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_/ FOREWORD
J

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

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

Tbe information contained in this doeumcet, when utilized by those
concerned with occupational noise, should serve to contribute to a quieter

: industrial environment.

I ' John F. Finldea, M.D.
l Director, National Institute

for Occupational Safety & Health
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PREFACE

NIOSH developed this compendium of available, commercial noise-
reduction materiels as a contribution to englnecring solutions for industrial
noise control problems. The compendium is designed for use by those select-
ing materials to effect noise control. It can be used to determine availability,
characteristics, and sources of materials; especially those useful in industrial
noise control, Included are data on both sound absorption end transmission
loss of noise control 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
nat provided by trade and professional journals; however, several existing
publication_ do provide lists of manufacturers who are potential sources of
such specifications, The primary sources used te construct our list of manu-
facturers were "Buyer's Guide," Sound and Vibration (July and August,
1972), the Riverbank Acoustical Laboratory client list, Handbook o/Noise
Control (Harris, 1957), Noise and Vibration Control (Beranek, 1971), "A
Guide to Airborne, Impact and Structure Borne Noise" (HUD, 1967), "The
Construction Specifier," "Materials Research and Standards," Dun and Brad.
street Million Dollar Directory (1971), Standard and Pear's Register (lfi72),
and Moody's Industrial Manual (1972),

:_ From the list of manufacturers of noise control products, .923 companies
._ weresentquestionnaires(OMB No. fi8-$72182),alongwith31relatedlab-
.:! oratories and special organizations. Product date were solicited and usually

received in the form of brochures, specification sheets, and acoustical test
laboratory reports. Date for the compendium were provided by 213 manu-

!.: lecturers. Many laboratories and special organizations, as well as some
!_ companies, responded with generic data that was suitable fur use in the
i: narrative portions of this document, Of the project specifications requested,
.' only the unit cost information was insufficient for equitable delineation in
i! the compendium.

_'. Data are presented as received from the manufacturers and have not
been verified by IITRI or NIOSH. Information about a product such as
how it was tested and its temperature, relative humidity, and chemical

:_ limitations is presented in the footnotes at the and of each table. Far 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 control materials that could be listed was essentially unlimited;
however, it was decided that unit silencers, such as exhaust mumem or
products specifically designed for vibration damping or vibration isolation,
were outside the scope of this compendium.

The date tables of noise control product specifications comprise the
principal content of the compendium. The narrative aestions provide basic
information on the usa of noise control materials and nomenclature used in
current standard laboratory teat procedures, This book is not intended as
a noise control manual; however, the pertinent equations and noise control
methodology included will benefit those who may not be familiar with noise
control. The compendium will provide engineers, architects, acoustical can-
sultants, and others with a ready reference of useful noise control materials.
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_ ABSTRACT

This compendium of availeble commercial, noise-reduction materials was
developed for use by plant engineers, industrial hygienists, acoustical con-
sultants, and others engaged in noise control. It can be used to determine
the availability of noise control materials, the cl|aracterlstics and specifics-
tions of the mete.rials, and their supply sources. Also included are data 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-l--INTRODUCTION Interference with speech communications
! or the reception of other wanted seunde.
! The sounds of industry, growing in volume Disruption of job performance.
_ over the years, have heralded not only techni- Engineering controls for the abatement of

cal and economic progress but also the threat environmental noise reduce the intensity of
of an ever increasing incidence of hearing less the noise either at the source or in the immedi-
and other noise related disturbances to eso ate exposure environment. A number of thsse

_i posed employees. Noise is not a new hazard, procedures require considerable expertise, and
Indeed, noise.induced hearing loss was ob- it is recommended that employers avail them.
served centuries ago. Ramaezinl in "De Mot- selves of the services of u competent acoustical
bis Artifleium Diatriba" in 1700 described engineer in development of a noise abatement
how those hammering copper "have their ears program. However, many noise control tech.
so injured by that perpetual din ..... that niques may be implemented directly by corn-
workers of this class he_me hard of hearing pany personnel at relatively little expense.
and, if they grow old at tibia work, completely (NOTE: The foregoing discussion was ex.
deaf." Before the Industrial Revolution, how- erpted from "Criteria for a Recommended
ever, comparatively few people were exposed Standard... Occupational Exposure to
to high level workplace noise, It was the Noise," DHEW, NIOSH, 1972.)
advent of steam power in connection with the This document is pre_ented as a guide and
Industrial Revolution that first brought gen- data book for anyone attempting to con-
eral attention to noise as an occupational haz- tribute to a quieter environment.
ard. Workers who fabricated steam boilers
were found to develop hearing loss in such I-2_SOME BASIC CONCEPTS
numbers that such a malady was dubbed "boll.

ermakera disease." Increasing mechanization I-2.1--TERMINOLOGY AND
in all industries and most trades has since
proliferated the noise problem. DEFINITIONS

Exposures to noise levels found at the work-
place, particularly in mechanised industries, Sound waves are pressure waves traveling
are likely to be the most intense and sustained in an elastic medium, such as air, with props.
of any experienced in daily living. As such, gation occurring in the direction of the wave
they represent the severest form of acoustic motion. The speed at which the sound wave
insult to man and therein peso the greatest is propagated in air depends on the prcasam,
harm to human fmmtion. The real or alleged temperature, density, and humidi W,
effects of occupational noise exposures include A pure tone of sound originates from simple
the following: harmonic motion, e.g., the reciprocating too-

Temporary and permanent losses in hear- tion of a piston in air. The sound wave pro-
ing _ensltivlty, duced by this motion is a einusoidnl pre_ure

Physical and psychological disorders, wave whose fluctuation is governed by the die.

l





placement and rate at which the piston moves c= 20.05 \/T(--"_ = 344 m/see. (2)
back and forth. Frequency is defined as the
number of times this pressure fluctuation or
passes through a complete cycle in i second e=49.05 V"_-1,131 ft/sec. (3)

(see), and the units are identified by hertz The propagation of a sound wave in air is a
(Hz), The seund frequencies of some cam- very complex pattern of reflections, absorp-
men items are shown in Figure I-1. tions, and transmissions through harriers. To

Small changes in atmospberic pressure re- describe the sound field, two extreme cases of
eultlng from this compression and rarefaction a free field aml a diffuse or reverberant field
of the air molecules is called "seum! pressure", are generally employed.
Physiologically, the sensation of hearing is In a free field the sound from a nondlmc-
produced by this pressure variation. Broad. tional point source radiates equally in all di-
band noise may be defined as a combination of reetions in the form of a spherical wave. As
sound, waves with differing frequencies and such, the intensity of the wave renews the
amplitudes as distinct from o pure tone of usual inverse square law for energy propaga-elngle frequency and amplitade. Thus, hrnod-

tion, and the intensity drops to one-fourth its
band noise is a sound wave composed of a value each time the distance is deubled. Since
number of components combining to yield n the sound pressure is proportional to theresultant complex wave. In noise control work,
broadband noise is the most common type of square root of the intensity, the sound pros.
sound. The techniques available for analyz, sure drops by one-half its value, However,
ing the components of broadband noise into this decrease for each doubling of distance
distinct frequency ranges is referred to as only holds for the region defined as the far
"spectral analysis", field (i,e., beyond about two to three wave-

lengths). Closer to the sound source is the
If one were to freeze an oscillating, travel- near field, and o special mathematical trent-

ing, pressure fluctuation in time, wavelength
is the measured distance between the maxi- ment is required to describe the sound field in
mum pressure points or any other analogous this region. In symbolic form the spherical
points on two successive parts of the wave. wave in a free field is represented by

