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FOREWORD

The National Inatitute for Occupational Safety and Henlth (NIOSH),
in 1972 transmitted to the Department of Labor a recommended Federal
standard for occupational noise exposure including the eriterin upon which
the recommendation was based. The recommended standard included admin-
istrative and engineering noise control specifications necessary to reduce
noisa levels,

At that time, only a few professional and trade journals were concerned
specifically with nolse control and a suitable compendium of noise control
product specifications was not available. This compendium of commetcial
noise-reduction materials nids in solving industrial noise control problems
and is designed for purchasers of noise control materials, It can be used to
determine what industrial noise control materinls are available, their char-
acteristics, and sources of supply.

The information contained in this document, when utilized by those
concerned with occupational noise, should sarve to contribute to a quieter
industrial environment,

John I, Finklea, M.D.
Director, National Institute
for Occupational Sefety & Health
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PREFACE

NIOSH developed this compendium of available, commereial noise-
reduction materials as a contribution to engineering solutions lor industiial
noise control problems. The compendium is designed {or use by thaose select-
ing materials to effect noise control, It can be used to determine availahility,
characteristics, ahd sources of materials; especially those usefu! in industrial
noise control. Included are data on both sound absorption and transmission
loss of noise contral materials as well as a general and technical description
of the uses and limitations of these materials,

Similar comprehensive lists of noise control product specifications are
not provided by trade and professionnal journals; however, several existing
publicationg do provide lists of manufacturers who are potential sources of
such specifications, The primary sources used to construct our list of manun-
facturers were “Buyer's Guide,”” Sound and Vibration (July and August,
1972), the Riverbank Acoustical Laboratory client list, Handbook of Noise
Control (Harris, 1957), Noise and Vibration Contro! {Beranek, 1871), “A
Guide to Airborne, Impact and Structure Borne Noise' (HUD, 1867), “The
Construction Specifier,” “Materialas Research and Standards,” Dun and Brad-
street Million Dollar Directory (1971), Standard and Poor's Register (1972},
and Moody's Industrial Manual {1972).

From the list of manufaeturers of noise control products, §23 companies
were sent questionnaires (OMB No. 68-572182), aleng with 31 related lab-
oratories and special organizations. Product data were solicited and usually
received in the form of brochures, specification sheets, and acoustical test
laboratory reports, Data for the compendium were provided by 213 manu-
facturers. Many laboratorics and special organizations, as well as some
companies, responded with generic data that was suitable for use in the
narrative portions of this document, Of the project specifications requested,
only the unit cost information was insufficient for equitable delineation in
the compendium.

Data are presented as received from the manufacturers and have not
been verified by IITRI or NIOSH, Information about s product such as
how it was tested and its temperature, relative humidity, and chemical
limitations is presented in the footnotes at the end of each table. For various
reasons some items are presented with no acoustical data, but these items
are included to maintain a broad coverage of available materials, The range
of noise conttol materinls that could be listed wag essentially unlimited;
however, it was decided that unit silencers, such as exhaust mufflers or
products specifically designed for vibration domping or vibration isolation,
were outside the scope of this compendium,

The data tables of noise control product specifications comprisa the
principal content of the compendium. The narrative sections provide basic
information on the use of noise control materials and nomenclature used in
current standard laboratory test procedures. This book is not intended as
& noise control manual; however, the pertinent equations and noise control
methodology included will benefit those who may not he familiar with noise
control. The compendium will pravide engineors, architects, scoustical con-
sultants, and others with a ready reference of useful noise control materials,
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ABSTRACT

This compendium of available commercial, noise-reduction materials was
developed for use by plant engineers, industrinl hygienists, acoustical con-
sultants, and others engnged in noise control. It can be used to determine
the availability of noise control materials, the characteristics and specificn~
tiong of the materials, and their supply sources, Also included are dats on
both sound absorption and transmission loss of materials and a general and
technical description of the uses and limitations of the materials listed.
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COMPENDIUM OF MATERIALS
FOR NOISE CONTROL

I—ELEMENTS OF SOUND, SOUND MEASUREMENT, AND CONTROL

I-1—INTRODUCTION

The sounds of industry, growing in velume
over the years, have heralded not only techni-
cal and economic progress but also the threat
of an ever increasing incidence of hearing loss
and other noise related disturbances to ex-
posed employees, Noise {3 not a new hazard,
Indeed, noise-induced henring loss was ob-
served centuries ago, Ramazzini in “De Mot-
bis Artificilum Diatriba" in 1700 described
how those hammering copper “have their ears
so injured by that perpetual din . ... . that
workers of this claas hes~me hard of hearing
and, if they grow old at this work, completely
deaf.” Belore the Industrinl Revolution, how-
ever, comparatively few people were exposed
to high level workplace noise, It was the
advent of steam power in connection with the
Industrial Revolution that first brought gen-
eral attention to noise as an occupational haz-
ard. Workers who fabricated steam boilers
ware found to develep hearing loss in such
numbers that such a malady was dubbed “boil.
ermakers disense,” Incrensing mechanization
in all industries and most trades has since
proliferated the noise problem.

Exposures to noise levels found at the work-
place, particularly in mechanized industries,
are likely to be the most intense and sustained
of any experienced in daily living, As such,
they represent the severest form of acoustic
insult to man and therein pose the greatest
harm to human [function. The real or alleged
effects of occupational noise exposures include
the following:

Temporary and permanent losses in heap.
ing sensitivity,
Physical and psychological disorders,

Interference with speech communications

or the reception of other wanted sounda.
Disruption of job performance,

Engineering controls for the abatement of

environmental noise reduce the intensity of

the noise either at the source or in the immedi- -

nte exposure environment, A number of theso
procedures require considerable expertise, and
it is recommended that employers avail them.
selves of the services of a competent acoustical
engineer in development of a nolse abatement
program. However, many noise control tech.
niques may be implemented direcctly by com-
pany personnel at relatively littlo expense,
(NOTE: The foregoing discussion was ex-
erpted from “Criteria for a Recommended
Standard . ., Occupational Exposure to
Noise,! DHEW, NIOSH, 1872.)

This document is presented as o guide and
data book for anyone attempting to con-
tribute to a quieter envitonment.

1-2-—SOME BASIC CONCEPTS

I-2.1—TERMINOLOGY AND
DEFINITIONS

Sound waves are pressure waves traveling
in an elastic medium, such as air, with propa.
gation occurring in the direction of the wave
motion, The speed at which the sound wave
is propagated in air depends on the presaure,
temperature, density, and humidity.

A pure tone of sound originates from simple
harmonie motion, e.g, the reciprocating mo-
tion of a piston in air. The sound wave pro.
duced by this motion is a sinusocidnl pressure
wave whose fluctuation is governed by the dis.
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placement and rate at which the piston moves
back and forth, Frequency is defined as the
number of times this pressure ftuctuation
passes through a complete cycle in T second
{se¢), and the unita are identified by hertz
{Hz), The sound frequencies of some com-
mon items are shown in Figure I-1,

Small changes in atmospheric pressure re-
sulting from this compression and rarefaction
of the air molecutles is called “sound pressure”,
Physiologieally, the sensation of hearing is
produced by this pressure variation. Broad-
band noise may be defined as a combination of
sound- waves with differing frequencies and
amplitudes as distinet from a purs tone of
single frequency and amplitude. Thus, broad-
band noise is a sound wave composed of o
number of components combining to yield a
resultant complex wave. In noise control work,
breadband noise is the most common type of
sound, The techniques available for analyz-
ing the components of broadband noise into
distinet frequency ranges is referred to ns
“spectral analysis",

If one were to freeze an oscillating, travel-
ing, pressure fluctuation in time, wavelength
is the mensured distance hetween the maxi-
mum pressure points or any other analogous
points on two successive parts of the wave.
The Greek letter lambda (L) is the symbol
for wavelength, and it i3 measured in units of
feet (ft, English system), or melers (mks
system).

The velocity with which the annlogous pres-
atre points on successive paris of thowave pass
a given point is the speed of sound, and the
speed of sound is always equal to the product
of the wavelength and the frequency. This
speed is dependent on the equilibrium pres-
sure, p., of the gas through which the sound
wave is traveling and on the equilibrium gas
density, p. The constant of proportionality is
the well known (Greek gamma) y, which is
the ratio of the specific heat at constant pres-
sure to the specific heat at constant velume,
For air under most conditions v is 1.4 so the
speed of sound (c) is given by the expression

e
o= (-1—45—35) m/sec ar ft/sec, (1)

Tt i nssumed that air behaves as an ideal
gas. For a temperature (T) of 22°C (71.6°F),
the speed of sound in air is

¢=20,06 VT (°K) =344 m/sce.  (2)

or

c=49.05 v T ("R)=1,131 [L/sec. (3)

The propagation of a sound wave in air is a
very complex pattern of reflections, absorp-
tions, and transmissions through barriers, To
deseribe the sound field, two extreme cases of
a free field and a diffuse or reverberant field
are generally employed,

In a ffee field the sound from a nondirec-
tional point source radiates equally in all di-
rections in the form of a spherical wave, As
such, the intensity of the wave follows the
usual inverse square law for energy propaga-
tion, and the intensity drops to one-fourth its
value ench time the distance is doubled, Since
the pound pressure is propotrtional to the
square root of the intensity, the sound pres-
sure drops by one-half its value. Howaver,
this decrease for each doubling of distance
only holds for the region defined as the far
field (ie., beyond about two to three wave-
lengths}. Closer to the sound source is the
near field, and a special mathematical treat-
ment is required to describe the sound field in
this region. In symbholic form the spherical
wave in a free field is represented by

.
I=%=—£’FZ—‘“‘— (at distance r)  (4)
where I js the intensity, W is the total acoustic
{sound) power radiated by the source in watls,
P i8 the root-mean-square sound pressure,
and pe is the product of the density and the
speed of sound. This product i3 ealled the
‘“characteristic impedance” of the medium
through which the sound wave is traveling and
is the constant of proportionality that relates
the sound pressure squared to the sound in-

tensity,

1-2.1.1—Units of Sound Measurement

The range ol sensation to which the human
enr can respond, from the Darely discernible
to the threshold of pain, is approximately
seven orders of magnitude (107), The leve! of
sensation is usually measured or reported in
& smaller range of numbers by use of the
logarithm of the ratio of the measured level
to some reference level. Tor this purpose the
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unit of the Bel has heen borrowed from tele-
phone technology. The loudness of a sound
in defined in Bels as

number of Bels=log,, (I/1,} (5)

where I ia the intensity of sound and [, is the
reference intensity. Therefore, if T=1,, the
number of Bels is 0, and if /=10 [, the num-
ler of Bels is 1. The preferred unit for meas-
uring sound has become the minimum difference
in loudness that is usually perceptible, one-
tenth of a Bel, or 1 decibel, abbreviated dB;
thus

number of decibels (dB)= 10x (number of Bels)
=10log,, {I/1,},

(6)

Tt is clear from this expression that for ench
change in the intensity by one order of magni-
tude {factor of 10}, the number of decibels is
changed by 10; or, for cach change in the
intensity of a factor of 2, the number of deci-
bels is changed by 3. Some decibel values for
selected intensity ratios are shown in Table
I-1,

I-2.1.2—Sound Intensity Level

The intensity of a sound wave can also be
expressed in decibels of sound intensity and
is then called the sound intensity level (L));
thug

Li=101og TI-dB rel, (N

" 1f a sound source is omnidirectional, the re-

lationship boiween sound power and sound
intensity, shown in equation {4), yields the
reference gound intensity level if
— WII

L= (8)
where W, is the reference sound power of 10712
watts, and the spherieal surface around the
source has a radius such that the area is equal
to 1 meters:

_ 1073 watt

h=Treter 9

The reference sound intensity is therefore,
I,=10""* watt/m?,

EXAMPLE 1: Determine the sound intensity
at 10 meters of a source radiating uniformly
into free space a sound power of 0.38 watts,

TABLE I-1—-SOUND INTENSITY LEVEL
RATIOS AND NUMBER OF DECIBELS

FOR EACH
SOUND NUMBER
INTENSITY OF DECIBELS
RATIO, 111, (B=10 tog (F/1,)
1,000.0 30.0
100.0 20,0
10,0 10.0
9.0 9.5
8.0 9.0
7.0 8.5
6.0 7.8
5.0 7.0
4.0 6.0
3.0 48
2.0 3.0
1.0 0
9 -0.5
8 -1.0
i -1.5
.6 -2.2
b -3.0
A4 -4.0
A3 ~5.2
2 =70
J -10.0
.01 -20.0
001 -30.0

SOLUTION: Determine the intensity of the
sound passing through a spherical surface 10
meters from the souree.

=W _ 038 _ .
I= 3 5= fri0): ~ 0000302 watt/m*.

Then calculate the intensity level

0.000302
10-1®

=10log 3.02+10log 10~* - 10 log 107
=4,8~404+120=84.8 4B re 107 watt/m2

Li=10 log {-=1o log

I1-2,1.3—Sound Pressure

Since measuring instruments respond to
pressure fluctuations, the decibel of sound
pressure has become very common. As with
sound intensity there is o reference sound pres-



sure, p,, and in this case the interest is in
the square of the pressure, or more specifically,
the menn squared pressure, Applying equa-
tion (4),

! P
L C = parmn
I, P P4
pe {10)

Therefore, the sound pressure level in dB is
defined as the logurithm of the ratin of the
mean squared pressure to the reference pres-
sure squared:

P?rml Do
L,=10 log —p-,_,-—=20 log «p—dB re po.
(11)

Note in this expression that the logarithm of
the pressure ratio is multiplied by 20 inatead
of 10 as for sound intensity level. This is due
to the fact that the pressure ratio is squared,
Thus, there is a 20 dB change in sound pres.
sure level for an order of magnitude change in
the sound pressure, and 40 dB change for an
incrense of 100 times; and instead of —3 dB
for the one-half value point, there isa —6 dB
change in the case of sound pressure level. The
reference pressure in Newtons (N) per meter
is obtained by using equation (4):

p3|r= upC
=406 x 107 (N/m?)®
P =2x 10" (N/m?) (12)

where pe=408 mlhs rayls is the characteris-
tic impedance of the medium for air at T'=
22° C, and n static pressure of 0.751 meter
of Hg,

For a young person with good hesring the
faintest sound that can be heard has a mean
pgquared preseure of approximately 2 x 10~
N/m® This value was thus chosen as the

. reference value, The decibel scale for sound

pressute therefore beging at 2 x 10~ N/m®
which ia zero decibe! level,

I-2.1.4—Sound Power

Sound power is the amount of energy per
unit time that radiates from a source in the
form of an acoustic wave, If the source is en-
closed by some bounded Imaginary surface,

then all energy leaving the source must pass
through this surface. The larger this surface
the less power per unil area will pass through
the surface. This relationship can be written
as

W=IxS8 (13)

where W is the sound power, S is the area of
the surface enclosing the source, and I is the
average intensity per unit area of the surface,
If the source is in a free field, nnd radiates
power equally in all directions, then the sound
power can be written as

W=1I{4xr*) watts  (14)

whete the chosen enclosing surface is a sphete
of radius r for convenience,

It is difficult to mensure sound power di-
rectly. The pressure of the sound wave js
usually measured. Fortunately, there is a
unique relationship between the intensity and
the pressure of a spherical sound wave as
illustrated by equations (8) and (10).

Thus, for sound power the expression be-
comes sound power “level” to indicate a loga-
rithm and is given by

L.=10 lng".%{v,—“ dBre W,
(15)

where W is the sound power in watts, and W,
is the reference sound power of 107 watts,
(Note: Some earlier texts uss 107* watt as
the reference valus so whenever the power
level is reported the reference used must also
be stated.}

The relationship between sound power,
sound intensity, and sound pressure can be
written, using equation (4), as

I= .‘i’.= .‘..':

S e

and letting 8, =1 metet?, 10 times the comman
logarithm of this expression can he written as

10 log {—= 10 log %— 101og 8
(16)
or
Li=L,~10logS. (17

Ii spherical radialion in 4 free field is as-
sumed and S=4xr¢ then for I,



T ——— e L

e R+ i e, P it Mt I S A BB T L R ity

Li=L,—201og r—11dB re 107 watts/m?
{18}

whero r must be in meters, If radiation out-

doors over the ground is assumed, the power

is only radiated into a hemisphere, and the
aren becomes 2zr® with the result that

Li=L,—20]log r—8 dB re 1072 watt/m?

198)

or for r in feet these expressions become
L;=L,—20]og r-0.7dB
re 10712 watt/m® (spherical)

(20}

and
Li=L,~201og r+23dB
re 107" watt/m* (hemispherical).
(21

EXAMPLE 2: Determine the sound intensity
level at 10 meters of the sound from a source
radiating a power level of 116 dB re 107
watt into a free field,

SOLUTION:
Li=L,~20ogr—11=116-11-20log 10
=85 dB re 107 watt/m?,

The relation between sound power level and
sound pressure level is actually more useful
in practice, Again recalling equation (4)

_W_ = PPran
S re
or
w 1 Pﬂrmu 1 Pzn e Pzrmu P“n
S XW;= pe * w"xp._,u"" P X pc w.

(22)
Taking 10 times the logarithm gives

10 log%-— 10 log §=10 1ag’%\ﬂ+ 10log fw

(243)

or

Ly=L,+10logS+10log Z
dB re 10™* watt
(24)

where
Z=Llpe W,
(25)

As helare, the value of pe is approximately

400 rayls which gives for 2
_ (2x10™) _
L=wony o
(28)

thus giving 10 log £ =0. While pe varies around
400 depending on the atmospheric conditions,
the value of 10 log Z is generally less than one-
quarter of a decibel and can be neglected in
most cases. Consequently

L,=L,-10log 8
dB re 2 x 107 N/m? 27

where square meters are to be used for S, This
expression for L, is identical to the expression
for L; shown in equation (17}, Thus, in a free
field

L=L, (28)

From the ahove, it can be seen that for two
identical sound sources, the sound power
would be twice the sound power of one of the
sources which is a 3 dB incrense in sound
power level, Also for this case the sound
pressure level would be 3 dB mare for the two
sources than for the single source. In this
case the sound power is what is doubled and
not the sound pressure. A doubling of the
saund pressure results in a 6 dB increase, The
difference here is that when the power in-
creas.a by a factor of 2 the sound pressure only
increases by a factor of 2 since W is pro-
portional ta p?, (Note that in the special case
of two coherent sound sources, the sound pres-
sura would be doubled,)

EXAMPLE 3: (a) Determine the sound pres-
sure level at 10 meters for the sound source
in Example 2 which is radioting 116 dB re
1077 watt into a free field. (b) Also detor-
mine the sound pressure level for this source
over a flat apen plane,

SOLUTION: In part (a) the surface chosen
is & sphere with a radius of 10 meters; thus,

Ly=L,.—10log 8§=116-10 log 4»(10%)
=116-10log 47— 10 log 107
=116—-11-20
=85 dBre 2 x 10 N/m*

which is the result obtained for L; in Example
2. For part (b) the surface is a hemisphere
and §0
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L,=116-10 log 2x(10%)
=116-10 log 2-—10 log 107
=116—-8—20
=88 dB re 2 x 107* N/m?

Por hemispherical radintion the result is
just 3 dB greater than for spherical or free
field rdiation. This is borne out by the fact
that radiation over a flat plane is like the
radiation of a light bulb in front of a mirror,
All light radiated into the hemisphere which
contains the mirror is reflected into the hemis-
phere with which we are concerned. Or one
may consider optically that there is a true
source and an imaginary mittor image that is
also radiating which in effect gives us two
identical sources and a 3 dB incrense in sound
pressure level,

To relato some of these values to how the
human ear responds to sound is a complex
process, Generally a change in sound pressure
level of 1 dB can be just barely distinguished
under proper conditions, A change of 3 dB in
sound pressure level is readily discernible and
a chango of 10 dB would be interpreted as a
doubling or halving of the sound. Some com-
mon sounds, their sound pressure levels at a
few feet, and sound power levels are listed in
Table I-2,

1-2,1.6—COMBINING DECIBELS

In order to show how to combine decibel
levels of sound sources when given the power,
pressure, etc., the following examples are pre-
sented,

EXAMPLE 4: 'Two sources are radiating
noise into a free fleld. One source has a sound
power leve] of 123 dB and the other source
hus a sound power level of 117 dB re 10700
watt. What is the combined sound power level
of the two sources?
SOLUTION:
w
L,=10log i
or
W=W, antilog L,/10

Source1: W, =10 nnti]og-l-l%:;-

=10—"* x 1.996 x 10**=1,996 watt

Source 2: W,=107* nntilog-lT]g-
=107*x 5,012 x 10+ =0.5012 watt
Total=2.4972 watt

L, totnl=10 log [2.4972 x 10*°]
=3.97434120
=124 dB re 10~ watt

The same process can be used for sound in-
tensity level or sound pressure level,

EXAMPLE 5: Suppose the sound pressure
lavel of each of the three individual noise
sources is measured at a point such that with
only the first source running, the sound pres-
sure level is 88 dB re 2 x 10~% N/m?®, with only
the sccond source running it is 84 dB re 2
x 10~ N/m? and with only the third source
it iz 89 dB re 2 x 10~ N/m? What will be the
soutid pressure level at this point with all three
sources running?

SOLUTION:
3= p%, [ antilog £2 + antilog 222+ antilog=!
Pun=p .,[ antilog 10 +antilog 10 +antilog 10
=p3,[antilog 8,6 +antilog 8.4 +antilog 8.9]
=p*, [3.982+2.512+7.944] x 10%
=p3, x 14.438 x 10%

Lp, =10 lo,g-’?[—;i'lE = 10 log [1.4438 x 10°]
=1.58-+90
= 981.6 dB.

EXAMPLE 6: Add 85 dB and 88 dB (see
Figure 1-2).

SOLUTION: L.—L;=88-85=3 dB. Enter
row a to 3 and read row b to get 4.8 to he

added to smaller level;
L'I.‘nl =85-+4.8=84.8 dB.

Or, enter row a to 3 and read value of row ¢
to get 1.8 dB to he added to larger lavel;
Ly.=B8+1.8=80.8 dB.

To subtract levels enter row & or ¢, whichever
corresponds to the difference between the
levels, then read value in row @ which must
be added (subtracted) to (from) the smaller
(larger) value to obtain the unksown value.

EXAMPLE 7: Subtract 83 dB from 87 dB
(see Figure 1-2),
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TABLE I-2—LEVELS OF SOME COMMON SOUNDS

SOUND FOWER SOUND PRESSURE
LEVEL, SOUND LEVEL
SOUND POWER, iB PRESSURE, dB
WATTS re 1001 WATT N/m2 re2x 1075 N/m* SOUND SOURCE
3,000,000,0 200 1 atmosphere 194 Saturn rocket,
186 20000.0 180
176 170
30,000.0 166 2000.0 160 Ram jet.
155 150 Turbo jot,
3000 146 200.0 140 Propeller aircraft.
135 Threshold of pain,
135 130 Pipe organ.
3.0 125 20.0 120 Riveter, chipper, =
116 110 Punch press,
03 105 2.0 100 Passing truclk,
95 90 Factory,
,0003 835 2 80 Noigy office.
78 70
000003 65 202 60 Conversational speech,
56 50 Private office.
00000003 45 002 40 Average residence.
35 30 Recording studio.
0000000003 25 .0002 20 Rustle of leaves.
15 10 Threshold of good
: hearing.
00000000003 5 .00002 0 Threshold of excellent

youthful hearing,

LT"LS

b 3 4 S 6 7 8 9 101t 12 131415 16 17 18 19 20
P | ] Ll Y S U Y NN IO ES | |
et rrrrrrrrrT

0{0 I 2 34 56 78 L-Lg 121314151617 18 19 20
O I O A
LI S I A ey | I | ] :

¢3.0 20 1.0 05 03 0.2 C.l -~ 005

Le=L_

FIGURE I-2=Chart for Adding or Subtracting Decibels. Upper row b shows the difference
between the total and smaller values, Bottom row e shows the difference
between the total and larger values, and center rew o shows the differenco bee
tween the large and smaoll values. (Chart good for nny decibels ~ pressure,
power, or intensity,) Use of this chart Is shown in EXAMPLES 6.8,

8
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SOLUTION: L,—Ly=87—~83=4 dB, Enter
row b to 4 and read value in row a of 1.7
which must be subtracted from the Iarger
value of 87 dB to obtain the unknown valunr
of 85.3,

EXAMPLE 8: Add the three sound pressure
levels of Example 5 using the chart in Figure
1-2,

SOLUTION:
80dBY 4515 B
84 dB

89 dB —- — e —

which is the same result we obtained with the
more lengthy procedure shown in Example 5,

]91.6 dBre2x 10 N/m?

I-2.1.6—8cund Pressure Weighting
and Filtering

Thus far only the magnitude of sound has
been discussed, Sound is generally not com-
posed of a single frequency oscillating wave —
sound can be made up of any and all frequen.
cies, all existing simultaneously, A young,
healthy ear is sensitive to the sound frequency
range from about 20 to 20,000 Hz, This range
narrows with age of the listener plus any pos-
sible hearing loss that may have oceurred,
such that for a normal adult the upper fre.
quency limit may be approximately 14,000
Hz. Also the ear response varies with different
frequencies; the least sensitivity in the lower
frequency range and the greatest sensitivity
in the range 2,000 to 4,000 Hz. This difference
In sensitivity with frequency tends to hecome
less as the intensity of the sound increnses.
Consequently, to build an instrument that re-
sponds to sound in o manner similar to the
human ear, acousticians have developed four
frequency weighting networks for measuring
sound. These correspond to the A-, B-, C-,
and D-weighting curves, and are clectronic
filters which attenuate the signal versus fre-
quency as shown in Figure I--3. The specific
attenuation versus frequency is shown- in
Table I-3.

Other filters used to analyze sound pass n
narrower range of frequencies than the A.,
B-, C-, or D.curves. These filters are of two
types — the first, a constant bandwidth filter,

TABLE I-3—A-, B-, AND C-WEIGHTING
NETWORKS FOR SOUND LEVEL
METERS AS SPECIFIED BY
ANSI 51,4-~1971

A- [¢53 C
WEIGITING ~ WEIGHTING WEIGHTING
FRIL. HELATIVE NELATIVIS RELATIVE
QUENCY, RESPONSE, RESPONSE, RNESI’ONSE,
Hr dn dB i)

10 = 70,4 —-38.2 —14.3

12,5 -63.4 -33.2 —112
16 —56.7 ~28.5 ~ 845
20 —~50.5 —24.2 - 6.2

25 ~44.7 =204 - 44

315 -30.4*  -17.1 - 30
40 ~34.6 —14.2 - 20
50 ~30.2 ~11.6 - 1.3
63 -269* - 93 - 08
80 -29.5 - 74 ~ 0.5
100 -19.1 - 56 - 03
125 ~161* - 4.2 - 02
160 -13.4 - 30 - 01
200 -109 - 20 0
250 - 86 - 13 0
15 - 86 - 0.8 0
400 - 48 - 05 0
500 - 32* - 08 0
630 - 19 - 01 0
g0  ~ 08 0 0
1,000 o * 0 0
1,260 + 0.6 0 o
1,600 + 1,0 0 - 0.1
2,000 +12% = 01 - 0.2
2,500 + 13 - 02 ~ 03
3,150 + 1.2 - 0.4 - 0.5
4,000 + 10" - 07 - 08
5,000 + 0.5 - 1.2 - 13
6,300 - 0.1 - 1.9 - 20
8,000 —-11* - 29 - 3.0
10,000 — 25 — 43 - 44
12,500 - 4.3 - 8.1 - 62
16,000 ~ 6.6 ~ 8.4 ~ 85
20,000 - 0.3 —11.1 —-11.2

"Vulues used for tenvetting oclava-band readings into
A-welghtel saund levels,



This type of filter generally has a narrow band-
width of a few hertz which does not change
as the aperating frequency changes. The see-
ond type of filter is more commonly used in
acoustics and is a constant percentage filter,
The width of the band being utilized is a fixed
percent of the frequency at which the instru-
ment is operating,

-20

~30

-40

RELATIVE SOUND FRESSURE LEVEL [af)

l i 1 i L

] 000 | 9000 20,000
20 100 300 2000 10,000
FREQUENCY (HE)

1
200

FIGURE I.J=Standard A-, B-, and C-
Weighting Curves for Sound
Level Meters; Also Proposed
D-Weighting Curve for Moni-
toring Jet Aircraft Noise.

For example, a 6 percent bandwidth filter
would have a bandwidth of 60 Hz when it is
set to operate at 1,000 Hz, and a bandwidth
of 120 Hz when operating at 2,000 Hz,

The constant percentage filters most often
used in acoustics are octave band fiters or
some submultiple of an octave such ns one-
half octave, one-third octave, or one-tenth
octave, The logarithmic difference between
each upper frequency limit, f,, and the corre-
sponding lower frequency limit, {,, for constant
percentage filters is also n constant, Fer oc-
tave band filters, this Qifference by definition
is

log f.—log f, =log -;—':-'=Ing 2;
(20}

and
f:=2f,. (30)

10

If each filter has a frequency range equal to
a submultiple, %, of an octave, then the con-

stant difference is

log f,—log f, =1°ﬁ 2 log 2v%
(31)
and
f=24 (32)

Note: In the special case of one-third octave
bands (k=3), since 2!/°=1,25992 and 10/
=1.25893, f,=10'/1 §, is used in practice for
computational convenience,

The center frequency, f,, of a constant per-
centage filter is the logarithmic or geometric
mean of f, and [,

fn=ﬂntilog.!25_f.'..'-;h’_g&= (fl fa),,-_.’
(33)
fo= (2075 f [ )02 = Quesf = gk f,
(34)

and
f,=a-vsg, (35)
=2, (36)

The constant percentage, Py, for n set of filters
is thus

P;-=100L!f_f—')= 100 (2v/3k — 2ijzk),
h=2,8,... (37)

The most common constant percentages used
are 70,7 percent of the center frequency for
octave band filters and 23.2 percent for one-
third octave bands,

For a broadband sound the octave band
sound pressure level will be just the sum
of the three one-third octaves that make up
the octave band, Similarly, if measurements
are made in one-tenth octaves then 10 of
these will add up to the sound pressure level
in the octave band. This addition must he
made of the mean sound pressures squared
and then converled to decibels or the decibels
can be added using Figure I-2. For example,
if the three one-third octave levels are 66,
68, and 70 dB we get 72,9 dB for the octave
band. The preferred series of octave band and
one-third octave band center frequencies, as
specified by ANSI 51,6, along with upper and
lower frequency limits are shown in Table I-4.
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I-2 2—INSTRUMENTS FOR NOISE sensors come in a variety of sizes and types

MEASUREMENTS but they all have one thing in common, The
hasic scnsor is a dinphragm which iz foreed
1-2.21—MICROPHONES to vibrate ns the sound wave impinges upon

it, This vibratory motion is then converfed
The basic sensing instrument for measuring  into an electrical signal in any one of a num-
sound pressure in air is the microphone, These  ber of ways.

TABLE 14— CENTER AND CUTOFI FREQUENCIES FOR
PREFERRED SERIES CF CONTIGUOUS OCTAVE AND ONE-THIRD
OCTAVE BANDS AS SPECIFIED BY ANSI S1.6

FREQUENCY, Hz

OCTAVE ONE-THIRD QCTAVE
LOWER UPPER LOWER UPPER
BAND CENTER BAND BAND CENTER BAND
LIMIT LIMIT LIMIT LIMIT
11.2 12,6 14,1
11 16 22 11 16 17.8
17.8 20 224
22.4 25 28.2
22 31.5 44 28.2 31.5 36.5
35,5 40 44,7
4.7 50 56.2
44 63 88 56.2 63 70.8
70.8 80 89.1
89,1 100 112
88 125 177 112 125 141
141 160 178
178 200 224
177 250 354 224 250 282
: 282 315 354
354 400 447
354 500 707 447 500 562
562 630 70T
707 800 ‘ 891
707 1,000 1,414 8M 1,000 1,122
1,122 1,250 1,414
1,414 1,600 1,778
1,414 2,000 2,828 1,778 2,000 2,239
2,239 2,500 2,828
2,828 3,150 3,548
2,828 4,000 5,656 3,648 4,000 4,467
4,467 5,000 5,656
5,656 : 6,300 7,079
5,656 8,000 11,312 7,079 8,000 8,913
' 8,013 10,000 11,220
11,220 12,500 14,130
11,312 16,000 22,624 14,130 16,000 17,780
17,780 20,000 22,390

11
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One of the ways to transduce sound is lo
use the diaphragm as one side of a eapacitor.
Any movement in the diaphragm results in
a change in Lhe capacitance and an cleetrical
signal is generated when a large polarizing
voltage to charge the capacitor is applied.

A second type of microphone is one in which
the diaphragm is aittached directly to a piczo-
ceramic material, Motion of the diaphragm
causes strain in the ceramic which results in
the gencration of an electronic signal, These
microphones are generally less sensitive than
the capacitor types since the diaphragm is
mounted directly to the ceramic, although a
polarization voltage is not required,

A third type is the dynamic (maving coil)
microphone. In this type the diaphragm is
attached to a coil which is forced to move
through a magnetic field as the diaphragm
moves. The movement of the coil through the
magnetic field causes a current to flow in the
coil. These microphones have a lower electri-
cal impedance. However, hecause of the mass
of the coil, these microphones are more sensi-
tive to vibration, the magnetic field makes
them susceptible to external magnetic fields,
and their low frequency response is limited
due to the larger excursions of the coil as the
frequency is lowered.

A newcomer to the microphone arenn is the
clectret micraphone. These are capacitor mie-
rophones but the air gap between the capacitor
plates iz replaced with a prepolarized dielec-
tric, This construction offers the quality of
the capacitor microphone but eliminates the
need for the direct current hias voltage. These
mitrophones are of more simple and rugged
construction, and have a higher capacitance
which simplifies some of the electrical prob-
lems associated with the very small capaci-
tance of the capacitor type microphones.

The sensitivity of a microphone is generally
dependent on frequency, direction of the in-
cident sound wave, and size of the diaphragm,
The sensitivity at n given frequency is defined
as the ratio of the root mean square oufput
voltage to the root menn square round pres-
sure and is given in units of volts per New-
tons/meter* or other similar units,

If the sound pressure is applied uniformly
over the surface of the diaphragm the response
is colled pressure response,

The free field response at a given frequency
is defined as the ratio of the reot mean squaré

voliage to the root menn square sound pres-
sure thal existed at the microphone location
prior to the insertion of the microphone,
These Lwo definitions are jdentical for a
microphone with negligible dimensions. How-
ever, when the wavelength of the sound wave
becomes comparable o the dimensions of the
diaphragm, the microphone acts ns a reflector
which causes an increase in pressure on the
diaphragm and a corresponding incrense in

_output voltage. This reflection effect also

12

depentds on the angle of incidence of the sound
wave on the diaphragm,

Since it is impossible te make a microphone
with zero dimensions there will always be
some elfect on the sound field when the mic.
rophone i inserted. Therefore, o obtain the
pressure that exists at that point before the
microphane is inserted one must apply a cor-
rection to the sensitivity of the mierophone,
In Figure I-4 some corrections are shown that
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FIGURE 1.4.—Frce Fleld Correction for Mic-
rophone With Protecting Grid
(electrostntie actuntor method
of pressure ealibration), (Cour-
tesy Bruel & Kjoer Instru.
ments Inc.)

must be applied to the microphono sensitivity
ns a function of frequency in kilohertz (kHz)
and angle of incidence on the diaphragm. As
previously mentioned the increase in pressure
at the diaphragm for wavelengths comparahle
to the dimensions of the diaphragm shows up
very clearly in the sensitivity correction that



must be applied when the sound wave is inci-
dent normally on the diaphragm, Note how
close the peak in the zero incidence eorrection
curvo comes (o the llequency where the wave-
length equals the dinmeter of the diaphragm
(shown in this figure as D/a=1).

Another view of the dependence of sensi-
tivity on frequency and angle of incidence is
shown in Figure I-5. In this figure the rela-

FIGURE [.3=~Typical Directional Character.

isties for 1.inch Microphone
with Protecting Grid. (Cour-
tesy Bruel & Kjaer Instru.
ments Ine)

tive response for five frequencies through the
full 360 degrees (deg) of possible incidence
are shown. For the microphone shown, the
circular symmetry makes the response sym-
metric about the axis of the diaphragm,

To reduce the complexity of applying these
corrections when using a microphone the
manufacturers have designed microphones
with proper tension and damping on the dia-
phragm so that either o free field response
may be obtained directly or a pressure re-
sponse will result. Figure I-6 shows the re-
sponse of a typical “pressure” microphone
(Bruel & Kjaer I-inch microphone). If the

90 deg curve of Figure I-4 is applied to this

microphone the response will remain un.
changed to beyond 10 kHz for sound waves
striking the dinphragm at grazing incidence
(90 deg}. This type of microphone should be
pointed at right angles to the source of the
sound to obtain the proper flat frequency

FIGURE I.6—Frequency Response Curve
Supplied by B&K Instruments
with l.inch Pressure Micro-
phone Type 4144, (Courtesy
Bruel & Kjner Insiruments
Inc,)

response,

To produce a so-called "free field” micro-
phone, this manufacturer has constructed the
diaphragm so that the pressure response is as
shown in the lower curve in Figure I-7. If the

il
il

FIGURE I.7«=Frequency Response Curve
Supplicd by B&K Instruments
wilh l.inch Free Field Miero-
phone Type 4145, (Courtesy
Bruel & IKjaoer Instruments
Ine.) Lower curve: Microphone
pressure response. Upper
eurve: Microphone pressure
response with correction ad-
ded for zero angle of incidence
giving the iree field response,

microphone is pointed at the sound source so
that the sound wave impinges normally (zero)
on the diaphragm the top cerrection curve



(zero incidence) of Figure I-4 when applied to
the pressure response will result in the upper
micraphones, If one desires to use a mioro-
phone has a flat frequency response when it is
pointed at the sound source whereas the pres-
sure microphone has a flat [requency response
when pointed 90 deg to the sound source, For
either of these microphones the corrections for
angles other than zero or 90 deg still must be
applied as required.

These general characteristics hold for most
microphones. If one desires to use a micro-
phone which qualifies as a precision instru-
ment he can take assurance in the fact that
standards for the performance of such micro-
phones are published by the American Na-
tional Standards Inastitute (ANSI), for exam-
ple, ANSI S1.12-1967, “Specifications for
Laboratory Standard Microphones”. When
purchasing such a microphone the manufac-
turer will supply the buyer with a ealibration
cutve, stating to which appropriate standard
the micraphone complies and this calibration
will be traceable to the National Bureau of
Standards (refer to standard ANSI S1,10-
1966, “Method for the Calibration of Micro-
phones").

MICROPHONE

AMPLIFIER

FLAT

WEIGHTING NETWORKS

—
—
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1-2.2.2—8ound Level Meters

in its basic form a sound level meter (SLM)
iz simply a microphone mounted on an ampli-
fier with a meter to indicate the level of the
sound pressure at the microphone, Such a
simple process is no longer in use, and all
SLM’s should read the same volue when ex-
posed to the same sound pressure, Conse-
quently, ANSI has another standard for sound
level meters — ANSI S1.4-1971, “Specifica-
tion for Sound Level Meters”, This standard
clearly points cut the tolerances within which
the meter must be able to measure sound
pressure levels,

As discussed in Subsection 1-2.1.8, sound is
composed of both amplitude and frequency,
and the A-, B., C-, and D-weighting curves
were introduced along with band pass filters.
A typical SLM may incorporate some ot all of
these filters such as shown in Figure I-8, The
“typical” SLM has the microphane mounted
on the front and the output is amplified and
fed to one of the filter circuits as selected by
a switch. Band pass filters are usually of the
constant percentage ar fractional octave type,

RECTIFIER FAST

! » > METER
L
AMPLIFIER sLow
QuUTPUT

FIGURE I-8.~DBlock Diugram of a Sound Level Meter.
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Constant bandwidth filters are not usually

_provided on portable meters.

After passing through the selected filter net-
work the signal is again amplified, At this
point an output jack is provided se that the
gignal may be recorded on tape or fed to some
other signal analyzing device. After heing
amplified the signal goes to a mean square
rectifier and the value is displayed on a moter
in decibel units, Note here that the meter
may have either a fast or a slow response
which is gwitch selectable. The fast response
provides an averaging time of 200 to 250
milliseconds, The slow response position aver-
ages the signal for a greater period of time,

Each of the blocks shown in Figure I-8 is
covered in the specifications of ANSI S1.4-
1971, including the response time of the meter.
While this standard does not specify which
of tha filter circuits a SLM must have it does
specify how accurately the weighting curves
must correspond to the attenuations shown in
Table I-3., The accuracy requirements are
divided into three groups

Type 1—Precision SLM (most siringent)
Type 3—General purpose SLM
Type 3—Survey SLM (least atringent)

A fourth type called special purpose SLM in-
cludes those which have only a portion of the
variations possible, These special purpose
meters must meet the standard for those fea-
tures they do incorporate,

Only sound levels that are reasonably steady
in time have been considered thus far. An-
other noise type which must be considered is
the so-called “impulse” noise. This is a sound
of short dutation such as a gunshot or the
neise produced by a hammer striking an ob-
ject. To measure such sounds the SLM de-
scribed is not very well equipped hecause the
meter simply cahnot respond [ast enough,
Thess sounds can best be measured by con-
necting the SLM output to a storage oscillo-
scope and reading the peak amplitude from
the display., However, there are some insiru-
ments available which incorporate a “peak
hold"” feature. This is an instrument that has
a very fast response electrical circuit which
measures the pealk of the sound pressure pulse
and holda the value long enough for the meter
to display the value that is held. The meter
then holds this value until the operator resets
the instrument.
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At this time few instruments have this peak
hold feature and it is also under discussion
just how such noises should be measured so
that the instrument will display a velue that
has meaning as related to how the ear responds
to such sounds. Currently in use in Europe
and heing considered here and by interna-
tional standards groups is another meter re-
sponse time called *impulse” response, This
impulse measurement is between the metor
fast response time and the true peak measure-
ment {see S/V Sound and Vibration, March
1974).

I.2,2.3—Calibration of Sound Level Meters

Although a sound level meter comes from
the factory calibrated and is provided with
the appropriate traceability to the National
Bureau of Standards, its performance must be
checked on & regular basis. Several devices are
available for this purpose. The most common
of these is a calibrator which fits directly over
the microphone and generates a known pres-
sure level within the closed volume by the
motion of a piston back and forth or with a
small Joudspeaker. These devices are not in-
tended to replace proper laboratory proce-
dures for microphone calibration. If an instru-
ment cannot he adjusted in the fleld to indi-
cate the proper sound pressure level of the
calibrator, the problem should be first cor-
tected and a recolibration performed by an
agency qualified to do so.

1-2,2,4—Frequency Analyzers

Since a sound level meter is a small portable
device it cannot incorporate all of the capabili-
ties to analyze sounds which an engineer may
desire, This is the reason for the output jack.
With this output the engineer can either re-
cord the sounds on tape or he may connect
the sound level meter directly to some other
signal analysis device,

Some of the devices which find particular
use in acoustics are frequency analyzers which
can produce frequency spectra in real time in
almost any desired bandwidth or type, These
“renl time analyzers” are generglly of two
types. The firat is the multiple filter in which
the electronic signal iz fed to many filters
simultaneously and the output of each is dis-



played in suitable fashion, The second type
uses a time compression technique and feeds
the signal through a single variable filter at a
speed such that the result appears o have
been obtained in real time. Either of these
analyzera are rather large expensive devices
and are therefore not on the equipment list
of the average individual or small company.
The types of analysis that can be performed
with these or other even more sophisticated
instruments are too many and too varied to
be included here,

I-2.3—METHODS OF NOISE CONTROL

The basie idea behind the techniques for
limiting a person’s exposure to noise is very
gimple and atraightforward. The reference
frame denlt with in noise reduction is com-
posed of a sound source, the sound wave
PATH, and a sound wave necetvenr which, in
common circumstatices, is an ear or a micro-
phone that js used for measurement,

The best and most satisfying means of re-
ducing noige levels is to reduce the source
sound output. This approach may require
major modifications to the noisy device. Some
of these modifications include better quality
control, closer tolerances on moving parts, bet-
ter halancing of rotating parts, and sometimes
even a complete redesign of the technique
utilized to perform the job for which this
machine is intended, Since something vibrat-
ing causes compression and rarefaction of the
air which is observed as sound, the above-
mentioned and many other madifications to a
sound source are all aimed toward reducing
the vibration of any part to the lowest possi-
ble level, Normally these modifications are
nat within the capability of the user and there-
fore muet be left to the equipment manufac-
turers. Fortunately for those directly affected,
manufacturers are beginning to make these
changes. There is, however, one set or Lkind
of modification that the user can perform. A
particular piece of machinery may be the driv-
ing force to produce vibrations but it often
is the floor, wall, or other support member
that is deing much of the sound radiating.
This kind of vibration problem can be effec-
tively reduced by proper use of vibration iso-
lation or vibration damping treatment.

Essentinlly vibration isclation means that
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the connection between the driving force and
the driven member i such that the vibration
is not transmitted through the connection.
Any device which behaves ag a spring can be
utilized' for this purpose. Vibration isolators
can be made with actual steel springs, or with
rubher pads, Vibration isolators are also made
out of coils of cable laid on their side or even
air can be used when properly contained. The
selection of which vibration isolator to use
depends cn the forces involved, the frequency
of the driving force, and the possible natural
frequencies of the aupport member itself, If
not propetly selected, a vibration isolator can
male a problem situation worse,

Vibration damping is the dissipation of en.
ergy in a vibrating system. This dissipation
of energy results in o lower vibration level
with the consequent reduction in noise power
output. All matetials exhibit some damping
naturally but the amount of natural damping
in most metals is too low to be of any signifi-
cance. Common lead hns a reasonable amount
of notural damping, and some special metals
designed for high damping can also be effective,

Vibration damping usually is the applica-
tion of some viscoelastic material such a8 rub-
ber and plastics, ete., to the vibrating member,
The most suitable substances are the high-
molecular weight polymers, and application of
these to a surface can increase the energy dis.
sipation significanily. Materinls for vibration
domping can be obtained in several forms.
Some can be sprayed or painted on, some
come laminated to the metal part, and others
are in sheet or roll form and can be glued on.

It is not the authors' intention to present
& course in vibratlon lsolation or damping, but
a decent discussion cannot overlook what is
called “constrained layer” damping. In this
technique the dumping material is sandwiched
hetween the panel to be damped and a backing
plate of some rigid material. The backing
plate is firmly held in place by bonding the
layers together with adhesive or bolting the
sandwich together, This technique further in-
crenses the energy dissipative processes and
provides for greater reduction in vibration '
levels, :

At the other end of the noise control frame
is the reeceiver, ‘The method of controlling
noise exposute at the receiving end usually
means removing the affected pereon from the
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sound field. When this eannot be done the
alternative is to have the person wear ear
mufls or enr plugs. This procedure is actunlly
2 control on the path of the noise hut sinco
it is incorporated directly with the receiver it
is considered a receiver application,

The middle course of action is modification
to the path the sound takes irom the source
to the receiver. Although this document is not
intended to he a naise contro]l manual, it is
with controls on the sound path that most of
the ilems listed herein are concerned. Comse-
quently it is beneficial to take a detour at this
point and briefly describe some of the proc-
esses that occur when a sound wave comes into
contact with some surface,

Sound can reach a listener's ears hy severnl
different reutes, The most obvious for internal
noise sources is the direct path, In a given
room, reflections from walls, ceiling, floor, or
any ahstacles may contribute equally or more
to the sound pressure level than the direct
path. Assound travels through solids and air,
it may travel an indirect route through floors
and walls and arrive at the receiver after re-
radiation,

Paths for exiernal sound include penetra-
tion through and/or around open or closed
doars, partitions, walls, windows, roofs, ceil-
ings and floors, The effectiveness of a well.
designed acoustical wall can bhe largely
destroyed by relatively small openings.

Basieally the two different acoustic enviren-
ments that are employed in evaluating noise
sources or the elfectiveness of ncoustic insula-
tion are the free ficld and diffuse field, As
previously mentioned a {ree field is defined as
a homogenous, isotropic medium, free from
houndaries,

A reverberant field exists when sound from
the source bounces hack and forth from the
hard surfaces of the room such that the sound
pressura level at any one point is composed of
many such reflected waves. In an ideal rever.
berant field the sound waves are perfectly re-
flected with no loss in intensity and a diffuse
condilion exists where the sound pressure level
is equal everywhere,

In actual conditions when a sound wave
strikes a surlace it is partially reflected, par-
tially transmitted through the surface, and
partinlly ahsorbed. The sound absorbing qual-
ity of a malerial is deseribed by an ahsorption
coefficient, «, which is defined as the ratio of
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the total energy incident on n surface minus
the encrgy reflected from the surface, to the
energy incident upon the surfuce. As sueh the
nbsorption coeflicient can vary between zero
nnd one, When the energy is perfectly reflecled
the ratio is zero and when the energy is com-
pletely absorbed this ratio is 1.

The mechanism of sound absorption is that
lhe acoustic energy of the wave is converted
lo some other form of energy, usually heat,
Three major means of converting the acoustic
energy are by using porous ahsorptive mate-
rinls, diaphragmatic nbsorhers, and resonant
or renctive ahsorhors,

Porous ahsorptive maicrinls are the hbest
known of the acnustical absorbers, These are
usually fuzzy, fibrous materials, perforated
hoard, fonms, fabrics, carpels, and cushions,
etc. In these materials the sound wave causes
motion of the air in the spnces surrounding
the fibers or granules, the frictional energy
losses occur ns heat, and the acoustic energy
is reduced. Because this is the mechanism by
which these materials absorb sound, it is easy
to see ithat n “too loose” material will not
cause enough frictional energy losses and will
he n poor absorber. On the other hand, a
materin] which is too dense will not permit
enough air motion to generate suflicient fric-
tion and will also be a poor absarber. The
Intter Lype of material is more of n reflector
than an absorher,

In a diaphragmatic absorher the panel oscil-
lates at the snme lrequency as the sound wave
impinging upon it {or at some harmonie).
Sinee no material is perfectly elastic, the nat-
ural damping will absorb some of the incident
cnergy. This type of absorber is usually more
eflective at lower frequencies since the higher
frequencies tend to he reflected, Since the
absorption coefficient of this absorber type is
vory dependent on mnss, rigidity, size, shape,
and mounting methods, it is difficult to fore-
cnsi how any particular panel will operate in
practice. Usually it is nocessary to test pro-
totypes for each specific application,

Resonant or renctive absorhers (often called
Helmholtz resonators) are cavities which con-
fine n volume of air which is connected to the
atmosphere by a small hole or channel in the
cavity. Tf the cavity is very small compared
with the wavelength of the incident sound
wave, the air in the connecting channel is
farced to oscillate into and out of the cavity,
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The air inside the cavity acts as a spring and
the kinetic energy af the vibration is essen-
tially that of the air in the channel moving as
an incompressible and frictionless fluid, 'l'his
type of absorber has a very narrow frequency
band where absorption takes place and as such
its uso is somewhat limited, This narrow band
of absorption can be broadened by insertion
of a porous type of ahsorber into the cavity.
Also, the absorption peak is usually in the
lower frequencies and as such this principle
is useful {or increasing the low frequency per-
formance of common porous type ahserbers.

Commercial panels are available which have
many small holes in the face and the appro-
printe dimensions of absorber and air gap
hehinid the faces to increase the low frequency
absorption, This principle requires that the
face plate have an opening of approximately
5 percent or less to effect any tuning. Com-
mon perforated nbsorption panels usually have
a much higher open area, since the large closed
surface acts to reflect the higher frequencies.

The portion of the sound wave that is not
nhsorbed or reflected when the sound wave
strikes a surface is transmitted through to the
other side. The fraction of the incident energy
that is tranamitted through the partition is
defined to be the transmission coefficient (7).
This transmission coefficient is related to the
transmission loss (7TL) such that the trans-
mission loss is equal to 10 times the common
logarithm of the reciprocal of the transmission
eoeflicient, or

TL=10 log-l—dB
(38)

and the transmission loss is obtained directly
in decibels.

Just as with the absorption coefficient the
transmission ceefficient depends on frequency
and equation (38) indicates the transmission
loss is also frequently dependent. Since a
complete list of transmission coefficient versus
frequency is required to deseribe the frans.
mission losa characteristics of a given material
a means of simplifying this has been developed,
By fitting the actua! test performance curve
to standard curves this Iist can be reduced to
a single number which is called the 8TC of
the pariition,

The meehanism of transmission loss is sim.
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ilar to that of a diaphragmatic ahsorber. The
incident sound wave causes the partition to
vibrate., 'This vibration in turn causes the air
on the other side of the partilion lo be set
into motion and sound ia radinted as though
this partition were now a sound source, How-
ever, this new sound field will be much lower
in energy since much of the energy of the
incident wave was spent in forcing the parti-
tion to vibrate. If the basic laws of motion
are considered the force required to accelerate
the massive partition is given by

Force=masg x acceleration.

The kinetic energy of this vibrating mass is
given by
1/2 MV

where M=mass of the partition and V=ve-
locity of the partition,

For higher frequencies more force {pros-
sure} ia required to vibrate the partition and
the greater tho mass the greater is the force
{pressure} or energy required to vibrate the
partition at any given frequency. Specifically,
if the frequency is doubled the energy increases
four times, since the energy is proportional to
the square of the velocity. 1f the mass is dou-
bled the force (pressure} required to give it
the same acveleration is doubled, Since the
energy is also proportional to the square of
tha presaure, the energy also increases fourfold
if the mass is doubled, Thus either a doubling
of the frequency or of the mass produces a 6
dB incrense in the transmission loss. Note,
however, that this relationship only holds fora
limp mass that moves back and forth such as
a piston,

This 6 dB increase in transmission loss for
each doubling of the mass for a limp panel
is known as the “mass law”, This is shown
as

TL=201log W+20 log {—33 dB
(39)

where W is the weight per unit area (Ib/ft")
and f is the frequency in hertz, In practice, a
partition is not truly limp and does not hehave
in the theoretieal manner, Generally the trans-
mission loss increnses more slowly than 6 dB
per actave of frequency below 1,000 Hz, and
approximately at the rate of 6 dB per octave
above this frequency. Some notable excep-
tions to this are due to stiffness, resonances,
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and coincidence effects,

Resonance occurs when the frequency of
the incident sound wave corresponds to a
natural frequency of the partition. Ai this
frequency very little energy is required to
force the panel to vibrale, and the high ampli-
tude of this vibration produces a correspond-
ingly high sound pressure level on the oppo-
site ride of the panel. In some instances the
sound wave passes through the panel almost
as il it were not there, To avoid the eflects of
resonance it is desirable to have the lowest
natural frequency possible, This condition ean
best be met by using panels which are as imp
and as massive as possible,

A condition similar to resonance can oceur
when sound waves are incident on a panel at
an oblique angle, At certain frequencies the
phases of the incident wave will coincide with
the phase of the panel's flexural waves as
shown in Figure I-9,

PIRECTION OF
FLEXURAL WAVES

BIRECTION OF
TRAHBEMITTED
SOUND WAVES

DIAECTION OF
NCIDENT NG
A0UND WAVES

'
PARTITION

FIGURE I.0.—Coincidence of Incident Wave
and Flexurnl Wave in a Wall,

If the wavelength of sound in air is A, and the
wave . impinges on the panel at an angle 2,
then when A/sin ¢ is equal to the wavelength
of the fexural wave the intensity of the trans-
mitted wave approaches that of the incident
wave, Wave coincidence.can only occur when
the wavelength of the sound in air is less than
the wavelength of sound in the panel.. Thus,
coincidence can only aeccur at a frequency
ahove a certain critical frequency which is de-
termined by the material and thickness of
the panel, .

In practice the sound wave is usually not
incident from a single direction but is more

omnidirectional, A typical panel will have
studs, braces, discontinuities, etc., and the
effeet of coincidence can usually be neglected.
If, hawever, this cffcet is oneountered it can
usually be reduced by using very stiff and
thick walls or by heavy walls with small stiff-
ness. In general, the trunsmission properties
of a wall behave more like the typieal perform-
ance shown in Figure I-10.

It should be emphasized that sound absorb-
ent materials due to their soft, porous struc-
ture offer only low resistance to a sound wave
and permit the passage of the wave through
to the other side relatively unattenuated, Only
when these materinls are very dense or very
thick will they appreciably reduce the ampli-
tude of a sound wave as it passes through.
Thus, a sound absorbing materinl is a poor
sound barrier, Remember that if air can pass
through the material, s0 can sound.

On the other hand, typical sound barrier
materials are hard, heavy, and very reflective.
These materials generally follow the mass Jaw
and as such offer a high resistance to the pas-
sage of a sound wave. A sound barrier mate-
rial is a poor absorber and an ahsorbent
material is a poor harrier, Therefore the best
acoustical trentment almost always uses some
combination of these two types of materials.

I-3—MEASUREMENT OF
MATERIAL NOISE-
REDUCTION PROPERTIES

I-3.1—ABSORPTION (RANDOM
INCIDENCE COEFFICIENTS)—
RE ASTM C423-66

1-3.1.1—Test Method

In the laboratory the absorption coeffieient
of a test specimen is determined by measuring
the rate of decay of a sound in a reverberant
room. It may be shown theoretically and ex-
perimentally that when a sound source is
turned off, the rate of decay of the sound level
(in decibels per second) is a constant which
is dependent upon room geometry and the
amount of absorbent material present,
This enables one to defing the “reverberation
time"” of a room as the time required for the
sound level to decrease by 60 dB, The test
procedure for the measurement of random in-
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FIGURE I-10~=Typical Practical Performance of n Wall Relnting to the Transmission of
Sound Showlng Three Separate Reglons.

cidence absarption coeflicienta is specifled by,
and deacribed in ASTM Standard C423-66,
“Standurd Method of Test for Sound Absorp-
tion of Acousticn] Materiala in Reverberation
Rooms".

The total absorption in the room is first
moasurad without the specimen by turning on
a sound sopurce long enough to come to n
steady atate level and then mensuring the rate
of decay of the sound pressure level when the
sound soutce is suddenly turned off, The total
absorption of the room i then given by the
Sabine equation

A=0,9210 % (40)

where
V is the volume of the room in ft2,

d is the rate of decay of the sound field
in dB/sec,

¢ i the speed of sound in ft/sec,
A is the total abeorption in aabins (ft?).

It the volume of the room {8 in meters* and
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the speed of sound in meters/sec, then the
ahsorption will be in metric sabins {meters?),

After mensuring the total absorption in the
room the specimen is brought into the room
and the total absorption is again measured in
the same manmer. The absorption added to
the room by the test specimen is then deter-
mined by taking the difference, thus

Au[wclln!u lull:=Awllla ll]ll't'lllli'll_A""lll'llﬂ upclmen
=0.9210 V{dwun — dwinmu) /.
(41)

‘The absorption cooficient {s then determined
by dividing the total absorption by the area
of the specimen

a=A/lS (42)

where « I8 the absorption coeflicient and S is
the area of the epecimen in either meters® or
ft* as required. ’
There are several important factors to note
about this standard laboratory pracedure,
First, the room must be very hard and be able
to support a reverberant (diffuse) sound fleld



very cloge to the ideal. Also, the room must
be sufficiently large so that the introduction
of a highly absorbing specimen will not de-
stroy this diffuse fleld, Becuuse of the second
limitation the specimen must be small enough
to not interfere with the diffuseness of the
sound fleld but it must also be large enough
so that accurate data may he obtained. 'The
size of the specimen also introduces other ef-
fects such as the fact that smaller specimens
will generally messure higher values of nb-
sorption coefficient than a larger area of the
same mnterial, To avoid variations from dif-
ferent lnboratories the standard specifies that
the specimen size is to be at least 72 ft*, which
is the customary size,

I-3.1.2—Abhsorption Coefficients Exceeding
Unity

In this method of testing the diffuse sound
field measures absarption for all angles of in-
cidence and not just for normal incidence,
The method of measuring absorption coeffi-
cients using the decay rate of the sound field
can yield absorption coefficients as high as 1,2
to 1.3 (the nhsorption coefficient by definition
must be between zero and 1). Although it has
been shown theoretically that the absorption
coefficient cannot exceed 1 these higher values
do not cause problems in practice,

The principal reasons that the measured
values of absorption coeflicients sometimes ex-
ceed unity are diffraction effects and the size
of the specimen, Diffraction probably accounts
for most of the difference in the lower [re-
quencies while specimen size is more respon-
sible for the eflecta at higher frequencies, since
the theory which relates absorption to the
decay rate of the sound field is based on an
infinite size sample in a diffuse field.

An additional factor affecting the absorp-
tion in a reverberation room is that the nir
is alao an absorber, the extent of which is
dependent on temperature and relative humid-
ity, especially at the higher frequencies, Since
this phenomenon cannot be precisely ac-
counted for, the labhoratory measurement of
absorption is usually made in a room where
these values are maintained within narrow
limits. {Temperature and humidity controls
should le included in the laharatory report
of a test,) Y
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1-3.1.3—Mountings for Absorption Tests

Another item that affects Lhe absorption
propertics of a material is the method of
mounting. TFor a porous type absorber the
space between it and the wall will increase the
absorption somewhat as the space is increased,
Consequently, to maintain standard mount.
ings for testing, the Acoustical and Insulating
Materials Associntion (AIMA) specifies seven
standard mountings which should be used for
testing sound absorbing wmaterials, These
mountings are shown in Figure I~11. Labora-
tories making nbsorption tests will always in-
clude in their report which of these mountings
were used for the test.

1-3.1.4—Dependence of Absorption
Cocflicient on Frequency

Only the magnitude of sound absorptien
has heen discussed but as with the other prop-
erties of sound the absorption also depends on
frequency, Some typical sound abserption co-
eflicients versus frequency are shown in Figure
I-12. Notice the increase in absorption coef.
ficient with increasing frequency and increas-
ing thickness,

‘I'he frequency dependence of the absorp-
tion coellicient is obtained by measuring the
absorption as described abave in six one-third
octave bands centered at 125, 250, 500, 1,000,
2,000 and 4,000 Hz, The laboratory report
will therefore show six absorption coefficients
and the frequencies at which they were meas-
ured. Note that these numbers are rounded
to the nearest integral multiple of 0.01 as
specified in the standard,

It is somewhat cumbersome to compare ab-
sorbers if one must be locking at six numbers
for each of them. To simplify such compari-
gons and to provide a means of rating the
sound ahsorbhing properties of a material, a
one-numbetr rating is employed which is cailed
the Noise Reduction Coeflicient (NRC). The
average of the absorption coefficients at the
four measuring frequencies of 250, 500, 1,000,
and 2,000 Hz, rounded to the nearest multiple
of 0,05, is the NRC. TFor example, if the ab-
sorption coeflicients at the six frequencies wers
0.16, 0.26, 0.68, 0,99, 1.11, and 1,22 and the
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FIGURE 1.}2=Sound Absorption Coeffi-
cients versus Frenquency for
Some Types of Sound Ab-
sorbing Materinls,

average of the four is 0,7625, the report would
show the results as follows:

Frequency,
Hz........ 125 260 500 1,000 2,000 4,000 NRC

Absorption
Coefllcients,, 0,16 0.26 060 088 111 122 075

I-3.2—ABSORPTION (NORMAL
INCIDENCE COEFFICIENTS)—
RE ASTM C384.58

Another {est procedure used to determine
sound absorption coefficients is performed us-
ing an impedance tubhe. The test procedure
is governed by ASTM standard C384-58,
“T'est; for Impedance and Absorption of Acous-
tical Materials by the Tube Method". Abserp-
tion coefficients («,) are determined for normal
incidence only and an NRC is net computed.
In effect, a small sample of the material to be
tested is placed at one end of a closed tube
and a pure tone sound is generated within the
tubo. By measuring the maxima and minima
of the sound pressure inside the tube the ab-
sorption coefllcients can be determined. For
this test, pure tones are utilized, the frequency
of which corresponds to the center frequency
of an octave band, (i.e, 125, 250, 500, 1,000,
2,000, or 4,000 Hz).

Often a lahoratory or the manufacturer will
measure the normal incidence absorption coef-
ficients in an impedance tube and then
estimate a value for the Noise Reduction
Coeflicient.

1-3.2.1—Relationship Between Random and
Normal Incidence Coefficients

Ii is important to realice Lhal o conciete
theoretical relationship has not yet been de-
veloped to relate a, to o, and that any esti-
mate made is based on empirical relationships,
A rule of thumb for relating «, to « {(Section
V-1, ASTM C384) is that a, is about one-
half of « for small values of « and as « becomes
large o, becomes almest equal to «. The maxi-
mum difference occurs for intermediate values
and can be as large as 0,25 to 0.35, In general
oy 6 always smaller than o, (See Figure 1-13)
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FIGURE I-11.—Relationship of Random to
Normal Incidence Abgorption
Cocflicients at a Test Fre-
gquency of 500 Hz, (A. Lon-
don, JASA, 1950)

1-3.3—TRANSMISSION LOSS
MEASUREMENTS

I-3.3.1—Test Method—re ASTM E90-70

The test procedurs for measurement of
transmission loss of materinls is specified by,



and described in, ASTM Standard E90-70,
“Standard Recommended Practice for Labora-
tory Measurement of Airborne Sound Trans-
mission Loss of Building Partitions”, The
measurement of transmission loss properties
in the lnboratory is a much more straightfor-
ward procedure than that used for absorption.
Transmission loss in decibels is 10 times the
logarithm of the inverse of the transmission
coefficient; as shown in Equation (38) of Sub-
section I-2.3,

TL=10log -dB

where r is the transmission coefficient and is
defined as the ratio of the sound power trans-
mitted to the sound power incident on the
partition,

To mensure the fransmission losa of a speci-
men it is simply mounted in the connecting
opening hetween two reverberation rooms.
Care is taken to assure that the only sound
path between the two rooms is through the
specimen. A sound source is operated in the
source room and sound pressure levels in the
source room and the recelving room are then
mensured in each of 16 contiguous one-third
octave bands from 125 through 4,000 He, The
tranmission loss is then computed from the
relationship

PL=NR+10log S~10logA  (43)

where T'L is the transmission loss in decibels,
8 iy the total area of the sound transmitting
surface of the test specimen, A is the total
absorption in the receiving room {expressed
in units consistent with 8), and

NR=I..,,.—L,,r (44)

is the noise reduction hetween the two rever-
heration rooms, The sound pressure level in
the gource room i L,,‘. and L,’ is the sound
pressure level in the receiving room. Note
that the absorption, A, in the receiving room
is measured in the same manner as absorption
measurements described in Subsection I-3,1.1.

1-3.3,2—Dependence of Transmission Loss
on Frequency

Since once again there ig a alluation where
the acoustical properties of an item are fre-

24

quency dependent and there are 16 numbeis
to describe these properties it is desirable to
reduce this amount of data to a single number.
In the case of transmission loss proparties this
single-number rating is called Sound Trans-
mission Class (STC). The STC is determined
by comparing the set of transmission losses
at all 16 frequencies to a set of standard
contours as desecribed in ASTM Standard
EA13-70T, “Tentative Classification for De-
termination of Sound Tranamission Class”,
Briefly stated, the TL curve must fit the stan-
dard contour in such a way that in no event
is the 7L curve more than 8 dB helow the
STC contour at any frequency, and the sum
of the deviations of the T'L values which are
below the contour shall not exceed 32 dB. The
highest contour to which the specimen TL
curve can satisfy these requirements is used
as the STC curve. The value of this curve at
500 Hz is then chosen as the STC of the
specimen. The specifiec values of transmission
loss versus frequency as given by this classi-
fication are shown in Table I-5,

The STC values of some commoen materials
are shown in Table I-6, 'The values shown
in Table I-6 are representative because the
weights and densities of these materials vary
and some of the items are porous even though
they are heavy.

In general these curves provide a good com-
parison between specimens, but due to the way
deviations from the standerd curve are han-
dled pocr comparisons can be made ns shown
in Figure I-14, The partition shown by the
golid line has transmission loss values that
are higher than those for the dashed curve
except hetween about 600 to 2,000 Hz and
yot has a STC 5 dB lower than for the dashed
curve. This only points out that STC is a
convenience and should not be used as the
hasis for selection of any particular item.

I-3.3,3—Test Facility Requirements

A few comments are in order at this point
shout the characteristics of the reverberation
rooms used for testing partitions for trans-
mission loss. One of these is that the rooms
should be large enough to support a diffuse
field in the lower frequencies, The size should
be such that



AN ASTIN 3N AN oS

5%
22

) 1o ~nu-tnng

So0o

R
(3}
27
<k
28
2y
23
22
r |
20
9
g
17
16
s
Y
13

Vv iog PLoen®IRBZITF

IR
30
3
30
21
2§
27
2
s
r2 4
23
22
2!
20
/9
I3
11

1%
5

13

OO0 ~puw-tne Qoo

N o<
33 33
32 32
3] 3/ o
30 30 N
9 —> 29 f
L8 \
27 !
2 ‘
rXy | |
2f
23
22 { |
X i
20
19 '
{&
/7
o —> /
5
/Y
/3
A
/9
10 ‘
7
g
7 |
P
3
2 (
! !
o—> O



T A LT o

B T R L B PP
R R S g . R S T B R

D e e S

TABLE I-5 - TRANSMISSION LOSS VERSUS FREQUENCY
FOR A BANGE OF SOUND TRANSMISSION CLASS CONTOURS

Note: A particular cantour is identified by its T'L value at 500 Hz.
{From ASTM E413)

Hz 125 160 200 250 315 400

500 630

800 1,000 1,260 1,600 2,000 2,500 3,150 4,000

44 47 50 63 56 659 60 61
43 46 49 52 66 G8 BB 80

42 45 48 b61 54

41 44 47 S0 63 566 57 b8
40 43 46 48 52 b5 66 67

39 42 45 48 51 &4 55 56
38 41 44 47 B0 B3 54 b5
37 40 43 46 48 52 63 b4
36 39 42 45 48 61 62 483

35 38 41 44

34 37 40 43 48 49 50 51

33 38 39 42

Sound ‘Transmission Loss
RNEY 8

23 26 20 32 35

22 25 28 31 34 47 38 39
21 24 27 30 33 36 37 38
20 23 26 29 32 35 36 37

19 22 2 28 31 34 35 36
18 21 24 27 30 33 34 36
17 20 23 28 20 32 33 84

16 19 22

15 18 21 24 27 3¢ 31 32

14 17

32 35 38 41 44 47 48 40
31 34 37 40 43 48 47 48
33 38 39 42 45 46 A7

32 35 38 41 44 45 46
31 34 37 40 43 44 46
30 33 36 39 42 43 44
26 20 32 35 38 41 42 43
25 28 31 34 37 40 41 42

.24 27 30 33 38 39 40. 41

62 83 64 64 64 64 64 64
61 62 63 63 63 63 63 83
60 61 62 62 62 62 62 62
58 60 61 61 61 61 61 61
68 69 60 60 60 60 60 60

59 69 69 69 08 69
56 57 &8 58 b4 58 58 6B
55 66 57 &7 BT B7 &7 67
b4 B85 656 66 G56 &6 &6 56
53 64 65 65 &5 65 B6 GO

52 653 654 54 5¢ o654 54 B4
51 62 53 63 63 53 53 &3
f0 &1 52 H2 52 52 b2 62
49 50 61 &1 51 61 61 51
48 49 650 &0 S0 S50 60 5O

47 48 48 49 48 49 49 4P
16 47 48 48 48 48 48 4B
46 46 47 47 47 47 AT 47
4 46 48 46 46 46 48 46
43 44 46 45 46 456 45 46

42 43 44 44 44 44 44 4
41 42 43 43 43 43 43 43
42 42 42 42 42 42
32 40 41 41 41 41 41 41
38 39 40 40 40 40 40 40

v 88 3% 39 30 39 3p 38
3 37 88 438 38 38 38 38
3 38 a7 37 37 387 37 7
34 35 03 38 356 386 38 36
33 .34 35 35 35 35 8 436

az 3 M 34 34 34 M 34

V=4 {45)

whete V is the room volume and A is the wave-
iength of the lowest frequency of interest in
units consistent with V.
roorn has a volume of 6,300 ft* it should not
be used for measurements below ahout 97 Hz.

A second requirement js that the sound
field in the two reverberation rooms be suf-
ficiently diffuse so that measurements can be
made such as to etsure that the mean volue

TFor example if a .

of the noise reduction can be known to within
1 dB with 50-percent confidence, To accom-
plish this, laboratories use special, very hard
rooms, with both fixed and rotating panels
(vanes) to increase the diffuseness of the
sound freld,

A further requirement on the laboratory is
the reduction of flanking path transmission to
the point where it no longer interferes with the
measurements. Flanking transmission oceurs



TABLE [-6 — SOUND TRANSMISSION
CLASS OF SOME COMMON
BUILDING MATERIALS

MATERIAL STC

24-g0UFe 81O .o s e
1-inch plate glass

Yi-inch plate glass
3/16-inch steel plate ...............
4-inch two-cell concrete block
4-inch two-cell concrete block

(flled with sand) ..ccecrenrrrcrniaene 43
Two layers of 54-inch gypsum board

on 2 x 4-inch studs 16 inches

0] R ol=1 411 ) O 43
8-inch lightweight hollow concrete block.. 46
8-inch hollow core concrete block ... 50
4-inch brick wall with Y-inch plaster........ 50
8-inch brick wall ... rssresreriarene 52
B-inch denss conerete..... e b4
12-inch brick wall .. 58

60 -
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FIGURE I-14=Determination of Sound
Transmission Class,

when the sound travels {rom the ﬁource room
to the receiving room by some route other
than through the test apecimen. Some of these

paths are through cracks or gaps around the
specimen, inte the floor or wall in the source
reom, through the connecting floar and wali,
or any other route the sound may take as
shown in Figure I-15.
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FIGURE 1-15,=Possible Routes for Sound
Travel from One Roon to
Another, For poths 1 through
4 the sound (ravels somc por-
tion of the path in solid ma-
terial. Path 5 represents
transmission through any
crack, gap, or other opening
in the wall,

Finally, the ASTM standard for measuring
transmission loss recommentds that the mini-
mum dimensions of the test specimen be at
least 8 ft with the exception that deors, win.
dows, and other smaller items should be their
normal size. This is because the full effects
of stiffness, resonances, ete., will be different -
if the specimen is different from what will be
constructed in actual use,

1-3.4~-IMPACT SOUND TRANSMISSION
RE ASTM E492-73T (RM14-4)

NOTE: The term “Impact Sound" as used
here should not be confused with hazardous
“I'mpact Noise" as defined by OSHA regula-
tions, The tests described below are used to
measure transmission of footsteps and similar
sounds and have little relevance to control of
industrial impuct noise,

The described tests for sound transmission

are useful for many objects such as walls,
floors, doors, windows, specialized panels, or
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any other item that may be used to block a
sound path, In the case of floors, however, not
all noise in the space helow the floor is due
to airborne sound transmission through the
floor. Some of the noise helow the flnar is due
to sliding ohjects across the floor, footsteps,
dropping objects, etc. These occurrences and
the sounds they produce in the space helow
are covered by testing the floor for impact
sound transmission. Therecommended method
for this test procedure has been published by
ASTM as RM14-4, “Proposed Method of
Laboratory Measurement of Impact Sound
Transmission through Floor-Ceiling Assem-
hlies Using the Tapping Machine"”,

This teat for impact sound transmission
utilizes a standard impact source which is
known as a “tapping machine”. With this
machine making fixed amplitude impacts on
the floor the sound pressure level produced in
the room below is mensured in 16 contiguous
one-third octave bands from 100 Hz through
3,150 Hz, The sound pressure levels thus
measured are affected by the abeorptien in the
receiving room go these values are normalized
to a reference room which has an absorption
of 108 sabins or 10 metric sabins. This nor-
malization is obtained through the relation-
ship

Ly=L,— 10log (A,/A.)
dBre2x 10 N/m* {48)
where

L, is the mean square mensured sound
pressure level,

A, is the measured absorption in the re-
ceiving room mensured as described
for absorption tests, and

A, is the reference absorption in the same
units as A,

There ia still much debate over the use of the
tapping machine as an impact source, Many
feel that this excitation is not representative
of footsteps, sliding furniture, etc.

Just as with absorption and transmission
data the impact data make comparizsons be-
tween products difficult, There is another one-
number rating called the Impact Insulation
Class (IIC), which {8 obtained by compnring
the normalized sound pressure levels at each
of the 18 one-third oclave bands to a st of

" pact Noise Rating (INR),

27

standard contours as in the case of the STC
for transmission loss, These contours hnwever,
have a different shape, and tha nnrmalizad
sound pressure level curve in this case must
fit the standard contour in such a way that in
no event: is the Ly curve more than 8 dB above
the IIC contour at any frequency, and the
sum of the deviations of the Ly valuss which
are aqbove the TIC contour shall not exceed
32 dB. The lowesk contour to which the speci-
men Ly curve can satisfy these requirements
is used as the IIC curve, and again, the value
of this curve at 500 Hz is then chosen as the
number to use as the TIC of the specimen, A
few of the standard contours are shown in
Figure I-16.
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FIGURE I-18—~Impact Insulation Class Con-
tours, Contour 1, 1IIC=55;
Contour 2, 11C=52; Contour
3, IEC =48,

An older single-number raling for impact
insulation which was used hy the Federal
Housing Administration is known as the Im-
This rating is
based on the same contours, but a standard
floor was given an INR=0, Thus, the first
eontour above this had a rating of —1 (higher
sound pressure level =poorer floor) and the
first contour below had a rating of +1. Con-
sequently the INR can take on positive and
negative values. This standard floor compares

~
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to the contour which has a value of 51 at 500
Hz; thus, this standard floor has an 1IC of
51 and any value of IIC can be cbtained from
the INR by adding 51. That is,

IIC=INR-+51. (47}

1-3,5--INSERTION LOSS

The tests described above are designed for
sound barrier items such as walle, floors, doors,
windows, etc,, but do not apply to such items
aa ducts, mufllers, pipe lagging, ete. The meas-
urement procedurs for these is simply to
meagure the noise radiating from some pipe or
duct work, and then apply (insert) the speci-
men and mensure the sound pressure levels
again. The difference in sound pressure levels
is due to the insertion of the device under test
and is called the “insertion loss”. This iz a
before-and-after type measurement as opposed
to the simultaneous measurement on two sides
of a partition for noise reduction and trans-
mission loss,

1-3.6—NOISE REDUCTION

A particular megsurement where the differ-
ence in two simultaneous sound pressure level
measurements is obtained, is referred to as
Noise Reduction (NR), TFor example, the
gound pressure leve! inside an enclosure, L,,
and the sound pressure level outside the en-
closure, L,, may be measured simultaneously.
The difference in these two levels is the NR
value, If the noise source is inside the enclo-
sure the NR is given by L,—L., ot NE is
L.—L, if the noise soutce is outside the
enclosure,

The NR can differ significantly from the
transmiseion loss for a specimen since the ab-
sorption in the two regions where measure-
ments are made is not included in the calcula-
tion. Whenever this value is presented in the
data tables it is pointed cut so the user wx!l
he aware of the diffsrence,

The measurement of NR is not only used
for enclosures, but for any case where the dif-
ference in two sound pressure levels is deter-
mined. One should also be aware that the

NR of a specimen bears no relation to the
NRC of an absorber material, The NR re-
lates to the abilily of u specimen to bloek
sound wherens the NRC is a sound absorption
property,

[-4--USE OF NOISE CONTROL
PRODUCTS

The practical approach te noise control
takes into account the noise sources, paths,
and receivers. The following items must be
determined successively to accomplish noise
control:

(1) Noise criteria for each occupied
space.

(2) Sound power level of the noise
produced by each source,

(3) Noise levels at typical employee
positions in that space,

(4) Attenuation of the neise by walls,
ducts, ete,, between each soutce and
the space in question,

(5} Required additional attenuation
(item 3 minus item 1).

(6) Identify major noise sources and
select noise control treatment,

(7) Any special mountings of the devices
necessary to control flanking noise.

(8) Any vibrating elements whose
vibrations may be transmitted to
some other member causing it to
become a noise radiator.

(1) Criteria—The first of these items,
criteria for the space, is not part of the acope
of this compendium. In a factory the criterin
are determined by some federal agency such
as the QOccupational Safety and Health Ad.
ministration (OSHA), In an office environ-
ment or concert hall the factors determining
acoustic criteria are more numerous and com-
plex than just a requirement for reduction of
the sound pressure level to conserve hearing.
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(2) Sound Power—The second item is
more straightforward, If at all possible one
should obtain from the manufacturer of a
noisy device the sound power levels that have
been messured in the laboratory, Fortunately,
more and more manufacturers are taking such
measurements and data are becoming avail-
able. Barring this course one must make his
own measurements of sound power, which is
very difficult if not completely impossible, on
a large piece of machinery in a factory en-
vironment. One usually iz forced to make
sound pressure level measurements at many
loeations around the noise source and attempt
to guess at the sound power. The effects of
other machinery, the room itself, background
noises, ete., preclude a very accurate deter-
mination,

The procedute for determining sound power
is basically simple. Make enough mensure-
ments on a hemisphere around the source in
a rfuiet anechoic space. If one is careful to
choose his points on this hemisphere such that
each measurcment represents an equal area of
the surface, then the sound power is computed
as follows. (Note: the measurements and the
following calculations are made in each of the
16 contiguous one-third octave bands,)

The average sound pressure level of the
mensurements made is determined by arith-
metic averaging procedures if the variations
do not exceed about 6 dB, If the variations
exceed 6 dB, then the decibels must be con-
verted to pressure squared (p*) as previously
discussed, These are then averaged and the
logarithm is taken of the average p2

The sound power level in decibels is then
given by equation (27)

Li=L,+10log S
dB re 10~ watt (48)

where 8§ is the aren of the hemisphere in met-
ers®, which is 2ar? with r in meters, It is im-
portant to realize that this procedure only pro-
duces accurate results if the measurements are
made in a {ree field environment. When per-
formed in a factory the results are far from
accurate but provide an estimate of the sound
power,

Since the sound source is radiating into o
hemisphere, only the sound that is radiated

28

downward toward the solid floor is reflected
back into the messuring hemisphere and the
mensured sound pressures are twice as high
when compared to measurements made in a
complete free field. The sound power thus
determined is twice the true sound power.
This can be accounted for by subtracting 3 dB
from the final result obtained.

Now consider another aspect of the noise
source; does the sound radiate equally in all
directions? If not, then one must be concerned
with the directionality of the noise. Direction-
ality of a sound source is defined as the direc-
tivity factor Q4 which is the ratio of the mean
square sound pressure (N/m?)? at an angle
and distance r from an actual sound source
radiating W watts of acoustic power, to the
mean square sound pressure that would be
measured at the same distance from a source
which radintes W watts uniformly in all diree-
tions. Expressed as an equation @ is given by
Lng "Lp‘

10

Q,=p%/p,=antilog (49)

Lrg =the sound pressure level measured
at distance r and angle # for the
source in question, and

LP.. =gound pressure level that would
exist ot distance r for a source with
the same acoustic power W radiat-
ing into anechoic space,

Note that in practice one uses IT,; (the

average value of the mensured sound pressure
levels) to determine W, Or conversely, which
is equivalent, W, is determined for each Ly,

then W is obtained. This is the value to use
for obtaining L, and we see that L, is equal

to Lsp In practice L can be replaced by Eg—

Tho sound power equation shown earlier
should be modified to include this possibility.

Thus for Ly
Lyg=La~101log S+101log @,
(50)

where S iy in meters?,
EXAMPLE: What is the sound pressure level

in the 1,000 Hz band at 10 meters in the direc-
tion of position 1 for o noise source when the



free hemispherical field sound pressure levels
measured in the 1,000 Hz band at 3 meters
are

Position L, Position L, Position L,

1 100 il 89 9 101
2 94 6 o0 10 100
3 a7 7 93 11 a7
4 93 8 96 12 85

SOLUTION: Since the spread is greater than
6 dB we must obtain L, by averaging mean
square pressures, Thus,

P =p*, antilog L,,(/10=2 x 107 {(N/m?)?2

b= = 0,5024x 10°
py= = 1,0024 x 10*
p= = (3981 x 10°
p= = 0.16589x 10°
ph= = 0,2000 x 10°
pe, = = (,3991 x 10*
ph= = 0,7962x 10"
= = 2,5179x 10
Phe= = 2,0000x 10°
Pa= = 10024 x 10°*
Pha= = 0,6326x 10°

Total = 11,6109 x 10°

Average= 0.9676 x 10°

0.8676 x 10*
2x 107

Z,;=96.85 dB re 2 x 10~ N/m*

L_pg=10 log%ﬁ}ﬁ=10 log
n

The sound power level L. is now determined
from equation (48)

L.=L,,+10log S—3dB
=56,8510 log 4(3)*—3 dB
=117.4~3 dB
=114.4 dB re 107 watt,

Now determine @, for position 1 from equa-

tion (49)

L, 100 - 96.85
= ! :
@, =antilog —m—

i = antilog T2 =2.065

The sound pressure level at 10 meters in the
direction of position 1 can be found using
equation (50)
L, =L.~10log §+10log @
= 117.4 — 10 log 2« (10)*+10 log 2.065
=1174-28.04+3.1
=925 dB re 2 x 10~ N/m°.

To compare the results of averaging mean
pressures with averaging sound pressure levels
in this case p? gives & value for I, of 96.85 dB.
By simply averaging the decibel values we
would have obtained Z,=85.4 which is about
1.5 dB low, This example points out the dif-
ference in the values obtained between arith-
metic averaging of the decibel levels and aver-
aging of the true values, Whenever a set of
decibel levels of any sort must be averaged a
simple arithmetic averaging process will yield
a result that is lower than the true average
of the measured value, This holds true for
decibel sound power, decibel sound intensity,
decibel sound pressure, or any other decibel
numbers,

(3) Noise Levels —The sound pressure
levels must be measured at all locations where
it is desirable to reduce the noise, These meas-
urements must include an A-weighted sound
pressure level, dBA, and they should also in-
clude measurements in each of the octave
bands, For engineering analysis of machine
noise sources a narrow band analysis of the
noise can also be of value if the presence of
pure tones is observed. ‘This frequency analy-
sia is an aid in determining the source of the
noise as well as being necessary te be able to
make a proper selection of the noise control
item. ‘The best choice of noise control item
is made by aobtaining the closest fit possible
between the noise spectrum and the noise re-
duction spectrum of the noise control device.

(4} and {5) Noise Attenuation—Having
measured the sound pressure levels and know-
ing the criteria that must be met, the noise
level now must be reduced by the required
amount, The fourth and fifth items can best
be handled at the same time, When attempt-
ing to reduce the noise levels one is faced with
the fact that the presently existing attenuation
js not sufficient and mare must be done. If the
attenuation is sufficient this will be evident
when the noise levels are measured at the de-
sired locations,



Absorption data are given in terms of the
absarption coefficlent versus frequency in one-
third octave hands; alsn, products are rated
with an NRC which is an average value of the
absorption coefllicients for the 250, 500, 1,000,
and 2,000 Hz octave bands. Although the ab-
sorption coefficient of any given material varies
with the angle of incidence of the saund wave,
the usual technique for measuring absorption
coefficients is to use a reverberant field which
results in a statistical average over all angles
of incidence,

The absorption of sound by a surface is
given by the product of the absorption coef-
ficient and the ares, The unit of absorption
is the sabin where the ahsorption of 1 ft® of
perfectly absorbing surface is 1 sabin. The
average absorption of a room ot enclosure is
determined by the sum of absorptions of each
area as

%o S

(61)

where «; is the random incidence absorption
coefficient of the i-th surface and 8, is the area

of that surface in square feet, The total ab. .

sorption in the reom is given by the numerator
or
A= = mS| =S;
¥ (62)

where § is the total surface area.

The reverberation time of the rdom (as dis-
cussed in Section 1-3.1.1) is then caleulated
using the Sabine formula

T“'U'049 V_0.049 V
A & (63)

whero V is the volume of the room,
« i8 tho avarage abeorption coeflicient, and

§ is the total aren of the room in square
feet,

Another method which can be used to de-
termine the avernge absorption of a room eun
be derived from the modifled reverberation
time equation developed by Fitzroy (JASA,
1869}

, 0.049 V( x Y z )
T=""5"\sz%szts%
(64)
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where x =total floor-ceiling areas with average
ahsorption coeflicient ay,

y =total side wall areas with average
abserption coefficient o, and

z=total end wall areas with average
absarption coeflicient a;.

Thus,
- ra Y2z
w=8/ (-—_ +_—+—:). (55)

¥y oty O

Ag illustrated in Table I-7, the calculnted
reverberation times using equation (54) more
closely approximate the true reverberation
times, Tactual , especially in cases whete room
absorption is not evenly distributed. Thus,
effective average room absorption coefficients
are also more closely approximated using
BEquation (55).

A number which js sometimes convenient
to use is the room constant, R, defined as

Sk,
(1 —m) (563)

where «, is the geometric mean energy absorp-
tion coeflicient, To define R in terms of the
random incidence or Sabine absorption coef-
ficient, the relationship

= (1~
a8 presented by Young (JASA, 1959) can be
used; thus,

_S{1—en) -
R=2C 5T -1 (5eb)

Frequently it is impractical or even impos-
sible to determine the rcom constant by di.
rectly caleulating a. In this case the room
canstant can be determined by first meaauring
the reverberation time of the room. The avers
aga absorption coefficient can then be derived
from equation (63) such that when

20068V
Sa

-_0.049V
TS

and the room constant, thus, is
2.0:48V

R=8(e7T5 —~1) (&06c)




TABLE 1-7 — REVERBERATION TIME DATA FOR 500 Hz TEST FREQUENCY

REVERBERATION
TIMES,

ABSORPTION
COEFFICIENTS,

=Sm.

