional:area of:the

| gy [Attenustion between’
“\. grilles and room-

@)

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
result, particularly in the low frequency range, from the.flexural vibrations

«of the duct. *In the selection and-application of -the absorptive matérial,

the following points should :be considered:. . . ..
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. 1::For the a.bsorption'df: the low frequencies below 500 cycles. per. second 'th‘-
material should be at least<l to 2 in. thick. Thin materinﬂrparpt?cularly .whe:
x_npug?,ed on har@ solid surfaces, will absorb the high frequencies and reflect the low.
_.2.'In order to provide as miuch low frequency noise absorption.as possibié by
means’ of flexural vibration, it is-desirable to fasten the absorptive panels discon*
tinuously: This result may be attained to some extent by spot cementing, but better
results are obtained when it is possible:to fasten the absorptive panels to.furrin

strips, leaving an air.space behind. However, the exact resonance characteristics of
the panels, and ‘thus their absorption, are so unpredictable that’flexural vibration °
cannot be relied upon for a’'specific value of attenuation. oo
" Requirements -for a good .'sound absorption material “are: (1) high
absorption at low frequencles!5 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
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. BAverage absorption coefficlent for the room, 7., 1 .
bLive room-average absorption coefficient 0/05. Bare wood or cancrete floor—hard plaster walld and
celling—minimiim of furpiture. N i - K
oMedium room-average absorption coefficient 0.15. Carpeted floor, upholstered furniture, . kard
phstuwaﬂsandceﬂingcrbanroomwithaconsﬁmﬂymtcd?;?’ﬂ 3 -t ed e
dDvad room-average absorption coefficient 0.25. H . Walls cefling acoustically
treated. Upholstered furniture, - aw wpeted ﬂoor T and celina acoust

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

_fray off at the higher design velocities, and (8) freedom from odor when

either dry or wet. e . .
With every application, the use of sound absorptive matenal should be

.considered-in the dual function of insulation'and sound-absorption. :It has
‘been shown' theoretically® that the reduction- (in-decibéls per linear foot)

of sound transmitted through a duct lined with-sound absorbing material
is related in a rather complicated mannéer to the size and:shape of ‘the
duct; to-the frequency of the sound, and to the sound absorbing ‘char-
acteristics of the-lining. ' Experimental evidence likewise indicates that
there is no simple formula-involving the variables which-will apply accu-
rately.to.all cases: -However, it may be stated generally that the attenua:
tion in decibels at-a.given frequency is directly. proportional to.the lengthiof
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