The Greek letter lambda (,_.) is the symbol I_ W = p_.,,. (at distance r) (4)
for wavelength, and it is measured in units of 4gr: pc

feet (ft, English system), or meters (inks where I is the intensity, W is the total acoustic
system). (sound) power radiated by the source in watts,

The velocity with which the analogous pros- p-%,, is tim root.mean-square sound pressare,
otire points on successive parts of thewave pass and t,c is the product of the density am] the
a given point is the speed af sound, and the speed of sound. This product is called the
speed of sound is always equal to the product "characteristic impedance" of the medium
of the wavelength and the frequency, This through which the sound wave is traveling and
speed is dependent on the equilibrium pres. is the constant of proportionality that relates
sure, p., of the gas through which the sound the sound pressure squared to the sound in.
wave is traveling and on the equilibrium gas tenslty.
density, p, The constant of proportionality is
the well known (Greek gamma) ./, which is
the ratio of the specific heat at constant pros- I-2,1.1--Units of Sound Measurement
sure to the specific heat at constant volume,
For air under most conditions -/is 1,4 so the The range of sensation to which the human
speed of sound (c) is given by the expression ear caa respond, from the barely discernible

(_2_) to the threshold of pain, is approximately
e_- '_ m/use or ft/see, (1) seven orders of magnitude (107), The level of

sensation is usually measured or reported in
It is assumed that air behaves as an ideal a smaller range of numbers by use of the

gas. For a temperature (T) of 22°C (71,6°F), logarithm of the ratio of the measured level
the speed of sound in air is to some reference level. For this purpose the

3



unit of the Bcl has been borrowed from role- TABLE I-I_SOUND INTENSITY LEVEL
phmm technology. The loudness of a sound RATIOS AND NUMBER OF DECIBELS
is defined in Bole as FOR EACH

numberofBets=log=n lille) (5)

where I is the intensity of sound and 1,, is the SOUND NUMBER
INTENSITY OF DECIBIgLS, .

reference intensity. Therefore, if I=lo, the RATIO, I/I o (dB=lO h)g (llI,,)
number of Bels is 0, and if l----I0 1,,, the nnm-
bet of Eels is 1. The preferred unit for meas- 1,000.0 30.0
uring sound has become the minimum difference i 00.0 20.0
in loudness that is usually perceptible, one- 10.0 10.0
tenth of u Bel, or 1 decibel, abbreviated dB; 9.0 0.5
thus 8.0 9.0

number of decibels(dB)= ]0 x (numhar of Bels) 7.0 8.fi6.0 7.8
= l0 log,. (IlI,,). 5.0 7.0

(0) 4.O 6.O
It is clear from this expression that for each 3.0 4.8

change in the intensity by one order of magni. 2.0 3.0
rude (factor of 10), the number of decibels is
changed by 10; or, for each change in the 1.0 .0.0 -0.5
intensity of a factor of 2, the number of deci-
bels is changed by 3. Same decibel values for .8 -1.0
selected intensity ratios are shown in Table .7 -1.5
I-1. .6 --2.2

,5 --3.0
I-2.1.2--Sound Intensity Level .4 -4.0

.3 -5.2

The intensity of n sound wave can also be .2 -7.0
expressed in decibels of sound intensity and .1 -10.0
is then called the sound intensity level (Lt); .01 -90.0
thus .001 - 30.0

leg /dB re I,,. (7)LI= 10
/. SOLUTION: Determine the intensity of the

If a sound source is omnidirectional, the re. sound passing through a spherlcal surface 10
lationship between sound power and sound meters from the eeureo.
intensity, shrove in equation (4), yields the
reference sound intensity level if W 0.38

I -- _ = _ = 0,000302 watt/m 2.

I,,= 4_: (8) Then calculate the intensity level

k 0.000302where W,, is the reference sound power of 10-'= L_= I0 log = 10 log lfi_,=watts, and the spherical surface m'onnd the
source has a radius such that thearea is equal = 10 log 3.02 + 10 log lfi-' - 10 log I0-*"
to 1 meter=:

=4.8-40 + 120=84.8 dB re 10~1=watt/m =.
i_ 10-J= wait
° _et-6;_' (9)

I-2,L3--Sound Pressure
The reference sound intensity is therefore,
/n=lO-t=watt/m _.

Since measuring instruments respond to

'L_;" EXAMPLE 1: Determine the sound intenslty pressure fluctuations, the decibel of sound
at 10 meters of a source radiating uniformly pressure has become very common. As with
into free space a sound power of 0.38 watts, sound intensity there is a reference sound pres.

4
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sure, p,, and in this case the interest is in then all energy leaving the source must pass
the square of the pressure, or more specifically, through this surface, The larger this surface
the mean squared pressure. Applying equa- the less power per unit area will pass through
tion (4), the surface. Thts relationship can be written

I _C _p2 ..... W=IxS (13)
I _- P'.._o P'_o'
! pe (10) where W is the sound power, S is the area of
I the surface enclosing the source, and I is the
I Therefore, the sound pressure level in dB is average intensity per unit area of the surface,
i defined as the logarithm of the ratio of the If the source is in a free field, and radiates
i mean squared pressure to the reference pres- power equally in all directions, then the sound

sure squared: power can be written as

Lpffil0 log_=20 log Pr'""dB re p.. W_-l(4_r _) watts (14)P. p,,
(11) where the chosen enclosing surface is a sphere

of radius r for convenience.

Note in this expression that the logarithm of It is difficult to measure sound power di-
the pressure ratio is multiplied by 20 instead rectly, The pressure of the sound wave is
of 10 as for sound intensity level. This is due usually measured. Fortunately, there is a
to the fact that the pressure ratio is squared, unique relationship between the intensity and
Thus, there is a 20 dB change in sound pres. the pressure of a spherical sound wave as
sure level for an order of magnitude change in illustrated by equations (8) and (10),
the sound pressure, and 40 dB change for an Thus, for sound power the expression be.
increase of 100 timss_ and instead of -3 dB comes sound power "level" to indicate a logs-
for the one-half value point, there is a - 6 dB rithm and is given by
change in the ease of sound pressure level. The

reference pressure in Newtons (N) per meter _ L,,.= 10 log,,, _, dB re We.
is obtained by using equation (4): (15)

p%-_l,,pc where W is the sound power in watts, and We
ffi406 x 10-'_ (N/m_) _ is the reference sound power of 10-_' watts,

(Note: Some earlier texts use 10-" watt as
p,, =2 x 10_ (N/m _) (12) the reference value so whenever the power

where pc=406 inks rayls is the characteris- level is reported the reference used must also
tic impedance of the medium for air at Tffi he stated.)
22 ° C, and a static pressure of 0.751 meter The relationship between sound power,
of HR, sound intensity, and sound pressure can he

For a young person with good hearing the written, using equation (4), as

faintest sound that can be heard has a mean IfW= p_
squared pressure of approximately 2 x 10_ oN/m _. This value was thus chosen as the

f reference value. The decibel scale for sound and letting S.-'= 1 meter _, 10 times the coremon
! pressure therefore begins at 2 x 10-_ N/m _ logarithm of this expression can he written as
; which is zero decibel level,

10log lologw_ 10logs
I-2,1.4--Sound Power .... "