SURFACE AREAS, ABSORPTION

ROOM DIMENSIONS,

sec

sabin/ftz

. sabins

fis

ft

Tartual

A.f

*=2HL

=9HW y=2LW

Width «x

Length

Height

2.55
2.47
1.24
170
1.28
1.57

2.62
2.47
1.13
173
131
1.62

22 0.03 0.39 0.03 0.63

890

211
1,175
2,532

29

720
304
216
1,540

2,284

960
432
4,605

30

15%

12
32
12

1414

03 .59
.03

41

.03

12
335
265

512
3,456

17
192

.61

34
A0

26

07

6
46
133
617

.03

14

1,936 6,270

57

30 315/12

7
1.51

.19
.29

.05

485
1,291

34

657

720
2,160

1,880

756
3,240

12

.15

.20

8,748

81

54

20

(From Fitzroy, D. JASA, 31, pp 893-897, 19539.)

o
&

The effect of the room absorption and dis-
tanece from the noise source on the sound pres-
sure level can be seen in Figure I-17 where
the relative sound pressure level in decibels is
plotted versus distance from a noise source of
sound power level L, for several values of the
room constant. If the room constant is near
zero (perfeetly reflecting surfaces) the sound
pressure level does not differ anywhere in the
room and an ideal reverberation field exists.
On the other hand as the room constant be-
comes very large the sound pressure field ap-
proaches that of a free field. This information
can be very important when considering sound
treatment for a room,

In many cases, the operator of a piece of
machinery is probably affected more by the
direct fleld of the noise source rather than the
reverberant field, Consequently, absorption
treatment on the walls and ceiling will not
reduce the noise of this machine at the opera-
tor’s position, It can be seen in Figure 1-17
that the sound pressure level can never be
below the straight line corresponding to the
free field 1/r* decrease.

Employees a little further from the machine
will probably be in a region that can be catled
n semireverherant field, i.e, where the sound
pressure level is made up of some combination
of the direct and reflected sound. Figure I-17
can be used as n quick puide to determine if
sound absorption treatment reduces the noise
level at a given location,

Suppose it is desired to reduce the sound
pressure level at a particular operator’s posi-
tion which is 8 m from the sound source with
a sound power level of L. If the room con-
stant is determined to be about 1,000, any
absorbent materinl on the walls will have a
negligible effect on the sound pressure level at
this position, If, however, the room constant
is significantly below 1,000, an absorption
treatment of the surfaces of the room {eg.
R=R'=1,000 after treatment) can have an
appreciable effect which would be equal to
[(Ly—=Lw) rcron] = [{Lp— L) m1,000] .

Thus, in practice, one must first determine
when absorption treatment will be useful, It
is important to look at the equations upon
which Figure I-17 is based. In a free field the
sound pressure (pr) obeys the inverse square
law and by Equation (4}
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Py =L, (57)

Also one must deacribe the sound field when
there are walls and objects which cause re-
flections and the sound field hna a reverberant
character, The reverberant field sound pres-
sure (py) depends on the total absorption,

- and it can be shown that

AWpe(l —a)

[>]]

ry= (58a)

whete a, is the geometric menn energy absorp-
tion coefficlent, and by equation (58),

R=S2 —gea-1

d~ay

where R is the room constant and = is the

a3

random incidence (Sahine) absorption coeffi-
cient, thus

p._,”=4}¥pc

{568b)

The total squared sound pressure is just the
sum of the component pressures squated:

P = PPrt pla }ﬁ‘.ﬁm——(sm
11
=Wie (pat®)  (60)

in terms of sound pressure leve! for a free
field, and by equations (25) and (26)

L= L,.,+1omg( ,R) (61a)

where r* and R are in metera’,
For a free flald above a reflecting plane thia
relationship becomes

Ly=L,+10)og (— %) (81b)

2r=



The more general form of this expression in-
cludes the directivity Q such that

L,=Let1010g (3t (610)

Note that equations (61a, b, and e¢) are
identical except for the first term in the argu-
ment of the logarithm, Equations 6la and
61b can be obtained readily from 61c if one
notes that for a nondirectional source in a free
field @=1 and for the same nondirectional
source in a free field over a reflecting plane
@=2, (See Beranek, “Acoustics,” pp 311-
322, 1957, for the development and discussion
of equation (61).)

Clearly the larger R becomes, the lower the
sound pressure level. To determine the de-
crease in sound pressure level when absorption
ig added to a room, which increases the room
constant R, one could calculate the value of
L, from equation 61 for R before treatment
and again for R’, the room constant after
ireatment, or by the equivalent relation

Reduction in dB= (L,. =L - (L'p_Ln')
(62)

L,,-L',.=IOI0g[Q+ )/(S R,)]

where L', is the sound pressure level after
acoustic treatment. The use of this equation
is illustrated by tho following example,

EXAMPLE: The dimensions of a room are
50 ft (length), 25 ft (width), and 12 1t
(height). The absorption in the room is shown
below using absorption coefficients provided by
AIMA in Table I-8.

S‘- L0 A
Room component ftr @ 600 Hz sahms
Tloor, linoleum ..vccnrinens 1,160 0.03 4.5
1 occupanis
seated at dosks ... 100 b5 66,0
Ceiling, plaster ... 1,260 08 75.0
Side walls, gypsum ........ 1,000 05 56,0
board, windows ........ 100 10 10,0
End walls, gypsum ... 450 05 235
hoard, oD e 150 18 27.0
Floor-ceiling,
using eq (51} eeecns 2,600 066 164.5
Side walls ..... 054 650
End walls 082 4956

Given these initial room conditions;

(a) Can absorption treatment be effective in
reducing the 500 Hz octave band saund level
of o newly installed machine at a position 8
meters from an observer?

(b) How much reduction of the sound level
from this source will be achieved using absorp-
tion treatment?

SOLUTION: Since the absorption in the
reom is fairly evenly distributed, the average
absorption can be calculated using equation
(51}
- -Sfﬂ'l 164.5+65+49.5
where o= TS, 2300

or for comparison by equation (55)

-5 4,300
=% ¥z B500_ 1,200 Gad — 0064
=+ 0066 " 0.054 0082

=0.065

and, thus, the room constant
R=4300x (e*~—1)
=4300 x 0,067 =289 ft?

or
R =4,300 {x 0,093 m*/ft*) x 0.067
= 400 x 0.067=27 m*

Obhserving Figure I-17, a room constant cor-
responding to 27 m® is well above the free
field curve at r=8 meters, Absorption can
thus be effective for this position, Note, how-
over, that for a given room constant, absorp-
tion treatment will have less of an effect as
the distance from the machine, or r, decreases.
Algo, the use of absorber materials can never
reduce the sound to a level below that of the
free field radiation. At best, a sound absorber
ean reduce the reflections to zero which is the
same ag removing the surface entirely {i.e., no
surface=no reflection =perfect absorber),

From the data tables of Section VI, an
geoustical wall treatment with an shsorption
cocflicient of 0.95 at 500 Hz and ¢ type of
mineral fiber ceiling panels with an absorption
coefficient of 0.90 at 500 Hz are selected for
absorption trentment, The following room
components are used to calculate the effects
of absorption trertment.
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TABLE I-8 .— COEFFICIENTS OF GENERAL BUILDING
MATERIALS AND FURNISHINGS

Complote tables of mefﬁclehls of the varions matorinla that narmnally conatitute the interine finish of reome
may be found in the various books on architectural ncouatics, The Fotlowing short list will be useful in mnking

simple calculations of the reverhoration in rooms.

MATERIALS COEFFICIENTS, Hz
125 250 500 1,000 2,000 4,000
Brick, unglazet .....o.eoronseeeieseeeseeenes 0.03 0.03 .03 0.04 0.05 0,07
Brick, unglazed, painted ..... 01 01 .02 02 .02 03

Carpet, heavy, on conerete ..... SRR § 1) 06 14 37 .60 85
Same, on 40 oz hairfelt or fonm
PUDBEE .orrreevrrereemercreenns s vesssesearsaseres .08 24 &7 .69 n 13
Snme, with impermeable latex
hacking on 40 oz hmrfelt ar

foam rubber .. [SUEORURPURVITOUN | . | 27 .39 34 48 63
Concrete Block, coarse . . 36 A4 31 .20 39 .25
Concrete Bluck pmnted .10 05 06 .07 .09 08
Fabrics:

Light velour, 10 oz per sq yd,

hung straight, in contaet with wall .03 .04 11 A7 .24 a5
Medium velour, 14 oz per sq yd

draped to half area . PR 1 | 31 49 .15 70 .60
Heavy velour, 18 oz per sq yc]

draped to half areq ......cccoeeeennne .14 35 .55 2 L0 65
Floors:

Concrete or terrazzo ...coeecreeerecrernns 01 01 015 02 .02 02
Linoleum, agphalt, rubber or cork
tile on concrete . ST |- .03 .03 .03 .03 .02
WO0H e rsvs s sareesens 15 A1 10 07 .06 07
al Waoaod parquet in asphalt on concrete.... 04 04 07 .06 ,06 a7
asa:
Large panes of heavy plate glass ......... 18 .06 04 .03 .02 .02
Ordinary window glass ......c.ccecveeivenere 35 25 18 .12 .07 L4
Gypsum Board, 14" nmled to 2 x4's
16" o.c, ... corrrrsanee reervrereee 120 10 05 04 07 08
Marble or Glazed Tile .. SOTURUUR | ) | {01 01 0 .02 .02
Openings:
Stage, depending on furnishings .......... 25 — 75
-Deer balecony, uphoistered seats .......... .50 — 1,00
Grills, ventilating ....eveereriercernvrenremmrinnnns 15 — B0
Plnstar. gypsum or lime, smooth
finish on tile or brick ........... SRR 1 ) B 016 02 .03 .04 .05
Plaster, gypsum or lime, rough ﬁmsh )
on lath ... SRR I | 10 08 05 W04 .03
Same, with smooth finish . . 14 .10 .06 04 04 .03
Plywood Paneling, 3" thick ..cooocovveennne .28 22 17 .09 J0 JA1
Water Surface, as in a swimming pool ........ 008 008 013 015 020 025
Air, Sabins per 1000 cubie feet ¢¢ 50% RH .9 2.3 7.2

ABSORPTION OF SEATS AND AUDIENCE,
sabins per square {oot of seating area or per unit

Audience, seated in upholsiered reats,

per &q ft of floor aren .........ccceevevveivvicnnnns 0.60 0.74 0,88 0.96 0,93 0.85
Unoccupied cloth-covered upholstered

seats, (‘Jer 8q It of floor area .....cccevneee .49 .66 80 .88 .82 70
Unoeccupied leather-covered upholstered

seats, per sq ft of floor aren............ J— 44 54 .60 B2 .58 50
Wooden Pews, accupled, per sq ft of

lOOF AIBI ecvrencrrecrremseraercreresmvmsnnererarenees W57 .81 S5 86 1 .86
Chairs, metal or wood seats,

each, unoccupied ......uconiriimecsinnes 15 .18 22 39 38 30

{Reprinted Courteay of AINMA.)



Room Component 8 n; A
Floor-ceiling:
Wo treatment ... 2,500 0066 164
W/treatment

(to ceiling only) ...... 2,600 .486 1,216
Side walls:

No treatment ........ 1,200 054 65

W/treatment ............1,200 050 1,140
End walls:

No treatment ......... 600 082 49

W/treatment ............ 600 980 510

The reduction in sound level for applications

of the absorption materials are calculated ue-
ing equation (62}, with a directivity constant
Q=2

Reduction in dB

N 1 ,4\|f1 .4
=101 (g0t 7)o )]

where r=8 meters and the ‘untreated’ room
canstant =27 m* The results are presented
in Table I-9 for the average absorption ceef-
ficient as calculated using equation (51) and
in Table I-10 caleulated using equation (65)
which is more representative of the effective
ahsorption.

TABLE 1-0,— AVERAGE ABSORPTION COEFFICIENT
CALCULATED USING EQUATION (51),

Ahsorption Floor- Side End Abhsorpiion Coefficiont
Condition Trented Ceiling Walls Walls s R, Reduction,
Componenta . e e averall m? d8
1 Side and
End Walls 0,066 0.950 0,950 0,436 219 8.6
2 Ceiling A86 064 082 309 145 7.0
Ceiling and
End Walls 486 054 450 430 215 8.6
4 Ceiling and
Side Walls 486 850 082 B8589 aon 9.8
5 Ceiling,
Side, and
End Walls 486 950 050 .680 390 10.7

TABLE I-10.— AVERAGE

ABSORPTION COEFFICIENT

CALCULATED USING EQUATION (55).

Abanrion Floar- Side End Absorption Cosfficient
Condition Trented Ceiling Wally Walls o v, Rexduction,
Components o T e overnll mi dB
1 Side and
End Walls 0.066 0.950 (.950 0.108 46 2.2
2 Ceiling . 486 054 .082 124 53 2.8
Ceiling and
End Walls 486 064 050 164 66 3.8
4 Ceiling and
Side Walls .486 850 .082 .313 147 71
5 Ceiling, :
Side, and ’
End Walls 486 950 850 611 337 16,2

36



For room conditions 1, 2, and 3 it is evident
that the ahsorption in the room is not evenly
distributed. Therefore, an inflated estimate
of the sound level reduction results if the
average nbsorption coefficient does not take
into account the component distribution of
absorption, Thus, with thess conditions, the
significantly more acecurate estimate of noise
reduction is 2 to 4 dB, as caleulated using
equation (55), Room conditions 4 and 5 in-
dicate sound level reductions of 7 to 10 dB
where, especially for condition 5, the ahsorp-
tion treatment is more evenly distributed than
for the other conditions, and most of the sur-
face area of the room has a fairly high ab-
sorption coeflicient, A note of caution should
be heeded hore, however, because a reduction
on the order of 7 to 10 dB is difficult to
achleve in practice, with a reduction of 4 to 7
dB being more realistic, Also, it is usually
advisable to perform the ahove caleulations
for each octave band, which is necessary for
the determination of noise level feduction in
dBA,

(8) Noise Control Devices—This item con-
cerns the selection and use of noise reducing
devices, and because thig is the subject that
accupies most of the latter portion of the com-
pendium, it is only defined at this point.

(7) Mountings—When the desire is to keep
noise from traveling, any possible path should
not be overlooked, Normally one thinks of
sound traveling through the air but this cer-
tainly is not the only medium that will sup-
port sound waves, In fact, sound travels very
well in mast solids,

Therefore when one deals with flanking and
transmission problems it must bé remembered
that the hard materiala being used are very
good conductots of sound. ‘The aid in reduc-
ing sound transmitted through these objects
ia the mismatch of impedances at boundary
surfaces such as from air to steel, or steel to
wood, Just as with electrical power transmis-
sion, the greater the mismutch of impedances
the more reflection of energy and loss in power
tranefer results, As in electronics, the opti-
mum power is transferred when the imped-
ances of the two items are equal. The same
holds true for ncoustics, Therefore, flank-
ing paths can be greatly reduced by intraduc-
ing materiols in the path of the sound which
have poorly matching impedance, For ex-

ample, place pieces of rubber or cork hetween
structural ateel members, mount items on a
material different from the main support, ete,

The most commonly eceurring flanking path
is an actual opening in the partition, A direct
leale such as this can completely destroy the
effectiveness of any sound barrier,

(8) Vibration—While the same principle of
impedance misr-atching alse applies to vibra-
tion iselation and vibration damping, we are
not dealing with the conduction of sound but
with coupled vibrational forces. This topic
was not included in the scope of this work,
Anyone interested in this problem ares may
refer to the literature relating to vibration.

1-4,1—NOISE CONTROL BY
ABSORPTION

1-4,1.1—Ceilings

The main purpose of acoustical ceilings is
for the absorption of sound. In the earlier
examples, it was shown how the absorption
added to a room can reduce the sound pres-
sure level in the reverberant sound field region
of & room.

There are many types of acoustical ceilings,
ranging from the attractive tiles seen in homes
and offices to the thicker sturdier panels that
can he used in an industrial atmosphere. The
range of absorption ability of modern acous-
tical ceilings extends from an NRC of about
0.30 to over 0,90. The ceiling used in the
example had an NRC of 0.90. From a samp-

“ling of the tests performed at one acoustical

a7

testing lahoratory the most commen value for
NRC is about 0.55 to 0.70 aa can be seen in
Figure I-18, This sampling includes cejlings
made of wood fiber, glass fiber, and other min-
eral fibers, It also includes the full range of
densities and thicknesses that are common to
ceilings, This figure shows the relative num-
ber of ceiling materials whose NRC lies in the
indicated range. Since n mean value is ahout
NRC=0.60 one can say that typical noise
reduction effects will be obtained with NRC
=0.60 items, not with NRC=0.90 items,
Note that ceilings are usually tested with
the number 7 mounting {18-inch plenum be-
hind material), The cflect of this mounting
is to increase the absorption in the lower
frequency range over what would be ohtained
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if the material were mounted directly to the
surface, What one can expect from ceilings
for abasorption is NRC=0.55 to 0.70, The
typicnl shape of the curve of sound absorption
coeflicient versus frequency can be seen in
Figure I-19. In this figure, three “typical”
nbyorption coeflicient versus frequency curves
are shown, Note the incrense in low frequency
absorption, and reduction in high frequency
absorption for the ahsorbing material covered
with a perforated metal facing tested using
mounting number 7. Note also that while the
thicker material will usually have a hetter low
frequency ahsorption the two shown here for
mounting number 4 appear to contradict this.
However, the thicker one does have an overall

a8

higher absorption level and this further points
out that there i3 no such thing a& “typical”.
These daia once again reemphasize that the
NRC should not be used as the basis for
selecting any acoustical treatment. The full
set of frequency data should be utilized and
the chosen product matched to the noise spec-
trum in the space where it is to be used,
One note of caution on ceilings should be
heeded, Since acoustic absorption takes place
when the sound penetrates into the pores or
openings in the material, care should be taken
when the ceiling is painted, If the paint is
not applied properly, it can plug the openings
go that sound cannot enter into the material,
The result is that sound is reflected from the
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surface, and the sbsorbent capability is com-
pletely destroyed, If it becomes necessary to
paint an acoustical ceiling the manuiacturer
should be contacted for his recommended
method which will preserve the acoustical
qualities. If it is known before purchasing a
ceiling that painting will be required in the
future, the “paintability” of the ceiling should
be considered, as some ceiling materinls are
better able to withstand painting than others.
Again, check with the manufacturer for his
recommendations,

I-4.1.2—~Walls

Normally walls are considered to be sound
barriers, but as seen in the example, the appli-
cations of absorbent materials to the walls of

a room aid in the reduction of noise levels in
a noisy space,

1-4.1.3—Ducts

One subject area which has not been men-
tioned thus far is the sound path through
ductwork which often connects spaces which
would otherwise be sound isolated from each
other. In particular, the noise of a fan or
blower can travel great distances along the
ductwork and be hesrd in many areas of a
building, .

TFigure I-20 illustrates interconnection
through ducts, The fan in room A produces
vibrations which enter room B through the
floor and it produces noise which may enter
room B through the air diffuser or by vibration
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FIGURE I-21.~=Uses of Flexible Couplings in
Duets.
{n) Canvas or fexible mold-
ed rubber and fabric sleeves
serve as vibration brealks be-
tween fan and connecting
ductworl,
(b) Canvas or molded rubber
connectors between duct-
worlkk and high-nttenuation
devices such as alrcoustat
package sound attenuntors
prevent  short.circuiting of
noise through duct walls, Vi-
bration.isolating hangers
should be used where objec.
tionable amounts of noise
may short-cireuit through
supports and building struc-
ture,

of the duct walls. The noise may travel to all
aother rooms through the duct. The men talk-

ing in reom C produce naise in room B. Noise
from the shap D may travel through the ducts
to rooms B, C, and E,

Figure I-21 shows the use of flexible coup-
lings hetween ducts and blower and between
ducts and a noise attenuation package, as well
as the use of vibration-isolating hangers, Fig-
ure I-22 shows the noise sources in a simple
duct system with the spectra of the sources
and the attenuation of a lined duct, an atten-
uation package, a bend, and the end reflection
losses,

A very good description of the propagation
of sound as relnted to ductwork can be found
in the “ASHRAE Guide and Data Book Sys-
tems, 1970, The following discussion pre-
sonts some of the pertinent information taken
from Chapter 33 of the book,

Although the attenuation of sound in a
lined duct is very complicated, thearetically
the following empirical relation can be used
to estimate the sound attenuation if the
proper limitations on its use are observed.

Atlenuation (dB)=12,6 l-gn""
(63)

where !=length of lined duct in feet; P=pe-
rimeter of the duct inside the lining, inches;
8= cross-sectional area of the duct inside the
lining, square inches; and «=absorption coef-
ficient of the lining (frequency dependent).
Soma limitations on the use of equation (63)
are:

1) smallest duct should be between 6

and 18 inches;

2} duct width to height ratio should be

less than 2;

3) equation should nnt he used where

air-flow velocities are greater than 4,000

ft/minute; and

1) line of sight propagation of the

higher frequencies is not accounted for

by this equation. (In a straight 12-inch
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FIGURE I-22~Noise Sources and Attenuntion in a Simple Duect System. The sources nre
the fon and the grille. Attenuation s provided by a package attenuntion uni,
& lined duct, o bend, and by reflection of low.frequency waves hackward at

the end of the duct,

duct the attenuation in the 8,000 Hz oc-
tave hand will be only about 10 dB for
any lining length over 3 ft. The attenua-
tiont in the next lower actave band, 4,000
Hz, will be nbout midway hetween 10
dB and the value caletlated from equa-
tion (83). The frequency above which
the 10 dB limit applies is inversely pro-
portional to the shortest dimension of the
duct.)

Some actual measurements have indicated
that the sound level drops much faster than
predicted by equation (63) for the first 5 ft
of the duct. After that the rate of sound level
dropofl is much slowar than predicted by equa-
tion (83), Thia iz mainly due to flanking
transmissions where the sound enters the duct
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wall and is transmitted along the wall itself,
This flanking appears to be the limiting factor
in any instance whers the predicted sound
attenuation exceeds 2 dB/{t. To reduce this
flanking it is therefore recommended that
flexible vibration couplings be inserted in the
ductwork far every 26 dB of lining attenuation
required in any frequency band.

If additional attenuation is still required
then the attenuation can be increased by in-
creasing the absorbing surface in the lined duct
as shown, for example, in Figure I-23.
Another meuns of reducing the noise in a duct
ia by using a sound absorption plenum, shown
in Figure I-24, which is sometimes the most

R
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FIGURE I-23=Increase of Absorbing Sur.
face in Lined Ducis,
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FIGURE I-24.~Sound Alsorbing Plenum,

economical arrangement. The attenuation
ptovided by such a plenum can be determined
by the empirical expression

Attenuation (dB)=10 1"“[ cos 0 1—-n
(2 T nS«)
{G4)
where

a= absorption coeflicient of the lining
(frequency dependent),
8,= plenum exit nrea ([t*),
S.= plenum wall area (ft*),
d= distance hetween entrance and
exit (ft),
= the angle of incidence at the exit,
ie., the angle d makes with the
normal to the exit opening
(degrees).
As an example of the attenuation n plenum
can provide, suppose we huild a box 10 7t on
a side which attaches to a 2-ft square duct.
Now line the plenum with a sound absorbing
liner such as fonm or fiberglass, which has an
absorption coefficient in the 1,000 Hz octave
band of 0.6,
For the 1,000 Hz band,
a= 0.6,
8.= 4 ft?,
8= 8 x (10°) -4 =506 13,
d= /87+10"=12,8 {t,
0= tan™' {8/10) = 38.7 degrees,

Attepuation (dB) =
1

10 Iosz[ P ( cos 387 , 1—0.8 )] =21.2dB.

5+ (12.8)7 | 0.6 % 596

"This resuit is lnirly accurate as the predictions
ohtained with equation (64) normally are
within a few decibels for frequencies where the
wavelength is less than the plenum dimensions,
(in this case the wavelength is just over a
foot). For the lower frequencies this equation
can be conservative by 5 to 10 dB since the
abrupt change in the duct dimensions acts to
reflect these longer wavelengths,

It may be necessary to purchase & prepack-
aged silencer, which can be installed as part of
the ductwork, and acoustically treated grilla
where the ducis terminate in rooms. The at-
tenuation of these devices as with airflow
silencing application is dependent on the flow
rate, the pressure drop, and the noise fre-
quency content, ete, Specifie data for each
application should be obtained direetly from
the manufacturer of these items.

The dependence of absorption NRC on
thickness is shown in Figure I-25, This figure
shows the range of typical NRC's for any given
thickness. The frequency dependence varies

- as with any absorbing material on the type
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and spacing of the pores, any covering such
as mylar, perforated metal, ete. Again the
specific product and thickness should be se-

1,25 -

1.00}=

.

NO(SE  REQUCTION COEFFICIENT

25 e L 1 1 | 1 ]
0 | 2 3 4
THICKNESS  ( Inch )
FIGURE 1-25-=Dependence of Noise Redue-
tion Coellicient of Duct Lines
on Thickness,
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lected on the basis of the full range of fre-
quency data and not just on NRC,

I-4,1.4—Furnishings

The use of genernl furnishings, such as
chairs, draperies, carpets, ete., can be used to
provide absorption of the sound in the room.
As seen in the earlier example, absorption can
be very effective in reducing noise levels. For
offices, homes, schools, ete., the noise control
should also be attractive. Modern sound ab-
sorption wall and ceiling treatments are avail-
able in many colors and patterns. But just
using these is not quite enough. If the wall
and ceiling treatment is selected for good
sound absorption and the effect of general
furnishings is overlooked, the [inished area
may be too dead and unpleasant, It is neces-
sary to have ahsorption data on these items.
The coeflicients shown in Table I-8 were ab-
tained from the AIMA Bulletin which was
alsc used for the example.

It is appropriate to note here the data usage
for some of the special wall applications or
landscape screens which are being used in
some of the new open plan offices. Since the
sereens are obviously sold as a preformed unit
and the size of the specimen will aflect the
absorption, the measured ahsorption js reported
directly in aabins per unit and is not redueed
to a coeflicient. Some of the special wall treat.
ments that do not cover the entire wall, hut
do place individual ornamental pieces in some
unconnected arrangement, will also vield dif-
ferent abhsorption values depending on the sur-
face area. The data for these may be reparted
as sabins per unit or ns an absorption coefli-
cient, If the nbsorption coefficient is reported
the exact number, surface area covered, and
relative placement of the individual picces
must be known,

The absorption of curtains and draperies
depends on spacing from the wall, how close
and deep the pleats are, size, and the materinl
used. Some coefficients for these items can be
found in the data tables.

Carpets serve the dual purposes of floor
covering and noise reduction. Noise reduction
is achieved in two ways: carpets absorhb the
incident sound energy; and sliding and shuf-
fling movements on carpets produce less noise
than on bare floors, The Carpet and Rug In-
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stitute has published a report on “Sound Con-
ditioning with Carpet” and some of their
findings are:
1) NRC of carpets laid directly on bare
concrete floor ranged from 0.26 to
0.55;
2) fiher type has virtually no influence
on sound absorption;
3) cut pile provides greater noise reduc-
tion than loop pile;
4) the NRC incrensed ns pile weight
and/or pile heights were increased;

5) carpet pads have considerable effects.- - -

an sound absorption as shown in
Table I-11; .

6) permeability of backing resulis in
higher NRC. In one test a carpet
with & coated backing had an NRC
of 0,40 and the same carpet with an
uncoated backing had an NRC of
0.60; and

7) carpets and pads provide significant
improvemenis in impact noise rai-
ings of floors. Table {-12 shows the
results of tests made on a concrete
slah using » woven, 44 oz wool car-
pet with various pads,

TABLE 111~ EFFECTS OF PADDING
ON CARPET NOISE REDUCTION

COEFFICIENT
PAD WEIGHT,

0z PAD MATERIAL NRC
— NODE coeremrrenceeaevessesassrmsssns 035
a2 Hair ... Verrenstrasanres 0.50
40 b3 £: 11 O sirrrreras 0.65
86 Hair ..........

32 Hair jute ...

40 Hair jute ...

86 Hair jute ..eccmisiicnnines
a Foam rubber, %-inch .....
44 Sponge rubber ...

TABLE 1-12 =~ EFFECTS OF CARPETS
AND I’ADS ON IMPACT NOISE

FLOOR COVERING INR 11C
-17 34
Carpet only ... +14 65

Carpet with 40-0z hairfelt pad ..-+21 72
Carpet with urethane foam pad.. <24 75
Carpet with 44-0z

SPONEE TUBBEL «eeveevecerrrsrennns +25 76
Carpet with 31-0z,

d4-inch foam rubber .......... +28 79
Carpet with 80-0z

sponge rubber ..nreenas e h28 80



I-4,2—NOISE CONTROL BY BARRIER
1-4.2,1—Natural Objects

Controlling noise by barrier is simply a mat-
ter of providing some form of wall or other
heavy dense object hetween the source of the
sound and the receiver, i.e., its path is blocked,

Ong of the most inexpensive and easiest to
accomplish ways of providing a barrier is to
locate a source or a receiver behind an already
existing barrier, For example, if a new apart-
ment is to be constructed near an expressway
and the landscape is hilly, build with a hill
between the apartment and expressway. When
this is not possible, bedrooms or other spaces
where quiet is desired should be on the far
side of the building. Hallways, elevators, ete.,
should be on the side facing the noise. In this
way much of the special acoustical treaiment
can be complately eliminated.

In a factory the noisy machinery should not
be in the same room with quieter objects, If
noisy equipment is to be located outdoors, it
should be placed on the side away from the
area where quiet is desired, If the plant is
located near a residential neighborhood the
noisy activities such g loading docks should
he on the side away from the homes. A little
thought before the installation of some noise
gource can save a lot of time and money later,

1-4.2.2—~Ceilings

The use of ceilings as sound barriers is not
a normal application. Yet it is frequently
through the ceiling, and the open plenum
above into the next room and down through
the ceiling of the adjoining room, that sound
travels, This is just one flanking path that can
seriously degrade the sound isolation between
T00mE.

There are several alternatives for reducing
the noise transmitted in this way. One methed
is to place a barrier in the ceiling plenum be-
tween the two rooms, This may be difficult
sometimes due to piping, wiring, ductwork,
atc., that is probably in this space.

A second way s to place some bartier mate-
rinl such as gypsum heard on top of the ceil-
ings, However, oma must be careful because
enclnsing the space above the ceiling may de-
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crease the absorption coefficient of the ceiling
and reduce the absorption of the room below.

The third method is to use a ceiling that
has both the proper absorption and sound
transmission loss properties. For this reason
ceilings are tested for their transmission from
one room to another as well as for sound ab-
sorption, This test provides a sound attenuq-
tion factor for the ceiling. A two-room test
procedure has been developed for this purpose
(see figure for Data Table 34, Ceiling Sound
Transmission Factor),

1-4.2.3—Walls

The most common means of blocking a
sound path is to build a wall between the
source and the receiver, A wall may he out-
daoors such as & high fence or it may close off
the space between two rooms.

1-4.2.3.1—Freestanding Wall A freestand-
ing wall is defined here as a solid fence, with
no bounding surface above the wsll so that
sound waves can pass freely ever the wall.

Ags with all sound control systems theamount
of attenuation provided by a freestanding wall
depends on the frequency a5 well as many
other factars. For low frequencies where the
sound wavelength is of the same order of mag-
nitude as the wall dimensions, the sound dif-
fracts around the edges and over the top of
the wall with very little attenuation (zero to
5 dB) on the other side. The higher frequen-
cies can be very effectively nttenuated with
reductions of 20 dB being quite possible.

The attenuation of an infinitely long, free-
standing wall can be determined from Figure
1-26 and the relationship

Attenuation (dB)=20 (log 2.5) N+5 dB
N =1, for where (65)

N= [?\-(Ma—d) ]Hr (66)

A=wavelength of sound, meters,

d=straight line distance from source to
receiver in meters,

A+ B=ghortest path length of wave
travel aver the wall between source
and receiver,
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FIGURE I-20.—Geometry for Determining
Sound Attenuation by a Free-
stunding Wall.

Attenuations range from a low of about 5 dB
to a maximum of about 24 dB. This attenua-
tion can then be subtracted from the sound
pressure level that would exist at the point of
the receiver if the wall wete not there,

The obvious maximum attenuation occurs
when A +B >> d and/or when A is very small
(high frequency), i.e., for N large.

Ag an example in the use of equation (65),
the attenustion in the 1,000 Hz octave band
for a freestanding wall 4 meters high can be
determined in the following manner, Assume
the ‘wall long enough o that the sound dif-
fracting around the ends can be neglected.
Algo nsgume the point noise source ig 1.7
meters from the ground and the receiver is a
human enr alao 1.7 meters from the ground,
Lacate the wall such that the source is 3
meters from the wall and the receiver 6 meters
from the wall, 'I‘hen

N‘[zf(378+643 9)] =v7.24=27,

and
Attenuation =20 log (2.5) (2.7) +5dB
=21,8dBre2x 107 N/m*

On the other hand, how high must the wall
be built to obtain a specified attenuation? For
example, fdt the same case as above, how high
must the wall be to obiain 15 dB attenuation
in the 125 Hz octave band? By rearranging
equation (65),

dB~§

20 (67)

N=0.4 antilog

“The value of A+B can be derived from equa-

tion (66) as
A+B=Ntx/2+4d.
The wall height can then be determined on a
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trinl and error basis or graphically; in this
case, A-+B is 11.2 meters, which corresponda
o a wall height of 5 meters, (Further discus-
sion of the attenuation of sotnd by [ieeslund-
ing walls can be found in J. Acoust, Soe, Amer,
55(3), pp 504-518, March 1974,)

The wall should be constructed of a material
such that transmission through the wall doey
not degrade its performance since the above
equations assume no transmission through the
wall, Thia can be readily accomplished if the
surface density of the wnll is at leaat about 2
Ibs/ft?.

One final note on the use of o freestanding
wall is that the noise from the source will
reflect off the wall s0 that to an observer on
the same side of the wall, the sound pressure
level will be higher than if the wall were not
there,

1-4,2,3.2-—Walls as Partitions Betiween Spaces
‘When using a wall as a sound barrier between
two spaces the principal concern is with the
transmission loss and flanking paths. The
transmission loss (T'L) of partltxon is given
by equation (38}

TL=10 log}dB

where 7 is the transmission coeflicient and is
a function of frequency. Also the transmission
loss iz measured between two reverberation
rooms and caleulated {rom equation (43) as

TL=NR+10log 8/A

where NR= L,, -L,, is the difference in sound
pressure levels I:etwean the two rooms, S is
the transmitting atea of the specimen, and A
is the total absorption in the receiving reom.
Thus, to determine what the sound level in
a room would be after a barrier wall has been
erected, this equation can be reversed to obtain

NR=TL-10log 8/4

and it can then be seen that the noise reduc-
tion is dependent on the tota]l absorption in
the receiving room. This is understandable if
one remembers what reverberation does to the
sound field. The noise that comes through the
wall bounces around in the receiving room so
the level is not what it would be if a free fleld
existed on the receiving side.
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EXAMPLE: The sound pressure level on one
aide of n 10 ft by 14 ft wall is mensured 95 dB
in the 500 Hz octave band. If the transmis-
sion loss of the wall is 47 dB in this band and
the absorption in the reeciving rocti is 1,000
sabine, what will the sound pressure level be
in the receiving room?

SOLUTION:

NR=[L,— L, =TL~10log §/4
or ©

L,'=L,,‘ —TL-410 log 8§/4

=95—47+10 log 1‘1’ ;0104

=385dBre2x 107" N/m?,

and the absorption in the receiving room has
teduced the sound level by 8.5 dB more than
what is predicted by simply subtracting the
transmission loss value from the sound level
in the source room. Note that if the recelving
rootn is very hard such that § > 4, then the
opposite is true,

In the general case of using a partition as a
sound barrier, the partition may be a wall
with a door and windows and may even be
built in several sections each with o different
transmission loss. It is necessary to know the
average transmission loss of the entire assem-
bly, This is found by first determining an
average iransmission coefficient T as

=78
i

=

nS 84St ka7
S, +8,+85,+...+8, CH

{68)

58
i

and

TLm'x= 10 log S/ T,

(69)
where T is the total tranamittance, S is the
total surface area of the barrier system, S, is
the area of the 1 section of the partition,
and 7 is the transmission coeflicient of the i
section of the partition which is determined
by rearranging equation (38):

n=antilog {~ % .

{70}
Now the noise reduction of this partition van

be determined by combining equation (69)
with equation (43) as

NR=TL-10log S/A
=10 log §/T=10log 8/4

or

NR=10log A/T dB
(71)

As an example, the noise reduction of a parti-
tion that is one wall of the room used in the
example of absorption material application can
be determined for the 500 Hz octave band.
(See Section I-4, item (5).) Let the wall be
made of concrete with a transmission loss of
50 dB at this frequency, a doof with a trans-
mission loss of 25 dB, a window with a trans-
mission loss of 30 dB, and a leak under the
door 0.25 inch high, The areas and transmis-
sion coefficients for each as determined from
equation (70) are

Aron, TL, 1S,
Item Dimension itz 4B " fta
Wall........ 121t x 100 f¢t 1200 50 000001 00120
Door......7ftx 8.5 ft 245 25 00018 0775
Window.4ftx 61t 24 30 00100 .0240

Leak.......0.26 inch x 3,5 ft 088 0 L00000 .B80O
Total transmittance, ' 8036

{Note the largest transmittance is through
the 0,25-inch leak under the door.) The noise
reduction of this wall can now be determined
using equation (71) and the total absorption
in the room, Thus
NR =10 log -a0e =24 dB.
9336

Due to the sections with lower transmission
loss values (especially the leak) and the hard-
neas of the receiving room, the 50 dB wall
results in a4 noise reduction of only 24 dB,

if the same absorbent treatment as in the
absorption example 8 used, we will have a
noise reduction of

NR=10 log%% =35 dB.

The noise reduction increased, by 11 dB to
35 dB which indicates the leak should have
been fixed firat, If the leak Is plugged with a
seal that provides o transmission loss of 50
dB, the total transmittance i8 reduced to
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0.1135, Consequently, the noise reduction of
24 4R is incrensed to
278
NR=10 iogm =34 (TB,
which is almost as much as the sound absorh-
ing trentment provided.

Now the whole job, sealing the lenk and
adding absorption materials to the room, re-
sults in a noise reduction of

_ 2865 _
NR=10 10[,'0—.—1—1'5‘—5- =44 dB,

which ia 20 dB greater than the 24 dB ob-
tained with the lenk and without additional
ahsorption, T'e improve this even more, it can
be seen from the calculated transmittances
that the door and the window are still the
weakest links. Also, the transmittances of
these twao sections are seven times as high as
the rest of the wall even though their total
area is only a little more than 3 percent of the
total surface aren,

Before discussing complete enclosures
around noise sources, a brief detour should be
taken at this point to discuss the behavior of
walls as sound barrlers. Referring to equation
(38), the trunsmission loss of a barrier be-
haves according to the “mass law",

Basically this masa law states that if the
weight s doubled, the transmission Joss will
increase by 6 dB. This, however, does not
held strietly true in practice, In the real world
a doublinig of the mass of the wall will increase
the transmission loss only by about 4 or 5 dB,
The real world tnass Jaw, which is obtained
from empirical resulls can be stated as

TL=23+14.6logm 4B
(72a)

where 7 is expressed in 1b/ft® or

PL=13+14.5 log m dB
(72h)

where m is expressed in kg/m? The increase
predicted from this expression for a doubling
of the mass is about 4.4 dB (Harris, Chapter
20).

If praper construction techniques are used,
it is possible to get more than a 6 dB inerease
in transmission loss by doubling the mass. The
tain factor in rchieving greater than the mass
law prediction is to construct what is referred
to as n “double wall”, In a dnuble wall ar-
rangement the two sides of the wall are inde-
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pendent of each other (there are no connecting
braces, and each side uses its own set of studs.)
Inr general, walls can be classified as non-
lond-hearing partition typo walls, Joad-bear-
ing, and masonry type walls, Magsonry walls
are made up of bricks, or various types of
concrete and may be plastered or painted.

1-4.2.3.3—Plasterboard Walls  Plasterboard
walls are relatively light, inexpensive, and easy
ta erect. A typical plasterhoard wall consista
of two plasterboard leaves, separated hy an
air space and a system of studs or framing
members. The sound transmission loss of such
o wall depends on the transmission lasges of
the individual leaves and on the degree of
coupling introduced by the intervening air
space and stud system, The studs can some-
times act as vibration conductors and thus
may degrade the performance of a wall aa.
sembly. If the studs have law torsional rigid-
ity {(e.g., steel channels) transmission via the
studs appears to be negligible, Figure I-27
shaws the transmission losses of three wall
assemblies as functions of frequencies. Wall
assembly number 1 has the lowest ST'C even
though its denaity is slightly higher than the
other two assemblies, It can be seen from the
figure that a significant increase (14 dB in
this case) in transmission loss can be achieved
by separating the two leaves of a wall and
putting a sound absorbent batt in the wall
cavity,

1-4,2.3 4—Concrete and Brich Walls

Load-benring walls made from concrete or
bricks are heavier than the plasterboard wall
and consequently they can provide increased
sound attenuation. For instance, the Brick
Institute reporta STC's from 39 to 59 for spe-
cific walls made from structural clay tiles or
bricks, with their weighta ranging from 22 to
116 I/ ft2, Conerete walls also provide similar
attenuation and in general the dense, heavy-
weight concrete walls perform better than the
lightweight concrete walls — particularly at
low [requencies.

It should also he noted that unpainted
lightweight conerete blocks have good sound
absorptien but painting or spraying the wall
will result in reduced absarption, 'This is sum-
marized in Table I-13.
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FIGURE I.27~=Improvement in Wall Teanamisslon Loss by Spacing Sides, and by Adding
Absorbing Materinl in the Cavity. (Datn Courtesy Nationnl Rescarch Couns

cll of Canaila,)

Wall Assembly No. 1: Two layers of i&-inch plosterboard with jolnt com.

pound, Welglt=—1.6 1b/sq ft.

Wall Assembly No, 2 Two Ya-inch plasterboard lenves with 3%-inch space,
no studs, Weight—1.2 lb/sq ft.
Wall Assembly No. 3: Two 14-inch plosterboard leaves with 3%.Ineh space,
2.4nch thick absorption, Weight—d,2 1h/sq ft.

TABLE 1-13—NOISE REDUCTION
COEFFICIENTS FOR CONCRETE
{Caurtesy Expanded Shale and Biate Tnatitute)

Materinl, Adjustment, percent
modium texture, Apptosimate Coarse Fine
unpainted NRC texture {oxture
BExpanded shule Add 10 Deduct 10
bloek wvivniemern 0.46
Heavy nggregate Add & Deduct &
black ..oeermirnners 27
Deductionn from NRC for painted block, percont
One' Two Three
Paint type  Application Cont  Coats  Coats
ADY e SPIRY 10 20 70
Oil boso ..........Brushed .. 20 656 75
Latex ot
reoin base ....Brushed .. 30 55 80
Cemont buse ... Brushed ... 80 90 —_
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In addition to plasterboard and masonry
many other types of wall materiuls are used
and the wall construction also ranges from a
gimple brick wall to walls with a complex stud
system combined with acoustical and thermal
batts, Plywood, hardboanrd, steel, ete, are
other commonly used wall materinls, In all
cases it can be said that increased mass and
decreased coupling between different compo.
nents along the path of sound result in high
transmission loss. Data Tablea 27, 28, and 20
provide much useful information about the
transmission losses of many different types of
walls,

1-4.2.4—Glnss

Glass windows are often the weal link in
an olherwise good sound barrier. Acceptable
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sound transmission loss can be achieved in
most cases by a proper selection of glass,
Mounting of the glass in its frame should be
done with care to eliminate noise leaks and
to reduce the glass plate vibrations,

Acoustical performance of glass is often im-
proved by a plastic inner Jayer or an air gap.
Table I-14 shows the comparison of STC
values for glass and laminated glass of various
thicknessea, Table I-15 compares the mono-

_ lithic glass plate with air-spaced glass of equal

thicknesses,

TABLE I-14—SOUND TRANSMISSION
CLASS OF MONOLITHIC AND
LAMINATED GLASS

Two Equally Thick Loyers

Glase with 0.030-inch
Plaatic Inner Layer,

Overall Monolithic
Thickness, Glaas,

inch 8TC s1'C
0.125 23 —
25 28 34
;] 31 37
a5 36 41
1.00 a7 —

TABLE I-15—SOUND TRANSMISSION
CLASS O AIRSPACED GLASS AND
MONOLITHIC GLASS OF COMPARABLE

THICKNESS ot
Comparalbily
Thick Glassg
Overall Alr-spaced without
Thickness, Glesa Alr Space,
inch Construction 8TC 8TC

1.0 Twa 0.25-inch plates
with 0.50-inch air space....32 81
15 Two 0.25-inch plates

with l-inch air apace.......... a6 u
275 .25 and 0.5-inch plales

with 2-Inch air space.......... 39 14
4,76  0,25. and 0.6-inch platea

with 4-inch air apace.......40 36
6,75 0.25- and 0.5-Inch plates

with 6-inch air spuaece......42 36

I-4,2.6-—Doors

Sound transmission loas of a door depends
upon its materinl and construction, and the
sealing between the door and the frame, Most
doors are of wood or steel construction with
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various stiffnesses and barrier bhatta added to
the hollow cavity inside the door if one exista.
It is usually difficult te specify the STC of &
door because the sealing hetween the door and
the frame is not a precisely controlled variable,
The varintions in STC's of two doors as the
sealing wasg improved by increasing the deflec-
tion of gaskets, by adding extra gaskets, and
by changing the gaskets materials, are shown
in Figurs I-28, In each case the improved
sealing improves the performance such that
the STC approaches its maximum possible
value shown by the completely sealed case,

This figure points out improvements that
can be made by attacking the weakest link.
If better sealing does not offer sufficient im-
provement selecting a better door design be-
comes necessary, Generally the heavier doors
provide increased attenuation, Wood and steel
doors behave esgentially in a similar manner
as shown in Figure 1-29 which shows a form
of the mass law dependence of STC's on
woeights {in lbs/ft*) for wood and steel doors.
These data which- ure based on many tests
conducted in an acoustical laboratory, indicate
an increase of 8 to 9 dB in ST'C for a doubling
of the weight. Note, however, that efects of
better design, hetter sealing, ete., are also
reflected in this figure. The approximate re-
Iationships are

For steel doors: STC=15-+27log W
For wood doors: STC=12-+32log W

where W=weight of the deor in Ib/fts, It
should be emphasized that these relationshipa
are purely empirical and that a large deviation
can be expected for any given door.

1-4.2.6—Enclosures -

In many cases the purpose of an acoustic
enclogure is to keep the noise from getting in-
side. Examples are sound proof hooths for
machine operators and audiometric teat booths
for testing the hearing of employees, It is
relatively straightforward te caleulate the
noise reduction hy employing the principles
presented in Section I-4.2.3.2, since the en-
closure may simply be regarded as a small
room, and its walle as partitions. More often,
however, an enclosure, or box, is placed around
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a noise source to keep the noise from getting
outside. In predicting the noise reduction {or
this case there are some subtleties which war-
rant further discussion,

To predict the noise reduction of an en-
closure the procedure is the same as with o
barrier wall. One first determines the trans-
mittance of the total surface area and then,
inctuding the absorption of the space outside
the enclosure, determines the noise reduction
of the box,

EXAMPLE: Suppose the noisy machine in
the factory of the previous example is covered,
If the enclosure is built with partitions whose
transmission loss in the 500 Hz octave band
is 60 dB and the size of the enclosure is 10
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ft x 10 ft x 10 ft with a 7 ft x 3,5 ft door (no
leak this time), and the scund pressure level
inside the box is measured to be 92 dB in the
§00 Hz octave band, what is the noise reduc-
tion of the enclosura?

SOLUTION: As before, first determine the
total transmittance of the enclosure using
oquation (70) as

Area, TIL,

Ilem ft® dB T Sr
k411 S 375.6 50 0.00001 0.0039
Ceiling ... 50 .00001 0010
) 1175} 245 25 ,00816 .0776

Total Transmittance T'= .0823
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and then the noise reduction from equation
(M)

NR=101log

where the total absorption in the room is talken
from the previcus example for the cnse where
the room was treated with absorbent materials,
In this case a noise reduction has been
achieved that is greater than the 44 dB trans.
mission loss that might be expected (and with
a 25 dB door).

However, the noise reduction (NR) com-
puted sbove is the difference between noise
levels inside and outside the box, and repre-
sent what one would most likely be concerned
with in practice. The real question concerns
the reduction in noise leve} at a point outside
the box, measured befote and after the instal-
lation of the box, An interesting phenomenon
oceurs in a complete enclosure, If there is
some source of sound power and a box is built
around it, the sound energy density, or the

A_ 2865 _
',F—].U Iog O.TBEE_45 dB
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intensity, will increase until the amount of
power absarbed by the walls is equal to the
power emitted by the source. This phenom-
enon is referred to as “sound build-up”,

For example, the new machine to be in-
stalled in the room will be enclosed by a 10 ft
% 10 ft x 10 ft box made of stecl with an ab-
sorption ceefficient in the 500 Hz octave band
of 0,02, Assume the floor is smooth concrete
with the same absorption coefficient. The
room constant far this enclosure is determined
using equation (56h)

R=S(e®—1)=12 ¢

The sound pressure level just inside the en-
closure (assume 5 ft to wall) is now obtained
from equation (61b)

L,=L,+10log (§:T+%)

=106+10 log (0.0685 +3,58A0)
=110.6 dB re 2 x 107* N/m?



Note: r* and R must be in meters squared for
this equation,

The sound pressure level that existed at the
5 ft position belove Lhis siedl enclosure was
built, was only

L, =105+10 log (0.0685+0.0119)
=106~10,9
=084,1dBre2x 107 N/m*

(using B from the absorption example in the
appendix with absorption in the room),

This value of 94.1 dB corresponds to the 5 ft
position prier to the construction of the en-
closure, whereas noise reduction corresponds
to the value that exists within the enclosure.
For example, since a noise reduction of 46 dB
wes determined for the enclosure 94.1~45
=40.1 dB is not used, but instead 110.6—-45
=856.6 dB or en effective noise reduction of
only 94.1 —66,6=28.5 dB,

This problem is not insurmountable. The
solution is to add absorption to the lining of
the walls of the enclosure, I the job I8 good
enougli, the level at the inside of the wall can
be very nearly what it would he in a free field.
In the above example, the external room con-
stant was so large that the sound pressure at
b ft from the source was essentially that of a
free field. A quick check of the relative mag.-
nitudes of the two terms in the argument of
tha logarithm in equation (61) indicates this,

Another factor that must be considered is
resonance. If the dimensions of the box result
in resonance due to one of the modes of the
sound, the box can be driven to high levels of
vibtation and become a new radintor of thess
components of the sound. When this occurs
the sound pressute level outside the box can
be higher than it was even before the hox was
ingtalled, This effect is significantly reduced
when the noise source occupies a suffliclent
fraction of the room volume, by the use of
absorbent lining on the interior surfaces of the
enclosure, damping treatment on the panels,
and stiffening of the panels,

I-4.2.7—Floots

The use of floors as barriers of sound in the
path between two rooms is exactly as with
walls plus a few additional considerations.

First consider the STC of the floor, Generally,
floors have good STC since their structural
requircments are such that the floor has sul-
ficient mass, However, this is not always true,
especially in some of the modern apartment
constructions,

One of the main problems with floors is that
they are located in the direction of gravity for
footateps, falling objects, support of furniture
and equipment of all sorts, etc. These falling
objects produce impact noises both in the
spaces above and helow the floor, Because of
these impacts, many floors are now tested for
impact insulation,

As discussed in Section 1-3.4, a standard
tapping machine makes impacts on the floor
and the seund pressure level is measured in
the space below. These measurementis are
made in one-third octave bands and the spec-
trum of the sound is compared to a set of
standard contours resulting in a one.number
rating for the IIC of the floor. Also, the meas-
ured sound pressure level in each of the 16,
one-third octave bands is nermalized fo a
room with an absorption of 10 metric sabins
or 108 sabins in square feet. To determine the
sound pressure levels in the space helow the
floor, equation (46) is simply reversed

L,=L,—10log A,/A
or
L,=L,+10log A,/A

where A, is 108 sabins and A is the absorp-
tion in the room below the floor.

Ior example, suppose the floor of interest
is the ceiling of the large room used in the
previous examples, If the floor had an IIC of
61, what sound pressure level would the tap-
ping machine produce in the room below in
the 500 Hz band? By definition, the IIC is

" the same as the sound pressure level in the
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500 Hz band. Before adding the absorption
treatment the total absorption in the reom in
the 500 Hz band was 278 sabins, Thus
L,=61+10 lng;—g-%-m‘t? dB re 2 x 10-° N/m?
and with the measured background levels this
would not contribute anything at all. What
background levol will be measured after ab-
sarption is added to the room? The total ab-.



sorption is 2865 sabins in the 500 Mz hand
and

L.=51+10 ]ogé—l%

=37 dB re 2 x 107" N/m?

Again it is seen how absorption in the receiv-
ing space complements the sound harrier prop-
erties of some other item.

While these two caleulations show the kind
of games one can play with numbers and ab-
sorption treatments, it cannot be said that the
rea]l noises produced by ohjects hitting the
floor above will resemble the noises of the
tapping machine. There is no definite way
one can predict the sound pressure levels in
the room below any particular flaor without
firat measuring the noise of the specific impact
of interest. The only handle that is available
is that the higher the IIC the lower the sound
level in the space below for most, but not all,
types of impact noises, Of course, just as with
STC, the true shape of the sound spectrum
must be considered in its entirety.

If it is desired to increase the IIC of a floor
structure it can usually be accomplished with
relative ease by the placing of a carpet and
pad or other suitable soft material on the floor,

With regard to airborne sound transmission,
it waa shown earlier that the floor prohably has
a good STC, It should not be overlooked, how-
ever, that flanking paths such as into the walls
of the upper room, dawn through the wall, and
out into the space of the room below, can
contribute a good portion of the noise in the
space below, Also, any impact on the floor
will send vibrations into the walls which can
become airborne sound in the room below.

Laboratories that measure impaect insula-
tion provide a good test floor in terms of isola-
tion. Any good installation of a floor that
must have a high insulation against impact’
noises should be equal to the laboratory setup.
There are numerous ways and materinls that
can be used to increase the isolation of the
floor from the wall and even from the subiloor.
The interested reader should consult & good
bhook on architectural acoustics for the many
designs presently used.

Of additional benefit to the sound barrier
properties of a floor is the fact that if there
is A space helow there is probably some kind
of ceiling also. Consequently, a floor should
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not be considered alone but as a floor-ceiling
system, Well designed floor-ceiling systems
can significantly imprave the acoustic environ-
ment by reducing impact cound geperatien,
increasing the sound abserption, and attenuat-
ing the airborne sound that passes through the
Noar,

Sound transmission of a fleor can be de-
crensedd by increasing the weight of the floor
or by designing & more complex floor system
using ncoustical batts, cavities, ete., as shown
in the figures for Data Tables 30 and 31,

The IIC of a floor eannot be significantly
inereased by increasing its weight, but a car-
pet on the floor, or even better, a carpet placed
on & pad, can greatly increase the IIC. The
effects of various floor treatments on STC and
IIC are shown in Table I-16.

Consideration must be given to what hap-
pens when a piece of vibrating machinery is
mounted on the floor, At the moment no
parlicular test procedure exists to predict
what noise this type of installation will have.
What can be said is that if the floor is driven
to a sufficiently high level of vibration it will
become an acoustic radiator of noise into the
spaces hoth ahove and below. To prevent
such problems ene must mount machinery on
proper vibration isolation mounts.

1-4.2.8—Ducts and Piping

Previously the propagation of sound along
the length of a duct and seme of the benefits
of linings, bends, plenum chambers, ete., were
discussed. Now the concern is with sound that
propagates through the duct wall, into and
out of the duet. The primary concern in this
case is keeping the sound from getting out of
the duct, therefore, it should be remembered
that ducts make good acoustical connections
between rooms. One does not want to have
sound enter the duct where it passes through
o noisy room to be transmitted to another
room, especially if a great deal of time, money,
and cffort have been expended to reduce the
noise (o.r. from fans, blowers, ete.) by inatall-
ing plenums or silencers, In either cgse, if
barrier treatment is applied on the outside of
the ductwork or the piping it should reduce
the transmission of sound through the walls,

The covering of & pipe or duct with some
sound barrier material is normally referred to
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TABLE I-18.—TYPICAL IMPROVEMENTS WITH
FLOOR AND CEILING TREATMENTS

Change in Ratings
Type of Treatment Airborne, Impact,
sTC INR or IIC
2-inch concrete topping, 24 Pel...oeereiniie s msi s 3 0
Standard 44 oz carpet and 40-02 PRA...ceiee v verecirnie e sarerasirns 0 48
Other carpets And PALS ....evvovrveeeriomesasmesssseass i sesreserissesmesersasessarses 0 44 to 66
Vinyl tile .. rreea et et traen 0 3
0.6-inch wood quck adhered to concrete 0 20
0.5-inch wood block and resilient fiber under-
lay adhered t0 CONCIELE oo rrrevias v ssrerna s sim s aseeyeses 26
Floating concrete floor on fiberboard .... 7 16
Wood floor, sleepers on Conerete .....mnisinmsens e 15
Wood floor on fiberboard .....ccccoirecsriiennee 10 20
Acousticel ceiling resiliently mounted ............. 5 27
Acoustieal ceiling added to floor with carpet .....ceviccvrniviniinns 5 10
Plaster or gypsum board ceiling resiliently mounted eresreanne 10 8
Plaster or gypsum board ceiling with insulation
in space above ceiling 13 13
Plaster direct t0 CONCIOLE ......cceecimvirerenisemiessionsimsnarsasisassessessns ] 0

as “lagging”, Lagging amounts to wrapping
the pipe with a flexible sound barrier material
in such a way that no ssams exist to permit
an acoustic leak, This is accomplished by over-
lapping the barrier materia]l at the places
where one piece ends and another hegins, also
overlapping the two ends of each piece at the
peint where they wrap back on each other.
These seams should then be secured with duct
tape so that the barrier remains properly in
place,

To realize full benefit of the lagging, the
battier must not touch the pipe it is covering.
Any direct connection between the lagging
and the pipe will cause the lagging to vibrate
ns well, and reduce its effectiveness as a sound
bartier, This incidently also holds for any
enclosure around a noise source. The lag-
ging can be effectively “floated” away from
the pipe wall by first wrapping the pipe with
a Inyer of fonm, fiberglass, or other porous
material that acts both as a vibration isolator,
and sound absorber, and even increases the
transmission loss in the higher frequencies,
The outer layer of barrier material can be

made of any limp impermeable membrane
such as thin sheet metal, asphalted paper,
rubber, lead loaded vinyl, lead sheat, ete, The
heavier and limper the better, just as with any
barrier application (see figures for Data Table
45 for application),

The menns of determining how much re-
duction in gound level can he achieved by such
treatment is a little more dificult to deter-
mine than for a wall or enclosure because of
the different types of ncoustical data that are
encountered, Some iterns that are useful as
lagging materials such as leaded vinyl may

.algo be useful as a hanging curtain or as & plug
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to close some opening. Consequently, the
manufzcturer of these items has tested them
for transmission loss in the usual way between
two reverberation rooms, This provides a good
measure of the sound barrier capability of the
material, but requires that one knows the
gound pressure level very closo to the pipe
along its length and the absorption in the sur-
rounding space. Some manufacturers actually
mount their materinl on a piece of teat pipe
and determine the noise reduction of the cov-



ering by measuring the sound pressure level
inside the pipe and in the space outside the
lagging, To use these data requires that the
antind pressure level inside the pipe, the sound
pressure leval produced by the pipe vibrations,
and the absorption in the surrounding space
be known.

Some mensurements are made with a test
pipe in a reverberation room with a noise
source of some kind inside the pipe, Measure-
ments are made in the room with enly the
bare pipe and again after the pipe is lagged.
This measurement is called “Insertion Loss”,
i.e., the loss of sound pressure level due to the
insertion of the item under test, This is the
seme technique as used for mufflers and other
such devices,

Since these insertion loss data are so much
more meaningful and engier to use, there is
presently under consideration by ASTM a
standard test procedure for pipe lagging. Hope-
fully, in the near future the new data gener-
ated by this method will be available for use,

In pipes in which there is some fluid flowing,
the sound soutce may be more than the noise
of the fan, blower, or whatever. The turbulent
fluid flow also creates noise which can travel
far downstream from the source, The nolse
malking item is usually connected to the fol-
lowing piping se that when the fluid-borne
sound causes the pipe to vibrate, the vibration
of the noise source is also transmitted along
the pipe walls, Any or all of these vibrations
can result in an increased sound power output
of the piping system. It is therefore recom-
mended that flexible pipe connections be in-
serted every so often in the pipe to prevent
the passage of the pipe wall vibration to the
next section of pipe. Prevention of such vibra-
tion paths, or short circuits, can be very help-
ful in reducing the amount of attenuation
required in the succeeding section of piping.

1-4.3—NOISE CONTROL BY
COMBINATION OF
ABSORPTION AND BARRIER

I-4.3,1--Walls and Enclosures

Woalls are usually thought of as sound bar-
riers, but they are also a place to mount sound
absorbenl materials. It hzs been discussed
how wails introduce a transmission loss into
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the paths of the sound from source to receiver,
and how the barrier property is enhanced by
proper use of ahsorption in the receiving apace,
Generally a wall behaves according to the
mass lnw as a barrier but this predicted mass
law can be excceded if proper design tech-
niques are incarporated, such as using double
wall. Even this double wall construction can
be enhanced as a sound barrier if the space
between the two sides is filled with a sound
absorbing material, or more limp mass can be
added by simply hanging a piece of sheet lead
or leaded vinyl in the space. All of these tech-
niques have been in use for some time such
that many constructions are available.

The capability of obtaining tremendous
sound transmission loss through a wall still
has n wenkest link, All too often the effective-
ness of a wall is reduced or even destroyed
by careless inclusion of poor sound barrier
windows and doots or even an open leak some-
where in an otherwise impermenble wall, (See
example in Subsection 1-4.2,3.2,)

Not only does the weakest link reduce our
effectiveness but flanking is a reality that can-
not be overlooked, If a sound barrier is to be
inatalled then someone is cencerned enough
about it to spend the time and money, It only
seems treasopable that the installation should
praduce its best results. No portion of the
noise source should touch the barrier, and the
barrier should be isolated from other surinces
that extend beyond it, For example, even
when simply putting an enclosure over a noisy
machine, the enclesure should not be mounted
directly to the floor even if the machine is on
vibration isolation mounis, There may still
be some vibration in the floor and that, when
coupled with the wall and the noise inside,
can result in a loss of effectiveness,

Also, with enclosures one must be concerned
with buildup of the sound pressure leve] within
the enclosure and the room constant, For
example, let an enclosure be placed at a posi-
tion 10 ft from a noise source, and over tho
frequency range of interest let the transmis-
sion loss of the material be 30 dB. If the
sound pressure level is measured at this posi-
tlon one might at first expect the level to
be reduced by 30 dB. This is not the case,
however. When the enclosure is built around
the nolse source it hecomes a new room with
its own room constant which will be diflerent



from that of the original space. 1f the original
space is @ very large room or outdoors such
that the sound field is cssentially that of a
free field, the sound pressure jevel at Lhe 10 ft
position will be approximately 28 dB below
the sound pressure level of the source (sce
Figure 1-17). If the enclosure is now con-
structed out of a highly reflecting material
guch as steel, o reverberation field is set up
inside the enclosure. If the room constant of
the enclosure is now determined to be 500
the sound pressure level at the enclosure wall
on the inside will be anly 20 dB below the
sound pressure level at the source, or 8 dB
greater than the original measurement. Thus
the transmission loss of the panel will be 30
dB below this new value and the overall re.
duction on the outside of the wall will only
be 22 dB and not the 30 dB that was
anticipated.

Thie sound pressute buildup inside the en-
closura can cauge an effective dectense in gound
transmission loss of up to 10 dB. Tt is for
this reason that enclosures are normally lined
with a sound absorbent material in order to
increase the room conatant of the enclosure.

It should be noted, however, that not in
any case can the use of acoustical trentment
inside a room reduce the sound pressure level
at a point belaw that of the direct path trans-
mitted wave. This wave is the free field wave
which represents the minimum achievable
sound pressure level that can he abtained with-
out using a sound barrier between the source
and the receiver,

When using an enclosure to reduce the noise
transmitted from a sound source, the import-
ance of leaks cannot be overemphasized. A very
small aten of low transmission loss can greatly
reduce the effectiveness of the surfnce. If, for
example, n panel with a transmission loes of
§0 dB, 4-ft wide by 8-ft long is installed with
0.1-inch crack around the edge, the ellective
transmiseion loss is reduced to approximately
22 4B,

The elfects of a freestanding wall as a sound
barrier depend on the frequency of the sound,
the height, and the location of the wall, The
frequency dependence is such that the dimen-
siona of the wall or barrier must be very much
larger than the wavelength of the lowest fre-
quency of interest. Just as with absorption
and transmission loss, the higher frequencies
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are more significantly affected. When the
dimensions are small compared to a wave-
length the sound wave merely diffracts over
the top or arcund the edges and tha altenua-
tion is neglipible,

Tor the maximum effect the wall should be
os high and as near to the seund source or
receiver ns possihle. When considering the use
of a wall as a sound barrier the relative posi-
tions of the source and the observer must be
taken into account, Also, it iz possible that
the side of the wall toward the noise source
may need to be lined with an absorbent ma-
terial so that reflected sound waves do not
increase the sound pressure level on this side.

1-4.3,2—Ducts and Piping

When noise from an air duct must be re-
duced the usual procedures of absorption and
transmission loss aro used. A lining of an
absorption type material not only reduces the
sound pressure level observed outside the duct
but also attenuates the sound waves that are
propagating along the inside of the duct. For
these sound waves the attenuation due to an
absorbent type lining, per Equation (63),

Abtenuation=12.6 7 o+ B/t

where P ig the perimeter in inches, A is the
cross-sectional area in square inches, and « i
the absorption coeflicient of the liner material,
'This empirical relationship has been found to
predict the attenuation to within 10 percent
over a limited range of duct size, absorption
coefficient and frequency of the sound, For
cages outside these ranges many techniques
are available for reducing the sound pressure
level. These techniques include the use of
mulllers, tuned sbsorbers, bends, restrictions,
special design of the duct liner plenums, ete.

To limit the noise transmitted through the
pipe walls, a limp, massive, impermeable cov-
ering over some porous sound absorbing mate-
rial can produce significant ingertion loss, Vi-
bration breaks in the length of the pipe or
duct also serve to stop the flow of vibrational
energy along the length of the piping.

Piping connected to vibrating machinery
such as a compressor should be isolated by
flexible couplings, or isolation hangers as
ghown in Figure 1-30. The use of additional
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mass to further reduce vibrations is alsp
shown, The compressor itsell is mounted on
vibration isolators, Where this is insufficient,
the floor itself should be isolated from ad-
jacent building structures as shown in Figure
I-31, Such isclation may also be used for
offices adjacent to production areas,

Noise generated by machinery can be re-
duced in adjacent work areas by the use of
barriers (TFigure I-32). Acoustic absorbent
lining on such barriera on the side toward the
source will increase this effectiveness. Reduc-
tions of & to 10 dB in the low frequency range
and 20 dB in the high frequency range can
be achieved, Much larger attenuation iz oh-
tained with a complete encloaure. These
require well-designed access doors and ohser.
vation windows, In any noise contral applica-
tion, while the required sound pressure level
reduction will be the prime determiner of the
acoustic treatment necessary, one should not
overlook such items as the following:

space limitation,

weight limitation,

cost limitation,

exposure to damage by moving objects
(e.g., lift trucks),
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requirements for ventilation and nwinte-
nance, :

weather cxposure,

temperature environment, and

lifetime of the material under above situa-
tions,
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I-5.2—PERIODICAL REFERENCES

This compilation comprises 239 papers on
acoustic tests performed on building mate-
rials, and noise control. In the search follow-
ing sources were examined:
1. Shock and Vibration Digest:
dJan, 1969-Feb, 1973
2. J. Acoust, Soc. America
3. J. Sound and Vibration:
July 1964-July 1972
4. 8/V Sound and Vibration:
Jan, 1866-June 1873
5. Acustica: Jan. 1866-June 1872
8. Nat'l Res, Council, Cenada, List
of publications {1947.71)
In eddition, pertinent references listed in each
article were included,
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“Acoustical Ceilings”, Contr. Spec. Inst,
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Lindblad, S.; “Impnct Sound Characteristics
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Tth Intl, Congr. on Acoustics, Budupest, p 60
(1971)

Borisav, L. A.; “Experimental Investigation
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e e T L B R PLT  riTT T ATk bl F 24t e e e £t e 2 —

Duggar, B. C.; “Special Sound Absorptive
Materials in Noise Contral”, Amer. Industrial
Hygiene Asan. J.,, 26, pp 447-452 (Dee, 1959)
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Utley, W. A.; Cumminga, A.; Parbrook, H, D.;
“The Use ol Absorbent Material in Double-
Leaf Wall Constructions”, J, Sound and Vib,,
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tangular Rooms. Part I: Theoretical Results”,
Acustica, 26(1}, pp 1-8 (Jun, 1872)
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Vib., 11(4), pp 435-445 (April 1970)

Velizhaning, IC A.; et al; “Impedance Investi-
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II—-COMPANY CODE NUMBERS AND ADDRESSES

Pertinent
Cuduo Data Table
Number Company Address Number
1.  AbcoTne, 4901 North Conper 33
Oklahoma City, Okla. 73118
2. Accessible Products Co, 1350 East 8th St, 43
Tempe, Ariz, 85281
,/i. Acousticorp Ine, North Morehall Rd. 12,23
Malvern, Pa, 19355
\/4. Acousties Development Corp. 1810 Holste Rd. 20
Northbrook, I11. 60062
8.  Acoustics Miyg, Corp. 17210 Gable Ave, Y
Detroit, Mich, 48212
6. Acoustlflex Corp. P.0O. Box 434 1,10.11, 20, 34, 36
327 North Water St.
Batavia, 111, 60510
7. Adcomold International 1558 California St. 44
Denver, Colo, 80202 '
8.  Adhaco Hardware Corp. 5436 West 111th St. 40
Oak Lawn, I1l. 60453
0,  Acroncoustic Corp, P.0O. Box 65 20,40
Amliyville, N. ¥. 11701
10, Aecronen Ine, P.O. Box 688 20,39
Environmentnl Control Gp, Pineville, N. C. 28134
11,  Air.0.Plastik Corp. Asia Place 7
Carlstadt, N. J, 07072
12, Airtex Industrics Inc, 3558 Second St, North 1, 0-9,12,18, 24,
(612) 56k -07118 Minneapolis, Minn, 55412 36, 41.42, 4.45
13,  Ailrtherm Mig. Co. 700 South Spring Ave, 25
St. Louijs, Mo, 63110
14.  Alpana Aluminum Products Inc, 14105 State Hwy, 55 33
Minneapolis, Minn, 55427
\A’i. Alpro Acoustles Div, PO, Box 30460 21,139, 40
Structurnl Systems Corp, New Orleans, La, 70180
16. Amax Aluminum Co, Inc. 6106 South Broadway 13
TFoil Products Div. St, Louis, Mo, 63111
17, Amelco Window Corp, P.0. Box 333 33
/ Hasbrouck Heights, N, J, 07604
18. American Acoustical Praducts 9 Cochituate St, 8.10,12,19
Div. of Ward Process Inc, Natick, Mass, 01760
19, Americnn Desk Mig. Co. Temple, Tex. 76501 46

76




II-COMPANY CODE NUMBERS AND ADDRESSES--Continued

Pertinent
Code . Datn Table
Number Company Address Number

20, American Seating Co. 901 Broadway Ave. NJW, 48
Grand Rapids, Mich. 49504

21. American Smelting & Refining Co. 150 St, Charles St. 13
Newark, N.J. 07101

22, American Vermiculite Corp. 52 Executive Pk, South . 4
Atlanta, Ga, 30329

23,  Amweld Building Products 100 Plant St. a2
Niles, Chio 44444

24,  Antiphon Ine. 10 Westport Ave, 17
Norwalk, Conn. 06851

25, Arketex Ceramic Corp, Brazil, Ind, 47834 11,20

20, Arlon Products Ing, 23924 South Vermont Ave, 15
Harhor City, Calif. 90710

27.  Art Drupery Studios Inc, 2766 North Lincoln Ave, 30
Chieago, 111, 60614

28. DBar-Roy Products Inc, 209 25th St. 13
Brooklyn, N. Y. 11232

25, BASF Mexicann, S, A, Apariado Postal; 18-953 21
Mexico 18, D, P,

30. Berven Rug Mills Inc. P.O. Box 1702 24
2600 Ventura Ave.
Presno,Calif, 93717

31,  DBrecko Indusirles P.O. Box 1247 28
Nashville, Tenn, 37202

32. Brunswick Corp. One Brunswick Plaza 44
Skokie, I11. 80076

33, Builders Brass Works Corp, 3447 Union Pacific Ave. 45
Los Angeles, Calif, 90023

34. Burkart 36th & Commereial Sts, 1,4, 24
Cairo, I, 62514

35.  Butler Mig. Co. BMA Tower, Penn Valley Pk. a0
Kansas City, Mo, 84141

36. Cuanada Metal Co, Litd. 721 Eastern Ave, 8,10,12.13, 43
Toranto 8, Canada

37. Carey Electronic Engr. Co, 1882 Clifton Ave, 44
Springfleld, Ohio 46505

38. Carney & Assoc, Inc, P.0, Box 1237 4,18

Mankate, Minn, 56001
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II—COMPANY CODE NUMBERS AND ADDRESSES—Continued

Periinent
Code Data Table
Number Company Address Number
30.  Casings Inc. West Middlesex, Pa. 16158 46
40, C, L, Glass Co, 825 Hylton Rd. 16
Pennsauken, N.J. 08110
41, Chemprene Ine, 579 South Ave, 18
: Beacon, N, Y, 12508
42, Commercinl Plastics & Supply Corp.  98-34 Jamaica Ave, 33
(COMCO) Richmond Hill,N. ¥. 11418
43. Conecrete Preoducts Inc. P.O.Box 130 25
Brunswicl, Ga. 31520
44, Congoleum Industries Ine. 105 Belgrove Dr. 41
. Kearny, N, J, 07032
46, Consolidated Kineties Corp, 249 Farnof Lane 1, 9,18, 36, 30, 43-45
Columbus, Ohio 43207
46, Corlett-Turner Co. 9145 King St. 46
Frauklin Park, Il 60130
47, Dearborn Gluass Co. 6600 Seuth Harlem Ave, 18
Bedford Park, Il
P.0. Argo, 111, 60501
\AB. Designed Enclosures Ine, 316 East Beach Ave. 40
Inglewood, Calif, 50302
49.  DeVac Ine. 10130 State Hwy, 55 33
Minneapolis, Minn, 55441
50. Dinmond Perforated Metals 1791 South TFigueroa 44
Div. of Whittaker Corp, Gardena, Calif. 90248
51, Dixie Mfg. Co, 110 Colley Ave, 4
Norfolk, Va. 23501
§2. Dodge Cork Co, Inc. Laneaster, Pa, 17604 18,41, 44
53. Donn Produets Inc. 1000 Crocker Rd, 21.22, 38
Westlake, Ohio 44145
54. Duracote Corp. 1350 North Diamond St. 18
Ravenna, Ohioc 44266
§5. Durailake Co, P.O.Box 428 16,132, 11,44, 46
Albany, Oreg, 971321
f0. Duwe Precast Conerete Products Co.  P.O, Box 412 25
Oshkosh, Wis, 51801
57, Eagle.Picher Industries Ine, P.0O, Box 1328 20,43

Chemieals nnd Flbers Div,

Joplin, Mo, 64801
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H—COMPANY CODE NUMBERS AND ADDRESSES—Continued

Feriineni
Code Datr Table
Number Company Address Number
58.  Eastern Products Corp, 9325 Snowden River Pkwy, 27
Columbia, Md. 21046
l/é. Eckel Industries Inc, 155 Faweett St, 6, 9,19-20, 26, 32,
Cambridge, Mass, 02138 36, 39-40
G0, Eggers Hardwood Produets Corp. P.O, Box 250 32
Neenah, Wis, 54956
81, E.I,DuPont de Nemours & Co, Wilmington, Del, 15898 16
G2, Elwin G. Smith Div, 100 Walls St, 22,28
Pittsburgh, Pa. 15202
83, Emerson Engr. Co. 2719 North Emerson Ave, a2
Indjanapolis, Ind. 46218
G4. Environecring Inc, 9933 North Lawler 40
Skokie, 111, 60078
85, ESPInc. P.0O, Box 1281 9,12, 18
Environmental Services & Dayton, Ohio 45401
/ Produets
66. Enviropane Inc. 348 North Marshall St. 3
Lancaster, Pa. 17602
G7.  Erdle Perforating Co. Inc. P.O. Box 1568 9,44
100 Pixley Industrial Pkwy,
Rochester, N, Y, 14603
88, Feeder Corp. of Americn 4429 James Place 40
Melrose Park, I, 60507
69, Felters Co. 22 West St. 4
Millbury, Mass, 01527
\Aﬂ. Fenestra Door Products 4040 West 20th St, 32
P.O. Box 8189
Erie, Pa, 16505
71. Fentron Industries Ine, 2801 NW Market St. 33
Senttle, Wash. 98107
72. Ferro Corp. 34 Smith St. 1, 9,18, 36, 43-45
Norwalk, Conn, 06852
73. Yirc Protection PProducts Co, 1101 16th St. 20,30
San Franeisco, Calif, 94107
74, TFlexlcore Co. Ine. P,0. Box 825 30
Dayton, Ohic 45401
J 75, Florida Concrete P.O. Box 160 5

& Products Assoe, Ine,

Winter Park, Fla, 32789
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Ii—~COMPANY CODE NUMBERS AND ADDRESSES—Continued

Pertinent
Code Datn Table
Number Company Address Number
78, Florida Tile 608 Prospect St, 44
Lakeland, I"la, 33802
77.  Foamode Industries 1220 Morse St, 1,0
Royal Oak, Mich. 48068
78,  Formigli Corp. P.O.Box F 30
Berlin, N. J, 08009
70, Forty-Eight Insulations Inc. Aurora, 111, 60504 10, 18, 43
80,  Friedrich & Dimmoclk Inc. Millville, N. J, 08332 44
8l. GAF Corp. 140 West 51 St. 14-15,18
Industrial Produets Div, New York, N, Y. 10020
General Acousties Corp, 12248 Santa Monica Blvd. 1, 20, 26, 3940

B

83.

e

85,

BG.

a1,
B8,

890,

00,

01,

D2,

03,

4.

Genernl Noiseeantrol Corp,
Glen 0'Brien

Movabie Partition Co. Ine,
Globe.Amerada Glass Co,

Globe Indusiries Inc,

Goodyear Tire & Rubber Co.
Gordon J, Pollock & Assoc. Inc.

Harbison-Walker Refractorics

Harrington & King
Perforating Co. Inc.

Hecht Rubber Corp.

H. E. Douglas Engr, Sales Co.

H. J. Otten Co. Inc.

H, K. Porter Co. Ing.

Holcoml & Hoke Mfg. Co. Inc.

Losg Angeles, Calif, 90025

101 East Main St,
Little Falls, N, J, 07424

5301 East 59th St.
Kansas City, Mo, 64130

2001 Greenleaf Ave,
Elk Grove Village, I, 60007

2638 East 126th St.
Chicago, Il1, §0633

Akron, Chio 44316

P.0. Box 4243
Euclid, Ohio 44132

2 Gateway Center
Pittsburgh, Pa, 15222

5655 Fillmore St.
Chicago, Ill. G0644

484 Riverside Ave,
Jacksonville, Fla, 32202

2700 West Burbank Blvd.,
Burbank, Calif. 81505

77 Cornwall Ave,
Buffalo, N, ¥, 14215

P.O. Box 10616
Charlotte, N, C, 28201

1545 Calhoun St.
Indianapolis, Ind, 46207
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II—-COMPANY CODE NUMBERS AND ADDRESSES—Continued

Pertinent
Coda Datu ‘Table
Number Company Address Numbor
06, Hol-0-Mct Corp. P.0, Box 1190 32
441 South Robson St,
Mesn, Ariz. 85201
97. Homasote Co. Box 240 27,41-42
West Trenton, N. J. 08628
8. Hough Mig. Corp. Janesville, Wis, 53545 37
09. Huchert Fiberboard Ine, PO, Box 167 27
East Morgan St.
Boonville, Mo, 85233
100, Hunter Douglas Conndo Ltd, 2501 Trans Canada Hwy. 21
Pointe-Claire, Quebes, Canada
101. Hupp Corp. 174 Third St. 32,37-38
Richard-Wilcox Mig. Co. Aurora, I1l. 60507
102. Iilinols Brick Co, 228 North LaSalle St. 29
Chiecago, I11. 60601
103, Incel Corp. P.O,Box 395 44
Bluffton, Ind. 46714
/ 104, Industrinl Acoustics Co, Ine, 380 Southern Blvd. 24, 32, 38.39
Bronx, N. Y, 10454
105, Ineacon,Ine, P.0,Box 1386 20
Hudson, Ohic 44236
100.  Inland-Riyerson Box 393 20, 25, 85, 99, 46
Construction Products Co, Milwaukee, Wis, 53201
107, Insul:Coustic Birma Corp, Jernee Mill Rd, 10-11, 18-19
Sayreville, N. J, 08872
108,  Jamison Deor Co, P.O.Box 70 32
Hagerstown, Md, 21740
\/ 109,  Johna-Manville Sales Corp. Greenwood Plaza 2,4,21,34,30,40
Denver, Colo. 80217
110, Koawneer Co, Inc. 1105 North Front St. 33
Niles, Mich, 49120
\/111. Korfund Dynamics Corp, P.O, Box 235 6, 12, 18, 20, 26, 28, 30,30
Contiague Rd.
Westhury, Long Island, N. ¥, 11500
112, Kriegor Steel Products Co, 14200 South San Pedro 5t, a2
Los Angeles, Calif. 90061
113, Luphubra Products Ine, 1631 West Lincoln Ave, id

Anahelm, Calif, 02600
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II--COMPANY CODE NUMBERS AND ADDRESSES—Continued

Pertinent
Code Duta Table
Number Compuny Address Number
114, Lale Shore Industries Inc, 2806 North Reynolds Rd. 32
Toledo, Chio 43615 :
115. Laminated Gluss Corp, 355 West Lancaster Ave, 16
Haverford, Pa, 19041
116, L. E, Carpenter and Co. 964 Third Ave, 20,22, 39
New York, N. Y. 10022
117. Bob Lench Co. 16808 Armstirong Ave, 32
Santa Ana, Calif, 92705
118. Logan Long Co, Franklin, Ohlo 45005 11, 14-15
J{ID. Lord Corp, 2000 West Grandview Blvd. 1,911,173,
FErie, Pa, 16512 19, 26,38
120, Martin Fireproofing Georgin Ine, Elberton, Ga. 30635 25
121. Mnason Industries Inc. 92-10 182nd Place 30
Hollis, N, ¥, 11423
122. Musonite Corp. 20 North Wacker Dr, 27
Chicago, I1l, 60606
122, Midwest Woodworking Co, Inc, 4019-21 Montgomery Rd. a2
Cincinnati, Ohio 45212
124, Miller Bullding Supply Co. Inc, 1721 Standard Ave, 32,33
Glendale, Calif, 91201
125, MIP Scicnces Inc, 223 Maple Ave, 1
Waukesha, Wis, 53181
Azﬂ. Munchhausen Soundproofing Co, Ine. 280 Riverside Dr, a2
New York, N. Y. 10025
127.  National Ccllulose Corp. 12315 Robin Blvd, 3,11,17,19, 43
Houston, Tex. 77045
\/{28. National Gypsum Co, 1650 Military Rd. 10-21, 27, 44
Gold Bond Building Products Buffain, N, Y, 14217
120,  National Research Corp. Concord Rd. 13, 19-20, 36, 30
Billerica, Mass. 01821
130, Norton Co./Scalants 12 Bennett Dr, 45
Granville, N. Y, 12832
131, Overly Mfig. Co, Greensburg, Pa. 15602 32
ﬁ:az. Owens/Cotning Fiberglns Corp. Granville, Ohio 43023 2, 18.21, 27, 30-31
Technieal Center
133, Owens-1llinois Ine. 1020 North Westwoad Ave, 44

Toledo, Ohie 43607
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I—COMPANY CODE NUMBERS AND ADDRESSES—Continued

Perilnent
Code Data Table
Number Compuny Address Number
\/{34. Panelfold Doors Inc. 10700 Northwest 36th Ave, 37,44
Miami, Fla, 33167
135. Paramotnt Industries Inc, P.O. Box 4 8
1711 South Second St,
Piscataway, N, J, 08854
136.  Peclle Co. Lid, P.O.Box 10 32
Torbram Rd.
Malton, Ontario, Canada
137.  Pitisburgh Corning Corp. Three Gateway Center 19
Pittsburgh, Pa. 15222
138. PPG Industries Inc. P.C. Box 11472 16
Guys Run Rd,
Pitisburgh, Pa, 15238
\/39. Precision Acousties Corp, 655 West 42nd St, 20
New York, N. Y. 10036
140.  ¥resray Corp. 159 Maple Blvd. 45
/ Pawling, N, Y, 12564
141.  The Prondfoot Co. Inc. P.O, Box 9 5,29
Greenwich, Conn, (6830
142,  Tay Proof Corp. 50 Kecler Ave, 26,39
Norwalk, Conn. 06856
143, RCA Rubber Co. 1833 Enst Market St, 8,41
Akron, Ohio 44305
144, Reeves-Bowman Div, Box 2129 25
Cyclops Corp, Pittsburgh, Pa. 15230
145. Republic Steel Corp, 1315 Albert St. 32
Youngstown, Ohio 44505
146. Reynolds Aluminum 5th & Cary Sis, 21
Richmond, Va. 23218
147.  Rink Corp. Hazleton, Pa. 18201 20, 39
148. Rohm and Haas Co. Box 219 16
Plasiics Engr, Lub. Bristal, Pa. 19007
149.  John Schneller & Assoc, Kent, Ohio 44240 G,8,12,18
Jlﬁﬂ. Scott Paper Co. 1500 East Second St. 1,6,7, 44
Foam Div, Chester, Pa. 10013
151.  Semco Mig. Co. P,0O. Box 189 20,39

Salisbury, Mo. 65281
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II—-COMPANY CODE NUMBERS AND ADDRESSES—Continued

Code
Number

Company

Address

Pertinent
Data Table
Number

152,
153.
154,
s

J 10,

158!
159,
160.

161,

162
163,
104,

165,
166,

167,
1G8.
169,

170,

Shatterproof Glass Corp.
Shielding itesenrch Co,
Simpson Timber Co,

Singer Partitions Ine,

Sound Fighter Systems Inc,

Sound Solutions Corp,

Souther Ine,

Span-Declk Ine,

Specialty Composites Corp,

Standard Felt Co,

Starle Cernmics Ine.
Starline Inc,
Starrco Co. Ine,

St, Joe Minerals Corp.
Superwood Corp.

Tenneco Chemienls
Tracor Inc,
Transco Inc.