: (16)
or

Sound power is the amount of energy per L_=L.,-IOIogS. (17)unit time that radiates from a source in the
form of an acoustic wave. If the source is ea- If spherical radiation in a free field i_ as-
closed by some bounded imaginary surface, sumed and S=4=r _ then for Lj
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L:=L_-20 log r-11 dB re I0 -_ watts/m = As before, the value of pc is approximately
(13) ,iO0 ra:,'l=which gives for Z

where r must be in meters. If radiation out- z---- (2x 10-_) _ =1
doorsoverthegroundisassumed,thepower - (400)(I0-,=) *
is only radiated into n hemisphere, and the (26)
area becomes 2_r= with the result that thus giving 10 log Z=0. Whilepevariesaround

LI-- L_- 20 log r-8 dB re 10-_=watt/m = 400 depending on the atmospheric conditions,
the value of 10 log Z is generally less than one-(10)
quarter of a decibel end can be neglected in

or for r in feet these expressions become most cases. Consequently

LI = L,o- 20 log r - 0.7 dB Lp = L,,,- 10 log S

re 10-_2 watt/m = (spherical) dB re 2 x 10-_ N/m _ (27)

(20) where square meters are to be used for S. Thisand
expression for L v is identical to the expression

L:fL_-20 log r+2.3 dB for L, shown in equation (17). Thus, in a free
re 10-'_ watt/m= (hemispherical). field

(21) L_=LI (28)

EXAMPLE 2: Determine the sound intensity From the above, it can he seen that for two
level at 10 meters of the sound from a smwce identical sound sources, the sound power
radiating a power level of 116 dB re 10"_ would be twice the sound power of one of the
watt into n free t_eld, sources which is a 3 dB increase in sound

power level, Also for this case the sound
SOLUTION: pressure level would be 3 dB more for the two

sources than for the single source. In this
Ll=L_-20log r-11=I16-11-20 log 10 case the sound power is what is doubled and
_gfi dB re 10 -_ watt/m _. not the sound pressure. A doubling el the

The relation between sound power level end sound pressure results in a 6 dB increase. The
sound pressure level is actually more useful difference here is that when the power in-
in practice. Again recalling equation (4) ereas_s by a factor of 2 the sound pressure only

increases by e factor of V'2 since W is pro-
W _ p=... portional to p_, (Note that in the special case
_" - "_- of two coherent sound sources, the sound pros-

or sure would be doubled.)
EXAMPLE 3: (a) Determine the sound pres-

= i- ,,.. _ ,,_v ... _ ,. sure level at 10 meters for the sound sourceX-- --x x _- ----_7- x --.
"_" W. pc _ p,, p,, pc W,, in Example 2 which is radiating 11g dB re

(22) :10-_= watt into a free field. (b) Also deter-
mine the sound pressure level for this source

Taklng I0 times the logarithm gives over a flat open plane.

_ :_, SOLUTION: In part (a)the surface chosenI0log -I0 logS=t0 log . +I0 log , iso spherewitha radiusofI0meters;thus,

(23) Lj,=L,_-I0logS--116-I0log4.(I0=)

or ----116 - I0 log 4=- I0 log I0 =
L,_= Lp + 10 log S + 10 log Z

dB reI0-_;watt = 116-11- 20
(24) =85 dB re 2 x 10"_ N/re'-'

where which is the result obtained for L_ in Example
Z=LJpe W., 2. For part (b) the surface is a hemisphere

(25) and so
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117
Lp=llT-10 log 27r(10:) Source 2: W== 10- = antilog-T_--

= 116-10 log 2_r- 10 log 107 = 10 -v_x ,5.012 x 10_ = 0,5012 watt

=116-8-20 Total = 2,4972 watt

= 88 dB re 2 x 10-_ N/m"-, LIt, total = I0 log [2.4972 x 10t=]

l_or hemispherical radiation the result is =3.9743+120
just 3 dB greater than for spherical or free = 124 dB re 10-'_ watt
field radlation. This is borne out by the fact
that radiation over a flat plane is like the The same process can be used for sound in-
radiation of a light bulb in front of a mirror, tensity level or sound pressure level,

All light radiated into the hemisphere which EXAMPLE 5: Suppose the sound pressure
contains the mirror is reflected into the hemis- level of each of the three individual noise
phere with which we are concerned, Or one sources is measured at a point such that with
may consider optically that there is a true
source and an imaginary mirror image that is only the first source running, the sound pres-sure level is 86 dB re 2 x 10-_ N/m "J,with only
also radiating which in effect gives us two
identical sources and a 3 dB increase in sound the second source running it is 84 dB re 2

x 10-" N/m:, and with only the tldrd source
pressure level, it is 89 dB re 2 x 10-_ N/m=, What will be the

To relate some of these values to how the sound pressure level at this point with all three
human ear responds to sound is a complex
process. Generally a change in sound pressure sources running7
level of 1 dB can be just barely distinguished SOLUTION:

under proper conditions. A change of 3 dB in _ r . Lp_ . , L_,.... L_I i
sound pressure level is readily discernible and p .,.=p'-.lanthogTff-r anel og_ _"an_uog'i-_]
a change of 10 dB would be interpreted as a L i
doubling or halving of the sound. Some cam- =p=.[antilogS,6+antilog8.4+antilog8,9] .. :
men sounds, their sound pressure levels at a =p_.[3,982+2,512+7.944] x 10"
few feet, and sound power levels are listed in
Table 1-2. =p:,, x 14,438 x 10H,

Lp,,.=lOlog_ = 10 log [1.4438 x 10 °]I-2.1,5--COMBINING DECIBELS
= 1.58+ 90

In order to show how to combine decibel = 91.6 dB.

levels of sound sources when given the power, EXAMPLE 6: Add 85 dB and 88 dB (see
pressure, etc., the follmving examples are pro- Figure I-2).
sented,

SOLUTION: LI.-Ls=88-85=3 dB. Enter
EXAMPLE 4: Two sources are radiating row a to 3 and read rmv b to get 4.8 to be
noise into a free field. One source has a souml added to smaller level;
power level of 123 dB and the other source L,r.t=85+4.8=89,8 dB.
has a sound power level of 117 dB re 10-=_
watt. What is the combined sound power level Or, enter row a to 3 and read value of row c
of the two sources? to get 1.0 dB to be added to larger level;
SOLUTION: L,,,,,_= 88 + 1,8= 89.8 dB.

To subtract levels enter rmv b or c, whicheverL.,=101og corresponds to the difference between the
or levels, then read value in row a which must

be added (subtracted) to (from) the smaller
W= W,, antilog L,,./IO (larger) value to obtain the unknown value.

,= . 123
Sourcel: Wt=10 - ant og-T_ EXAMPLE 7: Subtract 83 dB from 87 dB

=10 -_2 x 1,996 x 10t"= L996 watt (see Figure I-2),

7



TABLE I-2_LEVELS OF SOME COMMON SOUNDS
SOUND POWER SOUND PRESSURE

LEVEL, SOUND LEVEL
SOUNDPOWER, dB PRESSURE, dO

WATTS re 10-I_WATT N/m _ re2 x IW"iN/m_ SOUND SOURCE

3,000,000.0 200 1 atmosphere 194 Saturn rocket.
186 20000,0 180
175 170

00,000,0 165 2000.0 163 Ram jet.
155 150 Turbojet.

300,0 145 200.0 140 Propeller aircraft.
135 Threshold of pain.

]35 130 Pipeorgan.

3,0 125 20.0 120 Riveter, chipper.
115 110 Punchpress.

.03 105 2.0 100 Passing truck.
05 00 Factory.

,0003 85 .2 SO Noisy oOice.
70 70

.000003 65 .02 60 Conversational speech.
55 50 Private otnce.

.00000003 45 .002 40 Averageresidence.
35 30 Recording stud/o.

,0000000003 25 .0002 20 Rustle of leaves.
15 10 Threshold ofgood

hearing.

.000000000003 5 .00002 0 Threshold of excellent
youthful hearing.

LT-L $
b 3 4 5 6 7 8 9 IO II 12 '3 14 '5 16 17 18 1920

_! ,i I , I I I I I I I I I I I I I I

Illlllllllllllllllll
0 I 2 3 4 5 6 7 8 LL-L $ 12 13 14 15 16 17 18 19 20

IIIIIIIIIIIIIIIIIIII
llililillll' ' ' ' III I I I I I I I l l l i l l

¢ 3.0 2,0 I.O 0,5 0,3 0.2 0. l ' 0.05

LT-L L

.,,_'_ FIGURE I-2,--Clmrt for Adding or Subtracting Decibels. Upper row b shows tim dlffvrcnea
.,':" between tile total and smaller values. Bottom row e shows tile difference

:,,"' between tile total and larger values, and center row a shows the difference he.
twean tile large and small valaes. (Chart good for any decibels--pressure.
power, or Intensity.} Use of this chart is shown in EXAMPLES 0.0.
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SOLUTION: L._,-L_--87-83=4 dB, Enter TABLE I.-3--A., B-, AND C.WEIGHTING
row b to 4 and read value in row a of 1,7 NETWORKS FOR SOUND LEVEL
which must be subtracted from the larger METERS AS SPECIFIED BY
value of 87 dB to obtain the unknown vnhm _NSI S1.4-1971

of 85.3. a. n- c.
WEIQIITINO WEIQI ITINQ WF,[GnTINO

Fail* nl!i+A'rlVl_ nI!LATIVI_ RI':LATIV]_
EXAMPLE 8: Add the three sound pressure qveNcv nssvoNm,, uz+sPoNst,., m,.sPO_'SJ,.,

ft ( a dB IIn
levels of Example 5 using the chart in Figure
I-2. 10 -70.4 -38.2 --14.3

SOLUTION: 12.5 -63.4 -33.2 -11.2
16 -5g.7 -28.5 -- 8.5

80dB] 8S.15dB1 20 -00.5 -24.2 -- 6.2
84dBJ

tj91,6 dB re 2 x 10-' N/m: 25 -44.7 -20.4 - 4.4
89dB 31.5 -39.4' -17.1 -- 3.0

which is tile same result we obtained with the 40 -34.6 -14.2 - 2.0
more lengthy procedure shown in Example 5,

50 -30.2 -11.8 -- 1.3

I-2.1.8--Sound Pressure Weighting 63 -26.2* - 9.3 - 0.8
and Filtering go -22.5 - 7.4 - 0.5

100 -19.1 - 5.6 -- 0.3

Thus far only the magnitude of sound has 125 -16.1" - 4.2 - 0,2
been discussed, Sound is generally not com. 168 -13,4 - 3.0 - 0.1
posed of a single frequency oscillating wave--
sound can be made up of any and all frequen. 200 -10,9 - 2.0 0
ales, all existing simultaneously. A young, 230 - 8,6* - 1.3 0
healthy ear is sensitive to the sound frequency 315 - 8.6 - 0.8 0
range from about 20 to 20,000 Hz, This range
narrows with age of the listener plus any pea- 400 - 4,8 - 0,5 0
sible hearing less that may have occurred, 500 - 3,2' - 0.3 0
such that for a normal adult the upper fre. 038 - 1,9 - 0,1 0

queney limit may be approximately 14,000 800 '- 03 0 0
Hz, Also tile ear response varies with different
frequencies; the least sensitivity in the lmver 1.00O 0 * 0 0
frequency range and the greatest sensitivity 1,250 + 03 0 0
in tile range 2,000 to d,008 Hz. This difference 1,600 + 1,0 0 - 0.1
in sensitivity with frequency tends to become 2,080 + 1,2" -- 0.1 -- 0,2
less as the intensity of the sound increases,
Consequently, to build an instrument that re- 2,500 + 1,3 - 0.2 - 0.3
spends to sound in a manner similar to the 3,150 + 1.2 - 0.4 - 0.5
human ear, acousticians have developed four 4,080 + 1.0" - 0.7 - 0,8
frequency weighting networks for measuring 5,000 + 0,5 - 1,2 -- 1,3
sound. These correspond to the A., B-, C-,
and D-weighting curves, and are electronic 6,300 - 0,1 - 1.9 - 2,0
filters which attenuate the signal versus fre- 8,000 - 1.1" - 2.9 - 3.0
queney as shown in Figure I--3, Tile specific 10,000 -- 2.5 -- 4.3 - 4,4
attenuation versus frequency is shown in
Table I-3. 12.500 -- 4.3 - B.l -- 6.2

Other filters used to analyze sound pass a 16,000 -- 6.6 - 8.4 - 8.5
narrower range of frequencies than the A-, 20,880 - 9.3 --11.1 --11.2
B-, C-, or D-curves. These filters are of two
types _ the first, a constant bandwidth filter, *v,t]u.,uterilotconvertinge_law&ande* nJ_,InaA-wvight¢4 sa/ind lev_ll,
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This type of filter generally has a narrow band- If each filter has a frequency range equal to
width of a few hertz which does not change a submultlple, k, of an octave, then the con-
as tile operating frequency changes. The see. stant difference is
end type of filter is more commonly used in

log [_-log [_- Io_-
o

acoustics end is a constant percentage tilter, - ---log 2_/_
The width of the band being utilized is a fixed t_

percent of the frequency at which the imtru- (31)
ment is operating, and

/=--2t/_ fl. (32)

ee Note: In the special case of one-third octavo
bands (ha3), since 2mfl.25fi92 and 10_/_°

io _ =1.25893, f:--10_/_° [, is used in practice for

_ computational convenience.

._ o
The center frequency, [, of a constant per-
centege filter is the logarithmic or geometric-IO

" mean of/, and f7

i [_=antilog = (f_ f=)_/:,
log /, +logf_

-_c 2
(33)

_-4c f_=(2'/_1,f,)'/_ = = 2-,m2,/.'_[,
(34)

"so' _o I zoo I toes I _seo izo,ooo and
ao Io0 coo 20oo io,ose f_=2 -_m L, (35)

gFI[(] PgN(:¥ (HI)
f:=2 '/=kf_, (36)

The constant percentage, P_, for a set of filters
FIGURE I-3.==Standard A-, B-, and C. is thus

Weighting Curves for Sound

Level Meters; Also Proposed pt=lO0([_-[,)=lO0 (2,m-g,/:,),
D-Weighting Carve for Mani- f_
toriug Jet Aircraft Noise. k =2, 3,... (37)

For example, a fi percent bandwidth filter The most common constant percentages used
would have a bandwidth of 60 Hz when it is are 70.7 percent of the center frequency for
set to operate at 1,000 Hz, and a bandwidth octave band filters and 23.2 percent for one.
of 120 Ha when operating at 2,000 Hz. third octave bands.