Tremco Mig. Co,

4815 Cahot Ave.
Detroit, Mich, 48210

3295 South Hwy, 97
Redmond, Oreg, 97758

2000 Washington Building
Seattle, Wash, 58101

444 North Lake Shore Dr.
Chicago, Ill. 60611

1200 Mid-South Towers
Shreveport, La, 71101

601 Washington St,
Lynn, Mass, (1901

1952 Kienlen Ave.
St. Louis, Mo. 63133

Box 99
Franklin, Tenn. 37064

Delaware Industrinl Plk.
Newarl, Del, 18711

P.O. Box 871
1152 South Palm Ave,
Alhambra, Calif, 91802

P.0. Box 8880
Canton, Ohio 44711

P.O. Drawer G
Carencro, La, 70520

1516 Fairview Ave,
St. Louis, Mo, 63132

Monaca, Pa, 15061

14th Ave, West & RR
Duluth, Minn, 55802

1430 East Davis St.

Arlington Helghts, T11, 60005

6500 Tracor Lane
Austin, Tex. T8721

80 East Jackson Blvd,
Chicago, 11, 60600

10701 Shaker Blvd,
Cleveland, Ohio 44104

a3

16

27

18, 23, 3G, 40
1,12,32, 39, 43
1,4,6,9,12, 26,
32, 19, 43, 45-46
46

30

7,9,11-12

4,18

11,28
3
26

13
13,18

ar
26
39

45




II—-COMPANY CODE NUMBERS AND ADDRESSES—Continued

Pertinent
Code Data Table
Number Company Address Number
171,  'Prus Joist Corp, 9771 West Chinden Blvd, aun
Boise, Idaho 83702
172, United MeGill Corp. £83 North Cassady Ave, 20,36
United Sheel Metal Div, Columbus, Ohio 43218
\/173. U. 8, Air Duct Corp. P.O. Box 187 Mattydale a0
Syracuse, N, Y, 13211
174. U. S, Industrinl Chemicals Co. P.O. Box 218 44
: Tuscola, 111, 61953
175. U. 8. Mineral Products Co, Stanhope, N. J. 07874 3,17
1768, U. 8. Plywood 77 Third Ave, 32
New York, N. Y. 10017
177,  U. S. Rubber Reclaiming Co. Ine. P.0O, Box 54 14
Vicksburg, Miss, 39180
178.  United Sheet Metal Div. 200 East Broadway 20
United McGill Corp. Westerville, Ohio 43081
179.  Veecta Educational Co. 2605 Egst Kilgore Rd, a7
Kalamazoo, Mich, 456003
180. Vencered Metals Inc, P.O.Box 327 13,44
Woodbridge Ave, at Main St,
Edison, N, J, 08817
\/ 181, Vibrasonles Ine. P,0. Box 2543 20,30
Garland, Tex. 75040
182,  Virginia Moetal Products Dlv, Orange, Va, 22860 28
183, VYogel-Peterson Co. P.O.Box 90 19
Elmbhurst, I1I, 60126
184, Ward Process Ine, PO, Box 85 ,\/ B, 10,12
Cochituate, Mass, 01778
185, Wausau Metalg Corp. 1415 West St, 33
P.0,.Box 1182
Wausau, Wis, 54401
188.  Weblite Corp. P.O. Box 780 20
Roanoke, Va, 24004
187. Wenger Corp, Owatonna, Minn, 55060 20
188.  Western Acadia Ine, 4115 Ogden Ave, 21,44

Chicago, Ill. 60623
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II—COMPANY CODE NUMBERS AND ADDRESSES—Continued

Pertinent
Cude Datn Table
Number Company Address Number
180,  Weyorhncuser Co, Box B 27,31.32
Tacoma, Wash. 98401
190. Wheeling Corrugating Co. 1134 Market St. 25
Wheeling, W. Va, 26003
191,  'Willlam T. Burnett & Co. Inc, 1500 Bush St. 1
Baltimore, Md. 21230
192,  Workwall Movable Paztitions P.Q, Box 130 23
Branson, Mich, 49028
193. Zero Weathoerstripping Co, Inc, 415 Concord Ave, 40

Bronx, N. Y, 10455

OTHER ORGANIZATIONS CONTRIBUTING DATA

Acountien] and Insulating Materinls Assoe,

205 West Touhy Ave,
Park Ridge, 111, 60068

American Hardbonrd Assoc,
20 North Wacker Dr,
Chieago, 111, 60608

American Plywood Assoc,
1110 A 5S¢,
Tacoma, Wash, 98401

Brick Inst, of Amerlcea
1750 Old Meadow Rd.
McLean, Va, 22101

Carpet & Ttug Inst, Inc,
008 Third Ave,
New York, N. Y. 10022

Cost Iron Soil Pipe Inst.
2020 K St. NW
Washington, D. C, 20006

Expanded Shale Clay, & Slate Inst,
National Press Bldg.
Washington, D, C, 20004

Gypsum Assoe.
201 N, Wells St.
Chicago, Ill, 60606

Lead Industries Assoc, Inc,
292 Madison Ave.
New York, N, ¥. 10017

NAHB Rescarch Foundntion Inc,
627 Southlawn Lane
Rockville, Md. 20850

National Concrete Masonry Assoc,

P.O, Box 9185, Rosslyn Station

1800 North Kent St,
Arlington, Va, 22200

Natlonal Research Council of Cenndn

Div, of Building Research
Ottawa, Canada

erlite Inst. Inc.
45 West 45th 5t.
New York, N. Y. 10038

Prestressed Concrete Inst.
20 North Wacker Dr,
Chicago, Ill. 60606

Spancrete Monufpcturer's Assoc,
660 East Mason St,
Milwaukee, Wis. 53202

U. 8. Dept, of Agriculture

Wood Construction Resesrch
4507 University Way NE
Seattle, Wash. 88105
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II—LIST OF DATA TABLES AND
COMPANIES REPRESENTED

No, Title Company Code Numbers'
GROUP A: SOUND ABSORPTION MATERJALS
1 FOGMS rivreieeeeeroresiemmemsseeeneneeenenesineeee Gy 12, 34, 45, 65, 72, 77, 82, 115, 125, 150,
156-157, 181
2 Glass Fiber Materials ......ccooirsenssisrenns 6, 109, 132
3 Spray-on Absorption Materials ............. 127,175
4 Felt and Other Fibers .vvvvecececerrenae R 34, 38, 51, 69, 109, 157, 181
5 Concrete Blacks ..ccrevneiiviosisssrimarerminesss 10, 141
GROUP B: COMPOSITE MATERIALS
6 Composites Vinyl/Foam .....ceveeivveenns 12, 58, 77, 111, 135, 149-150, 1567
7 Film/Foam ......... . 11-12, 150, 160
8 Lead/Foam 12, 18, 36, 143, 149, 153, 184
9 Other Barrier Materials and Foam ........ 12, 18, 45, &9, 65, 67, 72, 119, 157, 160
10 Barrier Material/Fiberglass .......ceccvonene. 6, 18, 36, 79, 86, 107, 184
11 Other Composite Matetals ..o 3, 6, 25, 86, 107, 118-118, 127, 160, 162
12 Foam/Barrier/Foam 12, 18, 36, 65, 111, 149, 156-157, 160, 184
GROUP C: SOUND BARRIER MATERIALS
13 Lead ........ . .. 18, 21,28, 38, 129, 165-166, 180
14 Mastic . .. 81,86,118
16 Mastic with Cotton .............. P 81, 86,118
18 Gluss and Plastic . 40, 47, 55, 61, 85, 115, 138, 148, 152
17 Spray-on Materials ....coeevceneccvernsceren 24, 119, 127, 195
18 Other Barrier and Damping Materials.... 12, 38,41, 45, 62, 54, 65, 72, 78, 81, 94, 107,
111, 132, 149, 155, 161, 166
GROUP D: SOUND ABSORPTION SYSTEMS
19 Unit Absorbers ..... 18, 59, 107, 116, 119, 127-129, 132, 137, 183
20 Wall Treatments and Facings ..oe..covee. 8, 10, 57, 59, 73, 82, 104-106, 111, 1186, 128-
129, 132, 147, 151, 172, 178, 181
21 (07311117 T, 15, 29, 53, 100, 109, 128, 132, 146
22 Partitions (Absorption) ....... rereensreanaeten 53, 62,116
23 Curtaing (Absorption}) ...ccccorvcrvinearrons 3, 95, 155, 188, 192
4 Floor Coverings (Absorption) ... 12, 80, 34
25 Roof Dacks (Absorption) 13, 43, 56, 108, 120, 144, 180

1 Conpany code numbers aro Uated in soction 11,
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III—LIST OF DATA TABLES~—Continued

No. Title Company Code Numbers'
GROUP E: COMPOSITE SYSTEM
26 Prefabricated Quiet Rooms ........covcinrnnnns 4,9, 50, 82,92, 104, 111, 119, 139, 142, 157,
164, 168, 187
GROUP F: SOUND BARRIER SYSTEMS
27 Gypsum Board Walls .. ceermiinvieenenrine 58, 97, 99, 122, 128, 132, 154, 188
28 Steel Walls - 62, 182
29 Masonry Walls . 25, 31, 89, 102, 141, 162, 186
30 Conerete Flooms....icecceccsrasmesnsicsscmsnnes 74, 78, 121, 132, 159
31 Wood FlOors ....cccenminasesecsicvccssmsassenssminens 132,171, 189
32 Doors 23, 55, 59, 63, 70, 96, 101, 104, 108, 112, 114,
117, 123-124, 126, 131, 136, 145, 156-157,
176, 189
a3 Windows 1, 14, 17, 42, 49, 65, 71, 110, 124, 163, 186
34 Suspended Ceilings — Sound
Attenuation Factor ....eveerieniinnene §, 6, 109, 128
as Roof Decks (Barrier) 106, 120
a6 Curtaing (Barrier) .....ciosesvesssemrsimmnonns 8, 12, 27, 45, 69, 72, 166
a7 Operable Partitions ........coeeecosnn 95, 98, 101, 134, 167, 179
a8 Semipermanent Partition Assemblies ... 53, 84, 101, 104
a9 Prefabricated Sound Barrier Panels........ 10, 15, 35, 45, 55, 59, 73, 82, 87, 83, 104, 106,
: 109, 111, 116, 118, 128, 142, 147, 151,
156-157, 168, 172-173, 181
40 TANCIOBULEE oeeeeevrcersrersinsnssssssimnsrrssessssssarsones 8, 48, 69, 68, 82, 88, 155
41 Tloor Coveringa - Tapping
Machine Data ....ccervevennrsisrmrrenseren 12, 44, 52, 55, 97, 143
42 Floor Coverings — Transmission
Losa Data 12, 97
43 Pipo Laggings ... 2, 36, 45, 67, 72, 79, 127, 156, 1567
GROUP G: SPECIALIZED ITEMS
44 Other Materinla ........sssseermsems 7,12, 22, 32, 37, 45, 60, 52, 55, 67, 72, 76, 80,
. 87, 90-51, 84, 103, 113, 133-134, 160, 174,
) 177, 180, 188
45 Gaskets, Sealants, and Senling Tapes...... 12, 26, 33, 45, 72, 130, 140, 157, 170
48 Special Application Products .....ccvcevrems 8, 15, 18-20, 39, 48, 65, 64, 108, 108, 167.158,
183
47  General Building Materials

And Furfishifigl w..eeeessome.
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IV—TESTING LABORATORIES WITH
ACRONYMS AND ADDRESSES

Cedar IKnolls Acousticnl Laboratory CKAL
9 Saddle Road
Cledar Knollg, N, J, 07027

Cominco Ltd, of Canada CLC
1080 Speers Road
Oakville, Ontario, Canada

Geiger & Haomme G&H
Box 1345
Ann Arbor, Mich, 48106

International Acousticnl Testing Laboratory (INTEST) . ooerrsreecvonner TATL
2200 Higherest Drive
St, Paul, Minn. 55119

Kodoras Acoustical Loborutory KAL
75-02 51st Avenue
Elmhurst, N, ¥, 11373

Riverbank Acoustical Laboratory : RAL
1512 Batavia Avenue
Geneva, Ill, 60134

Natlonal Burenu of Standards NIS

Sound Section
Room B108, Bulilding 233
Washington, D, C., 20234

Owens Corning Reverberntion Laboratory OCRL
Product Testing Laboratory
Technical Center
Owens Corning Fiberglas Corp,
P.C, Box 415
Granville, Ohio 43023

Scott Fonm Division Acoustical Laboratory SFDAL
Secott Paper Co.
1500 Bast Secend Straet
Chester, Pa, 19013

Product tested by the manufacturer ... cr
For address of the manufacturer
see Sectlon I

These are the principal laboratories performing neoustical tests on products
listed in this' document, The first six are independent testing laboratories
whoue facilities meet the requirements for performing tests according to the
standards discussed in Section V. Note, however, that the Nationa! Bureau
of Standards does not perform tests of this sort on a routine basia as in the
past. ‘To maintain uniformity among testing laboratories, the American
Society for Testing and Materials (ASTM) Committee E-33 on Environ-
mental Acoustics periodically conducts n reund robin test series, in which a
single specimen is tested in each of the laboratories. The results of these
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tests are compared at the commities meetings, and laboratories are able to
maintein their test results to within a few decibels of each other,

Not only do the independent testing laboratories participate in these
round robin tests, but many manufacturers with their own test facilities also
join the tesling to check on and to maintain their calibration,

The next three laboratories are owned and operated by the manufac-
turer for the purpase of testing their own products, However, they sometimes
perform testa [or other companies and are thus identified here,

The last listing includes any testing facility operated by a company for
the express purpose of testing their own products, These facilities do not
necessarily meet the requirements imposed by any testing standard. However
when they do meet the requirements the test data will include a statement
that the teat was performed in accordance with the required standard.

For the purpose of uniformity, testing labotatories identified as CLC,
OCRL, and SFDAL are listed a8 company tested (CT) when the deta are for
their own products.
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V—DESCRIPTION OF PERTINENT STANDARDS

The published standards that pertain to the
many types of noise measuremenis are too
numerous to be included here. While ASTM
is by no means the only organization publish-
ing standards, it is these standards which
cover almost all of the tests reported in the
data tables in Section VI, It is therelore
pointed out that since through the years stan-
dards have been chonged, data obtained using
older standards are somewhat different than
they are today.

A user knows the year of the standard be-
cause the ASTM designation shows the year
as the last digits of the code number, For
example, for the present absorption test the
code designation is C423-66 indicating stan-
dard number (423 first appeared as a stan-
dard in 1066, This does not necessarily mean
that 1966 is the firat year ASTM had a stan-
dard for absorption testing but that this form
of the standard was published in 1966.

It should also be noted here that there are
standards covering the measurement of these
values under field rather than laboratory con-
ditions. The procedures are basically the same
in principle, but generally, tests performed in
the field will yield poorer resuits than tests
performed under controlled labotatory condi-
tiona. However if careful attention is given to
detail during construction and geod measure-
ment practice is maintained, the field test can
give values approaching the laboratory values,

V-1—ABSORPTION

The absorption standards are

ASTM C423-66  American Society for Teat-
ing and Materials Standard
Method of Test for Sound
Absorption of Acoustical
Materinls in Raverheration
Rooms

ASTM C423-65T American Society for Test-

ing and Materinls Standard

Method of Test for Sound
Ahsorption of Acoustienl
Materials in Reverberation
Roome :

a1

ASTM C423-60T American Society for Test-
ing and Materials Standard
Method of Test for Sound
Absorption of Acoustical
Materials in Reverberation
Rooms

ASTM C423-58  American Society for Test-
ing and Materials Standard
Mathod of Test for Seund
Absorption of Acoustical
Materials in Reverberation
Rooms

ASTM C384-58  American Society for Teat-
ing and Materials Standard
Method of Test for Imped-
ance and Absorption of
Acoustical Materinls by
the Tubhe Method

Brief deseriptions of standards listed above:

ASTM C423-66—Standard Method of Test
for Sound Absorption of Acoustical Materials
in Reverberation Rooms,

The measurement method for determining
the sound absorption properties of materials
in a diffuse sound field is specified. Included
in the specification are the test methods,
room and specimen requirements, and sound
source.

When the specimen is in the form of an
extended flat surface, the results are reported
as random incidence ahsorption coefficients
(i.e., absorption per unit aren). If the speci-
men is in some specific size or shape such as
a chair, or unit absorber, or landscape screen,
ete., the results shall he reported as the total
absorption in sahins for that unit (i.e., sabina/
unit), When this is the case the size, shape,
number, and spacing of the units during the
teat must be stated exactly, When the speci-
men is in the form of an extended flat surface
an additional piece of information reported is
a one-number rating called Noise Reduction
Coellicient (NRC). This NRC iz an average
of the values of the ahsorption coefficients at
250, 500, 1,000, and 2,000 Hz.

Sometimes absorption coefficients measured
by this method are greater than unity, This




standard recommends that no adjustment he
made to these values. However, if some ad-
justment is made the laboratorv report must
state exnctly how the adjustment was per-
formed. It is common for lahoratories to re-
port absorption eoeflicients greater than 1 but
to round the NRC to 096 if it is greater
than 1, The method fot absorption testing in
a reverberation room is described in Suhsec-
tion I-3.1.1.

ASTM C423-65T — Standard Method of
Test for Sound Absorption of Acoustical Ma-
tetials in Reverberation Rooms.

This test method and ASTM C423-66 are
exactly alike. The number is different because
the method was accepted tentatively in 1965,
and then adopted officially in 1966.

ASTM 423-60T-~Standard Method of Test
for Sound Absorption of Acoustical Materials
in Reverberation Rooms,

This standard covers the same tests as
ASTM C423-66 but allows a choice of three
different sound sources, The other portions
of the test procedure are essentially the same
and results obtained in accordance with either
form are equivalent.

The current standard states that the test
signals shall be one-third octave bands of ran-
dom noise with a contintous frequency spec-
trum and with either equal energy per constant
bandwidth, called white noise, or equal energy
pet constant proportional bandwidth, called
pink noise,

This earlier version of the standard permit-
ted swept frequency tones or “warble" tones,
The tone was warbled at a rate of 5 to 10
times per second through a range of +11 per-
cent to —11 percent of the center frequency
giving a bandwidth of approximately one-
third octave, In liew of warbling the tone
signal this standard also permitted the use of
suitable multitonies centered on the standard
test frequencies with 2 bandwidth of one-
third octave. Finally, it also permitted the
use of white noise of one.third actave bands
centered on the standard test frequencies.

One of the main reasons for rewriting the
absorption standard was to eliminate the dif-
ferences in test signals between testing labora.
tories. The newer standard specifies only the
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one type of test signal that may be used, Whila
the test signals are quite different in these two
test procedures, no problems are encountared
when using the earlier data since the values
obtained according to each siandard compare
well with each other,

ASTM C423-58—S8tandard Method of Test
for Sound Absorption of Acoustical Materials
in Reverberation Rooms,

This standard preceded and is similar to
C423-60T. It was one of the first modern
standards desling with the properties of ab-
sorption as measured in the reverheration
room.

ASTM C384-58 (Reapproved 1872)—
Standard Method of Test for Impedance and
Abrorption of Acousticnl Materials by the
Tube Method,

The methadology for computing normal in-
cidence nbsorption coeflicients is specified, The
method uses a closed tube with the specimen
mounted in one end, A pure tone of sound
is generated within the tube and the maxima
and minima of the sound pressure inside the
tube are measured.

Normal incidence absorption coefficients,
which this method determines are always
lower than random incidence coeflicients de-
termined in a reverberntion rcom, There is
no simple way of relating these two values,
especially since the relationship depends on
the materin] itself,

This standard is discussed in more detail in
Subsection I-3.2,

V-2—PROPERTIES OF THERMAL
INSULATION

The standards for the properties of thermal
insulation are

ASTM C262-G4 American Society for
Testing and Materials
Standard Specification for
Mineral Fiber Batt Insu-

lation (Industrisl Type)

American Society for
Testing and Materials
Standard Specification for
Mineral Fiber Blanket
and Felt Insulation (In-
dustrial Type)

ASTM C5583-70



ASTM Ci612-70 American Society for
Testing and Materials
Standard Specification for
Mineral Fiber Dlock and
Board Thermal Insulation

Brief descriptions of standards listed above:

ASTM C262 — Standard Specificntion for
Mineral Fiber Batt Insulation (Industrial
Type).

The composition, dimensions, and physical
properties are specified for mineral fiber indus-
trinl batt type thermal insulation, for use on
surfaces operating continuously at tempera-
tures up to 1,200° F,

ASTM C553 — Standard Specification for
Mineral Fiber Blanket and Felt Insulation
(Industrinl Type).

The composition, dimensions, and physical
properties are apecified for mineral fiber
blanket and felt thermal insulation for use
either on heated surfaces up to 400° I or on
refrigernted surfaces of equipment, ducts, and
gpace at temperatures below ambient.

ASTM (812 — Standard Specification for
Minetal Fiber Block and Board Thermal In-
sulation,

The composition, physical properties, and
dimensions are specified for mineral fiber
(rock, alag or glass) block and board intended
for use sa thermal! insulation on surfaces at
temperatures below ambient and above am-
bient up to 1,800° I,

V-3.-~TRANSMISSION LOSS, SOUND
TRANSMISSION CLASS, AND
IMPACT ISOLATION

The standards of transmission loss, deter-
mination of sound transmission class, and im-
pact isolation are

American Society for
Testing and Materials
Standard Recommended
Practice for Laboratory
Measurement of Airborne
Sound Transmission Loss
of Building Partitions

ASTM E0-70

03

ASTM EO0-46T

ASTM E80-61T

ASTM E0-55

ASTM E316-71

ASTM E336-67T

AMA-I-11-1607

ASTM E413-70T

American Society for
Testing and Materials
Standard Recommended
Dygotice for Laboratory
Meansurement of Airborne
Sound Transmission Laoss
of Building Partitions

American Society for
Testing and Materials
Standard Recommended
Practice for Laboratory
Mensurement of Airborne
Sound Transmission Loss
of Building Partitions

American Society for
Testing and Materials
Standard Recommended
Practice for Laboratory
Mensurement of Airborne
Sound Transmission Loss
of Building Partitions

American Society for
Testing and Materials
Standard Method of Test
for the Measurement of
Airborne Sound Insula.
tion in Buildings

American Society for
Testing and Materials
Standard Method of Test
for the Measurement of
Airborne Sound Insula-
tion in Buildings

Acoustical Materials As-
sociation Ceiling Sound
Transmission Test by the
Two-Room Method for
Measurement of Normal-
ized Attenuation Tactors

American Society for
Testing and Materials
Tentative Classification
for Determination of
Sound Transmission Class



ASTM E402-7)T
(RM14-4)

American Society for
Testing and Materials
Impact Sound Transmis-
sion Through Floor-Ceil-
ing Assemblies Using the
Tapping Machine

Federal Housing Admin-
istration Guide to Impact
Noise Control in Multi-
family Dwellings

FHA 750

Brief descriptions of standards listed above:

ASTM E80-70 — Standard Recommended
Practice for Laboratory Mensurement of Air-
barne Sound Transmission Loss of Building
Partitions,

Testing of the sound barrier properties of
walls, partitions, doors, windows, floors, floor-
ceiling assemblies, or any other material or
system which may be utilized to provide sound
isolation hetween two spaces is covered. The
procedure calls for mounting the specimen be-
tween two reverberation reoms and measuring
the sound pressure leve! in each. A description
of the test procedure can be found in Subsec-
tion I-3.3,

This standard was adopted in 1970 essen-
tially unchanged from its predecessor which
appeared in 1966,

ASTM E90-66T—Standard Recommended
Practice for Laboratory Measurement of Air-
borne Sound Transmission Loss of Building
Partitions,

Thia standard which covers {esting of tiem
sound barrier properties is the same ns E90-70,
It was in this standard that the test frequen.
cies were fixed at one-third octave of either
pink or white noise. Prior to this the trans-
mission loss standard permitted the testing
laboratory a choice of one of thres different
sound source signals,

ASTM E80-61T—Standard Recommended
Practice for Laboratory Meunsurement of Air-
borne Sound Transmission Loss of Building
Partitions,

The same testing as in E80-66T and E80-
70 is covered by this standard. However, the
sound source is not as completely specified in
this standard, Because of the different sound

94

sources used, the data obtained under thiz
standard somatimes showed values a few deci-
bels higher in the lower frequencies, Also, this
standard had provision for determining two
different one-number ratings of the specimen.

One of these ratings is called the ‘‘Nine-
Frequency Average”, This number is simply
the average decibel valuc of the transmission
losses at the nine test {requencies of 126, 175,
250, 350, 500, 700, 1,000, 2,000, and 4,000 Hz,
It should be noted that the test frequencies,
while they are approximately one-third octave
wide, they are centered on the one-half octaves
and are not the series used in today's test
standards.

The other ene-number rating was called the
Sound Transmission Class (STC), 8TC's ab-
tained by this methed are equivalent to STC's
computed by E413-70T to within the accuracy
of the measuremments, however the methods of
computation are different.

The change made in 1966 for transmission
loss testing was the same as the change made
in the absorption standard. The choice of
one-third octave wide warble tone bands, or
multitone bands, as in absorption testing,
were replaced with a continuous apectrum
source, either white or pink noise in shape,
and filtered with a one-third octave band
filler, Whereas this change produced little
ellect in absorption coefficients, the values of
transmission loss tested with the newer sound
source showed values 2 to 3 dB lower in the
first few bands leaving the higher frequency
bands relatively unchanged. Normally, a 2 to
3 dB change would not be a matter of major
concern, although this 2 or 3 dB could result
in o lower value of STC for a particular
praduct.

ASTM E90-55 — Standard Recommended
Practice for the Lahoratory Measurement of
Airhorne Sound Transmission Loss of Building
Partitions,

This standard preceded and is similar to
ES0-61TF. It was one of the first modern
standards desling with the properties of trans-
mission loss of industrial materials,

ASTM E336-71—Standard Method of Test
for the Measurement of Airhorne Sound In-
sulation in Buildings.
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This standard establishes uniform proce-
dutes for the determination of field transmis-
gion loss, l.e, the airberne sound insulation
provided by a partition already installed in a
building, Tt also establishes a standard method
for the mensurement of the noise reduction
between two rooms in a building, If the test
atructure is a complete enclosure out-of-doors,
neither the field transmission loss nor the noise
reduction i8 appropriate; instead, a method
for determining the insertion loss is estab-
lished,

Results from this method may then be
reported in three ways: Field Sound Trans-
mission Clags (FSTC), which provides an
evaluation of the performance of a partilion
in certain common sound insulation problems;
Noise Isolation Class (NIC), which provides
an evaluation of the sound isolation between
two enclosed spaces which are acoustically con-
nected by one or more paths; or Field Inser-
tion Loss (FIL), which is a measure of the
sound isolntion between two locations, one of
which s not enclosed,

ASTM I338-87T — Standard Methad of
Test for the Measurement of Airhorne Sound
Inasulation in Buildings.

This test method and ASTM E336-71 are
exactly alike. The numbers are different be-
cause it was occepted as a tentative method
in 1967 before the oflicial adeption in 1966,

AMA-I-11-1967—Ceiling Sound Transmis-
sion Test by the T'wo-Room Method for Meas-
urement of Normnlized Attenuation Factors,

The method of teat is intended for the direct
measurement of sound transmission through
a suspended ceiling. This is a performance
test for n configurational property of ceiling
constriction, without explicit reference to the
sound absorption coefficients or sound trans.
mission losa (TL) of ceiling materinls, Per-
formance ia rendered independent of the total
in situ absorption contribution of the receiv.
ing-room celling under test conditions by
normalizing results with respect to separate
measurements and thereby focusing attention
upon the relative energy transmission of the
coiling configuration, The method of test is
designed to reflect field conditions of ceiling
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erection under laboratery conditions of meas-
urement control.

ASTM E413 -70T—Tentative Classificalion
for Determination of Sound Transmission
Class,

The purpose of this classification is to pro-
vide a standard method for determining the
one-number rating of sound barrier items, The
original intention of STC was to correlate
measured sound reduction properties with sub-
jective impressions of the specimen perform-
ance when used as a barrier against such
sounds as speech, music, radio, television, etc.,
hecause these are the types of sounds that
exist in most homes, apartments, offices, and
schools, Consequently, the sounds of a factory,
or of jet aircraft, or other transportation sys-
tems, whose noise speelrum is quite different
from music or speech are not well treated by
the 8TC value, It is therefore necessary to use
the complete set of Tl values to determine
the performance of a partition against such
noises,

Prior to the publication of E413 in 1970
the procedure for determining STC was pub-
lished by ASTM as a recommended method
(RM14-2) in 1966, This procedure is the same
as B413 and first appeared in 1966 when E90
was revised. The procedure for determining
STC before 1966 wns a part of E90-61T and
wns dilferent from the present method (see
discussion of E90-61T),

This standard specifies the technique for
comparing the TL values at each of the 16
cne-third octave bands to the STC contours
and the determination of the STC. The high-
est contour to which the specimen T'L curve
meets the requirements {see Subsection
1-3.3.2) is the 8TC curve. The value of this
curve at 500 Hz is the STC rating of the
specimen, The numetical values for this set of
standard contours are shown in Table I-5,

Further discussion of ST'C can be found in
Subsection 1-3.3.

ASTM E492-73T (RM14-4) — Impact
Sound Transmission through Floor-Ceiling
Assemblies Using the Tapping Machine,

This procedure was criginally published in
1971 as a rccommended method only
(RM14-4). The method uses a standard tap-
ping machine to produce impacts on a floor-



ceiling assembly and the sound pressure levels
produced by these impnets are mensured in
the room helow the assembly, There is stiil
much debate aver the use of the tapping ma-
chine as to impaet source because many feol
that these impacts are not representative of
noises praduced by such accurrences as drop-
ping objects on the floor, sliding objects across
the floor, and in particular, the noises due to
footfalls, Prior to the publication in 1971 of
RM14—4 there was no American standard to
cover impact testing, There is, however, an
international standard which is very much the
same which is published by the International
Standards Organization (ISQ) as R140. This
standard does not provide for an IIC value
but did specify normalization to 10 metric
sabins (meter?) absorption.

This standard is discussed in more detail in
Subsection I-3.4,

FHA 750—Guide to Impact Noise Control
in Multifamily Dwellings,

This authority establishes a method of test-
ing which makes it possible to evaluate dif-
ferent floors, as to their ahility to impede
the transmission of impact nolse to the space
below,

A tapping machine, which generates the im-
pact noise, is set into operation on the floor,
Sound pressure levels are then taken in the
space below. These levels are normalized to
a receiving room with a reverberation time of
0.6 secand. The normalized levels are then
compared to the standard FHA impact noise
curve, allowing a single number, the Impact
Noise Rating (INR), to be determined. INR
numbers which are zero or greater meet the
recommended FHA specifications; those less
than zero do not, The higher the INR the
better the impact isclation.

V-—4~AMERICAN NATIONAL
STANDARDS INSTITUTE

For the many other types of acoustic test
data thete is probably some typs of standard
which governs the procedure. While the above
test standards and the many other standards
that relate to specific types ol items provide
for the measurement of particular itemeg, thera
is another seriez of standards that specifies
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general acoustic measurement methods, values
for references, etc. These are the standards
published by the American National Stand-
ards Institute (ANSI,

This institute was originally known as the
American Standards Association and the pub-
lished standards have the prefix ASA. In
1966 the name was changed to United States
of America Standards Institute (USASI) and
standards published by this group are pre-
fixed with USAS. Again in 1969 the name of
this organization was changed, Since Ameri-
can National Standards Institute is the cur-
rent name, the following standards are shown
with the prefix ANSI regardless of the year of
publication. While some copies of earlier
standards may bear the title of ASA standard
or USAS standard, all of these have been
adopted as ANSI standards. These standards
specily how to make acoustic measurements,
the charncteristics of laboratory microphones,
haw calibrations shall be performed on these,
test room characteristics, ete. This organiza-
tion does not concern itsell with the specinl
procedures which must be followed when mak-
ing these measurements on any special class
of items.

These standards are listed below and de-
seribed in the subsequent paragrapha.

ASA Z24.19-1857 Lnboratory Mensurement
of Airborne Sound Trans.
mission Loas of Building

Floora and Walls

Amorican National Stan-
dard Acoustical Termi-
nology.

ANSI S1.1-1960

American National Stan-
dard Method for the
Physical Mepsurement: of
Sound

ANSI 51.2-1962

Ametican National Stan-
dard Specification for
Sound Level Meters

ANSI S1,4-1971

American National Stan-
dard Preferred Frequen-
cies for Acoustical
Meansurements

ANSI 81.6-1967



ANSI 5181909 American National Stan.
dard Preferred Reference
Quantitics for Acoustical
Lavels

ANSI S1,10-1966 American National Stan-
dard Method for the Cali-
bration of Mierophones

ANSI 81.11<1966 American Nationa! Stan-
dard Specification for
Octave, Half-Octave, and
One-Third Octave Band
Tilter Setls

ANSI S1.12-1007 American National Stan-
dard Specification for
‘Laboratoery Standard
Microphones

ANSIK 81.13-1871  American National Stan-
dard Method for the
Mensuretnent of Sound
Pressure Levels

ANSI S1.21-1972  American National Stan-
dard Method for the
Detertnination of Sound
Power Levels of Small
Sources in Reverberation
Rooms

Brief descriptions of standards listed above:

ASA Z24,18-1957 — Laboratory Measure-
ment of Airborne Sound Transmission Loss of
Building Fleors and Walls,

This recommended practice is intended to
cover the random incidence or reverberant
sound method for the laboratory measurement
of airborne sound transmission loss of floors,
walls, windows, doors, cte. It gives specifica-
tions for the test facility and testing equip-
ment including the signal requirements of ran-
dom noise or warble tone, sound sources, posi-
tion of mictophones, and format for the report.
It also gives minimum conditions of the
sample.

ANSI 81,1-1960—American National Stan-
dard Acoustical Terminology (Including Me-
chanical Shock and Vibration).

The purpose of this standard is to establish
end define standard acoustieal terminology.

ANSI 81.2-1962—American National Stan.
dard Method for the Physical Measurement
of Sound,

Methods for measuring and reporting the
sound pressure levels and sound power gen-
erated by a source of pound are established,
This standard applies primarily to airborne
sound produced hy apparatus which normally
operates in ajr, These sounds must not be
impulsive and must be of sufficient duration
to be within the dynamic measuring capabili-
ties of the instruments used,

ANSI 51.4-1871—American National Stan-
dard Specification for Sound Level Meters,

The purpose of this standard iz to maintain
maximum possible accuracy of sound level
measuring instruments and to maintain uni-
formity between instrument measured
quantities,

Characteristics of sound level meters start-
ing with the amplitude, frequency response,
and directional properties of the micraphone
are gpecified, The frequency weighting filters
are standardized hoth to shape of the weight-
ing function and tolerances on these shapes.
The tolerances are divided into three groups
with Type I (Precision) the most stringent,
then Type II (General Purpose) and Type IIT
(Survey) the least stringent. Meter response
time and output requirements are also covered.

ANSI §1.6-1987—American National Stan-
dard Preferred Frequencies for Acoustical
Measurements.

To maintain uniformity and comparability
among measurements this standard specifies
which seriea of frequencies shall be used as the
preferred octave, one-half octave, and one-
third octave bandwidths, It isin this standard
that the one-third octave series is modified so
that they are actually one-tenth decade. This
modification changes the bandwidths less than
0.1 percent and provides a series of frequencies
where 10 successive one-third octave bands
ate in the ratio of 10:1 in center frequency
(see Subsection 1-2.2.4),

ANSI §1.8-1869—American National Stan-
dard Preferred Reference Quantities for Acous-

tical Levela,
Values to be used as reference when acoustic



quantities such as power, pressure, intensity,
etc,, are stated in the form of levels are speci-
fied. This standard does not specify that level
shall be used hut provides the reference to a
convenient magnitude for any physical quan-
tity that may be used in acoustics.

ANSI S1.10-1966 — American National
Standard Method for the Calibration of
Microphanes,

Techniques and principles involved for per-
forming ahsolute calibration of microphones
are described, Experimental procedures for
determining pressure, free field, and dilfuse
field calibrations are standardized, These pro-
cedures provide for either absolute calibration
based on the reciprocity principle or calibra-
tion by comparison with another microphona,

ANSI S1.11-1966 — American National
Standard Specification for Octave, Hall-Oc.
tave, and One-Third Octave Band Filter Sels.

Just as ANSI 51.4 specifies the characteris.
tics and tolerances on sound level meters, this
standard specifies the characteristies of band
pass filters for ncoustical measurements. Some
of the items specified are the features of the
pass band and the slope and width of the skirts
of the band, This standard assures the user
of acoustic band pass filter scts that measure-
ments made with one filter set will agree with
those made with any other filter set providing
ench set conforms to the standard.

ANSI S1.12-1987 ~ American  National

Standard Specification for Laboratory Sian. -

dard Microphones,

The physical, electrical, and acoustical prop-
erties of microphones that are suitable for
calibration by an absolute method, such as the
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reciprecily technique deacribed in ANSI S1.10,
dre described. These micrephongs are intended
to be used for acoustical standards or as com-
parison microphones for calibrating other
microphones by the comparison technique.

ANSI S81,13-1871 ~— American National
Standard Method for the Mensurement of
Sound Pressure Levels,

This standard is a partial revision of ANSI
S1.2-1962 and containg recommendations per-
taining to the techniques of the physical mens-
urement of sound, These techniques are
applicable to a variety of environment condi-
tions but are not intended to include measure-
menis made for the purpose of determining
the sound power level radiated from a source.
This standard is applicable to the many dif-
ferent types of sound pressure level measure.
ments that may be encountered in practice
and is intended to provide assistance to those
persons responsible for the preparation of test
cades, ordinances, acoustical criteria, and ef-
fects of noise on people, ete,

ANSI $1.21-1972 — American National
Standard Method for the Determination of
Sound Power Levels of Small Sources in Re-
verberation Rooms.

While the main purpose of this standard is
to describe in detail the procedures for the
measurement of sound power levels, its perti-
nence here is due to the lengthy and complete
discussion of the quality and characteristics
of the reverberation room for making the
menasurements, This standard deseribes both
a direet method for determining sound power
level and a comparison method which uses a
calibrated reference sound source.
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SECTION VI
DATA TABLES

GUIDES TO TABLES

Materials for noise control come 1ln a variety of Forms, Actually any
mataerial can be used to reduce noise since sach form has a certain capacity
to ghsorb, reflect or attenuate sound. The products listed in the data
tables have heen proven to be efficient and/or economlcal means to reduce
nolse. Usually the basic materials are elther good sound barriers or ab-
sorbera, To improve the acoustic performance of a product, twoe or more
such materials are often combined to form & composite material or a total
sound control system, There are materials and systems which control nnise
directly by sound absorption or sound transmission reduction, and indirect-
ly by limiting the sound pawer output of machines by reducing the vibration
levels of panels, floors, etc, This diversity of products requires differ-
ent testing procedures and parameters. For thils reason products are grouped
in these tables so that a meaningful study of the produets and theilr proper-

ties may be made.

Group A: Sound Abshrgtion Materigls (Tables 1 through 5)

Foams, glass fiber products, spray-on materials, felts, and concrete
blocks with cavities. : '

Group B: Composite Materials for Sound Absorption
and Sound Transmission Reduction (Tables 6 through 12)

Foams lamlnated to lead or leaded vinyl, foam with protective films,
glass fibers applied to barrier materials, and other such products.

Group C: Sound Barrier Materials (Tables 13 through 18)
Lead, mastic, mastic with cotton, glass, plastic, and others.

Group D: Sound Absorption Systems (Tahles 19 through 25)

Functicnal absorbers, wall treatments, ceilings, partitions, curtains,
floor coverings, and roof decks.

Group E: Composlte System for Sound Absorption
and Transmigslon Reduction (Tahle 26} .

Quiet rooms and booths constructed from sound harrier panels on the
cutside and lined with absorptive materials on the lnsida.

Group F: Sound Barrier Systems (Tables 27 through 43)

Walls, floovs, cellings, roof decks, curtalns, parcitions, panels,
machinery enclosures, floor coverings, and pipe laggings. Certain flootrs
and Floor coverings which reduce impact nolse generation and transmission
are aglso listed in this group of tables.
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Group G: Specialized Items (Tables 44 through 47)

Special materials like rubber, cloth, etc., which may be used with ad-
vantage in specific applications, Also Included in this group are gaskets,
sealants, special applicatisn praducts, seneral bullding materials, and

.

furnishings.

The data tables along with appropriate footnotes are for the most part

self-pxplanatory. The following comments are made to clarify or to empha-

size certain points:

’

The tables are presented in three distinet formats: (1) Trans-
mission loss and noise reduction data are provided for each
one-third oetave band with center frequencies of 125, 160, 200,
250, 315, 400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500,
3150, and 4000 Hz, (2) In a slightly different format, sound
absorption coefficlent data are shown for one-third octave
bands with center frequencies of 125, 250, 500, 1000, 2000,

and 4000 Hz. (3) Products for which the transmission loss

or sound absorption type information was not aveallable are
lisced as to product name, description, application, and man-
ufacturers.

The products are nrrnnged in the order of increasing thick-
nesses, Sound absorption of the products depends upon how
they were mounted in the test laboratory and accordingly
sound absorption materials are initially arranged according
to the mounting number. For each mounting method the products
are arranged according to thelr thicknesses.

Testing procedures are not always identical for the products
listed in the same table, For this reagson the footnotes and
the test procedure codes should be atudied carefully before
making a comparisop between two products in the same table.

The wsight or dengity of the product may be given in lb/ftz,
1b/ft, or in 1bfunlt, The column headings show the units
used in each table.

The identification numbers of the manufacturers appearing in
the daca tables are listed in Seceion II,

The Lab, column identifies the laboratory where the acoustie
test was performed and the test report nhumber, Acronyms

of the laboratoriea are used and they are spelled out in
Section IV.

A dash indicates that the information for the column was not
available,

Product name is listed in the Product column. Some items are
identified by a short product description as no trade name
was glven.

Some products are in more than one table, theilr properties
heing applicable to a variety of aituations,

Glossary includes generic trade terms, but does not include
more specific, product orientated terms which are deseribed
in the footnotey.



T R T R e Lot o i S

et

e e et YRR R o e 2

Footnotes include specific product information, test specifi-
cations or test method, and ocher useful data,

Anhroviations and rating codes that are used in the tables
and footnotes to provide additienal acoustic or nonacoustic
information about a product or test procedure are explained

below,
ASTM
UL

UL 94

Temperature Range
Humidity Range:

AIMA
AMA
ANSI
FHA
ASA
Is0
NEMA
NFPA

UL Fire Hazard
Clagslfication a/b/c

Anerican Society for Testing and Materials
Underwriters Laboratories

UL Specification 94 == ASTM Designation D1692.
Small-scale laboratory procedure to compare
flammabllity, Correlation with flammability
under actual use condition ig not implied,
Range of temperature in which the product be-
haves according to speclfication

Range of relative humidity in which the prod-
uct behaves according to speclfication

Acoustical and Insulating Materlals Assn.
Amevlcan Materlals Asan., (Now AIMA)
American National Standards Instltute
Federal Housing Adminigtration

American Standards Assn. (Now ANSI)
International Standards Organization
National Electrical Manufacturers Assu.
National Fire Protection Assn.

The UL-developed tunnel test method, UL?23,
for testing the fire characteristics of
building materials is also known as standard
ASTM E-84 and NFPA Number 255.

a: Flame Spread .
Material to be tegted is placed on the under-
side of a removable top panel of a tunpel and
a flame is introduced at one end, The dis-
tance at which the flame spreads, in a given
period of time, 18 called the flame spread
and is rated on a scale where cement asbhestos
board is zero and red oak i1s 100. Most
building codes have sectlons in which the most
stringent requirements permit a flame spread
rating from zerc to 25,

b: Fuel Contributed

The temperature rate of Increase 1s measured
at the end of the tube opposite the flame,
and again compared to cement asbestos board
and red oak,

e: Smoke Developed

The smoke density is measured with a photo-
electric cell.
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Figures used in table guldes are included courtesy of the following

manufacturers:

Figurg

~ Oy N =

104
108
114
118
124
128
194
198
19c
204
208
21

22
254
258
264
268
274
278
28
29
30
N
32
33
34
36
37
40
43

Company

Sound Solutions Corp.

The Proudfoot Co, Inc.

Sound Solutions Coxp.
Specialty Composites Corp.
Canada Mecal Co. Ltd.

Globe Industries, Ine.

Stark Ceramics Inec,

Specilalty Cenverters, Inc,
Canada Metal Co. Ltd.

Korfund Dynamics

Pitesburgh Corning Corp.
Insul-Coustie Birma Corp.
Owens/Corning Fiberglas Corp.
L. E. Carpenter and Co.
Owens/Corning Fiberglas Corp.

Owens/Corning Fiberglas Corp.
and Johns-Manville Sales Corp.

L. E. Carpenter and Co.
Concrete Products, Inc,
Inland Ryersen

Industrial Acousties Co. Inc.
Korfund Dynamics
Owens/Corning Fiberglas Corp.
National Gypsum Co.

Virginia Metal Products
Florida Concrete
Owens/Corning Flberglas Corp.
Owens/Corning Fiberglas Corp.
Overly Manufacturing Co.
Amalco Window Corp.

Acoustical and Insulating Materials Assn.

National Research Corp.
Hough Manufacturing Corp.
General Nolse Control Corp.
Ferro Corp.
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TABLE 1
FOAMS

The sound ahsorption properties of various types of foams are listed.
Foam has excellent absorption, provides a falr amount of vibration iseclation
and damping, but is a poor sound barrier material. Ester types of polyure-
thane foams are most commonly used for noise reduction. These flexible
foams are availlable in reticulated open«pore construction or non-
reticulated with a microporous integral skin left Lntaet.

Foams with conveoluted surfaces and compressed felt~like foams are also
manufactured to maximize absorption in specific frequenecy regiens. The
2 lb/ft3 dengity foam is normally used for sound absorption., Flame retarda-
tory additives and protective films for dirty or oily environments are the
commonly available options.

The table is arranged in the order of increasing thicknesses ranging
from 1/4 inch to 6 inches. Figure 1l shows foams of different thicknesses.
The companies (by number shown in Section IT)} with products listed in
Table 1 are: 6, 12, 34, 45, 65, 72, 77, 82, 119, 125, 150, 156, 157, 191,

CAUTION

1. ABSORPTION COEFFICIENTS MAY EXCEED 1.0, FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3,1.2.

2, ABSORPTION COEFFICIENTS ARE SHOWR EITHER AS PERCENTAGES
(NORMAL TINCIDENCE DATA) OR AS DECIMAL FRACTIONS
(RANDOM INCIDENCE DATA). THE DIFFERENCES BETWEEN THESE
TWO DATA ARE DISCUSSED IN SECTION I-3.2.

GLOSSARY
Reticulated: Thread-like network,

105




Figure 1 Sample Illustration
of Accustical Foam
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TABLE

Absorption Coofficlents

1 PoAMS

n
o
A
K] N
O S ;’ = 4
n o o Dengit £
g g 4 & a e § § lb/frfv Lab,  Ca, Product Egga
LATL 1
V4 .25 2,28 2.6% 3.6% 7.00 3% 62 2 §9350 12 Industrlal Foam 4100 34"
2,
V6,30 2,44 2.9% 34% 5.9 17% 66x 2 JATL 12  Safoty Fomm 475¢ W
45
/4 .33 .08 10,200 L300 .70 Lo0o 2 - 7% Coustifaam 5,15,27
1
16 .38 L2 3.3% Bk 1780 458 6% 2 IATL 12 Induscrisl Fomm 2050 Zd
1/4 - 1z 4% 45%  60% 657 2 - 157 UL~94 Fpam 6,9
Ve - 0 .10 a3 L2 6L 200 - or Lo Sootk Fine Pore 9,17,25
[ tical Feu
Ve - 10 .10 03 .08 .48 25z A 65 begpgr oo 7.9
RAL
Wwe - 7,13 .23 82 1,00 2 172-1 181 Untfoanm 23,24
RAL
/s L35 L5 .20 6 W21 W73 59 2,1 Tl 6 Acousti~foam 8,23,24
RAL
/2 .31 18 .4l 2% L7 .63 .65 2,1 T2l 6  Acousti-foam 8,23,24
2,3,
/2 .32 I®m 4% 5% 9% 23 1% 2 1ATL 12 Safecy Foam 4750 24
45 -
1/2 .45 69 .11 .22 .60 .88 .95 2  IATL 72 Coustifosn 5,15,27
Wy
/2 .51 6% 11% 2o 2% 0% a5k =  SFDAL 12 acoustic Foam 4780 %.'.
1,3,
/2 .60 4,3% 10.2% 2% 35 6B 6Z 2 TATL 12  Industrial Foay 2950 24
Fodmkote=74% on 10,24,
/2 .65 3% 4.8% Ll.5% AR BEL  56% - TATL 12 Foam #2954 26
. 1ATL
) /2 .66 S.4%  T.ZR 15,5 BT TIR 66 2 5-250 12 Induacrial Fomm 4100 1,24
Foamkote=749 1,10
/2 .67 3.6% 9.2% 25, 752 4% 32 - IATL 12 on Foam 44100 24,16
iz - 16% - 25% 44w 82 93%  94n 2 - 157  UL-9 Foam 6,9
Acoustical Faam
2 - J0 .00 .22 400,75 (B2 2 - 65 2007 7,9
W2 - .05 W12 .26 .51 .B6 .80 2-4 €T 150 PByrell et
12,23,
/2 .51 A2 .21 36 54 .92 1.00 2.5 Cr 150 Coustex 25,28
iz - - 100 .27 .50 .86 1.00 & CT 150 Seottfalt 4-900 s
11,25,
1/ - 07 .10 .21 45 B0 1.00 4-40 CT 150  Scottfelt 3-900 28
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TABLE 1 FOAMS {Contd)
n Abporption Cosfficlents
Fay m o
B3 2 a3 p & 2 2
-‘ig m w“ e 2 g 2 § Danaigy Fooe=
[-E- o a - S g 2 /e Lab.,  co. Product note
Scott Fine Pore 9,17
12 6 .13 30 .63 .97 92 - gr 150 SooKt Fine Pore HEE
RAL
5/8 B L% .a .28 2l .86 47 2,1 17201 6 Acousti-fosm 8,23,24
2,3
A .39 3.9 5.5% B.% 17.3% 51% 9% 2.1 JATL 12 Safaty Foam 4750 2
1,4,
A/ W60 ki3 13%  25% 45% 81%  B5% - SFDAL 12 Accustic Foam 4780 1
1,3
37k .61 7.3% 1651 29% 44 58% 56 2 IATL 12 Industrial Foam 2950 24
1,3
3/4 67 4,7 7.0 L1.5%  3B% OG.5%  66% 2 IATL 12 Induserisl Foam 4100 §24
36~ 2%  M% 6I B7% 96% 9% ¢ €T 157 UL=9% Foam 6,9
12,23,
344 .60 6 L2544 70 98 1,00 2,4 €T 150  Countex 25,28
RAL
13/16 39 16 .25 .40 .73 .98 78 2,1 TH-1 6 Acousti-foam 8,23,24
2,3,
1 5B 4.5%  7.3% 1l.4% 29.5%  79% B2.5% 2 TATL 12 Safety Foam 4750 24
RAL
1 63 16 2% 45 .84 .97 .87 2.1 TI-l & Acouati-faam 8,23,24
1,3
1 .63 10.5% 20,5% 9% 566 51% 63 2 1AL 12  Industrial Foam 2950 24
344
1 gk 8% 15% 0% S3%  BS% 864 - SFDAL 12 Acoustic Foam 4780 2"
11,23,
1 .65 08 .20 .47 .90 1,00 1,00 - ¢ 150 Scotcfelt 3-900 25,28
12,23,
1 .65 L6 .30 ,53 80 1.00 1,00 2,4 150 countex VB
1 65 .3 .27 .46 W91 .95 89 - 150 Pyrell 136,
N | R .37 .68 ,y3 B9 B4 2 150 Afonlc 14,25
Faamade 16,23,
1 0 .08 L2 .66 1,02 ,93 ,BL 2  G&H 77 Product 22313 26
1,3
12 7. 1L,5% 3% 6% B3L 82X 2 GATL 12 todustrial Foam 4100 24
Foamkote=74% on 10
1 . B, 19 43 % ATL 28R = TATL 12 Foam #4100 4,24
Foamkota=749 an 10
1 .73 8% 9% 30% 98,51  52% 1% -  IATL 12 Foam #2950 24,28
1,3
1 .73 8% M 51% S4R ASR 64 6 TATL 12 Induserial Foam 4600 24
45
1 .76 .23 5% .60 .98 33 9% 2 - 72 Coustifoom 5,15,27
1,3
1 .77 8.3 16.4% 4% 8% 61% 1% 4 IATL 12 Induserial Foam 4400 20
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TABLE 1 FOAMS (Coned)
u Absorption Coofficients
-
'K}
2 4 3 2 g & 3
- g 3] " a S Densily Foot+
6 & b w E g s § 1b/fed” Lab. Co, Product nate
RAL
1 .85 1 .48 1,04 90 .89 .57 1,8 A69-60 191 90 PPI Cuatom Foam 16,26
Acouatical Faam
1 - Jd6 W26 47 L7200 .93 92 2 - 65 F-2007 19
UL-9%
1 - 3% 61t BER 96%  99%  96% 2 - 157 Convolutad Foam 6,9
IL=94 Flec
1 - 37 ST S | ] 93% 97%  96% 2 - 157 Surface Foam 6,9
Scott Fina Pore 9,17,
1 - 0 .28 49 .96 1,00 .95 2  Cr 150 Accustical Foam 24
1 - 0 .23 39 72 1,00 1,00 4-40 €T 150 Scottfelt 2-900 1125,
1 - S0 400 73 86 .86 ,94 4-40 €T 150 fHeotrfelt 7-500 53-25-
RAL
1~1/16 ,69 A7 W30 53 97 96 .96 1.1 T72-1 6  Acousti-foam 8,23,24
1,3
1-1/2 .66 21.7% 4% 36  62% 48R 65% 2 IATL 12 Industrlel Foam 2950 24
2,3
1.1/2 75 11.5% 14,12 33%  BEL  B7% 9% ¢  IATL 12  Safety Foam 4750 LA
1,3
1-1/2 .85 1% 2% SM 97.5% 7% B4 3 IATL 12 Industrial Foam 4100 2§
Ui,-94
1=}/2 - mn 2% 91% 97% 99yr 9% 2 - 157 Convoluted Foam 6,9
1,3
2 .64 21.8% % 6L 50.8% 5% 6lR - - 12 Industrial Fosm 2950 24
L]
2 .80 29 @) .7 100 2,00 LOD 24 CT 130 Scott Industrial Foam 33'33’
2 .80 .24 T I ) W91 98 .97 2. - 6  Acousti-foam 8,23,24
45
2 W .17 3B 9% S8 .99 91 2 - 72 Coustifoam %15.
2,3
2 .67 4.5% 3% 70h 95.2% 67% 1751 2 IATL 12 Sefety Foem 4750 bIA
1,3
2 .90 1B,2% 46% 62 8I% 84X HO5% 2 IATL, 12 Industrial Foam 4100 24 ',
Acountical Fosn
2 - 233 .50 %2 B .96 91 2 - 65 P=¢007 7.9
UL-94
2 - 33% 912 C97% 100% 9L 96X 2 ~ 157 convoluted Foms 6,8
2 - W60 91 1,00 100 1,00 100 4 €T 150 Scotefelt 2-1/2 ~500 %g-ﬁ-
2 - 27 61 .90 ,98 ,L.00 1,00 440 Cr 150 gcottfelt 3-900 1125
UL=94
2-1/2 - 9% 4% 99%  100% 99 9EL 2 - 157 convoluted Foom 6,9
. 45
3 .82 .36 .56 L9l BE 97 .99 2 - 72 coustifoam g§15-
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TASLE 1 FOAMS {toncl)

Abvaorptien Ceafficlancs

wm
-
§2 208 4 2 EZ
ud ) o
E W 2 Denaify Foot=
g2 g 8 8§ 8 E g 2 WY e e, Product nate
<84
3 - a1y 85%  98% 100% 97%  96% 2 - 157  Cetwoluted Fosm 6,9
Open Call
& .58 04 W22 b .80 B4 .08 2 - 119 Polyursthana Foam 18,23
RAL
4 .B6 .56 .69 .85 .90 L W95 2.1 Tii-l & Acounti-foam 8,23,24
45
4 .89 ‘&7 .80 .90 .92 94 W97 2 - 72 Couatifosm 5,15,27
§Scott 22,28,
4 - Jal L83 1,00 1,00 1,00 1,00 2-4 cr 150 Industrial Foam 28
. 45
H 90 .72 .83 .88 .93 .95 .98 2 - 72  Coustifoam 5,18.27
UL~94
5 - 86% 96% 97 100% 9%  9&% 2 - 157 Convoluted Foam 6,%
45
¢ .01 72 LB BB .9 97 100 2 « 72 coustifosm 5,15,27
Scott 22,25,
b - .80 1,00 1,00 1,00 1,00 1,00 2-4 cr 150 Indunttrial Foam 28
Foam §heat
- - See Footnote - - 156 (SFF=~1, SFF-11) 19
. Fire Retardant
- - Ses Footnoto - - 34  Urezhana Foam 20
- - Ses Footnote - - 125  Synthocell 2%
24 1 L9 - - 82 Polyurothans Wedges 29
FOOTNOTES FOR TAKLE 1
FOMMS

1. Polyester ursthane foam, chenical resiscant, awlf-axtinguishing.

2, Open call, flaxible polyestar urethone foam combined with & parmanenc fire retacdanc, UL approved.
Panaed UL taot 94.

3. Supzlind in shest, roll, alab, or block form., Custom fabrication sveilable. Sound boeriar
laminates and protactive shaets or films can be ordered with the Ffoum.

4, Tolyester urathans “foum with a microporous intagral skin snd reticulated callular atructurs of
good repoatability. UL approval pending.

5. Self-axtinguishing, rasilisnt with less than 10X cm{ﬂnin ast, temparatuca ranga =-43* to
215°F, nlpo good thetmal inaulation, cesiatant to olls, greasas, alkalis ond mild scids,

6. Cartifted by UYL to mast or sxcosd their pumbar 94 spscificacions, FPolyastar fomw with charcoal
color is avallsble in thicknesses ranging from 14 inch to 3 inches, Standard sheet sice is
36" x 56", Custom wizes and thicknesses on request., The product is avallabla with 1/2 miit
Flexible vinyl film or 1/2 mil bufont Mylar coating. Foam with convoluted surfocs is also availsbla
in similar sisas end it 1ia claioed that greater low froquency attenuation is achisved by this surfacs
as compared to flab surface foom,

7. Polyutathons polyathar Foam, Hnlf-caunuuilhl.ni Blr ASTH D16924677,  Sizomt 2'x &' rhllltl-
Dunsity 2 + O.1 1bfcu ft, Maxivum tonpsrature 250°F, Thicknoasssi 174", 172", 1, 2",
Neconmended adhasive 3434 industrial adhesiva,

8, Fire ratardunc, floxible polyurethene fosm, Can be glued, tepad, heat sesled nailed or bondaed.
Suppliad in rolls 36" wide x 20 yards long, and in 174" 12 3?&", and 1" cthicknoosas. Also
available lominated to mamg filled vinyl or reinforcad foil. bolor: gray, Maximum compressive set
10%, Teatsd according to ASTM C384-38.

9., Data axcracted from a greph.

10, Malea at 275°F, nonburning, polyethylonn sheeting is chemically inert and imparvious to all

noraFl contaminants.
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il.

12.

13,

14s
15,
16.
i7.
18,
19,

20.

1.
i1,

3.
4.
23,
26,
7.
a0,

29,

Flexible, compreased urathans foaw, Permanent sot as high as 20 (compressed to 1/20 of original
{tj\{;hﬂ:u%".vlillbh. Can be cut, glued, or shopad, Available In varlous alzes. Thickness range:
o 2%,

Raticulated polyurathane foam with microporcus surface. PFasaws ASTM 1692-48 teat for flame racayd-
ance, Temporatuts rtange: =40% to 250°F, Chemical resistant,

Folyssger polyursthane foan. Temperatute ragge: =40Y co 250°F, Avallable in varloua alees with or
without barrier laminstes., Protectivo coverings. Fasses vartical and hortzontal cests for flre
ratardant affectiveness, Flame spread UL-94.,

Plsma spread = UL=94, Temparature range: =40" to 250°F. Eacallent realstance to chemicals.
Polyaster flexible foam, Supplied in sheet of roll form to sult customer requiremncs.

Iung on wall with approximately 2" space between wall and the test spocimen,

Is not an cper=«pore foam, Avallable in various sirzea and shapes. Resiliene.

Tawperaturs vange: 0° to 150°F, Ralacive humldity ranga: O to 95%, Self-excingulshing, ASTH ned

FPoam with Pycell, Availlabla wich Todlar £inieh. Flre faterdant. Stzo: 48" x 24", Thicknwes
1/2%, 1", and custom,

Fire ratardant fosm. Tempetatute range: -50" to 173°F, llu.u(dl.ti range: 0 to 95%. Flame spread luas
than 4" per minute. Sizes as required. Density range: 1.5 to 4 1b/cu ft,

Rasllient molded foom mada in any deslrsi shape, Density tange: 2.5 to 4,5 lbfou ft.
Raclculatad, cpen-pore, sutet type of po lyurethdne foam, Tewmperature range: -40* to 250°F.° I4 paot
affected by oils or greasos AL wormal teaporatures, NINaty pores per llnear inch. Avallable as
buns, rolls, ot fabricatad parts, Varioue aizes, Colors: gray, beigu, or green,

Tontad in twumbet 4 wounting poaition.

Tasced and svaluated according to ASTM C3B4e38 {mpedance twba test method,

Normal ineidenca data obrained with impadance tube corrsctsd to random absorption coefflclents.
Tasted ond evaluated according to ASTM C423-66 raverbaration room tesc method.

Raverberstion room test sethod uaed.

Temperature range: =40 ¢o 2253°F, Flome retardant, Conforms to ASTM L1692-597, excullent chemlcal
rasiatanca,

24" x 24" x 25" long wedge, Modulu comprised of throe 8" x 24" x 25" long polyurethane wedges.
For uie in anecholc chimbars.
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TABLE 2
GLASS FIBER MATERIALS

The sound ahsorption properties of various glass fiber preoducts are
listed. Long glass fibers when bonded with resins or other bonding mate-
rinla, convert acoustic energy into heat through alr friction within the
porous body of the materlal. However, glass f£iber products are poor sound
barrier materials,

Table 2 is gubdivided inte five parts (2A, 2B, 2C, 2D, and 2E) for con-
venience, The scheme of the subdivision is:

2A (Glass fiber products tested with mounting No. 4

28 Glass filber products tested with mounting No. &
and thicknesses up to 1/2 inch

2¢C Glass fiber products tested with mounting No. 6
and thicknesses 3/4 inch and 1 inch

2D Glass fiber products tested with mounting No. 6
and thickneases greater than 1 inch

2E Glass fiber products tested with mounting Ro. 7

Within each table the products are arranged in the order of increasing
thickness. The companies (by numbers shown in Section II) with products
listed in Table 2 are: 6, 109, 132

CAUTION

THE NUMBERS LISTED UNDER THE 'MOUNTING' COLUMN REFER TO THE
ATMA STARDARD MOUNTINGS DESCRIBED IN SECTION I-3,1,3, AND
| TLLUSTRATED IN FIGURE 1-11,

GLOSSARY

Facing: The outside surface of the specimen. In general the side facing
the sound source

Backing: The other outside surface of the specimen, In general the side
not facing the sound source

Core: The reglon between the facing and the backing
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TABLE 2A

GLASS FIBER TESTED WITH MOUNTING NO. 4

Absorptien Coufficlents

8 iz
g 43 ¢ o2 o 24 4
X1 Q -] aAnlty ¥ -
5 BT & 3 H] § § ,§, gu’/ggﬁ Lab,  Co. Product cote
CRAL
4 12 o A6 W13 32 W46 61 73,85 61leE 109 Spineglas 11,18
[ ¥ L. R T S T | I RS & I & Y - 109 Microtite 12
4 1/2 % .08 16,37 &8 .77 .78 .75 - 109 Miarolite 12
CXAL
4 /2 ,50 01 .18 A RN T S 80 1,9 67112 109 Spin=glas 1
CRAL
b 1/2 5% 04 +13 Wl 13 91 99 2,8 67116 109 Spin=glas 11,18
4 1 .60 14,25 81 LB 7B .76 .73 - 109 Mlcrolite 12
CKAL
4 1,60 W3 30 .86 76 78 .82 ,BS 8719 109 Spin-glas 11,18
nalL
4 1 .65 L1 33 .62 16 B2 L83 15 A71-19) 109 Miorolite 12,18
4 1,0 L2 a0 68 9 B2 LAD 75 - 109 Microlits 12
CHAL
4 Tt .% .07 36 .76 91 .96 .97 1.9 671-13 109 Spin-glas 11,18
' CHAL
4 1.1 23 .50 .73 .88 91,97 3 671-H-31 109 Spin-alas 11,18
CKAL
4 1 .80 .08 3 .93 9% .99 .99 2,8  &71-17 109 Spin-glng 11,18
RAL
4 lelf2 20 .26 60 .99 75 .38 .16 . A7L-2) 109 Rigid Roll 13
4 lelf2 15 LB W4 .77 92 8L 77 s - 109 Microlita 12
& 2 .1 . . .86 8L 83 8% 1 - 109 Mlerolite 12,18
4 2 .0 45 7 .98 A9 61 .39 .75 - 109 Microlite 7,12
HAL
4 2 .90 L33 .66 96 .95 ,05 .99 .75 AT1-195 109 Mioralite 12,18
CHAL
4 2 .90 LAl L7 .83 99 97 .99 .B5  671~10 109 Spin=glan 11,18
GHAL
4 2 .98 .27 BL 99 .99 99 .99 1% §71-14 109 8pin-glas 11,18
CXAL
4 2 .9 B M 99 99 99 99 2,8 671-18 109 Spiteglan 11,18
CKAL
4 4 .95 .99 9% .99 9% 90 99 2. §71-19 109 Spin-glan 11,18
CKAL
4 4 .95 .84 99 L9999 .99 .99 1.9 67115 109 Spin-glan 11,18
CKAL
4 4 98 .65 .93 - .99 .99 9% 99 8% §71=11 109 Spin-glas 11,18
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TABLE 2B

GLASS FIBER TESTED WITH MOUNTING NO. 6 AND THICKNESSES UP TO 1/2 TNCH

Abscrption Coefficlents

F
3 8a = 4 L | = £
g ag 2] vy [=3 a g 2 S bensi Foat-
2 AT E o = 3 a Q § lb.’fcﬁy Lek, o Product nace
RAL
6 lra W25 L1731 .13 A5 0 .29 28 6 A73-89 109 Exact-0-Roacd 14,18
) RAL
6 1/4 ,30  ,l8 3 .20 .28 .40 45D A73-90 109 Exact-0~Roard 14,18
RAL -
5 174 .33 ,19 L35 24 L33 .49 Jh 3 A72-113 109 Exact=0-Mat 15,18
6 14,25 07 1 .20 .20 L56 66 1 cr 112 PF 336 19
& /4 ,35 o7, 21 b .60 .69 L5 cr 132 BF 318 19
6 1/4 60 I ) ] .23 JAL LGB .73 2,5 cT 132 PP 391 to
6 L4 40 070 a1 22 I Y T2 cT 132 PF 339 19
6 1/4 .45 U6 A8 27 A48 67 .72 3 cT 132 Typa 3,0 (plailn) 8,19
6 1/4 .50 W08 A4 .28 L5207 82 3 cT 132 Type 3.0 9,19
6 14 .50 09 .33 .37 W60 .73 .76 3 cT 12 PF 332 19
RAL
6 38 40 JA7 038 01 WAL W49 532 A7I-01 109 Exact-0=-Board 14,18
6 3f8 .45 A7 40 W34 L4558 .76 2 - 109 Exact~0-Board 15,18
6 12 .40 J2 .40 A1 L4000 L0 W57 .75 cT 112 PF 335 9
6 1/2 .45 18 44,33 47,59 .0 1.50 - 109 Exact-0-Mat 15,18
6 12 .45 W09 40 L3200 L4364 LT0 L5 cr 132 PF 334 19
6 12 .45 A1 40 .32 47 .62 71 - cT 132 RA 26 19
. & 1/2 .45 J00 410 L33 500 W64 JTE - cT 132 RA 25 19
RAL
6 12 .50 10 4D 40 56 .72 .82 T A72-115 109 Exact-0-Mat 15,16
6 1/2 .55 Jdh 430 L4S L4200 .39 .25 LTS cr 132 PF 335 1,18
6 1/2 .55 09 40 38 63,76 .78 L5 cT 132 PFF 338 1%
6 172 .55 09 .40 .39 68 79 B0 2 cT 132 PF 339 19
. Mid-nita Blanket
& 172 .60 12 L4 36 ,73 ,B& .86 23 - & ar hoard 2
Mid=-pnite Blankat
6 12 .60 .13 L4 .39 70 L83 .84 2 ' - 6  or loard 2
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GLASS FIBER TESTED WITH MOUNTING NO, & AND THICKNESSES UP TO 1/2 INCH (Concl)

TARLE 2B

" Abaorption Cosfficlenta
£ gt CHEE R - ..
g é‘g E ‘3 ﬁ § E % ‘% ?E?EH’ Lab, Co, Product 52?;
6 2 .60 L6 5L 42 67 .80 82 1.5 - 6 be moned Nrnker
6 12 .60 .28 42 49 62 .76 .77 1.5 - 109 Miarolite 12,17
6 172 .60 .09 4D 40 72 LBl LBl 2.5 - 112 PF 231 19
6 12 .60 14 43 40 64,99 49 75 - 112 PF 335 ig*
6 /2 60 43 42 39 .62 .99 .58 75 - 132 PF 335 4
6 1/2 ,50 10 .42 55 53 .69 .79 - cr 132 A 24 19
6 1/2 50,10 42 36 %% 70 .81 - cr 132 RA 236 19
6 172 .50 .10 W41 .36 L5472 84 - cr 132 RA 22 13
6 1/z .50 .10 .41 36 54 LML B3 4.2 oF 132 704 Inaulation 18
6 1/2 0 a3 a0 7 56 73 BT 2 cr 132 FF 139 9,19
6 172 .50 09 A0 L3 S0 A8 .73 .95 of 132 PF 335 1%
6 M2 .50 .09 40 36 55 71 75 L o 112 PF 136 19
6 1/2 .50 .1z .38 3 % .77 B8 & T 132 705 Insulnclon 19
6 /2 .55 .23 44 A3 Bk ,76 .80 3 57‘1:5'3'6 109 Spinglas 11,18
6 12 .60 1 53 46,73 77 .81 2 cr 132 Typa 2.0 8,18
6 12 .60 15 44 51 % 8L L2 .35 ET 3z PF 315 %730
6 1/2 .60 .09 .51 A4 61 .16 .79 1.5 eT 132 Type 1,5 Sa“'
6 1/2 .65 L1l .40 L33 B .9k ,50 2 cr 132 PF 339 19
6 1/2 .65 11 .46 52 81 .84 83 3 cr 132 PF 382 19
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TABLE 2C GLASS FIBER TESTED WITH MOUNTING NO, 6 AND THICHNESS RANGE OF 3/4 INCH THROUGH 1 THCH

Absorption Coefflclents

? i3 ..

T B5 ] £ 3 = 2 =

] 3::& u w o ; 2 § 2 Denalgy Fagk=
£ 2 E o Y a 2 2 2 /fe”  lab.  Co, Product note
6 3/4 55 A4 46 RAN «61 W2 A0 - cT 132 RA=26 19

[ e .60 Jdh0 67 W48 B4 74 A1 - cr 132 RA=25 19

& 34 60 14 4B 48,67 .79 .88 - oT 1 RA=24 13

[} 34 .60 13 48 +30 .69 .61 90 - cr 132 RA=236 19

& 3/4 .65 .13 A7 «51 .70 .83 92 - cT 132 RA-2) 19

& 1,55 .28 «53 A&7 +36 68 78 .6 M‘ZE‘;%T 109 Exact-0-Hat 15,18
[ 1 +65 .17 W60 57 .68 ,76 82 1 - 10% Exace-0-Hat 15,18
] 1 .65 .10 .51 54 73 79 +79 L5 < 132 PF 334 19

6 1 65 .17 .52 6L .75 .81 - L I cT 132 RA-26 19

6 1,7 .17 W32 62 I7 +B4 G2 - [ 132 RA=24 18

& 1 .7 «17 52, 62 77 B4 92 - cT 132 RA=25 19

6 T W70 «28 5B 66 W76 .89 92 L5 - 109 Exact-0-Mut 15,18
& 1 .70 10 WSl +56 .81 .83 .81 ,7% LT 132 PP 325 19

] 1 .70 W0 W51 -1 86 85 813 1 cT 132 PF 33 19

6 1 .70 «35 45 -1 B9 87 .84 1.5 - 10% Microlite 3,18
[ 1 .70 .19 5l .63 88 L83 .78 1,38 [y 132 701 Insulaticn 19

6 1 .75 23 .50 3 .88 .91 97 3 Ggﬁgl 109 Spic-glan 11

[ 1 .75 A8 0,56 .66 .96 .89 W83 4.2 cT 132 704 Insulation 19

6 1 .15 +16 54 64 83 .92 ‘.98 - 4 132 RA-236 19

& 1,75 10 W51 W61 »90 «B9 .85 1.% cr 131 PF 138 19

& 1,75 .10 .51 63 94 L9l A7 2 cr 132 PF 339 19

[ 1,75 .16 +33 W65 .85 94 .99 - cT 1122 RA=-23 19

] 1 .75 .19 o3 +63 .92 .87 .82 2,25 14 132 702 Insulation 19

[] L .75 +23 .50 73 .88 .91 97 3.25 - 109 Yicro-Alre 16,19
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TADLE 2C

GLASS FIBER TESTED WITH MOUNTING HO. 6 AND THICKNESS RANCE OF 3/4 INCH THROUGH 1 INGI {Conel)

Absorption Coefficlents

]
3 e M
L LI T
- [T} Q Densl, -
E g2 g 8 § 8 g § 2 e e co, Product Fout
RAL
6 1,75 .23 % .58 .83 .92 .89 1.5 A7l-115 109 Lina=Coustic A 17,18
6 1 .75 .23 .53 & .97 .89 .82 3 cr 132 703 Insulation 19
& 1 .73 .26 .49 .63 .95 87 .82 6 T 132 705 Insulation 8,19
[ 1 .80 .20 .67 .73 .96 .50 .4 2 cT 132 Type 2.0 8,19
[ 1 .80 .24 .70 72 .93 .90 L83 L. cT 132 Type 1,5 8,19
Mid-nits Blanket
[ T .80 L6 .63 70 .95 B9 B4 1,5 - 6 ot Board
: Mid«nice Blanket
L} 1 .80 W17 .83 o 74 S F 1] .86 2 - 6 or Poard
. Midenite Planket
6 1 .88 A9 62,78 99,92 g8 3 - 6 or Boaed
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TABLE 2D GLASS FIBER TESTED WITK MOUNTING NO. 6 AND THICKNRSSKS GREATER TIAN L INCH
- Abserption Confficients
e o~
-] N
i 3 i #0024 a 2 & 4
£ Q vy a (=3 -
l E E2 § # 3§ B = g SN L, co Produce Faot.
6 1-1/2 .75 1 .58 .69 50 .87 .83 .5 cT 132 PF 33 19
6 l-1/2 .80 L1 .58 .77 .99 .95 .90 2 cT 132 PF 330 19
6§ 1-1/2 .80 L1 58 .75 .98 .94  .BY 1.5 cr 132 PF 338 19
6 1-1/2 .80 .1 .88 .73 .96 92 .87 1 cr 132 PP 336 19
6 1-1/2 .80 L1 .6 .71 9% .90  ,B6 .75 cT 132 PP 335 19
CKAL
i 6§ 1=1/2 .85 2% 62 .93 ,97 .68 .BE 123 671-22 109 Spin-glas 11,18
i RAL
{ & 1=1/2 .90 6 .67 .87 97 W99 95 1,5 A72-139 10% ExactefeMat 15,18
; 1.5- TAL
¢ 1-1/2 .90 32 .68 92 .99 99 .94 2,3  AZ1-116 109 Lina-Coustic 17
WAL,
§ 2 a0 42 .83 1.02 1.05 1,06 4B 1,5 A71<117 109 LinasCountcic 17,18
6 2 W85 428 BT 9% 99 99 99 . cT 132 RA=236 19
& 2 95 W39 B2 .99 99 99 .99 . cr 132 RA«23 19
6 2 95 27 W8 99 99 .99 5% - cr 122 RA=26 19
6 2 95 W25 .7 99 99 99 99 - cT 132 RA=25 19
6 2 L85 W23 .78 L9998 99 .99 . cr 132 RA=26 19
CKAL
& 13 90 G472 99 9% 93 93 3 671-21 109 Spin-glan 11,18
6 13 L85 W41 .99 99 99 89 99 = cT 132 RA=26 19
& 3 95 W45 9% L9 L9 89 99 - cr 132 RA=25 19
3 3 L85 W43 99 99 S99 .99 99 - [ 132 RA=24 19
6 1 W95 L5 .99 .89 19 .89 .99 . et 132 MA=23 14
6§ 1 H5 .82 9% 99 99 .99 99 . cT 132 RA-236 19

P i e
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TABLE 2E  CLASS FIBER TESTED WITH MOUNTING HO. 7

Abaorpticn Coelficiunta

5 ig N
i 25 £ ¢ s 2 : 2
w Q n o o Density Foot-
g S E = a A g ] 2 1b/eed Leb.  Ca, Product nota
7 1 ¥l N Y ] 64 W45 .63 M5 .- - 109 Microlita Blanket 7,12
RAL Acoustiflex
7 1 +70 73 .72 62 43 10 S22 - A63=72 & Ralls and Pads 10,20
RAL Acoustiflex
7 l-1/4 .95 M99 90 97 99 L85 .57 = A63-87 6 Rolls ond Pads 10,20
RAL Rigid Roll
7 1-1/2 .70 24 60 99 JI5 .35 6 - A7l-21 109 Fiberglass 13
RAL Acoustiflex
7 11/2 .75 95 W7 W73 I1 69 W5 - ABI=56 6 Rolls and Pade 10,20
Thermal«
1 1-1/2 .80 86,91 .80 .89 .62 ALY B - 109 Acountical Batta
? 2 .80 <84 +87 .B3 87 64 48 - - 108 Miprolite Blanket 7,12
RAL Asoustiflex
7 2 290 .99 96 89 S .1 J£0 - ABI=74 [} Rolls and Pada 10,20
RAL Acoustiflex
T /2 .90 By .08 .89 91 L83 -+ I AB3=75 & Rolls and Pads 10,20
HAL Acouaciflex
7 3 W90 93 94 92 51,82 56 - AB3=16 [ Rolle and Pade 16,20
Thermal=-
7 53/8 .90 .97 1,00 100 .88 .69 .49 - - 109 Acouatical Baces
FOOTNOTES FOR TABLE 24, 2B, 2C, 20, and 2B
GLASS FIBER MATERIALS
1. ¥acad with Duplex laminacad kraft papar (reinforced with flbarglass yarn),
2. Nuaxrann conted blenkat, UL standard 723 flama opread doos not oxcead 235, meets requiremonte of
NFPA9OA.
3. Nooprenc conted, tamperature range to 250°F, UL Firs Hazard Ratilng 25/50/50, product meata NFPA90A
standatds whan tested by UL 723, gocd renlstanca to chemicals,
4, Aluninum foil Ffaced (0,0007%),
5, Aluminum foil Faced {(D.00L"),
6, Vinyl faced {0.003%),
7. With perforated transite panels, fire spread rating 0-25.
8, Mat faced squipment insulation,
9, Noopretie coated,

10. Bated "incombustibla" by UL, Available s pads of relln, Roll thicknessass 1V, Isi/2%, 2",2-1/21),
3", pad thicknest; 1"," 1<1/4", Roll widthe 23-5/8", 23-378%, 435/8", Pad aixe; 11-7/8" x 23-7/0",

11. 1000 Seriaes Bpin«Glap is & numi-rl.ild board produud by comhlnlnﬂ Bpin-Qlas £iber and orgun!.c bindar,
Available in board form only in thicknospen from 1# to 6" in 1/2'' ineremonts; widch of 24", lenptho
24", 36", and 48", Almo custom siges, Tewpetaturs limit 850°F.. 800 Serien Spin-~Glas is duct .
inedlation manufacturad from inotganic glsas fibers bonded by a thermosetting roolt, With certain
facinga, mecte the fira standavd requivamenta of NFFAIDA and 90B.  Teoperaturs limit of 150°F
unfacad and Z50°F faced, ﬂvnllinbla in sheet and roll form, Denait: 'rln!n 1.08 1b/eu £ to 6 1b/eu fE.
Thicknesges: 11, 20 2-1720 34 "40, “pojl.perim-krafe, plasticeactinp-foll, and glasa cloth vapor
barcier facings avallable, . . .

12, Mictolite~resin bonded Eibor glasan blanket, Ltiht wolght. Temperature range aubrars to JO*F.
Thicknossos 1/2" te 4, Penafty rangaG6lb/eu £t to 3 1bfeu fE, Widtha 24", 36", 480, 720,
Made=to=order widthes from 3" to 120", Foil, foilesctimekraft, vinyl Eilm, keaft paper facings.
availoble, UL Fire Hacard classificarcion ~ £flame spread 10, tuel cantribited 20, sooke developed O,

13. Rigid Rell Et“dﬂ“rk in fibet §"‘" insulation board for ceilings ot walls, Available in volls

5' wida, th W, Cut lengeh 40' to 110'. UL Fire Hazard classification
25/50/5

cknessas 1~1/2" and

110




14,

13,

15,

117.

18.
19,

20,

FOOTNOTES FOR TABLE 24, 2B, 2€, 2D, snd 2E (Ganel)
GLASS FIBER MATERIALS

Bue:n-nolrd- Board-type thermal and acoustical insulation with amooth surface, Avallable in
ahents and rolls in vnriuus aires, UL PFire Hazard classification: flame epread 10, fuel contrihu=

ted 20, smoke developed O

Exact-0+Mat; DPiber glass blunkat faced an one aida with a black plastic bandad filuvglass wal.
Available in wolla 100' long, widths 43" to 48" and 65" £o 72". Donpity range 0.6 lbfou Et to
3 1bfeu £, Thiclmnu rnngo 1/4% to 1-1/2", Temperatura rangs to 250* % UL, Fire Hozard
clasaification 25/0/15

MicrosAlre (trademark) SRt La a preformed fiber glasm duct. Supplied as round duct with lnterpal
dinmater for 4" through 40" and 6' long, Complies with UL 181 atandards of mafety for alr ducts,

Fire hazard c:l.nniﬂcﬁtian 25/50/50.,

LinasCoustic &4 (trademark) is a ﬂlnu fiber duct lmer insulation covered with bluck ff.bar glags
mat, Avallable in rolls 36", and 60" wida, 50' nng Thicknasaes 1™, La1/2% d 2",
Tarperature ratge to 250°F, Hn *hazard clasaification 5/50/50, Good cabiscance’ to nhnnu.caln.

Tentod dand avaluated sceording to ASTH C423-856. Reverberatien room testad,
Tasta conducted in reverbaration room,

Tested and evaluated according to ASTM C423-60T.
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TABLE 3
SPRAY-ON ABSORPTION MATERIALS

The geund sbhaorpticn propoerties of spray-un muaterlals arce listed,

Sound abaorptlon provided by the spray-on coating is dependent upon the
aprayed materlal, the thickneas of the applied material and the base
material on which the spray was applied. Accordingly the table shows the
sound absorption properties of the materlals sprayed to different thick-
nesases and sprayed on different base materials, The manufacturers' sug-
gested spraylng techniques are essentially comprised of spraying the
material through a nozzle on a prepared surface. The companies (by num=
bers shown in Section II) with products listed in Table 3 are: 127, 175,

CAUTION

1, ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3.1,2.

2, THE NUMBERS LISTED UNDER THE "MOUNTING'" COLUMN REFER 70
THE AIMA STANDARD MOUNTINGS DESCRLBED IN SECTION I-3.1.3.
AND ILLUSTRATED IN FIGURE I~11.

GLOSSARY
Lath: Thin, lightwelght structure used as groundwork for plastering,

tiles, ete. It may be in a form of perforated metal,wire cloth,
thin wood strips, ete.
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TABLE 3

SPRAY=ON ABSORPTION MATERIALS

Absorption Coefficients

p g >
£4 oz oz oz 2 OEE o
= - [ w =] = & D 5 nok=
g g8 g 8% 8§ 8 8 § 2 LMY un c, Produet note
Cafco Sound=Shield L,
4 1fh 30 W04 04 .20 .39 60 W81 45%  RAL 175 85" (Solid bapa) 6
RAL gafco Sound=Shield L3,
4 3/8 45 02 L08 .26 .60 B4 L899  «  AST-1T 173 1859 (5011d base) 6
RAL cafco Sound-Shivld L,y
4 1/2 .85 W26 51 .98 .99 .95 B8 - AB3=152 173 V85" (Matal lath base) &
RAL 2,1,
4 58 .55 05 6 44 79 .90 91 2.5  ABB=45 127 K=13 (Solid bane) 4,6
CKAL Cafco Dock=Shield 1,3,
4 3fh .15 Al .22 21 L13 1,26 1..38 - 701-23 175 (CGypsum lath baga) 6
RAL 2.4,
b 1 W75 .08 .29 .75 94 2 W76 2,5 AB5-376 127 K=13 5,6
RAL k=13 2.3,
4 1 95 VT .90 1,10 1,03 1,05 1,03 2,5 A68-218 127 (Motal lath base} 4,6
RAL ¥=1) Painted surfac 2,1,
4 lelf& 75 W10 O [+ I K 92 98 W98 2.5 A7D-102 127 (Solid 1/2" plywood) 4,6
RAL fafco Sound-Shield 1,3,
738 A9 63 59,76 B8 94 L0 .B8*  AGB-116 175 185" {Matal lath banma) 6

* Waight in 1b/£e?

1.
2,

&,

White, hard, textured aurface.

Spray-on cellulase fiber for thermsl and acouscical control.
Taxturad suyface,

during applicacien.
3V, Relativa humidity ranga: 0% to B5%

Taated and evaluated according to ASTM C 423-64,

FOOTNOTES FOR TABLE 3
SPRAY=-ON ABSORPTION MATERTALS

Deas not cantaln asbestos or free crystalline silies,
Thicknans and density can ba varied

Temparature range: -25*F ta 200°F,

Tasted and avaluated according to ASTM C 423-607.

bal,

Fraquency, He,

125

Reduction in the

ravarbetration

time, mac.
Thickness of material tepressnts acoustical plaater only,

2,2

50

Al

500

5.9

1000

6.5

122

200

6,2

o 4000

5.8

Thickness runge: 1/2" to

K-13 type spray-on inside of a 25000 &g ft aluminum doms reduced the reverbaration time as chown
alow:



TABLE 4
FELT AND OTHER FIBERS

The sound absorption properties of various types of felts are listed,
Felt is made of fibewrs worked together by pressure, heat, chemical action
ete,, without weaving or knitting, Felts in general have average to good

sound absorption properties, but have poor barrier properties. (See
Taeble 18 for additional listing of felts.) The companies (by numbers

shown in Section II) with products listed in Table 4 are

109, 157, 161,

.
B

34, 38, 51, 69,

ILLUSTRATED IN FIGURE I-11.

CAUTION

THE NUMBERS LISTED UNDER THE '"MOUNTING" COLUMN REFER TO THE
AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3,1.3. AKD
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TABLE 4  FELT AND OTHER FIBERS
Abporption Coefficlents

o -
Ui N ]
7 g2 4 &2 a4 = 2 2 .
] g %) vy a o 8 =4 8 Welght nggg-
i E B & g 2 5 S Ib/fe2  rLab, o, Product
WAL
4 L2 a0 .02 01 .28 9 68 .87 B A7Z-181 34 Juua felr 1,8
4 L L7834 70 T4 B4 e .90 8 cT 109 J-M Carafelt 2,8
4 2 .82 .61 70 .77 90 .80 .90 g cT 109 J-M Cerafelt 2,8
4 3 .83 92 68 LT78 92 .93 90 B8 cT 106 J=M Cerafalt 2,8
4 4 04 .63 Jé .8l .90 .89 90 8 ot 109 J-M Cerafelc 2,8
4 5 86 .65 79 .80 94 91 90 B cr 103 J-M Cerafelt 2,8
] 6 B8 «70 A4 L8B3 94 89 .90 8 tT 108 J-M Cernfalt 2,8
- - - 6,667 - 51 Jute Falt 3
- - - - - 69 1nduatclal felts 4
- 12 - - - 157  Fele ]
- 1 - .08 3 .80 ,88 .89 89 - . 161  Felt wood or aynthetit 6
Cnmeg Sound Attenva-
tian blankets, 0" atr
- - 79 k] - 38 space .7
Carnaf; Sound Atctenuas~
tion blenkats, 1/2"
= - 82 k] - 38 air apace
Curnag Sound M::ﬂnun-
tion blankoes, 1
= = L 3 - 18 air spoce
FOOTNOTES FOR TABLE &
FELT AND OTHER FIBERS
1.

5.

6,

.8

cnrnnt:ed neadled belted jute padding, Tomperature range approximataly 50-175°F, Relative humidicy
range 0 gi%.” Flame sprond Leap then ffuinate, Used as demestic mnd aycomocive carpet wnderlay,
Suppliud in'rolls or die cut pattarnd,

Rnfrnctory tiber insulation, Supplied in rolls 25° long or a8 4' and 8' long shests, Density ronge
to 8 lbfeu fr, Varfous thicknesses available, Maximum temperatura 2300°F, Humidity range 0-100%.

Usod an domestic and automotive cavpet underlay, Sizoes ranglug from 3' x 6' o 12' x 60'. Maximum
humidity 70%, Does not exceed flammability of intarior materinls fedarul MVSS 302,

Induatrial felta availakle in rolls or fabricated co cuatom gpacificocions. HMany colors ond compo-
altiona availabla, Prizary ingredient - wool, Tewperature vanga; -50°F to 2253°F,

Standord sige 36" x 72" x 12, OL1 resiatsnc. May ba dle-cut, <an be dupplied with prafsure sensl-
tive coating, HMHainly used to reduce shock and vibration,

Acoultic data nxtrnc:ed feon a Ernph. Mauntinﬁ mechod nec specified, Proforrod denaity for ncausnc
Ellt 4 107 gmfce and optimum absorption for L" thickness, Thickneases available are /12", 1/8"
3/4%, 1N, 1-1/2"," Temperature range: -80* to 200*F, flome resiatance; F.R. croaced, [aaa than

3-1!i“ vant butn,

High coleivm fiberglaa ful.l:. 'l'emzcracure ranga: -50° co 300°*F, humidity range; O0-95%. Flams resia-
tance: 25, conforma to ASTM C 58, Tha tahle shows changas InNRC's ap the sir space in the back
of the blanket is changad,

Tasted and evaluated accarding to ASTM C 423-66,
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TABLE 5
CONCRETE BLOCKS

The sound absorption of conerete biveks wilh bullt~in cavitles ars
listed. fThese cavitiles act as damped (lelmholtz) rzsonators to absorb
sound, Flgure 5 shows three concrete blocks with cavities and cuts of dif-
ferent shapes or sizes. The block can be "tuned" to a certain frequency
band by proper selection of the cavitlies and the cuts. These blocks are
good sound barriers too (see Table 29 for tranamission loss of some of the
concrete blocks listed in this table). The comparies (by numbers shown in
Section II) with products listed in Table 5 are: 75, 141,

Figure 5 Sound Absorbing Concrete Blocks

CAUTION

1. ABSORPTION COEFFICIENTIS MAY EXCEED 1.0, FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3,1.2.

2. THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION 1-3,1,3.
and ILLUSTRATED IN FIGURE I~1l.
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TABLE §  CONCRETE BLOCKS

Abnorptien Coefficisnta

g i R
o =
P o wy o o 8 Denait Foot-
5 Y B ] £ = =] g % 1b7écd  lub,  Go, Product noto
RAL
4 J=5/8 .20 .14 W7 + 34 W18 .13 A4 32 AGZ-71 75 Concrate Blocks 1,2

4-1/2 51 ,19 .83 val .38 42 A0 19x  G&N 141 Sound Blox, Typa A 3

=~

4 64e1f2 70 .20 .95 .85 .49 .53 .50 17w &l 14l Sound Blox, Typa D 2
4 6-1/2 47 .62 86 36 43 .27 ,3023.4% G&H 141 Sound Blox, Type A 3
4 6-1/2 .63 31,97 .56 47 5L 5] 24+« G8M 14l Sound Blox, Type B 3
& 0-1/2 .45 .97 A4 .38 L3950 60 za%  CAH 14l Sound Blox, Type A<l 2
4 Be1fz .45 M L5745 .35 (36,34 35« c&ft 141 Sound Blox, Type B 2
4 8-1/7 .55 .60 72 .56 .48 46 L4737.5% GEH 141 Sound Blex, Type BR 2
4 9=3/8 .90 60 »97  1.02 .90 T .71 3p%  G&H 141 Sound Dlox, Type BE 2

* bensity entry ahown La the weight in lbs/block (apptoximata).

FOOTHOTES FOR TABLE 5
CONCRETE BLOCKS

1. 5 cell, 4" x B" x 16", partition block wall are face-sawcut And acouatically craated with 7/16" thick
core (3-7/8" x 6-7/8"} of gloes fibec.

2, Tested and svaluated azcording to ASTH C 423-66, Block aize 8" x 16",
3. Teasted and evaluated according to ASTM C 423-60T. Dlock atze 8" x 16",
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TABLE 6
COMPOSLITES VINYL/FOAM

The composite products made from vinyl and foam are listed, Vinyl is
lominated onto a foam layer either to protect the foam surface or to pro-
vide a sound barrier. Protactive vinyl facing on foam is perforated to
axpose the foam to aound while barrier vinyl sheet 13 comparatively thick
pnd is not perforated.

Both types of composites --one where vinyl is merely a protective fac-
ing and another where vinyl acts as a sound barrier - are referred to here
as vinyl/foam composites but this table shows only the sound absorption
data for asuch products. Transmission loss of vinyl sheets can be determined
by referring to scme of the vinyl products listed in Tables 10 and 18, Fig-
ure 6 shows a product with perforated vinyl facing laminated on a foam layer
Figure 12 illustratea a product where vinyl is used as a barrier material.
The companlies (by numbers shown in Section II) with products listed in

" Tghlae 6 are: 12, 59, 77, 111, 135, 149, 150, 157.

CAUTION

1. ABSORPTION COEFFICIENTS MAY EACEED 1.0. FOR A COMPLETE
DISCUSSION COF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE "MOUNTING' COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3,
AND ILLUSTRATED IN FIGURE I~1l.

3. ABSORPTION COEFFICLENTS ARE SHOWN EITHER AS PERCENTAGES
(NORMAL INCIDENCE DATA) OR AS DECIMAL FRACTIONS (RANDOM
INCIDENCE DATA). THE DIFFERENCES BETWEEN THESE TWO DATA
ARE DISCUSSED IN SECTION I-3.2.




Facing:
Backing:

Core:

The
the

The
not

The

Figure 6 Perforated Vinyl Facing on Foam

GLOSSARY

outslde surface of the specimen. In general the side facing
sound source

other outside surface of the specimﬁn. In general the side
facing the sound source

region between the facing and the backing
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TABLE 6 COMPOSITES VINYL/FOAM

Absorption Coefficients

L]

£ i3 ) :

g gé " = g : 2 Donei F
- 11} W -] onelt: ont-
g 8 e & u$\ ..§.. ,§. g 1blf:g Labh, Co, Product note

Openiecall polyester urathana
fonm £lama-bonded to vinyl
fabric backing IATL 4 1,15
5e250= Bondtite Aspuntic W13
~ /4 35 Z,8% I 3.8% B%  SX 497 - 12/18/71 12 Upholatery

Porforated vinyl facing
Flame=-laminated to foam Porforated vinyl 2,3

- | PR 0% 1Ir 2% 41% 56% 68% - - 157 on foam

Polyurethana fonm on
filled vinyl backing

4,5
- 1 - 05 .08 ,20 44 .80 - - 149 Sound/Eaze TlL-Alpha 6,13
Palyurethans foan on
flexibla, detiaa vinyl
TLE-M backing 6,7
D Y/ 05,09 .20 446 .80 - - 111 Sound/Esee TL-Alpha 13 '
Polyurathane foom fused toa
hi§ =strangth, high-dansicy
polyyinyl backing Eckoustic Nalse
- 3716 » 05,10 .22 Wi .85 - - 59 Barrier 8,9
Opan-cell polyester ursthana
foam; Llame-bonded to vinyl
fabric backing IATL
5-250- Bondtite Acoustic 1,13
-~ Y2 60 3.2% 4.2% 7.2%  22% By A% - 12/18/711 12 upholstary
Perforated vinyl facing
flame=-laminated to
tonm Parforated vinyl 2,10
- 2 - 15% 22%  41% 45U & 92 - - 157 on foam
Palyurethane foam on
£illed vinyl backing 4,5
«- 12 . WAl W24, 58 89 .96 - - 149  Sound/Eaze TL=Alpha 6,13
Polyurathane foam on
filled vinyl backing 6.7
“« Yz - A1 .29 58 B .96 - - 11t Sound/Eazm TL-Alpha 13
Acoustical polyurethana foun
fused to hi?h-::ron th, high-
dansity polyvinyl backing Eckoustic Naoise
~  §/l6 - 10 .28 .50 P 95 . - 59 Barrier 8,9
Perforated vinyl facing
flama-laminated to foam Farforated Vinyl
. 34 . 22%  29% 60%  B2% 91%  96% - - 157 on Foam 2,11
129
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Thickness
{inches)

Mounting

TARLE 6 COMPOSITES VINYL/FOAM {Concl)

Absorption Coefficients
N
=

LhLLTIYS -3
ib/fed Lab. o Product notn

HRC

125 Hz

250 Hz

502 Hz
1060
BA0 Hx

4000 Hz

o~

S

Porforated vinyl; facing
flame-laminated foam

G&H Foamada Product
W70 A8 .26 W20 106 +87 .47 - 47281712 77 22 313

%

Pepforated vinyl; facing
54" wide/60' long Perfg{n:ed Vinyl

.50 07 .23 66 .63 .51 .55 - or 150 Pyre 6

Open-cell polynster ursthaone
foam flame-~bonded to vinyl TATL
tabrle bucking 5.250- Bondtite Acoustic

W70 7.5% 10,22 21% 66% 9% 0% - 12/8/11 12 Upholatery 1,15

rerforated vinyl facing
flame=lapinated to feam Porforated Vinyl

- 0% 40% 0% a9 95% 96r - - 157 on Foam 2,12

Pol{urethann foam on
fllled vinyl backing 4,5,
- J1 2% .66 .91 .98 .90 - - 149 Sound/Esze TL-Alpha 13

Palyurethane foam on flexibla,
denss vinyl TLB-M backing I3
- 1,29 .66 41 .98 90 - - 111 Sound/Eaza TL-Alpha 1

Perforatod winyl facing

on polyurethane foasm 1353&2-
15 190,42 J0 ,98 B4 .85 3.3 72 135 Pavafosm 17

Perfarated vinyl facing
flamo-laminated to foam Parforated Vinyl

- 8% 87 9% 98% 99% 9 - - 151 on Foum 2,2

Foam honded to vinyl
€abric backtng & ST
W77 18,5%  24% 4E% a0% 62% 612 - 12/18/71 12 Acoustic Upholstery 1,15
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2

tad

&

3
6

Kl

8

%
10,
11,
12,
13,
14.
15,
18,
17,

T b g

FOOTHOTES FOR TAELE 6
COMPOSTTES VINYL/FOAM

Available in rolle 54" wide.or aa cut shaets, Waight 2 lb/ew. ft. Providea tharmdl insulation,

Cuatom thicknems availablae,
Available 1n rollas 54" wide,

Available in a wide range of cenfigurations using different foom thicknosses, septum weights,

docprative aurfuces and with prossure sensitive sdhesive.
Random incidence absorption coofficients computed from normal incidance daca.

Soptum donsity - 1 1b/aq ££, Foam denslty = 2 1bfeu fr. The coafficients shown are vandom

incidence sbsorption coafficienta.

For atandard 1 1b/fe? aeptun STC=26.

Solf~axtinguishing ABTM 1692-87T,

Temperaturs range - 20% to J00°F. Casoline, oil, ond abrasion reaistant.
Availsble in rolls 54" wide, 50° long.

Available in rolls 54" wide 35' long,

Available in rolla 54" widae 25' long,

Optiotal Tedlar aurface,

Available in sheetv or rolls, The teost conductad with vinyl side sxposed,
Cottforms to ASTM C3B4-58, impedance twbe tested,

Impodanca tube tested,

Conforma to C423-66, reyarberation room tasted.
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TABLE 7
FILM/FOAM

Various film protected foams and thelr sound absorption coefficlents
are lisced. These coefficlents are haged on teats made with protective
film side exposed to sound. The protective film can reduce the amount of
sound absorption at high frequencies but in certaln types of environments,
the protection of a film is absolutely essential. It is possible to have
protectlion against water, olls, fuels, solvents, particles, sunlight, ete.,
using an appropriate film and still get a product with the desired aound
absorption,

Flgure 7 shows a foam pad covered by a metallic f£ilm on both sides.
The companies (by numbers shown in Seetion II) with products listed in

Table 7 ave: 11, 12, 150, 160,

Figure 7 Foam Pad with a Protective
Metallie Film Covering

CAUTION
ABSORPTION COEFFICIENTS ARE SHOWN EITHER AS PERCENTAGES (NOR~
MAL INCIDENCE DATA) OR AS DECIMAL FRACTIONS (RANDOM INCIDENCE
DATA). THE DIFFERENCES BETWEEN THESE TWO DATA ARE DISCUSSED
IN SECTION 1-3.2.
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TABLE 7

Absorption Coefficlenta

FILM/FOAY

-
.~
[ )
N R o
o oot=
E Eé E a ﬁ § g g ‘§, lblﬂ:sy tab,  Co. Product nate
" Tufgote Acoustical
- lf2 W5 - A6 4D 70 A0 91 - - 1560  Fonm L
Foamkate o, 748 on 1,2,11
-« /2 .5 3.5% 7.1 BT 40 15% 28% - IATL 12 ' Foaw Ho, 4100
© O
- 1/ .30 3.0F 6.3% 44R 8% b33 5% - 3/5/?3 12 Filp No. 766 on Foum 3,11
. WL .
o 1/2 6D 4.6 7.5% &b 4o % 9% - 3/5/73 12 Film No, 764 on Posm 4,11
IATL
- 2,62 5.0% 6.0% 42% 5¥% A% a9 - 3/413 12 Film No. 761 on Foam 5,11
Foamkote Ho, 746 on 2,6,11
- /2,63 3,5% 5.5% 2WR AR 46X 49 - ATL 12 Fons Ho, 41 13
Pormkots Mo, 749 on 7,8,11
- 1/2 635 31,00 4.8% 11.5% A6%  M6% 56% - IATL 12 Foam Na, 0 13
Foamkots No. 749 on 2,7,11
- 12 .67 3,62 9.2% 25% 5% 4TR 3z = o IATL 12 Fosa Mo, 4100 .13
Urethane Laminate
- H 25 - A1 .18 +29 57 ] - =4 150  on Foam 9
. Metolized Polysster
- 1 S0 15 68 40 .35 .38 A5 - ct 150 Flim Y 10,12
Metatired Film
- 1 A0 - 15 .68 W40 .35 .0 - cT 150 Laminace on Foam 10
Protective Film 748
- 1 W50 4,80 9,82 2% 163 1 20% - TAIL 12 on Foam 4100 1,2,11
- Protaceive Fllm 766
- 1 B4 5,0% 16.5% 0% A% 20% 29% - TATL 12 on Foam 3,11
bl Protective Fllm 764
- 1 57 5.6% 15% 45%  20% 2 0% - TATL 12  on Foam 1,4
Fomnkote No, 748 on 2
- 1,63 1% 35%  2s% 49%  18.5% % - AL 17 TFous Ho, 4 s
Fospkote No, T46 on 2,6
= L .69 6,00 % 4¥% 71% 40K 458« IATL 12 Fosm Mo, & i, 1a
Foaskota Ho. 149 en 2,7
- 1,72 BO% 19% 4% 4% 47%  38% .~ IATL 12 Fess No. 4100 i, 1s
Tufcoat Acoustical
- 1 72 - 27 83 1.0 .99 .96 - - 160 Faam 14
Foagkote Mo, 149 on  7,B
- 1,3 50% 9.0% 30% 98.5% 2% V1% -  IATL 12 Foap No, 2950 il,1a
Protective Film 164
- 2 AT 9.2% 18X % 29% 3% 26% = IMTL 12 on Poam 4,11
Protnctiva Film 766
- 2 A5 12% 16% . 26%  24% 28% 6% - TATL 12  on Foam 3,11
,002" to ,030" thick urethane
filma ﬁrnuurn aansitized on
polyat ylnnn fom‘ Tamparature
tange - 40 to 180°F, |tumidicy
- 11 Urethane filma -

up to 100%.
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1.

2.

4,
3.
&,

1.

10,
1.
12,
13,
14,

FOOTHOTES FOR TABLE 7
FLLM/FOAM

Foapkotm 740 ia & two coat syatom with 0.0L3" thickness of lypalon ond a Q005" layer of finishing
o4t to provide A& msslad surfacc redistant to weather, acid, ollms, solventa, fuels, etec,
wctey urethznz foom,

Ho. 4100 15 Atrvex Induscrisi Foam 40, 1 thfew It pelested ur

Film to. 766 is & pnlzvl.nyl fluoride film which con bo adhasive bonded to foam. Protecta against
concaninanta or warath of sunlighe,

Pilm o, 764 ia urethons filn, Protects against liguids and dirc,
Fila to. 701 ia metalised flla. For sngine coapartesut uee, etc.

l‘n:nt:otl Ho. 7T4AG 1s a single sprayed 0.015" thickness coating of Hypalon, Resistant to moisture end
wasther.

Posakots Ho, 749 is & 0,0025" thick shawt of polyathylens to totally enclose simple ahapes of
vrathane foan, Shmscing 1 gheaicslly inert, impervious to all notmal contaminants and ham high

taar and punctura atrengeh,

Hlo, 2930 is Adriex Industrial Yoam' 2950, 2 lb/cu ft polysther ursthane foam.
Honporous urathans film, Resfstant to -ehmiul-. Temparatura range; -40° to 250°F, Flome rosis-
canca ASTH 1692=39T.

totalizad polyanter fiber.

Conforms o ASTH € IB&.30, impedanca tubs test,

Teaparaturs range! <40 to 225°F, Expellent vesistance to chemicals,

Conforms to ABTH & 423-00, raverberation room tonc,

Random incidence coafflicionts caleulated from normal by msans of BK converalon chart., The fosa
han aluminiscd polyeacar fllo or cast urethane film facing. Tha fllem protects against gasolins,

watar, oil or solvents. FPasees UL A,
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TABLE 8
LEAD/FOAM

The composite products manufactured using a lead and foam combination
are listed, These products combine the sound barrier property of lead with
aound absorption provided by foam. They are often used in machinery en-
closures and accordingly, most of the test data shown in this table are
noise reduction and not transmission loss., In these cases the products
were tested with an enclosure and therefore the fooknotes for the table
should be studied carefully before interpreting the noise reduction data.
A few products listed in the table were tested for transmission loss how-
ever, and this ig clearly indicated., Additional information about trans-
migsion loss of some lead and lead loaded products is available in Tables
13 and 18, The companies (by numbers shown in Section 1I) with products
linted in Table 8 are: 12, 18, 36, 143, 149, 153, 184.

CAUTION

1. NOISE REDUCTION VALUES MAY HAVE BEEN SUBSTANTIALLY INCREASED
DUE TO THE MATERIAL ON WHICH THE PRODUCT WAS MOUNTED. REFER
TO THE APPROPRIATE FOOTNOTE FOR THE TEST SPECIMEN DESCRIP-
TION.

2, VALUES PRESENTED IN TAELE 8A ARE NOISE REDUCTIONS AND THOSE
IN TABLE BB ARE TRANSMISSION LOSSES, SEE SECTION I-3,6.
FOR EXPLANATION OF DIFFERENCES,

GLOSSARY

Lead Loaded: Lead added to a base material such as vinyl to increase
gound transmission loas.,
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TABLE BA  LEAD/FOAM
Noise Reduction (dacibels)
.)
™
] ganaspagpifdaaad
.u....mWSDDDﬁUB.DUMWMWMWWEnw:m Foot«
g kF BE8338838¢828838 /&Y . o Prodiec  note
1/ . 12 17 19 22 36 6 1.0 CLC 18 Hushcloth TI 1,10
1/2 . 17 17 19 22 36 % 1,0 cLe 184 MNusheloth II 1,10
Alrtex Acoustic
/2 - 21,8 3.6 44.3 55.5 60.4 66 = IATL 12 lLaminace 9510 [
Sheald Nolae Cone
trol Product I
1 31 1% 22 24 27 k[ 41 1,0 cLe 36 (NCP-I) k|
L - 18 22 24 27 40 41 1,0 cLe 184 1usheloth III 4,10
1 - 18 22 24 27 40 41 1.0 cLe 18 Hurheloth III 4,11
1 - 18 22 27 29 41 41 1,0 CLC L84 Husheloch 1V 5,10
1 - 18 22 27 29 41 41 1.0 CLC 18 Hushcloth 1V 5,11
m__nﬂrw.».zm:n Con=
- Mm% w4 oL e 6 fobmgwe
RAL Lesd Vinyl, Stock
L037 20 9 B 101212 14 15 17 19 22 22 24 26 27 28 30 .44 TL72.232 . 143 Mo, _.m.wwﬁu 8,9
3" x 75" rolls usad
as aurface barrisr oh
inside walls, curtains,
ate. Scund Stopper
RAL Loaded vinyl
= 18 7 9 1010111213 1416 18 19 21 23 23 25 26 L33 TL73-27 153 en foam 8,8
Flexible nolee contral
n:n._.n.m:nuum dust wrap=-
pinta, and drapesa, atc, RAL Leaded vinyl
W3 TL70-235 149 on foam 2

-~ 20 8 8 101311 14 14 17 20 21 22 25 26 29 30 31

130

The thickneas of the foum does not have signlficanc cffoct on transmission loss,
pifferaont overall thicknaases will provide simllar resulta.
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1,

2.
3.

6,

7.

a.
9.
ta.

11.

FONTNOTES FOR TABLE BA AND 8B
LEAR/FOAM

1 1b/ag £& lead laminated to a single lu?ur of Bolyuru:hunu. Sugpliad in volls 36" wida by 120"
long,  Tiw dute show polse reductlon achlived Ly Inatallivig a 20 g4 ztoel mazhine enclosura,
24" x 26" x 30Y, lined with Hushcloch 1T (lead face bonded co the steel),

Special Nonstendard test,

L 1b/eq ft Sheald lasinated te 1" thick polyursthane foam, Shedld or foom eide can be laminated
diractly to the enclosura panel, The data shows noise roduction achlaved by 24 ga ateal mechine
enclosure, 24" x 24" x 30", lined with NCP-! (Sheald face bondad to tha inside faces).

L lb/eg £ lead sandwiched betwean two 1/2" layers of foam. Supplied in roll form, Stondard
rolls are 1" thick, 3’ x 10', Honstandard sizes availpnblo. The data show nolse raduction
achieved by 1nstn1{ing a 20 ga steal machine encloaure, 24" x 24" x 30", lined with Hushcloth IIL.

1 1b/sq £c laad between two Layers of 1/2" chick foam with an outer skin of 0,004" vin{l impervious
to oil or moisture, Stondard rolla are 1" thick, 3' x 10', Nonstandard aizes nvailable, Tha taat
daca show nolse reduction achieved by installing o 20 ga steal machine enclesure, 24" x 24" x 30Y)
lined with Hushclath IV.

1 1b/sq ft lead sandwiched batween two layers of 1/4" thick Industrial Acoustie foom 4100, Othet
cembinations of laminates avallable. Tha toat data show transmission reduction obtained hy tha
General Motor'a tost utilizing reverberatisn room and an anechoic chomber, axcept thar samplea
were adhered to 16 ga sceel plate,

1 1bfeqg £t Sheald sondwiched batwaen two layers of 1" thick foam. One foam layer has a plastic
facing to ?rntuul: the foam from oil and water. The test dacn show nolme reduction achieved hy
the inatallation of a 24 ga stecl machine enclomure, 24" x 24" x 30", lined with NCP-1I,

Testad and evatuated according to F413-70T.

Tested #nd evaluated dccording to ASTM 2 90-70.

Cenforps to Fire retardant test, UL-94 and ASTM 1692-59T,
Temperature vonge: =45 to 250*F; 100X humidity range,

Raverberation room tesat method used,

137




TABLE 9
OTHER BARRLER MATERIALS AND FOAM

The composite products which combine foam with materials other than
vinyl, f1lm, or lead are listed, The table I8 divided in two parts.
Table 94 shows the transmission loss data while Table 9B shows absorption
coefficients of the products (none of the products appears in both tables).
Foam compogites with rubber, steel, and vinyl materlals are represented
in this table. The companies (by numbers shown in Section II) with products
ligted ip Teble 9 are: 12, 18, 45, 59, 65, 67, 72, 119, 157, 160,

GLOSSARY
Loaded: A forelgn substance added to the base material. 1In noise coentrol

materials-this usually means addicion of a dense material to a
fabric type material to increase sound transmission loss,

138
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TABLE 94  OTHER BARRIER MATERIAL AND FOAM (TRANSMISSION L0OSS)

Tranamingion Loas {decibels)

Thickners
{inches)
160 Hz
200 Mz
630 He
800 Hr
1003 Wz
1250 Hz
1600 Hz
2000 Hz
2500 Bz
3150 Re
4000 Hz

igh Fook-
li‘g;%;f Lab. Co. Product nate

STC
125 Bz

Polyurethana foan fuged
to polyvinyl Echoustic Noise
5/16 - 15 20 26 32 % - - 59 Barrier Type 250 1

~a

Polyurethane foam fused
to polyvinyl Eckoustic Noime
9/t6 - 15 0 28 2 5 - - 59 Barrier Type 500 1

Steel sandwiched
batwasn two layers
aof polyurethsna
foam

1 - 1816 19 20 21 25 25 30 31 35 48 53 - T 119 Foam Efnced ataml 9,10

Londed vinyl (reinforced
with £iberm) and open
cel]l foam composite AL 45 Couseicomposito
1,08 24 1513 14 16 16 1B 19 22 23 25 27 29 3L 23 34 36 - TL/L=187 472 9-10-100 2,3

1" thick foam rubber
bonded to L/8" layer
of parforated gray foam

CKL
11/8 - 14 V¥ 76 .85 63 - 722-10 6

~

"anachoic Pad" b5

Polyurethane £pam lam-
inated to slastomaric
barrier material 541
% 120" high RAL Nuahcloth I
11/8 30 18 18 19 20 22 23 25 27 30 32 35 35 134 33 33 36 1,2 TL73-77 18 (Whiapermat) 2,3

Loaded vinyl (rainforced

with f£ibera} and open

cell fobm composite RAL 45 Cousti-Composita
1.5 = 11 9 1012 12 145 1517 19 20 21 24 26 28 29 32 ,75 TL71-197 &72 5-100

2,3
Polyurathana foam fused
to polyvinyl Eckaunatic Hoise
- - 15 17 20 19 21 20 20 24 27 28 32 32 33 36 37 = HLB 59 pBarrier
Plain or canvolutad DEE BEE Dropper
foam backed by a Plastic Bdrggcr
- - barrier matsrial - - 157 Insulstlon a
Foam and black ArE ti
- - doad rubber shaoting - - L2 L:;ite\:t’::ou' ¢
1 lb/eg ft loaded
urethane elastomer
backed by L/4" thick
isplation foam, Pred-
sura apnaitive adhesive Tufcotn Nolsn
e - bvacking optional - - 160 parrier 101 11
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TABLE 90  OTHER BARRIER MATERIAL AND FOAM (SOUND ABSORPTION)

Absorpcion Coefficlenes

E.-.

B g g g 2 022

U (=] L=} L]

= It in =} o & S Welgh| Foot=

ES B = ~ 2 g = § 16/%c Lsb.  Co, Product note
24 pq £ sheat, Tyhbar
mat materinl and 1/2 foom,
useful for blocking and
absorbing notea close to
spuree

1/2 - Al L1300 a0 W40 .75 82 1,0 oT 65 Acousta Damp 5 6,7
24 ayq fr ahcnc" rubbeor
mpat matorial 1" foam,
udeful for blocking and
absorbing noise close
£ Source

1 - Jd60 .30 .60 .72 .93 94 1.0 cT 65 Acouata Damp 10 6,7
24 aq £t sheet, Tubbor
mat macerial and 2" foam

2 - 33,58 .78 .85 .96 91 1.0 73 65  Acousta Damp 20 6,7
Rubbor hase mat material
bonded with acoustical foam

1/2 - LA ,13 22 J40 N3 82 - cT 65  Acousta Daap 125 6,7
Rubber base mat matarial
banded with acoustic foam

1 - A6 3t LTS 72 93 .92 - - &85  Acousta Damp 225 6,7
Rubber base mat material
bonded with acovatic foam

2 - 34,57 .78 B4 R .92 - - 65 Acoumts Damp 425 6,7

1

]
4
5,
&,

7.

]
9.
10
n,

POOTNOTES FOR TABLES 94 AND 9B
OTHER BARRIER MATERIALS AND FOAY

Self-axeinguishing per ASTH 1692-37T,
resdiatant,

Testod and evaluated according to E90-70.

Tented and evaluated Asearding te E413-T0T,

Tested and evaluatod accarding to ASTM C 184-58,

Good tack skrength up to 180°F, chemical; solvent and woather resistant,
Reverboaration room test mathod used,

Datu extracted from a graph,

Tempetatura eangs: 50" to 450°F, Resiatant co gasolipe, alkalis, H50.
Salfeextinguishing per ASTH D 16892, Temperature tange: 0 to 150°P,
Tested and nvaluated according to ASTM E90,

Temperature range: =40°F to 250°F

140

Tamperacure ranga; -20" to 200°F, gasoline, o1l and abrasion .

Nen-toxie and odorlass,



TAELE 10
BARRIER MATERIAL/FIBERGLASS

The composite products comprising fiberglass to provide sound asbsorp-
tion and a denge material backing, e.g., lead asbestos, felt, mastic, etc., to
provide che sound transmission barrier are listed. Figure L0A shows a lead/
fiberglass combination with a protective vinyl film and Figure 10B shows
a mastic/fiberglass composite with pressure sensitive adhesive on the mas-
tic slde. The sound absorption provided by the products depends malnly
upon the surface characteristica, thickness, and density of the fiberglass.

Sound absorption data are not presented in the table., The products
are usually avallable with various fiberglass thicknesses to sult different
absorption requirements, The table does provide sound barrier information.
Table 104 shows nolse reduction data and Table 10B shows transmission losses
of the products and lists additional products for which acoustic data were
not available, Appropriate footnotes should be referred to before Lnter=
preting the data in this table.

Products of this type have multiple uses, Typically they are used in
machine enclosures, as plpe wrappings, or in large rooms to reduce the re-
verbergtion time of the room. The companies (by numbers shown in Section II)
with products lisced in Table 10 are: 6, 18, 36, 79, 86, 107, 184,

CAUTION

1, NOISE REDUCTION AND TRANSMISSION LOSS VALUES MAY HAVE BEEN
SUBSTANTIALLY INCREASED DUE TO THE MATERTAL ON WHICH THE
PRODUCT WAS MOUNTED. REFER TO THE APPROFPRIATE FOOTNCTE
FOR THE TEST SPECIMEN DESCRIPTION.

2. VALUES PRESENTED IN TABLE 10A ARE NOISE REDUCTIONS AND
THOSE IN TABLE 10B ARE TRANSMISSION LOSSES. SEE SECTION
I-3.6 TFOR EXPLANATION oF DIFFERENCES.
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Facing: The

Scrim:

004 VINYL SHERT=

1. /SQFT PROTECTS LAMINATE
(1/64") FROM OIL , LIQUIDS
LEAD NOISE AND SURFACE
BARAIER. ADRASIONS

2INCH FIDERGLASS
SOUND ABSORBENT
LAYER

Figure 10A Lead/Fiberglass
Composite with a Protective Facing

PAPER COVERING
ON PRESSURE
SENSITIVE
ADHESIVE

MASTIC

FIRERALASS

Figure 10B Mastic/Fiberglass
Composite with Pressure
Sensitive Adhesive

GLOSSARY

the sound source

Backing: The other outside surface of the specimen.
not facing the sound source

Core: The region between the facing and the backing

Mastic: Any of various quick-drying pasting cements.

outslde surface of the specimen, In general the side facing

In general the side

For sound barrier

application this is usually a dense flexible asphalted product.

A light, loosely woven cetton or woolen cloth,
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TABLE 10A  BARRIER MATERIAL/FISEAGLASS (NDISE REDUCTION)

Notne Reduction (dacibels)

Ead ool e ol Eodi Al

SR,

.ﬂ
"
W o 4 -]
B sasawaaia ffg g;“ . \
" oa =] i) Haigh ! - Foots
E§Eﬁ3§533§§ §2~guﬁ§lﬁlid Lab. Co. froduce nete
Bt ﬂbnr lags and '
1/8% Tead ‘ 13,
O 74 16 38 48 49 55 1.0 €€ L0A Mwsheloth ¥ it
fibergians and lead
3 - 18 2 25 29 42 43 1.0 €L 18 Hushaloth VI 1,2
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TAGLE 108  BARRIER MATERIAL/FTBERGLASS (TRANSHMISSICGN L03S)

Transmission Loss (decilbals)

-
82 pasapaggpfifagdand
'ﬂgurasscmngungﬁgggagwgih: Touk~
E"‘ E BE2SRAS50885838 858 k) L. Co, Product: nots
1" chick fiberglass Acouatipad
127 with 1 lb/ag £€ mascie 1.0 Gall 86 L z4-4B(100) 4
Seitched blankot aspembly
of glass fabric membrana,
gla:hﬂbur: “drslul:
extile pordn, For sh=
1-1/2 - worption data aae Table 12, - - 107 g:::};qgﬁ:kat 11,12
1 lbhnl £t Sheald barrier
iad” B
and ., ck vinyl facing
CLG Sh -
2 3L 18 3 24 28 43 43 2.8 #738 36 :1-3?1?»:333:! ?I“I‘ 5,6
Glass fiber and felt RAL
2 43 2333 36 42 47 50 53 55 56 57 57 56 5L 48 S0 53 - T73-107 79 Acoustifiber 5,7,8
Asbeatos and foil
faced glags fiber. Sound Cottro)
- k13 For data aee Table 34, - - & Dlanket g
1/2" thick fiberglass
:Lgh 1 lb/eq £t u:ltin
ngd prasssra aensitive
- 26 ndhq;ivu on mascic - - -1] f?ﬁfﬁé’?‘fuu) 10
FOOTNOTES FOR TABLES 10A AND 10B
BARRIER MATERIAL/FIBERGLASS
1, Temsperaturs ranga: to I50°F, Data show Noise Redustion (dB) aghloved after che product was bonded

13,

on Eiberglassface to a 20 gage steel panal.

NEPA flame spraad 10,

NFPA flame spraad 20.

Sound absarption coefficlent = .55,

Data shows Transmission Lo#s of the product cemented to 20 ga steel.
Teatod and evaluated according to ASTHM E 90-70,

Tested and evaluated according to ASTM E 413-70T. The toat opocimen was 5,91 1b/eq ft wall with ita
cayity filled with 2 inch by E foet by 4 feat Acouatifiber.

Temperaturs tange; to 430°F,

Availabla in 1%, 2%, 3" thicknesses and 24", 26", 48" widths on 100 ft roll lengths,
Temparature range:; ~20* vo 200°F,

Tasted and evdluated according to ASTM C JB4-58.
Temparature ranga: -65° to 250°F. HReslacant to fuals, olls, slkalian, salt armospheres,

Confarme to [ire retArdant test. UL-94 ASTM 1692-59T,
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TABLE 11
OTHER COMPOSITE MATERIALS

The composite products whluch for one reason or ancther cannot be
placed In any one of the Tables 6 through 10 are listed. These products
include clay tiles with fiberglass psds (see Figure 11A), fabric bonded to
foam, mastic with foam, and other products using various combinations of
materials. The combinations are used to impart extra strength (see Fig-
ure 11B), to provide protection to the absorption material, or to increase
the sound transmission loss of the product, The table, however, shows only
the sound absorption of the listed products except a few for which no acous-
tie infermation is given. The companies (by numbers -shown in Seccion II)
with products listed in Table 11 are: 3, 6, 25, 86, 107, 118, 119, 127,
160, 162,

FIDERGLASS PAD

Figure 11A Perforated Clay Tile Figure 11B Reinforced Foam
wlith Fiberglass Pad in Core

CAUTION

THE NUMBERS LISTED UNDER THE "MOUNTING' COLUMN REFER TO THE
AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3. AHD
ILLUSTRATED IN FIGURE I-11.
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Facing:

Backing:

Core:

Mastic:

Scrim:

The
the

The
not

The
Any

GLOSSARY

ocutside surface of the specimen. In general the side facing
sound source

other outside gurface of the specimen. In general the side
facing the sound source

region between the facing and the backing
of various guick-drying pasting cements, For sound barrier

application thia is usually a dense flexible asphalted product.

A light, loosely woven cotton or woolen elocth.
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TANLE 1)

Abgerption Coefficients

OTHER COMPOSITE MATERIALS

E =ﬂ
Y'Y "
i g2 R B é—" 2 %
-] ] wn a o =1 Waigh Foote
5 {25 5 o < a =] 2 g lbl%tf Lab.  Co, Product n:g
Stitched blonkec asasombly
of glags fabrie membrane,
glana fibers, and glaad
50 to textile serim Inaul-Quilt Studle
2 1 60 .09 15 W41 [ 7 IS 1 B - - 107 Blankata 11,12
Seitched blankat asaembly .
of glass fibric membrane,
glass fibarp, and glase
85 o textile acrim Tnaul-Quilc Studlo
2 2 7% .02 21 60 .99 .95 .91 - - 107  Dlanketa 11,12
Perfarated, fibevglas atruc-
tural Eila w.il.:h flberglas
pad, 8" x 16 " RAL Starkustic
2 4 .55 19 164 73 62 20 L4 80" A66-19 162 Azouatile 5,13
Randomly ;{arfnrnrud
strucrural clay cile
u‘l'th fiﬁnrg:u pads
5" w12 RAL Starkustic
4 4 .60 .06 166 .77 .62 .29 .16 BO% AS4-128 162 Asoustile 5,13
Aluminized nylen or
Korel Eilm on Polyester
or Folysthar Tuf coat 7,11,
- B2 .54 - 16 43 70 .88 L91 3 cT 160 Acoustical foam 15
Aluminized nylon or
Korel film on Polysstar
or Polydther Tuf coat 7,11,
- 1 .72 - W37 W61 1.0 99 .96 b cT 160 Acoustlcal foam 11
1-1/2" thick 0.8 lh/cu, Et.
fibarglass Enced with L2
.06 1b/ft2 asbestos felt, Sound control
- 1-1/2 90 18 W59 96 490 .20 19 (16 GEH [ Blanker 2
Perforatad, glazed tile
with 2 fiborglass insarcs.
15 3/4 % 7 3fam, RAL
- 3-3fh .65 L28) &7 .99 ] {,37] .37 23,75 A59-399 25 Sound’ Bar 3.4
Open, parous woeave fobrie
bonded to plastic foam
. 1/8" thiek . 8,9,
Y - 1A 260,55 .54 A8 .51 - cait 3 Aceustidraps 1é

*senstty in 1b/¢t,
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TABLE 11 OTHER COMVDSITE MATERIALS (Conel)

Abrorption Coefficients

p o
N L]
T &S g & g = = &
g a8 o w o a 8 g S HnighE Foot=
g B o o 2 = 2 2 ib/fe? Lab.  to.  Praduer nots

Opran, porous waava fabrle
tendad to 1/8" cthilck Foamud
urathanae 9,

- - 165 .10 W49 .69 .73 .68 7L . G&H 3 Acoustidrape 10,16
1" thick fiberglas wich
1 1b/eg ft mastic on pros=
asure fsensitive adbodalves Acoustipad

- - .65 09 W2 .60 .80 .88 75 - cT a6 L24-48 6,14
Interlacing of cellulpae
fihara laninated to paly- K-13 Acoustical

- - - - athylane +25 - 127 Blankave
.5 to 2 Lbfeq £& maatlc

- - - - with 1/8" palyethylene foan - - 118 KFO Serles
.5 ta 2 lbfag £t wastlc

- - - - with 1/8" Pu‘iyethylnc fonm - - 118 KA Saries
W5 o 2 lh!ﬂi Ec mastic

- - - - with /4" polyathylone foam - - 118 CFJ Seriens Chipboard
Polyurethana foam adhered
to LD=400 damping shsats
tiles: 1 ft, ¥ 1 fr. fonm:

- - - 1/4" to 6" thick, - cT 119 LD-500 with foam
Relnforcing modia ot fahric
or scrim 18 Introduced dur- .
ing the foaninig process,
Incraaned strength and ata-
bility are poseible by the Refnforced Tuf=-

- - rainforcenent., - - 160 cote foam -

1,

2.

by
3.

6,
7.

8.
8.
10.
11,
12,
13,
14,
15,
16,

FOOTNOTES FOR TABLE Il
OTHER COMPOSITE MATERIALS

Available an 4' x 8' steat: Lesd or £ele paper used 28 backing to pravide sound transmisaion loms,
For acoustical data  aee Tabla 43, Tamperature tange: 200°F,

Avatlable in 20/5 109' long and 24", 26" ar 48" wida,

Resistant to all chemicale except hydroflusric acid,
Huthers in tha brackets refer to fraquancies of 100 He and 2400 Hz respectively.

Temparature range: =-50°F co 200°F,

81C of the tile 18 46, Random hole pattarn of the facing,

Available in sizes; 30" x 24", 36" % 60", 30" x 36", And 30" x 48",

Maximun wideh 69",
Good chemical zesis-

Available as rolls, shaets, dle cut parts,
tance,

Special mounting method used for the test (aimulated am a stretched flat hung curtain),

Temperatute ringa: -40°F to 250°F.

Plapaproof,

Hung in simulation of drapsd 100% fullneea cuctain,

Tested and evalunted accerding to ASTM C384-58,

Tanperatutra Range: -65'F to 250°F, revistance to fuels, olls, and alkalia.
Teated and evaluated according to ASTM C423-60T.

Datived from Graph.

Ments ASTM 1692 and U,L. 94 Flomws Spread,

Tasted and avalunted according to ASTM C423-66,
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TABLE 12
FOAM/BARRIER/FOAM

Seme preoducts which perform a dual function of sound absorption and
sound ctransmisslon reduction are listed. The composite product is a sand=
wich form with the barrier materlal in the center, Figures 124 and 12B show
two such products with protective facings added on one side of each product.
Figure 12A shows a product with lead septum and Figure 12B shows a product
with vinyl septum., Both lead and vinyl are good sound barriers. Foam lay-
ers provide sound absorption and can also provide vibration insulation if
necessary. Filgures 12A and 128 show products where foam on one side is used
to absorb sound and foam on the other side acts as a vibration damping layer
or spacer. When the preoduct Is glued to a vibrating component, foam on one
slde floats the septum away from the component and the foam on the other
side absorbs the incident sound energy. For this reason foam/barrier/foam
products are often used to line the inside surfaces of machinery enclosures.
Sound abgeorption coefficients and transmission loss for some of the prod-
ucts listed in this table can be found in Tables 6, B and 9. The companies
(by numbers showm in Section II) with products listed in Table 12 are:

12, 18, 36, 65, 111, 149, 156, 157, 160, 184.

a.-110. /g f1.01/64)
| _lead flasting

saptum e

Plasiic focing prolecis | LB. /SQ.FT.
lamlinals from oll, FILLED VINYL
| lnch toom lhqulda and surface SEPTUM
vibratien abraslon. POLYURETHANE FOAM SPACER
damping [oyer t%l;;MPROVED TRANSMISSION
| Inch foam ablae
absorption (ayer FOLYURETHANE FOAM

Figure 124 Foam/Lead/Foam Figure 128 Foam/Vinyl/Foam
Composite with Plastic Facing Composite with Tedlar Surface
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Facing:
Backing:

Core:

The
the

The
not

The

GLOSSARY

outgide surface of the specimen, In general the side facing

gound source

other outsilde surface of the specimen.
facing the sound source

region between the facing and the backing

In general the side
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TABLE 12 FOAM/BARRIER/FOAM

Bancripeion Appllcacion Company Product
Sanduich conbination of 1" of foam, Can bu bonded to steal 16 Sheald Noiwe Control
1 1b/aq f& (1/54'") Sheald, and 1" lywoed, aluminum and used Product 11
of fosm with a plastis facinf. The % cnzlsruzas, hausiag,
facing protects the faam againat oil gcroens, atc,

and other fluids, (For tranemission
loas sse Table 8.)

Rubber basa, mat material batwaon Blocks and absorbe noise 65 Acounta=Dam
foam, Available {n diffeeent sirpn, clege to tha source, 125, 225, 425
Nos, 125, 225, 425 have 1/2", 1",

and 2" foam placu raapectivaely.

Rubbar base mat weighe 1 1b/sq ft.

{For sound barrier property sen

Table 18, far sound absorption

information ssa Table 6, 8.)

‘Iwo layers of foam with a shast Uspd to line lightwaight 156 Berriar sheota with
of 0,6 pound lead foll hetwaen them. enclosuras. Tha L/4" foam laod oseptum (SFB-1/
1/6" foam on one side, 1/2" foam on cint ha cemented to the inside SFB-1T)

the other aide, Availabla in of the enclosure to separdte

4B x 24" x 1/4" wize, SFA-l has the foil from the enclosure

atandard finish, SFB-1T has Tedlar wall,

£inish.

Standard shaet slze 36'w56". DEEfere Used {n any application whare 157 Foam/Lead /Foas

ent foam thicknesses and 1 or 2 1b/ daund Cransmiseion and mound {nsulation

uq fr lead insmulators. Flat or con- absorption are required.

voluted surfacs faces with thicknesas
ranga of 1/4'" ta 2-1/2" availabla,
presaure~sensitive backing availabla,
raslatant to splvents., Temperature
range from B0°F to 450°F,

Two layers of flexlble foam with In industrial problem Areas 184 Husheloth I1L and 1V
1 1b/eq £t floating lead saptum, and lininga of office equip-

Self-extingutahing, bDust freo ment ace, where absorption

and nontoxle.  {For transmission and barrier properties are

loss information fes Table 85,) raquired,

Husheloth 1V has ay extra layar
of ,004" vinyl facing which is
impervious to oil ar mpisture,

Two layers of flexible foam with In industrial prablem aroas 18 Husheloth III and IV
1 1b/eq £t floactrap lead aeptum. and linings of office equip-

Sal f~oxtinguishing, dusc free and ment ate, whars abaorption

nontoxic. (For transmisaipn loss and barrier propertisd are

information see Table 8.) Husheloth reaquived

1V hna an extra layer of vinyl
facing which is {mperviocus to oil
and moistura,

1 or 2 1lbfaq ft Ff1lled winyl In enclosura linings, pipe 111 Sound/Eare, TL-Alpha
saptum bstwaen acouatical foams of and duet wrapping, opan plan 149

various thicknesses., Available in partiticne, atc,

rolls or pads in variocus configura.

tions,

1 1b/eq £t loaded wrethane elas- Machinery encloaures and 193 Tufcote Noisae Barrier
tomer hetween two foam layara, Pras- intarior cab linings, Saries 104

sure aensitiva adhesivs on pna side

optional, Other aide protsctad

agoinst forei%n elemonts by Alumi-

alzad M{lur £{ln, Foam thicknaasaes
L]

avallable are L/4M, 1/2Y9, 3/4Y, 11,

Atoustic mass leminated to 174", Application for vibhration 12 Acoustic Laminates
1/2% or 1/2" of 4100 foan on one luolation, damping, scund Noa, 9505, 9510, 9550,
a{gn and 1/4" of 4100 foam on other ebaorption and barrier,

side,
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TABLE 13
LEAD

Lead producte and the transmission loas data for some of them are
listed. Lead 1s a dense material and is comparatively inexpensive. Also
8 thin lead sheet effectively simulates a limp mass. These considerations
make 1t a very useful barrier material. Usually lead is used in combina-
tion with other materlals which provide sound absorption, create a floating
lead septum away from a vibrating surface, or simply cover up the exposed
lead purfaces. Table 9 shows the noise reduction achieved by the lead
products in combination with foam. Transmission losses of other lead prod-
ucts specislly used as curtains are shown in Table 36. Transmission losses
of some lead-fiberglass composites are shown in Table 1l. The companies
{by numbers shown in Section II) with products listed in Table 13 are:

16, 21, 28, 36, 129, 165, 166, 180.
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TABLE 13 LEAD

Transmission Losa (decibels)

-2
"oy
Qwu N HoH 44N
2 sy gsagaggiiiosssd
"'_Eumcanﬂaonggﬂsgongwugha Foot-
E"‘ h NEgRR3SaZES AR A3 i Lah, Ca. Freduct noto
31 fe x 15 ft lead/yinyl shear, RAL Lend/vinyl 1,2,
L035 18 3 91010 11 12 13 14 16 18 1921 23 23 25 26 .33 TL73-27 166 shuat 3
Lead loaded vinyl,
- 18 13F [13] 14 (13) 1% [u8) 21 (23] 27 |[3;) 32 0.50 RAL 28 Lead X 9
Nontreinforced material with
ulverized lead core mandwiched
etwaen two layers of vinyl, NMC Lead X
-~ 22 16 17 18 24 10 35 0,75 KAL 129 Shearing 4
Lead loaded vinyl,
= 22 16 [16] L¥ ([16) 1B [22] 24 [26] 30 ([33) 35 0.75 RAL 28 Lead X 9
Nenreinforced matorial with
wlverized lead core sandwichad
Egtwnun two laoyars of vinyl, NMC Lead X
- 28 22 23 25 il a5 42 1.50 KAL 129 Sheeting 4
Lead loaded winyl.
- 28 22 [22] 23 [23) 25 {28) 31 [31] 35 (40) 42 L1.50 RAL 28 Lead X 9
Nonreinforced matertal with
Eulvuriud laad core sandwiched
aftween two layers of wvinyl. MMC Lead X
- 3 26 28 30 35 41 46 3 RAL 129 aheeting 4
Lead loaded vinyl,
- 34 26 {26] 26 [28] 30 [32] 35 (3R] 41 [44} 46 2 RAL 28 Lead § 9
Rolled foll with 4% tin, 4%
ancimony and 92% lead. Avail-
. ablae in thicknesses ranging
- Erom ,0025" to ,0D6", - . 16 Pailn lead foll §
fiolled load sheat availablae
n 007", 008", and ,008"
007 - thicknessas, - - 16 Heavy sheac lead 3§
/64 = Centinuously cast lead !hunt‘ 1 - 21  Acoustilaad
. Continuously cast hwi sheet Y gﬂ:gtgrpl}:g“m
1/66 « 11 19 24 23 32 29 1 Gait 36 cailing blankets 6,7

—
Seo Footnote No, 7,
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TABLE 13 LEAD (Conel)

Transaiesion Loss (decibels)

-"‘u
m
g N ] HH
B8 sapspgaagiiazads
Q 0 o o o o
3 F 82885349528 2S888¢3 38 v Fant-
E"" G S BT RARIBTBSNLSE ARSI /e . ta. Product noce
Continuously cast lead shaat Sheald plenup
" L Y . « « barrier and
1/66 - 1 19 24 25 32 297 2 G&H 36 ceiling blankats 6,7
N cgnztnununly*cu: luns shest N . EE::}:grp::?m
/64 = 11 19 24 25 32 3" 3 G&H 36 celling blankets 6,7
,002
to Foil laminnted to ,013" thick X-ray foll
o010 - baeking bosrd (wacerproof briatol) W72 - 16 laminaced
Medium=-strength lead alloy
aheet/atrip, widths up to
14" in codl form, &' wide
L0166 - in sheats 1 - 165 STH 3165 B
Highestrength lead alloy
shoat/ocrip, widths up to
. 14" in coll form, &' wide
shoat/plate available on
L6 - cudton basic 1 - L5 STM 6205 a
625 Laad venaar
- - 48" x 120" maximum size ta § - 180 wetal 5

—p——
See Footnote No. 7.

FOOTNOTES FOR TABLE 13
LEAD

Teated and evaluated according to ASTM E90-70.

Tested and avalunated according to X413-707,

Temperatura Range from -38°F to 170*F.

Tented and Evaluated according to E30-61T

Temparature Range to J00'F.

Avattable Lo 3 aizes; 36! x 3! x /64" (1 1n/eedy, 3
78! x A x L/64" (2 1blfczi, |
12' x 3" x L/64" (3 1h/fc

Data retralenu difference in attenuatton of 0.6 1bIEt2 cailing board with and withouc Sheald
materials, Celling board STC wzd incressed from LB to 46 by using this plenum barrier.

{Dota derived Erom graph.)

Temparaturs Range to 125°F,

Humbera in the brackets refer to 175, 150, 700, TA00, 280D Hx reapoctively, Lead X supplied In
ralls. Can be attached to walls or hung on cverhead tracks to provide sound reduction enclosures.
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TABLE 14
MASTIC

Maslic products are listed, Theilr pliability ranges from flexible to
semirigid, They are heavywelght products used as sound barrier or damping
materials in automobiles, hollow core doorg, appliances, etc. The companies
(by numbersg shown in Section II) with products listed in Table 14 are: 81,

B6, 118.

Facing: The

the
Backing: The
not
Core: The

Creped Kraft:

GLOSSARY
outslde surface of the specimen., In general the glde facing
sound source

other outside surface of the specimen, In general the side
facing the sound source

region between the faclng and the backing
Crinkled, rtrong paper

Mastic: Any of various quick~drying pasting cementa, For sound barrier
application this i{s usually a dense flexible asphalted product.
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TABLE 14 MASTIC

Transmissien Loss (decibela)

Fy
L N
g4 geAmaamaaiddaaaa
.‘:sulnnaaﬂnoonnmcaa:ggﬂ Foot-
e & ﬁSE‘.:’J««SRE%EﬁﬁSﬂnqufcz Lah. co, Produce note
Flexlble mastic,
0,120 - 1415 1515 14 15 17 22 31 35 34 37 33 34 40 41 1,0 cr 81  #6L9 5
Film faced flexible mastic,
0.120 -~ 1920 19 19 20 21 22 27 10 11 30 38 34 16 41 41 1.0 cT a1 #623 5
cm ed kraft, mastic tisaua;
-003-100 ahset with Amber=
u.te. B' x 4'; transmiasion
area = 32 sq It. RAL KN Series
0,125 25 10 11 13 17 1819 20 22 23 26 28 31 33 35 26 18 1 TL13-145 118 =-003-100 4
Crepad krafe, maatle tinsue;
KW-003-100 shoet with ambore
lice, 8' % 4'; transmlsaion
srea = 32 aq AL * KW Serles
0,625 27 13 14 15 17 17 19 21 24 28 30 32 35 38 41 45 46 1.3 TL73-196 118 -003-100 4
Manufactured in different
sizes (30" x 24", A0 x 36",
whdch-09"", 3o ‘ag, 36 x
60') with’ papar faclig on
prassura sensitive adhesive
and backiug of polyithylene
fim C&H Agousci=pad
- 26 12 32 43 54 62 67 - GL-1T 86 L24=80(100) 2
Manufactured with 1 lblsq ft
of moatic cors, usip, 1]
creped kraft 43 backfng and
12 1b of tiassve as facing & Acouaeianad
- & omn 32 8 4 52 58 1 GL-l0ST  B&  [-334-10b L
Manufactured with 1 l'h/aq ft
of maatic cora, using 40 '1b
i;a;;gd Ifu-afl: a8 bnclic.(ng, and
of tiaasue &8 facing Galt A el
- 49 25 43 p 54 54 58 1 GLGST s fc9qaciopad 1
Manufectured wich L Ib/aq fe
of mastie core, usipg 40 1b
crcfod kraft ag bur.'kln? and
b of tissue a8 facing Gl Acougelepad
-~ 51 29 45 50 54 54 60 - GL-95T 86  1o194-100 1
Hanufactured 1“ di’.f!’arunl: atnn-
daxd aizas (30" x 24",
6', 30" x 48" 32" X aa") with
wide chnLcna of facinge and Gal
prossure sensitiva adhesive on Varied 1969=
- - crapad kraft mestic Dansities 1973 86 Acousti-pad 1
KK Serle
- - HMastie erepad krafe $5-2 - 16 plain kr:ft: 3
kI Serloa
5e2 - 118 creped krafe

Mastlc jute .
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1,
2,
3.

5,

i b by 4 g e B e

FOOTHOTES FOR TABLE 14
MASTIC

Teacad and avaluated according to ASTM E90-66T. Uscd in construction = tnduserial.
Tasted and evaluated according to ASTM E90-64T. - Also tested for insertion loes (rating 24.4),
Used excensively in automotive fnduatry for aound deadening,

Tested and evaluated necording to ASTM E90-70, E413=70T. Used in automotive indvatry
for mound deadening.

Maximum usa tempetdture is of the ordar of 180°F. Can be used in hollow core doora, appli=
ances, ote.
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TABLE 15
MASTIC WITH COITON

Mantic preducts with cotton paddingr are Tisted. Resinated cotton is

added to mastic to provide vibration damping and to aveld direect contact
between mastic and other surfaces in certaln cases. Like mastic products,
these products also have pliabllity ranging from flexible to semlvigid and
can be used in door or wall cavities, enclosures, etc., to increase the
transmission loss of existing structures., The companies (by numbers shown
in Section II) with product listed in Table 15 are: 81, B6, 118.

GLOSSARY

Facing: The outside surface of the specimen. In general the side facing

the sound source

Backing: The other outside surface of the specimen.
not: facing the sound source

Core: The region between the facing and the backing

Creped Kraft: Crinkled, strong paper

Mastic: Any of varilous quick-drying pasting cements, For scund barrier
application this is usurlly a dense flexible asphalted product

In general the side
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TABLE 15  MASTIC WITH COTTON
Transmission Leaa (doclbels)

-y
)
§2 awsaganpgiaaasd
~ [E T o o 2 o =1 Waigh Foot=
E= K ua= rgu B .’9. g ug\ 2 &893 ﬂ 8 g EY a 3 1;/?:5 Lab. Co. Product note
Creped kraft, mastic, and
laminatad cotton fiber pad
L35 22 1515 15 15 15 16 18 24 30 25 33 36 33 35 40 41 1,05 [~4 81 9620 10
1 1b/aq ft montic with 28
grnm resifiated cotton pad=
ing, 1/4" thick G5l Acousti-pad
/8 25 W 17 22 0 n 42 - GL-4T  B6 L-24=60¢100) 1,2,7
G&H
CL-15T
/8" éi’fﬁg%. Acoustli-pad
Nosvy Kraft stock, 1/8" mas- - -
I:!.cvyand 28 grnmln'q fe vesin- 258T, ' L-lﬁD-lOg-J\ "
3/8 sted cotton padding L3St 86 (The centurion) &,
Craped Krafi, maagic, with
174" thick resinated cotrpen
fibat pad core
0,5 2% 2021 21 19 17 17 20 29 39 44 42 48 49 55 56 57 - 3 81 #6432
Cropad Krafe, mantic with
rngna:ed cotton Sound Deadsner
s/8 27 13146 15 17 17 19 21 24 28 30 32 35 28 41 45 46 1.2 TL%I-‘HE 118 KA-204-100 39
1 1b/og ft mascic with 85
grnm ruiqacod cotton pad=
tng, 3/4" thick c&H Acoyati-pad
/8 26 9 16 22 28 B & - GL-5T 86 L-24-75(100) 1,2
] fne CA Saries
- = ﬂ‘;gbg::g‘;nmu:lc. ane ree - - 118 Sound Doadenar 4
1 1b/sq fe mastic wich 1/4" Galf
8 aninated GL-33T Acousti-pad
- . :2%::;1 Bram rastne - GL-11ST &6 L-DZ-ED(ECHJ) 5
FOOTNOTES FOR TABLE 13
MASTIC WITH COTTON
1.

2.

EN

4,

N

6,

8,
9.
10.

Haos prasguts sensitive or crepa an!tagﬁpur bnckigﬂ. 3cnn bs cut to ospocification, BStandard
x . ' '

aizap available are 30" x 24, 0¢ 0" x4 6 x 60", Mamitom width Le 69V

Tamarature cange; <20'F teo {200°F,

Numidity rangs to 100%. Gan be used in wollas, Flooras, cellinge. An npﬁraxlmn transminsion
losa duw to the insertion of the mastic product was datermined from a chart aupplied by the

company .

HMapzic welght reangas from 0,5 1b to 2,0 1b/aq £ 26 to 100 gram reainated cotton used in the
KA Berias, !

Various comositions available in the CA sories 0,5 lb to 2,0 lb/eq E& maatic 28 to 100 gram
rosinated cctton.

The results of the tests show that when 1L-02-60(100) was applied te both sides of an assembly,
the BTC of the assembly wos ingrossed from 35 dD to 47 ¢b, 1.e., by 12 dB,

BL-18T, 297, J4T ware mads on ona spacifie asmscbly. Ond layer of Acousti-psd increased STC by
3 dB, ‘and beo Layars of Acousti-ppd incrossed BTG by & dB, ~(GL-225T, 258T, and 318T ware made on
anothat aspembly. 1In thio case, addition of one layur of Acnuatl-pnﬁ zeaulesd in 6 dp goin in
STC while the addition of two layars of Acousti-pad increased tha STC by 9 dB.

Ingarelon loss rating i 24,8 dacibals,

Tha teat procedure conforms to ASTM E~30-66T.

The test procedurs copforms to ASTM K=90-70, ASTH E«413.70T,

Maximum temperature ia of tha order of 1B0°F, Can be used in hollow core doovs, appliances, atc,
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TABLE 16
GLASS AND PLASTIC

Sound transmission losses of glass panels, glass products with plastic
inner layer, and glass panels separated by an alr space are listed. The
additions of a plastic inner layer or an ailr space provide increased ther-
mal as well as acoustical insulation, The products are arranged in the
order of increasing chicknesses ranging from 1/8 inch to 3-1/8 inches with
the greater thicknesses reflecting the measured thicknesses due to air
spaces, Table 33 shows the tranasmission losses of windows and it can be
seen that the sound tranemission loss values shown in Table 16 are compar=
able to the sound transmission loss of windows of equal thicknesses, and
uging a similar glass panel system. The companies (by numbers shown in
Section IT) with products listed in Table 16 are: 40, 47, 55, 61, 85,

115, 138, 148, 152,
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TARLE 16  CLASS AND PLASTIC

Transnissicn Leas (decibels)

P

LY "

i IR EEEEE RS

u_,":Umcgoagnoggﬁg§§ﬁgﬂnl%h§ Foots

E'zﬂﬁnnﬂqﬁgwgdguwmqlblt Lab, to. Praduct note
Plain surface structure, core
of cast acrylic plastic shoet KAL

/b 27 L6 18 18 17 20 21 22 24 25 28 30 31 33 33 35 35 .45 LipL-1 148 FPlexiglas t,9,10
Twa layars of 1/8" thick glaas
with 0,015" thick Butacite core, RAL Lominated Acouss

1/4 22 26 27 27 26 27 29 29 32 33 34 34 34 10 32 35 39 1,3 TELI1=-157 tical Glass 2,9,10
Two layers of 1/8" thick glaas
with 0,045" rhick Butacite cora. RAL Laminated Acous-

/4 33 22282927 29 29 30 32 34 35 35 35 33 M 3640 3.5 TLTE=158 61 tical Glass 4,9,10
Twa laysra of L/A" chick glasa
with ©,015" thick Butacite core. RAL Laninated Acous

1/4 34 29272828 28 29 30 31 34 36 36 37 37 36 37 40 3,1 TL71-273 61 cical Glass 2,%,10
Twa layata of L/8" thick glaas
with 0,030" thick Butacite cora, RAL Laminated Acous=

174 24 26 2426 27 27 27 29 31 33 36 27 37 38 37 37 39 1,3 TL12-43 61 ricel Glasm 3,9,10
Two layers of 1/8" thick glass
with 0,030" thick Butacite cora. RAL Laminatad Acous=

/4 34 282627 28 28 29 29 32 34 36 37 38 28 18 37 18 3,3 TLIL=277 61 tical Glass 39,10
Two layers of 1/8" thick gloss
with 0,090" thick Butacite core, RAL raminatad Acous=

147 34 27 28 29 20 30 31 31 33 34 35 35 35 34 35 38 41 2.8 TLT1=159 61 tical Glaas 5,9,10
Blase with Saflex polyvinyl
Butyral tntaylayer, Architectural

174 3% 29 20 3t 34 33 35 35 35 35 33 34 3B 41 45 46 - RAL 115 Saflex 11
Twe layara of 1/8" thick glasa
with 0,045" thick Butacite cota, RAL Laminated Acnus-

/6 35 27 27 2y 29 29 30 30 33 34 35 37 39 60 40 38 38 3,5 TL71=2}4 61 tic Olsasa 4,9,10
Two layan“nf 1/8" thick glaes
with 0.045" thick Butncite cora, RAL Laminared Acouge

/4 35 2827 2828 28 30 21 31 15 36 37 38 37 36 36 2 3.5 TLIL-275 61 tic Class 9,10
Twa layers of L/8" thick glasa
with 0,.090" chick putacite cors, RAL Laninated Acoum-

1/4 36 20 27 2829 29 30 31 33 35 37 39 40 40 40 39 M 3,8 TL7L-276 61 tical Glaas 5,9,10
2-81§ laminated glass with
0.045" plastic cora, RAL

9f32 36 27 i a2 36 38 40 - TLA6=31% 47 Soundtropane 36 14
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TABLE 16 GLASS AND (Contd)

PLASTIC

Tranamissicon Loss (decibols)

ﬂﬁ\
L N !
B2 papeappappfiddadd
CR gg 2 negs88 22 29 2 Weigh Foot=
g2 h S8R dsgas s 428 828§ /8 L, Go. Product note
Texturad viscpelastic incerlaysr, RAL
9/32 35 [24)[287 [29)(30) [3L(33] (35[35) [S)[34) (38] 3.2 TLE6-I15 55 Sounderopane 12,15
Single glating wnit consisting of
thin layars o glnsu, laminated
with spacinlly designed intarlayers
of soft, cransparent plastic RAL
9/32 36 [2528) [2H1(30)  [3ZEF [36)P6)] 3510351 [239] 3.4 TL65-27 85 Acouata-pans 36 13,15
Twa layera of 1/8' gloas with
0-060" plancic care: AL FAL )
9/32 36 27 2527 28 29 30 31 33 35 37 38 39 41 41 41 38 3,7 TL72-9 152 glase 9,10
Glasa
9/32 36 28 33 6 35 - - 115 Hushlite
9/32" 2-ply laminated Hushlite. RAL
9/32 36 [29[26) [29][31) (3Z)[34] [IEY37] [A9][37) ([J8) -  TLEG-244 115 Mushlite 13,15
Glass with 0,045" Butacito cara,
' RAL Lam{nated Acous-
3/8 36 L3031 32 33 33 34 36 34 32 33 36 4D 43 46 4B 6,6 TLIL-156 &1 Elg olaas
Core of cast acryliec plastic
sheatsa, Plain siirface struc-
ture, KAL 1,9,
172 30 212124 23 25 272628 31 32 33 34 32 26 31 37 2.9 14811 148 Plexiglas 16
Two layera of 1/4" glasa with
0.045" Hutacite core, RAL Laminated Acous-
L/2 37 29 20 30 3L 32 32 32 34 36 38 37 37 40 4 45 47 6.2 TLI2-42 6l tic Glaas ?69,
Two layera of 1/4" glaes with
0,030 putacice cova, RAL Laninated Acous-
1/2 37 29 2831 31 32 32 32 3 16 37 37 3B 30 42 44 4B 6.2 TLI2=41 61 tie Glass 9,10
Two layers of 1/4" glogs wich
©,045' Butacita core, RAL Laninated Acouse 6,
/2 37 3L 3031 32 32 33 34 36 6 35 34 26 40 43 45 47 6.2 TL71-154 61 eic Olasga 9,10
Two layetrs of 1/4" glaas wich
0,090 Butacita cora, RAL Laminaced Acouse
1/2 3% 31 3033 33 34 34 35 35 36 37 34 36 40 4l 45 47 6.4 TLIL=164 61 tic Glass
Clear or textured glass with
viacpelastic interlayer, RAL
1/2 39 36 3532 33 34 34 35 37 35 38 39 3% 30 32 45 47 6.4 T.67-21% 47 Soundtropsnae~40 11
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TADLE 16  GLASS AND PLASTIC (Concd)

Tranamisaion Loaa (decibels) v

i -
! ix N EE RNV EEELERR
: -"3u:;;:";éaagﬁsggaguaiﬁq " Foot-
| B2 B 9228228888895 2838 /&I e oo proter  nore
Tuo layars of 1/4" glass with Shatterproof
0.045'" plaseic coro, RAL Sound Control
- 172 39 31 29 31 32 34 35 35 36 3B 3B 39 39 4D 43 45 47 6.B TL72-105 152 ¢lass 9,10
1/2 40 30 1/2" plate glass, . - - 115 Hushlite
: 2-ply (1/4") laninated glase, RAL
2 - puEn [36)36)  (8)K0]  (OJBO] [37N[41] [46] 6.7  TL66-293 85 Acousca-pane 40 13,15
1/8" glass 0.960" Butacite,
174" ate, 3/16" glass, RAL Laminaced Acouss
9/16 36 30 28 26 24 28 33 A3 37 37 39 40 40 38 35 40 £) 6.4 TL71-165 61 tic Glass 7
3/16" and .‘}IS" glasa layers
with 0.045" Butacite core, RAL Leminated Acouse
. 9/L6 37 32 3L 33 32 34 34 35 37 34 13 35 39 42 46 46 49 1.6 TL71-155 61 eic Class
Two laysrs of 3/8" glass with
0,045" plastic core. RAL §L‘:§§°§g§§“,’§1
— 34 42 33 32 35 35 36 38 38 39 40 42 42 43 45 47 49 50 10,2 TL72-104 152 Glass 9,10
3/4* place glass
3h &3 M1 KH 40 43 41 - - 115 Hushlite
3=ply (triple 1/4") laminaced
glash aingla glazing unit, RAL
34 43 [A)35]  [E)IN (14T  RAK3]  (BUKS)  [50] 10.1  [L6G-294 85 Acouata-panu 431 13,15
2.ply laminated glass wich
0.84!" plastic cEre.
443 M 37 39 40 05 50 - RAL 47 Boundtropsne 43 14
Plain surface cast actylic
plasgic cors. KAL
1 32 2526 2728 79 32 32 33 34 32 28 31 34 26 40 46 5,82  1481-) 148 Plexiglas 9,10
Two layara of 1/4" plate glass
with 172" air apace, AL 1" thermal
1 31 2523 22 20 24 27 27 30 22 33 25 34 29 3L 33 36 6.2 JL=166 61 insulating glasse 9,10
Insulating glass with 1/2"
alr space, Architectural
1 a2 19 18 18 17 17 20 25 33 35 36 35 33 30 29 32 - GaH 115 Saflex 11
Glame with 7/16" air space. RAL
1 JB 30 29 26 28 21 34 35 27 37 18 I8 40 AL 40 41 44 - TL71-252 130 Twindow B,%
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TABLE 16  GLASS AND PLASTIC (Concl)

Tranaatsaion Losa (decibela)

]
3? "
£ yaasagpgaidaaadd
:EumaaomnganamSSoﬂgueihi Fooke
£~ B B384 ASRG SESRARE lblic Lab. to. Product note
Inaulated Acous-
1 9 Glass - - B85 ta pane I 39
Insulaced Acous=-
1-1/4 A2 Glass - - 85 ta pane I 42
Insulated Acous-
13/ 45 Glass - - B85 ta pane I 45

2-9/16 42 32 33 35 3B 40 42 43 43 43 44 42 41 41 41 4D 46 -

3=1/86 49 Glass

1.

z,

1.
a,
9.
10,
1.
12.
11,
14,
15,

Gglase with 2" air apace. RAL
TLG66+172 40 Palarpane Corp, 13

T ted -
s Bioshtsed g0

FOOTNOTES FOR TAHLE 16
GLASS AND PLASTIC

Tempatature rango to 200°F, 0 to 100% humidity, a combuatible thermoplsstic, Lower estars, aromatic
hy::n:lrbonl, phanols, ltyf hatides, aliphatic acids and alkyl poly haltdes usually have a solvant
ackion,

Tant repore Nos. TLIL-157 and TL71-273 present TL for the same product when teatod using slightly

diffarent mounting procedures.

Test teport Nos, TL72+43 and TL71-277 present TL for the same product when tested uaing slightly
different mounting procedurea.

Ellt toport Hom, TL71-138 and TL71-274 present TL for the asme product when tested using slightly
iEferant mouncting procedures.

Test Teport Noa, TLIL-159 and TL7L-276 prosenc ThL for the same product when cestad ustpg slightly
diffarant mounting procadures,

Tapt report Noa. TL7Ll-154 and TL?2=42 pressnt TL for the same product when teated using slightly
diffaront mounting procedures.

Honstandard test,

Temporature range; =35° co 135°F, excellant vesistance to chemicals,

Meets ASTM H90-70,

Mautn ASTM E4L3-70T,

Conformn to ASTM E§O-66T,

Conforms to ASTM RY0-61T.

Conforma to ASTM RO0+61T and ASAHP~224,19-1657,

Conforma to EJ0-56.
SNumbats in brackats refey to onavthird octeve center frequencios of 125, 175, 250, 350, 500, 700,
1000, 1400, 2000, 2800, 4000 llz, respactively.
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TABLE 17
SPRAY~ON MATERIAL (BARRIER)

Spray~on materials used to increase the sound trangmission loss of a
aystem, upually by spraying the product in the cavity of an exilsting struc-
ture are listed. Two apray compounds which reduce. the structureborne noise
by damping the structure are also liated in the table. It should be noted
that the transmission losses shown in the table are for the composite as-
sambly deseribed in the table and as guch they include the transmiasion loss
provided by the boards used in the assembly. The spray-on materials effec=
tively stop the sound leaks and increase the acoustic resistance of the
cavities in which they are sprayed. The companies (by numbers shown in
Section 1I) with products listed in Table 17 are: 24, 119, 127, 175,

CAUTION

THE TRANSMISSION LOSS VALUES INCLUDE THE TRANSMISSION LOSS OF
THE PARTITION USED.
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TABLE 17  SPRAY-ON HMATERTAL (BARRIER)

Transmianton Loss (decibels)

*SA
an » H H N
LE: aa;aaaaaa:fg*éf; . ,
] - -] [=3 o o a S Walph oot
E:“ E g S RA a g § 32 § g B g ] E 3 :I.b.n'%tE Lab. co. Product note
K-13 nfrayad on intertor of dry wall
gar:l: on, faced en both sides with Pry wall
/8" chick gypsum board, 1.5/8" metal articion
gtuda, RAL {lled with 1,2
3 48 24 21 35 26 39 43 47 5D 32 53 55 53 52 51 53 85 p,2 1L69-1N1 127 K-13
11
¥-13 gprayed betwaen layers of 5/8" Bry wa
gypeum boapd, 3-5/8" matal studn. - RAL ?z{igﬁis?th
5 49 29 15 38 41 41 44 A5 49 52 52 5) 53 51 50 53 55 4,6 TL69-173 127 K+13
.;nggr;dss;gﬂd ntuds ,hduugla
ayer. o pum bogz:
K)3 spray on Sacerisl, single D:ﬁtﬁﬂn
5/6" gypaum board ocher side, RAL Eliled witn
a 34 34 38 41 45 4B 51 52 53 55 56 58 58 57 57 5B 60 12,2 TLID-120 127 K-13
K=13 sprayed betwoan 5/8"
layer of Raum board and 1/2" Dry wall
plywood with 5/8" gypsum board n}r'l::ll:ion
on other sida, AL Elllud with
- W0 23 23 2229 38 34 35 40 44 46 49 49 42 43 4B 51 - TLIO-118 127 K-13 1
Dry wall
K=13 sprayod betwaen layers eitio
1/20 thick gypaum board, ML e ot
- 41 21 20 26 33 37 3B 40 44 45 49 52 54 53 51 52 54 6.3 TL69-131 127 K-13 1,2
2" x 4" wood atuds spoced 46"
o,es, K=13 gprayed to intacior D:gt‘;:ﬁn
of asaenbly, RAL Fiiled with
- 52 32 36 37 42 47 48 51 52 55 57 58 57 54 54 58 S9 = TLe9-130 127 K-13 1,2
Sptay fiber for walle or porti-
tions. Non-crystalline, Refrac-
tory Eibory and binders provide
thertinl and acountical yapistance.
- - Does not contaltt asbeatos, - - 175 CAFCO
Vipcoslastic compound, Can be
applied with spray, brugh, or 1DS apray-
roller. Reduces Tosonance able damping
- - responee on pancls and structuces. - - 118 macerial
fynthetic resin., Diaparafon in
water, sprayed or brushed on vibratin
plates (dried aproy should be 2X thic
neanes of platng to reduca stru:tare Ant:‘.ghun
- . borne noise, Density = B0 1b/fe. - - 24 D=hi&

e
Thickness and welght refers to tha overall scructura,

L,
2,

FOOTNOTES FOR TABLE 17
SPRAY-ON MATHRTAL (BARRIER)

Tested and avaluated accopding to ASTH E90-66T,

Tauted and evaluated according o recommended practice ASARP-224,19-1957.
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TR U T LT A M d ey e

TABLE 18
OTHER BARRIER AND DAMPING MATERIALS

The products which for one reason or anothcr could not be ineluded in
Tables 13 through 17 are listed. These Include products made from loaded
vinyl, glass fibers, asbestos fabrie, felt, cork, aluminum, ete, It should
be noted that some of the flexible sheet-like products listed in the table
can be used as sound barrler curtains with appropriate provision for hang-
ing (see also Table 36 for products listed as sound barrier curtains). Some
of the products listed in Table 18 are specially designed to be used in high
temperature or other hostile environments and they are hetter sulted to the
job than the more commonly used sound barrier material under those elrcum-
stances.

The products are listed in the order of thelr thicknesses without re-
gard to thelr potential uses. All products are good sound barriers and
they can be used in a variety of situatlions. The companies (by numbers
shown in Section II) with products listed in Table 18 are; 12, 38, 41, 45,
52, 54, 65, 72, 79, 81, 9%, 107, 111, 132, 149, 155, 161, 166.

CAUTION

TRANSMISSION LOSS VALUES MAY HAVE BEEN SUBSTANTYALLY INCREASED
DUE TO THE MATERIAL ON WHICH THE PRODUCT WAS MOUNTED, WHEN
THE TEST SPECIMEN DESCRIPTION IS NOT CLEARLY SHOWN IN THE
TABLE, THE MANUFACTURER MAY BE CONTACTED IF NECESSARY,

GLOSSARY

Facing: The outside surface of the specimen. In general the side facing
the sound source

Backing: The other outside surface of the specimen, In general the side
not facing the sound source

Core: The reglon between the facing and the backing
Loaded; Forelgn substance added to the base material
Leaded or Lead was added to the base materlal --usually fabric type

Lead Loaded: materials'==to Inerease the sound transmission loss
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TABLE 18

Teanamiesion Lons (daciholy)

OTHER HARRIER AND DAMPING MATERTALS

1<)

wa

Yy . “ow L

52 sEEasgpapliAiaas

—-FE O n oo o5 o0 o na g & wn g Welgh Foot=

S 5 53834 E RSN ES0RSE 1|.v."ft:"i Lab, o, Product note
Fibarglass wich lead=filled vinyl
caating 30 oz/agq yd

01z - 8 16 18 20 26,208 - 54 Dura=-Sonic 1,2
Fibergloss wich lead-filled vinyl
coating 60 oz/aq yd

025 - 13 12 18 22 28 416 - 54  Dura-Senic 1,2
Vinyl loaded sheet RAL 45

.025 13 1 3 10 15 2 27 .3 RAL 72 custlfilm 3R 7,10
Nylen fabric coated on boch aides
with Hypalon RAL

L025 19 8 8 911 11 13 14 16 18 20 21 24 27 28 30 31 45 TL72-79 41  chem-Tone 5,7
Fibarglass coated with lead loaded
vinyl BAL 45  Cousrlfah

.030 21 12 10 11 13 13 15 16 18 20 2% 23 25 27 29 31 32 Ry TL71-198 72 CC-488-1 3,7
Loaded vinyl wich Beta glasa flbep kaL 45

37 12 5 9 15 2l 27 33 50 1083-1-71 72  KNC-50 | 5%

Sound Steppar

Leat vinyl RAL Hatarial @ Erack

£037 20 9 & 10 12 12 14 15 17 19 20 32 24 %% 27 28 30 44 TL72-232 155 ¢ 15-12949 ?
Loaded vinyl 45  Couatifilm

04 2F 8 12 15 20 24 30 ,50 KAL 72 5 and 5R 7,18
Lead loaded Heoprene coating on -
glaas fabric RAL

L0465 21 11 11 12 13 14 14 16 18 20 21 22 23 24 25 26 27 S0 F3-150 94 5/8bs00 7,12
Regemerated paper felt, psphalt 4263 -

+05 - saturated 0,14 cT 81  Saturated fele 25,26
Filbarglaga with load loaded wvinyl 45 Coustifab

L085 256 15 1314 14§ 16 18 1D 22 23 25 37 29 31 33 34 36,87 RAL 72  CC-4B8-0 3,7
Lead loaded Heopranre conting on
glass fabric RAL

L0585 25 1) 14 15 16 17 1B 19 21 24 25 97 28 30 31 32 34,71 TL7I-149 94 5/8075G 7,12
Fibarglasg with laad filled vinyl
coating RAL 120 oz/sg yd

06 25 12 12 13 18 18 20 21 22 25 27 27 29 32 345 35 36 B84 TL73-48 54 Durn-Sun‘zc L4
Lead loaded vinyl, unsupported £ilm

R 149
W06 26 121315 18182020 232426 28 30 31 33 % 35 1 mibeaz 161 ang/Eeze 7
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TADLE 18  OTHER HAHRRIER AND DAMPING MATERIALS (Contd)

‘Tranamission Loas (docibuelm)

189

©
B
n [} E
£z drypspaapiEiasiag
”,ﬁumecnﬂnscconogongwnl%h Feots
E“ o HESRASRER SHBRERT b Lab, co, Product nace
Leaded vinyl RAL Stoek No. 15-
,064 25 13 14 15 16 17 18 20 22 24 26 27 29 31 31 34 35 .70 TL7I-67 155 13949 7
Reinforeced leaded winyl product RAL 149 Sound/Eeze 13,
LO65 26 13 1315 1A 17 19 20 24 26 27 28 3L 32 24 35 37 13 TL=234 111 TLRB/G 15,16
Loaded vinyl with Hots glass
flher kAL 45
072 27 15 17 2 28 3 7 1 168)-1-7¢ 72 KNC-100 L4
Reganerated paper felc, naphalt
saturated #236
077 11 555555555555 6 9 14 23 26 24 2021 - 28,25 cr 8L  Seturazed folt 25
Loaded winyl sheet 4% Coustifilm
L080 27 15 19 2l 28 313 n 3 RAL 72 10 and 1GR 7,10
Regonerated peper felt, asphalt #441N
080 - sacurated T + o 18 er 81 Saturated fele 25,26
]
i Lead loaded ashestos fabric RAL
5 084 27 151617 18 19 20 22 24 26 28 29 31 3335 35 36 1 TLIA-l4B 94 §/8100 7,12
K]
E Regererated poper falt #5493
y A0 13 7 77 ¢ 7 7 811 16 25 2826 )2 23 - 30,32 cT 81 Saturated folt 25
4
i
; loaded Vinyl, unsupporced filp RAL 149 Sound/Eaze
d L125 26 12 1315 18 19 20 20 23 25 27 30 32 15 37 39 40 1 TL73-82 111 =M 7
i Cork attached to gypsum beoard KL dodae 1462 Sound
1/8 48 22 43 49 61 57 65 12 372-3-66 52  domlening cork 24
Lead loaded neoprene coacing on
agbeaton fahric RAL
45 35 23 23 25 25 27 28 30 32 34 15 38 39 40 42 A4 48 2,5 TLYI-144 94 S/B26G 7,12
Lead lesded vinly with woven
ashentoa RAL
145 39 15 22 27 28 24 37 40 A4 47 49 51 51 33 54 55 56 2.4 TL7I-L4S 0 94 B2B6 H
Two=ply aaphalt saturated fole 4320
15 12 6 F 6 7 7T 6 21016 27 31 28 24 28 - 33 40 cr Bl S§aturataed felt 25
Lapd loadod peoprane coating on
nabastos fahric RAL
L155 32 20 21 23 24 24 25 27 29 21 32 14 36 37 39 4L 43 1,5  TL73-147 94  S§/8150 7.12



TALLE 18  OTHER BARRIER AND DAMPING MATERIALS (Concd)

Teansmisaion Losa (decibola)

&y
3'3 H
i aaamwaa:f;‘ffff
8 ©w weo aag oo o o dan S a 2  Weligl Foot=
E"’ E BRI ] a 2R3 22838 & a 3 1b/Et§ Lah. Ca. Product note
Lead yinyl with woven ashestos;
Z layers, 1" alr space RAL
1,26 39 1519 26 28 32 35 B 42 45 4% 51 52 54 55 56 57 1.8 TL7I-146 94  A150,B266 7
!-t::alzéng of high caleium £iherglass Carnoy sound
attenuatian
2,05 35 7 9121314 141513 12 1211 11 14 1510 10 3.0 TATL 38  hlanketa 7,18
Wirthout insulation 7.
2,50 = 29 30 31 3215 41 46 45 49 52 53 55 51 41 44 46 - cT 132 OCF #551 17,19
Wich fiberglass Inaulation 7.
2,50 - 3135 37 4% 47 531 55 56 59 59 60 62 62 55 47 56 - [+4 132 ocF #551 17,19
3" thick 1200 fnsulation an 16 .
gauga scanl 2% x 38" to 23" x 36" AL Rorpretshe I
k] 40 23 22 24 28 32 35 19 44 49 53 56 59 6t €2 63 65 2,3 TL71-281 7%  dinpulacien
3" thick felt Inaulatfon on
24" x 48" on 16 gauge steel RAL Egr:_);;:ight
3 40 22 22 25 28 32 35 39 44 47 S1 5] 55 57 59 A1 64  l.44 TL71-282 7%  insulation 9,22
a'* thick insulation on 24" x 48"
on L& gauge steel RAL Forty=aight
k) 42 22 24 25 30 34 37 42 44 47 54 56 59 60 62 63 65 2.2 TL71-280 79  ETR Lnaulacten 20,23
Clear, transparent, fused vinyl
cora 45
- 20 11 12 15 20 26 a2 .50 - 72 Couatiview 5
Vingl fiber glass foam on &' x 0'
6" sheat RAL 4848 Vinyl
- 26 12 12 13 17 18 20 22 23 25 27 29 31 33 36 37 37 0.91 TL73-49 54  fiberglass foom 1,4,7
fubher bass mac with one or two
foam layers, Thickneas ranga:
1,2“ tn 2"
- = 18 25 23 26 32 16 - cT 65  Acousta-Damp ]
Combination of nsbestos, aluminum,
and f£lberglana
- - 1 20 21 28 3l 5 - - 107 IC Sourd baryiew
Combination vinyl coated slde with
built-in fabrlc cord. Thickness,2"
- 26 12 16 20 26 il 18 - cT 45  ATD 150 21
ATD 150 bonded £o 10 gauge steel
0,12" thick
- - 28 a2 36 42 LY 54 - cT 65 AR 150 27
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TABLE 18 OTHER BARRIER AND DAMPING MATERIALS (Conel)

Trangmisnelon Loss {decibels)

‘ﬂ
g "
£4 daapagygypiiadasd
ﬂ_‘,’gmagngggaucnggpmguuxghs Foot-
6 6 HESAnM3IBLREIHNAR AT /ed Lan, ta, Product note
0,12" chick ATR 150 bonded to
14 gouge steel
- -~ 2% 28 2 38 43 50 - cT 65 ATD 150 27
0,12" thick ATD 150 bonded to
16 geuge staal
- - 2] 27 31 37 42 49 - cr 65 ATD 150 27
0,12" chick ATD 150 bhonded to
18 gauge stenl
- - 22 26 0 kI 41 48 - [ 65 ATD 150 27
0,12" ehick ATD 150 bonded co
20 gauge stesl
- - 20 24 28 34 39 46 - cT 65  ATD 150 27
Hardboard parcitions for asound Suparwood
- - contral - - 166  llardbosrd
Folt woel in combinatfon with
natural or manmade fibera,
Temperature Tange grom =80 co
200°F, Thickness range EFrom Waol ov
- - 1/6" ta 1" - - 161 synthotic falt
- - Crey gupported lead impregnated vinyl e.3 - 12 Acoustic Mass-SIF
FOOTNOTES FOR TABLE 18
OTIER BARRIER AND DAMPING MATERIALS
1. Aveilablo in three thicknasses = ,012'", 025", 050" and designated as IO oz, Dura=Sonic, 60 ok,
Dura-Sonic, and 120 ox. Dura-Sonic respectively. 30 and 60 oz, Dupa-Sonic avoilable in 35 yd.
lr.mﬁ rolls 120 or. Dura~Semic supplied in 15 yd. long rolls, Width - 48", Temperatura range: 0° -
200"F, BSelf-sxtinguishing, Imparvioua te water and ranmhm. Available in various colora. Can
ha cut to any ghaps or sizs, Con be bonded to acoustic fpom to provida sound sbaotpeicm.
2. Acoustic daca extractad from a plot of #ound attenwation ve. frequancy. Teat condiclons and #tan-
darda unknown.
3, Nomfwal width 38", Other sizea availablae,
4. Nominal thickness of 120 oz, Pura~Sonic is 0.05", The test specimen measured 0.06".
5. Also avallable with 1/4" thick fomm. Supplied in 54" wide volls of 25 yd. length. Other thick=
neaseg and fabrica such as Dacron or glase fabric availabla.
6, Data darived from graph,
1. Tastad and evaluated according to ASTH E90-70 and ASTH E413-70T.
8, Tamparature range: to 1200°'F,
9, Temperature range: to 650°F,
10, Temperatute range: =40° to 200°F, vesistant te most acids, including alkallea and greags,
11, Taated and avaluatad according to ASTM E90«70, dows not crack ac low temperaturoa, self-axtinguiahing.
12, ‘Temporature ranga: =20° to 400°F, self-extinguishing, resistant to scids, alkaliam, greasa, and
corrosive chemicala.
13, Tasted and evaluated according to ASTH £90-66T,
14, Tested and avaluagted according te ASTM E90-70,
15. Tested and avuluaeed according to ASARP 224.19-1957,
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16.
17,

18.
19,

20,
21,

22,

23,

24,

25,
26,

27,

FCOTNOTEIS FOR TABLE LB
OTHER BARRIER AND DAMPING MATERIALS (Concl)

Tampatd tura pange:  =50* to 200°F., Realatant to chemicals, self-oxeinguishing.