The constant percentage filters most often For a broadband sound the octave band
used in acoustics ere octave band filters or sound pressure level will be just the sum
some submultiple of an octave such as one- of the three one.third octaves that make up
half octave, eee-third octave, or one.tenth the octavo band. Similarly, if measurements
octave. The logarithmic difference between are made in one-tenth octaves then 10 of
each upper frequency limit, [_, and the corm- these will add up to the sound pressure level
spondinglowerfreqeeneylimit,/, for constant in the octave band. This addition must be
percentage filters is also n constant. For oc. made of the mean sound pressures squared
tave Imnd filters, this difference by definition and then converted to decibels or the decibels
is can be added using Figure I-2. For example,

if the three one-third octavo levels are 85,
log[-log[L=log_flog2; 68, and 70 dB we get 72.9 dB for the octave

band. The preferred series of octave band and
(29) one-third octave band center frequencies, as

and specified by ANSI Sl,fi, along with upper and
/: = 2[, (30) lower frequency lifaite are shown in Table 1--4.
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I-2,2--INSTRUMENTS FOR NOISE sensors come in a variety of sizes and types
i MEASUREMENTS but flmy all have one thing in common. The

basic sensor is a diaphragm which is forced
I-2.2.1--MICROPHONES to vibrate as the sound wave impinges upon

it. This vibratory motion is then converted
The basic sensing instrument for measuring into an electrical signal in any one of a hum-

sound pressure in air is the microphone. Th_se ber of ways.

TABLE I-4 _ CENTER AND CUTOFF FREQUENCIES FOR
PREFERRED SERIES OF CONTIGUOUS OCTAVE AND ONE-THIRD

OCTAVE BANDS AS SPECIFIED BY ANSI $1.6

FREQUENCY, Bz
OCPAVE 0NE*TBIRD OCTAVE

LOWER UPPER LOWER UPPER
BAND CENTER BAND BAND CENTER BAND
LIMIT LIMIT LIMIT LIMIT

11.2 12.5 14.1
II 16 22 14,1 16 1%8

17.8 20 22.4

22.4 25 20.2
22 31.5 44 28.2 31.5 35,5

35,5 40 44,7

; 44.7 50 56,2
44 63 88 56.2 63 70.6

; 70,8 50 50.1

89.1 1O0 112
88 125 177 112 125 141

141 160 178

175 200 224
177 250 354 22,t 250 292

252 315 354

354 400 447
354 500 707 447 500 562

552 630 707

707 500 801
707 l,OOO 1,414 891 1,000 1,122

1,122 1,250 1,414

1,414 1,600 1,778
1,414 2,000 2,828 1,775 2,000 2,239

2,230 2,500 2,328

2,825 3,150 3,540
2,828 4,000 5,656 3,548 4,000 4,467

4,467 5,000 5,656

5,650 6,300 7,070
5,656 8,000 11,312 7,079 S,00O 8,913

5,913 lO,OOO 11,220

11,220 12,500 14,130
11,312 16,000 22,024 14,130 16,000 17,780

17,750 20,000 22,390
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One of the ways to transduce sound is to voltege to the root mean square sound pros-
use tile diaphragm as one side of a capacitor, sure that existed at the microphone location
Any movement in the diaphragm results in prior to tile insertion of the microphone,
a change in tile capacitance and an electrical These two deflnlt[on_ are identical for e
signal is generated when a largo polerlzing microphone with negligible dimensions. How.
voltage to charge the capacitor is applied, ever, when the wavelcngtb of Ihe sound wave

A second type of microphone is one in which becomes eompamble to the dimensions of the
the diaphragm is attached directly to a piezo- diaphragm, the microphone acts as a reflector
ceramic material, Motion of the diaphragm which causes an increase in pressure on the
causes strain in the ceramic whleh results in diaphragm and a corresponding increase in
the generation of an electronic signal, These output voltage, This reflection effect also
microphones ere generally less sensitive thnn depends on tbe angle of incidence el the sound
the capacitor types since tile diaphragm is wave on the diaphragm,
mounted directly to tile ceramic, altlmugh a Since it is imposslhle to make e microphone
polarization voltage is not required, with zero dimensions there will always he

A third type is the dynamic (moving coil) some effect on the souml field when the mic.
microphone. In this type tim diaphragm is mphone is in_rtsd. Therefore, te obtain the
attached to a coil whicb is forced to move pressure that exists at that point before tile
through a magnetic field as the diaphragm microphone is inserted one must apply a car-
moves, The movement of the ceil tllrough the rectlon to the sensitivity of tile microphone,
magnetic field causes a current to flow in the In Figure 1-4 some corrections are shown that
coil. These microphones have a lower electri-
cal impedance, However, hecause of the mass _i
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 tile larger excursions of the coil as the
frequency is lowered.

A newcomer to the microphone arena is the
eleetret microphone, These are capacitor mic-
rophones but the air gap between the capseitor ,
plates is replaced with a prepolarlzed dielec-
trio. This construction ofiers the quality of
the capacitor microphone but eliminates the .s
need for the direct current bias voltage, These
microphones are of more simple and rugged
coasLructlon, and have a higher capacitance .,0
which simplifies some of the electrical prob.
lems associated with the very small capaci.
tahoe of the capacitor type microphones. FIGUI_E 1.4,_Free Field Correction for Mle-

The sensitivity of n micropbone is generally rophone With Protecting Grid
dependent on frequency, direction of the in- (electrostatic acteatsr method
chlent sound wave, and size of the diaphragm, of pressure eallbraliou). (Cour-
The sensitivity at a given frequency is defined tesy Brual & Kjaer lnstru-
as the ratio of tile root mean square output meats Inv.)
voltage to the root mean square sound pres-
sure and is given in units of vo!ts per New- must be applied to tile microphone sensitivity
tons/meter _ or other similar units, as a function of frequency in kilohertz (kHz)

If tile sound pressure is applied uniformly and angle of incidence on the diaphragm. As
over the surface el the diaphragm the response previously mentioned the increase in pressure
is called pressure response, at the diaphragm for wavelengths comparable

The free field response at a given frequency to the dimensions of the diaphragm shows up
is defined as the ratio of the root mean squard very clearly in the sensitivity correction that
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must ha applied when the sound wave is inci- ['f::[:_l':t_[ _t[_l_
dent normally on the diaphragm. Note how

close the peak in the zero incidence correction :t_!_[:tt.___=l _
CU;';Ocom_?sto thu ht:tluuo_y wh_ru thewave-
length equals the diameter of the diaphragm
(shown in this figure as D/h--1).

Another view of the dependence of sensi-
tivity on frequency and angle of incidence is t[_[_J:_J_=_J]_
shown in Figure I-g. In this figure the rela-

,." zs Ill 'I:fl:_Hal:ft_=-i_

FfGUREI.g.--Fro uoo0, spoos0Oo, e

u¢ I.' 10 Supplied by B&K Instruments
with I-inch Pressure Micro-

_s phone Type 414.1. (Courtesy

db2 et_2s Bruel & Kjaer Instruments, ,w kq_ Inc.)

response,
To produce a so-cafied "free field" micro-

w _w phone, this manufacturer has constructed the
• diaphragm so that the pressure response is as

,. _Ja. shown in the lower curve in Figure I-7. If the

FIGURE l-5.--Tyldesl Directional Character.
lstics for l-inch Microphone
',villi Protecting Grid, (Cour- _[[.[t_:l=l:l!_i_-
iesy Brae} & Kjner Ins/re-
meats Inc.)