Fibarglaas noise barrlor batts in a specific wall conscruction will change STC by 7 db and TL values

in each of the 1/3 octave bands will change as balow

ddsagaagpiidaag

o a o 2 O 0 a6 0 n S a9 o

H25 37888888388 838¢7

29 30 31 232 35 41 46 45 49 52 53 BS 51 43 44
to

33 35 37 42 47 53 56 59 59 60 62 62 55 47 50
Temparaturs vénge: -50° to 500°F. Relative humidicy venga: 30% to 90%, Flame spread 23,

Data from graph, fiherglass noisa barrier batts rofsed STC by 7 db when installed in spscial
wall construckien,

Temperature range: to 1000°F,

Tested ond evalueted according to ASTM C-612, claws 4} semi-rigid thermal opd ocoustical block

insulation 1600°F rafraction fiberae, bondad with intarmodiace temperature hinders goad to 1200°F,
Asbastos froo, Usad on atemm genarntors, vaessela and equipment in refinerios and chemical Fluntﬂh
and othor applications requiring insulat{on over 1200°F. Water rapaliant and incombugtibla, 1-3

thicknessas available,

Ragilient apun, high tempsrature refractory fibors with folted binders leminated to form dursble,
officiont, seml-rigid insulation. Waoter repallmt, chemically atnbla. Applications on atruce
tural insulation (ahipm), heacing aquipmont, cold atorape IOCKB

(Const Guard Approval No, 164,007/1/0). Avallable in 1-4" thicknessesa,

Testad and avaluated according to ASTM C-262; C=612: Class 4%; C-553, Type III, Class F-2
asbestos froo, woter repallant and incombustible. Used as acoustical ar themnnl inaulaclon for
gozﬁr: generators, boilers, ducts, breachings, petroleum chemical procesa equipment. Thichnessas:

Tasted and evaluated according to ASTH E90-61T, available in 48"x10' rolls,

Avallable as rolla, sheets, or die cut parts. Maximum temperatura 150°F.

In the tedts conducted by the manufacturer, the transmission leases in 1/3 ectave bands were mea-
sured ag follows:

1/3 cctave center frequency, He 25 50 100 200 400 800 All pase
For #4418 - Tranamission loss, dB: [ 4 6 5 4 1 15
For #263 = Tramsmlgsion losa, di: 0 2.1 2,9 2,5 2 5.5 -

Walght of ATD 150 18 1 1b/fe?,
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TABLE 19
UNIT ABSORBERS

Sound absorptlon inside a room can be increased by adding unit ab-
sorbers specially designed for this purpose. These units are easy to in-
stall and they are available in various forms, e.g., bafflea, freestanding
raoom dividers, drums, panels, blocks, ete. Figures 194, 19B, and 19C show
threa different types of abgorbers. Figure 19A shows a panel type absorber
which can be mounted flush with the celling or wall and still have six sides
exposed to the sound field, This type of panel should be mounted as patches
on the walls separated from each other. Figure 198 ghows a drum type of ah-
sorber which should be hung as close to the noise source as possible. Fig~
ure 19C shows a baffle type of absorber which can be hung along the length
and breadth of a celling inside a production plant or an auditorium.

The amount of scund energy absorbed by a particular unit absorber is
proportional to the area exposed to the incident sound energy and for this
reason many absorbers are suspended from ceilings using wires to expose
all gurfaces to the sound field. For effielent usage, they should be placed
as close to the noise source as practical. Table 19 shows sound absorptien
in Sabins/unit for various productsa. Sabins/unit ig a more applicable unit
for products of this nature because of their differences in shapes and sizes,
The companles (by numbers shown in Section II) with products listed in
Table 19 are: 18, 59, 107, 116, 119, 127, 128, 129, 132, 137, 183,

CAUTION

ABSORPTION DATA PRESENTED ARE TOTAL ABSORPTION FOR EACH ITEM
(SABINS/UNIT). THE TERM UNIT REFERS TO THE MANUFACTURER'S
STANDARD SIZE UNIT AS DESCRIBED IN THE TABLE, FOR EXPLANA-
TION OF SABINS SEE SECTION I-3.1.1.
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3 FRONT

Figure 198 Drum Type Abscorbaetr Unit

Flgure 19A Panel Type Absorber Unit
with Buile-in Eyelet for Hanging

with Six Sides Exposed to Sound

Figure 19C BRaffle Type Absorber Unit
Hanging from a Stretched Wire
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Manting
Thickness
{iaches)

Aoy age

Sabins

per Unit

(250 - 2000 H)

TABLE 19  UNIT J\_ESDRHEKS

Absorption in Sabins/Unit

&

2
g
~F

™~

125 Hz
250 Bz
500 Ha
1003 Hz

‘fﬁﬁ?ﬁ Lab, Co.

Praduct

Foot -
note

« 1=1/2

1.5

- 1-1/2 10.2

- 1-1/2 10.8

- 3-1/2 28,9

« 1-3/4

- 2a1/8

9444

Pregsurse molded glasa flbars
covered with unpevforated taxe
tured vinyl, &tandard sles of
24"yaBlal-1/2", but 12"x24"
12'x68" and 24"%24" avetlsbla.

.2 2.9 6,2 10,2 10,8 10.2

23''x48"x1~1/2" Fibarglas

boarda wrapped in a nopcombus=
tibla washable plastic film,
completa with mouneing hardwara
faor suspenaion from wires,

2.1 5.9 4.8 13.3 11.6 7.6

Preasure molded glasa fihers
covored with perforated vin{l.
Standard aize of Z4"x48"x1-1/2Y,
but 12x24, lZx48 and 24x24
avallable.

4.3 6.6 9.6 133 13.6 10.8

72'x52+1/2"x1-1/2", Frame of
/e rquarea atesl tubing filled
th 1" thick 3/4# C.F, sami-
rigid board fiharglass, cavered
with ':mm'h of woshablo nylon
velvat Eabric over 3/4' Eoam
rubboer on 1/10" parf. masonite,

17.7 28,7 34.2 41,9 4B.7 294

gizm; 2'x6'x1+3/4", 1/4" ma-
sanlite sandwiched betweon twe
layars of foam 1/2" and 1" chick

2.v 63 .6 1,0 10.0 10,0

11-1/2"x16"x2" - mounced in 16"
on centar patghes

0.2 0.8 1.6 1.6 1.5 1.2

11~1/2"x16"x2" wounted In 16*
on ceniar rectanglea

0.z 0.8 2.0 2,2 1.8 1.2

11-1/2"¢16"x2" » mounted in 24"
on gohter patches

0.2 0.7 2.0 2.2 2.0 1.7

11-1/2"x16"x2" = pounted in 32"
oh centor patchas

0.2 0.6 2.6 2.4 2,2 1.8

16" mquare; rigid fibherglos core

ol 2" ehickness; 3/8" particla

board backing with surface vinyl
wrapped all aides,

0.3% 1.18  2.64 2.84 2.51 A%y
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5 1-71-R 129

.56 CT 132

KAL
=  K37-1-72 183

J75 cT 119

OCRL
16 35261=3 116

Functlenal nolse
ceneral bafflen

Noisa atop baffles

Funzelonal nolse
centrel bafflea

Plenscape curved
CR=CAR

it aound absorber

Geaccuatic IT

teccoustic I

Ceocouatie IT
f

Geocountic II

Vicracoustic Blocks

8,15

9,15

15,18

10

1,15

2,15

3,15

4,15

3,16



Mounting

Average

Sabins

per Unit

(250 - 2000 Hz)

Thickness

{inches)

TABLE 19  UNIT ABSORBERS {Comcl)

Abgorption in Sobins Unte

y x =
2 =2 8
™~ vy —

2000 Hz
4000 Hz
g8
i
=g
el

hary

=

o

g

b=

2

125 Hz

Broduct

Foot~
noto

2=/ -

24378 =

3 -

1-1/2 -
3=1/2 1.68

1-1/2=
317 1.91

16" mquare; rigid fiberglas core
of 2" thickness; 3/8" particle
board backing with surface vinyl
wrarped all mides,

3.37 2.9 248

OCRL
0,37 1,29 2.92 A6 352613 116

16" squara; rigld fiberglaa core
of 2" thicknesa; 3/8" particle
board hacking with surface vinyl
wrapped all sidaa.

QCRL
¢.43 1,31 D4l 16 25261-2 116

3,92 3.4 2,79

30"x96"x3", Fabricated of 18 ga
cold rolled ateol parforated
with 3/32" holes on 5/32" stag~
gersd centers, V-ridgad on 6"
cefiters to s depth of 1,

4.7 17,6 30,9 27.8 24,9 21,7 =
.32 0,60 1,43 2,36 2.32

0.38 0.62 1.5 2.77 2.68 2.67 =~ GaYH #1]

12" dia x 24" long cylindars of
molded fiberglam protected by a
ralnforced acreen,

KAL
1.4 4l 7.6 ATL-162 1B

8.3 &,1 7.3 -

12" diametar x 24" long cylinders
of prossurn molded glaas fibers,

placed 4' on canter. KAL
3.7 5.8 7.1 8.2 8.4 20.0 « 1128-1-71 129

12" dismeter x_ 24" or 36" cylindarn
of pressurs molded glass fibers.
6,0 4.0 8.0 10.0 11.0 1L.5 - or 107

4' x 6' panels of K13 cellulose
material on lightwaight metal lach.
8.4 101 20,0 39,7 4L 4l.6 - cT 127
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Vicracouatic Dlocke

vicracouatic Blocks

Eckoustic
Punctional Panala

Toctum Sound Blocks

Toctum Sound Blocks

Azcustubus

functional
Sbund absorbatrs

Drum Round
Abporbera

K~13 Panel Systems

6,16

7,16

1,15
17

1?

12,15

13,15

14,18

15
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FOOTNOTES FOR TABLE 19
UNIT ABSORBERS

Inorganic, incombustible scund abaorbing unita. rmgarnture ranga te 100°F, ., Reletive humidiey
ronge to 100 percent, Rasistant cc all common chemlcals except HF and atrong alkalis.

" Marhanical fnatener on adhesive mounting.

Same aa Footnota 1 except mounted in 16" on centar rectangles,

géme an Footnote 1 oxcept mounted in 24" on centar patches.

Samo as Footnote 1 oxcept mounted fn 32" on cotiter patehes.

Unit aound shaorbors. Laminar compesite of porforated vicrtex vinyl wall covering, Class B
flame apread. Normal fnterior temporature and humidity ranges. Avallable in many patterns
and colors. Excellent resistanco to stain,

fome as Footnote 5

pt 50 p E coverage.

Same as Footnote 5 except 70 porcent cavarage.

All flat exposad surfaces are covered with ungnrfnu:ud taxtured vinyl, Enda covered with FYC
chantal finlak, Two hocks oo uppor edgo for hanging. Noncombuatible, temperature rangs to 200°F.
Relativa hamidity range to 100 percent.

Samo as Footnote B excapt coversd with perforated vinyl.

Temparatyra tanga to 150°F. Relative humidity rangs to 95 percent. NAC basad on surface area
of 16 ft* per panal.

fancls filled with Owene=Corning type 701 induatrial insulation wrapped in 1 mil plaastie.

Temperatura rmu to 350°F, Relative humidity to 100 percent, Flame spread; 20, GCood reststance
to putroleun atkalis.

All exposed surfaces protacted by & white fiber mesh. Units are molsture repelling, duatproof,
and incombustible.

M1 exposed surfaces are protectad with rainforcing mesh.
Tast procedura conforms to ASTH CAR3-66.

M specification Ha. 11 =~ Acouatical absorbere aa publidhed by the Acouatlcal & Insulating
Materiales Assoclation, Feb. 1972.

AIMA Procodure, wounting spaces 24" on center, Temporature range: 150°F, Flame spread: 20,
Rosiatant to chemicals,

Uso in normal room temporature and humidity.
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TABLE 20
WALL TREATMENTS AND FACINGS

Facings Lu the form of panels, boards, ctz,, which can be mounted on
the walls to increase the sound absorption and thus improve the acoustic
characteristice of the room are listed. The facinga are made from a varie-
ty of materials and are avallable in various pleasing colors and surface
textures. Figure 20Ashows one such product with deceorative facing backed
by sound absorptive sheet and fibers. The facings can be mounted on a wall
in a varlety of ways. Figure 20B shows two simple mounting techniques.

The table is subdivided into filve parts representing five different thick-
nesa reglons, This has been done hecause low frequency absorption 1s
dependent upon the thickness of the absorbing material, and allows a com-
parative assessment of cne material's potential for absorption relative to
other materials, with the same general characteristiecs,

20A Wall treatments - 1 inch to 1=1/2 inches thick
20B Wall treatments - 2 inches to 2-1/2 inches thick
20C Wall treatments -~ 3 inches to 3=3/4 inches thick
20D Wall treatments = 4 inches to 4-1/2 inches thick
20E  Wall treatments = 5 inches to 7 Inches thick

The companies (by numbers shown in Seection II) with products listed in
Table 20 are: 6, 10, 57, 59, 73, 82, 104, 105, 106, 111, 116, 128, 129,

132, 147, 151, 172, 178, 181,

CAUTION

1. ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3
AND ILLUSTRATED IR FIGURE I~11,
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DECORATIVE PERFORATED
VINYL. FACING

TYPES OF
SOUND ABSORFTION MOUNTINGS

sy hﬁlm:{ RN i
S, 3

A

RT3 R
=

o
DEsoR

5 T,
‘;'?‘-h b

15

e

ek

GLASS FIBER

RIGID BOARD

Facing: The
the

Backing: The
not

Core: The

MATERIAL MOUNTED  MATERIAL APPLIED

oN 1"x3"12"0.C DIRECTLY TO

WwooD STRIPPING CONCRETE SURFACE
Figure 204 Vinyl Faced, Sound Figure 20B Typical Mounting
-Absorbent Wall Covering of Sound Absorbent Materials

GLOSSARY
outside surface of the specimen, In general the side facing
sound source

other sutside surface of the specimen. In general the side
facing the sound source

region between the facing ard the backing

Lath: Thin lightweight structurs used as groundwork for plastering,
mounting tiles, ete. It may be In a form of gypsum board, per-
forated metal wire eloth, thin wood strips, ete,
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TABLE 204

WALL TREATHENTS AND FACINGS (1 INGHE TO. 1-1/2 INGH THICKMESS)

Absarption Cosfficienta

L]

o W

3 5% a2 ox a & 4 &

g 3'5 [Ty Wy o -] 2 2 2 nenatey Fuut=

¥ RS E - & & = 3 S 1b/fe3 Lab, Ca. Product note
Painted finish., Wood fibera
und fnorganic binders cove, ecty

2 1 .40 .08 .14 .27 .57 .59 .63 -  GaW 128  IA€hrlor Panals 2
Perfarated ving_l wall facing,
rigid glans fiber core CKAL

2 1-1/8 ,80 .27 72 .87 .82 Th 70 B.AS 711-48 116 Vicracoustic type A 6,17
Painted Finish, Wood fibera
and iporganic binders core. Tectum

4 1 A0 07 .12 24 <4k .70 .56 - G&H 128 Incerior Pancla 2
Hotal tath facing Faced rigld sound

4 1 55 24 A0 57 .69 J0 2 - L] centrol boarda
Parforgted metal facing Faced tigid sound

4 1 .65 27 A5 .68 a7 T6 0,71 3 - [ conttol boarda
Perforaced matal fncing Facad rigld sound

4 T .70 W3 40 .76 W91 77 .73 4 - 6 control hoards
Mineral Elber board RAL

4 1 .78 11 .30 .72 97 97 1.0 4 A72-106 57 Hr=board #4 5,17
Matal lath facing Faced rigid sound

4 1 W75 .33 A5 Bl .88 T8 4 - & control bosard
Mineral €lber baard AL

& 1 .75 .10 49 73 97 .97 1,00 6 A71-11¢ 57 MY =~ board #6 5,17
Mineral fibor board AAL

] | A1 24 .7 97 98 .98 8 A7T2~114 57 MT = board #8 5,17
Mineral fiber board RAL

4 1 75 12 I L Th .98 49 1,00 10 A72-118 57 MT = hoard 10 5,17
Matal lath facing Faced rigld sound

4 1 .80 W35 51 .89 »93 87 - - [ control boards
Perferated vinyl wall
faclng, rigid glass

- fiber core . CKAL

4 1=-178 .80 24 .39 ,9 85 79 75 BAS 711=29 116 Vicracoustic type A 6,17
Painted £inigh, Wood Elbers
Inorganic binders core Taceum

] 1 .80 .18 81 .96 .90 gL .9 - c&H 128 Intericr Pansls 2
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WALL TREATMENTS AND FACTNGS (1 INCH TO 1-1/2 INCH THICKNESS) (Concl}

TABLE 204
@ Absorption Coeffictents
¥ a7 -
g Es 2 & L = f &
3 & & o = =3 ] I3 S Density Foat-
i B2 E = ~ A & a g /teS’ Lab.  cas Praduct neta
Porforated vinyl wall facing,
rigid glasa flbor cora oRAL
8 1-1/8 .80 k] W .90 .83 W73 WJ2 HL45 7L1-49 116 Vicracoustic typa A 6,17
Wood without mineral wool . Panacoust Acoustical
- 1 - .08 « 16 s .59 .71 A7 - KAL 129 Pancls 1,17
Wood wich mineral weol Panacaust Acodrtical
- 13 - 20 .38 1 2 6 T4 13 - KAL 129 Panals .
1" ghermal insulating
wool enly 3.4,
- 1 65 +11 .31 .10 .80 86 .85 - cT 132 QIWT 17
1" 703 fiberglas core alone 3.4,
- 1 .70 .06 .20 +65 90 .95 .98 3 cr 132 ocwT 17
1" nubby deslgn, glass
clath byard faclng
- 1 75 .04 21 .73 .99 A% ,90 - [ 22 S I 4 OcWT a,t7
Glage cloch facing Rigld sound central
- 1 .80 .17 a7 .84 .9 W75 .51 - - 6 boards
With rigid board backing,
fabric glasa faclng Foced rigid sound
- 1 90 +15 .91 .86 .93 29 .50 . - & contyrol boards
1" 703 wich 1/8" pegboard
Facing
« 1l=1/4 .58 .09 «35 .99 -1 24,10 - [+14 12 ocwr 3,17
1" 703 with L/4" pegboard
facing
= l-1f4 .60 JO8 A2 .99 W78 G4 12 - cr 13z OCWT 3,17
1" ehermal fnsulacing weal
1/4" pagboard facing
- 1«1/4 .60 .08 Al .99 82 W26 +32 - T 132 acwWT i,17
Seracen protocted facing RAL 5i-lock nolse
- 1-3/8 .80 .11 .23 .86 99 97 .67 1,79 A72-217 105 contrel panels
[.l-Zrll i\ﬁng?:lcnl Ltner
wit exterior
Perforaced metal facing RAL pandls (Type L2l
« l=lf2 .90 .38 B8 1,15 97 I 51 - A71-152 106 Accusti-wall) 7.7
1" unpainced linear design,
glasg eloth board factng
- - .65 .03 17 .63 87 « 96 .96 - cT 132 OCWT 3,17
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TABLE 208  WALL TREATMENTS AND FACINGS (2 INCH TO 2-1/2 INCH THICKNESS)
- Absorption Coefficienta
L )
L H
g 23 ! L] L = 3 &
- w o a8 B Demate Foug=
g ez B o a §. § 8 S 'lb/fed Lab.  Co. Product Hooe
/21 gluua flber facing
with 2" of rigid fibarglaa
core OCRL
2 2-1/8 .85 87 98 92 W76 71 .78 8.45 35261-2 116 Viecacountic Type & &
Perforated masonite facing Faced rigld sound
2 2-1/2 .90 W43 B8 .99 92 .81 .81 4 - 6 control boards 10
Metal lath facing Faced tizld sound
4 2 75 L] 13 - W91 W16 2 - & cantrol boarda
FPorforated metal facing Facad rizgld sound
4 4 .80 b 61 .96 .93 .77 .86 2 - 6 control boards
Mineral fiber board RAL
2 W85 .28 .58 .88 1,01 1.00 1.00 4 AT2-107 57 MT - board #4 5,17
Mineral fiber hoard RAL
2 85 27 .60 .88 1.01 1.02 1.0l B A72=116 57 MT « board #8 5,17
Hineral fiber heard RAL
2 A5 .29 .58 58 1,01 1,01 1,00 [] A72-111 57 MT = board #6 5,17
Hecal lath. facing
Faced rigld d
4 2 84 .68 .99 99 B8 - 4 - 6 control boards
Motal lath facing
Faced rigid d
4 2 90 55 .79 .8 e L9l 6 - § control boards
Muslin factng X
aced id d
2 50 .62 .85 .9 95 86 . - 6 tontvol Bosrac ™
Minaral €iber board RAL
2 .80 3t .61 .90 1,02 1,03 1.04 10 A72-19% 57 NI - Bosrd §l0 3
1{3" glaas fiher facing with
2% rigid fiberglas core e
4 2-1/B 85 AT .95 .89 .77 I5 0 74 8.45 3526l=2 116 Vlieracoustlc Type A &
4' x 8' leng laminated wood
fiber boord with one par=
foratod face KAL
4 2-llh .65 IS-T RN |- B S R} 89 L84 = 1306-~1=72 129 HMC Laminated Panel
" Aabostos paper facing Faced rigid sound
4 2=l/2 .85 W4T B4 L9999 W76 .59 2 - & centrol boarde



TABLE 208  WALL TREATMENTS AND FACINGS (2 INCH TO 2-1/2 INCH THICKNESS)(Contd}

S

Absorption Cosfficioncs

L L]
! 3%
§8 & 2 ¢ ¥ T 1
: - 3] W = -} Densit -
: 3 £ E 84 A A L :% g fp/ed’ Lab.  Co. Product nosg
1
i 1" air space cora with 1"
£ utipainted linear glass
E board facing
H - 2 .75 04 +26 78 .99 .99 98 - cT 132 OCWT 3,17
f Perforaced scesl facing,
N solid stoel backing,
2 mineral wool core Modular Nolse
- 2 Bh .26 .63 .67 97 88 75 hd - 82  Control Panols
Parforated metal EMLHE'
t cold rolled steal backing
! with vibro-davper; core of
l‘ glusa or mineral wool with
g bratded mak. Standard
| - 2 .88 .29 .60 95 99 .87 .80 - - 11 Holsoguacd Panels
1" unpainted 703 with 1ltnear
design, glass cloth board
. facing
- 2 .90 +18 7L .99 99 .99 .99 - cr 132 ocwr 2,17
S : 2" Thermal ineulating wool only,
- 2 »80 .25 &b .99 97 .08 92 - cT 132 OCHT 3,8,17
1 1" gharmal inaulacing wool with ,
t 1" linear design, glass cloth
b poard facing
i - 2 .90 .23 .2 99 ,9% .99 .9% - €T 132 OCWr 3,17
u
{j Galvanized ateel facing, gal-
: venlzed ateol with 11 parcent
3( perforation backing inaulating KAL
i ¥ material core, 1180-1 Semeo Equipment 9,17
. B 1 - 2 .90 A0 L7500 9% 97 99 W96 - 71R 151 Housing Panal
?:;
) 2" 713 Fibargluy only
- 2 95 18 76 .99 99 .99 .99 - cT 132 oM 3
4
s L } 2" 703 with perfora-
: : ted matal facing
- 2 95 .18 .73 .99 99 .97 .93 - cT 132 ODMT A

1" 703 wich 1" nubby do-
aign, glasm cloch board

o

- 2 95,25 76,99 99 99 .97 - cT 132 OCWT )
) 2" Thetmal inaulating
. wool only
- 2 W95 .25 g5 .99 99 99 +99 - cT 132 OMMT 3
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WALL TREATMENTS AND FAGINGS (2 INCH TO 2-1/2 INCH THICKKESS)(Conel)

TABLE 208
. Absorption Coafficlents

.sm s‘; + N ] N

g £ g og g 222

Y @ o - 28 2 2 Butigi oy Foot=

2 EE B o Y a 2 g 2 1b/fed b, Co, Product nota
1" Thermal inaulacing
wood with 1" pubby design,
gloss cloch board

- 2 .95 26 W75 99 .99 .99 .99 - cT 132 ocwr 3
2" thermal inaulating weol
with 1/4" pegboard facing

- 2-1/4 ,70 +26 .89 99 .58 26 .17 - cTr 132 oWt 3,17
2" 701 with 1/4" pegboard
facing

- 2-1/4 .15 .26 97 .99 66 .34 L4 - cr 132 OCWT 3,17
Fiberglas 703

- 2«1/ .85 ,30 B9 LG54 .92 92 98 - cr 132 ocwr 17,18
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Thickness
{inches)

Mounting

TABLE 20C

SR

Avsorpeion Confflclenca

125 Hz

g o0a 4 4 &

L

Donai -
ij1c5_Lub, o,

WALL TAEATMENTS AND FACINGS (3 INCI TO 3-3/4 INCH THICKNESS)

Product

A S ity w13 % et e o e

PR

BT Ay meE e e aara

.90

95

95

.95

W95

95

.85

.85

«93

.95

.95

Perforated metal
facing

J8 .99 B4 A6 80

Hinsval fiber board
85 1,03 1,04 1,02 98

Berforaved matal
facing

g1 99 99 91,82

Mineral fiber board
45 1.93  1.06 1,03 1.00

Mineral £iber hoard
46 1,04 1.05 1,06 1.04

Mlnoral fiber board

.81 1.05 1,05 1,05 1,05

2" air space care with 1"
unpainted linear d“!i“'
glass cloth board facing

40,94 99 91 9%

Perforated metal
faring

[ +95 .90 79 .80

Parforated ateel facing,
solid shoet backing,
mineral wool core

97 97 .93 91 .78

3 Thermal insulating
wool only

99 .99 +99 9% .99

an Thu)‘-‘mal intulating wonl
with 1" unpainted linear
glasn cloch board

199 +99 99 .99 .99

2" 703 with 1" nubby deaign,
gloan cloth board

99 .99 99 .92 .97

29 Thermal insulating
wool with 1" nubby design,
glass cloth bosrd

98 99 [3:F I

185

RAL
& A72-108 57

RAL
5 A72-112 57

RAL
8 ATZ-11% 37

RAL
100 A72-120 37

- cT 132
2 - 3
- - 82
- - 132

ocwT

Faced rigid sound
control facing

MT = board ¢4

Faced rigid sound
control board

MT = board $#6

MT = hoard #8

MT = Board 410

oCkT

Faced tigid acund
control boards

Modular nolse
sontrol panels

OOWT




WALL TREATMENTS AND FACINGS (3 INCH TO 1-3/4 INCH THLCKHESS) (Concl)

TABLE 20C
Absorption Coefficlienta
=A

ki3 s 4 2z % 3 3

g g'ﬁ o w a : P a 2wl ht Foat-

g IE-'?- E ~ H 2 = § § 1b/fc3  Lak,  Co.  producc note
Fiberglns core only

- 3 93 5] .99 .99 .99 99,99 - cT 132 OCWT =~ 3" 703 3,17
2" 703 with 1" unpatinted
linear deaign, glass cloth
board .

- 3,95 .59 .99 .99 .99 99,99 - cT 132 OCWT 3,17
3" Thermal insulating wanl
with 1/4" peghoard ,

- 3-1/4 .70 ) 299,97 .51 32 L6 - CT 132 OCWT 4,17
3" 703 with 174" peghoard

w 31/4 75 49 .99 9% .69 37 .18 - cT 132 ocwWr 1,17
Paper faced acoustic in-
aufutiun fiborglas

- 3-1/2 .80 +J8 96,99 68 47,35 - cr 132 OCWT 17,18
Fiberglas acoustic insula=-

) tion

- 3-1/2 .95 4 .40 99 97 97 9 - cT 132 OCWT 17,18
3-1/2" fiberglan backing

- 3-1/2 .95 V67 .99 .99 199 .99 .98 - cr 132 ocwr 17
3-1/2" gn ar faced fiber-
glaa , 1L/4" pegbaard

= 3«3/4 .60 50 99,70 W41 A8 ,27 - cT 132 ocwT 17,18
Fibarglas acoustic In-
sulnt?nn and 1/4" pegboard

= 3-3/4 .70 45 89 .87 W41 s - cT 132 oW 17,18
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TABLE 200  WALL THEATMENTS AND FACINGS (4 TNCH TO 4-1/2 INCH THICKNESS)

Absorption Coefficlents

g iz BT
g 4 o2 g £02 2
- 5 wy o 53 8 Denste Foot -

2 ﬁé = 3 t § 5] & § 1bffl:3y Lab.,  Ca, Preduct n:gu
Minaral fiber board RAL

4 4 V95 A1 1,20 1,17 1l.06 L,03 .98 4 AT2=109 57 MT = board #4 5,17
Mineral fiber board RAL

4 4 +95 63 1,10 1,17 1.06 1,04 .99 & A72-113 37 MT « haard #& 5,17
Mineral flber beard RAL .

4 4 .95 65 1.11 :,t8 1,07 1,05 1.06 8 AT2-117 57 M7 - board 28 5.17
Mineral f£lber board

4 4 95 66 1,12 1,18 1.0 .06 L.06 10 RAL 57 MT = beard #10 5,17
Povforated motal facing, '
Solld metal backing. :
Sound deadsning material
core, RAL Matal gound

4 4 +95 76 .99 .99 .99 90 LBA - AbZ=242 [ control panals 13,19
parforated metal facing.
Solid matal backing.
Sound deadening material
eore, RAL Metal

4 4 V95 8 .92 .99 .99 90 .80 - ABZn 242 ] Acoustic Panels 13
Faclng: perforated shest
Backing: sheat pecal AL
Core: mineral wool 11B4=1=~ Sona-guard panole

4 4 95 87 H97 0 .98 96 W96 .99 S5.55+ 71 181 on concrate 17,20
3" Alrapace cora = 1"
unpainted linear design,
glazs cloth board

- 4 .85 .19 53 .99 .99 92 .99 - cT 132 OCWT 3,17
Polyurethane cara . :

- 4 95 6 85 1.0 .97 94 JBY 2-172 CT 10 Acousta Panels 20
Soug face damped for
low frequency atrenuation QAL Panel System

- 4 W93 A1 1,10 1,12 106 LS .93 - 694=10 39 ¢ypa HD or D 12,17
4" Thermal insulacing woel
only

- 4 95 57 99 .99 .99 .99 .99 - cr 132 OCWT 3,k7

Calvanized steel backing,
alvanized ateel with
4% perforation facing
+  inaulation macerial KAL
cora. 1180-2~ Semco Equipment 9,
- 4 93 + 75 93 .99 .98 .99 ,99 4.85% 71k 151 Houaing Panel 17,20

S
Wolght in 1b/fe?
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TABLE 20D

Ahsorption Coofficients

Hounting
Thiclmess
{inches)
125 Hz

NEC

z B

1000

~

o
-
§ g Dunayt
3 1wf:3' Lab,

o,

WALL TREATHMENTS AND FACINGS (4 INGE TO 4-1/2 INCH THICKNESS)(Contd)

Produce ::::;

Facing: 1B ga. matal
Backing; 22 Ta motal
Core: mineral wool

05 1,11 1,07 1.05 .96

Standard panel with one
obsorptive face

1.14 1,16 1.06 1.04 1,13

3" Tharmal insulating wool
1" nuhby design, glase
cloth board

.95 ,99 .99 490 .02

3" 303 ~ 1" unpainced
linear deaign, glams cloch
board

+99 .99 .99 99,97

3" Thermal insulacing wool
unpatnted lincar domign,
glass cloth board

9% .99 .99 99,99

Perforated metal facing, 24 ga
3-3/32" holes with cold rolled
steel sheel vibrodamper facing &
backing: gla®e or mineral woo
with bonded matecial, core,

99 .99 .99 .91 .1

3" 703 = 1" pubby dealgn, glags
cloth beard

99 99 .99 .93 .98

4" 703 Fiberglae
9% .99 .99 .28 .98

Galvanized zeeel backing,
calvanized aceal with

21 pereent perforntion
facing, insutating mace~
rinl care.

1,05 1,11 1.07 L.OF .96

Parforated stecl facing,
aolid ateal backing,
mineral wool care

99,99 +99 9% .83

188

RAL
6%  A72-13

RAL
5,8% A72-33

147

59

132

132

132

1

132

132

az

11,
Acoustical Panel 17,20

Ponal Syscem
eype H or € 17,12

OCHT 3,17
ocHT 3,17

acwr 3,17

Standard
Nolseguard Fanala

oCWT 3,17

oCWT 3,17

RMC Accudtical Panel 17,20

Modular Noismo
Contrel Fangla



TABLE 20D

Thickness

(inches)
KRC

Hounting

Abgorption Coafficients

125 iz

2

!
N

500 Hz
1000 H;
2000

P
2 Denait
=]
w¥

1p/Ecs  Leb,

Ca.

WALL TREATMENTS AND FACINGS (4 INCH TR 4-1/2 INCH THICKNESS) (Concl)

Product

Foot=
notes

- 4 1.10

- 4=1/4 .70

- 4=)fh4 75

- 4=1/4 .95

- 4=1/2 .95

- 4=1/2 ,95

- 4=1/2 .95

- 4m1f2 .95

k]

.89

.70

.80

+64

166

66

67

11

Parforated facing and
backing; fiberglaa inaula-
tlon core

1.0% 1,17 1.08 1.0 .97

Salid metal backing
Parforated motal facing
with 1ippr for insulation
and protection; Structural
channal cora,

1.09 1,1y l.08 1.01 .97

Perforated mteel facing,
sclid steal hnckinﬁ.
acouatic £i11 in the core.

1,20 1,16 1.09 1.01 1,03

4" Thermal insulating wool
with 1/4" pepboard
.99 <34 +58 .37 .19

&Y 703 wich 1/4" peghoard
.99 99 W71 .38 .11

22 ga parforaced ataal (3!32"
diometer holes on 5/32'

teta), Alr apece: 5/8Y,

3" of #4703 fiberplaa, s/g"
g{psgm board glued ro 16 ga
stesl,

.15 1,13 1,02 OB 99

3=1/2" paper facod fiberglass
with 1Y nubby deaign, glass
cloth board facing,

.99 499 .98 .99 W95

3=1/2" paper facsd fibor-
lags wich 1" unpainted
inear dasign, glasa cloth
hoard facipg.

.99 ,99 .96 .99 .99

3-1/2" fiberglasa inaula~
tion with 17 nubhy design,
glasn cloth beard faclng.

.99 .99 .99 99,90

1" unpainted linear dosign,
glass cloth board facing.

299,99 .99 92 .97

180

RAL
- ATl-3

CKAL
5.B9% G61-17

RAL
- AT1-102

172

178

104

122

122

73

132

132

132

132

Uni=houning Panels

HS Unl-housing
Panal

Noaighield Panel

oCWT

ocWT

Sound Wall

ocwT

OCWT

acwT

ocwr

14,
17,20

16,17

15,20
3,17

3,17

17

17,18

17,18

17,18

17,18
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TAILE 20E  WALL THREATHENTS AND FACINGS (5 INCH TO 7 INCI THICKNESS)
" Absorption Coofficlents
L al
U N [ H
§ i ¢ o4 g £ 2 2
“E Q v o =3 2 2 2 Dunsll:gr Foot~-
g2 B o 3 a & e € /et Lsb,  Co.  Product notos
L Tharmal inesulAting weol with
1" unpainted Linear dosign,
glass cloth board
- 5 .95 77 99 .99 .99 .99 .99 - cT 132 DOCWT 3,17
4" Thermal insulating wool with
1" nubby deaign, glasa cloth board
- H .95 ] 99,99 +99 .99 .98 - cT 132 OCWT 3,17
5" Thermal insuloting wael
only
- 5 .95 .83 99,99 .99 .99 .93 " CT 132 OtHT 3,17
4" 703 = 1" unpainted lingar
design, glass cloth baard
- 5 .93 ¥ 99 .99 .99 W99 .99 - cT 132 ocwr 3,17
4" 703 with 1" nubby design
glamn cloth hoard
- 3 +95 .88 99 .99 .99 .99 .96 cT 132 OCWT 3,17
5" 703 Fiberglas
3 95 95 029,99 W99 .99 .99 cT 132 OCWT 3,17
5" Thermal insulating wool with
1/4" plywood facing
- Belf4 70 .18 99 .88 +63 P L T cT 132 oot 3,17
5" 703 with 1/4" peg- .
beard
e  5e1/4 .73 ,98 .99 .99 1 L0 W20 - or 132 OCWT 3,17
5" Afr space care with 1" uppainted
linear design, glaas cloth board
- 6 90 W1 S .99 +98 W94 .97 - [+3 132 QCWT 3,17
6" fibarglass hacking
- [ .95 47 299,99 .99 99 .98 - cr 132 QcWT 17,18
5" Thermal 1mul..utin§ wonl with
1" unpainted linear design,
glasa cleth heard
- ] 95 .87 .99 99 .99 99 99 . cT 132 oot 3,17
5" 703 wich 1" nubby design, .
glaas cleth board
- 6 «95 92 99,09 .99 .99 .9% - cT 132 OLWT 3,17
5" Thermal insulating wool with
1" rubby design, glass cloth board
- 6 W95 92 99,99 .99 99,93 . cr 132 OCWT 3,17
6" Thermal insulating wonl only
- 6 .95 .93 99,99 .89 .99 99 - cr 132 ocwr 217
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Mounting

Thickness

(inches)

KRC

TABLE 20E  WALL TREATMENTS AND FACTHGS (5 INON TO 7 TNCH THICKRESS) (Concl)

Abgorphion Coefficionts

'
=

a
o
N

2000 Hz

3
=

Penslt
§ lblfl:-‘y Lab,

125 He
250 He
1000 Hz

Ca.

Product

Poot-
notan

6=1/4

6-1/4

.95

295

95

70

73

95

W95

W95

V93

V95

6" 703 only
.92 .99 9% +99 .99 299 - cr

5% 703 with 1" unpointed linear
design, glaas cloth hoard

99 99 .99 99 A% .99 - cT

Perforated mecal freing,
Solid metal backing.
Seund deadening material
core,

RAL
.99 .99 .99 .99 .99 .99 . AB2+243

6" Thermal insulating waol
with 1/4" peghoavd

.95 .99 88 64 W36 .17 - cr

&' 703 with 1/4" pegboard
.95 .98 .98 69 .36 .18 - cT

6" 703 with 1" nubby dosign,
glaas cloth board
83 99 .99 .99 .99 .99 * cr

6" 703 with 1" unpainted linear
dapign, glass cloth board

.86 99 99 99 .99 .99 - cr

6'" fiberglass insulacion
with 1" unpainted linear
design, glaas cloth board

B9 89 99 .99 .99 .99 - cr

7" unpainted linaar denign,
gloss cloth beard

.99 99,99 99 9% .99 - cT
a" Thepmal insulating wool

with 1" unpainted linear
design, plass cloth beard

293 .99 99 199 99,99 - cT

&' Thermal inaulacing wool
with 1" nubbydesign, glass
eloth board

V95 99 .99 99 9% 94 - T

19

132

132

132

132

12

132

132

132

132

132

OCWT

OCWT

‘Meul sound
control panela

OCWT

ooWT

ocwT

ocwT

ocwr

3,17

3,17

13,19

3,17

17,18

17,18

2,17

3,17
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2,
3.

4
3.

15,
16,
i,
18,
19.
20,

FOOTHOTES FOR TABLE 204, 108, 20C, 20D, I0E
WALL TREATMENTS AND FACINGS

Temperature vange to 120°F. Normal wood reaistance.
Temperature range to 150°F. Flame spread 20. Poor resfstance to chemicals,

(mond=torning walt treatment: flberglas sound ahsorbent inaulation. Tempursturs net to axcsed 250°F.
Sories 700 core; SlnLn faced, mnd ¢lear or hlack coated Insgulation - 700, 701, 702, flexihle; 703,
semlrigid; 704, 705, :ig[d.

Abmorpeion valuos would be unchanged for open faelng such as wire mesh, matal lach, or light fabrie,

Toemperature range to 1050°F. Flome spread not greater than 25. Typical applicatfons include ducts,
ovens, boilar walle, etc,

Interior yaw, £lame apvosd elass B, Perforated vicraton vinyl wall faeing, vigid gless Elher core,
Uaed for decorative sound absorbent woll panala,

Inland-Ryersan type B wall panel insulacion.

Parforated mocal facing, 24 ga, 3/32" holas, 13 percent opon area,

-40"F to 400°F :nmpur;:turu range, Flama apread - 15,

Faeing ef perforated magonice, 3/16" diameter halos, spacod 1/2" on center.

Temperature range td 600°F. Flame sprand 15 « ULI23,

C geries samo as H series, but has added connection system to be clamped togethur at Jetnts.

Inerc, corvoslon resistant, noncombustible, vermin-proof.

Temporature vange to 350°F, Facings have varying percent of open area.

Temperature range to 450°F,

Flame apresd 10-20.

Testad and cvaluated according co ASTM C423-66.
Not to be used avar 250°F.

Tested and evaluated fccording to ASTM 423-60T.

Astuv ok Indlcates welght in 1bs!£t2.

102
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TABLE 21
CEILINGS

Celling tiles, panels, etc,, and thelr sound absorption coefficients
are listed. Ceilings provide an important sound absorption surface in a
room. & variety of products are avallable for utilizing this celling
gurface to the best advantage. There are sound absorbing tiles or panels
which have good appearance and other important features such as pood light
reflectance, structural integrity, and minimum fire hazard, A tremendous
varlety of products are avallable to fulfill these functions and thereforn
the table ig subdivided into 10 parts:

21A Textured, finely perforated or smooth mineral fiber tiles

21B  Perforated mineral fiber tiles

21C¢ Fiassured mineral fiber tiles

210 Cellulose fiber lay~in panels

21E Mineral fiber lay-in panels

21F Perforated metal panels with mineral fiber pads

216 Perforated asbestos cement board panels with mineral filber pads
21H Ceiling systems

211  Special acoustical panels and units

213 Ceiling boards

The content of each subdivision is self-explanatory. The celling components
are available inthe forms of tiles, panels, boards, perforated metal lay-in
panels, fiber pads, ete,, and the complete celling aystems are alsc avail-
able, Figure 21 shows four commonly used ceiling tile patterns using holes
or fissures to increase sound absorption. The companies (by numbers shown
in Section II) with products listed in Table 21 are: 15, 29, 33, 100, 109,

128, 132, l46.

CAUTION

1, ABSORPTION COEFFICIENTS MAY EXCEED 1.0, FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE 'MOUNTING" COLUMN REFER TO
THE ATMA STANDARD MOUNTINGS DESCRIBED LN SECTION I-3.1.3
AND TLLUSTRATED IN FIGURE I-1l.

b§:x]




Facing:
Backing:

Core:

The
the

The
not

The

'
[ .

RANDOM FISSURED

Figure 21 Ceiling Tile Facing Patterns
for Increased Sound Absorbence

GLOSSARY

ocutside surface of the specimen. In general the side facing
gound source

other outside surface of the specimen., In general the side
facing the sound source ’

reglon between the facing and the backing

184



TADIE 214
(Textured, finely perforated or smooth minsral fiber eila)}

Abporption Coefficients

CEILINGS

=
d 8% 5 m o
T g2 2oz g 202 4
8 28 o n g =2 8 8 8 RensLty Foot~
2 EZ B o H A ] H 3 yh/pcd Lab.  Co, Product note
Availabla size 12" x 12"
Falted mineral fiber cora
7  5/8 .55 +32 P [ N 11 .80 B2 Wl - RAL 109  Tanutone Concord
Froacor pattern facin&.
Availgble aiza 12' x 12"
7 5/8 .55 +56 60 .52 W57 W47 a2 - RAL 132  Acoustical Tile 1,22
Availeble slzeg 24" x 24",
26" x 36", 246"k 36"
7 5/8 .60 27 .29 .70 B2 .67 A5 - RAL 109  Spintone Concard
Texturad facing.
Ayoilsbla size 12" x 12"
7 5/8 .70 ' 79 .66 .64 80 .71 S8 - RAL 132  Acousticel Tile 1,27
Frascor facing.
Available aipe 12" x 12",
12" x 24", 24" » 24"
7 afe .65 58 .65 .59 &8 61 Sk - RAL 132  Acoustical Tila 1,27
Texturod film faced,
Available siras 02" x 12",
12" x 2!’"
7034 15 93 5 S ) B0 700 51 - - 132  Acountical Tila 2,27

185



ar

Motmting

Thickness
(inctes)

NRC

TABLE 21B  CEILING!
(Perforated mineral fibe

Abacrption Coeffictents

125 He

R
g

00 iz

250 Hz
2000
4000 Hx

[

Density
1b/£e?

]
r tile)

Lak,

Ca,

Product

Fooe~
nota

5/8

5/

5/8

5/8

5/8

5/8

5/8

5/8

5/8

.65

+70

70

.55

+60

60

260

65

- 63

65

»70

70

09

18

.31

.69

W22

.21

W36

+26

b2

52

+28

Avallable size 12" x 12"
Falted minarel fiber core

23 68 .71 .BO .18

Available size 12" x 12"
Felted mineral fiber core

24 18 76 .57

Available siza 12" x 12"
Falted mineral fiber cora

28 68,95 LB 11

Available in various
sizes gnd edge patterns

.33 58 .15 .62 w7

£ Yurfurn:ad facing,
Avollable size 12 x 129,
Pthar atzes avallable
with 3/4" thickneoss

5% B2 66 54 .3z

Avallable in various
sitea and edgo patterns

P 4 .51 .81 .77 55

Parforated metal faco
oyar minaral fiker kile
wize 28" x 28"

.32 ST W5 TR 3

Avallabla in various
sizes and edge patterns

«39 .51 .83 .71 54

Paerforated motal face

on mineral fiber tile

30" x 30"

237 .58 ,BL .78 165

Tenutena Firedike Tile,
plarced pattern 24" x 24"

+38 51 .83 78 B2

Availabla siza 12" x 12
Falted minaral fiber core

W43 66 95,82 T4

Tanutone Firedike Tils =
uniform drilled, 24" x 24",
felted mineral fibar cote

+36 54,92 98 9

196

RAL

RAL

RAL

RAL

RAL
AT0=-80

RAL

RAL
AM0=B84

RAL

109

109

109

109

132

109

5

109

33

109

109

109

Tenutona
(random drilled)

Tenutcna
Tenutone

Acouati-Ciad
Tila (Firedika)

Acouatical Tile

Acounti-clad Tile
diagonal porforated
Lay=in
Don Acoustic
Acounti=-clad

“l

5 'tile"

Lay-in
Donn Acoustic

Tenutone
Firedike Tile
Tenutatie

Tenutone Firodike

2,3

2,5

1,27

2,5

2,5

2




TABLE 21B

CEILINGS (Concl)

(Perforated miperal fiber tile)

Abhmorption Coefficients

» fo
L} N N
g gk N -
B 48 o in o & 2 2 g Denait Foot-
# B2 E b o 2 e a S Lb/ft” Lab.  Co, Product note
Available size 12V x 12"
Felted mineral filber core
7 5f8 .15 LA 50 .65 ,90 .92 67 - RAL 109  Tenutone 2.4
Avallahle size 12" x 12%
Fuleod mineral fibor core
7 s/e .15 58 .50 .67 .92 .01 T8 - RAL 109  Tenuteno 2,7
Random nrfarntud Encinﬁ
Avauabi.n sire 1
x 12" and 12" &%
lizan avallable I-'ll:h 374"
chicknesa. Acoustical Tile -
T Os/8 .80 76 1 B TR VR BN - - 132 rondom perforated 1,27
Avatlable in vurlous
sizea and edge paccerns Acousti-Clad
T e .50 A2 .38 45 a6 LGB .52 - RAL 109 P 'Tila" 2,5

w7




TABLE 21C
(Flagurad mineral fthear tila)

Abaorpticn Coefficlents

CEILINGS

-]
¥ oaw
ﬁ B [ £ a 1] £ ; 5’:‘
B 8% ., & & = =2 =8 gpensity Foat
£ g2 2 § B B 3 & gy pd b o Product  note
Falted minaral fiber cora.
oi\if'iluhin aﬁzzun 12" x 12",
L]
1 a/4 .65 .05 17 166 .99 195 51 - 109  Tompertona 360 2
Faltad mineral Eibaer core.
Nondirectional randem
:!.ggdjﬁﬂaurau nize 23 1/4"
7 5/8 .60 27 +30 34 T4 .79 a1 - RAL 109 Quadeetta 2
Felred minacal fiber cora,
Aunllahle slgas 24" x '
z“ll Jﬁl 24" ® [‘B" 24"
7 5/8 .60 .30 .27 .67 .82 .73 .83 - RAL 109  spintone DCF 2,8
] n
Available size 12" x 12 Temportone 360 =
?7 5/8 .65 40,38 56 .81 .BE .92 - RAL 109  Flrodike Tile 2
Falted minerval fibopr core,
Availabla nir.as 24" x 24,
Mgu"" 36", 2" x :.a" 24"
x
Spinteng acandard
7 s5/8 65 .29 »29 49 81 i x) - RAL 109 fgu:ured
Felted minersl ftbnr cnre.
Avallahle sizes 24" x '
2#2 x 36", 24" x 48", brd
7 S5/8 65 26 +33 +57 .83 84 79 - RAL 109  Spinrone 50 2,9
Falted mireral fiber curu.
Available eizes 24" x 8
.l'go 6"' 2!" x ‘r'all 24"
x
7 8/8 .65 27 .28 65 .83 77 B85 - RAL 109  Spintene 720 2,10
Available sixa 12% x 12%,
Falted oinaeal fibar core E;L‘ff":gn?ﬁ;;unn_
7 5/8 65 .32 435 1) .83 .85 83 - RAL 102 a)l fissurss 2
Fissured facing.
Available aize 12" x 127
7 5/ 80 71 .87 6t .85 82 -1 I - 132 Acoustical Tile 1,27
Available aieo 12" x 12",
TFine fissured core of
mineral flbars blended with
cemantitiocus bindars
b VLY | B k| 4l 45 .59 59 8l - - 126 Teravacoustic C Tiles 1,11

168
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TABLE 2IC CEILINGS (Contd)
(Fisaured mineral fiber tile)

Absorption Coeffieicnta

L]
‘: ey N N Y]
I og2 & % p 22 X
5 -G o n o 2 2 § §Dana1: Foot-
Ao & = Y ] a g 2 /et LAk, Co. Produce nota
Available siza 12" x 12" Fire Shield
7 34 65 36 5 R I3 & .88~ - 128  Travacoustic C Tiles 1,11
Available siza 12" x 12"
Cors of minaral £ibors
blended with cemantitfcus
bindars - tourse flasured
tile Travacoustic & Tilas
7 3/4 .65 4l 50 52 69 .85 94 - RAL 128 (cumulus pattern) 1,11
Fragcor atyla facin
:\vnllablnwn 12" x E2"
121 % 24%, 24" x zt."
alael.
7 3/4 .65 B8 165 W59 .68 L6! L2 - . 132 Acouatical Tile 1,27
Avatlable aize 12" x 12",
Falted mineral fbar core ':ma ?‘jﬂ:c‘g‘fzﬂ;l
7 3/4 .65 a2 .39 ) T4 .78 .91 - RAL 109 coptrolled flgsuras 1
Avoilable size 12" x 12",
Falved minoral Eiber core
? 346 65 W2 42 W20 .91 86 97 - RAL 109  Tempertone 360 1,12
Faltad mineral fibar coyas,
MoekTanTo"size 127% 200 Igecouacie Tredtie
T 34 W65 4k b 56,78 89 .85 - RAL 109 fisgured
Falted mineval fibar cors.
Nendirecticnal . random
aizad pa::nm -' ﬂiza
23-3 /4" x 23-3
7 34 .65 22 W33 .59 -77 81 00 = RAL 109  quadrette
Availzblo sizs 12" x 12" Travecoustic C Tilea
T o3/ 70 44 W61 .65 83,88 91 - G&H 128  fissurad ATN pattern 11,17
Mineral fibera blendad
with & ceménticious
_ binder Travacoustic € Tilas 1,11,
7 a4 .70 <43 .39 .61 .88 .89 W96 - G&H 128 cumulus - ATN "
Fissurod acoustic tilas Travacoustic € ¥ilag 1,11
7 34 .70 .50 .54 58 77 .89 .88 -  G&H 128 fissured pattern b I
Falted mineral flpnr
acouatic cites 12"
65 12" uniformly dia orsed
to nondirectional flasures
1 3/6 75 W40 A2 7h B3 B2 .96 - - 109 Tamportene 720 2}

g

169



TABLE 21C¢ CEILINGS (Comcl)
(Figsured wineral fiber tile)

Absorpticn Confficients

4

(=]
al
o~

N

(inches)

Mounting
Thickness

E
Sbenaity Foot»
32 1njeed  babs Ca. Produet note

125 Hz
500 Hz
1000 He
2000 H.

KRC

Felted mineral fibey
acoustic ciles 12" x
0 24'" [1saured extra
.7 rough

E
7 A4 .gﬂ 55 128 37 .81 .98

Parmacoustic 2,13,
95 - - 109 extra rough 24

70 Caat minoral fibarg 12"
ta x 24" atundard figaured Parmacoustle - 213
3/4 .80 .53 .82 .60 .83 95 .98 - - 109 acondard fissured 34

: Fissurad facini. Avail-
; shla in aizes 2" x 12"
: and 12" x 24",

1 3/4 .88 66 .88 70 .90 B 64 - - 192  Acoustical Tile 1,27

200
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TARLE 21D  CEILINGS
(Celluloga Fiber lay-in panels}

Absorption Coefficilenta

§ iz .
a a
- 0 n =] Ponaicy Poot=
g ﬂg g ] N § § g § 1hyppd  LAPe Co. Product noge
Texturad panels with wood
fibers gnd inorganic
bindars 1,11,

7 1 .40 37 4l e W37 4B 67 - GiH 128

Textured pamals with wond
fibars and inorgonic
binders

7 1-1/2 .45 40 41 ¥i:] L5 66 6 - GaH 128

Textured panals with wod
fibors and inorganic
bindars

7T 2 .50 W43 1) P 33 .J0 g1 - G&H 128

Tactum Cefling Panela i}

1,11,
Tactum Geiling Panels 1

L1
Toctun Celling Papols l}




TABLE 21E CETLINGS
(Minecal fiker lay~in panela)

Absorption Coefficients

g ic »
Fl H N N g
‘é ﬂ:g 23 : : : é ;‘ gbnnsic Foat
oat=
f EE E a Y A g & g 1b/ft§ Lab. Co. Product noge
Unpainted Linear pattarn
glans cloth faced boaxd Fiberglan Acoustical
2 1 .80 «13 .87 +B5 99 99 W97 - - 132 Geiling Board 2
Linear pattern glass
cloth faced Piberglas Acoustical
4 1 .70 07 W24 +6E 95 99 95 - - 132 Coiling Board 27
Nubby pattern glema
eloth faced Fiberglas Accuscical
4 1 70 +06 25 .68 97 9% 92 - - 132 Ceiling Board 27
tUnpainted Linesr patrern
glass cloch facad Fibarglas Accustical
4 1 70 .08 W24 68 91 96 94 - - 132 Coiling Board 27
Taxturod Pal:tnrnlglau
clath faced panala Fiberglas Acouatical
& 1 75 «10 27 W75 599 .99 [ L - 132 Ceiling Board 27
0,024" aluminum, white
atucco embogged, laid
an }‘Lbar;lns nada
50" x 12 Alpro Noise
5 1=1/2 90 .27 .69 97 .93 W92 .93 - " 15 Coptrol Fanels
2! x 2' lay-in panels
or pinels 0f varyin Alpro Celling
4 1=1/2 .90 ud‘én. and 1engc§a 8 - RAL 15 and Wall Pamoln 14,15
Comprespod glans fibord,
51:11:! 24" .g oot e
485, or 48" X 45%,
Availabla with Vault,
R Seulpturad Fibsrglas
th Caffar, or Flat facings Ao tiahall (th)
t L/ .60 33 +53 145 +53 62 b9 - - 109 Penela
Compraaaed gluu £ibera,
Sima 24" x 247, Availsble
40 with Revenl Edge or Flat
to pateeen facing Sculptursd Fibarglas
7 1/8 .80 .66 B4 +65 76 79 70 - - 109 FProfile Panals 24
Mineral fiber lay-in
:h5 anal, smooth surfoca
£0 " v ® Particle-Gard
7 5/8 .58 18 +33 62 60 .40 26 - - 109 LPC Firedike 2,24
Hineral fiber lay-in
panal, emooth surface Poreiela-Gard
7 5/B &S 18 .32 .62 60 b $26 = - 109 LG Firadike

202




Thickness
{inches)

Mouncing

TABLE 21E  CEILINGS (Contd)
(Minepal fiber lay~in panels)

Abporprics Coefficlonts

H ]
m =

1] I
= ]

N
= =
n o
o~ Wl
- ~ §

1000 Ez

2 £ Denstt
=1
™~

§ laecd Lan.

KRG

Ca.

Praduct

Foot=
nate

7 5/8

7 if8

P

Minaral fiber lay-in
panels, texturad micra-
parf pattern

S0 30 .36 W53 W66 L5238 . call

Minoral fibher lay-in
panols, textured micro-
parf pottorn, flire=
ghiaeld

36 .59 56 45 A7 - &l

Mineral fiber Lay-in
ponels, ventilating,
neadle parf pattarn,
Fireshield

55,40 16 «3% W72 255 gl - [« 21]

Minaral fibar lay-in
ponals, ventilating,
noadla perf pattamn

55 .50 40 160 2 4 «55

Minaral fiber lay-in
penela, textured micro-
parf, MR Firashield

L] 2B 32 <61 W75 .52 39 - G&H

Minaral fibep lay-in
panals, flasured
patetern

60,29 W32 .59 .76 W73 J0 - Galt

Minaral fiber lay-in
panolns, ventilating,
figsuraed pattern

.60 .54 42 60 19 69

Minsral f£ibar lay-in
panals, ventilating,
fiasured pattorn

.60 39 vl 39 a7 163 A9 - G&H

Mirerdl £ibar lay-in
penela, noedls parf
pattern, MR Fire=-
shiald

L0 4B «3 51 W79 W75 57 - [¢.31)

Mineral fiber lay=-in

panels, flssured

pattern. MR Shiald

W32 156 W76 «66 Bl - calt

203

128

128

128

128

128

128

128

128

128

128

Salizude Pansls

Fireashiold
Solituda Panols

Fireshlold
Selitudn Panals

Solitude Panals

¥R Fireshield
solieudo Panels

Selitude Panels

Fire Shield
Solitude Pansls

Salituda Panels

MR Fireahiald
Solitude Panala

MR Shield
Solitude Parals

1,11,

1}

1,11
!

1,

1

1,11,

1,11
A

1,11
i

1,1
b B

1,1t
bV

1,11,
i



TABLE 21E

CEILINGS (Contd)

(Mineral fiber lay-in panalg)

Absorption Coafflclents

¥ iz
g £2 4 ® & 2 & 2
SH u n o a 2 ] S Densit F
~ oatb=
i RmTE 2 3 A 2 = § 1',,,'“:; Leb. o, Truduct nota
Mineral fiber lay-in
panela, flsaurod, pac-
fora:ué, nondivectional 1,11
? 5/8 60 .27 30 .69 .81 .70 .66 -  G&H 128 Solituda Pamels 1
.60 H!nnfal fiber lay-in
0 ponels, perforatod Spintong -
7 5/8 .70 .28 28,52 .87 .83 .58 -~ - 109 plerced pactern 2,24
Mineral fibar lay=in
.60 pinels, fisgured Fira-
fo dika Firodike =
7 5/8 .70 25 +26 .52 .91 .a7 .78 - - 109  figsured panals 2,24
Minoral fihar lay-in
poncla, fisaurad and
perforatad Fireshield
nondiractional Firashiold 1,11,
7T 5/8 &5 .0 % .50 .84 .91 .88 -  G&H 12§ Solituds Pamels 1}
Minaral fiber !n;\:-in.
60 ponels, plarced Firee
to dike Firedike
1 5/8 .70 33 .35 «54 90 .81 W57 - - 109 Piercod Panols 2,24
Minoral fibar lay-in
panals, neadle per=
forated pattarn 1,11,
7 s/8 .65 .M .8 65 .80 ,63 55 . G 120 Solirude Panels i}
Minernl Eibor lay-in
panels, flaaurad Fire=
shiald pattern Fire Shiald 1,11,
7 5/8 .70 .58 48 59 .85 87 B4 - C&H 128  5olitudo Panala 1}
Minaral fiber lay-in
panels, needlo par=-
foratad pattarn.
Firoshield Fireshiald 1,11,
7 i .70 3% L3671 .95 76 65 = C&H 120 Solitudo Panels 1
Pin pepforated facing Fiberglas Acoustical 17,18,
7 5/8 8O .85 .86 164 .85 .80 89 - - 132 Ceiling Board 27,28
Flasured vinyl facing Fiborglas Acoustical 17,18,
7 5/8 .85 .61 .88 69 90,96 B2 - - 132 Ceiling Board 21,28
Freacor facing Fiberglas Acoustical 17,18,
7 §/8 .85 67 .39 68 .80 .98 Bl - - 132 Coiling Board 21,28
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TABLE 21E CEILINGS (Conrd)
(Hinoral fiber lay-in panels)

Absorption Cosfficiencs

» B " .
IR T -
H - 23 " o o = a 2 Densit Faot-
2 £ H g R 2 S S “Toreed rteb.  Ca Product noce
Freacar vinyl facing Fiherglas Acoustical 17, 18
7 5/8 .83 60 85 +68 +28 .92 9 - - 132 ceiling Board 27,2
Fin Parforated facing Fiberglas Acouatical 17,18,
7 5/8 .85 A) a7 +68 .88 .98 .80 - - 132 cedling Board 27,28
Textured facing Fibarglas Acouacical 17,18,
7 5/8 .85 03 <90 .68 .90 96 Ol - - 132 Celling Board 27, V28
Vin: yl Flasured,
24’.:; 24' x 5/8"
atd, size
Fiborgloa Acoustical 17, 18
7 5/8 .85 .62 .86 .70 .90 .96 .60 = - 132 Ceiling Bomd o 2728’
Vinyl, Texturad Filerglas Acoustical 1? 18,
7 5/8 .85 .65 .88 W72 86,93 48 - - 132 Celling Board 27728
Film faced Sono-
board, unparforated Fibarglos Asoustical 17 ,18,
7 34 a0 36 W31 .21 260 L4600 L33 - - 132 Cetling Board
Figaured ATN paccotn
panels Travacouatic € - 1,11,
7 34 «32 .13 1) A1 87 - GhH 128  Tenico Panels 17
Minaral fibars_blendad
with g cemenc like
binder; flssured Travacoustic C = t,11,
7 34 0 46 .59 54 76,92 .93 - G&H 128 Tonieo Panpola l’
Minaral fibers blended
with a cument like
binderj courge flagured Travacauseic € - 1,11
7 3/6 .70 .8 .30 .6 .91 .90 .89 =~ GGl 128 Tonico Panels i
!’i:allurud“fnl:ing. Siza
48" x 48 Fibarglas Acouatical
7 1 A5 49 =79 75 .97 .98 6 - - 132 Cefling Bosxd 18,27
Taxtured fac!.ng-
Size 48" x Fiberglas Acouatical
7 1 a5 a2 70 .82 98 .94 <B4 = - 112  Cailing Hoard 18,27
Frescor, ltylu [Eacing,
Size 45" x 4AY Fibarglas Acougtical
7 1 .85 .60 .85 -73 .93 94 79 - - 132 Ceiling Board 18,27
Film faced Sanohunrd
perforsted, alze 48"
* 48" Flberglus Acoustical
F S | .85 o5 -] W73 92,823 67 - - 132 Ceiling Daard 18,27
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TARLE 21E CEILINGS (Concl)
(Hinaral fiber lAy=in ponela)

Abporprion Ceofficfentn

p fe S
z g8 &£ & ¢ = 2 2
S8 o « a a 8 g £ bonsit Foot=
g2 E ] w 2 = g S 1n/ee Lab, ¢Co. Product note
Toxtured pu::ern ghu
clﬂth fllclinsé e "
48" % 40" and 437 796 Fiberglas Acoustical
7 1 +90 6B W91 .75 97 .99 96 - - 132 Cailing Board 18,27
Nubby pattamn sl-u ¢loth
tngizg. Sézu 48" x 48'
an x .
Fiberglas Acoustical
F AN § .90 6% +95 « 74 .96 .99 99 - - 132 Ccillgg Board 18,27
Linezr pactern glna
cloth facing. Size
48" % 48" and -’oB ! x 96“ Fibarglas Acoustical
7 1 90  ,68 ' W75 . 99 - - 132 Geiling Board 18,227
Pin-purﬁurqtud Lacing.
Size 48 Fibarglas Acoustical
7 1 .90 .61 184 W76 97 .99 98 - - 132 Ceiling Board 18,27
Unpainted Linsdr pattorn
Zlﬂ!l clath Elninu. S:L:a
x 48" and 487 x 9 Fiberglas Acoustical
| .90 69 34 W75 »98 .99 99 - - 132 coeiling Board 18,27
HWhite atucce emboased
aluminum 0.024" thick
ond fiberglas pade Alpro Nolsm
7T l-12 95 .79 97 «B87 1,02 1.05 95 - - 15 Conttol Panuls
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TABLE 21F CELLINGS
{Perforated motal panols with mineral fiker pads)

Absorpeion Coofficients

g ie
T b2 ¢ A & 2 & 2
§ 3 g 2 ; o 3 8 2 bensicy Foot=
i BT H o & ..8-, =] ] § 1p/fcd Lab, Ca. Product note
Perforated unpainted main-
board with perforntod
outAl face panal
Donn Acoustic
7 5/8 .65 a4 A7 .50 J7 .76 1 1,44 RAL 5] Cailing Fanels 19
Fireshield acouatic
metal panels 1.11
7 1-9/16 .85 .85 J6 .82 96 .79 89 - G&H 128 Acousci-mstal Ponels 13
Firostiald ocoustic matal
panels, necdlapoint
pattarn Firsshiald 1,11,
7 1-9/16 .85 .91 79 &8 49 .79 L0 - G&H 128 Acousti-metal Papala b
Fireshiald pcoustic metal
panels, squAre patctarn Fireshiald L1,
7 l-8/16 90 .83 89 .93 W90 77 B0 - G&H 128 Acousti-metal Panals 1}
Acoustic metal panals,
aquare pattarn 1,11,
71-9/16 .90 .70 .97 .3 .99 .91 70 - G5 128 Acousti-mstal pmals L}
Acougtic metal panals,
naedlaepoint pattern 1,11,
7 1-9/16 .80 .73 .93 8L .9 .82 60 -  G&H 128 Acounti-metal pamels 1}
Acouatic metal pannls,
diggonal 1740 1,11,
7 1-9/16 .95 .66 .95  .B3 99 .99 .89 - Gei 126 Acousti-patal penals 1}
Asousctic matal panels,
diagonal 1105 1,11,
7 1-9/16 .95 .67 .96  .B2 89 .91 L7 - 681 128 Acousti-petnl panols 17
Acoustic maetal pancle "
diagonal 1105 with 172
gypeum board backing 1,11,
7 2=1/16 .75 .23 J9 .93 B9 .79 gL - GsH 128  Acousti-metal pancla b
Main tees, paraline panals
(018 aced1) £L 1d1z0d and
orforated, 1" fibarglass
nsulacion
7 2-1/4 75 52 +82 +56 W78 .B7 .85 1.09  RAL 53  Paraline Panels 20
Main toes, paraline panels
(,015 staulg 2" fiborglnaa
insulation '
7 2=3/4 65 .15 .83 W73 J0 0 40 .43 1,20 RAL 53 Paraline Panals 20
Moin tees, paraline panela
¢.015 s:aelg rigidized and
perforated
7 2=3/4 90 &7 9% W76 94,96 .90 1.27  RAL 53 Paraline panals 20
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Thickness
(inches)

Hounting

NRC

TABLE 216 CRILINGS
{Perforated asbestos comont boerd panals
with mineral f£iher pada) '

Abgorption Coeffictents

125 Hz

5
g

1]

n
8
Wy

250 Rz
1000 Hz

N
=
(=]
a
=]
1

Density
1bi£:3 Lub,

Co,

Product

Foot=
nota

s 1-3/1&

7316

T

7 1-1/2

7 2316

.60

.55
to
«65

.60

+65

W70

.80

35
ta
.85

.75

09

52

.94

.60

73

-89

W93

9]

o158

Asboetod fiber coment
binder with sound absorh-
ent minaral fiber pads

) 8 + 5k 93 .68

Asbeatas cement
lay=-in panals

.31 +56 .93 .68

Aabssartos fiber cement
bindar with sound ab-
sorbent mineral fibar
pAda. Random pattarn

&0 .59 61 .55

Asbastos fibor comemt
bindar with sound ab-
sorbont mineral £ibar
pads, Uniform pattern

.89 +6b 72,65

Asbpacos fiber cement
bindar with sound ab-
sotbent minaral fibar
pada, Random pactern

.69 49 b4 54

Asbeatcs fibewr cement
binder with sound ab-
sotbent minsral fiber
pads., Uniform potcem

166 W87 W75 .65

Asbastos flber tement
binder with sound ab-
sorbant minaral Eiber
pada, Random pattewn

J8 165 35 56

Asbastos fibor cemont
binder with sound ab-
sorbent mineral fiber
pads, Uniform patteen

.81 +BA 96 .05

Asbancos cement transite
lay~in panols

81 86 »96 65

Asboptoa fibar cement
indler with aound ab=
serbant mineral fiber
pada, Uniform pottern

55 .08 .38 58

223

+39

W5l

<32

i

35

W45

W45

W4h
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- [£5])

128

128

128

128

128

128

128

128

109

128

Parforated
Agbantos Ponals

Perforated
Tranaite Panala

Asbestibal Fanela

Anbastibel Panels

Parforated
Aabestos Panale

Parforoted
Asbastos Panela

Parforated
Aphastos Ponols

Parforated
Ashadcos Panela

Par forated
Transite Panels

Perforated
Asheatna Fanalg

1,11
o

24

1,11,
1

1,

1

1,11,

1}

1,11
T

1,11
i

1,11
A

24

1,11
o
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TABLE 21 CEILINGS
(Catiling syscemn)

Absorption Crefficienta

® I _

7 g& g & & # &2 4

E 33 ) o [ 2 § g 8 Densit Foot=
ﬁ'-’ E - ! wny - 3 s 1b/Ft Lab, ca. PFroduct noce

Reynolds alumipum lineat
acoustical systoms, 6063-
T5 nlloy aluminum Raynalds
7 1 - Wil 59 .63 65 4 1 - RAL 146 Acousticel Syatems 21

luhby pattorn glasa cloth
focing or Painted Linear
Ellul clath facing, Sizaa
8" x 48" and 48" x 95" Mondrign

7 1 .90 .69 .95 .74 98 9% 9% . - 132 Ceiling System 2,27

Roynolds aluminum lindar
acountical syatems. 6063-
T5 alloy aluinibum Reynalda

7 1=1/2 - «39 W75 o Th .80 .81 80 - RAL 146  Acoustical Syatomsa 21

Luxalon with FF 336 glass
wool and with & PVC covor=
ing on both sides

7 1.3/4 .63 .49 2 165 99 .37 19 - RAL 100 Luxalon 22

:l.uxnluq aluminmm cailing
with 1" 703 duct liner
board

7 1=3/4 0 72 »82 72 5 .61 29 65 RAL 100 lLuxalon 2

Raynolds aluminunm linear
gcouatical ayscams G063«
15 alloy alumfrum Raynolds

7 2 - J1 .85 B4 88,87 87 - RAL 146  Acoustical Syatame 21

Luxalon aluminum and
mineral wool wrappaed
in 2 mil black

T2 .70 63 B4 W76 3037 L2000 .65 RAL 100 Luxalon 0,0

Luxalon alumitum and
minoral wool insulation
with 2 of black non=
woven fabric laminatad
to ona aida

7 2 .0 .8 .83 71 77 40,33 66 BRAL 100 luxalon 20,22
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TABLE 211 CEILINGS
{Special acoustical panela and unita)

Absorpeion Coafficients

n
E 3
! ] %ﬁ Ed & ] L E E DensLe
! k-l Q v o g Denslty Foot~
g 15’-5— g o N § g g § ib/eed tab,  co, product note
2 1=3/16 .65 .22 «33 .77 + 94 .60 Al 1,7 cT 109  Marine Acoustic Unit 23

7 1=3/16 .7¢ .67 -7 0 .15 .63 A5 1.7 cT 109 Maripe Acoustic Unit 23

]

i

!

|

|

!

| 75 Eitboasud vinyl=faced

| ta £iberglaas lay=-in panal

| 7 1-1/2 .85 .69 .87 .77 .91 68 49 - - 19  Spanecountic Panels 24
t

'

|

210
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TABLE 21J CEILINGS

(Ceiling boards}

Abnorption Cooafficienca

z 3¢
3 g3 ¥ & & £ & &
- a n a n = 2 S Danatry Fonz-
k=3 E = ] A g & § psped LB ol Product noto

Film faced pcrfnrn:nd Sona-
board, Sizes 24" ?-‘o '
2’0" 8" By Boh Fiberglas Acouatical

1 34 .80 94 W75 .78 .89 .80 J00 - - 132 Cailing Board 18,27
Frescor pattorn facing Fiberglas Acoustical

? 3/4 .B5S .56 8 71 .90 .96 85 - - 132 Coiling Board 18,27
Fiasured pattern Encing Fiberglas Acoustical

7 34 8BS .83 .79 .15 97 .87 58 - - 132 Ceiling Board 18,27
Linaay pattern lus clnch
facing, Stzed 26" x Y
24" x 48" Fiharglos Acoustical

7 3/4 .85 .85 -1 79 .91 .93 A - - 132 Ceiling Board 18,27
Taxtured pattern [acing Fibarglas Acougtical

7 34 .85 76 .73 .78 92 .92 A1 - - 132 Ceiling Baard 18,27
Nubby pattern Ius eloch
Euclxs? fizon x 24" and
26" x 48" Ftbearglan Acoustical

7 3/4 0 .83 .78 &3 .97 99 g - - 132 Coiling Board 18,27
Pin Perforated paccetn
focing Fiborglas Acountical

?7 34 .30 .68 .89 .76 93 % 97 - - 132 Ceiling Beard N
Textured paccnrn glaos
clnth faci Slzgs I

Fibarglaa A
7 34 .95 .76 W83 .83 W9 g9 B4 - . 132 Caihgaagnnsgustical \
.70 Epbossed vinyl=faced
to Eiberglas pansls

74 a0 .69 80 )] .68 58 % I - 109 Spana Coustic Panals 24
Paraline maln tovs and
unpainted 5/8" colling
boarda

7 1-1/2 .65 +36 .10 .53 81 .84 L8 1,24 - 53 Paraline Grid System

0.1

" riELd pelydtyrena to .

- - - foam bosrd 1.2% - 2% Syrolic 25,25
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2,
3.
b,
5.
6.
7
a8,
%,
10,
11,

1z,
13,
L4,
15,
18,
17.
18,
13,
20,
21,
22,
23,
24,
23.
26,
27,

28,

'Nubby, Painted Lintsr, Unpitinted Linear, Random Fiuuudi Stonebrook, Sotio

FUINOTES FOR TABLE Z1A, 218, 21C, 21D, 21E, 21F, 21G, 21H, 211, 21J
CEILINCS

Flame spread 20.

Flema apread 25,

‘tenucone - plerced, have a random mixtura of larga and emall perforations.

Tenutems - uniform deilled, regular rows of 3/10" dismatar dr!;llcd holes on 1/2" centers.
Used in health ard medical fecilities, food preparation areas and educational facilitiea,
Used in suspanded ceiling installation.

Tenutons Rapdom Deilled - rendom mixeure of 3/10" end 1/4" diometer deflled holes,
Spintona DCF with small digectional centrolled fissures and tiny perforations,

Spintona 360 with vatdom sized and spased nendivecticmal fissures with tiny pecforations,
Spintopo 720 with emoll uniformly disperspd nonditectional fiasures,

Tamperatura range to LSO°F, poor vesiscance to chemicals. Used in cellings, raofa, partitiona,
apet acoustical trsacment, .

Temportcne 360 with larger random sired and spaced nondirectional Fimauves,
ceneral purpone tilea.

Flame apread 0.

Teat detaila available on requesc.
Mt Fireshield,

Stendard for centing: AIMA,

Not rocommanded for high humidity, or mora than 140°F cemperatura or concentrated chemical Fumes.
Scandard for testing ABIM CA23=65T.

standard for tescing ASTM 0423-66.

Noneorbustible, mofature teaistant,

Tempuroture Ropger «40" to 140°F, flame spread 5, class A, incombuatible,

Standard for testing ASTH C-423,

Scandard procedures for this menufacturer is to report NUC valune ns a zanga,
Tempetature rapge: »150°F to L90°F, relative humidicy 0-100%,

Flamo apresd - salf-extinguishing, is sctacked by chemic#l solventa,

The sanufoccurar yeos tho names or dowscription of the facing psttern to ldontify him products.

The terms Textured, Fismured, Frascor, Pin Forforatsd, Texturod=film flnldhknndgm l’;rfg;ltld,
ax, Sonobosrd, atc,

teprodent differant focing atyloa, For Furthor informacion sbout these facing styles contact
the minufecturer,

Seandard available sizes sre 24" x 24", 24" x 48", and 24" x 60",
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_TABLE 22
PARTITIONS (ABSORPTION)

Sound absorption coefflclents for the partitions used to divide a room
alther temporarily-or semipermanentiy {demountable partitions made from
pancls and held in place by moldings are termed semipermanent type parti-
tions) are listed. Partltlons, as opposed to curtains, are rigid and are.
“lass easily movable". They are available in a varlety of sizes, shapes,
and colors, The sound absorption of the screen type partitions can signifi-
cantly improve the acoustic environment of an "epen" office space where
many pecple are working in a large room, Figure 22 shows one such parti-
tion which can be easily moved to a desired place to divide a work space,
provide sound abgorption, and reduce interference caused by noigse, FParti-
tiong and curtaine as sound barrier systems are listed in Tables 36, 37
and 38, The companies (by numbers shown in Section II) with products listed
in Table 22 are: 53, 62, 116,

. CAUTION

1. ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A CDMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3,1.2,

2, THE KUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION 1-3.1.3
AND ILLUSTRATED IN FIGURE I-11,
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Facing:
Backing:

Core:

OFFICE LLANDSCAPE SCREEN.

Figure 22 One of the Many Types of Decorative
Partitions Used for Sound Contrel

GLOSSARY

The outside surface of the apecimen, In general, the side facing

the sound source

The other outside surface of the specimen.
not facing the sound source

The region between the facing and the backing

In general the side

214



= ames

SRS

Thickness

{faches)

Movnting

KRC

TABLE 22

Abaorption Confficionts

125 Hz

A #

L
: 5 @

Y -

250 Hz
00 Hz

PARTITIONS (ABSORFTION)

Denultg
1b/fr3  Lab,

Ca,

Foot-
* Product fnote

2 2-1/4

4 2+1/4

W 2112

PEERYA

- 3-1/4

.85

.85

83

90

80

90

37

&7

30

37

32

Typa B divider panels held
in place with "I or UM
[ ga maldings, 2" rigid
fiberglass cora with 1/8"
facing & backing cf glass
fiber

.98 .92 .76 .71 .78

Typa B divider panela held
in place with "H" or "U"
t{gn moldingn, 2" rigid
flbarglass cors with 1/8"
facing & backing of glass
tiber

193 49,77 W75 76

Io-ﬁnge galvanired stoel
bhacking, serfoul:nd type B
panals, 13- EP !uetngﬁ
inaulation gn t (1"x12"x96")
core of glass fibor mealpd
in polysthylene hags

20 104 1,02 T4 W41

Shadowall, backing of
20-gage galvanized stasol,
!negn o dsglvnnﬁéﬁd 1
purforat [ pane
(sach 12“1&9&%. and
fiherflnu 1naull1r.£nn
(.2 Yb/eed) 1/2" thick
cora

.67 1,08 1.03 .91 )

Per forated metal patiols
with glaas Eiber insulacion
& crusader studs

.39 76 1.08 .96 .83

Channel wall, backing of

.032" aluminun, facing of
galvanired parl’nutad type

c* );nncla ~ lB=gnge
{nsulacion bolt L?:"nlz"asa")
cote of {lau fiber mecaled in
polyathylone boge

.81 1,00 .97 B0 bl

FOUTHOTES FOR

OCRL
1.25 35261-2

1.25 -

RAL
4,50 AZ2+72

RAL
5.1 A70-14%

RAL
5.59 AGB-191

RAL
3.7 A72-70

TARLE 22

PARTITIONS (ABSORPIION}

116

116

62

53

Vicracoustic
"Alpha" Scraens 3

Vicracoustic
"Alpba®™ Bereann 3

Channal Wall &
BsLiner Wall System 1

Shado Wall & C-Linar
Wall System

Accusta Wall 2

Channel & C-Linar
Wall Syatem 1

1. Tost mpaciman siza; B' x 9', tested and evaluated according ta ASTM € 423-66,

2., Toatad and avaluated according to ASTH C 423-66,

panal LB" x 96",

3. Por indoor wee,

ing to ASTM C 423-66,

Flame apread: Class B,

216

Excellent rosistance co atain,
For further information, des Tabla 20,

Tost specimen made from 3 panels 30" x 96" and 1
Surface of aach panel was perforatsd by 1/6" holes 7/16" on center,

Tested and evaluated accord-




TABLE 23
CURTAINS (ABRSORPTION)

Sound absorption coefficients of varlous products manufactured as cur-
tains, or which can be directly used as curtains with minor medifications
neceasary to drape the product are listed. Sound abscrption of the curtain
is dependent upon the curtain material, surface texture, the backing mate-
rial or medium, and the manner in which the curtain 1s hung. Varying the
distance of the curtain from the wall or changing the test angle can change
the absorption coefficients as can be seen from the table. The curtain ab-
gorption coefficlents are also changed considerably when the curtain covers
a different percentage of its maximum possible coverage. This is also seen
in the table, The companies (by numbers shown in Seetlon II) with products

listed in Table 23 are; 3, 95, 155, 188, 192,

CAUTION

1. ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION 1-3.1.2.

2. THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION 1-3.1.3
AND ILLUSTRATED IN FIGURE I-1l.

GLOSSARY

Facing: The outside surface of the specimen. In general the side facing
the sound source

Backing: The other outside surface of the specimen. In general the side
not facing the sound source

Core! The reglon between the facing and the backing
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TARLE 23

Abnovption Coatficients

125 Hz

"
N
L] Ed

500 Hz
1000
2000 Hz

o2
"
~

L0 Hz

Waight
1br’¥:2 Lay,

CURTAINS (ABSORPTION)

Ca.

Praduct

Fook=
note

03

06

06

06

08

.08

65

70

.39

b5

.95

.95

.95

15

65

42

17

.28

.02

W29

.63

.29

02

43

singlo-layer Elber
gulyncer uugpued in
0" wide rollm, uend as

sound-gbaorbing curtains,

room dividors, pancla
or barriers; tested 30"
from wall,

LX) B4 73 .86

ainglo=layer £iber
olyuster supplisd in
I;O" wide rolla; Cenced
g from wall.

46 63 .BO 76

single-layarad polyescar
fiber used for sound
dnmtlng; cested 30" from
wal

22 W34 45 .55

oingle=layered polyester
fibor usad for sound
damfiugi tented &' from
wal

22 S50 .50 .52

doublo-layar fiber
olyestor aupplied in
0" wida rolga; tested
6" off wall

.54 1,06 1,03 1,10

double=layar fiber
olyaater augplind in
‘;n" wide rolla; tested
30" off wall

.62 &6 1.09 1,28

double-layar fiber
gu.lyul:er supplied in
0" wide rolla; tested
@ 60" to 70°

L1 L1060 1.27 1,30

double~layered
pelysster” £iber used
for sound damping

05 .07 W17 +36

doublo~layared
polyanter £ihre used
for sound damping;
tested @ 30°

4l 59 72 89

W83

.78

.71

65

1.12

1.38

1,66

.62

1.02

217

.12

.12

22

222

.22

.08

.08

RAL
A73-26

RAL
47322

RAL
A73-32

RAL
A72-32

RAL
Al3=24

RAL
AT3-25

RAL
Al3-23

RAL
A7}-37

RAL
AT3-135

148

188

158

188

188

188

128

188

lag

Hentox FIL-44

Weastex FIL-44

Westex FIL-9,4

Westex Fll=9.4

Woscex FIL-&d4

Weatex FIL-44

Weatex FlL-44

Wentex FIL-9.4

Weatex FIL-9.4




Maounzring
Thickness

{inches)

KRC

TABLE 23

Absorptlon Coufficients

CURTAINS (ABSORPTION) (Contd)

125 H=

3

250 Hx
500 H=
2000 Hz

L
=
3 Hcishs
S  ib/fed Lab.  Co.

Foot=

Produyct note

.69

5

A2

95

95

Y

W15

.23

53

+26

double~layered
polycstar £ibre used
for scund damping;
tosted &" Evom wall

.37 77 .80 .82

singleslaynr nomex
£iber uutplind tn 72"
wide rolls uscd ns a
sound-aheorbin
curtain: :an:c;’f 3n"
from wall

40 62 .80 -9

deuble=layered
polyester fiber used
for sound damping;
tested @ 60°

49 67 719 47

singlo-layer nomex
£ibor aqulied in 72"
wide tolla; tested 6"
from wall

A2 83 .85 .89

double~laysr nomox
£iber aupplied fn 72"
wida rnlga

U5 1 L3 LT

double-layer vomex
€ibar aupplied In 727
wide rnlga; tested 6
from wall

.62 1,01 1,02 1.12

double~layer td'lnmxn"
fiber supplied In
wide mﬂ’; tasted 30"
Erom wall

.57 B2 105 1.3

dauble~layor nomex
Eibor supplied in 72"
wide rolls; Ceated 60"
frem wall

65 .97 .21 L,50

RAL
295 0B A73-34 188

RAL
1.10 ,097 A73-27 188

RAL
1,13 .08  A73-36 138

RAL
.99 ,097 A3-28 188

RAL
103 194 A13-38 188
RAL
1.26 .104 A73-29 188

RAL
1,53 194 A73-320 188

RAL
1.80 ,194 A73-31 188
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Westox FIL~9,4

Westex PIL-95 2

Wentex ¥FIL-9.4

Westex FIL-95 2

Wostex FEL-95 2

Weatox FIL-95 2

Wedtox FIL-95 2

Westex FIL-95 2
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Movnting

Thickpess

(itches)

KRC

TABLE 23
Absorption Coeofficients

4 8 2
(=] [~}

w Q

N
E
o ®
@ Welght
EY WV a § %tz

v/

1000 Hz

Lab,

CURTAIRS (ABSORPTION) (Contd)

Co,

Froducc

Foot=
note

Gt ad e

« 75

1.5

.BQ

.85

.95

.65

95

g

o&5

.65

08

.11

19

a1

.36

.31

04

.10

single-layor fiher

olyester suppliad in

;2" wide 12 yord long

rolla, Used for sound .

damping,

.13 WA LB6 112 14,18 W71

single-layar flber
polysstor ugel as
sound demping

.26 W73 08 1,22 1,17 .94

Sound Absorbing Drapeciss
48 1,06 50 .89 87 L5

doubla=layar fiber
golyntur supplied in
2" wida, 12 yd. long
rolls usad for scund
damping

35 l.o6 1,27 1,28 1,20 .71

48" wide by 60" hi.%h
facing & backing o
angun burlnY with 1/2"
incombuatible minaral
board fibor; core of
fibrous glass acovacie
blanket, Uded a8 room
dividers

.59 83 B3 73 57 49

double-layar polyastor
£ibro uted for sound
damping

.83 1,21 1,29 1,28 1,23 1.86

65" wide by 67" wide
fabriec facling & backing
with 2 layers of £ihrous
glass acoustic blankst
a8 cors, lsed As room
dividers,

1] .87 90 91 B3 3,33

Sound Absorbing Draperios
Stratched £lat,

+26 W55 +54 48 51 -

Sound Absorbing Draperiea
fully draped,

49 .69 273 .68 P2

72 aq £¢ facing of
perforated fabric, foll-
backod fibarglan {nsulacion
coru, 25-gage ateol alots
& membrane backing

.61 J00 .72 .98 1,00 4.8
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RAL
N3-20

HAL
ATd-18

RAL
AG9-60

RAL
A73-21

RAL
A7l-142

RAL
AT3-19

RAL
A72-218

G&H

G&H

RAL
A7L-37

188

184

153

188

192

188

192

95

Wostex FIL«20

Woatex FIL-201

Foam Curcain

Weatex FIL-28

Workwall
Dividor Screon

Weatex FIL-261

Workwall
Acoustic Dlvidars

Acoustidrape

Acoustidrape

Foldoor X12-NRC

L™ ]

6,9

e

6,7

6,8



FOOTNOTES FOR TAMLE 23

CURTATHS (ABSORPTION)

Sticks at 455°F, can be flameproofaed, disintograted by 06% hydrochloric acid & boiling alkalies.
Dacomponos at JO0'F, doos not melt,

Temperature Range to 3007, melts at %4B82*F, can be flamoproofed,

Excellent vesistante to bleaches, oxidizing agents.