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 FIGURE I-'/._Frequeney Response Curve
manufacturers have designed microphones Supplied by B&K Instruments
with proper tension and damping on the dis- with l-inch Free Field Micro-
phragm so that either a freefield response phone Type 4145. (Courtesy
may be obtained directly or n pressure re- Bruel & Kjaer Instruments
sponsc will result. Figure I-6 shows the re. Inc.) Lowereurve:Microphone
sponse of a typical "pressure" microphone pressure response. Upper
(Bruel & Kjaer I-inch microphone). If the curve: Microphone pressure
90 deg curve of Figure I-4 is applied to this response with correction ad-
microphone the response will remain un. ded for zero angle of incidence
changed to beyond l0 kHz for sound waves giving the free field response.
striking the diaphragm at grazing incidence
(90 deg). This type of microphone should be microphone is pointed at the sound source so
pointed at right angles to the source of the that the sound wave impinges normally (zero)
sound to obtain the proper flat frequency on the diaphragm the top correction curve
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(zero incidence) of Figure I-4 when applied to I-2.2.2--Sound Level Meters
the pressure response will result in the upper

microphones. If nne desirP_ t_ n_e a micro- in its basic form a sound level meter (SLM)
phone has a fiat frequency response when it is is simply a microphone mounted on an ampfi-
pointed at the smmd soume whereas the pros. tier with a meter to indicate the level of the
sure microphone has a flat frequency response sound pressure at the microphone, Such a
when pointed 90 dog to the sound source. For simple procees is no longer in use, and all
either of these microphones tbe corrections [or SLM's should read the same value when ex-
angles other than zero or 90 deg still must be posed to the same sound pressure. Consa-
applied as required, qucntly, ANSI has another standard for sound

These general characteristics hold for most level meters--ANSI $1.4-1971, "Spsalfica-
• microphones. If one desires to use a micro, tion for Sound Level Meters". This standard

phone which qualifies as a precision instru- clearly points out the tolerances within which
ment he can takeassuranceinthe factthat the meter must be ableto measuresound
standards for the performance of such micro, pressure levels.
phones are published by the American Na-
tional Standards Institute (ANSI), for exam- As discussed in Subsection I-2,1.6, sound is
pie, ANSI S1.12-1967, "Specifications for composed of both amplitude and frequency,
Laboratory Standard Microphones". When and the A., B-, C-, and D.weighting curves
purchasing such a microphone the manufoc- were introduced along with band pass filters.
furorwillsupplythe buyerwitha calibrationA typicalSLM may incorporatesomeorallof
curve,statingtowhich appropriatestandard thesefilterssuchasshown inFigureI-8,The
the microphonecompliesand thiscalibration"typical"SLM has tilemicrophonemounted
wiU he traceableto theNationalBureau of on thefrontand theoutputisamplifiedand
Standards(referto standardANSI SI,10- fedtoone ofthefiltercircuitsasselectedby
1966,"Method forthe Calibrationof Micro. a switch.:Bandpassfiltersareusuallyof the
phones"), constant percentage or fractional octave type,

_mm_

WEIGHTING NETWORKS ]

"IA'P 'F'E.
AMPLIFIER _ o [ SLOWII

FLAT OUTPUTc c

FIGURE l--8.mBIock Diagram of n Sound Level Meter.
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Constant bandwidth filters are not usually At this time few instruments have this peak
, provided on portable meters, hold feature and it is also under discussion

After passing through the selected filter net. just how such noises should he measured so
work the signal is again amplified, At this that tile instrument will display a value that
point an output jack is provided so that tile has meaning as related to how the ear responds
signal may be recorded on tape or fed to same to such sounds. Currently in use in Europe
other signal analyzing device. After being and being considered hem and by interna.
amplified the signal goes to a mean square tional standards groups is another meter re-
rectifier and the value is displayed on a meter sponse time called "impulse" response. This
in decibel units. Note here that the meter impulse measurement is between the meter
may have either a fast or a slow response fast response time and the true peak meesure-
which is switch selcetable. Tim fast response meat (see S/V Sound and Vibration, March
provides an averaging time of 200 to 250 1974).
milliseconds. The slow response position aver-
ages the signal for a greater period of time. I-2.2.3--Calibrafion of Sound Level Meters

Each of the blocks shown in Figure I-8 is

covered in the specifications of ANSI S1.4- Although a sound level meter comes from
1971, including the response time of the meter, the factory calibrated and is provided with
While this standard does not specify which the appropriate traceability to the National
of the filter circuits a SLM must have it does Bureau of Standards, its performance must be
specify hew accurately the weighting eurces checked on a regular basis. Several devices are
must correspond to the attenuations shown in available for this purpose. The most common
Table I-3. The accuracy requirements are of these is a calibrator which fits directly over
divided into three groups the microphone and generates a known pres.

Type l--Precision SLM (most stringent) sure level within the closed volume by the
Type 2--General purpose SLM motion of a piston back and forth or with a
Type 3--Survey SLM (least stringent) small loudspeaker. These devices are not in-

A fourth type called special purpose SLM in- tended to replace proper laboratory proce-
eludes those which have only a portion of the dures for microphone calihration. If an instru.
variations possible. These special purpose ment cannot he adjusted in the field to indi-
meters must meet the standard for those fes. cute the proper sound pressure level of the
tares they do incorporate, calibrator, the problem should he first cor-

Only sound levels that are reasonably steady rested and a recallbration performed by an
in time have been considered thus far. An. agency qualified to do so.
other noise type which must be considered is
the es-calhd "impulse" noise. Tbis is a sound I-2.2A--Fmquency Analyzers
of short duration such as a gunshot or the
noise produced by a hammer striking an oh- Since a sound level meter is a small portable
jeer. To measure such sounds the SLM de- device it cannot incorporate all of the capabili-
scribed is not very well equipped because the ties to analyze smmds which an engineer may
meter simply cannot respond fast enough, desire, This is the reason for the output jack,
These sounds can best be measured by con- With this output the engineer can either re-
necting the SLM output to a storage oscillo, cord the soumts on tape or he may connect
scope and reading the peak amplitude from the sound level meter directly to some other
the display. However, there are some instru- signal analysis device,
ments ovaihble which incorporate a "peak Some of the devices which find particular
hold" feature, This is an instrument that has use in acoustics are frequency analyzers which
a very fast response electrical circuit which can produce frequency spectra in real time io
measures the peak of the sound pressure pulse almost any desired bandwidth or type, These
and holds the value long enough for the meter "real time analyzers" ere generally of two
to display the value that is held, Tim meter types. The first is the multiple filter in which
then holds this value until the operator resets the electmnlc signal is fed to many filters
the instrument, simultaneously and the output of each is dis-
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played in suitable fashion, The second type the connection between the driving force and
uses a time compression technique and feeds the driven member is such that the vibration
the signal through a single variable filter at a is not transmitted through the connection.
speed such that the result appears to have Any device which behoves as a spring con be
been obtained in real time, Either of these utilized' for this purpose, Vibration isolators
analyzers are rather large expensive devices can be made with actual steel springs, or with
and are therefore not on the equipment list rubber pads, Vibration isolators are also made
of the average individual or small company, out of coils of cable laid on their side or even
The types of analysis that con bv performed air can be used when properly contained, The
with these or other even more sophisticated selection of which vibration isolator to use
instruments are too many and too varied to depends on the forces involved, the frequency
be included here. of the driving force, and the possible natural

frequencies of the support member itself. If
I-2,3--METHODS OF NOISE CONTROL not properly selected, a vibration isolator can

make a problem situation worse.