Mecots ASTH C423-66,

Teated and evaluated according to ASTM C423-66, Flameproof,

Special mounting used to simulate & sctrotched flat hung curtain,

Speclol mounting used to simulate a draped 100% fullnods currain.

Hung on wall with 2 inch space betwoen wall and ppecimen,
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TABLE 24
FLOOR COVERINGS (ABSORPTION)

A few products which are used as floor coverings ace llated. The small
number of products listed may cause some surprise because a floor covering
is usually a very important sound absorbing surface in a room. In realden-
tial applicationa floor coverings may play a dominant role in determining
the acoustical characteristic of a room. In industrilal applications, how-
ever, floors are seldom used as the primary sound absorbing surface. Ceil-
ings are usually treated first and additional absorption is obtalned through
wall coverings and sound absorbing units of the types llsted in Table 19,
This may account for the fact that a very few floor covering products are
listed in Table 24. Additional information of a generic nature about car-
pets and their acoustical properties is provided in Section 1-5.1.4.

Carpets are algo very effective in reducing the sounds generated by objects
dropped on floors, footsteps, ete, Thia aspect of their gound control
potential can be verified by studying Tables 30 and 31. The companies

(by numbers shown in Section II) with products listed in Table 24 are:

12, 30, 34,

CAUTION
THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3,1.3
AND ILLUSTRATED IN FIGURE I-11.
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Mourring

Thickness

{inches)

KRE

TABLE 24  FLOOR COVERINGS (ABSORPTION)

Abserption Coefficlents

125 Hz

PR
g 8

Wy =]

250 Hz
2000 Hz

4000 Hz

Weigh
1:!%:5 Lab, Co.

Foot~
Praduct nate

12

]

.30

.19

Woven fiber surfoco,
alzes as required;
avallable in rolls or
dic-cut patcerns.

.10 »23 43 - .59

Carpet for heavy
teaffic aren on a
3/16" sponge rubber
pad,

+ab A6 46 4B

Supported winyl
hoggud (13 'I.Mx
Polycor toam bonded
“10" chick dead
rubber scoustic mana,

2 uznru of ,10"
thick dead rubber
acoustic mdzs
aognrntad by 1/4"
thick foam; one
aide is praotected
from wear by vinyl.

L7000 ,22

222

RAL
AT2-18) 34

KAL
1466-1=73 30

Bonded_"E-5"
Fiber Padding

Yaars Ahead

Floortito Acoustic
Matting ¢122

Floortite Acouatic
Matting ¥123
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TABLE 25
ROOF DECKS (ABSORPTION)

Roof decks and thelr sound absorption properties are ligted. Sound ab-
sorption is achieved by placing sound absorbing pads behind perforated metal
channels or by using a sound absorbent panel, Figure 25A shows a roof deck
panel made from wood fibers, and cement. Figure 258 shows another type of
roof deck where the sound absorptive filberglass batts are lald inside the
perforated channels to provide sound absorption. Roof decks may be used in
relatively large office rooms, churches, schools, etec., and the additional
sound absorption provided by these special acoustical designs helps reduce
the reverberation time of the rooms. Roof decks are also nolse barriers, and
the transmission losses of some of the roof decks are shown in Table 35,

The companiea (by numbers shown in Section II) with products listed in
Table 25 are: 13, 43, 56, 106, 120, 144, 190.

CAUTION

1. ABSORPTION COEFFICIENTS MAY EXCEED 1,0, FOR A COMFLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER T0
THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3
AND ILLUSTRATED IN FIGURE I-11.
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WOOLFIBERS AND CEMENT

JOINTS
FOR EASY
INSTALLATION

ACOUSTICAL .
PERFORATIONS \ {
LOCKING SIDE

LAF —*

Figure 25A Roof Deck Panel Figure 25B Acoustical Roof Deck
for Sound Absorption Panel with Perforated Facing
and Fiberglass Core

GLOSSARY

Facing: ‘The outside surface of the specimen. In general the side faclng
the sound source

Backing: The other outside surface of the specimen. In general the side
not facing the sound source

Core; The region between the facing and the backing

Roof Deck: A platform or a surface covering the structural f£ramework to
form a roof

Reverberation Time: Defined as the time required for the sound pressure
level of a room to decay 60 decibels, this quantlity is an indi-
rect measure of the total sound absgorptien provided by the room,
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TABLE 25 ROOF DECKS (ARSORFTION)

Absorptien Coefficienta

!

(=]
(0]
™~

ke

h‘nish5 Foat~
1n/fe Lab, Co, Product note

Moumting
Thickyess
(inches)
125 Hx
500 Hz
1000
2000 Bz
4000 Hz

KRG

Parlita concrete roof
slabs witl cement base
paint.,

RAL
4 ] 75 W27 50 .99 .69 .82 .80 10,3 A59-70 56 Parlite 6,17

ety AR e

3" thick porex panals with

hullt-up roofing 32" wide
analo. Thi kneas -
172", 2-1/2", nnd '.'1"

NRG rnn a8 ,55 to

weight lhuwn in :he tabla

ia on porex only,

HAL
4 3 .80 34 40 92,91 .92 .87 746 AGG=4B 43 Pormudeck L,7.17

For asteal roaf ducklns
sizes 6' to 45', Weight
ihm:“d' for tha ontire
natallation,
RAL Inland R
43 .90 LA B2 1.5 .05 71 .56 7.99 A70-83 106 type av BE "

Typa 4-1/2" H Acouatideck.
For steal roaf decking,
alzen 6' to 45'. Weight
shown is for the antire
installation, Backed with
1-7/8" thick Ovens Corning
Flbztglua, rigtd roof
inscallacfon.

Frsie
4 4=1/2 a0 69 47 l.00 .73 A0 0,32 5,9 ATO-72 106 4-1/2" H Panel 4,11

Type 3"l Acoustidack,
Fot steal roof decking,
slrea &' to 45'., Weight
ghaw is for tha entira
inscallacion, RAL N T
[ 5 190 .73 4,13 1l.06 .89 w82 31 3.97 ATD-11 106  Acoustideck 4,12

Type 4-1/2" IIF Acousti-
deck, For steel roof
dacking, atzes 6' to 45'.
Haight shown is for the
aritirs inatallation, RAL Typa HF
4 5-1/2 95 .65 1,08 1,14 .99 29 .61 6.5 AT0-23 106 Acoustideck 4,13

A T A L e T R R s e

Type 6" H Acoustideck.
For s:unl roof deckmﬁ
sizes 6' ta 45, t
shown is for tha entire
instellatien. RAL Type @
] 6 85 .83 16 1,06 68 A9 46 6,17 A70-22 106 Acnuutide:k 4,14

typa 6" HF Acoustidack,

Fat atesl ranf dncking

slees 6' £o 45, Wei;ﬁt

shown {5 for l:ho entire

installation, RAL Type 6 HF

4 6 .95 .68 1,13 111 .95 .78 .SB 7,38 A70-81 106  Aibustidnck 613

Yoo Typa 7»1/2" H Acouati~
: ’ dock. For steel roof
docking, sizca 6' to 45'.
Walght shown ia for the
antire installation, Typa 7.5 H

RAL
4 7-1/2 .80 +79 1,02 82 .66 +61 61 6,33 AT0-82 106 Aqgug:idgk 4,15
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L

Mountiog

(inches)

Thickness

WRC

TABLE 25 ROOF DECKS (ABSORPTION)(Contd)

Abeorpeion Coafficlents

125 Yz

#
8

(]

250 Hz
1000 Hz
2000 Hz

4000 Hz

Welght
1b/fed

Lab,

Ca,

Praduct

Foot=
noto

7-1/2

1-1/2

1-1/2

1-1/2

S 1e1/2

1-5/8

95

70

15

LB

85

.70

65

J5

.91

26

19

.26

+19

47

.37

Jd4

.60

Type 7-1/2" HF Acousti-
deck, For ateel roof
decking, sizen 6' to 45',

Waelght shown is for the entiras

entira installation,
1.23  1.07 1,00 ]

Patforated on web slida
with 1-1/2" decp ribs,

54 93 88 123

Steel raof decking 6'
to 30',

96 1,02 .73 .37

MapuEactured ip 30" width,
furniahed with die set
ends. RLib cpenings
accombodate LY chick
fnaulation,

G .93 ,88 W51

1" rigid insulation,
Steel roof decking 6'
ta 30,

&9 1,12 8B 52

1=7/8" rigid insula-
tion. Steel Toof
dacking 6' co 30°,

L0 10 L9 53

For steel roof deeking
sizes &' to 45'. Waight
shown ie for the entira
ingtallation,

49 68,98 .58

Insulating, acoustical
roof deck, Thicknesy -
1=1/20, 2-1/2" ana 3",
NAC range .55 to .8
welght shown in the tahle
is on porex only.

25 .56 .99 71

Type 3" H Acoustideck,
For stael roof decking,
slzeas 6' co 45', Wel Rt
shewn La for che sntlre
installation.

.90 .95 .78 34

Acoustically~treatad ribs,

V6

«29

.21

29

27

24

L)

B4

22

128

7.55

2.5

2.5

5.9

5.1]

RAL
AT0-24

RAL
AB2=42

RAL
ATG-105

RAL
Al2=102
AT2-105

RAL
A70-104

RAL
A70-103

RAL
A70-123

RAL
A66-114

RAL
A72-102
AJ2=105

106

12

106

144

106

106

104

43

106

144

Type ?,5 HF
Aggultldnck

Quiet Dack Bowman
Type B

Type B Acoustidack

B Quiet Dack

Typa § Acouastideck

Typd 8 Acouatideck

Inlond-Ryeraon
Type 1-5/B" NP

FPermadack

3" K Panel

YN Quiet dack

4,13

2,6

4,9

4,9

4,9

1,7.17



TABLE 25

Absorption CoefEictantn

ROUF DECKS (ABSORPTION) (Conel)

2 io - 5
o [0 v o 9 S Welght Foot=
i F8 § 8 § &8 8 g 8 uAR u co. Product noch
Inaulati 4
e setien.
1-1/2%, 2-1/2", and 3",
WRC range .35 to ,85;
welght shown ln tha tabla RAL
- 3 - 1s on porex only, - AB6-22 4 Pormadeck 1,16
Thicknees - 1-1/2",
2-1/2", snd 3. NRC
range ,55 £o .B5; waight
ahown in the table is
oty parex only. RAL
- 3-2/4 B0 .37 .50 9% ,85 92 .85 7,46 AG6-S5 43  Permadeck 1,6,16
Btoal deck syatem with RAL Accuntideck panels
- - W50 12" cover width, - MA=4T 13 CA-3
Steal dock syatom with RAL Acountideck Panels
- - +60 12" gover width, - A69-61 13 4.5
Sizes 10" wide, uE to
42" long, Asacmbly
backed with L' thick
riglid boord nsulation
of 1.5 1b/Ecl, RAL wheeling Paintad
- - .70 W41 +37 .82 ,95 Q9 .2 . A62-200 190  Acoustic Metal Dack 6,17
BA - 24" cover width RAL Acoustidack BA
- - W75 BIA = 30" covar width, - AB3-49 13 and B3A 3
Steel deck pystom with RAL Acoustideck Patel
- - .75 24" cover width, - A62-118 13 2CFA-3
Sizes 30" wids, u? to
42' long. Galvanized
matal daeck with 1" chieck
losa £iber raof
nrulation, RAL Whaeling Galvanized
- = .75 A8 A7 99 A1 L6 .27 1 A62-197 190  Acoustic Matal Dack 6,17
Stasl dock system with RAL.
- = .85 24" covar widch - A6B-175F 13 Acoustideck ICFA
Precase texturad alabe of
wood fibara g:uuure band« Fibroplank roof
and cement - - 120  Dock panels a,16

A e

od wich port
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10,

11,

12,
13,
14,

15.

t6.
17.

FOOTMOTES FOR TABLE 25
ROGF DECKS (ABSORPTION)

Temperatute range: bolow zoro to 1A0°F. Flame apreads 20,

dound abcorbing olsments aze inezz minaval £iborad moterinld vhich fic in tha spaces between
vaortical perforated wehs of the dock.

RA and B3A decks festura a button punchable side lap jJoint,

Testod and evaluated according to ASTH C423-66.

Tested and evaluated according to ASTM C423-58T.(Tentnzive methed preceding approval of ASTH C421-54) .
Tested and evaluated according to ASTM C423-60T,

Extrapolated Erom Riverbank Acoustical Laboratory ceats A70-72 and A70-22,

Thickneans range 2" to 4", 32* wide with lengtha upto 12'6" welght range from & to 10 lhl/aq fE.
Avorage NRC ranges frem Q,60 for 2" thick plank te 0.90 for 4" thick p?ank.

Deck haa cells 1-1/2" deep by 1-7/B" wide on 6" cenuru par!ornud with 5/32" halas on 3/8"
stoggarad centers, £illed with an {nsulation batt 2-1/4" by 1-1/2"

Deck has calls B' on centar Eurfnrntud with 5/32" holes on 3/8" staggersd centers, filled with an
inaulation batt 4-3/4" by 2-

Deck has riba 12" on center Yar!orand with 5/32" holas on 3/8" ataggernd centars, filled with an
tnaulation batt 3-174" by 2-1/29,

Sama an 11 but with batc 3" by 2-1/2",

Same as 12 but wich bace 8" by 2-1/2",

Deck has riba 3+1/8" wids by 6" dug on 12" cantara pnrfurnl:ad with 5/32" holes on 3/8" ataggered
centers, filled with an insulation batt 5% by 2-1/2'

Sama as 12 but with wiba 3+1/8" wide by 7-1/2" deep, fillaed with an insulation hate &-1/4" by 2-1/2",

Similar te Figure 25A but not necessarily with wood fibera.

bock has £-1/8" wide b{ 1=1/2" desp tiba spaced on 6" enntlta, ‘:urforltnd with 5/32" holas on 3/8"
ataggerad contors, £illad with rigid insulation 2-1/2" by 1-1/2"



TABLE 26
PREFABRICATED QUIET ROOMS

Quiet rooms and thair noise reductien and sound sbsowption character-
istics are listed., Quiet rooms are defined here as rooms where the unde-
sired sound is outside the room and a desired quiet environment is main-
tained inaide the room, This 18 opposite of enclosures in which case the
undesired sound {s inside the structure and a quiet environment cutside
the enclosure is the goal, Table 26 is subdivided according to the avail-
able information. Table 26A shows noise reduction, Table 26B shows sound
absorption coefficients of the inside walla or panels of the quiet xroom,
and Table 26C lists the room or hooth for which the acoustic information
was not avallable,

Quiet rooms ate installed to fulfill various functions. They can
provide a quieter environment for a worker in a noisy factory, they can
provide guitable space for audiometric testing or music recording sessions,
etc, and their aimpleat forms as bootha, ¢on provide adequate relief from
noise to make telephone calls. Figures 26A and 268 show two types of
quiet rooms. Figure 26A shows a room with good visibility and adequate
sound isolation and Figure 26B shows an autiometriec booth with good sound
isolation and adequate viaibility, The companies (by numbers shown in
Section II) with products listed in Table 26 are: 4, 9, 59, 82, 92,

104, 111, 119, 139, 142, 157, 164, 168, 187.

CAUTIOR

1. VALUES PRESENTED IN TABLE 264 ARE NOISE REDUCTIONS AND
NOT TRANSMISSION LOSSES. SEE SECTION I-3.6 FOR EXPLANA-
TION OF DIFFERENCE.

2., NOISE REDUCTION DATA ARE SOMETIMES OBTAINED BY COMPUTA-
TIONS BASED ON DATA FOR INDIVIDUAL PANELS WHICH ARE USED
TO CONSTRUCT THE ROOM. ALSO, SFECIAL CUSTOMER OFTIONS
(WINDOWS, VENTS, ETC.) MAY AFFECT THE PERFORMANCE OF A
ROOM.

3, THE NUMBERS LISTED UNDER THE "“MOUNTING" COLUMN IN
TABLE 268 REFER TO THE AIMA STANDARD MOUNTINGS DESCRIBED
IN SECTION I=-3.21.3 AND ILLUSTRATED IN FIGURE I-1ll.
ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE
DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.
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Faeing:
Backing:

Core:

The
the

The
not

The

"QUIET ROOM" FOR USE IN NOISY AREA
Fipure 26A Quiet Room with Good Visibility for In-Plant Use

WwINDOW

INTERIOR LIGHTING

BLOWER SYSTEM TO CHANGE
AIR WHEN THE DOOH IS CLOSED

N PADPERLY ALIGNED
fle" 5oUNDPROGF DOOR

VINYL COYERED

; SOUND BARRIER PANELS
/ S vioraTION AND
POSITIVE LLATCHING NOISE ISOLATORS

BETWEEN TWO PANELS

Figure 26B Portable Audiometric Test Room

GLOSSARY

outslde surface of the specimen. In general the side facing
sound source

other ocutside surface 6f the specimen. In genaeral the side
facing the sound source

reglon between the facing and the backing

Anechole: Echo free

Anecholc Wedges: Wedge-shaped sound absorbing units commonly used to cre-
ate & free-fleld type environment
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TABLE 26A  PREFABRICATED QUIET ROOMS (NOISE REDUCTION)
Noipe Reduction ({decihala)
2%
£4  pagapgagapRAAAR
“3umnnnmggggg§g§8§§mﬂ£ Foot=
Evaﬁﬁsngcmwmgﬁﬂwnnq lb/ft Lab, co, Product nota
Portabhle build[ng. Sizes from
4' x 3" ta 12" x 247,
- - 12 18 22 27 28 80 - AN 1646  Model 810 3
2‘1' :hicl&xolﬁss. Instggndtmcn-id
diona; X t Outaido
dimonslona: HE." x B4™ x 897, g::v::%‘f:rgfﬂce
- - 16 24 25 29 3% - - L1l enclogures
f_;;"thi;gnenéwln;&dni:]Hmsriulanu'
x x H tuide meh-
. Nolacguard
enstons: 84" x 84" pur:aglu offica
- - 27 k[ 45 50 55 59 - - 111 enclosures
siza: 6l9ll x 7'6" x 7'9". uther
sizen available, KAL Typa R all
- - 23 0 aa 44 45 &1 - 1270-3-71 104  pitrpose room 4
Outéidue dimensfena: 108" x L16"
mts.'ﬁl". l{gﬁidaﬂdixﬂenaiunn-
X i
- - 26 35 4 50 59 62 63 - wmels e {GfRigkeoud 4
Four models avallobla:
AUD 1 (6l.25 ft
AUD 2 fas .75 fr3
AUD 3 (236.4 fcg
AD 4 (3764 ftd) Halnaguard
- - 30 39 4B 53 57 62 35 kL - - 11l Audiometrle Rooms 10
2" l:hi.ck enels are made up of
a. gd rolled steel. x:eri-
1man|£ona- lengt 1
wi th, 48", height,” 99", l'.nts-
rior dimun slonat lengt YN
width, 48"; height, 9 Avdiomeeric
- - 36 42 45 57 67 2 B - 157 Tescing Booth
Qutside; 83" x 113" x 910 1 FAH
Inaide; 75" x 105" x ! AL
- -~ 25 34 45 56 61 65 70 78 8] A5 83 39 93 96 97 94 - KR72=17 187 Sound Module 8
Meartng copt booth T
naida; 1
outside: 4'5" x 4'0" x 7'6") Sound shisld
- -~ 2219 25 29 32 36 40 45 47 50 S4 57 58 58 60 60 . RAL 142 259, claas 4 2
32" x 40" x 62", 2" thick walls
floor and celling RAL Eckouatic Audia=
- = 15 23 27 30 31 34 36 38 41 41 45 46 47 4B 4B 49 - KR71-7 59 metric Booths 1
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TABLE 264

Nelsa Reduction (declhels)

PREFABRICATED QUIET ROCMS (NDISE REDWCTION) {Rontd)

‘“ﬂ
H . NN " ]
Ef; gapagagapiidaaas
EUnguaﬂaaonnsggaﬂgwnﬁhg Foot-
E""Js' NE2ARASREZSTERAAST /e wLab, ta, Produet note
tete pracelis OO g
! Inside: ] x H
: outsidas 6'11" x 975" x 710" ﬁﬁ:g'.‘ sui:fuds 800
i hotso reduccion inslde to cutside RAL Model ‘802,
: - - 20 24 28 30 24 37 41 43 45 48 50 50 51 50 51 51 - NR72-26 142 clase 3 2
i Exantnation buoothi
: outsido: 38" x 28" x 78", 4" thick;
: Inafde: 34" x 24" x 66", 4" thick;:
: Wall made of galvanized shoet
H pteel wich zinc alloy outer sur-
faca, 22 ga cold rolled ntoel
’ inner purface.
- - 20 21 a8 44 51 52 - RAL 6§ RE-120 5
Exanination hooth:
Cutsida: 42" x 18" x 70", 4" thick
Inaide: 38" x 32" x 60", &" thick
' Wall made of galvanized sheet
atoel with zlnac aun{ cutor gur-
face, 22 ga ¢old rolled steol
inner surface.
- - 20 al 38 44 51 32 - RAL 168 RE-100 5
Singls wall room
Sound Proeof
- - 28 J1 a8 44 46 47 - - 9 Rnonrn.u e
Sound Ehinlg“ﬁnnaj‘lsgyltazné"l’nnﬁ}z"
range from x to X
2-1/2" or 4™ thick ' ﬁ:‘;;: Shield
; - - 22 a3 43 56 60 62 - RAL 142 serios 900H 2
:
mtlidn: 50" x 3'8" x 91";
Inatde; 3'4" x 3'0" x 78" H
RAL . #4 Aadiometric
- - [28] [25] [44]) fs0] [59] {82 - NR62-9 104 Test Room 6,11
Single-wnll mediral axaminacion
ropts, Galvanlzed sheof steal
wich zine slloy cuter surface and
22 ga cold rolled areel inner sur- Sories DE=L40
face, Twenty-three stsndard sizes, Eg-ggg, lslf-ztluﬂ,
b - = 24 23 28 31 34 39 44 46 4B 52 55 57 58 60 59 59 - RAL 168 Woll nale 5
i
i
Single-wall roome have outside
dimenatans frem 3'0" x 3'8" x 74" Sound Shield
' to LO'0" x 10°0" x 74", KnDTa 20
Serles 1
' - = 34 29 33 36 40 43 4B 54 56 57 61 6] 64 65 65 66 - RAL 142 c:elus: 2 2
I
!
1 Sound Shield Panel dystem: panels
rapge from 24" x 48" to 48' x 144",
2;112: or 4" th}ck. Includes spa-
;a:ala?ucenars or interlocking :ound Shield
aoma
ki 46 58 64 &6 - RAL 142 Series 900C 2

13
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TABLE 26A  PREFADRICATED QUIET ROOMS (NOISE REDUGTION) fConcl}

Nolse Reductien (declhela)

mﬁ
&
¥
LE gagyagaypidddads
B2 B 528528283888 ¢88¢88¢8 vy Foag-
¢ IE"“ n il nﬂnnqmomuﬁﬂwﬂnq 1b/te Lab, Co. Product note
H ————
H Double-wall room
| - - 34 52 60 62 62 62 . - 9 g:ﬂ;ﬂ Froot
Musfe practice room:
Inaide: 6'3" x B9V x 742" Sound Shiold
Qutside: 411" x 9'5" x 7'10%, Rooma
Noisn reduction inmida to outside. AL gugiisaggo,
- - A7 42 4957 64 69 76 86 90 95 98 97 98 9P ML IOL - NR72-27 142 Ggu:s L 2
Double~ L a -
ma:tlgn:a%ra;ngptg"h:v;'zﬂt:igfnﬂLca Sound Shield
| 12'0" x 1174 x a‘o", gnmru 200
K - - 524552597072 82 9097 KX V4B DI W71 . RAL 142 ciasal o "
- ) Double-wall medical axamination
L T rooms, Galvanized sheot steel with
zinc alloy cutur aurface and 22 ga
cald volled atesl inner surface, Series RE-140
Twenty-three standard alzes, Eg-ggg. R5=240
- = 49 46 55 61 7L 74 74 B2 84 87 90 40 92 92 93 98 - RAL 168 ‘Do\:blelwall 5
Sige;

Outer, L24" x 132" x 100"
Isner, 100" x 108" x 78",
12044 Audio=

RAL
- [43] 164] [79] |81] [79] (80] .  nNR62-10 104 rmetric Test Room 4,11
Size: Outer, 124" x 132" x 100"

Innor, tOB' x 108" x JB",

Schodule $#60
RAL, Sound
- fa8) [64] [70] [&1] {79} (B3] = NR62-16 104 laolation Reom 7,11




TAILE 263  FREFABRICATED QUIET ROOMS (SOUND ABSORFTTON}

Absorpeion Coefficienta

“
o - B
g oaw N ] ]
IR+ I S -
e 7] n o o =3 = Hclght Feot-
2 B2 E B H a =] g § th/ft2  Labk. Co. Produst noto

Sound shield panel aya-
tem; panole runﬁu from
247w 481 to 48" x 144,
2-1/2" aor 4" thick,
Includes spocial fag=
teners for Interlocking
panels, Unit wize 95"
. K 108" x &7 AL
&4 4 W85 73 W6 1,00 1,02 1,00 .% 6,6 AT1-2 142 Soutid Shield Panola 2

llonring test booth; In=
elder 410" x 1" &16Y;

Oytpide: 4'5" x4'0"x

7'6". Sound shield panel

nzftem: panels ronge from

2" 48" ro 4&":12#".

2=1/2 or 4" thiek. In-

cluder speclal fostenora

foy intorlocking panels. '
Double-wall rooms hava .
oueaide dimenalons From
6'0" F5!‘." xalo'l Fn
x11'4" x 80",
Single~wall vooms have
mit[:)ntdo dimenfiﬂns from

o' k38" x a
108" £ 10" D x 7'4%, gnu?d Slilésldhﬂnncnu .
arios through M
4 & .85 71 % 1,03 LOZ L00 % 6.4 RAL 42 o5 sononiMizue 2 :

Hupic practico ronm:
Ingdde: 6°'3" x 810" yyray

Outsida: 6'11%x9'5" x

710", Music practica

voem: Inside: 6'3" xB'9"

x 7'2": Outside: 6'L1"

%915" » 7'10", Wolsa

reduction inaide fo ouc-

stdo Sound Shield Rooma

4 & \95 57 97 1,09 L0 1,08 1,02 6.4 RAL 142 Series B0O 2

Uit size 30" x 87" x
4, perforated sheet
metal face with hack of
soi{ld sheet metal. RAL
- &4 ,95 .57 98 1,13 L.06 1,06 1,03 5.9 A72-124 1gy Sound Modulm

Walls made of galvanized

sheet gteel with zinc

alloy ?g:erlgusfuq,l%

BA, cold rolled Ateal in- Med{cal Examinocicn

ner aurfaca, Rooms, Sorias RE-140,
- 4 .95 40 W99 .99 99 98 .05 - RAL 168  -240; RS=240, -250

4 - - S0 gy ,99 0 L9994 .83 - - 9 Sound Proof Hooms

Unit aize 48" x 120"
Facing material, £iber=
ﬁlnu. Incambustible,
ot affocted by oil,

- - .85 .30 1T 5 § 206 8% .85 .75 RAL g3 Nonois-2
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TABLE 26C  DPREFABRICATED QUIET ROOMS - N0 DATA

Transmission Loss {decibols)

Height
Lh/fe2  Llah. Co,

Thiciness
(inches)
40D Mz
500 Yz
630 Hz
BOD Mz
1000 Hz
1250 Hz
1600 Hz
2000 Hz
2500 He
3150 Nz
4000 Hz

e
A

S1C

125 Hz
160 Hz
200 1z
250 Hz

Foots
Produce note

Anecholc chambers in sizes
ranging from amall portable
modal to woty large rooms,
¢an meet cutoff froquency
requirements of from 50 to
400 He. The An-Eck-Dic
wadges used are mada from
flbrous glase and are mounted
- - to form modular unics, - - 5%

Stael and glass vooms for
indoor or outdoors.
Standard hofghta: 8' and 10,
- - Standsrd panel: 28" wide. - . :H

?l!tﬂl}l bl;ilt anechoie
eat facilitles, Wod
18" to 90}‘ Long. e b - a2

Dasigned for administering
in~plant hearing tosc-Compact
Attenuatss external nolse’ levaela
from 23 to 66 dB over 250 to
- - 8000 Hez range. - - 92

Paptial, telephone enclosures.
Availeble in difforenc sizes and
- - abapas. - - [

Audiometric booths and acoustic
onclogsurea in Industrisl plancs,
- - Made uslng moduloy panels. - - 119

Exterior dimenslfona; Wideh, 48";

Length, 96"; itoight, 108", 'Intesrior

dimenaiona;: Widch, dto"; Longeh, 92"
- - Hedghe, 92, .

Exterior dimenaions: Widch, 96";
Length, 96"; Helghe, 100:, Interlor
dimenglona: Widch, d2ti; Length, 92";
- - Height, 92", - - 157

Porcablo audiological roscing booth,
walght = 650 }bs, 2% thick "Nolahiold"
pencls, Quteide dimensione are 29"
- - wide x 39" deep x 75" high - - 139

236

An-Eck-0lc
Chambetrs

Prafabricaged
Sound proof
Rooms

Anechoic rroma
and wedges

Audiomatetic
‘' Boach

Acougci-booth

Acoustical roomr
and Fittinge

Quiet Rooms 10
Quiet Rooms 10

Compact
Sound booth



L

2,
3.
4.
5

6,
7
a.
9.

10.
11.

FOOTNOTES FOR TABLE 26A, 263, 26C .
PREFABRICATED QUIET ROOMS

Far hearirg sualuaclon by doetors, nurses, ate,
Audiometric rooms, music practice rpoms, industrial sound controla, otc.
In-plane offices, sudlometric booths, testing bootha, clear vooms, atc.

Guard houses, power plant officea, control rooms, etc,

Industrinl haaring consultetion pregrams, testing programs in clinilcs, hosplcals, and vescarch

facilities.

For testing, ete.

For sound iaolation.

Mupic rooms, vocording rooms, reading rooms, nolse protacticn, ate.

Quiat office space for production acpervisors In nelay faccorfesa, forging plants, field joh

sites, etc.
Audipmatric examining rooms for conduccing tests of employees hearing,

Brackoted data are for the octave banda 75-150, 150-300, 100-600, 400-1200, and 1200-2400 Hr,
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TABLE 27
GYPSUM BOARD WALLS

The gound transmission losses of gypsum board walls are listed., Walls
are the most commonly used sound barriers and thelr acoustic performance
plays a very important part in estahlishing the acoustic environments in
apartments and homes. Generie Information about the acoustical characteris-
tics of walls 13 given in Sectien I-5.2.3.

Gypsuin 13 the most commonly used wall material; however, walls using
gypsum boards of approximately the same thicknesses (say 1/2 inch) can be
eracted in a variety of ways with each wall construction providing a dif-
faerent sound transmission loss. Most common variables in suech wall con-
struction are the number of pgypsum boards, thickness of the insulation
added in the cavity, additional sound deadening boards, and different stud
materials and construction, Figures 274 and 27B show two gypsum board
walls and 1llustrate the possible complexities of internal eonstruction,

Table 27 is subdivided according to the sound trangmission class (STC}
of the walls for convenilence of presentation, The sound transmission

eclass ranges are: 274, 34 to 39;
278, 40 to 44
27C, 45 to 49;
27D, 50 to 54;
27E, 55 and higher.

It should be noted that the products listed in Table 27 may not be
available from the listed manufacturer in the form that they are listed in
the table. For example, a manufacturer of insulation may build and test
walls with and without insulation, The results of such tests are alsoc pre-
sented in the table because it is thought that the information may prove
ugseful to the users. The companies (by numbers shown in Section II) with
products listed in Table 27 are: 58, 97, 99, 122, 128, 132, 154, 189,

GLOSSARY
Facing: The outside surface of the specimen. In general the side facing
the sound source

Backing: The other outside surface of the specimen. In general che side
not facing the sound source

Core: The region between the facing and the backing
Batt: Fiber wadded in sheets
Flber glass bolt: Tiberglass roll of a given length

Furring: The creating of alr spaces with thin strips of wood or metal be~
fore adding wall bonds or plaster

Gypsum: A hydrated sulfate of caleium. Ca804'2H20. Used for making wall-
boards, plaster of Paris, etc,
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Lath: Thin, lightwelght structure used as groundwork for plastering,

mounting tiles, atc.

It may be in a form of gypsum board, per-

forated metal wire ecloth, thin wood strips, ete.
Screw Stud: Studs on which the wall boards are attached by screws

Stud: An upright pilece in a frame to which hoards or laths are applied

FIBEAGLASS
BLDG INS.

Y

m—

224 BRIDGING AT
RIE-HESHT

b

PR TR ]

IR i
I s IR

5/8" TYPE X
GYPSUM DRYWALL

T
I

¥z FIBEROLASS FRICTION FiT

INSULATION

Figure 27B Gypsum Board Wall with Staggered Studs and Ingulation

238



e e b AT s v P £ AR b e e

e,

TABLE 274

Transmingion Loss (decibela)

GYPSUH BOARD WALLS; STC 14-39

.ﬁ
)
§2  gsxaggapapfdaadd
,Ea agomngnog °°°ﬂ3”“18!‘5 Foot-
g B 8838388388328 8 88 M a0 profue note
Facing: 5/8" Gypsum board
Core; ™ :i:yplumdrlllm, ﬂ.llcfr
stripa and closure plato Somi-polid cora
Backing: 5/8" Cypaum board studlens, wall ' 5'65
2-1/4 36~ 22 21 19 23 30 34 38 37 39 41 42 4D 37 37 39 42 7 cT 128 board 8,2
Factng: 1/2" Gypaum board
Cora; 2" metal edga corewall Metal edge core- 5,5,
-l acking: ypsum bost . cr wall, studlean
2-1/2 36 Backi 1/2" g bostd 10.5 128 11 4l 14
roctng: 1/2" Gypsum board
Col.'n:s 2-1/2"y£tenl studs {no
- inaulation}
Racking; 1,2" Gypsum board 172" Gypaun léha‘
3+1/2 3% 17 19 22 28 32 34 37 40 63 45 49 49 43 35 37 42 ct 132 board wall 19,20
Facing: 1/2" Gypsum board
Cora: Studa and cement pada KAL
Backing: 1/2" Gypsum board 49502 - Demcuntable
3-1/2 37 17 21 25 27 28 3% 36 37 42 43 43 45 46 42 36 39 4,22 69R 58 wall syatem 22
Facing: 5/8: Gypaum board '
gnrﬂns ;‘?gﬁ 5““ board KAL
ac 1 ypsum boar:
1421=1- 1) neabl
3-3/6 3 1919 22 26 26 29 31 36 38 4L 42 42 3 32 39 44 5,14 1 5B - wail aysces 19,20
- i |
Flaie: 372 Gignin boeed Gypaun waltioard,
packing: 5/8" Gypsum board . :g;’g "E:f Tons L8
3374 38 20 18 22 27 33 36 940 43 46 48 46 3B 37 41 42 b cr 128 dcmguntnblu i
Facing; 5/8" dypsum board
Cora; 2-172" steel atuds
éno inaulation
packing: 578" Gypsum board /8" Gypaun 1.4
3-3/4 39 22 28 20 27 30 36 43 43 47 47 49 45 37 37 42 47 cr 132 hoard whll 18,40
Feelng:  7/16" gypeolite plaster
and U%&ﬁ ﬂnishpcou:
Cota; 3/8% ploin lath and
g TR o
ac ' solit ant
™" ana yBR Finioncoas ™ - e oy 517
4~1/4 39 23 20 24 31 34 39 41 44 46 46 44 38 36 41 45 47 & cT 128 board ' 287’
Foclng;  1/2" Gypaum board
cors; Screw sruds
Backing: 1/2" Gypmum hoard g{ﬁ;‘l‘zl:;::b“rd- 512
45/8 38 20 23 23 30 33 26 38 42 44 47 51 51 49 36 36 40 4.5 cr 128 acrew studs’ 2
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TABLE 27A4 SYPSUM BOARD WALLS; STC J4-19 (Conel)

Transmizsion Loss (decibels)

2%
Hi 2 8 g
§2 parapagaggiissaaa
35umonnnnganom%ggﬂgwaight Foot~
EX B HE2RRKRAIR T EZINRERAART 1b/fe2  Lan, Co. Product tote
Facipg: 1/2" Gypeum boacd
e, § Py paittaara oy
acking: ypaum boar
TL~65= Standard stud 2,2
4-5/8{36) 17 [22] 20 [35] 37 [39] 42 (46] 45 (3B] 38 5.3 156 g9 dryeary T L
Facing: 5[3" Gypsum board
Core; .E 5 :I.“ lEaez. studs
no insulatlon
) Backing: 5/8" Gypsum bozrd 5555‘1'01:?:;%‘:"
4578 39 25 26 79 28 29 15 41 45 4B 49 52 52 50 37 36 40 - OCRL 132 insulation 1,14
Facing: 45/8" Gypeum beard
Cora:”  Hand sEude E:ﬂ:‘u;a.. e
Backing: 5/8" Gy peum board ) ahind wall
4-7/B{37) 19 [35] AL [31]) 34 (37} 40 [43] 3% [40) 43 &8 cr 128 hoard 2.1
Facing; 5 8" Gypaum hoard
Ca:n:g , IB“ygtul atuda
gno insulation)
Backing: $/8" Gypaum board 5/8" Gypsun L4
4»778 39 25 31 36 35 30 19 44 44 47 4B 49 46 36 35 41 47 - 2 132 board wall 14,30
Facing: 35/8" Gypasum board with
acing 1: ?d ggadunin; board
. ]
Cora: Hood al:uda (halled tn
facing and bhacking)
Backing; 5/8" Gypsum board with
sound desdaning board 5/8" Gypaun
lining board wall with
L] 37 17 18 19 29 33 35 40 42 42 4% 51 53 4B 41 45 51 @ T 154 lining board b
Facing: 1/2" Gypsum board
cau-.s 7 uandyatudl
Backing: 1/2" Gypsum board RAL Staggered stud 2,21,
6-5/81{39) 19 [28] 30 [36] 41 [AY] 4B [49] 47 [37] 42 6.3 TLE5=185 99  dry wall 25
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TABLE 278

Tranamisafon Loss (decibels)

GYPSUM BOARD WALLS; 5TC 40-44

-
Hi-]
LE gaazgapgaifaaad
E O v o oo oo o0 og@ada g yalgh Foot=
E:" H§ 4584 E I2TSSSERERS 1;/%:5 Lab, ta. product note
Facing; 1/2" or 5/8" Gypsum hoard
Cera: Extruded aluminum atud
and 1" slnnﬂ fiber
Backing; 1/2" or 5/8" Gypaum board RAL Marlite Partition
2-3/4 40 17 20 27 31 34 3B 41 42 43 A5 &7 49 50 49 42 46 - TLEB-61 122 Syatem #275 23
Facing: Two layers of 5/8" Gypaum
heard
Cera: Two layors Metaledge core-
wall papel with angle,
runnar, atc.
Backing: Two layers of 5/8" Gypaum Metal edga core=-
board wall, studless 5,14,
3+1/4 40 29 28 29 31 32 33 35 38 39 40 47 45 46 45 43 44 13,5 cr 128 hoard 25
Facing: 1/2" Gypsum hoard
core: 2-1/2" greal studs
Backing: 172" Oypaum bosrd 1/2" Gypaum 1,4,
A-1/2 43 20 24 27 34 1B 44 48 48 51 53 56 57 58 46 42 43 - cT 132 board wall 19,20
Facing: 1/2'" Gypsum board
m“‘;‘S Z-bfi::ygtuli a;..uds
A naulation
Backing: 1/2" Gypsum board t]:.énz;r.daxﬂlwutch 1,4
34172 40 25 27 30 35 43 47 50 51 51 55 57 58 59 50 44 46 - ar 132 ipsulation 1§.io
Facing: 1/2'" Kalkore (filrashleld)
with minimim 3/32" veneer
plaster
Core: Serew atuds
Backing: 1/2'" Kalkere (fireshisld)
board Venear plaster, 5,9,
3e3/4 40 19 21 28 34 38 40 42 45 47 47 &6 40 36 39 A2 44 - or 128 screw atud 25
Facing: 5/8'" Gypsum board
cora: tuﬁl KAL
backing: 3/B" Gypaum board 14212+ Demountable
A=3/4 43 23 26 12 35 25 19 42 46 4B 49 49 47 44 42 46 52 5,59 72 wall nystem 19,20
Facing: 7/16" cypsum sand plaster
3 and lllgﬁ crat finfuh
cote} 3/8'" Gypaum Lath ond
kings /16" Gy 4 plast
uacking: sum gan nater
and lllgﬁ coat finish 'G,{g::r:r]'.uth 5,17,
G21/4 41 23 26 30 36 40 43 44 4B 49 50 50 46 37 42 41 51 14 cr 128  screw stud 25
Facing: Two layers of 1/2" Gypsum
board
gata! 2=1/2" preal ntuld'a
Hacking: gg:réuyer of 1/2" gypaum E‘.’ﬂ; imatation
4=3/8 44 28 29 31 31 33 42 46 45 49 51 52 54 52 43 44 47 - cT 132 Ne insulation 1,8

241



TABLE 278

Tranamission Losa (decibela)

CYPSUM BOARD WALLS; STG 40-44 (Gontd)

242

L]
o
b paaspygypdaieaad
gumoaon;cnugﬁgggagﬂ Foot~
BZ R 58832888880 8238388 WA b o meme nocs
Eﬂcing: éfz" Gy;taugm boagd
ore} oraw o L}
Backing; 1/2" Gypaum board :‘{n;t{r :ﬂ}}‘g?“d's 13,
4o5/8 40 21 26 24 31 34 37 39 42 46 48 50 S0 47 37 I8 42 4.5 cT 128 screw- atuda 23
Faclng: 5/8" Gypsum board
cora; Mf:lnlcdsf c¢orewall panel
wich angles, runner, etc.
packing: /8" Gy;‘uum'bonrd ' 2::::,:{51"‘: 56
45/8 43 29 28 26 32 34 37 39 AL 41 45 48 52 54 55 57 57 19.5 cr 128 studless ‘board 14,19
Faclng: 1/2" Gypsum bonrd
caru:s -5!8"ygtudu and 2-1/21
maulnt on
Backing: 1/2" Gypsum bauard 1.4
443/8 44 29 30 35 49 4L 47 52 54 56 S8 60 $9 60 57 4045 - er 132 - 14,4
Faclng: 5/8" @ baard
: Cores - 3%!3;;"?23?11 .§5d and
. nsulacion "
{ Backing: Siﬂf Gypsum baard gigrd ua:‘f‘ui:h 1,4,
H 4-7/8 44 29 38 40 42 43 47 52 55 57 57 51 54 45 4D 44 50 - cr 132 lnsulation 19,30
Facing: 'mu layeras of 1/2"
p Gypsum hoard
Gara; Scrow studs "
1_ Backing; g;;!t;yggngi /2 Gypaum wallboard,
s unpalanced , 3,13,
S 3=178 43 25 30 27 24 2B 42 42 47 50 51 53 54 50 40 41 46 7 cr 128 serew studs 23
Facing; Two layarn of 1/2" Gypsum
’ board
cora: Screw atuds "
packing: gg:réayar of 1/2" Gypsum Gysaum wallboard,
unhalanced, 5,12,
5-1/8 44 26 30 28 35 37 Al 43 47 S0 S1 53 54 53 42 42 46 7 cr 128 screw stud 23
Facing: 3/8" Gypsum board with
! c 8 uiniallzgi chanpel
i ara: ood #Ew
b ) : Backlng: 5/8" Gypaum board Eﬂfﬁi‘ tff,l,gﬁé"“'
- C 5+3/8 40 27 27 29 25 30 42 42 46 4% 51 53 51 42 40 44 54 6.4 cr 132 inaulation 1,15
. . Faclng: 3/8" Cypaum board Drywall wood
! Cora: Wood studs and furring studs, fireahleld,
: channal wall board, insula=
. sacking: 5/8" Gypsum boacd :1m-|I renilicnk
543/B 43 24 20 30 36 38 40 A1 44 48 4B 5150 4542 4349 - CT 128 turring chonnal 7,23



TABLE 278

Transmiaaion Loas (decihels)

GYPSUM BOARD WALLS; STC 40-44 (Contd)

n’h
m
_g.! R EEEEFEEE R
d g ugsoveeccst288288 yum Fout
E° 5 288873 SA882N28 Q5% 1;}%:5 Lab. Co. Produgt note
Facing; &§/8Y G{psum with pound
deadening board atrips
(adhesive hotween these two)
Core; Wood stud (palled tp £acing
and backing)
Backing: 5/8" Gypsum with sound
deadening hoard stripe "
{adhcalve hetveen theae two) 51’?{ Gypaum bonrd
5=3/4 62 21 23 26 31 35 39 44 47 49 51 54 55 48 41 46 51 8 cr 154 board"siReps 2
Facing: 5/8" Gypsum board with 1/4"
sound dcudnnlni board
Core; Wood mtuda (nalled to facing
Racki: 5!3"bg‘:ki“8)bn d with 1/4"
ac H Bl ard w.
e sound ggnd:luins bonrd 3!1?'1' E{g;“’n board
5=0/4 43 25 22 28 37 38 37 42 45 47 49 53 56 54 51 54 58 8 cT 154 hoard lining %
Faeing: 'Twe layers of 5/8" Gypaum
ook stud
Core; ocd atu
Backing: Two layers of §/8" Gypaum E:ﬂflé‘;u::gd
baard laysr fireshield '
621/8 40 25 23 23 34 30 33 34 37 41 46 4B 4B 45 43 47 S1 - cr 128 wall board 23
Facing; Two layers of 5/8" Gypsum
annsd tud and fibergl
Core: ood stud am erglas
packing: fwo layora of 5/8'" Gypsum g;’ﬂ‘{;ﬁl{,"";:"fﬁﬂf'
baard ahield wallboard,
6=1/8 41 25 23 24 36 39 34 35 38 42 47 48 49 46 44 47 51 - cr 128 insulation 23
Facing: Two layers of 5/8" Gypsum
board aeparated by furring
chamnel
Cora: Metoledge corewall
Backing: Two layaers of 5/8" Gypsum
board Beparated by furring Motaledge coras
channel wall, atudless 5,6 :
6=1/4 &4 22 23 29 34 19 44 51 57 61 64 66 6B 63 59 62 66 18.5 cr 128 hoar 1‘,5 :
Facing: 5/8" Gypaum board .
Cote: Heed studs and horizontal prywall, wood .
| wocd ribs stida ataggered,
Backing: 5/8" Gypasum board Eirnhialﬁ
6-3/4 ‘42 26 26 29 15 37 3T 18 43 45 45 47 47 42 39 43 47 - cT 128 wallboard 23
Pacing: 5/8" Gypsum board
Cora: uagd :tuda and no in-
sulation
Backing: 5/8" Gypaum board gfﬁg“ Laolacion
6=7/8 42 29 28 31 29 35 4D 42 44 46 46 4B 46 39 19 46 52 7.2 cr 132 (no ineulation) 1,15
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TABLE 278  GYPSUM BOARD WALLS; STC 40-44 (Concl)

Tranaminsion Loss {declhals)

L]
2% WOy
25 eaaaaaaaa:f;ffff
wkl U n o oo a o ogda S o mn g Foot=
B 5 38823382828 %882338 B . o Produst  nata
Eacing: 5/31':IGYPB"N Eourdﬂ q
ore; Daul a Tow 0f wood astucds
Backing: 5/8" Gypsum board 5?‘{;?" laolation
9=1/4 43 34 33 38 35 37 49 47 51 53 54 56 54 45 39 45 54 - r 132 ¢na insulation) 1,15
Facing: 1/2" Gypsum board
Core; Chase xgll with 12" cora
I g atan b as o7 hatght
- stud brace a alg
Backing: 1{2(' Gypsum board 5‘_';;'; 1solation
13 42 27 30 33 36 36 45 48 47 49 51 53 55 50 40 39 45 - cr 132 ({(no insulation) 1,9
Facing: 1/2" Gypsum board
coray chame wall with 12" core
space - 1-5/8" two studs,
stud brace at midheight
packing; 1/2" Gypoum board 1/2" Gypaum
- or 132 board wall 19,20

13 A3 30 3L 37 40 40 45 47 46 49 51 53 56 50 39 40 47
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TABLE 27C GYPSUM BOARD WALLS; STC 45-49

Transmiasion Loss (decibols)

-ﬂ
-
LE aaﬁsaaaﬂafﬁf;’:ff
3 o o ooe o o aa =] =] 1l Foobs
E: H SN A8N a g §| & 88 § S8 3 3 3 ;‘:,‘%25 Lob. Co, Preduct note
Facing: 1/2" Gypsum board
Corn:s 2 1/%"y§:ud wich 2-1/2"
nsulation "
packing: 1/2" Gypsun board ;ésracﬁﬂm
A«1/2 45 23 29 I 41 40 45 52 33 55 58 59 5B 58 48 43 49 - cT 132 with insulation 0
Pacing: 1/2" Gypsum board
Cuu;s Juli'.’." :tegl atud with
naulation ]
Backing: 1/2" Gypsum bosrd %é:rdﬁ‘yfplum
3-1/2 46 23 29 )4 3B 45 50 51 54 55 57 58 59 &L 50 44 46 - T 132 with insulation 1,4
Facing; 1/2" Gypsum wallboard
Cova; Scr:w astuds and 2" mineral Gypsum wallboard,
woo
Racking: 1/2" Sypaum wallboard :::::m;g“ﬁ“h 5.8 :
3-1/2 47 24 29 30 37 43 47 51 53 54 55 56 57 58 53 46 47 5 cT 128 demauntable 25 '
Facing: 5/3" Cypsum board K
cura:s -U%":?tud with 2-1/2%
insulation
Dacking: 3/8'. Gypsum board E{,E:dazﬁﬂ“‘
3+3/4 45 26 35 34 40 44 49 32 5355 59 54 50 44 41 45 51 - cT 132 with Lnsulation 1§ 30
Facing: 1/2" gxal-Kore with minimum
3/32" Kal-Kote plaster
Cote: 21/2" serow atuds with 2"
l.bar las
packing; 1/2% xll-xnro with minimum
3/32" Ralexota plaster vencar plaster, §,%,
3+3/4 46 25 32 35 29 43 46 4% 51 51 51 33 50 42 42 44 47 & cT 128 screw atud 23
Faclng; 1/2" cysnum ba-rd wich 1/4"
5 E oapd lining
Creing: siaha ;:ﬁm“b::ﬂ wich 1/
Bocking:
sypnum!nnrd lining E;ﬂ:lll)aﬂcé;gnum
4 4% 22 24 27 37 40 63 44 4B 30 51 52 53 50 47 47 52 - cr 128 wallboard 4,23
Facing: 1/2" sand plastar and 3/8" :
5ygmm luﬁ i
B gs L/ san ot anteeund 378" :
Backing: s antar an Lach snd plaster :
RYpaum 1. nn acrew atug. 's,10 !
4eLfb 45 34 31 35 40 4h 4B 52 53 55 55 48 41 47 52 55 59 12 cr 128 baard 14,23 ;
racing; 1/2" nnndlf‘lutar and 3/8" '
gygnum lat
CotRing: L2h sand piesces and 3/8"
scking: a4 aster an "
gypsum 1ntg 3:I.".;'th 5’5‘1“:1 th
h=1/4 46 34 23 38 43 46 48 32 53 52 52 49 43 42 4B 50 54 )12 cT 128 sand plaster 15,21
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TABLE 27C

Transmission Loss (decibols)

GYPBUM BOARD WALLS; 5TC 45-49 {Contd)

B
4 oo 4
ER ssaaasaaaiisaiss
.ﬁ&moooangcagn§gsﬂgi¢ai§hs Poots
E-mszannsmgsaﬁmaamgmm Lab, ¢ca, Produck note
Facing; /2" gypeum boatd
(:cu'u:B 3-5/8" acrew studa Egg:gm :;I.lh
Backing: 1/2" gypsum board layar. et 5,12,
4578 46 25 21 36 1B 43 47 49 52 33 56 59 5% 61 47 42 4t 5 cr 128 studs 25
Facing: 1/2" cypsum board
Core:; 3-5/8" scraw studs with Oypaias wall
; Eiberglas bolts board, single
Backing: 1/2" Oypsum board I.y“,: sCran 5,13,
4e548 46 27 32 32 37 40741 46 49 52 54 55 55 55 46 42 47 5 cT 128 gtuds Zi
o o el L,
ore - stesl atu
Backing: Gypaum bosrd E,f;'{a ";"%ﬁ"““’
4e5/8 46 28 32 15 39 44 48 32 sS4 56 56 5D 58 5B 48 43 46 - ¢r 132 fnauldtion 1,14
Facing: wo layers of 1/2" dypsunm
o4rs
Cara; -5!8" scraw stud and 3%
f£iberglan holts
Backing: One layer of l.f2“ Cypeum — nnbo-rd.
board gn lanced 13,
52178 49 27 34 16 41 44 47 4D 53 55 56 56 A6 5B 47 46 52 7 T 128 unw ltudl 25
Facing: ;vo layers of 1/2" Gypeum
rd
Core; 3-5/8" screw stud and Z2
fiberglas bolts
packing: ona l.uyar of 172" Gypoum glum wnlbolrd.
alanced 1
34178 49 29 34 36 4D 43 :.7 50 53 85 55 56 56 57 50 46 30 7 et 128 Sceos acuds il
Facing: Ewn layars of 1/2" Gyprum
Core: -5[8" atuol studs with
3-1/2" ipsulation
packing: One layer of 1/2' Gypoum aypaum
bonrd board wall with 4,19,
5+1/8 49 34 37 40 43 46 49 52 54 56 56 58 60 59 32 46 49 - cr 1312 inaulacien d
Facing: 5/8" Gypsum board with
rasilient chantial
Core: Iélnodrliudn and 3-1/2"
Backing: S/E'.' gy;:um board "“"" g‘“}z'“““'
5=3/8 46 29 33 37 40 44 50 51 56 54 55 55 54 4B 42 50 58 6.4 cr 132 .lnlufnl:ion 1,15
Facing: 1/2" Gyglum bnnrd with 1/4"
Gypsum baosrd lining
Sacking: 1750 Gypeun hoard with 174"
acking; ypeun hoard
Gypsum Bonra 1ining Z"' c}p'::“eﬂ'_?:d'
521/2 45 21 25 32 36 39 43 44 4B 52 53 56 57 55 51 50 53 - cr 128 OII.’ 4,2
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TABLE 27¢

Tranamission Loas {decihels)

GYPSUM BOARD WALLS; STC 45-49 (Contd)

i
e
g H
{ B aaspaxgapafiiasad
A ] B ngggunesgseg 2 Weigh Foot=
i fn"—'" t."r: HNEYSAarR3IR38 % E 288 a 3 lbf%l:ﬁ Lab, Co. Product note
: Facing; Two loyors of 1/2" Gypsum
t board
§ Core: 3-5/8" Steel stud
l Racking; gne énynr af 1/2" cypsum Gypaum board
oar
all wit
i 5.1/2 45 29 31 35 35 35 41 4B 47 49 5L 53 56 53 43 41 46 = er 154 Pantd Lining 11%
i
‘ Facing: Two layars of 1/2" Gypsum
i board
cera; 3=5/8" perew sruda
! Backing: g‘wo ényarl of 1/2" Gypeum Gypoum wallboard
! aat double leyer, 5,13
; 5-5/B 46 28 31 33 35 4L 43 44 40 52 55 55 56 53 44 45 50 9 cr 189 screw scuds = 23
|
|
; Facing: ‘two layers of 1/2" Gypsum
nar
I cora:  3-5/8" screw scuds
Backing: Two layera of 1,2" Gypsum Gypaum wallboard,
board double loyers 5,12,
Se5/8 4B 34 35 34 38 41 45 &7 51 53 54 57 57 57 46 46 50 9 cr 128 acrew studs 25
Facing: 5/8" Gypsum hoard with 1/2"
sound deadening board lining
Facking: 5704 Gypesm bosrd wlth 1,2
Backing; ypsum board w /
sound dzndentng board 1lining Ei {“:,“&;“d
5=3/4 48 28 27 37 41 63 44 48 50 51 53 55 59 57 5% 57 &0 8 cr 154 board lining 24
Facing: 578" Gypsum board with 1/2"
sound deadening boatd lining
Core; Wood studa
Backing: 5/8" Qypsum board with 1/2V
deadening board lining RAL Fortition wall
5-7/8 48 24 28 34 37 42 47 51 55 58 61 62 64 63 60 61 64 7.7 TLIO0-3 189 aystem 21,22
Facing: 5/8'" Gypsum board with 1/2"
dound dundening board lining
. Gors; HWeed uudn {01l nailed
Backing: Slg" Gypsum board with 1/2%
% ¢ sound dgndlning beard lining ) gég:dcwﬁﬁmulch
6 46 22 31 36 3B 42 46 47 50 53 55 57 36 53 51 54 55 8 T 154 board lining 24
Facing: S5/B" Gypesum hoard with 1/2"
pound deadening board lining
Corn; Wgod)ntudl (udgeuiun applica-
t
Backing: $/8" Gypsum board with 1/2"
e pound dgudanlng board lining gég:dcunlgmwuh
& 48 24 35 18 139 43 47 48 50 S4 56 57 54 52 50 51 82 8 cr 154 board lining 24

a1




TASLE 27C  GYPSUM BDARD WALLS; STC 45-4% (Concl)

Transmisston Loss (decibela)

]
2
] »
£ aapaaagaafiiAAdd
£ ©w wooo oo o @dinoe o o 2 wolgh Foot=
B B 8837888858582 38 UM e o produ s
facing: Two layers of §/8" Gypeum
board separated hy furring
channel
Lore; Metaledge corawall
Backing: Two layers of 5/8" Gypsum
board separated by furring ;
channel Nerevall stude 5,6
64174 46 22 29 38 44 4B 53 57 61 64 66 68 69 69 61 63 66 18,5  CT 128 Tews board 1,19
Eorar™ fiond siban ulch Fiborgl
ora; (2] tuch wic er| ag
Backing: 578" (.;ypuum board 2 S‘_’&g“wt:gutm"
6=7/8 49 25 31 13 40 40 42 45 46 48 50 53 54 50 49 51 5% 7.2 (23]} 132 tnasulacion 1,3
Facing: 5/8" Gypsum board Dryvall, woad
t:m:'u.-g Vool lit‘:ﬂ with Fiberglas ﬂggzhg:fﬁg“”d'
Backing: 5/8" Gypsum board waliboazd,
7-1/4 45 32 36 38 42 42 41 42 45 47 4B 50 50 45 41 45 49 - T 128 insulaticn 4,23
Facing: 1/2" Gypaum board
Gare; Double rows af wood studs
with 1/2" sound deadening
board in 1" apace between
EWG ToWs
Backing; 578" Cypsum board Gypaum
9a1/2 4B 27 30 25 34 29 43 47 55 53 56 59 61 62 57 61 &7 1O cT 154 board wall 24
Facing: 5/8" aum board
cnrnl:‘s Dnublgygnw of wood scuds
and 6 mil polytheylene film
bBt“uan two rowa
Backing: 5/8" Cypsus board S/8" Gypaum
101/4 45 25 28 33 33 37 41 46 49 31 55 57 59 54 56 49 - OCRL 154 board wall 4,24
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TABLE 27D CGYPSUM ROARD WALLS; STC 50-54

Tranamigaion Loas (dectbolas)

wﬂ
2'a
2 . SN N N N
£ zagugapagliiasad
F 0 wogogownoooaoa Qo o 2 Weight Foot~
S B SBERAGE8S88NER 888 WY we. oo prower  nore
Facing: hwu énym‘s of 1/2" Gypsum
0axY
Care: 1" Fiherglnn znd furving
4 Hacking: 2" Mu:nledga carewzll panel Motaledge Caves 6,
{rom,)53 29 33 37 43 47 51 55 56 57 53 59 60 60 G0 62 64 12.5 cT 128 wall studleas 14.19
Facing: 1/2" cyEaum hanrd with 1/4"
. Gy sum board lining
cora: 15/2"5;:“ stud wu:h 2"
] ar
Hacking: 1/2" Gyﬁsum hnnrd with 1/4" 2:{"‘11'},'.’."""
Gypasum board lining Cypw
4 53 32 33 36 43 48 52 55 55 55 54 57 60 62 62 59 66 - T 124 un!.lhnnrd 4,2
Facing; Two layers of 1/2" Gypsum
board
core: Screw studg (2-1/2" and
glass flber)
sacking; Ono layer of 1/2" Gypsum Cypsum wallbourd,2 ,5
hoard RAL FbaLanced, 'a 28,
4-1/8(52] 34 [3B] 40 [461 50 (841 54 [56) 56 [51] §b 7 1166-66 128 Meraw studs 23
Facing: %‘uo énynu of 142" gypsum
ar
Cove; 2-1/2" geeel acud wich
fiberglae ingulation
Backing: Ono layer of 1/2" Gypsum Nolsa taolation
board #-518 with 2-1/2"
4-3/8 51 32 34 35 43 47 52 55 56 58 58 60 61 61 54 47 51 - cT 132 insulation 1.8
Faclng: 1/2" GyEnum bosrd wl-th 172"
Gypsum board 1
facking: 1727 oyprun E“" '"i!afi?iﬁ
Racking: ypsum bodra w Gypsum bosrd wall
Gypaum Lining RAL dtiole lapor, 4,8
4=1/2 53 38 41 44 A3 47 49 51 54 55 55 58 58 58 5) 51 52 9 TL66-65 128 seraw sruda 21,53
Facing: Two layors aof 5/8" Gypeum
board
Cfora: Seraw studs "
Backing: ;::rlayarn of 5/8" Gypsum Gypaum wallboard
double layer, 2.5
5 [50] 28 [35) 41 [44) 4B [51) 53 [55] 5) [54) 55 11 GE1l 128 acrow studs 8,21
Faclng: Two layers of 1/2" gypaum
0arY
Cora; 2-1/2" ateel studa
Backing: g::rényeru of 1/2" cypsum E?é'“ hmln:ion
5 50 32 36 26 40 39 46 52 52 53 55 56 57 57 54 50 54 - er 132 lnuuln:inn) 1d,%0
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TABLE 270

Transmlasion Logs (decibels)

GYPSUM DOARD WALLS; STC 50-54 (Contd)

w
o
a H H
L pasg g daads
5”“‘38‘:‘“888:‘3538‘335"“?“5 Fook-
E"Gﬁ-—um:\qmwgﬁ—o—lrﬂnnq b/ie Lab, co, Produck note
Taset® Gond atida” Biberales and
are; nod studs orglas an
furring channels %Iﬂ:%ﬁl:m’gnﬁfu'
Backing: 5/B" Oypsum basrd boatd, vesiltent
3-3/8 [52] 32 [35] 44 [4B] 51 [52] 56 [59]) 56 [58] 59 - cT 128 furring channel 2,21
Faclhg: Two layera of 5/8" Gypsum
board 4 ' L
Coro; Screw atudes and mineral wool
Backing: One layer of 5/8" Gypaum E:E:&‘:'E:g;.
bonrd Cypaun 2,5
5-1/2 [53] 31 [37] 4B {48) 56 [56] 56 [57] 56 {53] 55 9 calt 128 wallboard 1\
Facing: ‘fwo layers of 1/2" Cypeum
board
Coro; Scrow atuds and fiberglas
131 E‘:‘u; £ 12" g
Backing: o layern o YPBuUm Gypsum wallboard
beard diﬂbln layer, 's 13,
5=5/8 50 30 36 36 38 46 48 50 53 56 56 57 59 59 48 48 54 9 cT 138 screw studs Zi
Factng: Two layers of 1/2" Gypsum
board
Cove; 3-5/8" mcyew studs, 1"
cang: oaTEI LR
Backing: ne layer o ypoum Gypsum wallbaard
board dbable layer,  's,12,
5-5/8 53 34 38 38 43 46 50 53 56 59 §9 61 61 62 55 51 85 9 cT L28 scrow studa 25
Facing: 5/8" Gypsum hoard with 1/2"
Homosole dound deadening board
Cor:i g?gﬂ g:udn board with 1/2%
Backing: ypsum hoard wit
8 Hemogole sound deadening hoard KAL Siﬂ Eﬁ:u&:uhgsrd
5-3/B 50 27 29 37 19 43 46 47 51 53 59 62 62 60 57 57 55 = 50§-2-87 97 deadening boards 23
Facing: 5/8" Cypaum board wich 1/2"
sound dendaning board
Cote; “Wood stud and glasa flber
insulatien
Backing: 5/8" Gypsum hourd with 1/2%
gound deadening board RAL Partition wall
5-7/8 52 28 32 39 43 46 56 55 57 59 62 63 65 64 61 62 63 7.8 TLI0-2 189 syatem 22,23
Focing: ‘Two layers of 1/2'' Gypsum
board
Core: 3-5/8" pcrew studs
Backingt Twa layers of 1/2" Cypuum
beard Gypsum 1,14
6-1/8 50 34 34 40 42 40 47 53 52 54 55 57 59 SB 4B 48 52 - cr 132  hoard wall 1‘5.2{5
Faclng: “we layers of 5/8" Gypsun
board
Car:i 3-5/?" lcrawfsg'l-;gﬂ
Hacking: Twa layers o Cypsum Gypauz wallboard
beard dbible layer, '2,5
6-1/B[51) 29 [29] &1 [45] 48 [54) sS3 [54] 52 (54) 57 11 can 128 scred studs 144
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TABLE 27b

CYPSUM BDARD WALLS; STC 50=54 (Contd)

Tranpminsion Loae (decibela)

i .
i desadaaggaiiaadaa
F% B 8883588238888 ¢8289§8 Yetshs Foot
- H S ERARA PR B = I TR R S lbf%t Lab, Co. Product nota
Facing: 1/2" plaster with finieh
CDIllt unddﬂﬂ"dlgﬁhﬂb 1
Care} Holo atuds an erglan
Backing: 1/2" pluster with finls 2;’;&{"&’;5’3:
coat and 3/8" lach lach'and plaster 5,16,
6=3/16 51 39 41 43 46 &7 51 53 55 58 57 56 51 47 51 53 56 12 cT 128 holostud 23
Factng: t?m ‘liayarn of S/8" Gypsum Pryuall, wpod
QAT
Gore: Wood studs and furring ::u:‘; ‘l!f::::l.ald
. channal o wallboard, ine
Backing: Two layars of 5/8" Gypaum aularian resili-
beard ent furrf.ng
6578 50 21 34 36 42 44 46 49 51 54 55 37 S7 54 51 53 57 - cT 128 channel 23
Facing: guu ényerl of 5/8" Gypaum Brywall, woad
nat
Corat wood studs, 3-172" fiberglas ﬁ“dl'_ ‘flf:b:gi 14
and furring channels (ona aide) " {;b d"‘ i o
sacking; two layors of 5/8" Gypaum ’:1“?;; 'ru:Ili-
board ent furring
6-3%/8 54 32 37 39 44 4B 50 52 S5 57 58 60 60 59 55 56 59 - cr 132 channel 13
Facing: 5/8'" cypaum board
care: l:nadlnr.\;dl and tiberglas
naulation
Backing: 5/8" Gypaum board Efég”utgg““on
6=7/8 52 30 38 43 42 45 47 50 52 54 54 57 535 52 54 56 5B 7.2 G&H 132 insulation 1,15
Facing; 1/2" Gypsum board with 1/2"
sound dedadoning hoard staggared atud/
Core; Wood studs dry wall wich
Backlng: 1/2" Gypsum board with 1/2" acund deadening
sound dandening board RAL board 2,21,
7-3/4[50] 29 (34] &40 [45) 47 (52] 58 [61] 62 [59) 57 &  TLG5-200 99 2}
Facing: 5/8" Gypsum board with L/2"
aound deadening board
Soching: 378¢ ypeun bonrd with 1/20
Backing: ypsun bon "
8 aound dgadnning board RAL 3{?1 E{‘:;“Engm"d
7-7/8 50 27 30 34 19 42 47 52 56 59 59 60 60 61 61 60 60 6.5 TL7O0-4 189 deadening boarda 22,23
Facing: Two layers of 5/8" Gypsum
bk
Cores opd atuds
11, wood
Backing: Two layers of 5/8" Gypaum Eg‘!:a ataggered
baard double la §§ fire
B 51 31 35 36 42 45 47 49 S1 A4 54 56 36 33 51 55 59 - T 128 ahteld wallboard 23
Facing: Two layora of 5/8" Gypsum
':“5‘1 d d 3-1/2"
Core; ool atuds and 3-
) Dry wall, wood
. Eiberglan " stﬂdn lc:lggered,
Backing: Two layers of 5/8'" Gypsum doubla layar flre
board shield wallboard
8 53 35 19 45 45 49 49 52 53 54 55 56 57 54 50 53 57 - cT 128 insulatfon
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TAHLE 27D GYPSUM NOARD WALLS; STC 50-54 (Conel)

Transmlesion Logs {decihala)

@~
™
58 fdapagpagafEfrady
= a o o
u:umncaﬂn e oo n oo N e Weigh -
| BS h SRR ASREESISREA8 B . e medwer PO
: Facing: 5/8" Gypsum board wich 1727
Deciban lining
' fare; Double rew of wood atuds
Backing: glﬂ:hcypf\:mtboazd with 1/ pry wall, wood
eciban ALng 3
atudg, Declban 2,8
: 8-1-2[53) 31 [37F 43 [49] 43 [58) 6L {611 64 [G4) 65  ~ G&H 128 board” 2i !
. i Facing: 578" Gypesum hoard
' Cave: Double raw of wood gtuds {1"
: apare), 1/2" gound deadening
! I;.onrd In that cavity and 2"
neylation
Backing: 58" Gypsum boord gﬁ:dcﬂﬂtfm
9-1/2 50 27 33 DA 40 41 45 48 52 53 57 59 61 61 57 60 10 cr 154 with insulacion 24
: Facing: 5/8" Qypsum board, re-
1 ellicnt channel and 1/2"
sound deadening hoard
Core: Double vow of wood studs
Backing: 5/8" Cypaum board 578" Gypuun
9-3/4 50 32 31 16 38 46 48 53 57 57 61 64 65 60 49 51 56 10 cT 154 board wall 24
Facing: 578" Gypaum hoard
] & raslltzgc channal "and
12" sound dendening hoard
Core: Douhle row of wood studa
Backing: 578" Cypaum board S/ Gypaum
i 19-V4 53 11 32 39 41 45 49 54 57 60 64 67 68 6B 65 69 73 1o cT 128 hoard wall 24
!
Facing: Two layers of 1/2" Gypsum
- : Dowb £ waod stud
: Coro; Double row ef wood studs
- . Backing Two layera of 1/2" Gypaum Ei&‘if‘&oﬂﬂi’ﬂ
baard ln{ar (1/2"} fire
10-1/4 54 31 36 41 41 45 50 52 55 58 57 62 61 64 59 57 62 - cT 128 8hleld wallboard 29
Facing: 1/2" Gypsum board
|::c:m:8 chasa yrgll with 12" core
gpuce, 1-5/8" two atuds,
J-lé'zl one layf}-]lnarlanmn,
atud hyace at points
Backing: 1/2" Gypsum hoard ﬁ‘_’é'{-;', 6‘:::1;5{'?3" ;:
13 32 233 37 39 42 46 50 53 55 57 59 60 62 61 50 48 54 = OcRL 154  inpulation 19,20
i Foging: 1/2" Gypaum board
1 Core: Chase wall with 12" core
space 1-5/8" two stuwds,
3=1/2" cne layer insulation
(S5tud brace at midheight)
' Backing: 1/2" cypsum bonrd 1/2" Gypsum 1,19,
154 board wall 24

13 53 34 40 41 43 47 51 52 53 57 59 61 63 62 51 50 55 - OCRL

b
=2



TABLE 27E  GYPSUM BOARD WALLS; STC 55 and HIGHER

I
j Transmission Loss (decihals)

n

o "
, L ﬂaamaaaaa:ffgfff
! - 4] (- - 2] o o =] 5 N B elght Fook=
! 82 5 8833883888 :2824¢8 A% La co. Product noce

Facing: Two layera of 1/2" Gypeum
hoard
tora: 2-1/2" atcel stud with
2-1/2" insulation .
Backing: g‘wo éa_vn:'s of 1/2" Gypaum Noise imolation
oar W-516 with 2-1/2% 1,8
5 58 35 39 44 49 53 57 60 59 61 62 61 64 64 59 55 57 - cT 132 Insulation lé,

Facing: Two layers of 1/2" Gypsum

Jhoar
Core; 3-5/8" sreel stud wich 3"
i insulation
1 packing: Two layers of 1/2" Gypsum
! board 1/2" Gypaum 15146
6=1/8 56 &0 44 4B AB 52 56 59 5B 60 50 61 63 62 55 52 57 - cT 13} board wall 19,2
ing: 5/8" Gypeum board
E::Bs:\g Dnuhle’gaw of wood mtuds
am{ 3;1)’2" flborglas in=
, sulacion tlon
' Racking: 5/8" Gypaum board Ef%;ewi:;l';_ﬂzﬁ
| Gu1/4 55 34 39 44 A4 4B 53 51 55 57 59 61 63 38 54 60 65 - cT 132, inaulation
Facing: 5/0" Gypaum board
Cora: Da:hés ?Z: nflwnmz gl:liuiai
an arglas Lnsulation
. 1 Nefae fmolation
Backing: 5/8" Gypsum hoard WeHT with o

9-1/4 58 41 43 45 48 51 55 54 57 59 60 62 64 62 59 63 55 7.1 cr 132 insulacion 1,15

Facing: Two layers of 5/8" Gypsum
board

core; Dugb;eligﬂ ?Ebwnm{ atuds
and 3= arglan
Backing: E‘g:rinyera cf 5/8" Gypsum E:ﬁd::léu;u:g:d
layer fire ahield
1043 57 37 39 45 47 49 52 53 57 60 6] 66 67 GF 65 66 67 - cT 128 wallboard 23

Facing: 1/2" Gypsum haard
Cara: Chage wall with 12" core
space, 1-5/8" ctwo atuds,

Racking:

a
9-1!2" inaulation, stud
braces at midhelght
1/2" Gypsum boar

Nelse isclation

W-517 with 9-1/2" 9,19
13 55 38 42 44 45 47 54 54 36 59 61 63 65 62 53 51 57 - cT 132 1nsu1:tlon ! 24"

Facing: Two layors of 1/2" Gypaum
hoard

Core: chagse wall with 12" cove
s[:ncn. 1=5/8" two mruds
three loyera of 3-1/2" {n-
aulation, atud braces at

P midhelght

! Backing; One layer of 1/2" Gypeum

| board 1/2" Gypsum 1,1%,
13=1/2 59 &2 45 47 59 52 55 57 59 62 62 64 66 66 57 56 61 - cT 132 hoard wall 24

Facing: Two layors of 1/2" Gypsum
beatrd

Cot'm; Chase woll with 12" cere
space, 1-5/B" two studs
cgren layars aof 3-1/2" {n-
sulaticn, stud hraces at

midhelghe
packing: Two layers of 1/2' Gypaum
boaed 1/2" Gypaum 1,19
14 60 43 48 48 50 52 55 57 58 61 62 65 66 67 59 59 67 - CcT 132 boeard wall 20
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FOOTHOTES FOR TADLE 27A, 278, 276, 27D, 27E
GYPSUM BOARD WALLS

1. Data weras provided in a graphical form.

2. Bracketed data are for 175, 350, 700, 1400, 2800 llz rospectively. Tho bracketed (STC], glven for
thase data, fa an average of frequencies rather than an uctudl 5TC,

3. STC range.

4. Approximate thickneds as computed from the sketches of the product.
3, Nonloadbearting wall,

"6, Not to be used in humid environment.

7. Resiliont furring channela on both sides do not incraase transmiasion loas.
A. Recommended maxtmum hoight; 12'0"

9. Recommended maxtmum hoight: 18'0"

10. Recommended maximum height:  B'6"

11, Recommonded maximum height: 13'6"

12, Racommonded maxinum height; 17'3"

13, Mecommended maximum hedighe: 20'5"

14, locomuended maximum helght; 15'0"

15. Recommonded maximum heighe: 14'0"

16. Recomtended maximum helghe; 22'o"

17, Recommended maximum height: 15'0"

18. Pluster mist sat within & maximum of 1 hrs,

19, Tedted and evaluated dccording to ASTH E90~70,

20, 'Tested and ovaluated according to ASTH R413e70T,

21, Tosted and avaluated according fo ASTM R30-61T.

22, Teoted and evaluated according to ASARP 2-24.19-1957. .
13, Tested and svalunted according to ASTH E9O-66T.

24, Tetted and svaluated dccotding to AMA 1-1I-1967,
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TABLE 28
STEEL WALLS

The sound transmlssion losses of wall constructions where sheet steel
is a major component of the wall system are listed. These walls are avall-
able with insulation placed ingide the cavities to reduce sound transmission,
Figure 28 showa the internal details of one specific steel wall partiticen.
The classification between semipermanent partition and wall is not always
clear and therefore Table 38 should alsc be referred to for additional prod-
ucts which can be compared directly with the products listed in Table 28.
The companiea (by numbers shown in Section II) with products listed in
Table 28 are: 62, 182,

ROCKWOOL
SOUND INAULATION

Figure 28 A Section through a Steal Partition

GLOSSARY

Gypsum: A hydrated sulphate of Calcium. CaS0, *2H,0. Used for making wall~
boards, plaster of Paris, ete. ’
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TABLE 28 STEEL WALLS
Transsiasion Lews (decibeln)
S
n .
P osrasuppagpaazass
L] n e oo omno oo oW A4 an 9 Walgh Foot=

B2 F S289A338882833838% Wkt e o weoduer hoce

Panel Stiffnare and rock wool

insulacion betwsen 20 ga,. ateal

shacts, RAL Monoling wall 1,
2-1/4 39 15 23 30 33 38 4D 41 42 43 44 46 40 48 46 46 49 4,46 TL73-104  1B2  Partition 2

Welded ateal riba, vertical

stiffners of 14 ga, steel and

rock wool Lnsulation between 20 ga.

steel aheats, G&H Twinline DF-410
2=1/4 40 18 3% R 39 43 44 50 VMP 76-5T 182 Partition

Welded Stael Ribs, vertical atiffners

of 14 ga, steel and rockwnol insulae

tion batwaon 20 ga, steal sheeta ChH c"ﬁ“"’ 3,
2174 41 17 ) 39 42 45 43 5,13 VMP 54-ST  1a2  MS<454 4

Perfarated 1B pga, Calvanized ateel

n-{innﬁ iaith 288 fé.bn;u uilndni.n

olyethylene bage and channel wa 1

gﬂ ga, Galvanized stecl. RAL i}:‘a";:uﬁ:}.l %:
2=1/2 29 16 14 16 19 20 23 25 27 29 31 34 36 35 34 36 34 4.5 TL72-68 62  Wall System 6

Parforated 18 ga, Gnlvanized ntesl

C-{Lna: \irl.:h ?nall fébu;l uu;ludl{n

clyethylona bags and channel wa

go ga, Galvanizod ateel. RAL E:Sngﬁi::él %:
3-1/4 53 18 16 18 20 23 26 29 13 36 18 A1 42 40 40 43 45 4,7 TLT2«66 62 Wall Syetewm &

Perforated 18 ga, Galvanired ateel

Celiner with gloss mineral filbers and

1z;mihl" ﬂl\l.gkiglu; Etgui maglntlon

oth peale n palyet ane bags

Chantial wall Zﬂpsll: Galvanizad ateel AL cn:s"g:}l::tl é'
3-1/4 40 22 23 25 27 30 33 37 42 &4 47 49 51 53 52 55 57 5.6 TL7Z=81 62 Wall Bystem 6’

Parforated 1A ga. Qalvanized preel

C-linpr with glaas fipers sealed

in polyethylene baga, shadowall 20 ga, Shadowall 3,

Galvanizod atesl, RAL and Celiper 5.
=174 &4 20 23 30 35 29 44 48 50 51 54 55 54 52 51 51 5) 6.1 TL70-231 62  Wall System 6

12': uélgﬁlvnnizadbategl G;u?ar fibars

W sum board an ass ars,

20 84! Galgiaited toel S hadawsll, i:;dgfﬂ'k“ §;
4edf4 46 TH 25 31736 39 44 49 53 54 55 55 56 57 §7 57 58 11 RAL 62 Wall System 6

FOOTHOTES FOR TADLE 28

STEZL WALLS

1, Tested and avaluated accordlng to ASTM X 90-~70

2, Tested and evalusted according to ASTH E 413-70T

3. ‘Tested snd ovalusated according to ASTH B 90-66T

4. Tested and evaluated according to ASTM MM-14+4

5. Tosted and ovaluated according te ASARP«Z24.19~15957
6, "Belifar" « “Gelineg® Hanufucturer's description
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TABLE 29
MASONRY WALLS

The sound transmlssion losses. of masonry walls are listed. These are
load-carrying walls made from blocks or structural tiles, and consequently
‘they are heavier than those shown in Tables 27 and 28. TFigure 29 shows a
magonry wall made from concrete blocks. Masonry walls provide good sound
attenuation and poor sound absorption, The sound absorption can, however,
be increased by using blocks with cavities open to the sound field. Sound
absorption provided by some block designs is shown in Table 5. The com-
panies (by numbers shown in Section II) with products listed in Table 29
are: 25, 31, 89, 102, 141, 162, 186,

XTI EE
R
.

Asiaial

"’,-’IIII
VA

Figure 29 A Masonry Wall with Plaster
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Thickness
{inches)

STC

!
TADLE 29. HASCNRY WALLS

Trananlssion Loas {decibels)

125 Hz
160 Hz
200 e

1000 Hz
1250 Hz
1600 Hz
2000 Hz
2500 Hz

s

630 Hz

18
g8

250 Hz
315 He

Lah,

Co,

Fook~

Product: note

3.75

6,0

- h,0

43

46

46

43

LY

35 [35)

40 [40}

38 [an

38 [41)

19 [42]

15=3/4" x 7-3/4", care of
fiberglans with perforaced
glazed tile facing,

37 [38) 41 (451 47s1] 53 [54) 55

7/16" plaster and 1/16" lime
Eutty coat Eepcing wicth core of
" BY x 16" cerapie strua-
tural olay tila. Kg plaster
an back of wall used an &

magonry wall product,

Acoustlc ceramie glazed
structural fucinﬁ tila

(3-3/4" x 5-1/16" x 11-3/4")
Uaed am a masoncy wall produce.

42 [40] 41 [451 5 (51} S4 [56) 58

Twe coate of bondox cement

base paint Elciqg' core of

magenrey wall (8 ziﬁ"zﬁ")

%g lz\r:wuiﬂt cgn:ragn blecke
Waylite & sand aggregate

1:1); ng plaater or pﬁnc on back

36 [371 40 [451 45 (53] 50 €500 56

Two moats of bondex cementc
base paint facing: core of
magonty wall (8"x16'x6")
Froudfoet Soundblox type A
blocks with waylite sand
nggrafa:a ¢1:1) no plaster
or paint on back,

38 (431 &4 [48) 51 056] 58 [53] 58

Two coate of bondex cement
base paint facing coro of
masonry wall (8'x16"xé6')
Ernudfon: soundblox type B
locks with Waylite nand
(1:1) aggregate. No plastor
or paint on back. .

38 T41] 49 [511 53 [55) 60 [56) 58
Concrate blocks and comcrate biricks,

Concrate mason wnits of varioun
gizes and shapes,

Hagonry units of all sizes,

Magonry bricks and blocks.
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23,75

31

s

26

28

3o

RAL
TL59-112

RAL
TLE3-24

RAL

TL60-E3

KAL
165-1-66

KAL
365366

KAL
365-2-66

25

162

162

141

141

141

31

By

186

102

Sound bar 8

Starkuatic sound
absorbing glared 2,4,
tile b

1,4,

5
SCR acoustile io’

Scundblox 2.5,
Type A" C 6,7

Soundblox

Typs 6" ane

Wablite

Auto elaved
Waylite concrata
mezonry unic 11



P

7.

8,
9.
10,
11.

FOOTNOTES FOR TABLE 29
MASONRY WALLS

Taated and svaludted aczording Lo ASTM E30-55.

Toated and evaluated according to ASTM E90-61T,

Tasted and evaluated sccording to ASTM E90-64T,

Tasted and evaluated according to ASA Z.24,19-1957,
HeteY puaber is & nins froquency avarage, not a true 5TC.

?ggs lil.n brackets obtained in the ote~third octave bands centared at 175, 350, 700, 1400 and
[

Tempnzncuén reanged to 400°F, rero flome sgrund, resistance aama as oconctste, Sutface
density is actually total uuight of face black upit,

Resintant to all chemicala except hydrofluoric agid, Temperaturs range: -50° ta 2000°F,
280 random holes,
322 random heles in faca,

Varioua uhni;u of block with thicknesses of 2"'. 4, 6", 8", 10", 12", Voluma density range
80 to 150 lb/ou ££. Tawpsratura range to 2000°F.
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TABLE 30
CONCRETE FLODORS

Sound transmission losses of concrete floors and sound pressure levels

generated in the rooms below when the floors were tapped by standard tap-

ping machines are listed. These sound pressure levels are indicative of

the floors effectiveness in reducing annoyance caused in a room by movement
of people and furniture on the floor above the room. The test procedure

to measure sound pressure level and the impact lnsulatlon elass are ex-
plained fully in Section I-3.4, Concrete floors are typically heavy and
provide a good transmission barvier but they are efficlent transmitters of
tapping sounds. The tapping sound transmission can be reduced significant-
1y by using carpets, pads, and insulation filled cavities. The table shows
two sets of data for each product. The upper data set shows sound trans-
mlssion class and transmission losses, and the lower data set shows the im-
pact insulation class and the impact sound pressure level generated by a

tapping device.

Figure 30 shows a floor assembly of concrete slab covered with various
layers to create a "Finlsh floor"., It should be noted that the product
listed in the table may not be a floor assembly iltself but the floor was

tested with the product as a part of the assembly and the data are there-
The companies (by numbers shown in Section

fore presented in this table.
74, 78, 121, 132, 159,

11} with products listed in Table 30 are:

CAUTION

1. 1TWO SETS OF DATA ARE PRESENTED FOR EACH PRODUCT, LOWER
SET OF DATA REPFRESENTS SOUND PRESSURE LEVEL GENERATED BY
A TAPPING MACHINE AND THE IMPACT INSULATION CLASS OF THE
FLOOR. SEE SECTION I-3.4 FOR EXPLANATION,

2. THE PRODUCT LISTED IN THE TABLE MAY ONLY BE A FLOOR
ACCESSORY BUT IT WAS TESTED IN A FLOOR SYSTEM AND HENCE

IS LISIED IN THIS TABLE.
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>H/N‘LS11 FLOOR

=]
1 ﬂ,.u’ f

.":."’/ CONCRETE SLADR

ADHESIVE

IRSULATHON ASPHALT ADHESIVE

‘Figure 30 Concrete Subfloor
with a Finish Floor Cover

GLOSSARY

Wood Joilsts: Parallel timbers that support the planks of a floor

Standard Carpoet and Pad: 44 oz per square yard Gro-Point carpet with
0 oz per square yard hair felt pad (see digcussion in

Subsaction. I=4.1,4)
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TABLE 30  CONCRETE FLOQRS

Tranamigsion TLogs (decibels)

Sound Pressure Lovel from Tapping Machina
i 4

262

"
bl
A2 B paasangyap#d $44
48 5§ wesowmoonosnas 8888 pen Foote
Be B SZ2ERA5:832:58¢:88338 Wk e Profuct  hoce
Sevon Hi-atross Flaxicore
Blﬂbﬂ &Il % 2-.1*" x 9'6"‘
45 33 35 33 37 3741 43°45 49 51 53 56 57 58 60 60 1,2,
CKAL Hientrass 3,4,
6 3 B3S7 7070707275957 T IBIBIBIT A - 6612~1 74 Flexicore slabs 5,7
Savon Hi-atress flexicare
alpba 6" x 24" x 976" formed a
horirontal partition, standard
44 oz, Carpet and 40 oz, felt
pad covored aurfaca, Hi-strons L
45 30 32 2) 36 37 A1 46 48 52 54 56 59 60 63 65 62 Floxicorae 2,3,
CKAL alohe with b3y
6 6% 47 47 46 42 40 36 35 21 26 24 23 1B.17 15 15 14 - 6612-2 74 Carpet and pad 6,7
Sgvun Hi-stross flexicore
slahe &' x 24" x 9'6" lang
formad a horizontal partition.
1/2% x 9" x 9" laminated Qok
hlocka applied to slabs with
recommend adhasfve, Hi-strass
46 33 25 16 28 18 42 43 46 4B 51 54 56 5B 6L 64 S5 (AL ¥lexicote 1.2.
C alaba with 3
5-1/2 4B 60 63 67 66 67 66 66 &4 60 58 55 51 51 49 45 41 - 66124 % Pnrquu: blocke 5:?'
Saven Hieatrogs flexicorae alabs
6" x 26" x 0'6" long formed B
horizontal partition, Wood Fibep
board panels 1/2" x 4’ x 8' were
lald o floor, Laminated Oak Hi=strans
blecka 1/2" x 9" « 9" wore opplied Flexicore slabs
to fibor board with adhesiva. Surfaced
45 37 36 36 38 37 4L 43 47 32 34 56 60 61 65 68 6B with wopd Eibor I,2,
CKAL board and Oak 1,4,
7 49 G0 64 6B 6B 70 69 66 B4 60 54 47 42 37 13 0 28 . 6612=3 iz Parquet Floora 5,7
6" reinforeced concreta slab
hard surfaco floor, ‘fwo layara
1{4" pur:tcl bo;td gn ﬂ.ba{ Hoisa
glass nolsa atopboard, Vip
50-52 Biie sureace, | ¥ DGIETND é:gtl‘“‘t’;-:"l?‘“
1-1/4 52 7L 71 69 67 63 58 55 50 47 44 41 37 34 - PIT=13" 132 Tile Su:ill:n B:D
6" rolnforced concrata alab
hard surface floor on two layora
1/4" particle bosrd on fiborglass
noise stop board, Parquet Einlah
50=52 sucfuce, Dgg Yo ::‘aé.;n ‘I.uulntian
7=1/4 55 66 70 68 64 65 61 55 51 47 43 40 36 22 - Firl4' 132 Pnrqu‘;t::nurflce 1:9
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TABLE 30

Tranamissicen Losa (decibpls)

CONCRETE FLOORS {Contd)

o, Sound Presaure Loval Erom Tapping Machine
2 o
- ﬁaaaaaﬁaafffgfff
5 U wmo o oo o oa =3 -] Jeigh Foot-
B2 7 B285388328888323838 W w. o Product  nots
Five alahn each 8" thick, 48Y
wide and 166" lon§ latd adjacent
to éach other to form u continuocus
floor, Jointa wera filled to alah
dopch with cement grout for Hfid
bonding, The bottom (ceillng slde) Prettrensed
was textured and pafnted with latex Aconstt 1 Spandeck
base palnt, Impact meddured on (ggutop;;ng)“u B¢
standard carpob and pad, RAL with atandard 2,4,
8 70 50 44 41 42 39 4D 36 25 33292319 108 9 45 IN=£Bw5 159  Carpet and pad-5,6,14
Saven Hi-atress flexicore slaba
B x 24Y x 8'6" long, formod a
horizontal partition, Surface was
coveroad with 44 oz, carpat and
40 or, hair folt pad, Ri-stress 1,2
46 34 31 37 36 37 4) 46 49 53 55 59 62 66 63 70 Flaxicore 3'4;
GHAL Slaba with 506,
8 73 ABATAD 40 2B 26 24 28 25 2323117 10 51.8 0612-11 T4 Corvpat and pad 7
Ssven Hisstreas flexicore slabs
81" x 24" x 9'6" long formed a
horigontal particien,
47 34 3339 39 139 44 46 48 51 51 55 57 59 63 65 64 L2,
CRAL 8" Hi-gtresa 3,4,
8 28 64 65 65 67 68 69 71 70 71 7375 76 75 74 12 12 57 (612012 4 Plexicore wlahs 5,5,7
Samlo was 8" x 4' x &' sgandard
stdack hallow core concratn
shahy 6L 8 vok Soceen Layor of
M IATL Pre stropaed 10
8 50 32 35 39°38 41 43 47 49 52 52 53 52 57 6D 62 63 50 5~246=1 159 Concrate Plank 11,15
Saven alabs 8" x 24" x 9'6"
Eormod a horixontal partition,
Surfaced with 1/2" laminated
Oak blocka, 8" Hi«dtross
49 34 34 40 41 42 &4 46 48 52 55 57 60 64 67 70 70 Flaxicore 1,2
CKAL alahs with 34,
Be1/2 47 66 67 67 &7 68 67 69 66 64 61 59 55 50 45 42 42 37.6 661219 T4 Oak surface 5,7
Gavan plabs 8" x 24" x 9'6M
formed a horigontal.partition,
Euifncad wigh 7516":1 ii;grl;gl.nu
foide atop hoatd 8o 8" lit=stroas
plywood, : Flexicore slabs
47 32 30 37 37 39 44 46 49 52 55 57 61 64 67 69 70 with Eiberglass 1,2,
CRAL board and 3.4,
Bu1546 33 62 65 65 63 66 62 60 56 52 48 42 36 32 26 20 16  58.9 6612413 74 Plywood surface 5,7
faven alahs 8" x 24" x 9'6"
ormed & horizentsl.partition,
gurfaced with 7/16" fiberglans
noise atop hoard, two layers of
1/8" Mamanitoe board, and 80 ga, 5" Hi~strass
falid vinyl kila, Flexicore slabs
51 34 32 41 43 4% 47 49 51 59 57 50 63 66 €9 73 73 with f£iberglass 122,
CKAL board, Masonite 3.4,
9=1/4 535 63 65 65 61 59 52 48 43 38 34 30 27 24 19 14 13 59,7 6612-18 HA board, and tile 5,7
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TABLE 20

Transmissicn Loss (decibels)

CONCRETE FLOORS (contd)

5; o fonnd Pressura Level £rom Tnpplnﬁ Hlnch'i.nu
J U ~ 3
BE B aaaaapapasfdeddis
2] -3 =3 o o o awn == S  Yolghe Foots
BY £ SEE8R2832388REER7F% WA e Product  note
Saven slabs &' x 241 % g'AY
formaed & harizontal.partition,
Surfaced with 1 1/2 of concrate 8" Hi-strams
copping. Skandard carpst and pad, Floxicare slabs 1,2,
45 33 30 34 37 38 40 44 4B 51 S 56 59 63 66 6% 69 with concrote 3,4,
CKAL topping, Standard 5,6,
9e1/% 76 A2 44 D6 35330127 24 1917169 = = - = 75,3 6R12-20 T4 carpat and pad
Saven slabs 8" x 24" x 9'6"
forted o horlzontal .partition,
Surfaced ufi;th 1/2" wood fibar
3?.:;2'1:%2. piywocd and B0 ga, solld g'{ llli-nl:reu; b
exicore nlaha
47 35 31 38 36 19 43 46 49 52 54 57 61 64 68 70 70 with vaod 0 1,2,
CKAL flber hoard, 34,
9=1/2 54 62 64 65 64 61 60 56 52 AB 45 40 36 30 26 20 1B 59.6 661217 % plywood, & tile 5,7
Soven slaba 8" x 24" x 9'6"
formed the horizontal parti=~
tlon, Surfaced with 172" wood
fiber hoard, asphalt felt 8" high scrass
bullding paper and laminated Flexicore alaba
oak blocke. with wood fiber=-
50 32 34 40 A1 42 47 50 51 54 57 60 64 67 67 73 72 AL i L §:§:
G=1/2 S4 61 63 64 G4 65 62 59 56 52 47 &4 40 37 31 24 21 58.% 6611-16 74 hlocks 5.7
Soven slabs 8" x 24" x 9'6"
formed a horizontal partition,
Surfacad with 7/16" fiborglnss
nolse atep board, 1/2" glywoad .
asphalt ugtgglhaé fgltl :t{dlng giaut;::::u“
paper, an Ba. v n: 60.6& - tha '{“‘hb ,
4 52 54 57 60 7 69 erglaps board, 1.2
4% 28 31 38 40 4L 43 47 49 ) AL plowisd ughalt’ 3:4:
10 55 63 65 63 62 61 54 SL 47 41 03 27 23 1812 - - 5%.7 661214 T4 folt and tile, - 507
10" preatrassed, hollew cors,
coneretp plank,
50 37 24 136 4D 4L 42 A7 49 53 55 56 59 62 65 66 66 CHAL
10 29 63 65 65 66 70 60 60 69 7L 70 72 M4 7L Y2 IL W0 64 7312-03 78 10" Scrasscore f:'lib
Seven slabs B x 24" x 9'6"
formad a horirzental pareition,
Surfacod with 7/16" [ibarglass
naise atop board, 1/2% Elyuond.
Asphale satutate fole huilding 8" Hi-strers
Efgg:, and 1/2" laminoted Oak Flexicore slabs
! with fiborglaas
51 33 35 40 43 44 46 49 50 53 56 59 62 65 68 71 70 board, asphalt 1,2,
CKAL felt, and Cak 3,4,
10 55 63 64 63 62 62 56 52 4B 45 40 37 32 29 23 18 15 59.6 6612-15 74 blacke 5,7
10" prosstressed, hollow corve,
concrete plani surfaced with
1/8" underlayment and 1/8"
vinyl asphalt tile,
50 37 34 36 39 42 43 47 49 52 55 57 59 62 64 66 66 10" Scresscore 2,3,
CRAL with underlays 4,5,
10.1/4 35 60 63 65 64 65 68 67 6B 69 67 €8 7L 70 468 65 65 60 7312«04 7§ ment and tile 16
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TABLE 30  CONCRETE

Transmianion Logs (decibels)

FLODRS {Contd)

LMY IS TSI T e

4 - Sound Presssre  Levsl Erom Tapplog Machina
] 8% 2 44w g a2ag
} B F aasaagaaaficssns
. “F O wooowoooaog cgﬂgwaighﬁ Foots
i Fe o0 G E2SRARYRISEANERTRSE Wi Lab, ca. Product note
H
Soven slaba 8" x 24 x 9'6Y
formed a harizontal parcition,
surf:nud ‘f};“ 1 lézglgonc‘:"nted 8" Hi-strass
teppln, wob er boar
) nndpl/g" laminaced Oak blocks.’ Ei:ﬁigg;:r:é:bs
49 38 35 38 41 41°45 47 49 52 56 58 61 65 69 71 71 topping, wood 1,2,
CRAL £iher board 14,
; 10-1/2 53 60 64 61 63 64 64 61 56 52 A7 42 3B 32 27 2319 75.9 6612.22 74  and Oak blocka 5,7,
Saven slabs 8" x 24" x $'6"
farmed n herizoncal partition.
surfzced ‘I#SH 1-1‘.;2'Eigon:§e=ed
to n wWoO er haar
J;’Eﬁ pf)"uoad, and 80 gu vinyl Ie;.'n;li;::eﬁabu
£lla, with concrate
49 38 36 40 42 42 45 48 51 53 57 54 63 66 69 72 72 topping, wood 1,2,
CHAL fisor board 34,
11 55 59 6] 62 64 64 61 5B 54 49 44 34 31 26 ¥ 12 9 77,1 6Bl2-21 7 plywood, & tile 5.7
14! T-geation concrete jolsta
with 2 concrete topping, This
was the reference tloor for all
succeeding data, 4,10
16 54 39 40 42 45 49 47 50 52 51 52 55 58 60 62 65 68 75 RAL t2l Reference floor li.lf
14" t=gection concteta jolata
with 2" concreta copping. Sur-
face wan 4" floacing concrate
floor.
57 47 46 49 51 52 50 55 34 52 53 38 61 63 65 67 71
Float 1 4,5
20 2% 125 RAL 121 rounea® 17 16l
& 14" T=secrion congroto jolpts
] with 2" concreta toppln A m
H aly ai:anu, surface wog &°
[ fleating concrace floor withour
F £lanking pretecticn.
6L 44 45 46 47 34 56 58 61 63 68 72 74 75 BO 82 87 Floaclng 4.5
21 68 125 RAL 121 Floor taunts  10,]2
14" T=-gecrion concrete jolste
wich 2" eonerece ropplng, L
alyr spaca, Surfaca was 4" flooc=
ing copcrota floor with flanking
protectlon,
76 57 55 63 &7 73 13 78 83 85 BB 93 97 97 101 104 105 4
Floacing 518
21 125 RAL 121 Floor Maunes 13,13
14" T=socrion concreta Jpiats
with 2" concrate topping, 2
alr apaco, surface was
floating concroce floor.
61 44 45 45 48 54 56 59 62 63 68 72 73 15 79 84 90 Eloating 405,
22 68 125 RAL 12t Flaoe Houncs 14,12
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Thickness
(inches)

IIC/STC

TALLE 30 CONCRETE FLOORS (tontd)

Tranemtasien Losa (dacibela)
Sound Prossure Level from Tapplng Machine
sapapidd 4
22258888888
-] m

=] ~N
m Lol ]

Woigh
1b/fE

1000 He
2000 Hr
2500 Hr
4000 H=

00 Hz

£
[=]
B

125 Kz
160 Hr

[-]
m
~N 0

Lab,

Co,

Praduct

Foot~
nate

22

22

23

23

24

24

19
68

az

63

80
68

63
69

82
89

14" T-sectlon concrete jolsts
with 2" concrete tnppmg|Ii 2"
alr spaca, surface waa float=-
ing conctata flepy (with flanking
protuctien) .

60 58 65 69 75 74 80 B85 86 88 93 96 101 104 105 106
125

14" T-suction concrete jolats
wicth 2" concrete :ogp1n§. 2" atr
spaco £43led with 73% glasg flber
£111, Surfaco was 4" floating
concrece floor (with flanking
pratection)

59 61 68 73 79 78 B) A& 8B B9 95 97 97 100 104 106 125

14" T-saction concrete jolats

with 2'' concrote topping, 3"

alr space, Surface was ' [loace
ing concrate floor floating on che
floor mounts, Flanking noise
problem was encountarad during

the teat

47 47 46 50 55 57 60 62 64 69 72 74 76 79 85 92

14" Temnctlon concrate jolata

wich 2" concrete toppinz, »n

alr space, surface was 4" floap-
ing concrete Eloor, Flanking
protection incroased STC by 17
decibola compared to the data
shown above for tosc Mo, TL72-152,

62 59 &7 12 77 74 BO B& BY 88 92 95 99 101 107 105
125

14" T-scction concrate joists
with 2" ceoncrote :opping, &
alr space, aurface wan &' float-
ing concrote Eloor no flanking
protection,
47 47 46 50 54 57 60 62 65 69 73 75 77 60 A6 91
125

14" T<gection concrata jelats
with 2" concrete topping. 4"
alr spaca, surface was &' floacs
ing concrete floor with Elanking
proceccion
63 61 66 72 78 77 82 87 B6 B7 %1 91 97 101 103 104
125
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RAL

RAL

RAL
125 TL?1-152

RAL

RAL

RAL

121

121

121

121

121

121

Floating Floor
Mounts

Floating Floar
Hounts

Floatlng floor
paunts. Mason
t{pa FSN=1336
with typa EAPM-
71640 peoprene
elemanta,

Floating
Floor Mounth

Floating
Floor Mounts

Floating Floor
sounts

4,5
10,12,
13

45
14,12,
1
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10,
11.
12,
13,
14,
15.

FODTROTES FOR TABLE 30
CONCRETE FLOORS

Toeated and avaluated According to ASTHM E90-61T, spea!Flearinna,

Tested and evaluated according to IS0 RL40 spacificatfona (mes Section V=3: ASTHM E452-73T),

Birat row of nuwbers doslgnates sound tranemisalon losa, socond row designates Lmpact sound

pressura lovels,

1IC computad usingt XIC = INR + SL.

Approximate thickness computed Erom sketchos of the product,

Carpat and pad thicknesses not included in overall thicknesa,

Joilnts beatwaon noctions wora grantad from top and caulked on undersids,
87¢ eotimatad,

Data wore provided in graphical form,

Tasted and evaluatsd acn.r.n:dins to ASTM E9Q-70 specifications,

‘Tastod and avalusted according to ASTH RM=l4-4 specificationa,

Testad and evaluated accarding to ASTH E413-70T spectflcatiocna.

Flanking protection was provided by building a complete secondary room within the source room.

Speciman teated for impact Insulation only.

Spacimen tested for sound tranemission loss only.
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TABLE 31
WOCD FLOORS

Wood flooxs or the floor macerlals when they were tested in weod f{loor
The word "weod Floor" is locacly intorproted here

aggemblies are listaed,
The

to include floors which have wood as theilr basic structural meterial.
deseription supplied with each listing gives more accurate informatlon about
the floor assemblies., The table shows sound transmission losses of the as-
semblies tested and the sound pressure levels generated in the rooms below
when the floors were tapped by standard tapping machines., These sound
pressure levels are indicative of the effectiveness of the floors in re-
ducing the annoyance caused in a room by mavement of people and furniture
on the floov above the room. The test procedure to measure the sound pres-
sure level and the impact insulation class are explained fully in Section

I-3.4,

The floors listed in this table are, in general, lighter than those
listed in Table 30, The table shows two sets of data for each product. The
upper data set shows the sound transmission class and the sound transmission
losses, and the lower data set shows the impact insulation class and the
sound pressure levels generaced by a tapping device.

It should be noted that the preduct listed in the table may not be a
floor assembly itself but the floor was tested with the product as a part
of the assembly and the data are therefore presented in this table. The com-
panies (by numbers shown in Sectilon II) with products listed in Table 31

ere: 132, 171, 189,

CAUTTON

1. TWO SETS OF DATA ARE PRESENTED FOR EACH PRODUCT. LOWER
SET OF DATA REPRESENTS SOUND PRESSURE LEVEL GENERATED
BY A TAPPING MACHINE AND THE IMPACT INSULATION CLASS OF
THE FLOOR., BSEE SECTION I-3.4 FOR EXPLANATION,

2, THE PRODUCT LISTED IN THE TABLE MAY ONLY BE A FLOOR
ACCESSORY BUT IT WAS TESTED IN A FLOOR SYSTEM AWD, HENCE

IS LISTED IN THIS TABLE,
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STANDARD CARPET

RESH.IENT CHANNEL
t/2" TYPE ¥ GYPSUM BOARD

Figure 31 4 Fleoor with Wood Support Structure
and & Carpet Caver

GLOSSARY

Joists: Parallel structural members that support the floor,

Standard Carpet and Pad: 44 oz per square yard Gro-Point carpet
: with 40 oz per square yard hair felt pad,
(see discussion in Subsection I-4,1.4)}.

-

y ——————
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Thickness
{inctes)

1IC/SIC

FABLE 31 WoOD FLOORS

Tranamisslon Lass (dacibelns)

Sound Pressura 'Lovel Erom Tapping Machine

% &

=3
h=3
~

125 Re
160

gagappAagaad
g28s88s888 8
M & N 8 @ - - m

1600
2000
2500
4000 Bz

o

Foate

Lab., Ca, Product note

12

12

12%

13k

14

51
is

51
70

8

57
56

51
52

63 62 57

48 46 43

36 42 43
61 39 62

2" x 10" woed Eloor iou: with
3*{" Elberglaas bullding insula-
tlon, 578" plywood with light-
woelght carpet {22 az) end pad
on top. Resilient channel with
X" gypsum board on bottom,

52 48 43 28

2" x 10" wood floor Joist with
" Elbarglaes building inpula-
tion, 5/8" Elyunod with stand-
ard ecarpet. (b4 oz) and pad on
top, Resilient channel wich
L' gypsun board on bottom,

39 39 38 35

2" x 10" wood floor joist
with glass flber inaula-
tion, 3/B" ﬂ-wﬂﬂd. '
aound deadening board, y"
plywaod underlayment, and
vinyl f£loor nnveriuf on_top.
Reailient chantiel with 5/8"
gypoum boatd on bottam,

47 49 32 55 56 61 66 70 7L 71 70 74 18
61 5% 58 55 50 47 44 39 36 37 37 32 25 10.8

2" x 10" wood floor Joist
with glass fiber tnaula«
tion,  k"plywood, k" sound
deadening bosrd, 17 x 3
wood aleeper, 5J84 plywood
underlaymant and viny
Eloor covering on top,
Roailient echannal and 5/8"
gypPsum board on bottom

37 4D 43 46 49 52 55 57T 61 65 6B 70 6B 66 £9 75
60 61 60 60 59 57 54 50 46 44 40 37 38 39 32 3§  11.6

72

2" x 10" wood floor jotst
with 34" fiherglama naula-~
tion, “5/8" plywsod, 7/16" .
fiberglans board, 2 layers
of ¥ particle board

end vinyl nebeatos tila on
tap, Rosilient channel
wich 4" gypsum board on
bottom,

71 65 57 43 1 I

270

Notse igolation
CT FeW24 (with
OCF. Na, lighwaight carpat
F1-19-68 132 and ped) :

3,5
(%]

Nofse Laolacien
ocF N it t 3,5
o, 1twe cacpat 3,
FI-18-68 132 and pad)® Y

RAL
TL10=72

2
Vinyl finizh 4,5
01l 183 Fioar i

RAL vinyl Einiah 2,3,
TL70-61 £laor wich MK
INTO-9 1682 wood sleaper 7,8

CcT Notse imolaticn
OCF No, FeW2b (vinyl
Fl=12-68 132 tile surfade) 5,9
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Thicknsss
{inches)

TADLE 31 WOODP FLOORS (Contd)

Tranamioslon Logs {decibels)
Sound Pressure Lovel from Tapping Hachine

'FEEEEE RS

2 o Q

125 ¥
160 He
200
250
315

00

00

30

oD
100

-

o o 9

= S HWaight
REERA5 o

Lah,

Ca,y Product

Foot-
note

14

16k

16%

16k

16k

16%

2" x 10" wood floor joist

with 34" fiberglags 1nsula-
tlan, 5/8" plywood, 7/15"
fibargloes board, 2 layera
of £" pactlele hoard and

parquet finiuh on top,

Resiliant chamnel with %"

gypsum board on bottom.

31 - - - - -

33 70 &8 63 37 43 a8

14" feus Jodiat cavity with
3/4" pl 'Jod. iy undfrlnymanc
and 1/8" vinyl tila on cog.
Reniliont channel with 5/8"
Bypuum board,

47 30 32 25 36 19 42 45 47 50 32 52 51 47 50 59 65
45 74 75 73 71 69 63 57 52 47 45 45 A8 52 49 44 40

14" ppug Jo g caviey with
2 layers of " gound
ottepwation blonkets, 3/4"
1ywood with maatic lng-n,
ﬁ" undarlayment and 1/8%
vinyl tile on top, Rapil-
iont channels with 5/8"
gypaum baard on bettom.

52 24 2B 38 &2 41 46 49 50 51 56 58 62 61 63 67 68
31 68 67 6B 65 63 38 51 44 39 37 35 33 37 37 29 28

14" Trus Joist cavicy with
alan plywead. roain paper,
and 3/8" plruud on top,
Resilisnt chonnel wich 5/8"
gypoum hoord on battom,

48 26 31 34 37 41 45 49 51 52 53 53 52 4B 47 52 56
62 50 42 36 )4 30 26 24 18 17 14 11 12

14" Trus Joist cavity with
1=3/4" Eloor decking and
gtandard carpot and pad on
top, &' gyprun besrd on
bottom,
42 2% 21 30 35 33 38 45 47 52 36 61 65 66 69 70 71

38 56 31 48 40 40 39 32 22 2723 19 1B 16 15 15

14" Trus Joiat cavicy whth
1-3/4" floor docking and
ptandard carpet and pad on
tap, Resiliant channel with
L" gypsum board on bottom,
48 28 28 36 18 40 41 47 51 55 60 63 66 72 11 71 72

63 43 39 05 31 32 26 26 22 13 15

n

7.5

8.8

8,9

oT
OCF No.
Fl-13-68

CKAL
7212-04

CKAL
1212-02

RAL
TL70=48

IN7O=7

KAL
838-1-70

RAL
858=3-70

Noiso isolation
F-W26 (parquet
L2 nurfacog

171  Trus Joiat

L71. Trus Jolsc

171 Trus Joist

171 Trus Joist

171 qrua Jodet

5,9
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Thickness
{inchen)

TICfSTIC

TABLE 31 WOOD FLOORS (Coned)

Transmission Loss (decibela)
Sound Pregaure Level from Tapping Machine

Maaﬁsaaﬁffgﬂg
n2g32s8ge85888

N oMo W ow . -~

# 4
2§

150

Wel,
s/

£h

L.ab,

Co. Product

Yoot~
nhate

16k

16

16y

50
65

53
69
a3

60

n

48
41

49

52

14" Trua Joist with rockwoal
butte. 1=3/4" floor da:king
with standard carpar and rn
on top., Reailiant channa
with 5/8" gypoum board an
boctom.

32 30 28 42 38 43 48 51 55 61 65 68 72 75 75 75
45 38 33 27 28 15 19 18 15

%-};n’l‘ﬂlu Joén:lgaﬁty "gl.ﬂf
0o anphal-
tad z‘.h?f and 578" maugi.cll
FYPIUHI concreta an top,
leailient channsl and 5/8"
gypoun board on bottom.

33 37 27 43 46 30 54 37 39 60 50 5B 52 32 59 63
47 39 22 2825 23 18 11 10
10 &9 &7 66 67 65 62 62 61 52 61 64 69 70 63 56

14" Trus Jodne with 2" tharma-
fiber insulation. 3/4" plgunnd.
13 b asphalted folt, and 5/7"
magtical ﬂpluﬂ concrata on
top, Meniliemt channel and
SIE" gypoul board op boteot.

39 45 43 49 52 34 37 60 63 67 70 70 63 63 69 77
4134 27 23 2210 1410 7 7

14" Trua Jolsc cavity with
" Flywood, k" sound board,
and ¥V pnrgunt £looring on
top, Resilisnt channel and
SIE" gypsum board on bottom.

30 34 34 3T 39 43 45 47 30 51 52 32 49 51 57 &4
7T Th 7372 72 68 66 62 58 57 56 5B &2 61 52 45

14" Trus Jolst cavity with
/4" Blywoad, rosin paper,
and 378" plywood on top.
Reailient channel with 4"
gypsum board on botcom,

20 20 30 33 36 41 45 4B 52 53 57 58 5B 54 S6 62
49 45 42 46 39 33 29 22 16 11

14" trus Joist cavity with
two Layers of 1%" sound
atcanuatlon blaikets, 3/4"
lywood with mastic lsyera,
"“underlayment and X' parquet
loaring on top, Rapilient
channele and 5/8" gypsum
board on bottom,

34 37 39 40 44 A5 48 50 53 56 59 63 62 65 &7 69
68 67 60 65 64 60 5B 52 41 A5 42 41 45 42 41 323

272

KAL
9.7 858-5-70 171  trus Jolat

11,9

12,3

9.0

RAL
TLTO=1
IN10=3
IN?0-%

RAL
TLIO«8
INTO=4

CRAL
7212-01

e

IN7O-8

CKAL
7212-02

171 Trus Jolag

171 7Trus Jodat

171 Trus Joist

171 Trus Jolat

171 Trua Jolst

[ aadd
“v .
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TADLE 31 WODD FLOORS (Concl)

Trandmlasion Loas (decibels)

8o Sound Prossure Leval from Tepping Machine
L]
48 vosarpppafiaaasa
53 5sessnssssS§S8 888 vy Foots
gz 8 RES8R3S38829288 88 ! wa  co.  Produe note
14" frup JoLlat with 34"
plywood and 1~5/8" light-
woelght conerete on taop.
Rasgltan: charnel wie
5/8" gypsum board on
battom,
58 39 40 43 47 51 54 57 57 57 50 64 66 65 64 69 74 RAL B
TLIO0=b4 7
1% 60 403327 2522191r12121211 9 - IN7O=6 171 Trus Joiat By 12
18" Trus Joist caviey wich
3" fiherglaas insulation.
1-1/8" pfywoud plus standard
carpoat and pad on cop. Rea-
illent ¢hannal with 5/8"
gypaum bonrd on boctom, KA 1.2
47 28[25 38 [41) A7[49] 5I [57) 64 [63]60 PR 3’5
9% g [ 56] [46]  [43) [ 341 [ 30) - 294-35-65 171 Trus Jotat 144
18" Trun Jolat cavity with
578" plywond, 1-5/8"yconcrnce,
and -acandord carpat and pad
on top, S5/8" gypaum board
on hattom,
46 - - - KAL
- - 224-18=65 L2,
208 62 [63) (48]  [39) 333 [25) - 224-37-65 171 Trus Jatst 4,13
FOOTHOTES FOR TABLE 31
WOOD FLOORS
1, Tasted and evaluated accordlng to ASTM EDQ=61T gpecifications.
2, Tested and eynaluated according to IS0 RI4D apecifications.
3., Firat row of humbera dosighate aound teansmisslon less, second row designates impact sound
Presaures in receiving room.
4, 1IC computad uming: IIC = INR + 51,
3, Approximate thickness computed from skotches of the preduet,
&, Carpat and pad thicknesses not included in overall thickness,
7. Tested and evalunted according to ASTH E90=-86T,
8, Tuated and evaluated according to ASARP~224,19-1957,
9, Dpata wero provided in graphical form,
10, Teated and evaluaced according to ASTM E90-70 specificacions.,
11, Tested snd evaluated according to ASIM E413-707 specifications,
12, lmpact noiss rating performed with standard carpet and pad,
13, uogtumdraw of numbers for impuct test uning floor loaded with additional 10 1b/fe2 without corpet
and pad,
14, Transmissips losa numbers in brackets are far one-third octave bands with center frequancles of
175, 350, 700, 1400, and 2800 H, reapectivaly.
15, Impagt mound pressura levels in brackets are ac 150, 300, 500, 1200, 2400, and 4BCO He,

reapectivaly.
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TABLE 32
DOORS

Doors and their gound transmisslon lossesg are listed., The table 11~
lustrates the ranges of thicknesses and sound transmission classes avail-
able in doors, The thicknesses range from 1-3/8 Iinch to 11 inches and the
sound transmlssion classes range from 13 to 65 for the doors listed in the
table. Steel and wood are the most commonly used door materials., Acousti-
cal insulation in the door cavities and good acoustical seal around the
edges are essentlal for better performance. Improper geal arcund the edges
of even the thickest door will result in very low sound transmlssion loss
and therefore extreme care should be taken to ensure that a positive seal
exists between the door frame and the door. Many sealing arrangements are
possible. Most common is the pgasket type seal. Figure 32, however, shows
an "active" seal which is inflated by 15 psi alr. This figure shows only
one of the many other typas of door, frame, and seal designs.

The table is subdivided in two parts for convenience. Table 32A lists
doora with thicknesses less than 2 inches. Table 32B lists doors with
thicknoases greater than 2 inches, and the doors for which the thickness
was not glven. The companies (by numbers shown in Section II) with prod-
ueta listed in Table 32 are: 23, 55, 59, 63, 70, 96, 101, 104, 108,

112, 114, 117, 123, 124, 126, 131, 136, 145, 156, 157, 176, 189,

INSULATION

—

< | INFLATABLE
.| AcoUsTICAL
SEAL

Figure 32 A Cross Sectlon of a Door and Its Frame
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Facing:

Backing:

‘Core;

GLOSSARY

The outside gurface of tha gpecimen. In general the side facing
the sound source

The other side surface of the specimen. In general the side not
facing the sound source

The region between the facing and the backing
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TABLE 224

POORS

(Laga than 2" thick)

Tranamiasion Loss (decibala)

i -]
: 2%
; g s ppapgyfEadand
! Eﬁgn%goﬂnaongagggggwuigh Foot=
: B~ §H HAR N ARFREzgSESE F- I lbfftf Lab, Co, Product note
| L8 Gn, Steel - 7'2" x 3'
: uaighing 84 1bsa and having
} £lat surface mtructure, G&H '
:I 1-3/8 13 13 (10] 15 [15) 16 [16) 16 {16) 13 [12) 13 23,% DSP-45T 70 R 3072-M Fenestra 1,8
|
i 18 Ga, Stoal - 7'2" x 3¢
‘ weighing 84 1be &N
| 1=3/8 25 19 {15] 20 [24] 28 [30] 29 [27] 22 [25] 25 3.% DSP-35T 70 R 1072-M Feneatrs 1,8
Hetal door - 35-3/4" x 79-1/8"
RAL Amwald 1500
: 1-3/8 32 26 24 27 26 27 27 28 10 31 32 32 21 32 35 38 40 2.4 TLED-249 23 petics 4,24
; Door =~ ¥'23" w 3! sl
1-3/8 233 22 (17) 21 [3)] 236 [37] 3B [34) 32 [35) 33 4,6  DSp-25T 70 R 3071-H Feneascra 1,8
Fnclng of 16 Gn, stepl -
#'2" x 4' and medonry as
cora
G&H F6C 40724
1-3/4 14 18 [13) 14 [15] 16 [16] 16 [15] 13 [13] 13 5.4 DSP-98T 0 Fennltzn 1,8
Flush wood door - 35 3/4"
x 83 3" RAL Perma strait doors
1.3/4 19 1415 18 18 18 19 17 22 23 23 23 21 18 16 16 19 4,1  TL1-136 123  plastic laminated 5,9
Faglng of 20 Ga, stesl
7'2" % &' fiborglass
ad corae GeH
1-3/4 24 15 [17) 20 [26] 29 [31] 30 [26] 23 [26] 23 3.9 D3P-6ST 70  Fenestra 1,8
TPacing of atesl, backin
of scael - 35 3/4' x 83178
- ond sound attenuatisn core. RAL Republic steal
1-3/4 24 25 [26] 28 [29) 28 (28] 23 [30] 42 (&3] 44 - TL66=139 145  doots -series 634 2,10
Polyurethane foam ns cor
nnd'atul aur faced - 6'7-1/4"
x 28" RAL Thetma-Tru
1-3/4 27 22 22 25 26 25 28 28 29 29 28 28 24 23 32 37 37 - TL71=312 114 entey dyatem 511
i Wood deor - 7' x 3! RAL STG 28 poar
; 1-3/6 28 23 25 24 24 28 2% 27 27 26 25 26 28 30 32 24 32 4.8 TL69-3&k 176 Syatem 3,12
Flush wood door - 3" x 7! RAL Parma Strait dooras
1-3/4 2B 22 22 24 26 28 30 29 30 29 26 26 28 26 28 30 32 5.1 TL71-162 123 wood vensered 5,
Fgc‘i.ng uf 16 Ga, steel
72" x4 caH F 6 C4072-M
1-3/6 29 21 [23] 22 [26] 32 {24) 232 [29) 28 [31) 27 4.65 psP-5ST 70 Fatestta L8
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TADLE 324

bggrus (Contd)

(Loss then thick)
Tranaminsion Loss {decibola)
g
-
B2 aaasaapappiiaaid
5umn=cnncsggng§g:}g Waight ¥oot-
E" Ef-.l H38aQA~ 3 RO R A AN NM 1b/ft2  Lab, Co. Produce note
Facing of L6 Ga, steel
72" x 4 cait F 6 C4072-4
1=3/4 30 25 [26) 27 [30) 32 [37] 35 ([30] 281[32) 30 6.8 DEP-7ST 70 Fenastra 1,8
l-‘n.wlng of 16 Ga, steol
LA &l F 6 040724
L 3/4 30 21 (23] 25 [28] 30 (36] 34 (301 33 (361 31 5.4  Dsp-aST 70  Fenastra 1,8
Sound attenuation core
with llc'ml surficas
33-3/41 % 83178 HAL Republic stael
1.3/4 30 26 [25) 27 [26) 26 [30] 230 [30] 29 {30] 33 - TL63-13f 43 doors - seriss 634 1,10
Spund attenuatipn core
with atesl surfaces RAL Republie scesl
1-3/4 31 26 [25] 28 [26] 27 [30) 31 [34]) 31 (31) 3& ~  TL63-137 145 doors - series 635 2,10
Sound attenuation cora
wich sll.;ael sur!nﬁun
35-3/4" x 83-1/8 RAL Republic srasl
1.3/4 32 22 f22] 27 (27} 28 (3l] 234 [36] Iz [32) 38 - TLE6-140 145 doora - eeries 634 2,10
Sound Attenuation core
with stecl nurfu‘clu
35-3/4" 5 83-1/8 RAL Republic steel
1-3/4 33 20 [24] 27 [28] 30 fa2] 33 (34) 33 [30) 38 3,9 TL66-140 145 doore - series 634 2,10
!’{;c;}aﬁnur - 35=3/6" x
- RAL Anveld 1-3/4"
1.3/6 33 2826 2930 20 3020 30 3133 33 31 3 37 38 35 4.6 TLEO200 23 1300 Gerias door 4,13
1d ca. acenl - 56°11=3/4" x
2%11=3/6 AL g:::u-' TE‘:’I‘:’Z&“H
1«3/6 35 32 [31) 29 (29) 40 {42) 43 [42] &l [43] 48 6.8 TL63=160 131 single glazed 1
Sound atecenuation cora
with sﬁul lurfnﬁu
33-3/4" x 8312 . RAL Republic steel
1-3/4 35 20 (29) 26 [29) 36 [40) 41 [43] 45 [45] 46 - TI66«138 145 doors = aurias 634 2,10
Flywood door = 7' x 3' RAL S1C 36 daot
1-3/4 35 28 28 29 30 31 33 33 34 35 35 37 37 36 38 38 I8 6.7 TLE9-226 145 myscem 3,12
Wayarhausar, Timablend
high dansity core with
hardwoad surfaces
35-7/8"% = B3-3/4 RAL Sound ratardant
1+3/6 36 a4 (31) 34 [36]) 35 [37] 36 [-] Ja[=-] 40 §,7 TLo4 182 189 door Woyerhauser 14
Hatal daor - 35=3/4" x
79-1/8 RAL Amvald 1+3/4"
L34 26 29 29 30 3% 32 34 34 35 36 37 36 33 35 37 19 3 6.7 TLE9-29] 23" 3500 seriom doar 4,15
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TABIE 3ZA  DOORS (Contd)
{Less than 2" chick)

Tranamission Loas (decibels)

-A
-
B sazswguagzzazazs
O Qg a o»n o a e o Waight Foot=
a:.' g3 § EA 3-:8\ 2 cgo .% E R a 3 u,/%l.!z Laob. [ Product note
Pluah woed door = Face
waod venesr ay laucic
lapinated 3' x RAL
1=3/4 37 26 24 27 30 32 34 33 35 36 39 40 39 40 40 40 42 5,1 TLI1-183 123 Parmaatrait doore 5,9
Hollow matol kraft
£11-99=1A5 honey comb
pnpnr cora with' 1§ Ca.,
Ga, CRS nurrncqa
6‘11-3[:’0" x 2'11° RAL
L=3/6 37 2928 30 31 30 33 34 36 37 36°38 35 35 39 42 45 2t TL69-16B &1 Sound Santry door 3
Flush wood doo
35-3/4" x aa-s/t." RAL
1=3/4 38 25 26 J1 33 35 37 34 34 35 35 39 40 42 45 44 46 8,1  TLT1-66 145 IR STCSound door 4
RAL
L=3f4 40 20025 33 36 28 39 39 40 42 43 41 40 41 A2 42 49 6 TL73=41 63 3 x 7' Door 3
blywood door - 7' x 3f
33 30 32 33 34 36 18 39 41 42 43 44 44 43 43 44 RAL k]
1=3/4 40 30 30 32 34 34 36 36 38 39 40 41 41 43 43 42 43 6,7 TL63-258 176 STC 40 Door system lé
Louvar flush holleow
motal construction
having 18 Ga. steel
gn'ﬁ'lglh" x 2'11-3/4" RAL 1 tcal
Overly Acoustica
1<i/e 41 AL, [30] 28 [36] 42 [44] 47 47149 [50] 55 7.4  TIA3-155 131 Dagr oonoott yas
Single glared door (300 aq.
in, gla:tn;) flush hollow
netal constraction, In-
ternally velnforced aad
iyiag 48 . g e
- X -
RAL Overly Acousclical
1e3/6 41 24 (291 37 [36] 37 [38] 40 [42] 45 [48] 30 11,3  TLA6-287 131 Door o ool g8
16 Ga, stenl facing
4 x 8! CHAL overly Acoustical
1=3/4 42 26 26 29 32 38 42 41 42 43 4L 41 41 43 45 46 47 1,9 104=7 131 Dboor 1,
Hollow metal doot
3543/4" x B3=3/4" RAL
X=3/h 42 25 2532 35 37 39 49 39 39 41 44 48 5L 53 5353 @1 TL70-98 117 Sound Door 4,18
follow matal door
B3=-5/B% x 35-3/4" RAL
123/6 43 24 29 36 41 43 45 45 44 AL 44 43 AL 42 446 48 49 9.3 TLEB-282 96 Hollow metal doors &
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TABLE 32A DOoRs (conel)
(Leas than 2" thick)

Transmisalon Logs (decibela)

-ﬂ\
]
B2 assssapaanpraay
2 P 9383228388 88885 toumne Foot.
bl 7 A a8 AR SNRRISAE lb/Ee2  Lab. Co. Product nota
SLnglu 3lued dun:’ with
6 Ga, atmal £ 7
5'11-1/2" x 2'11‘3 (A RAL Dverly Acoustical
1=3/4 43 25 [29] 38 [37] 39 (40] &2 [45] 48 [s0) 5t 11,3 tL6G-286 131 Door 1
Pouble glated door (u
to 300 $q,in, glazing
with 16 Ga, eteel focing HAL Overly Acoustical
1=3/4 44 25 [271 37 [38] 40 [4)]) 46 (48] 51 ([54] 57 11,3 7L66-281 131 Door 1
Acoustical fira duur with
16 Ga. Steel f f .
611 /4% x 2 11 3 il AL Overly Acoustical
1304 45 35 [A8) 42 [42) 45 [46) 47 [46] 45 [a8] 30 9.5 TL63-188 131 poor 1
Hlnsla gtezed door with
§ "aol a aurfacs "
& 11-1/2 * 2'11-3/4 RAL Overly Acoustical
1«3/4 45 25 (3.1 38 [40] 41 [43] 45 [47] 49 [50) 52 11,3 fL66-285 131 Door 1
Duubl.u glazed dnnr with
6,00, reeel tactng
6 l1-1I2 x 2'11=3/4 : RAL Overly Acoustical
1<3/4 46 25 [29] 35 [40) 4L [44] 47 [50] 53 (54] 56 11,3 TL66-284 131 Daoor 1

Masofity core with me
facing » HO-1/4" x 33-3!-'4"

RAL
1=3/4 47 33 [36) &4 [43) 44 [47) S50 [53) 55 [58) 54 1.7 TL61-227 104 Induscrial door 1,19

Plywood door - 7' x 3* RAL
1-3/4 49 33 35 38 41 44 45 47 4B 68 50 51 52 53 53 54 51 9,2 TL6B-241 176 STC4YDoot mystem 3,12

Timebland tigh denaicty cora
with hardwood surfacas
35-7/B" x R3=3/4"

1-3/4 5L 36 [39] 44 [48] 49 (52) S1f-] 350~ 62 . millian e poanleiardmnt .

16 ca, steel facing
4 x 8

HAL Overly A tical
1-3f6 - 35 38 35 39 46 46 50 50 52 52 50 52 56 57 56 56 8.6  TL66-188 131 Dagr o oont g

16 Ga. ateal core with
tust lnhlbitlng palnl’.'

1-3/4 - surfaces - 3'6" x 716" B - 136  Aenusta Dootr -
13/4 - Door Size = 7' x 3' . RAL 112 xriogermante -
IFx?

Munchhausan Acous=
1-7/0 27 2023 26 21 26 26 24 21 22 26 26 19 30 32 13 34 4 - 126 tical wood door
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TABLE 32B D00

RS
(Greatar than 2" thick)

Transminsion Loma (decibels)

is
42 dagsagpggidpaaas
[x] a o =
UmnunnanaaaSnoonﬁﬂihc Fooke
a:‘. B noonHa2 0030528 RF 1;/%;2 Lab. ¢a, Vroduct note *
Hard wood doar - 7' x 3 Munchhaussr Acous-
2.1/B 27 20 24 256 25 26 23 22 23 25 27 27 29 31 32 34 35 & - 126 tiea!l wood door 3
Timblend high density cors
wl!:.h hnrtli‘wand sut facns
36" x 84 RAL Weyorhauser Sound
2«1/4 42 37 (37) 39 [38] 39 [41] 4L [-) 45 ([-) 40 - TL6L=194 189 Ratardent Door 1
12 Ca, steal facinf
6"11-1/8" x 2'11-t1/16" RAL ovarly Acouetical
2-1/2 51 43 [45] 49 [52) &3 [S1] 55 {56] 357 [55) &4 21.9 TL63-212 131 Door
Masonry cora with atesel
facing - B6<3/B" x 40=3/8" RAL
2e1/2  ~ 26 32 39 42 42 43 43 45 45 47 49 50 52 54 55 56 7.5  TL70-188 104 Com-Seal deor 4,19
Hardwood door - 3' x 7' "Shermlore” Dual
2a8/8 37 24 28 27 24 28 39 23 35 37 38 38 M 41 43 45 A6 9 - 126 Panel Doar
c:.lra"nf C?nﬁrctu block
610" x 9'5 AL 4873 Acoustical
2878 4D 28 28 32 32 33 34 35 36 39 42 42 43 44 A A2 a4 - TL67-34 191 Door 4,20
Hard wood door - 7' x 3' "Shermlors" Dual
2-8/8 43 26 25 35 32 35 36 40 41 44 A3 44 46 48 52 53 51 9 - 126 Panel Doar
tB8 G4, Steel core
7" x 3 EAL
k} 50 34 [41) 49 [45) 47 [49] 52 [s6} 56 [56]) 85 14,9 TL6L-226 104 Induserfal door 1,19
Door sire ~ 33 x 82 7/8" RAL
3 55 39 42 44 45 4% 53 55 55 54 54 55 59 60 60 57 S8 25, T148-317 108 Jamldonie k|
Hisy g s s
- * -
RAL overly Acoustical ;
4 43 35 [36] 36 [37) 3B [42] &4 [44) 47 [45] &5 1% TLES-181 131 Blu:yDnnr 1,22
Damped matal absorbing .
inaulation, hardware and |
iukaung as cotra |
4=1/4" x 32-7/8" AL :
4 52 43 45 45 47 49 51 51 50 51 54 55 54 52 52 B2 50 19,1 TL71-294 108 Jamisonic |
i
16 Co, stenl Flnte facing '
P Sy !
- ® -
ly A 1 !
4 853 32 40 &4 46 47 &7 4B 50 51 53 35 56 61 62 62 63 23 Tm?d 131 DD:S: ¥ Aceuscica ] '

e P
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TABIE 328 DOORS (Cancl)
(Greatar thap 2" ch{sky

Trananission Loas (decibeln)

200 H:

0D H;
00 Hr
1600 Hz
2000 Hz
2500 He
3150 He
4000 Hz

1250 ¥z

1002 Ez

e
o
)
w0

5 M

4
o
&

160 H:

5TC
125 H:

-~ W 0

Waight
lb/fe? Lab,

Foot-
Co, Product nota

10

10

10-1/2

11 174

Concrete core with
metnl focing
86" w 44"

- 3B [39) 40 [39] 45([-] 49 [53] 52 (34] 55

Solld wood frams, meptum
sheat;, minaral wool and
feltliner am core with
18 Ga, metal sheet sur=
faces on &ach side
A5=1/2" x 84=1/2"

4% 36 [37] 43 [44) 50 (4B} 46 [52) 57 [61]) 61

Dapped metal absorbing
inavlation, hardware and
gasketing as cora
Ba~1/8" x 37"

61 46 48 50 51 52 57 59 60 61 62 64 65 &5 66 65 62

16 ga. staal fuacing
B'1/4" x 4'3-1/2"

60 38 43 48 50 54 56 56 58 60 61 64 68 68 71 71 74

Damped matal abforbing
insulation, hardwara and
asketing as core
4e7/B'" x 37M

63 47 50 52 53 56 59 61 63 63 64 66 65 64 65 65 65

Damped metal abscrbing
inaulacion, hardeare and
gaskecing as core
BG-7/8" x 31-2/4"
65 4B 50 53 54 55 59 62 64 65 468 68 69 66 &4 73 74

Twe doors segarated by ™
air space, 1b Ga, stagl
facing - 6'11-3/4" x 2'11-3/4"

62 50 (521 56 [581 49 [63] 67 [63] &0 [é6] 7o

Dopr Sire - 11'6" x 15'5"

63 50 [45) 54 [58] 62 [67] 69 [70] 70 (72] 74
sudinﬁ glasa door
6e-1/2" x a1

4B 34 [37] 41 [45) 46 [46) 51 [52] 4B [51) 54

Wood particle bpard
doar lzes ~ 30" x $4n
- 33t g 74"

- Flush Surface

Door with right out
“ swing only

281

RAL
14.8 TL39-57

NBS
21 654

28.9 L 01:123

CRAL
45 04=4

RAL
8 TLYO-122

RAL
7 TL70-121

RAL

17,6 TLS3-182
&l

- BSP-18T
RAL

a TL63-4

45 -

104  Ingduatrial door 21

5% TEC Sound Doors 6

108 Jomtsonic 3,23

Overly Acouatical
131 poor ¥

108 Jamisonic 3,23

108  Jomisonic 3,23

Querly Acoustleal
131 Dbeer 1

70 Fenestra 1,8

Hiller Sliding
124  @lama poore

Duraflake Door
55  Core -

Ventilatlon $ysten
L36  Doar Panel

Sipgle lasaf Acous-
157 ticol doors 26

Double lenf ocous-
157 ctical doora




1.
12,
13.
14,

15.

16,

17.
18,

19.
20,

21,

22,
23,
24,
23,
26,

27,

FQOTNOTES FOR TADLE 124, 32B
\ 'BDORS

Tasted according to ASTM ES0-61T and data in hrackets refor co the £requencles centered at 175, 350
700, 1400, 2000 H=,

Simciﬂl nansrandard test uged for comparison with apecimen measured by the standard methed, Trans-
mlaaion logs waluea of the modified specimen arve ecatimated. Datn in brackets rufer to the fraquen=
cles 125, 175, 250D, 350, 500, 700, 1000, 1400, 2000, 2BOO, and 4000 i1z, The void butwoen tha dopr
panst and [rs frame wore scaled oo both sides wich Duxseal , a eaulking type macerial.

Ttosted and evaluatad according to ASTM EG0-66T.
Tested and eyaluated sccording to ASTH E90-66T and ASA Z224.19-1957,

Teated and evelusced nccordipg to ASTM E90-70 and E413-70T.

nd co half-ocrave frequency ‘t’mnds centered ot 175, 350, 700, 1400, 2800 Hz

Data in brackets corrunEu
+19-1957 wns che standard used.

respectively, ASARP ZX
Flush acoustlcal £irc dooy with UL lpbela B, €. D & E,

Can be deaignod to £ic any deov opening,

Maxwtmum size - 5' wide x 12' high. ‘Temporature range; 300°F po 1500°F. Flame spreand 25 ro 200,

Different sizes and types are available. For interlor use.
Exterior entry aystem, Temperature range: -40°F to 125°F.

Resistance ta chemicala depands upon fave £inish. Interlor uaa.

Interliar or exterior door, Temperature range; =60° to 1SQ°F, Flama spread 5,

Tested according to ASTH E90=41T and deta in brackets refers to frequency bands centered at 175,
350, 700, and 1400 Hz, Interior daors, made té order.

For use in UL ataiwwell doora whera codes raquire 4 minimum 450° temporature rise labal. Tempars-
ture ranga: -50° to 250°F. Flamo apread 10, Resistant to chemicals.

For interior uae. Resistance to chomicels depends on face f£initah. Numbers in upper row {ndicats
transminsion less obtalned when deor bottom ia Aealed with sloped thremshold instead of automatic

drop seal,
Fire resistant.

Tempoyature range: 20° ro M50°F, Standard atzes up to 4 x B',

Waximum temperature 4350°T, Flame Spreads 25,

Avallnble for aingle and part of swing, single and center parting, horizeneal slide applications,
Data in brackets carvespond to frequency bandas centeved ac 175, 350, 700, 1400, and 2800 Hz,
ASTH Eﬁos-;g and ASA 224.19-1957 were cthe standards used, Maximum temperature 4507+,  Flama
sprea .

Blost resiscance of 72 1b/in?,

Temporatura range: 0% to 150°F. Relative humidity: 0 to 100%,
Tamper atura range: =60* to L50°F,

Door and louvar size varies.

Single leaf accustical door dimensions:

Flush aurface; 16" x
Flush aurface; 36" x
Flugh aurface; 36" x
Flugh surface; 36" x 96
Flush surfoca; 48" x
Flush aurface; 48'" x
Flush surface; 48" x walghe 245 lba
Flush surface; 48" x ; weight 275 lbs

Double leaf acoustical door dimenaions:

; waighz 330 1bs
2" weight 390 lbs
weight 410 1ba
wolght 450 lba
weighe 390 lba
woight 450 iba
waight 490 lbs
wolght 550 lbs

With right out swing only: Flush surfacej 72"
With right out swing only: Fluah surface; 72"
With right out swing only: Flush surface; 72"
With right out swing only: Flush avefsce; 72"
With right out swing only: Flush surfoce; 95"
With right out swing only: Flush surface; 96"
With right out swinsg only: Flush surface; 96"
With right out swing only: Fluah surface; 96"

EE B8
~
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TABLE 33 ;
WINDOWS

Sound transmission losses of window assemblies ranging inoverall thick«
nesses from 1/4 inch to more than 5 inches are listed, Varlous types of
windows, e.g,, pivoted, dqual glazed, laminaced glass, venetlan blind, and
plastic windows, ete., are presented in the table., Filgure 33 illustrates a
dual glazed window. Simple windows are usually the "weak links'' in the
sound isolation of rooms and buildings, but it is possible to select windows
with high sound transmission losses to make the interiors of the bulldings
reasonably quiet, In the bulldings at airports the selection of windows
will determine to a large extent the interior noige levels. In such in-
stances entirely sealed, dual glazed windows with a large airspace between
the plates provide acceptable sound attenuation as can be seen from the
table. The companies (by numbers shown In Section II) with products listed
in Table 33 are: 1, 14, 17, 42, 49, 66, 71, 110, 124, 163, 185.

DUAL GLAZING

TWO PANELS OF GLASS ENCLOSING A 238"
AIR SPAGE REDUCE TRANSMISSION OF
SDUND, HEAT AND £OLD,

Figure 33 Dual Glazed Window

GLOSSARY
Facing: The outside surface of the specimen. In general the side Eacing
the sound source

Backing: The other cutside surface of the specimen. In general the side
not facing the sound source

Core: The region between the facing and the backing
Glazed Window: A window furnished with glass
pual Glazed Window: A window furnished with two glass panes
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Tvansmisaion Loss (decihals)

{inches)

Thicin s
125 Hz
160 Hz
240 Bz

5TC

1600 &z
2000 =z
2500 ¥z
3150 iz
4000 Hz

N
e
[n]
Q
(=]
"

250 Hz

TABLE 33 WINDOWS

Heigh
1&/%:5

Lab.

Ca.

Product

Fooc-
note

1/6 29 25

/4 31 19 22 24

1

0,49 35 27 23 27

1/2 A0 23 26 29

2-3/8 45 30

2.7/16 42 21 24 20

2-1/2 37 13 20 24

Vertical pivoted window
1/4" place
29 32 36 26 35

Stnﬁle hung window
/4" plata Eu“' Lan
wida x 62" high tast
specimen

26 26 28 20 31 32 33 34 32 29 28 31 34

Laminated syatem with
plastic betwesa two
places. 14' x 9' tesc
spacimen

28 30 32 33 34 35 34 33 35 38 42 45 48

12" laminaced glasw.
8 x 12' test apecimen

31 25 17 38 3% 40 40 41 40 47 47 49 82

Yertically pivoted window

1/4" plate, L/2" air space

1/4" plate, 4' x 5' test

specimen,

28 37 41 n 35

Aluminun fyame con=
taining two 1/4" plates
sepovated by 1-2/8" air
space with venatian blind
&' wide x 7' high max,
24" x 3" min,

-38 42 47 b 54

Pivoted window with

thovmel brick and mm
control, 3/1%" platae,
2" gpaca, 1/4" place.

3L 36 39 39 A3 44 45 AT 46 L6 4T 4B 49

Dual glazad window,

L/8" pla:ul,. 2-1/4"

spaca, L/8" plate

custom or ntandara aizan,

25 29 13 23 37 40 44 AT 49 49 50 51 43

Nual glazed window wich
panala, 3/a" glnta, 2n
(nom) spoce, J/16"tempered
8lard, Swing dewn

windaw had L ingulating
glase gaptiom, 12' wide
% 8'6" long teat specimen,

2-5/8 41 23 25 25 32 36 39 40 41 42 43 43 43 44 42 42 47

284

4,5

4,0

6.7

6.0

1

1.1

6.0

RAL
TLEY-254

RAL
TL71-133

RAL
TL6B-59

RAL
TLI1-129

BAL
TLG2-255

RAL
TL66~17]

RAL
Ti,70-255

RAL
TLED =244

'11-;1}125

17

L0

183

17

14

118

49

163

Single plate
window

Series 275 DH=A3

Cora system with
laminatod glass

Scarline series
324

Venatian blind
window

Venatian plind
window

Sun Contral
window

DEVAC Model 650
with 1/8" plate

1,4

3,8

1,4

2,4

2,4

Series 325 window- 2,5,
panel combinatian, 7
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TABLE 33  WINDOWS (Contd) k J

Tronamission Loss (decibels)

AP
] BoEoH oH MoH oM
g5 sapgrpgpyapEecs=s
3§umooananc=83888§§u41¥h5 product sg?:-
ES 8 SEREASREEEHSERAE D s o ot
Dusl glazed window. Frama
of aluminum and 6063
alloy. 174" plate, 2-1/4"
apice, 1/4" plaze, Sizea
to &', cuatom and scandard, RAL
D7 2-3/6 40 27 27 27 32 34 JL 36 40 42 43 42 42 3B 41 47 5L 7.1 TL69-236 49 Davac Hodol 660 2,4
Dual glazed window, 1/4"
plata, 2=1/4" spaca, 1/4"
plate. Custom and standard
gizen, 38" x 5'gh, RAL Devac Model 650
2-3/4 44 20 30 32 35 37 40 42 45 47 47 49 47 44 45 52 53 7.6 TLG6D-246 49 with 1/4" plate. 2,4
Bual glazed window, 174"
late, 2-1/2" ppace
gllb" plate, &' x 3! teac
Aalre,
— RAL
L( — 311/16 4028 3 ¥ Jhr— 40 48 7.6 TL62-256 17 Ameleo window= 3 1,4
Dual zlazed window,
1441 polycarbonata,
2 5/8" spaco, LAY il
plate, Basic unit,
Max. alze 48'2", Max,
lineat dimensfon 10°, KAL Dual glazed window
3-1/8 27 18 24 252727 2930 27 24 22 2528 30 31 31 36 -  1247-1.71 17 banic it 3
Same as above., Weathay
nlde dealed with non-
hardening sealing com-
pound, KAL Dual glazed wip-
3-1/8 37 20 25 25 30 30 33 35 36 36 41 4L 38 35 40 46 45 - 1247-3-71 17 dow, sealed 3
Somp an above, Flbarglass -
pncked into rop of unit, KAL g::} g&:;:ﬂ :}.Eh
3-1/8 38 2527 28 32 32 135 17 37 33 33 36 42 44 46 51 5 . 1247-5-71 17  fiberglass 3
Sama as above, With
neoprane soals from
pivot to rop of wine Duat glared win-
dow, dow with partial
3-1/8 38 25 26 30 32 30 35 36 35 33 33 17 42 43 45 49 58 - 124‘;‘:&-71 17 neoprens aeals, 3
Some as abova, Negprunn
seals en top, non-hurden- -
fng sealer of bottom half 3331&1:':20::2“.
ot frame. KAL and_non-hardening
3.1/8 38 24 27 30 33 30 35 36 37 23 34 3B 43 44 46 50 55 - 1247-6-71 17 soaler,
Dual glazed win~
Same A4 above, Neoprens dow with neoptena
scals all around. KAL and non-hordupning
23127 29 34 33 36 37 37 35 35 32 44 45 47 SL 54 o 1247-7-71 17 nealer, 3

(- 3-1/6 39
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TABLE 31  WINDOWS (Concl)
- Transmiasion Lass (decibols)
-~
-
]
i 'R EEEEEE SN
4 8 ngeaaenge888R8s2nsg g Foak~
E“ H 4838993888 H28 R A% ibffe? Lo ce. Product Rote
Saze aa gbove, Neoproma
funls all around. ’ KAL ggsluﬁr:go;::;e
3-1/8 39 23 25 28 32 32 35 37 36 37 1B &40 41 43 46 50 54 - 1247-8=71 17 saals all around, 3
Sami& L1 uhr.un.!.i Neoprene
gaal on Lo pivote -
sealod with non-hardening Pual tﬂlﬁﬂoggna
sonling compound, RAL and non-hazdening
3-1/8 4L 2427 29 34 34 38 39 41 40 4D 41 44 L5 A7 52 S5 - 1247-9=71 17 sealer, 3
Same s ahova. Entire
En:}i‘magsz seﬂﬁd on
oth sldes w nane
hardening sealing com- Egglwﬂﬁzggn:‘lﬁg;d-
pound, KAL ening sealer on
- 1247-2-71 17 hoth aldes,

341/8 43

25 27 27 32 32 28 41 43 46 49 49 52 51 52 55 54

Sama ad above. Thermal
fnsulacion and wsalf
contained venctian
blind,

3-1/8 43 25 27 29 34 34 38 39 &2 42 43 47 50 50 51 54 55

4-7/32 4R

4=7/16 48

4-1/2 40

4=96 52

5300 48 27 33 36 39 A1 42 ok 4B 50 52 53 54 34 54 55 39 9

45 -

k[

27 32 34 37 40 41 45 49 52 56 56 39 56 51 51 60

35 29 43 47 50 50 53 55 54 55 53 51 50 50 55 55

Dual glazed window, 7/32"
plate, 3-1/4" spaco, 1/4"

plata, Max. scandard
size 7' x 5°'

41 46 51

Pual glazed window,
plate, 4" spaca /16"
plate, 530 x 53" tant
specinen,

Vandal and Burglar re-
distant window 12' x 10!
aires, Plexiglas or
polycarbonata,

Dual s%n:ad zliindnu.
rey plate apace
b elens prate

48

Lian

174"

Lear Eluna. 2'6Y x

7' tast pane

Dual glazad window,

/1e"

plate, 4=3/4" ng:llce, /an

plata, 2'9" x 3'9'" cest

spacimen,

Dual glarzed window, Two
places of plate glosa
sgparated by 1-172 - 2"
alrapace,

(no data given}.

Windowa with various combin-

ations bf weights (chicknasses)

and typos {plain or laminated)
of glass with varying alr apacas,

54
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KAL
= 1247-10-71

RA
B TLB~34
7 TLI1=242

RAL
8.6 TLT1-309

RAL
- TL71-71

RAL
TL72-156

6,5«

1

tes

Dual glazed win=
dow with cheraml
insulatien and
venatian blind, 3

pual glazed win-
dow with alusinum
frame. AUD-0-FEN 1,4

Davac Model 720 3,3

IS0COUSTIC [

AcpunticAl window
wall, k|

pavac Moday 650
with wide atrapacal,’

Duel glazad
window,

Custom aound
Windows 40005 saerien.
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1.
2.
3,
4.
5.
8.
1.

FOO'INOTES FOR TABLE 33

WINpOUS

Tested and avaluated according to ASTM F30-61T,
Testod and evaluated according to ASTM RIN-AGT,

Taated and evaluated according £o ASTM E90-70.

Tested and avaluated uccording £o ASARP-224,19-1957,
Testad and svaluated according £o ASTM E413-70T.

Data reported for cemparison only on atandard test,

Window and pangls cotitain gasket and scops and cap bead on weather
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TABLE 34
SUSPENDED CEILINGS -~ SOUND ATTENUATION FACTOR

Ceiling systema and their sound attenuation factors are listed. Fig-
ure 34 shows the test faclillity required to measure sound attenuation facktors,
The wall between the nolse source room and the recelving room should be a
much better sound barrier when compared tothe ceiling system undergoing the
tegt, This will result Iin the acoustic propagation as indicated by the
arrows, and the test result will reflect the attenuation provided by the
celling. Properly measured sound attenuation factors report the sound in-
sulacion or sound barrier characteristics of ceiling systems as actually
ingtalled, Between two rooms scparated by a good gound barrier wall, and
having a common plenum, the noise reduction is mainly dependent upon the
gound attenuation provided by the common, suspended ceiling. This table
may therefore be used on an approximate basls to compare the performances
of wall partitions and ceilings. The companies (by numbers shown LIn Sec~
tion IT) with products listed in Table 34 are: 5, 6, 109, 128,

MR —
= DETAIL
5 FLENUM/ \/ / g““;
' sounce PARTITION
@ ROOM RECEWING HOOM
jo'-a" 10"~ 8" —s
VUL R RRR R R R RS R TSRET

SECTION THROUGH TWO-ROOM TEST
CHAMBER.THE FACILITY IS 158" WIDE,

Figure 34 AIMA Approved Test Setup to Measure
Sound Attenuatlon Factors of Cellings
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TABLE )4 SUSPENDED CEILINGS =- SOIMD ATTENUATION FACTOR

Attenustion Factors  {decibels)

1)
§1 sazasaagpBiiaasd
R 2288288 Denalry
- naocnuaoccn%gmﬂg Foot=
IE"' 'l;; 85 R8A -?r a S8 ENARART 1h/fed Lah, o, Praduct nota
Mineral fthor tilo with a finlsh )
of washable vinyl acrgllc. Aleo
avalluhla with 8 scrubbsbla acrylic
plascic cpating.
3/8 36 28 34 32 25 26 31 31 32 35 40 41 49 50 52 53 53 15 G&H 128 Solitude paonels 1
Minaral fiber tile with a non-
directional Einish of washable
vinyl acrylic, Also availalle
with 8 scrubbable acrylic plastic
coatlng. Fire shiald
$/8 36 30 39 38 30 28 31 31 32 34 35 3% 44 50 52 52 47 15 G&H 128 solitude punels 2,3
Hoisctura rosiscant mineral fiber
tile with a finish of scrubbable
ncrylie plaatic. MA Flra shield
5/8 39 30 37 3B 29 29 32 33 36 37 42 47 52 54 54 54 56 15 G5l 128 solftude panals 1
Mineral fibar tile with 4 non~-
dtrngclnnulhflni:l; of wa:lgahblie
vinyl acrylic, o ayoilable
uitg a uc¥uhhnb1e acrylic plasric Fire shleld solt-
catLing, ::g?agﬂggéaénflcm 1,2
5/8 &40 31 39 38 29 30 33 34 37 38 42 45 49 53 55 56 56 1S GEH 128 'rfurieﬂ. J' '
Malatura vesistant mineral Elbor
tile with a E{nish of scrubbable
acrylic plastic, MR Salituda punels 1,2,
5/8 40 32 39 39 10 29 33 136 37 19 42 47 52 56 55 56 54 15 Gatl 128  fisswrod pattern 3
Hinaral flher tile with a finish
of washable viny!l acrylic, Aleo
available with 8 scrubbable acrylic
plastic coating, Solitude panels 1,2,
$/8 4D 31 37 37 30 30 34 34 36 39 &3 45 50 33 54 55 57 15 G&H 128 npn-direcctional 3
Hg{s:uz:hrulﬂuinﬁ mifnaralbgil;ﬁ;r
tilo w a finish of scrubboble
MR fira ahleld sol-
acrylic plastle, itude panels noedla 1,2,
5/8 40 30 38 237 3L 29 32 34 16 38 42 46 51 54 54 51 46 15 calt 128 perforated pattern 3
Minaral £ilber tile with a non-
directional finish of washable
vtngl ncrylag.ma\lun nﬁilabla
wich a scrubbable acrylie Solituda pansla
plaatic coating, needle pe?fornwd L,2,
5/8 40 20 36 )6 23 30 35 34 37 39 43 46 4B 52 51 52 50 IS G&H 128 pattern 3
Mineral fiber tile with a don~
divectional finish of washabla
vtgﬁl acrylgg.hl.nan atgilahla
W a Scrubbabla acrylic -
rioa shisld mit-
5/8 41 35 40 40 31 32 36 36 30 40 42 45 52 54 56 58 51 13 G&H 128 sured pattern 3
Mineral fiber tila with a finiah
of wanhable vinyl acrylie, Also
avali:blnlwig? a ucr: bable
derylic plastic codting, Solituds panels 1,2
5/6 41 230 36 36 29 30 36 35 38 41 43 45 45 51 51 53 54 15 G&H 123 flaspred paccorn 3
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TABLE 34 SUSPENDED CRILINGS -- SOUND ATTENUATION FACTOR (Contd)

Attenuation Factora (declbala)

i)
o
84 aaaaaaaﬂsfffgfff .
o8 aw o9 o009 o & i & Denalty Foot«
B B ASBERES828238 58878 wn ta, o Trodue nate
vinyl film facing backed with
g{puum asubatrate roinforced wich
1/2, glass fiber £ilaments. Vinyl rock gypsum
s/8° = 28 0 7 42 45 41 - G&H PR § 5 panel .
Non-directionnl random aized
figauras in a £illed mineral
fiber.,
5/6 37 29 36 16 30 29 32 32 24 36 38 4L 45 49 50 52 53 - C&H 100 Quadratte 5
Flasured filled minar fiber,
5/8 42 28 29 37 32 31 36 37 39 40 44 44 49 50 51 52 55 . - t09 Spintona atandard $
Filled mineral Eiber plerced
with A mixturs of large and
amall perforations,
578 42 31 36 27 30 10 34 34 26 38 4L 44 49 55 57 58 59 - - 109 Splntena plerced §
Filled mineral fibhar tile with
random sieed and spoced non-
directional E£lmsyras with tiny
parforations,
5/8 42 31 38 37 30 29 35 35 18 41 43 46 4D 51 53 55 56 - - 109 Spintons 360 5
Filled mineral fiter tile with
small, uniformly diapersed non-
diractional fissurss.
/8 42 26 36 35 29 30 33 35 39 42 43 46 50 55 56 57 59 - - 169  Spintene - 720 5
Filled mincral fiber cile,
T t 360
5/8 42 30 40 40 32 33 38 19 40 40 &3 &4 49 53 55 S8 60 - - 109 ﬁi:‘;:fl:aoggla 5
Filled mineral Fiber tile, Jemeracona flre-
e plarcad
3/8 42 30 39 40 33 33 3B 3% 42 43 46 49 55 57 55 55 S8 - - 109 patkern, 5
Filled minoral fiber tila,
Firadike pansla
5/8 42 3038 39 32 32 37 37 41 42 45 48 52 54 55 56 58 - . 109 plerced phceern 5
Filled minera) fibor tilo,
Firedika ponela
5/8 42 2938 37 31 29 34 34 37 39 43 46 50 52 51 55 58 . . 109 Fingured potcern 5
Filled mineral fiber tila, Acousti~glad
5/8 4 33 43 59 32 32 36 37 19 4D 42 46 54 5% 56 56 57 - - 199 Delta Pattarn -
Filled mineral fibver tile,
Parcicle grad
5/6 47 34 42 41 34 36 41 63 45 49 53 54 57 S8 57 56 57 . . 109 LPC Eired fka 5
Mineral fibers blended with a
cepentitious Bindar, Standapd
£inish is a white factoty ap-
plied cnatlnE. Alao nunilagla
with & scrubbable vinyl ploacic
it
3/4 28 2% 33 33 24 23 24 B 24 24 26 28 31 34 35 39 &4 15 G&H 128 pattern 1,6
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TABLE 34 SUSPENDED CEILINGS == SOUND ATTENUATION FACTOR (Cantd)

Attenuation Factors (decibela)
o
&
g2  zasapapapgiAssdd
8 2 RB839088288K888 358 Duna Foot-
E"' B HNEARQYASTRIBIRHERIRTE 1w/eed Lab, Ca, Produst nate
Mineral fibers blended with a
camenticlous bindep, Standard
finish ia a whico factory ag-
plied cnnt!.ng. Also available
with a scrubbuble vinyl plaatic ¥irashield Teavas
coating, ceustic=g-tilas 1,3,
ath 29 26 34 32 24 23 24 24 24 26 27 29 32 36 38 4L 41 15 GEH 128 fissured pattern. 6
Hineral fikera blended with a
cemantitious bindet, Standard
fininh 18 a whitg factory ap-
plicd coating. Also avnilagln
Hithin serubbable vinyl plastic Travacoustic~c-
eonting, . tiles Fisaured 1,3,
/6 31 2B 34 3325 24 25 26 27 29 29 31 34 40 43 48 53 15 G&H 128 pattern. [
Mineral fibers blended with a
téemenl:itloun binder, Standard
inish is a white factory ug-
plied :unung. Aldo available
] with a rerubbable vinyl plastic Travacousticecn
sasking. tiles Abbay 1,3,
34 36 3L 37 38 29 29 30 31 33 33 35 39 &4 49 52 54 54 1S GAlit 128  pattarn, 6
Cast mineral fiber. Parmacountlc
36 37 31 39 37 28 2B 30 31 32 34 35 39 44 50 54 89 60 - - 109  standard fimsures 5
Kineral fibere blended with a
cepentitlioua binder, Standard
fﬂliah llJ whitxlfuctQR{lnc{
plied coating. so avallabla
uit:la Serubbabla vinyl plastie E;:‘{:g":::ﬁ;“'
coating, cumulua ATH
/6 s 26 32 34 29 29 32 33 37 35 3B 36 40 42 42 42 64 15 G&ll 128 pa::urn. 1,2
Minaral flbars blendsd with a
cetantitions binder, Standard
finiash ia a white fnntor{ ag-.
plied couting. Almo availnble
with a serubbable vinyl plastic Travacoubtfcac=
coating, tonica paels
36 39 25 34 34 29 30 34 35 28 40 39 39 42 44 42 4] 44 15 G&ll 128 gisaurad ATN 1,2
Mineral fibera blanded with a
cepantitious b indar, Standard
£inish is & whicae factory nE-
plied cunting. Alag avallablae
with 4 acrubbable vinyl plastic Travacoustice-c=
costing. tiles cumulua 1,3,
346 40 32 29 3B 31 32 35 37 39 39 40 42 46 49 51 52 S4 15 C&H 128 ATN pattern 6
Mineral fibara blendad with a
cemantitious binder, Standard
finieh 1s a white fact:nr{ ag-
plied uuulng. Almo avoilabla
with a scrubbahle vinyl plastic Travacouaticace
coating, tiles flasured 1,3,
A6 41 31 39 3B 31 32 34 37 3B 40 42 4D 4B 31 53 31 52 15 G&H 124 ATN pattern, [
Fillaed minaral fiber cile with
small, uniformly dimparsed none
directional fissuras,
34 42 30 3& 3B 31 30 33 36 36 38 40 43 49 55 56 55 55 - - 109 Temperatons 720 5
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TABLE 34  SUSPENDER CEILINGS =~ SOUND ATTENUATION FACTOR ‘foncl)

Attenuacion Factora (decibals)

]
%
B4 2aapapaga@id2aad
Egsnggbaaaoogﬁggggg Dunai&‘y ¥oot-
¥ @m ARRARSRI3SE2SE2RRE wed umw, Co, Product nota
Non-directional random airzed
£1asures in a £llled mineral
Eibor,
3/4 42 28 35 36 29 29 36 36 3B 4L 42 42 44 46 46 46 47 - - W9  Muadrette 5
Smatl divectional fimsures in
a filled mineral fibar cile. Tempararons NCF
3/6 42 29 36 40 33 33 38 3B 41 42 46 4B 53 57 52 53 57 - - | OF] mnmrl fissuren H
Large random sized and apacod Tem
8 peratone=360
non-directional fiasures. Nonedlreer Lonal
3% 47 31 394D 35 36 40 40 43 45 48 S0 56 57 54 56 57 - - 109 fissures
Pilled minezsl fiber tile
* Acousti=clad'p’
7/8 47 30 37 41 33 34 18 40 43 45 47 50 55 56 58 59 6D - - 109 dilagonnlly perEorated
Mineral fiber tlle with & non-
directional Finish of washable
vt:gl ncrylg.g.hlAluo a;gtlubla
w 4 scrubbable aceylic
plagklc coating, Y ggﬂtﬂgtﬂégnnln 1,2
- 40 30 38 40 D2 31 34 35 37 39 40 44 50 56 58 58 58 15 c&H 128 Noodle perforation 3 '
Parforated 24 gouge cold rolled
or aloctrogalvanizad atesl or
0,025 or 0,032" aluminum with
A baked enamol Einish. Acoustl metal %'a,
- 48 30 3B 35 39 44 41 43 49 5L 57 54 - Gall 128 pane 1105 '
Parforated, galvanlzed, 0,016"
metal pan $ackad with 0,75 1b/ge3
fiberglas pads, aan
- - 25 [ 26 25 [2§] 35 [40] 46 [50] 56 [61] 43 - AMC=5 FT 5 Acousti Gellings 1,9
Poerforated, galvanlzed, D.016" 3
notal pan Backed with 0.75 1b/fe
Eiberglas pads. Aabeston faced
- = 26 [27) 27 [29] 35 [34) 29 [38] 43 [48] 50 - - 6  Rigid hoards 1,9
FOOTNOTES FOR TABLE 34
SUSPERDEDR CEILINGS == SOUND ATTENUATION FACTOR
1., Tested according to AIMA two room procedure 1-II,
2.  ATHA Mouneing CEx  Copkinuous over parcition with exposed T systom,
Jd. Temperature Range: up to 158°F, Flame spread: 20. Poor resistance to chemlcala.
4. Flame spread AMA Claas A, 55-A-118b class 25,
5. Flame spread: 25,
6. AIMA Mounting CCT: Continucus over partition with concealed T apline suspension system.
7. AIMA Mounting IQ{: Interrupted over partition using Z bars for o suspension syatem,
8, Tested with 1/2" gypsum board backing,
9, Numbers Ln bracketa refer to centar frequencles of 177, 154, 707, 1414, and 2828 He respectivaly,
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TABLE 35
ROOF DECKS (BARRIER)

The sound transmission losses of roof decks are listed. Roof decks
with thicknesses ranging from 1-1/2 inches to 7-~1/2 inches made from steel
panels of different thicknesses ave shown in the table. The roof decks can
also provide good sound ahsorption as can he seen from Table 25, Figure 25B
appearing with Table 25 shows a roof deck design which provides good sound
absorption and transmission loss. The company (by number shown in Section
11} with products listed fn Table 35 are: 106, 120.

FIBERGLASS
BATTS

ACOUSTICAL /
PERFONATIONS

Figure 35 Roof Deck
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TABLE 35 ROOF DECKS (BARRIER)
e Transmisaion Lass (decibals)
W
Uw H
S g 5 ¢ # 2 &
- e n = Weigh Foot-
ﬁg & o 2 § § g g 1w%t! Lab, Co, Product nota
Stael roof decking,
22 gage ) Type 5
1-142 45 % I8 45 48 49 49 106 Acouarideck 1
Steol roof decking,
2 gage Type B
L-1/2 43 29 10 45 48 59 49 104 Acouetidack 3
Stoal roof docking
20 gage Typa S and B
1-1/2 46 k[ 39 13 49 50 50 106  Acouscideck 1
Stael roof docking,
8 gage Type § and B
1-1/2 &7 31 40 47 50 51 5] 106  Acoustidack 1
Steel roof decking
20-18 gage
1-5/8 49 13 42 49 52 53 53 106  Type 1.5/8" NF 1
Steel roof decking,
18=18 gage
1.5/8 S0 34 a3 50 51 5% 54 106 Typo 1-5/8" NF 1
Stenl roof dacking,
16-18 gage
1-5/8 352 34 45 52 55 56 56 106 Type 1-5/8" Hp 1
8tacl Toof dacking,
20 gage Typa 3" H&N
3 46 30 » 46 49 50 50 106  Accustidack 1
Gtesl roof dacking,
0 gngo pa 3" HAN
) 4] ] 3 3] 49 50 50 106 Acouatideck 1
Steel toof decking
capbination 16 gaga' and f%"";aﬁ: lLn‘ncl
20418 gnas, Type 3" NF 20+16
k| 30 3% 43 50 LX] 54 54 106  Acouatideck
Skeel voof dediing,
18-18 goze Type 3"
3 52 35 45 52 55 36 56 06 Acaustidask 1
Steal roof docking,
20 zage Type & 1/2" H
4=1/2 &7 n 44 47 50 51 51 106 Acouatidock 1
f;eal voof decking,
gage Typa 4=1/2" 8
4-l/2 48 B &2 49 52 53 53 106 Albaneidbok 1
zénol roof dacking,
Baga Typa 4-1/2" HP
4=12 50 3 41 50 53 54 54 106 A!guutldéck 1
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TABLE 15 RODF DECKS (BARRIER) (Conel)
Trandmiasion Loss (decibala)

-
o
2 #o08 g 2 2 2
u o -] o
o = 2] n o Q =] =1 & Weigh Foot-
[=hat o o a2 e 2 = = lb.f%:i. Lab. go, Praduct note
gteel roof decking,
16 gage Typo 1
4-1f/2 3l 35 4% 53 54 55 55 . B 106 Acoustidock 1
Steel roof docking,
18-18 gage Typa 4=172" §Ip
4=tf2 32 35 45 52 55 56 56 - - 13 Acouscideck 1
3tesl roof dacking,
16=18 gage Type 4-1/2" Hp
4-1/2 53 37 (13 53 56 57 57 - - 106 Acoustideck
f;“l roof dacking,
aaga Type 6" H
6 0 MM sa 53 54 LU - 106 AlBRactdeck 1
sgeal roaf decking,
1t zage Type 6" It
[} 52 kL] [A] 52 55 56 56 = - 106  Acoustideck 1
S5teal roof deckin
16«18 gzage and mfia anze H"‘Iﬁﬂrs‘mlgfi’a
6 3l 3t 46 53 36 57 57 - - 106  gage Azonstideck 1
Steal reof decling,
16-16 gaga Typa 6" UF 16-16
6 54 k[ 47 54 57 58 58 - - 16 /Ao Acoustideck i
Steal roof decking,
18 gage Type 7=-1/2" H 18
7-1/2 5t A 4 51 54 55 55 - - 106  Zage Acaustldeck 1
Stasl roof decking L1491
16 gage and 18-18 énsu Eg‘;’ié HElB“ 16 gagn
7+1/2 53 7 46 53 56 57 57 - - 106  8Age Acountidack 1
i;ae: :out decking, Type 7-1/2" HF 16-18
gag gage and 16-16 gage
7-1/2 5h w4 54 57 5B 58 - - 106  Asouatidack 1
Planks for roof decks, A4
3 - floora, ate, 8 - 120  Acoustiplank 2
Cast taxturad slabs of
wood £ibers banded wich A70-130
- - portland cement 6 to8 - 120 Fihroplank 2,3

FOOTNOTES FOR TABLE 35
HOOF DECKS (BARRIER)

1. The tranemlooion losses of the Inland Ryerson reaf decks were eatimated from testa made at
Rivarbank Acgusticnl Lnbnrntura;i‘rnul: Hos., TL?2-112, TL”-“f: TL72-2, §TIC galusa are based
a .

on 7.5 Lb/ft

buflt up roaf,

ght tangs of the Acoustidecks is 2-5 lh/fc

2, Sire 3" x 13" x 120",
3. Thicknasses of 2' 2-1/20 3) 3.1/2" and 4", Width 32". tLength up te 12'6", Flame Spread 15,
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TABLE 36
CURTAINS (BARRIER)

Transmission lesses of curtain systems are listed. It is often neces=-
aary to isolate a moderately nolsy enviromment from the surrounding less
nolsy area, A sound barrier curtain can provide enough attenuation in some
cages to make 1t an economlecal and convenient arrangement. Filgure 36 shows
a sound barrvier curtaln system with a gulde rail for ease of opening and
cloging the curtains. Usually the curcains are made from lead or lead-
filled vinyl, It should be noted that nat all pessible curtaln materlals
are listed in this table. It is possible to fabricate a curtain from many
of the materials listed in Tables 6 through 15 and Table 18, The barrier
curtain also may have sound absorbent facing on one side or both sides.

It should be further noted that most of the curtains were tested free
hanging in a test opening with their edges sealed to the sides of the
opening by means of a denge flexlble mastic, In industrial applications
however, the sides of the curtains are usually not sealed, relying only
on their overlap for a seal. Sound absorption coefficients of some of
the curtains are shown in Table 23, The companies (by numbers shown

in Section I1) with products listed in Table 36 are: 6, 12, 27, 45,

59, 72, 155,

Figure 36 Sound Barrier Curtain
Hanging from a Guide Rail
GLOSSARY

Lead Loaded: Lead was added to the fabrile type material to Iincrease its
gound transmission loss,.
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TABLE 16 CURTATNS (DARRIER)

L]
o i
a3 ! N
R PR Y g
1Y QW o a|o oloje o|g w g o (o & | Walght Fooce
E“‘ I I Y a AT B(EY ZRI|E S 3 1;]%:2 Lab, ca, Product note
Shoat| Laad Alecex Acoustic
Curtain Mass 505
008 = 1313 14 04]14 14 |1S( 1B 19 [221 23 24 |27(28 3032} .S - L2 Sheat lead 5,11
shgat| Lead Alrtox Acouscie
\/ Curtain Masa 510
,016 = (18(19 20(21{23 24 (26|26 2B 29[ 31 33 {3536 3840 1 RAL L2 sheet lead 8,11
Nylon|boae qloth with viayl cqac-
I.ngI front and back RAL 2,12
L032 17 10f A 12 10| 9 1111|113 16 18|20 23 24 |25 26)28 +25 TLTL=172 27 NYco-18 li,ld
Soma e above, (modified|cop sus-
i peraton RAL 2,14,
.032 17 10| 8 12 16| 9 11[11]13 16 18{20 22 3 ;23 24(26] .25 TL?L-173 27 Kveo-1B 15
Load londad winyl mn:pr[ul retn-
.031- forced with beta-glass abric 45
040 19 |5 9 15 Tl 27 3| .50 - 2 KNC-50 Curcains 4
RAL Found
2037 20 | 9] 8 10[12/12 141517 19 20122 24 |26 {27 28[30( 0,44 TLI2=232 155 52‘32 err lead 12,13
Ulnyg Curtain
RAL
—n 064 25 [13104 15 06| A7 1820122 24 26|27 29 (31 (33 34|3%| 0,76 TLT3-87 155 Leaded Vinyl 12,13
Curtain
Ledd losded lwvinyl materlial roin-
,070- forced with|beta=glass fabric KAL 45
L0765 27 115715 17 (r7{19 20|21{24 27 bal3o 31t bs asjar| 12 1083-1-71 72  KKC-100 curcalns 7,12 -
L Alrtex Acoustic
Untured rubbar Dubtain Mass 550
\/ L100 - | 27;28 29(30 33 35(28)38 37|35 36 3637138 39 41| 1 - 12 pead rubber 9
. Alrrex Acoustie
Barium Eillpd binyt furtain Mass 520
oA +125 7 | 14114 16]20 21 22)123125 27 29,31 12 34136 36/38) 1 RAL 12 farium vinyl 6,11
Fiberglas cloth coztdd pn bocll
sides with {oad £l1ad bingd Notaapuird ee
- 19 t11] 8 910 11 13{14|16 1819|200 22|23 (24 24| 26 .50 - 111 tical curtains k]
Lead reinforced with fiberglag e
A~ 28 | 12|15 19)20] 21 2324125 26 halaa a4 |36 [z 39l40 1.5 KAL 129 gurcain system 12
| Maqe Filled [vinyl wicl woven Sound Guard
glges| fabric roinfor heise rontrol
- - 13) (12013 16) 22) (28) () ,s0 - 6 cortains 16
Mada filled jvinyl with § waven
7 Sound Guard
; glase| fabric rolnfor t nolse control
- 6 curtalns L6

- - | 116) 17(16) ‘20) 25) (31) () .15

207



|

TABLE 36 CURTAINS (BARRIER}{Gencl)

Transoission Losa (decibals)

@
1%
g2 4o asggaEaadads

o (=T = T = T = T - T - R = §

§E U wnooao oo oooWnac o a  Welgh Yoot~

wl .

B & SEERAGECE28285838% WAL m o produe note
Pelyurathane foam fused to polyvinyl

- - 15 18 20 19 21 20 20 24 28 26 32 32 34 36 37 1.1 cT 59  Acouatidrape 19
Mags fillad vinyl wich woven glass
reinfarcoment gg::g Eg:::-gol

- - (22)  23(23) (26) (32) (37) (44) 1.5 - 6 curraine 16
Mags £illed vinyl wicth woven glasa
Fefntarcuent Soind Suad)

- - €26}  28(28) (32) {36) (36 (47} 3 - 6 curtatns 16
Barium filled vinyl with top layer af Alyeax Acountie
embosased leather and bottom layer of curcain

- - uvathane foam - - 12 mags 525 111

FOOTNOTES FOR TABLE 36
CURTAINS (BARRIER)

1, 28" wide rolls, sheets, and cuatom fabricaced parte and curtain wystems, ‘Temparature range;

¢ to 180°F, )}umtdit{: 0 to 100 percent., Sulf-excinguishing., Layers of urethane foam
thicker than 1/4' avallable by custom laminacing.

2. pesipnod as required. Anti-atatle, abrasion resistant, washablo and flame retavdant,

3, csn ba found to have partial enclosuras and ceral enclosures for nolsy places, Hecesmary

equipment for suspending curtains is alse made, Flame resistanc, molature proof, rotproof
and mildew rasistant.

4, Fot uge where nolds lovel is low and application {8 net critical. Scandard aize: 38" wide

by 60' long voll,

5, Cah be faotmed or drnged to any contoutr, Maximum wideh: 36", Maximum length: 72' roll,

Tomperaturs rangs: to 400°F. Humidicy: @ co 100 parcenc. Nonburalng.