The basic idea behind the techniques for Vibration damping is the dissipation of ca-
limiting a person's exposure to noise is very ergy in a vibrating system. This dissipation
simple and straightforward, The reference of energy results in o lower vibration level
frame dealt with in noise reduction is com. with the consequent reduction in noise power
posed of a sound source, the sound wave output. All materials exhibit some damping
PATH, and a sound wave st:cElvzu wilicb, in naturally but the amount of natural damping
common circumstances, is an ear or a micro- in most metals is too ldw to be of any signifl.
phone that is used for measurement, cance. Common lead has a reasonable amount

The best and most satisfying means of re- of natural damping, and some special metals
ducing noise levels is to reduce the source designed for high damping can alse beefl'ective,
sound output, This approach may require Vibration damping usually is the applies.
major modifications to the noisy device, Some finn of some viscoelastic material such as rub.
of these modifications include better quality bet and plastics, etc,, to the vibrating member.
control, closer talerancns on moving parts, bet- The most suitable substances am the high.
tar balancing of rotating parts, and sometimes molecular weight polymers, and application of
even a complete redesign of the technique these to a surface can increase the energy dis.
utilized to perform the job for which this sipetion significantly, Materials for vibration
machine is intended. Since something vibrat- damping can be obtained in several forms,
ing causes compression and rarefaction of the Some can be sprayed or painted on, some
air which is observed as sound, the above- come laminated to the metal part, and others
mentioned and many other modifications to a are in sheet or roll form and can be glued on,
sound source ore all aimed toward reducing It is not the authors' intention to present
the vibration of any part to the lowest possi, a course in vibration isolation or damping, but
bin level. Normally these modifications are a decent discussion cannot overlook what is
not within the capability of the user and there- called "constrained layer" damping, In this
fore must be left to the equlpment manufac- technique the damping material is sandwiched
tutors. Fortunately for those directly affected, between the panel to be damped and a backing
manufacturers are beginning to make these plata of some rigid material. The backing
changes. There is, however, one set or kind plata is firmly held in place by bonding the
of modification that the user can perform. A layers together with adhesive or bolting the
particalar piece of machinery may be the driv. sandwich together, This technique further in-
ing force to produce vibrations but it Often creases the energy dissipative processes and
is the floor, wail, or other support member provides for greater reduction in vibration "
that is doing much of the sound radiating, levels,
This kind of vibration problem can be efl'ec. At the other end of the noise control frame
tively reduced by t_reper use of vibration iso- is the receiver. Tbe method of controlling
lation or vibration damping treatment, noise exposure at the receiving end usually

Essentially vibration isolotion means that means removing the affected person from the
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sound field. When this cannot be done the the total energy incident on n surface minus
alternative is to have the person wear ear the energy reflected from the surface, to the
muffs or ear plugs. This procedure is actually energy incident upon the surface. As such the
a cantrol on the path of the noise but s_ncc absorption coefficient can "¢ary between zero
it is incorporated directly with the receiver it and one. When the energy is perfectly reflected
is considered a receiver application, the ratio is zero and when the energy is corn-

The middle course of action is modification pletely absorbed this ratio is 1.
to the path the sound takes from the source The mechanism of sound ahaorption is that
to the receiver. Although this document is not Ihe acoustic energy of the wave is converted
intended to be a noise control manual, it is to some other form of energy, usually heat.
with controls on the sound path that mosL of Three major means of converting the acoustic
the items listed herein am concerned. Cease- energy are by using porous ahsorptive mate-
quently it is beneficial to take a detour at this rials, diaphragmatic absorbers, and resonant
paint and briefly describe some of the proc- or reactive nbsorhers.
eases that occur when a sound wave comes into Porous absorptive materials are the host
contact with some surface, known of the acoustical absorbers. These are

Sound can reach a listener's ears by several usuafly tezzy, fibrous materials, perforated
different routes. The most ohvloas for internal hoard, foams, fabrics, carpets, and cushions,
noise sources is the direct path, In a given etc. In these materials the sound wave causes
room, reflections from walls, ceiling, floor, or motion of tile air in the spaces surrounding
any obstacles may contribute equally or more the fibers or granules, tile frictional energy

I to the sound pressure level than tile direct losses occur as heat, and the acoustic energy
path. As sound travels through solids and air, is reduced. Because this is the mechanism by
it may travel an indirect roate through floors which these malerials' ahsorb sound, it is easy
and walls and arrive at the receiver after re- to see that a "too loose" material will not
radiation, cause enough frictional energy losses and will

Paths for external sound include penetra- be a poor absorber. On the other hand, a
tion through and/or around open or closed material which is too dense will not permit
doom, partitions, walls, windows, roofs, ceil- enough air motion to generate sufficient fric-
lugs and floors, The effectiveness of a well. tion and will also be a poor absorber. The
designed acoustical wall can he largely latter type of material is more of a reflector
destroyed by relatively small openings, tllan an hhsorher.

Basically the two different acoustic environ. In a diaphragmatic ahsorher the panel oscil-
menta that are employed in evaluating noise lates at the same frequency as the sound wave
sources or the effectiveness of aconstie insula- implnging upon it (or at some harmonic).
tion are tlm free field and diffuse fiehl. As Sinee no material is perfectly elastic, the nat-
previously mentioned a free fiehl is defined as ural damping will ahsorb some of the incident
a homogenous, isotrvplc medium, free from energy. This type of absorber is usually more
houndarles, effective at lower frequencies since the higher

A reverhemnt field exists when sound from freqnencies tend to he reflected, Since the
the source bounces back and forth from the ahsorptlen coefficient of this absorber type is
hard surfaces of the room such that the sound very depemlent on mass, rlgklity, size, shape,
pressure level at any one point is composed of and mounting methods, it is difficult to fore-
many such reflected waves, In an ideal rover, cast how any particular panel will operate in
herant field the sound waves are perfectly re- pmctlce. Usually it is necessary to test pro.
fiected with no loss in intensity and a diffuse retypes far each specific application.
condition exists where the sound pressure level Resonant or reactive ahsorbers (often called
is equal everywhere, Helmholtz resonators) are cavities which con-

In actual conditions when a sound wave fine n vohlme of air which is connected to the
strikes a surface it is partially reflected, par- atmosphere hy a small hole or channel in tile
tinily transmitted through the surface, am] cavity, if the cavity is very small compared
partially absorbed. The sound absorhing qual- with tile wavelength of the incident sound
ity of a material is described by all ahsorption wave, tile air in tile connecting channel is
coefficient, a, which is defined as the ratio of forced to oscillate into and out of the cavity.
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The air inside the cavity acts as a spring and ilar to that of a diaphragmatic absorber. The
the kinetic energy of the vibration is essen, incident sound wave causes the partition to
tially that of the air in the channel moving as vibrate. This vibration in turn causes the air
an incompre_ible and frietionless fluid, This on the other side of the partitlau to be set
type of absorber has a very narrow frequency into motion and sound is radiated as though
band where absorption takes place and as such this partition were amy a sound source, How-
its use is somewhat limited. This narrow band ever, this new sound field will be much lower
of absorption can be broadened by insertion in energy since much of the energy of the
of a porous type of absorber into the cavity, incident wave was spent in forcing the parti-
Also, the absorption peak is usually in tbe tlon to vibrate. If the basic laws of motion
lower frequencies and as such this principle are considered the force required to accelerate
is useful for increasing the low frequency per- the massive partition is given by

refinance of common porous type absorbers, Force=mass x acceleration.
Commercial panels are available which have

many small holes in the face and the appro- The kinetic energy of this vibrating mass is
prints dimensions of absorlmr and air gap given by
behind the faces to increase the low frequency I/2 MV _
absorption, This principle requires that the

where M=mees of the partition and V--re-
face plate have an opening of approximately lecity of the partition,
5 percent or less to effect any tuning, Com.
men perforated absorption panels usually have For higher frequencies more force (pres-
s much hlgber open area, since the large closed sure) is required to vibrate the partition and
surface acts to reflect the higher frequencies, the groatsr the mass the greater is the force