6., Tamparature range; O to 180"F, Humidlty: O to 100 percent. Self-extinguishing,

7, 50" wide x 60' long roll,

B, Maximum width; 36", Haximum length: 36' voll, Temperature range: O co 130°F, Humidity:

0 to 100 percent, Nonburning, {an be formed or draped to any contour,
%, Maximum width: 54", Maximum length: 72" shect, Tempevature range: O co 130°F, Humidity:
0 to 100 purcent, Self-extinguiahing.

10, Type 250 = 5/16", Type 500 - 9/16". Supplied In sheeta 54' wide by up to 20' long, Self-

extinguiahing, Tamwperatura range: -20° to +200°F, Gasoline, ecll and abrasion resistant.

11, May ko cut to recrangular shoests, die cuec ce trru{ulnr Enttnrnu, and laminated to open or

clpaed eoll Flexiblo foams and/or pressure senditlve adhesives on one or two surfaces,

12, Teated and svaluated according teo ASTM E%0-70.

13, Tested and evaluatad accarding to ASTM E413-70T,

1%, Twe ;gﬁ:ina {each ,032" chick) wers uged hare to form A harrler. Separation berween curtnine
was .

15, Dpata wera obtained for comparison purposes only,

16. Humbers in parentheses were obtained at the followlng frequencles: 150, 350, 600, 1200, 2400,

4800, respectively.
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TABLE- 37
OPERAELE PARTITIONS

Operable partitions , defined here as room dividers which are less flexi-
ble than curtains but which can still be easily folded or extended by the
room occupants, are listed. Usually the operable partitions are suspended
from anoverhead track and they rideon rolling bearings for ease of operation.
Many shapes and configurations are available, Figure 37 shows one type of
operable partition where the rectangular leaves can be stacked together to
open the partition. The table containe a brief description of each parti-
tion and shows the transmission losses measured according to the standard
procedures referred to in the footnotes. The copmpanies (by numbers shown
in Section II) with products listed in Table 37 are: 95, 98, 101, 134,

167, 179.

Figure 37 A Manually Operable Partition
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Thickness
{inches)

STIC

TADLE 37 OPERABLE PARTITIONS

Transmission Loss (decibels)

125 Hz
150 Hz

200 Hz

Welght
/e

250 He
15 Hz
407 Hz
500 He
630 He
800 He
1008 Az
1250 3z
1600 3z
2000 4z
2500 3z
3150 22
4000 32

Lab. Co.,

Foot-

Praduct note

L3/16 23

17/16 29

2-1/4 38

2.1/4 38

2-1/4 40

2-1/4 4t

15 20

19 21

15 22

14 19 26 31 35 37 37 38 40 41 41 41 41 41 41 43

17 26 29 32 15 36 37 4D 41 39 42 41 435 46 46 &7

L8 25 31 32 35 37 40 A1 42 43 4 45 AT 46 46 49

19

19

27

Lamination of wood particle
cora, faced with wood vonoar
hingad with dualwall vinyl
extrasfon,

18 18 20 22 24 25 26 26 26 26 27 28 28

Wood particle coro, prossura
plasctic laminated and hinged
with dunl wall vinyl extrusiona,

23 23 25 26 27 29 29 24 20 32 33 32 12

Wood framing panols (mineral

wool insulation botwoon framos)
outar govoring of ,220 hard-
board Laminarad to wood Framing ,
3/4" oporating clearanca ba-
twoon top of panals and hosd tedm
agsembly 1/4" clearance batween
panels and floor

32 36 37 18 19 39 39 40 38 37 40 43 45

Wood framing panal (minaoral wool
inaulacion batween frames);
autar cpvaring of ,270 hardboard
laminatod to wood framing, 5/8"
clearance between nuY of panals
and head trim asaembly, 5/8"
clearance batween pnnn[s and
floor.

168" wido x 108" high woodlined
ateal teat Erame,

168" wida x 108" high woodlinod
atesl teAt frome

#240 vinyl covering panels hinged
to aperate 88 a single unit - scan-
dard alumipum basa,

L 19 28 32 33 35 37 37 40 41 41 43 43 43 44 40 -

Vvinyl fabric murface tack
board,

18 26 27 29 31 36 39 40 42 43 44 46 46 46 43 44 6.0

a00

RAL
TL6Z=D 134

BAL
TLG69-238 134

Lo

RAL
TLYL=131 179

RAL
TL7L-11

RAL
TLI0-225 95

RAL
TLE9-200 95

RAL

0T67-8 10L

RAL
0I71-5 98

Scalef8 ]

Scale/12

700 geriea
folding wall 2

702 Serlea
folding wall 3

wall meriaa 3

Foldout folding
wall gerieg One 3

#1380 folding wall

with #240 panels 1,3

Hufcor
Satles 7410 2




TABLE 37  OPERABLE PARTITEONS (Contd)

Tronamiraion Loas (decibela)

w!‘\
' L] A
4 gaaaagaggddadaaa
2] - - -] n o o 9 o Yelgh Fool=
A2 F H883785828¢8838R38 W e oo produe hate
Steel surface gypsum board, Hsfeor
3 41 21 25 26 30 32 A7 40 41 43 45 46 4B 47 46 44 46 6.6 0%9&-3 98 Berles 7610 2
Vinyl fabrie surface tAck
board. RAL Hufeor
k| 43 32 31 28 31 35 42 43 44 45 45 4B AT 46 47 4) 46 6.4 OT71-4 98 Sorfes 7630 2
#1245 vinyl covered panale, hinged
to operate as & sinple e, Enn-
dard aluminum bnag automatic bot-
tom pressure and deal goskoet, RAL #380 Folding wall
3 43 25 30 36 41 39 40 40 41 A4 A4 45 45 46 46 45 41 - OTHB=1 101  wich #2453 panels 3
Sceal surface gypsum beard, RAL lufcor
3 44 26 32 30 34 38 42 45 A5 45 46 A7 49 4B 47 44 47 7.2 oT71-7 98  Serfes 7410 2
#2245 vinyl coverad panela
standard aluminum base and
automatic bottom pressure
deal gaaket, RAL #3180 folding walt
k] 45 22 31 36 40 41 43 A5 46 &7 45 44 44 45 47 49 50 - 0T68=2 101 with #245 pansls 1,3
Vinyl elad surface particle
board, RAL Nufcor
35/8 38 16 21 25 28 32 36 40 41 42 41 42 43 45 19 41 45 5.8 oT70-8 98 Serles 8510 3
Vinyl fabric surface tack
board. RAL Hufcor
3578 3% 17 24 24 28 31 36 3% 40 42 42 44 45 47 43 41 46 5.8 o0T71-7 98 Serics 8310 2
Vinyl fabric wurfacs tack
board, RAL Hufeor
3-5/8 359 20 21 2529 32 35 19 AL 40 4D AL 43 45 42 19 44 6,2 AT70=5 %4 Sarisa B5LO 2
Steel surface gypeum board, ¢ Hufcor
d«5/8 3% 23 23 23 30 33 37 AT A2 41 40 40 40 38 38 44 47 7.3 o0T70-1 98 Serfes 8510 2
Vinyl clad durfaces particle
boatd. RAT, Hufcor
J.5/8 43 20 27 33 39 A0 44 44 45 A4 K1 42 43 4T 45 47 50 4,2 OT70=6 98 Series B500 2
Steel surface gypsum board, RAL ftufcor
3a5/8 43 27 32 36 39 41 44 A6 46 44 42 41 42 4D 42 46 47 7,1 OTI2-2 9B s5arigm 8330 2
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TABLE 37  OPERABLE PARTITIONS (Contd)}

Tranamisaion Loaa {decibala)

L]
fm
g Aaaaaaaﬁafffgffg
U oo onogBaocan o o N Weigh Fooe-
B2 P 888358838582 8888 Yo/l e oo produce note
Vinyl fabric surface EAck
board. RAL lufeor
3=5/8 &4 22 29 33 39 41 44 46 46 45 42 &3 4D 47 4% 49 4B 6.6 OT70-4 98  Seriea 8530 2
Yinyl fabriec surface tack
board, RAL Hufcor
3-5/8 45 21 30 33 36 39 42 45 AT A7 45 43 45 49 49 4B 49 6,2 oT71+6 98 Series 8330 2
Vinyl fabric surface tack
boatd, RAL Hufeor
35/8 48 25 35 37 41 &2 47 48 49 50 48 4B 49 51 52 53 55 8.0 OT71=-B 98 Serims 8350 2
Clipboard lamibated to both sides of
steal core
RAL Hufecor
3=1/2 36 12 17 21 26 29 35 39 42 44 44 44 46 46 47 4B 49 2,0 01723 9% guries 3500 z
Vinyl fabric surfaces clip-
board laminated to bath sfdu
of stenl core. RAL Hufcor
S1/2 39 1519 24 2B 32 18 41 44 45 44 44 45 &7 46 4T 48 3.8 07722 98  Saries 4500 2
Vinyl fabric surfacaz clip-
board laminated to both ardal
of steal core, RAL Hafeor
5«1/2 41 17 20 28 31 35 40 44 46 46 46 47 46 47 46 46 4B 4,4 oriz-l 98 Sartes 4800 2
Lamination of wood particle
cote, panal faced with grade
wood vanaer and backed with
spund damping macarial. RAL
- 26 17 23 23 27 29 31 33 36 38 39 40 41 40 40 38 28 A4 T149-129 134 Sonlc wall/é6 2
Vinyl £abric in facing & backing
atsel’slacs backed with vinyl
impregnaced liner, RAL X8 foldoor
. 37 15 19 23 24 29 33 36 36 39 42 45 46 48 49 50 51 4.8  TL7:-316 93 Sound Guard 2
Vipyl fobric in facing & backing
:tul 312:3 lf?ckud with vinyl
mpregnate ner, RAL B Fold
- 38 17 21 21 26 30 33 35 38 41 4] 46 46 48 49 51 51 5.4 TL71-232 95 Suun: g:::duupnr
Vinyl fabrie in facing & backing
::anl n.:c; lg;u:knd wicth vinyl
pregnatec tinar. RAL %12 Fold
- 39 20 21 24 27 29 3D 37 43 &4 42 43 47 49 50 52 331 5.1 TL72«5 95 noundngugsg tuper 2
Vinyl fabrie in £ncing & hacking
:tnnl nl::; Hckad with vinyl
mpregnn -1 ner, RAL X16 1d
-39 1924272830 31 3541 4749 50 4B 49 30 SL 31 6.1  TLTLZ56 95  wound guard o 2
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TABLE 37

Tranaidwelon Loss (decibels)

i,

2'
3.

“A
=
I daspagaagiizresd
ﬂunenanacnanﬁggsaguuhf
2 F §:Rgs5838:88:8:878 Lk
Vinyl Esbric in facing & hnckink
steel slata backed with vinyl
Impragnated 1tner,
- 40 20 23 26 28 30 36 IB 44 48 48 48 50 51 $3 53 54 5.8
Lamination of wood particle core,
layars of aabestos fole membrane
backed fiber insulation, Faced
and backed pressure plastic
laminace clad panels.
- 40 20 26 26 28 31 123 35 19 42 43 45 45 45 46 46 46 6.0
Vinyl fabric Ln facing and backing
staal alats backed with viayl
fmpragnated liner,
- 41 22 24 26 29 32 34 37 42 45 46 48 49 51 57 54 55 6.24
Fabrie covered p:null;-luﬁ" wida
d 121 ] 1
188, 595.08008 21" whde, all x
- 42 22 27 31 34 34 36 40 41 42 42 44 47 49 50 48 49 5.2
Fabric covered |:unell', Twa=26 1/2"
1d o !
Y847, 930 Rig, 20" wide, all x
- 46 3L 33 36 37 40 42 43 44 46 46 48 50 49 4B 47 50 -
Folding parcicns and dooes,
Two or threo layors of loade
37 £illed vinyl on dach alde of frama, 2,5
ag VL-B haa 3" layars lead-£illad vinyl 3.0
41 plus glaan nge: blanket osch stda, a.5

Automatic bottom preasure seal gaskat, in
wtandard automatic top pressure scal,

OPERABLE PARTITIONS {Concl)

Lab, Co.

Product

Foat~
Hioka

FOOTNOTES FOR TABLE 3

OFERABLE PARTITIONS

Tantod and avaluated according to ASTM E30-70,
Tastad and svaluated according co ASTM BIO-GET,

303

?

RAL
TL72-23 95

RAL
TLEY=A0D 134
Ral
TL?1-210 95
RAL
TL72-210  §5

RAL
TL72-238 93

167

X12 Foldoor super 2

sound guard

Sonic wall/88

%24 Foldoor super

sound guard

Foldoor falding
walle wories Etwo

Faldaor faldin

2

2

2

walle series -:Emz

Curtain Models:
Wil=

VL=
vL-§

ternal with vinyl serip = ovarhead trim section, fitted with



TABLE 38
SEMIPERMANENT PARTITION ASSEMBLIES

Semipermanent partition assemblies deliued here as partitions or
wallg which can be erected or demounted on site, such that the component
panels, etc,, can be reused, are listed, These are not operable partiticns
in the sense that, though they can be moved from the site, they cannot be
folded or extended as a room divider on a routine basis. In other words
the partitions are treated here as semipermanent walls which completely
cloge off two adjoining spaces. The table is divided in three parts on the
basis of the materials used in the partitions:

384 Metal-faced gypsum board partitiona
388 Vinyl-faced gypsum board partitions
38C Vinyl-faced plywood partitions

The companies (by numbers shown in Section 1I) with products listed in
Table 38 are: 53, 84, 101, 104.

GLOSSARY

Facing: The outside surface of the apecimen. In general the side facing
the sound source

Backing: The other outside surface of the specimen. In general the side
net facing the sound source

Core: The region between the facing and the backing

Gypsum: A hydrated sulphate of Calcium, Cn804-2H20.' Used for making
wallboards, plaster of Parls, etc.

Studr An upright plece in a frame to which wallboards are applied
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Thitkness
{inches)

5TC

TABLE 38A SEMIPERMANENT PARTITION ASSEMBLIES
{Metal £aced pypawm beoard pareitiona)

Transmineion Loss (decihala)

400 ke
500 Bz

630 Hz

BOD Rz

100) Hz
1250 Hz
1600 Hz
2000 Hr
2500 Hz

315 Hx

)
8

200 Bz

125
160 3z

14

Waigh
brfe

Lab, Co,

Product

Foat-
note

k| 40

Pro~anseubled unite mads of moetal
astuds, stud uxranetons, atud track,
motal olad panels, honeycomb Filler,
posl covers,

15 20 27 25 26 30 34 39 40 41 39 41 45 45 A0 23§

Paptition Lis made of metal clad
syﬁ:um hoard, Crusader atwds znd
Othar dccessories as vequited,
Thare is 2" thick insulation in
end paneln.

24 24 29 32 34 37 40 41 40 36 35 40 45 47 49 49

Pro=ansembled unita made of
motal otuds, ntuds extension
atud erack, metal clad panala,
honeyconb fillar. gont covers,
wineral fiber insulation, sound
sonl gasketing.

17 23 29 30 30 32 37 43 44 45 A6 46 50 50 48 47 -

Particion {s made of matal clad
sum hogrd, Crusader acuds,
HE other accessories an raquired.
Thera im 2 thick insulation in
snd panala and base of centar panel,

27 26 31 35 35 40° 42 43 52 38 37 41 46 48 49 49

Partition wall io mado Erom
makal clad gypsum board, crusader
studs and other dccessories ag
requirad,

27 29 36 41 42 45 A6 45 43 41 A0 AY 46 47 49 49

partition in mode of 32" module
ateel faced gypaum pansla,

2Y Thaymafiber wrapped insulatien
in cavity and othar accesaories
as vequired,

21 28 33 1B 45 50 51 51 54 54 33 51 48 Al 48 50

Partition i» made of matal faced
Bypaun panesle snappad lnto motal
atuds 2" Thermafibar roll insulaclon
in cayity and other accessorios ga
raguired,

21 28 33 3B 45 50 51 53 54 54 51 51 48 48 A8 50

anb

5.1

6.9

6,

o

7.0

8,2

8,2

RAL
Thil=21 53

RAL
TL6B-117 5D

AL
TLil-18 33

RAL
TL68-12] 53

RAL
TL6B-124 53

RAL
TLIl22 53

RAL
TLile22 53

Unitized Wall
Parcition

Crusader nakal
Pavtition

Unitized
Tarticion
Sydtem

Crusader metal
Particion

Crusadar metal
Partition

Crusader
Partition

32" module
Dividing wall

1,2

1,2




TABLE 38A  SEMIPERMANENT PANTITION ASSEMALIES (Concl)
(Mecal faced gypsum hoard partitions)

Transmission Loss {decibels)}

44
g2

2000 H:

Wolghe
14/ 6e?

Thickness
{inches)
00 M
€30 Mz
500 Hz

i 1003 Hz

2500 H=
3150 Ho
400G B

|
o
o
(ol

400 Hz

315 8z

E
(=
A

SIC
125
16D Hz

Ead

Lab,

Co,

Foot~
Product note

Partition ts made of 4" thick

panals with heavy gauge steal

surfacos welded to A ateel EFrame

and fillad with a combination of 4,25

sound impeding materials, Panals

443 24 (28] 32 [37] 43 [46] 4B [40] 52 {521 54 gnly)

Parcition is made of 4" thick

panals with heavy gauge steol 8,25
aurfaces welded to a ateel frame (;’ancla
and filled with a combination of on
sound impeding materials,

4 48 38 [35] 40 [42) 46 [47) 5L [49] 48 (48] 49 LAY

Parcition wall with a central
access on one sida is mada

of metal facod gypsum boards,
Crusader studa and othor access
orjep as requived.

5 A2 19 2528 32 35 3B 4L 45 4B 48 4B 48 A4 43 46 HE 6.7

Parcition wall wich a cantral
accesd on bpth sidep of

wall ig constructed of maral
Eaced gypsun boord, Crusader
studs and ather accessories as
raquirad,

19 28 30 33 36 40 42 45 4B 50 50 50 47 46 47 49 6,7

w
£
w

Parctition wall with a central
sccant on cne alde of wall is
constiucted of metal faced Ey.'plu:n
board, Crusader otuds, 1-L/
tfiberglosa insulation in cavity
and other accessoriass as roguired,

5 46 23 30 33 38 19 44 6B 50 52 52 52 50 46 46 4B 50 6.7

Partition wall conaists of
double 3" Cruaader walls back
to back with 2" thetmafiber
on back of board and other
accessorias,

6=1/8 352 28 36 42 47 51 54 57 57 5B 57 57 57 5B 56 58 60 8,6

Partition wall conaiats of
pra-assemblad wall unles made
of matal panels, 1/4" gypsum
wall board, trim plecos and
other accessoriens as vequired,

37 1519 24 26 29 33 36 37 40 42 43 46 42 42 45 48 . 4

Partition wall Is made from
pre=aasenbled wall units made of;
ateel panals, L1/4" gypsun wall
huard" trim placas a8 required

and 1" thick thermafiber inaulation
in ends and bass of unit.

41 16 20 28 20 32 36 4D 42 44 45 4B 49 52 52 51 54 6,8

Partition wall ia made from
pre=asaenbled wall units mada
of steel papels, 1/4'' gypaum
wallboatd backer, trim pleces
as required and in :mﬁ
ctharmafiber insulatfon inside
tho ontire wall,

- 43 19 24 2% 33 36 39 42 45 48 49 51 53 54 55 55 55 6,9
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RAL
TL70-127

RAL
TLY0=129

RAL
TL70-108

RAL
TLI1-30

RAL
TL72-116

RAL
TLI2-117

RAT,
1172115

104

104

53

5]

53

53

Iracwall 4,5,8

T

Tracwall 4

Crusader 5"
Lavoratory wall
(Access one afda) 1

Crusader 5"
Laboratory wall
(Acceanm bath sides) 1

Crudadar 5"
Laboratory wall
{Accena ona aide) 1

Crusadar §"
Double Wall 6,7

Single 1lina
Unltized wall 6,7

Stngle lino
Unicized wall 6,7

Single wall
Uniciged wall 6,7
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TABLE 3BB  SEMIPERMANENT PARTITION ASSEMBLIES
(vinyl faced gypaum board particions)

Tranamisnion Lose (declbels)

B,
)
2 X d8dddad
B kK SERRBES888828538838 Tl% b oo rrodue noce
Partition wall 1e_madoe from winyl
covarad gypaum wallbonyd panals
gngwan !.naulnting in the cavity
etwaen the panels,
Gal Quick chang
2=3/4 40 20 23 25 22 36 41 A2 42 42 A2 A4 47 46 42 39 40 4,6  OBR-1ST B84 Mavahle l’nr:u:f.nn 6,7
Purl:il:lnnl‘ivgll ‘:fi.n mnd; fros
sum Wwallboard panelp and an
Healation in thepcnvl.ty. osh g:&:gl‘sh"“ﬁe
2<3/4 42 18 22 2B 35 3B 43 44 45 45 46 46 AB 48 43 42 43 4,6  OBR=2ST gy Parcicion 6,7
Portition wall is mode of
vinyl faced gypoum boards,
fibergleas insulacion and Crusndar
other accessorias. It has an Modular Drywall
oparable door, RAL System wit
3 37 20 25 30 30 30 34 36 36 35 35 36 36 38 40 41 42 2,01 TFL70-B 53  Operable Door 1,2
Partition wall conaists of
48" modules of 172" vinyl
caverad Eypamn board, ataggerad
Joints, Inaulation in the cavity;
Vanguard studs; and othar accose=
ories ac roquiraed. AL Vanguard
3 40 16 21 25 30 I 42 44 46 AB A% AG 50 S0 47 &4 48 4.8 TLTL-1B0 53 partition 6,7
Pactition wall is pade of 48"
modulas of 1/2" vinyl covared
ypsum board (comnon jointa),
Inaulation in cavity, Vanguard
atuds and other accensories aa
raquired, RAL Vanguard
3 40 17 20 23 29 35 4L 43 45 4B 4B 4B 49 4D 45 43 46 4.8 TL7L~181 53 Parcition 6,7
Partition woll is mada of 24"
modules 1/2" vinyl covared
board (G‘v’paumj; inpulation in
cavity] Vanguard studs: and
accessories as requirad, RAL Vanguard
3 4L 17 21 27 31 37 43 46 4B 4D 49 49 49 49 46 4] 46 4,8 TLIL~120 53 Partiticn 6,7
Partition wall 18 made of vinyl
clad gypaum board; crusadar atuds;
1-7/8" thick fiberglams insulation
in cavity and othoer asccessories as
raqulrad, RAL Crusadac Madular
3 4L 17 24 29 33 32 37 42 45 47 49 50 51 52 51 48 48 5,2 TLE9-279 531 Drywall Syatem 1,2
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TABLE JBR  SEMIPERMANERT PARTITION ASSEMHLIES (Comel)
{Vinyl facod gypaum hosrd porbltions)

Teansminalon Loas (decihoals)

]

B

[ ]

g2 daagagaaprizasdd

o N oo g 9@ 9 a9
&gmcgoggannonnngﬂa Wrlght Foat-
E"’ B HEBERAAIFIE I LU R MT 1bfre Lab. ca. Product note

Pattition wall la made of vinyl
olad f suim hoard; Crusader ptuds;
" thick £iberglass insulation tn
cavity and othor acceasaries as
taguirad,

3 420 27 30 35 3% 33 A3 45 47 49 49 51 51 50

RAL Grusader Modular
47 5,2 TLE9=232 53 Drywall System 1,2

-
~

Partition wall conslota of 48"
I zodules of 5/B" vinyl covared-
gypsum hoard lt:nisured jolnts

Yanguard studs and othar acceBa~

i
} orfes as reguired, 2L Vanguard
! 3eL/4 37 13 17 23 26 20 35 30 39 A4 45 45 A7 41 33 44 49 5.6 TLII=187 33 Pparticion 6,7
]

Pareition wall s made of winyl

covered gypsum hoard {coumon

joinue‘ insulation in the cavicy

und other sscessorlies as rogquired. RAL Vanguard

3106 42 19 23 24 29 07 41 4% 46 47 47 47 4B 47 45 4B 49 2,54 TL7L=185 ) partition 6,7

Partition wall is mada of 24"

nadules of 5/68" vinyl eovercd s
ﬁypnum board with insulption,

anguard studs and other 8ccoas-

. o
: ories as required, i
RAL Vanguard wall
3=1/4 43 19 25 31 35 40 44 45 4B 4R 4B 48 4% 4% 45 45 49 6,0 TLI1-189 53 Pur%ir.inn 9,7
Partition wall im made of 1729
thick gypswm panals screwed onto
mocal atud framing. RAL DM Partition
- 42 26 Ex] 40 47 30 40 4,55 TLA2-18 53 with 3" studs 2,3

li:;;‘!.;tcinn hbm:dg af n{uds;
aum bodr anals, soo
in bnggnu, L-LI:"pr.h(ck.’ P
glnsg fiber insulation and
othor accessorius as required, R crunader
43 19 2330 35 38 42 45 47 47 46 45 46 47 46 43 A4 4,40 TL6B.104 53 4c Parcition 1
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TABLE 31BC  SEMIPEAMANENT PARTLTION ASSEMBLIES
(Vinyl faced plywood pactitions)

Transmispion Losa (decibels)

ey
o N
g4 FaasaaggpRiiaaaa
uEunoaonnacugﬁgggagwolh Foot»
E'-' h HERARIRIEESNARASRS 1b;Pc§ Lab, Co. Product note
E;El’.‘ttign :I.ndm:de gf 1{4;
l ywoed boards wit]
Acnunl:‘;.cura pre=crughad ?:5::8%:
hoaayeanb cara, RAL and Movahla 2,
1-9/16 23 16[19) 1B{23] 23[26) 27(23]  20[24] 27 2 TL6S-118 10t  Pareitiona 34
Pgiﬂétinn t{nll %"f}‘:ﬂ‘ gf paaall f
which conaist o ood covora
with vinyl, with a carl; %"E fibar= ‘!}g;’c‘:ﬁ:
glass, . RAL and Movabla 2,
2 38 19[25] 25[32) 35(39) 62(47) 50{51) 51 3,1 TL65-219 ol Pavtitiona 1,4
FQOTHOTES FOR TABLE 384, 14B, J8C
SEMIPERMANENT PARTITION ASSEMBLIES
L., Tested and evalusted according to ASTM RI065T,
2, Touted and evaluated according to ASANP-224.19-1957,
3, Toeated and evaluated according to ASTH E50-61T,
4, Humbers in hracketa rofer to onusthird octave banda with center Erequencies: 175, 350, 700, 1400, and
2800 Mz raspectively,
3, Metal facing, Basic matsrial nor glven.
6. Toated and evaludted nccording to ASTH E9}-70.
7. Teeted and avaluated accarding to ASTH E412-70T.
B. lumbsts given are nolme yreduction dats obtalned from & test performed on a field installation by

i P s

an indepetdent acoustical consultant uelng the two-room mathod,
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TABLE 39
PREFABRICATED SOUND BARRIER PANELS

Prefabricated sound barrier panels are listed, These panels can be
used in machinery enclosures, walls, facings, etc., They are usually com-
posite products using sound barrier materials for facing and backing and a
sound abserbent material in the core. The exposed surfaces of the panels
are available in different colors, textures, and materials to suit the re-
quirements of a specific application, The companies (by numbers shown in
Section II) with products listed in Table 39 ave: 10, 15, 35, 45, 55, 59,
73, 82, 87, 93, 104, 106, 109, 111, 116, 119, 129, 142, 147, 151, 156,

157, 169, 172, 173, 181,

CGLOSSARY

Facing: The outside surface of the specimen. In general the side facing
the sound source

Backing: The other outside surface of the gpecimen. In general the side
not facing the sound source

Core: The region between the facing and the backing
Septum: A layer that separates two surfaces
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TABLE 39 PREFAURICATED SDUND BARRIER PANELS

Teansmisaion Losa (desibela)

. o
1 ae
: P sgapzaaapffiedad
£umaaaﬂcgangﬂcgnﬂswnl§hp Foot-
T H HS5R0RSABBEAAEREGA S 1W/iZ tan co. Produce note
“ Lightwelght panelg JeM Marinite
x 7/B 26 21 21 18 21 22 21 20 23 22 25 26 29 33 34 35 36 1.7 T 109  Panels 23 MV-2 1
H
H
H Bulkhead panols J+M Marinite
‘ 7/8 28 2% 21 22 24 23 23 25 26 25 26 26 29 34 36 36 37 2.6 cT 109 Panels 36 MV-2 1
Polyurethane cora with .032"
alugmum facing I;]o:h aldep 2
1-1/2 - [12) [18) {20} faa} [19] r2oy 1.5 cr 10 Dualive Panel L
Glass or mineral wool core,
3 22 ga. porforaced steol aheaC
. . facing & 16 ga. cald rolled
stael backing Standard Nolsa-
2 - 2% iz 40 49 i3 58 - - 111 guard Panela 12
Hachinery enclosure panels Modular Nolsas
2 - 16 20 26 32 39 41 . - 82 Control Panel
Lead septum with 16 ga.
steel on both aides Sound Conerol
2 - 3 42 45 57 a7 70 ] - 157 Panels 3
Inaulating macerial core with
18 ga. atecel £acing; bock is
22 ga, nteel with 532 perforations KAL Serco Equipment
2 38 26 23 26 29 29 30 3] 36 40 44 46 50 52 54 58 60 4,52 1180-)-FR 151 Housing Panels 4,21
Hard panel board septum wich
ga:forﬂtgd Stn uerad h;rdbnasd
deing; back L& unperforate
hardhoard KAL Notse Baneres
2-3/8 28 1520 24 2625 27 2B 26 28 28 14 28 29 11 38 42 5,75 1A05-2-72 120 Papels 5
Machinery enclosute panels Modular Noiae
3 - 26 30 33 43 49 53 - - 82 Contrel Panel
Flbarglaa tnaulacton cere
with 20 ga, steel facing;
perforated 20 ga. stesl backing RAL UnteHoust
Ni=Housln
4 37 16 23 35 45 53 5B 5.0 ma)a7 172 Pamela E 21,22
IB ga. perforated mteel
face and hacking RAL
4 38 23 21 23 25 27 31 34 41 47 49 S1 53 54 55 56 54 7.5 TLIZ-49 104 4" Seprum Panal 21
d11




TADLE 39  PREFABRICATED 50UND BARRIER PANELS (Contd)

Transmisalon Loan (decihela)

b
W s
=3 o o a a 6 & & W O Yulght oac-
gz E 8% g q d8g3geH"eg A Ih/fc2  Lab. co, Product noce
Fiberglas core uiiﬁ'ﬁ—gn.
stael Eace and backing RAL
& 38 B4 19 2227 31 36 40 44 A8 51 52 54 55 56 57 58 5,25 TLI1-62 B7 Sound Panel 21
Fiborglas (nsulation core
with 18 ga, atesl faclng,
20 ga, pacforated ateal
backing RAL Upi-Housing
4 40 19 27 40 53 58 63 5.5 TL71-327 172 Panel 5,21
Mineral wool core with 18 ga,
meCal faclng and 22 ga, metal
bvacking RAL
4 A0 23 22 26 29 30 34 38 43 46 49 51 51 52 54 55 57 & TL72-18 47 Acoustical Panel 7,21
Fiberglas core with
Eerfnra:ud gheat faecing
metal backing Modular
4 42 21 22 28 35 38 38 42 4h h3 42 45 50 6,2 cT 112 Acousticsl Panel 8
20 ga. garfurnr.ed ateel
tacing & backiung with 4 mil
mylar inmercs RAL
4 42 18 25 29 32 37 41 43 46 4B 47 48 50 52 54 56 57 5,25 TLI1-61 93  Sound Panel 21
Mineral wool core with solid ‘
matal facing & perforated
metal backing RAL NMC Acoustical
4 A3 24 20 29 31 36 28 4D 43 44 46 47 4B 49 50 S3 53 9,1 TLEF-1 129 Pansl 9,23 :
Insulating macetial core :
with' 18 ga. steol facing & :
22 ga, atael backing KAL Semen Equipment ;
3 43 26 27 20 32 34 37 38 43 47 51 54 58 €0 64 65 67 4,58 1180-4-7IR 151 lousing Panel 4,21 )
18 ga. Ealvnnized atenl
facing & 22 ga, galvanized ’
#teel backing KAL Vibrasonten
4 44 20 26 11 34 35 39 42 46 52 56 59 62 66 69 71 71 6,01 1233-1-71 18L Sona-Guard Papel 10,21
Wall panel . HAL Music Practice
) 46 28 30 30 3% 38 41 43 46 50 54 56 56 57 58 58 58 11.9 TL72-64 142 Room Wall Pamel 21,22
Machlnery encloaure pancl Modular Nolse
4 - 24 42 48 59 69 - - 82 Contrsl Panels
Foaged=in~-place palyurethane
core with gnlvanized steal Sound Control
[ - facing and backing - cT 156 Enclosura Panel
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TABLE 39

Transmisaton Lesa (decihels)

PREFABRICATED SOUND BARRIER PANELS (Concd)

£7
L'
£8 sapaeguagfdiaaag
ﬂgumangacoanomconmo wei;;hg Foot+
F~ 6 HERAERIERBEENREYR T wite? rab, Ca. Product nots
Glags or mineral woal core
¥1:§.1 22&8.116 purfarn:fdhs:eul
acing 84, stoel backing s d N
4 - 27 39 45 54 54 62 - - 111 Gﬁz:gnl‘;nne:ho 12
16 ga, seecl facing & 22 ga,
aceel backing RAL
4 - (23] [30] [42) [51) 159] [58) 6.3 TL66-120 104 4" Notshield Panel 13,24
18 gnll.bu;:;l facing & 22 ga,
stecl backing :
RAL 4" NoLse-k
4 - (28] [M]  [40) (4} (6] [62) 7.5 Tgel2z 104 Bamei o F 13,24
Polyurethans cora panel
foy onclosures
4 - 12 ] 30 k¥ at 42 2,5 cr 10 Aepustic Panel 2
Decarative panel 4" Notshleld
[ - 7 1n 12 13 14 12 9.1 cT 104 Louver Hodel-R 23
9" atlrspace cors prefabricatod
with Ennnlu; 3/16" stenl facing
& 2" builtup panel backing RAL
12-1/4 60 42 44 46 51 51 54 56 58 61 64 68 69 68 63 68 70 15,6 TL72-205 169 Nolseccom-12 21
Polyurathans foam cora with
27 ga. galvanized stenl EnclnE
& 26 ga, galvanirzed steel backing RAL 14,
- 25 23(22] 24(24) 2s5(28) 28[29] 25(M) 42 2.4 TLE3-236 35 F-103 16,25
Galvanized steol facing
& backing RAL 15,
. 32 28[35) 35[32) 32[34) 34[33)  30[29) 32 - TL&Y-64 55 Honopanl 16,15
20 ga. linaer panels with 18 ga,
exterlor RAL
- 34 18 19 22 32 23 27 30 34 37 38 38 39 41 44 47 51 5,27 TL7L-248 106 L=21 Acoustiwall 21
Sound=proof room panela CKAL Panal Systems
- &4 26 a3 39 48 57 61 . 694-11 59 Sories HS & CS 23
Furforated ateol-faced panel RAL Sound Control
- 45 25 26 30 33 28 41 45 48 51 52 53 55 58 60 61 63 7.2 TLYl-146 73 Panol 21
Solid steel-faced panel RAL Sount Contral
- A9 30 29 35 A0 41 45 47 49 51 52 51 51 53 55 56 57 10,4 TL71-147 73 Panel 21
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TABLE 39 PREFANRIGATED SOUND BARRIER PANELS (Cancl)

Transmioalon Loss (decibels)

B
& # 4
i e
§f sazazapaalifdifi -
a oG A B a8 & e W eat=
Ea E a § § E E § 2 a Eedaands 11._./%:5 Lab, Ca, Product nete
Precompressed molded fiberglans Kinecl
- - panels bended to plywood - - 45 Iaolnr_fan Papal 17
Soundproof enclosure panels
CKAL Fana) Syatems
- .1 30 29 50 s8 6 - 6%-12 73 Sorfeali& G’ 18
Fanels for air-ccnditcioning
- - syatems and moist equipment - - 113  Acoustic Panela
Mlneral £111 core with solid
18 gn, galvanirzed steal facing
& 20 ga, l\:orﬁnrn:ed galvanizad
atecl backing Madulas Noi
I o
- - 42 48 59 69 7 - . 82 Cancrol Pavel 19
Rigid glass fiher core with
gnrfaraud vtnzl facing and Vicracoustica
- - /8" parcticle hoard backing, - - 116 Type C & D 20
gorrider pangls using per-
forated aluminum or steel
facing, Alpre Sigma
- - 15  Pancls

10,

11,

12,
13,

14,

FOOTHOTES FOR TABLE 39
PREFABRICATED 50UNU BARRIER PANELS
A'xB', 4'x8', or 4'x10' slzces fn various Finishes, Flamo spread: 0. Fusl contribution:
nagligible,
Tompsrature range:; =40" to LBO°F,

Sires range from 36"x60" to 48"x96". Welght range:
absorptive perforation on ane or hoth sides.

Tamparature range: =40° to 400°F. Flame spread: 15,
125'F, combustibla, Perforated silde has NRC of .65.

90 lbs to 200 lhs, Availablg with sound-

Tampetaturc range up to
350°F; sfzen 16" wide, 6' and 12' laongtha,

60G°F, Flame spread 15 UL 723, Sizea up te 4B"xl44",

Flame mpread: 15,

Tempoarature range up to

Tomperature range up to
2' and 3' widtha, &' to 12' lengths. Temperaturs range up to 250°F,

Sizes:
Parfovated side has NRGC of 95,

up to 500°F, Good resistance to chemicals.

Tamperaturo range
Reslatant to most chemicals, Sizes 1,2,

Temporaturs ronge: 0° co 1300°F. Flame spread: 15,
3, or 4 fr wide pancls cuc to desirad lengths,
Hysbera shown in brackata [ ] cofraspond to oetave bands 75=150, 150-300, 600-1200,
1200+2400, and 240044800 Hz,

Heightm: A', 10', and 12', Widths: 3' and &', Thicknesses: 2" and &%,

Tamperaturs range up to 450°F. Flame apread: 25, VYarious standard and cuatom sizes

available.
Usod in wolla and roofs of Butler buildings. Haxlmum temperatura difPerancei- L20°F, 5elf-
extinguiahing, 3' panel coverage., Maximum length 32',
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FOOTNOTES FOR TABLE 39 (Concl)

PREFABATCATED SOUND RARRTIER PANELS

15. Used as wall panal in Dubler huildinqa. Muximum temperarure difference: 120"F, Flame spread:
10-20, 1' panel coverage, Maximum length: &0,

16 . Rumbers in the brackets shaw trunmamisaion lass ut Efrequencies 175, 350, 700, 1400, and 2800,
vaspactively,

17 .. 4'%4' or 4'x8" panels,

18. Width 2', 3', or &', Length 4' to 12', € serice ie same as H, but haa an added cannection ayatem
to clamp the panels tugutgnt.

19, ?ga?g%dsllznu 2" po &' wide; &', 8', 10', and 12' long, Custom slres available. Welght 16 to
e,

20 . Moximum width 4', Maximum Lengeh 10', Wolghe 15 to 75 1bfEe?,
21, Tasted and evaluated according te ASTM E90-70.

22 ., Testod and evaluated according to ASTM E413-70T,

23, Tested and evaluated accocding to ASTM EJ0-66T.

24 . Numbera shown It brackets correspend to octave hands 90=180, 180-355, 355-710, 710-1400, 1400-2800
and 2800-5600,

25, Tested and evaluated according to ASTM E90-61T,
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TABLE 40
ENCLOSURES

Some enclosures and their effect on sound tramsmission are listed. An
enclosure is defined here as a covering that attenuates the sound emanating
from the fnside of the enclosure as opposed to the "quiet room" where the
unwanted nolse originates in the surroundings exterior to the enclosing
room. It 1s usually difficult to provide meaningful Information about the
enclosures because the performance depends on how the enclosure was designed
to fit around a particular machine and the sizes of the openings which may
have been made in the enclosure for the machine operation requirements, In
the case of exlsting machinery, total or partisl enclosures are often the
most economical solution ko the noise control problem. These enclosures can
ba custom designed to suilt particular requirements by using many of the mate-
rials listed in Tables 6 through 1B and/or the panels listed in Table 39.
Figure 40 shows a panel coemposed of many layers. Each layer has been placed
for a specific task. The panel can be mounted on a machine to create an ef-
fective enclosure. The companies (by numbers shown in Section 1I) with prode
ucts ligted in Table 40 are: 9, 48, 59, 68, 82, 88, 155.

Flre raalsiant glare fibar=ralnforcad
polyssiar raskn shall

Layor of vibraticn
damaing foam wy]

Loyer of
acoust(faad
sheat faad
sound barrier

Layar of sound
abaorbing #lbrous
Insukalien
Lthicknoss and
compoaliion

depands an ¥

tormparcturas 3 .,

to ba oncountersd @\
pandnut locks
/ onta atud

Faeing layer of
fibargless cloth
Shud used 10
anchor panal Facing nhn" ol
ta shal) ‘r’unn it n:l‘alluld“

Figure 40 Construction Detalls of Typical Enclosure Panel

CAUTION

VALUES PRESENTED ARE NOISE REDUCTIONS AND NOT TRANSMISSION
LOSSES, SEE SECTLON I-3.6 FOR EXPLAWATION OF DIFFERENCES.
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TABLE 40 ENCLOSURES

Noisa Reduction {decibaols)

1.
2.
3.
[N
5,

7e

.A
-
B saaaapaaairdAads
.ﬂ&mocanagoacﬁsggag Foote
B8 & SE8 8458288538838 wetaw b, oo Product  note
Feag angiog smoms, 1
x x gh, Leaded v
supported by motal frama, Y RAL E:g“gr::"l’l’“ 1,2
- - 9 6 6 7 9 11131619 20 21 19 21 23 26 26 -  NR7Z-l L35 atanding enclosure 5

rrgg"ncagg'f;ngiagclfsu;ea IZ"L
% x ghe Leaded viny
supported by macal frams, RAL EE’ESS.;?"‘E?E., 1,2
- - 118 7 1014161919 20 20 21 22 2222 23 ~  NR7Z-2 155 atanding encloaure 5

7' x 7' x 7' 2«1/4" thick enclosure o INE Nolse

-~ 15 19 27 35 % 3 - en®r 88 Enclosuro 1,6
Fiberglasa and vinyl enclosure w%i‘sz S}E:LSuund

- - 2 4 [} & [:] 12 =  LW=72-32 68 Encapaulation 4,7

Custom dealgnod
anclosures

- - Sound proof yooms and chambars - - 59 ond chambers
Gos turbines
- v Enclosures faor turbinea - - 9 dilencers
Sound proof rooms, Mpdulos are CAC Sound
- - 284 wide and B' to 10' high. - - 82 proof rooma
750 KW Gas
- - Aluminum aound panal enclosures. - - B2  Turbine Hodule
Modal 1260
jat engina
- - Engine Teat cell enclouuros. - - g2 tesk colle
Cuatom moda enclosures for cffice Nolae tsclation
- - equipment, - - 48 enclosuras

FOOTHOTES FOR TABLE 40
ENCLOGSURES

Tanted and avaluated according to ASTH E 336-67T,

Testsd and svaluated according to ASTM E 950-70.

Tested and evaluated according to ASTH E 33671,

Tasted and avaluated according to ANSI $1,2-1962

Numbora given ara nolee reduction data,

Numbeta given ara inseveion loso data. Contact manufacturer for specifie test decails,

Acoustic data ars derlved from sound power moasurements with and without FCA Flexi-View Kolse
Guard Shield.
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TABLE 41
FLOOR COVERINGS -- TAPPING MACHINE DATA

Floor coverings and thelr effects on noifse generated by ohjects dropped
on the floors and by foatsteps, etc.,are listed, The table shows sound
pressure levels gzenervated in the room below by the kapplng machine with the
products placed on the floor assemblies. All the tests reported in the
table were conducted in accordance with IS0 Recommendation 140 of 1960,

Usually a floor covering dees not have much effect on the scund trans-
mission class of the floor agsembly but it has a tremendous effect on impact
insulation elass of the floor-celling assembly. Tables 30 and 31 may be
referred te for more detailed informatien on this point, The companies
(by numbers as shown in Section II) with products listed in Table 41 are:

12, 44, 52, 55, 97, 143.

CAUTION

THE VALUES SHOWN ARE SOUND PRESSURE LEVELS GENERATED IN A
ROOM BELOW WHEN THE STANDARD TAPPING MACHINE WAS OPERATED ON
THE FLOOR COVERING. SEE SECIION I-3.4 FOR FURTHER EXPLANA-

TION,
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TABLE 41  FLODR COVERINGS <= TAPPING MACHINE DATA
Sound Prosgure Levels from Tapping Hachine

.Fl
)
] H k<
£ zaaampppgiiiadas
- O VM ogo WV ooon W o Heigh root-
F ¢ 983853538238 R8888 wl . o Product  note
.20" woarlayer facing, 09" wvinyl
foam bocking, ,03" asbastos felt
cora KAL
.14 49 B5 64 66 57 66 67 56 65 62 59 54 49 35 30 22 J47 1286 2M2 44 Paerleaa 1,2
Su“liod in 2' wide x 187' long
rolla of cork KAL 1462 Dodgs 1,3,
.25 - 1] M 49 53 38 33 - I-2-66 52 cork tilea 2
Supplied in 6' wido x 45' to 90'
lohg rolls of cushicned vinyl
£looring KAL
28 53 64 63 64 65 63 61 57 50 40 38 38 35 27 21 16 633 1286-3-72 44 Monegtam 1,4
Supﬁlted '1in 48" x 100" rplus of
cork, 1/4" cork with 1/8" eile XAL 1462 Dodge 1,5,
375 - [69) 71l 59 43 37 n - 372-1-66 52 cork ciles 9

Wood joint construccion, 15/32"
Homasota on two laysra of 5/8"
plywaod, carpat and pad.

18/32 59(62) {57} [44) [3s} {26} (273 . LhEess 97  Carpat board 1.12

Wood Jolst floor construction ply=-
\msd, 15/32" Homanaote over carpet
pa

KAL 1,6

15/32 65 49 46 40 33 32 29 28 25 21 18 17 17 18 18 17 25%  790~6-69 97 Carpet bhoard 9' !

15/32" jlomasote on 5" concreta siab KAL
18/32 70[52)  [43).  [39] [32] (25] (30) - L-188-1-64 97 Carpet board L]

1/2" ”"“23 cark mﬁlled on rolls

with 3/18" Dodge tilea KAL 1462 Dodge cork 1,7,
11/16 - [66) 65 60 51 38 A~  346<1-66 52 & cork tilea 9

o ngdg- cork supplied on volls with

3/16" Dedga cork tile KAL 1462 podge cork . 1,8,
13/16 - [74) 68 35 42 28 ~  J4b-2-68 52 & cork tiles g

Floor calling panel, 12~1/3"x8',
1=11/32" thick Hemasote f£loor decki
utﬁethtld on wood jolsta, isolated

1(2 thick Gzpnum board celling and
3" rockwool batts betwsen joista. KAL
[Ei¥ar iyl E1] [46) (37] {28) - d70-12-66 97 Floay decking 1,14

Floor caLlln; panel 12~1/2'x8',

trusa joist floot with Homasace

floar decking, carper and gnd,

rosilient channels with 1/2"

Cypeum board celling, 169'
1

RAY,
1-11/2 65 45 39 35 31 32 28 26 22 15 15 - B58e4=70 27 Floor docking

Floar ceiling panal 12-1/2'x8',

wood jolst floor with 1-11;32%

Homasote floor decking, carpat

and pad, resilient chatnels with

5/8" gypsum board. KAL 1,9,
1-11/32 68 48 44 36 32 31 26 21 19 14 12 - 190-25% 9} ¥loor docking i

* Dansity tn 1b/fe?
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TABLE 41  FLOOR COVERINGS -- TAPPING MACHINE DATA {Concl)

Sound Pressura Lavala From Tapping Machine

L]
B
H] .
I+ Hﬂuaaaagfgggﬁf
£ v neoae - 8 paigh Taoks
B2 2 RESRAERBE2d28838 B e o Froduct  mote
/8- 48" x 96" wond panal hoard under-
als - layment 47 - 55 buraflaka floor
- - Provides impact neiss reduccion - - 143  roCA Rubber Flooring
- - Floor mattings for cabs, tracters - - 12 Alrtex Flourite 15
FOOTNOTES FOR TABLE &1
PLOOR COVERINGS -~ TAPPING MACHINE DATA
1, conforms to 150-R-140-1960 (ece Section Ve3 under ASTH E492-73T}.
2, Temparaturo tangs; G0°F to 110°F. Relativa Humltidy: 10 o 95 parcent, Flame spread; 36,
3., INR = =2 for sound contrel in apartments, offices, motela, homes, ote. Brackered number
ia far 100 Hz.
4. Tempaeratura range; 60°F to 100°F. Relative humidity; 10 to 95 poercent, Flame apread: 46,
5. INR = 42 for sound control in apartments, cffices, motels, homes, ate, Brasketed number is
for 100 fz.
&, INR = +l4, used with a variety of flooring mataerfals to deaden Lmpact nolse,
7, INR = +6, Brackated number is for 100 Hz.
8, INR = ~l, Brackotoed number ia for 100 Hz,
9. In accordance with FHA 750,
10, INR = +l4, Temperature range: -20°F to 100°F. Relative Humidity range: 30 to 90 percent.
Flame apread: Clasa D,
11, INR = +17, Temperaturs range: -20°F to 100°'F, nulu:tug humidity range: 30 to 90 percent,
Flame spread: Closs D, Density of Homasote = 25 Ib/frd.
12, INR = 48, BPBracketed numbera are for octave hands: 75 - 150, 150 ~ 300, 100 -
600, 600-1200, 1700 - 2400, 2400 - 4800 iz, rempectively,
13, INR = +19, Bracketed numbers are for octave canda: 75 - 150, 130 - 300, 300 -
600, 600-1200, 1200 -2400, 2400 -4800 He respectivoly, Temperatura range: =20°F to [0O°F,
Relative humtdity; 30 te 90 percent, Flamo spresd: Class D.
14. TIHR = 48, DBrackoted numbers are for octave band contered frequencies of 75150, 150 - 300,
300 = 600, 600 = 1200 Hz, respectively. Temporature ranga; =-20°F to 100°F, Ralative humlidicy
range; 10 eo 90 percont. Flamo spread; Claas D,
13, A comgnaiu uaum‘hli of ALrtex Floor tile Number 125, two lagern of 0.1" thick Alrtex acoustic
¥ 6152 and & wear surface of aupported

mana 330 separakted a Lf4" layer of Alrtex Polycor foam
vinyl resulted in tranecisaien reduction of 40 dBf or more abave 500 He in the laboratory test.
Tha matting hao temperatura range up to 180°F and {s self-extinguishing, Sea Table 42 for

Airtex trangmianion lose data,
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TABLE 42
FLOOR COVERINGS -~ TRANSMISSION LOSS DATA

Floor coverings and the sound Lransmisalon lesses of floor systems that
include the mentioned floor coverings are listed. It should be emphasized
that the trapsmission logses shown are for the complete assembly and not
for the products alone., The products are, however, effective sound barriers
and have considerable effects on sound attenuation provided by the assem-
blies., The companies (by numbers ghown in Section II) with products listed
in Table 42 are: 12, 97.

GLOSSARY
Floor Deck: A platform or a surface covering the structural framework to
form a fleor

Gypsum: A hydrated sulphate of calcium CaSOA-ZH20. Used for making
boarda, plaster of Paris, etc,

Wood Joist: Parallel timbers that support the planks of a floor



TABLE 42 FLOOR COVERINGCS == TRANSMISSION LOSS DATA

Tranumiasicp Loss (declhelg)

500 itz

630 Bz

BOD He

100C He
1250 Hz
1600 Hz
2000 Hz
2500 Hz
3150 Hz
400D H=

3
a
[=
Il

160 Hz
200 Kz
250 Bz
315 kiz

Thickness
(inches)
C
125 Hz

Wei
1b/

(&

Lab,

Co.

Product

Foor=
note

Wood Jolar conatruction, 13/32"
Homususa an twotlnyeradof SIB';
lywoo carpetin ad two slzes;
B nd a g P

15/32 42 19 [29) 31 [42] 46 [51] 52 [57] 61 [61) 64

Waod jolst floor censtruction,

plywead, lomasote, carpet pad,

resilienc channule with Gypaum

board, Floor cullinﬁ, panel was

12-1/2" long X 8* wide

33 35 3B 41 47 54 5B 62 66 68 67 67 M1 N

~

15/32 48 36 2

Floor ccilin§ panal 12,5'x B'wide,
woed joist floor with jjomasota
floor docking, carpoc and pad.
Reailient channels wich 1/2"
Gyneum board celling; nlsoc avail-
ahle £n 1-3/4" thicknosa.

A6 38 40 41 47 51 55 60 63 &6 72 7L 7L N

©

1=-1132 48 28 2

Floor cu111n¥ panal 12-1/2'x B';
wiro jolst floor with 1-11/32"
Homasore floor decking, carpet
and pad, resilient chonnols wich
5/8" Gypsum board

31 35 30 44 49 56 61 65 67 72 70 68 72 76

-

11422 49 34 3

¥loar celling panel 12-1/2'x A';
1=11/32" Hamogote floor deck;
carpet and E"d on wood jolace;
isclated 1{ " ¢hick Gzpaum board
eelling; 3" Rockwell batca be-
tween ?n,{.aca

1A1/32 50 41 [39] 19 [44] 47 [52] 53 [56] 62 [64] GB

Laminato of supported vinyl bonded
to 1/4" layor of airtox Polydor

foam 6152 closed coll. i’ulgvf.nyl
chlorine flexibla feam which is
bonded to 100" chick Afrtox Acoustic
Hass 500 dead rubber.

22 24 25 27 28 32 40 40 37 37 38 39 41 48 51 51

Alrtex Fluorito Ho.125, two layers
each of 400" thicknesa of Alrtex
Acoustic Maga 5530 dead rubbep that
is meparatad by a 1/4" layer of
Alrtex Polyder foam 6152 ¢losed cell
polyvinyl chloride £lexthle foam,
top layer of supportod vinyl.

- = 27 30 30 32 16 39 42 40 36 40 46 53 55 55 53 51

KAL
L216-1-
64
KAL
L790-7=
49
KAL

458~3-
10
KAL
7903~
69
KAL
370-13~
60

TATL

TATL

97

97

97

97

12

lemasote
Carpet Roard

Homagoto
Carpet Roard

Floor Docking

Homugete
Floor Dacking

Homagote
Floor Decking

1,2

34

o

Alrcux Fleurite 7

Alrrex flooving

?
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FOOTROTES FOR TADLE 42

FLOOR COVERINGS «- TRANSMISSION LOSS PATA
Tested and evaluaced ageording b ASTH E90-61T,
Bracketed numhers covrespond to 175, 350, 700, 1400, ond 2800 Hz venpectively.
Tested and cvaluated accerding to ASTM EQO-56T.
Used with a variety of flooring materials to deaden impact neise amd for floor comfove.
Temperatura ranga; =-20° to LOO°F; flama spread: Class D} relavive humidity range: 30% to 90%

used in hemes, gardens, and low-risc apartments; motals, nursing homes ga subflooring and
saund deadening resilient carpet pad,

Temperature range;Co IBD'EE valative humidicy range: "normal’; Flame aprend; self extingutahing;

frequoncy data rounded off to nearest whole pumber, Used in floars of eabs, tractars,
construction,
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TABLE 43
PIFE LAGGINGS

Pipe laggings and the acoustic properties of some of the products are
listed, Plpe laggings can effectively reduce the ambilent nolse levels 1if
the pipe and fluid generaced noise 1s of high amplitude compared to the
other ambient noige. Pipe laggings consist essentially of a decoupling ele-
ment and a "Eloating" barrier where the decoupling element stops the pipe
vibrations from driving the barrier material, Thermal properties and ease
of application are the important criteria in the selection of the most sulg-
able lagging., The table provides necessary information about meost of the
listed products,

Figure 43 shows a typlcal application of pipe lagging where duct tapes
sre ugsed to attach the lagging to the pipe, The table 1s subdivided into
four parts because the acoustic information provided by the manufacturers
was not of the same type:

434 Transmission loss

430  Sound pressure level reduction

430 Nolse reduction

43D No data
The companles (by numbers shown in Section II) with products listed in
Table 43 are: 2, 36, 45, 57, 72, 79, 127, 156, 157.

CAUTION
1, VALUES PRESENTED IN TABLE 43B ARE SOUND PRESSURE LEVEL
REDUCTIONS. SEE SECTION I-3.5 FOR EXPLANATION.

2, VALUES PRESENTED IN TABLE 43C ARE NOISE REDUCTIONS.
SEE SECTION I-3.6 FOR EXPLANATION.

124



e PP Aot o AR £ s T o Tt o twbmn t s

Lagging:

Refractory:

SOUND
BARRIER
MATERIAL

ACOUSTICAL
wooL

S0UND-BARRIER PIPE TREATMENT
Figure 43 Pipe Laggings for Noise Control

CLOSSARY

Strip or sheet of nenconducting material wrapped around a pipe
to reduce sound (and heat) transmission

Able to withstand high temperatures. Heat resistant




TABLE 434

Tronsmiasion Loss (decibels)

PIPE LAGGLNGS -~ TRANSMISSION LOSS

w
F
[ v ] 12
£ dagpaagpaiidsaad
U Qo oo o0 o oo + -
25 £ 2983983338888 ¢ gty Foat-
Ex Hh S 23 4°830833328RR¥%RSG u,/f;"" Latb, Ca, Product note
Mad?az‘l: vi?gﬁglagﬁ(nsulaciun Lay-
ot ® 3 26 gA. aluminum Weather proof
and maas damping layer 'ucoustlcsl pipes
1 - 18 22 23 24 a2 a5 cr 157 valve covering 5
Hado of vibegtion tnsulacl -
-:r‘:d (r::ngfsxd?]éﬂ{: 26 g, alu;i‘n::y Weather proof
mping dnyer acoustleal pipe&
1 - 22 24 25 27 a5 43 1 cT 157 valve caverlng §
Made of vibration insulation Weacherproof
layar (36" x 56"), 266A alumi- P
Aty and mass damping lager ;sg“ﬂkﬂl plpe
1 - 24 26 29 35 40 48 2 er 15 velve covertng S
waa:heiprgnf
Made of vibrapipn ingylatt acouatical pipo
tayer (36" :aSﬁP")‘ 322.\? a Sml- and
1 - num and mass d.nmp{ng layer 3 cT 157 valve covering 35
Weatherproof
Made of vibration inaulation ncouscical pipe
layer (36" x 56"), 2664, aluml=- and
1 - num and mass dampfng layer 3 CT 157 valve covering 3§
Waacherproef
ana °f3‘éinh":515‘-’|" "'z%“éi’min . ncnus:_lgal pipe
ayer X alumi= al
1 - mus; ané maas damfn{ng layer 5.6 e 157 2530 covering 5
Made -of vibration fnsulation Weatherproof
layar 536" x §6"), 266A, atuml= acoustical pipe &
1 - num and mass damping layer 6 [} 157  valve covering
la" Eiberglaas and one layer of
U4 in. thick Cuuntlﬂ.lm-gi
supplied in 5% x 20 yd. rolls, 5 1.2
1~1/2 - 11 1L 13 14 21 37 38 42 35 37 3% 39 S0 55 57 37 o2 8AL i Couatifiim 5 3:4.
1k Fiherglass and twe layers of
L04 in, thick Cousifllm=5;
puppiled im 50" x 20 yd. rolts 45 1,2,
1=1/2 - 15 15 16 19 25 42 41 43 40 42 44 44 55 60 62 62 1 RAL 12 Coustiftlm 5 3,4
14" fiberglasa end three luyers
of .04 in, thick Coustlfilm 5;
supplied in 50" x 30 yd rolls, 45 1,2,
1=1/2 = 19 20 20 24 27 44 44 46 43 45 47 47 58 b3 65 65 1.5 RAL 2 Couatifilm 5 3,4

26



Thickuess
{inches)

STC

TABLE 43p

Sound Pressure Level Reduction

125 Ex

160 Hz

2500 ke

32
2 2
2 8
m 3

500 Hr
630 Hr

BOD H=

1000 Kz
1250 kz
1600 ¥z
2000 Bz

400 Wz

4
A

200 ¥z
250 M

Welght
/e’

PIPE LAGGINGS -+ SOUND PRESSURE LEVEL REDUCTION

Lab,

Praduct

Fopt~
aete

1-1/2

a

E-1

Minoral fiber blended together with
heat resigrant erganic binder, coys
ered with 016" corrugaced aluminum,
Available in all atandard pipe slzes
up ta 24'' and 36" long,.

2 3 4 5101213 15 19 19 25 34 34 31
Mineral fiber blended together with
heat reatstent organic binder, cove
ered with ,016" corrugated aluminum,

Available {n all scandard pipe sizes
up ta 25" and 36" long.

5 5 7 10 16 1717 18 25 24 30 18 27 31

Cellulose fibars laminated to
polyathylena cophined with lead
tolt, etc: availagle in &' x 8"
sheets; ,25 1b/ft* aurfaca deasity

(7 {16] [19} (32] [38)

Callulose fibers, lominated to
polycthlenc cemblned with Llead fele
avallable {n 4' x B' nheats,

[6] [203 123} [39] (42]
K-13, two layers, 1,0V total thicks
nass in &' % &' sheeta.

[5] [} [4) [12) [15]

K-13, cwo layera, 1,5" total chick-
nogs in 4' x 8" sheota,

3] [1e] (12t [19] [21)

K=13, two layers, 1,5 total thlek=
nege in &' x 8' shoots.

151 (to)  nsl g22) (20]
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RAL
13 Nr72-30

10

RAL
KR72=31

cT

cr

cT

cT

57

127

127

127

127

127

Epichorm 1200

Epicthorm 1200

K-13 Acoustieal
blankecs

K~13 Acoustical
Blankeca

K=1) Acoustieal
Blankats

K-13 Acousclieal
Blankeca

K=13 Acousgical
Blanketa

10,

10

10

10




Thickness

TABLE 43¢  PIPE LAGGINGS -~ NOISE REDUCTTON

Neiae. Reduction {decihals)

ar v -

Tt THun

-
H N
£ paapsapapgEdddadd
£ g 5288233338888 888 s Foot-
S hH HEROUARSIRIESRHER AT b/’ Lab, ca, Product note
22 mil Jacker on L' foam.
Supplied in 25 £
rolls and sheata (1 83 1b/fe) é,
« 000 0CO0 OO0 O0C S5 5 B101D 101622 - cr 2 Thermazip 7.8
Loaded vinyl jacket on 1Y
fonm supplied in 25 £l:. rolls
and shoets &,
- 0000 0 2 5101212171217 172128 W3 c? 2 Tharmazlp 7.8
Leaded winyl jacket on 1" ’
foam supplied in 25 £r, rolls
and aheota 6,
- 1 02 4 5 5 B13111722122 24242931 1.0 cT 2 Thermazip 7,8
22 mil, facket on 2" feoam
aupplied in 721 wide
sectiona, 25 fo. rolls and
shoote (1,16 1b/£c.) 5,
-~ 0 00 2 6 & 5 710121617 17 18 21 27 - cT 2 Thorymaeip 7,8
Refactory fiber insulation with
losd vinyl cover RAL ‘F“H Elght 8512.
- 0 21 710121321 25203229 32 29 32 37 9 RR72+18 79 :l.nsuhr.'l.nn 1
Rafractory fiber Inmulation with Party
load covar RAL Right MF 8,
= 0 3 0 B 1L 1413 26 26 20 32 31 A2 30 32 37 2 NR72+11 79 insulation 12,13
Rafractory fiber insulaticn with . Forcy
léad "winyl’ cover RAL Right MF 8,12
~ .5 32 B13121525252L352933 303136 9  HRI2-12 9 insulation 14,14
Refractory fibor insulation with
lead covez Farty
RAL Hight MF 8,12
= 0 5 310141413 2528222363033 2313238 9 NR72~13 79 ingulation 13,1
Refractory fiber ingulation with Fort
load vinyl cover RAL nxh¥ - 812
« 0 4.5 91213122727 23362037 303237 9 wypy2-l 79 insulation 13,14

4" thick Insulation with .
:Forl:¥ Eight 12
1

laad winyl cover RAL 8
- 0 30 81116172727 22363136303338 9 NA7I-15 79 ¥ oRiB on 13,14

Bingle layer of 2" thick HP

gegmental, mat faced mineral
pipe inaulation TEAyRIBRE g g
- S5 00 5 1 2 4 717101314 17151518 9 - 79 Insnla:lon 14,14
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TABLE 43€  VIPE LAGGINGS -+ NOISE REDWCTION (Cenct)

Nolde Reduction (decibala)

-H
-
Ei Aapya ypag=ddsada
o o o o o o
o n o oo BR882 8 g Welght Foote
B2 b 9388288888888 48 /e Lab, o Product  nate
Singla !.;yur og 2"dnfmik lf'
segmental mat facod falte
1o mineral pipa insulation }F@r;{pﬁlghn 12,13,
- 4 2L 9 5 9141923233227 33283132 9 - 79 Inaulation 14,15
gtrgle lilylll‘ DE 2 d&"fttillcg M
saguantal mac facae alka
1 to mineral pipe lnsulation ;g';fpﬁlgh: s
- 3 005 1 4 B1012 141918 22 222126 9 - 19 Ineulation 145!
oranra ot aved Pelse
[:L.] n co olie
1 te mlmal pipe insulation g’;{',:‘isht 12.13
= 1 226 2 7 91314272221 26242729 09 - 78 Insulacion 14,15'

a2e

ety e prkameny




TABLE 43D

Transaission Lown (decibels)

PIFZ LAGGINGS ~- NO DATA

"
-A
o 1
2 gagappeagifaadas
S8 unogonagoagﬁ"égs:]gw“ahg Yoot~
g2 F HS887R33588E8332R83% we? e ca. Product  toto
Combines §PH-1 barrior with a
heavy aluminum jackat using a
lgnu al quick lock joint and Soun Jac
clamp to groulda acket insula- for plpe
edon 4", &%, 8", 1o, 12i%, trostoant
- - custom siens availabla. - cT 156 SFI-I (14"
Combinas BFB-I barrier with a
heavy aluminum jacket using a
nguc al quick lock jolnt and
clamp to grovidu incka: insula~ Soun Jag
tion 4", &", 8", lo', t2", pipa treatment
- - custon sizes available, - cT 156 SPJ-1-90* (ELLS)
Combines SFB-I barpier wich a
heavy alumlnum jacket using a
speclal quick lock jolnt and
[ [ 1] grnvidu iﬂcklf. insula~ Saun Jac
tlon 4, &%, 8", 1pm, 12", pipa treatmant
- - austom aizea availabla. - [ 156 SFJ-T (tean)
hbnralnl or rock wool with
- - shaald jacket, - cT a8 Shoald
FOOTNOTES FOR TAHLE 43A, 431B, 43C, 43D
PIPE LAGGINGS
1, 1Installation throughuna of knifa of scinsors and prasaure ammaicive tape,
2, Taegted and svaluated acrording to ASTM E90-70,
3. Toated and evaluated according to AST™ E413-70T.
4, Tampersture range; ~50"F to 450°'F, malf -extinguiahing per 191 FRD. Spec. mothod 5903,
3. Sarvice :umgam:un: =B0*F to 450°F, nonbucning, aolf-extibguishing, watsrpecof, Used to
attanuate the sound of oll or gas pipo lines.
6. Tempurature rdanga; 0°-150°F, velative humidity renge; 0O to 100 4.
7. Hay be installed with silicon reailient tube, pressure asenaitive tape 2" by 3/4'" wide.
8., Tasted and evalunted according to ASTH 2336-71.
9, Installad in similar manter to other rigid type plpe insulations, Good alkaline resiatance.
10, Tewmparature less than 200°F, Use insulator batwaon pipe and blankets. Bracketed numbers are for
the old octave bands: 150 -~ 300, 300 - 600, 600 -1208, 1200 « 2400, and 2400 = 4800 Ile,
11, Lead omltilayar tasc.
12. good up to 1200°F, asbeataps free
13, Iustallakion procaduta: wrep around plpe covering, grooved to fit sizaes up to 36",
14, can ba uned on 14" flanged pipen alsoc,
13, Tesced and ovalusted sccording to ASTM BI36-67T.
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TABLE 44
OTHER MATERIALS

Products which are not routinely used as sound contrul materisls, but
are ones that have some speclal properties which make them suitable for use
in certailn applications, are listed, These products perform as socund bar-
riers, sound absorbers, or both in some cases, The description and the ap-
plications shown in the table should provide enough information to determine
the potentlal of the preoduct in any specific application. The companies
(by numbers shown in Seection II) with products listed in Table 44 are: 7,
12, 22, 32, 37, 45, 50, 52, 55, 67, 72, 76, 80, 87, 90, 91, 94, 103, 113,
133, 134, 150, 174, 177, 180, 188.
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TABLE 44  OTHER MATERIALS

Bepcripcion Application Company, Broduce
174 Ubltra-Hoar Rail

Extruded UHM polymar, Salf-lubri- Conveyor guide holts.
cating. MNolse~deadening proparty.

Aluninum & copper material., Temper- Attenuation for high-temporature 37 A-1IM-0
atura rapge to 900°F. Reolagive application.

hunidity vange: 0~100%, Flame

apraad:” nene,

#9306 30-mesh ground rubbar when mixed Wall construction, 177 Rubher

with concrote provides additional
mound attenuation as compared Lo
conventional concrete mix,

; Expanded closed-cell foam necpraoite Reduces noise when ft aliml- 12 Lockeell Neoprene
i i‘uﬁgs. Thickness: from 1/8" to nates metal o metal emntact,
Dpon-call synthetic foam rubber with Reduces notsa when it elimi- 12 Sponge Rubber
ai integral akin on top & hottem nates motal teo metal cantact,
eurfacea,
Rubbar Linings, Can be agpued on Roise ahatement & gbrasion &7 Acausrs Linlng
matal, wood, concrate, fabric, or renjatonce, laed in conveyors,
curod rubbor. Can ba pressure- hoppers, ete.
bonded using cement,
Opsn-cell sponge sheats, soft diun, Nolse damping in machinery & 91 Harce Sponge Rubbat
og hard., l.::lﬁrmpl rnné: lfkﬁutn 1“. enclosurss, 4 Sheata pang
Widthat 36" & 48",
Sintered stainleas ateel made from High temperature sound absorp- 32 Falt Metal
i{ to 4 mils dismetar fibors. cion, Alao aly tool exausz Fibar Mecal
neise reduction.
B . Any combination of shoet metala iloppora, conveyors, tote 180 Mute-matal
- {10, alnc:ro-fn!.vnnizad ateal, boxes, oEfica wachines,
i stainless, or aluminum) for cons makor mounts, vibration
i strainad lngar damping, elastomeric control compononte, etc,
a: bond 10 to 20% of ovetall thicknesesas.
¢ Temp, tange to J00*F, Nonflammable,
Steal sheat perforated with thousands  Steel soundpronf enclosures, 50 Parforated
af tiny holes placed over 6" layers Exhaust silencors, intoke Stalnless Stecl Shoets
of fibereglas, silencers,
Glass ceramic meterisl in honeycomb Sound nbuors:lan at temper- 113 CER-VLT
or matrix gnomecry. Availlable on aturca te 2000°F,
cos=plus basis, Volume denaity
varies from 20 ib/fc3 to 40 1h/Ee3,
Survives therual ahocks.
B Ulerahigh molecular uulght:, high= Nolgu reduction in bearinga, 174 L5 501
density polyethylene, 153-mesh preduct. gears, slide raile, atc,

.939 graw/cc.

Acouatical plostor, Avallable in Interior brown coat for 113 Hy Lo

2.25 cubic Leet sacka, machina application. Frovides
pound absorpcion to the panel

or wall,

Refibered and recycled wood-based For prneumatic installation 103 Home Comfort Insulation

calluloric loose-fill type insulation  into wall & celling cavities
avallable in 20 1b bags, Temperatura for thermal & acousciecal
ranga! =50° to 100°F, Ul-lisced inaulation.

£lutie nprgnd: 3%, Dansity:

2.5 Lb/EES,
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TABLE 44

Doscrintton

Sheot lend bonded to ocher macal
sheets (aluminum, scainlasa, ete,)

Foam with oll« & grease-vesigtant
PVC facing, Available im 1/2" & 1"
thickneases. Can bo cut or formed
inta different aires and shapes,

Foam with perforatad vingl coverin{.
Available in 54" wide, 60' long rolls,
Varionus thicknpsaea avallahle. Den-
slty: 2 1hffe?. Temperature range:
-40* ta 200°F. Raslstant to £lamea.

Lightwalght concrete. Incombustiblae,
Teuwporature range: to 1100°C,
Supplied in crude tons or sold in
cubice Eeet,

Standard roll niza 46"x10N',
Pifferent roll & tlle thicknaases
availabla.

Supplied in rolls oy skeins, Fina,
mndgua, and coarge fibars with diam-
oters ranging from ,0006" to ,0015"
avallable,

Specially-coated heavywalght cloth,
Thicknesa: 3/20me onoene S

Core atock, 48"x96" aize, Custom
alzoa available,

Fiber polyester, Taemperacure range:
to 30091‘., In rolls .840" thlck.ns
11.6 1b/fe?,

Fibar polyester 3/4" thick,

Fiber nomox,

Supplied ia rolls 72"
wide, 08" thick,

Fibor polyescer. Supplied in rolls
P0R p i Ra  SBER Ly P Lied da

1" thick pink fonm rubber bonded to
outar 1/8" layor of Earfura:ed gray
foum rubber, ~Available in 3/8'" &

178" thicknesses alsa.

Aluminua & stainlees ateel sheets.

Perforated matarials, steel, aluminum,
plantic, ete,

Parforated gheat bonded to aluminum
honeycomb,

OTHER MATERIALS (Goncd)

Appligation Lampany
Barriat panels, Jdoors, pipe 180
covnrf.ﬂ%i uﬁuivhut‘uh. ale,
in mult gin layors, can
achieva STC 65.

Tough, durable absorber for 45
incerlors of vehiclos, 72
railroad cuard, etc.

Cab liner for om= & off-road 150
vehiclea, Hue HRC of 50 for

1" thicknaen,

Sound absorpefcn with thermal 22
inaulacion,

Sound control in apArtments, 52
hatels, homes, etc. Provides

spund attenuation & impact
insulation,

Sound gbaorpeion, Almo £il- a0
tering of liquide & air,

Provides thermal insulacien,

Sound harrier. Also absorhs 94
aound,

Furniture cara atock, Alao 55

used in wall panels, partitions,
cabineta, ete,

Nolse reduction by sound
dampling.

Nofse reduction by sound
damping.

Seund-absorbing curtain
roquiring flome resistanca.

Sound-abaorbing curtains,
porcable room dividers,
acouatical panals.

Sound abserption, WRC for
1-1/8" thick pad 1s .52,

Srund centrol.

Sound control,

Noise cowls, air fnlets
for jet alverafc engines.
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188

188

188

188

&7

134

90

50

Peoduck

Lead-Vaneermatal

Cousti-llaadlinar

Parforated Winyl/Pyrall

Audex Vermiculite

Dodﬁa 1462 Sound
Deadening Gork & Tilos

Glasg Flber & Wool

Aghestos Clocn [H-2929F

Puraflake
Westex II

FIL-28
Hentex FIL-95

Wostex FIL-44

Anecholc Pad

Sound Control
Farforated Material

Parforated Materials

Parforated Aalumimus
aheots



TABLE 44

Dencriotion Applicacion

Silicone earmold. Pu::g can bo Huaring protection.
a

malded i[uickl{ tn the shape of himan
eur cavity uaing a non~sticky
hardernst.

Caramic tiles in various colors and On walls and floors.

degigns,
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OTHER MATERIALS (Concl)

Soupany
7
%

Produst

Adcomold sofc plastic

Ceramle tile
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TABLE 45
GASKETS, SEALANTS, AND SEALING TAPES

Products which are very esaential to the performances of sound barrier
systems and materials are listed. A very good sound barrier system would
be rendered ineffective by @ small nolsze leak. The products listed in the
table can be used In a variety of wayas to stop such noise leaks. Meaning-
ful acoustic information cannot be provided for such products as the per-
formance depends upon the manner and the place of application. The compan~
ies (by numbers shown in Section II) with products listed in Table 45 ave:
12, 26, 33, 45, 72, 130, 140, 157, 170.
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TADLE &5

Descringion

Canknarlng ir applind wich 4 4693
adhesive to atecl, aluminwo, &
wood in cove betwoen door Eramae
& stop,

Gupplicd {in S-gallon drume & quart
cartridgea, Temperatura range: «40°
to 158°F,

Any quanticy & slzp available to
sult a particular application.
Temparature rangat ~67° to 450°F,

#9600 Survround purEace-mounted
threshold saal, Various sizces.

#9602 half~mortised threshold saal.
Available In various sizes,

#9506 Sur~round adlustable door
woal, 1/4" adjustable range,

#9610 hatf-mortisad threshold seat,
available in various atzes,

#9601 Full-moreised threahold seal,
available in various sizes. Doos
n:r.tintmrﬁnw with kick o armor
plates,

#9603 Sur-round door seal cannot be
used with oxisting "OY or rahbatsd
Efromea.  3/8" adjustable rahge,

Agountic tapa 1" & 2" widehs, 008"
thick, Temporature range £0 250°F,
Relativa humidity range: 0 co 100%,
nonburning.

Accustic tapa 1" & 2" widths, 016"
thick, Wider rolls by speclal order,

Acoustic tape, temperaturo range:
=65° to 266'F, Cheplcals,
moisturc, & fungua rosistant,

Foam construction tape. Temparature
rango: =20" to 200*F, Reslate
absorption of water & other f£luids,

Cloged-call sEnngu gasketing sealanc
taps, Avallable with pressure-scnsi-
tive backing. Availlable heavy-duty,
custom-made, dioecut to size,

Sppacate spring-activated hinged
lenves for each doop, 7' &8
hoights only.

CASKETS, SEALANTS, AND SEALING TAPES

dpnideagio Copnany

Improves Franemission lossas 45
:hruuﬁh door oponings, windows, 72
& machinery enclosurcs.

For dry-wall construction & 170
cracka in cailing & floor. Alaw
around protrusiona thraugh wall.

For dopr soals & gnaketing, 140

For door & threahold sesling 13
againec gound, light, & air,

For deor & threshold aesking 33
againse sound, light, & air,

To ba applied to sxisting door 13
stop Aa a4 sealant agalinsc
sound, 1ight, & weathet.

For door and thrashold soaling kK]
againec sound, light, & air.

Provides positive mealing for 33
contrel of aound, light, air,
& weathar.

Sealant againat sound, light, 33
alr, & weather in door thres-
hold applications,

Sealing cracks & holea againat 12
sound ?enknsa.

Sualinf cracks & holes against 12
aound leakage.

Weatherscrlp & seal for mound, 26
vibration, dust, lighe, eto.

Apﬁliﬂd under & over plates, 26
behind dry-wall or plaster, to
£111 cracks & Lsolate sound
botween walls; veplaces head
caulking,

Pravont sound lunks & dampen 157
vibration,

Positive pualing at che meeting 32
stilas of pairs of doors,
Applied ko insida,
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Product
Cousti-Gankot

Tremco Acgustical
Sealant

Prouma-Seal

#9600 Surspound
Threahold Spal

#9602 Sur-zound
Threshold Sual

#9606 Sur~gound
Adjustable Door Seal

#9610 Threshold Seal

09601 Sur-round
Thrashald Seal

#9603 Sur-round
Adjustable Door Seal

Alrtex Acoustic Tape
#505

Alreox Acoustic Tapo
1516

Serics 5A Arlen
Polyurechana Tape

Serias 6A-VH Arlon
Foam Conatruction Tapa

Sponge Gaskating Tape

#9611 Automatic incare
locking Astragal
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TABLE 45

Besgriptfon

#9605 averlapping Astragal, applied
to active leaf on tha chn!da,pdaus
not interfere with flush bolts,

#9604 T-typa nseragnl applied to
the hm!ini; cdge of Inactive leaf,
Stop & soal unit on inside for
secutlty,

Sealants,

Soalant 1/8" to 1/2" thickness,
Tamgoraturn range: =30° to LAO"F,
Hunidity: 0 to 100%, Excellont
rvesistance te weathar & oxidacioen,

PVE fonn senlant, Avallable in
1/16" to 3/8" thicknean, 1/4" to

54" yolla, Tampetabure rnnﬁul

=20° o 160°F, Humidity: to 100%,
Reniats woather & oxidation.

2,5 mil,cross-laminaced polyethylene,
.

1.0 mil, urethane,

1,5 mil, urathane,

4.0 mil, croas=laminated polgthylcne
shoating. 1/2" thicknesa, tremoly
good puncture & rear resistanco,

Cpoas«laminated polyothylens shaating.
2" thickness, Extromaly good puncture
& tear tesistance,

Prossuce-sensitiva adhesives,

Foam tapes.

GASKETS, SEALANTS, AND SEALING TAFES (foncl)

Avpligation

Provides positive :anlln} ac
Ll neting sciled of pair
af daors,

Provides pasitivo aenun? at
tho meeting stiles of pafr
of daors,

Usad in wall particion
dystom

Used eo atep perimeter sound
leaks in wall partition
syatems.

Uged to “DY perimecer mound
lpaks in wall partition .
aystems,

Applied to foam aucfaces to
protoct them from wear, dire,
all, moistura ece,

Protects foam from liquids
and dirve,

Protects foam from liquids
ad dire,

Enzlosures & envicvanments
whero foam may be contaminated

Enclosures & environmanpts
where foam may be contaminated,

Adhosives for maunting Foam

matoriale

Vibration isclation
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Coppany,
kk}

3]

130

130

130

12

12

12

12

12

12

12

Peoduct:

49605 Qverlapptog
Agtragel

#9604 T-cype Astragel

Norsoal

Norapal V730

Norseal V7E0

Protective Coating 767

Protective Coating 762

Protuctivue Coating 763

Frotectivo Film 768

Protective Film 768

9415, 9417, 9419, 9420,
3421, 9430, & 9431

Foam Tapes




TABLE 46
SPECIAL APPLICATION PRODUCTS

Miscalleneous products, thelr description, and application are listed.

All products listed have the potential to reduce nolse, but they have very
specific areas of application and are therefore not presented in the pre-
ceding tables. The descriptien and the application of each product pro-
vides sufficlent Information to allow the user to decide whether the prod=-
uct is suitable for the intended use, iun which case further information
can be obtained from the manufacturer. The companies (by numbers shown in
Section II) with products listed in Table 46 are: 8, 15, 19, 20, 139, 46,

55, 64, loe, 109, 157, 158, 193.

338



Il

TAELE 46

Description

anilnblo in nominal airen of
x

e 2' or 4 x 6',‘ Thickneas L-3/16",

Welght: 1,7 1b/fe

Flherglas macerinl. Size: 2) x 2!
Other a-j’r.na ug to 5' long. ‘Density:
3 1b/fed, Thickneas ranga: 3/4

One or mote eylinders actached at
risht.' angles to stuck with outeida
apnd closaed,

Seal udges of doors and panels to
prevent acouatic leaks.

Woed particle board sound barrier
material, Dennity: A5 ro 50 /e,
Sizas; 40" x 144'°& 48" x 168",

Chairs made from a varisty of foam
and upholetering materials,

4" vana with 1k 1b, denaicy f£iber-
glas in 24 gauge galvanired stecl,

Door atopsa, latches, etc, for sound
batrier doora, The hardware design
is adjustable to compensate for door
usape, bullding aectlemanc, and
sealing material comprosesion,

Upholstered chalvs provide sound
ahsorption.

Furting channel for walls, Applied

hort:nntull{ against backing material,
t|

A section without a "contact" leg

provides resilioncy,

Steel tube with sound-absorbent core
matorial & helically wound, wear-
roslstant aceel liner.

Shoet material, Standard size:

22"x22"x3/32".

Long=-apan corridor panels mada from
aluminum or steel with different
perforation paccetns,

Galvaniced steol, primed or finishe
nin:gd. g\uli:bln in 4' ;nt:iﬂ'
engths, Dens ranga: 0

& 167set, y e

to 2",

Appligagien

Ag decoracive, anund-nhaorhi
fire-zeafetant cn!.l!.nﬁ: ahoar
ships KRC of ,70 for

Lightweight marine Insulation.

Placed in stacke after the

fans, Reduced nolse radlation

SPECTAL APPLICATION PRODUCTS

Company, Bpoduct
109 Marine Acouatle Unie

unting 7,

109 J-M Hullboard

from atacks into the surrounding

neighborhaad.

Mincellancous soala for doors,
windowa, pancls, etc.

For moblle home decking.
STC = 25.

Sound Absorption in music halls, 20

opera housep atc,

Reduces duct nolse

Sound-ineulacting door systems,

Auditoriuma, theatres, ete,

Wall conatruction.

Silencing screw machines.

For laveling so thac
mounta & pads can ba uaed,

Sound abaorption can ba
obtained fg Flfcins mineral
wool or £ihofglass batt in

the panels.

Sound barrler for wall
conatruceion,
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64 Seund Attenuator for
Stacksd
193 Zaro Compresso-matic

55 Buraflake Mobildeck

Auditorium Chaira

158 Souther Acoustic
cype curning vane

a Door Hardware

19 Auditoavivm Seating

kL] Resiliant Furring

Channel

46 Eilent Stock Tubes

157 Shim Scock Sheots

15 ALFRO Signa Fanela

106 Type L21 Acounciwall




~rials and furnishings are listed.

TABLE 47
GENERAL BUILDING MATERIALS AND FURNISHINGS

Snund absorption data of some generic types of commonly used mate-

This informatlon will be useful in
assessing or predicting the acoustical characteristic of a room or an area.
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TABLE 47
COEFFICIENTS OF GENERAL BUILDING MATERIALS AND FURNISHINGS

Complele tables of cocflicients of the varions wmateriala that rormally constitute the interior finish
af cooane may be found In the varicus books on urchiteetural sconstios, The fullowing short fet will be
uselul inmnking simple ealeulations of the reverberation in roams,

Muaterinls Coufficients
1230z 230 Mz s00dle 1000 Mz 2000 Hz 4000 Mz

1

i

Y

- et o e mb T

Hrick, unglazed 03 .03 03 O 05 07
Brick, unglizeld, painted Ll W01 A2 02 202 03
Garpet, lieavy, on conerele .02 06 A4 a7 WLl .65
Snme, oni 10 oz halelelt or foam
rubler K} 2 a7 69 g1 T3
Snme, with impermealile latex
hacking on 40 oz hairfelt or
foars rubber 08 W2 30 34 <H 63
Concrete Block, coarse .36 ol Jl 29 A9 25
Concrete Block, painted 10 05 A6 07 Rt} .04
Fubries
Light velour, 10 oz per s yil,
wing struight, in contact with wall .03 4 W1 B a4 35
Medium velour, Lt oz per ) yd,
draped to half area 07 31 49 a5 70 60
{leavy velour, 18 az per eq yd,
draped to il area W14 38 53 T2 .70 65
Floors
Conerete or lertaszo 01 1 015 Q02 .02 02
Linoleunn, asphalt, rubber or cork
tile on concrote 02 .03 03 03 .03 .02
Woad 15 A1 Jo 07 06 Q07
Wood parquet in asphull on concrate 04 R 07 06 06 07
Glass
Large panca of heavy plate gloss .14 06 S04 .03 02 02
Ordinary windaw glasm i s .18 .12 A7 W4
Gypsum Buard, 24" nailel to 2x4's
16" oe 29 W10 05 kit .07 09
Machle or Glozed Tile A 01 .01 A1 .02 02
Openings
Stage, deperuling on furnishings a5 — 75
Deep halcony, upholateredd seats &0 — 1,00
Grillla. vemtilating A — .50
Plaster, gypausm or lime, smootls
Finish on tile or brick 013 015 02 03 L) 05
Plaster, gypanm oe time, rough finish
an lntlg a4 10 06 05 04 03
Sume, with smooth finish Ad 10 v 06 KIS .04 03
Plywond Paneling, 3§" thick 28 aa AT 09 Jo Al
Water Surfuce, as in 4 awicnming poul 008 08 (13 015 020 025
Air, Sublne per 1000 cubic feet @ 507, 1T 9 2.3 7.0
ABSORPTION OF SEATS AND AUDIENCE
Fulues given ure in Subins per square foot of seating area or per unit
12511z 250 He 500 {lz 1000 Hfz 2000 Lz 4000 [{x
Audience, srated in upholstered seats,
per s {1 of Buor area B T4 it 96 A3 i
Unoccapied eloth-covered nphalatered
scatn, pee a4 ft of floor area ¥ A0 B0 B8 82 70
Unoceupiei leather-caversd uphols
stered aeats, per aqr ft of floor srea b a4 60 G2 50 50
Waounden Pews, accupied, per aq £t of
floor ares W57 i e 46 Ol il
Chaire, meial or wood seats,
each, unoccupled B .19 22 39 38 A0
Reprinted Courtesy AIMA
o'r U.S, GOVERNMENT PRINTING OFFICE 1975-657-60k/5563 Reglen He, 5-11
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