(pressure) or energy required to vibrate the
The portion of the sound wave that is not partition at any given frequency. Specifically,absori_ed or reflected when the sound wave

strikes a surface is transmitted through to the if the frequency is doubled the energyincreases
four times, since the energy is proportional to

other side. The fraction of the incident energy the square of the velocity, If the mass is dou-
that is transmitted through the partition is hled the force (pressure) required to give it
defined to be the transmission coefficient (T). the same acceleration is doubled. Since theThis transmission coefficient is related to the
transmission loss (TL) such that the trees- energy is alea proportioea[ to the square of
mieaion loss is equal to 10 times the common the pressure, the energy also increases fourfoldif the mass is doubled. Thus either a doubling
logarithm of the reciprocal of the transmission of the frequency or o[ the mass produces a 6
coefficient, or dB increase in the transmission lobs. Note,

TL = 10 log !dB however, that this relationsbip only holds for a
T limp mass that moves back and forth such as

(38) a piston.

and the transmission tess is obtained directly This 6 dB increase in transmlssian loss for
in decibels, each doubling of the mass for a limp panel

is known as the "mass law". This is shown
Just as with the absorption coefficient the as

transmission coefficient depends on frequency
and equation (38) indicates the transmission TL=20 log W+20 log f-33 dB
loss is also frequently dependent. Since a (39)

complete list of transmission coefficient versus where W is the weight per unit area (Ib/ft _)
frequency is required to describe the trans, and f is the frequency in hertz, In practice, a
mission loss eheractsristics of a given material partition is not truly llmp and does not behave
a means of simplifying this has been developed, in the theoretical manner. Generally the trans-
By fitting the actual test performance curve mission loss increases more slowly than. 6 dB
to standard curves this Iist can be reduced to per octave of frequency below 1,000 Hz, and
a single number which is called the STC of approximately at the rate of 6 dB per octave
the partition, above this frequency. Some notable ex_p-

The mechanism of transmission loss is sire- tlons to tlds ere due to stiffness, resonances,
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and coincidence effects, omnidirectional. A typical panel will have
Resonance occurs when the frequency of studs, braces, discontinuities, etc., and the

the incident sound wave corresponds to u effect ofcoincidence can usually be neglected.
naturalfrequencyof the partltion.At this If,however,thlaeffectisencountereditcan
frequencyvery littleenergyisrequiredto usuallybe reducedby esmg very stiffand
forcethepaneltovibmts,and thehighampli- thickwallsorby heavywallswithsmallstiff-
Cudsofthisvibrationproducesa correspond, ness.In general,the transmissionproperties
inglyhighsoundpressurelevelon the oppo. ofa wallbehavemore likethetypicalperform-
sitesideofthe panel.In some instancesthe anceshown inFigure1-10,
sound wave passesthroughthe panelalmost Itshouldhaemphnslzcdthatsoundabsorb-
asifitwerenotthere,To avoidtheeffectsof entmaterialsduo to theirsoft,porousstruc-
resonanceitisdesirableto haw the lowest tureofferonlylow resistancetoa soundwave
naturalfrequencypossible,This conditioncan and permitthepassageofthewave through
besthemet by usingpanelswhicharcasllmp totheothersiderelativelyunattenuatod.Only
and as massive an possible, when these materials are very dense or very

A condition similar to resonance can occur thick will they appreciably reduce the ampli-
when sound waves are incident on a panel at tude of a sound wave as it passes through.
an oblique angle. At certain frequencies the Thus, a sound absorbing material is a poor
phases of the incident wave will coincide with sound barrier, Remember that if air can pass
the phase of the panel's flexural waves as through the material, so can sound.
shown in Figure I-9. On the other hand, typical sound harrier

materials are bard, heavy, and very reflective.
maSer*oHov Thesematerialsgenerallyfollowthemass lawFL[X_RAt, WbVl[S

and assuchoffera highresistancetothepes-.t /msscT_o_ov sageofa soundwave. A soundbarriermato-

o_ _"k./_ T"A"'i,rr(o_ rlalis a poor absorberand an absorbent

suu.owaves materialisa poorbarrier.Thereforethebest
acousticaltreatmentalmostalwaysusessome

8 combination of these two types of materials.

mescrlss I-3--MEASUREMENT OF
mc,D_av MATERIAL NOISE-

/ _X _ _ ? "I-3.1--ABSORPTIoNREDUCTION(RANDOM

PROPERTIES

"/ PARTiTiUN INCIDENCE COEFFICIENTS)-
RE ASTM C423-66FIGURE I-9._CQtncidenca of Incident Wave

and Flexuesl Wavy in a Wail.
I-3.1.1--Test Method

If the wavelength of sound in alr is A, and the
wave impinges on the panel at an angle 0, In the laboratory the absorption coefllcicat
then when A/sin g is equal to the wavelength of a test specimen is determined by measuring
of the flexural wave the intensity of the tress- the rate of decay of a sound in a reverberant
mitred wave approaches that of the incident roam. It may be shown theoretically and ex-
wave. Wave coinnidencecan only occur when perimentally that when a sound source is
the wavelength of the sound in air is less than turned off, the rate of decay of the sound level
the wavelength of sound in the panel.. Thus, (in decibels per second) is a constont which
coincidence can only occur at u frequency is dependent upon room geometry and the
above a certain critical frequency which is de- amount of absorbent material present.
retrained by the material and thickness of This enables one to define the "revesbemtimt
the panel. . time" of a room as the time required for the

In practice the sound wave is usually nat sound lm,el to decrease by 60 dE. The test
incident from a single direction but is more procedure for the measurement of random in-
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FIGURE l-lO,--.Typleel Practical Performance of a Wall Relating to the Transmission of
Sound Showing Tlwee Separate Regions.

cidanco absorption coefficients is specified by, the speed of sound in meters/esc, then the
and described in ASTM Standard C423-66, absorption will be in metric sabine (metoreZ).
"Standard Method of Test for Sound Absorp- After measuring the total absorption in the
tion of Acoustical Materials in Reverberation room the specimen is brought into the room
Rooms". and the total absorption is again measured in

The total absorption in the room is first the same manner. The absorption added to
measured without the specimen by turning on the room by the test specimen is ilion detcx-
a sound source long enough to came to a mined by taking the difference, thus

steady state level and then measuring the rate A_l_et.be.,,.ll=Awm, ._.,_.I.H,.-- A.it*,out.[_tme_
of decay of the sound pressure level when the
sound source is suddenly turned off. The total = 0.9210 V (dwm,- d..ho.O/c.
absorption of the room is then given by the (41)

Sabine equation The absorption coefficient is then determined

A=0.9210 Vd (40) by dividing the total absorption by the areaa of the specimen

where afAI8 (42)

V is the volume of the room in ft s, where a is the absorption coefficient and 8 is
d is the rate of decay of the sound field the area of the specimen in either meters* or

in dB/eec, it: as required.

c is the speed of sound in it/eat, There arc several important factors to note
about this standard laboratory procedure.

Aie the total absorption in sabine (ft;). First, the room must he wry hard end be able
If the volume of the room is in meters a and to support a reverberant (diffuse) seund field
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very close to the ideal. Also, the room must I-3.1.3--Mountings for Ahsorption Tests
be sumelently largo so that the introduction

of a highly absorbing specimen will not de- Another item that affects tile absorption
stray this diffuse field. Because of the second properties of a material is the method of
limitation the specimen must be small enough mounting. For a porous type absorber theto not interfere with the diffuseness of the
sound field but it must also he large enough space between it and the wait will increase the

absorption somewhat as the space is increased.
so that accurate data may be obtained, The Consequently, to maintain standard mount.
size of the specimen also introduces other el- ings for testing, the Acoustical and Insulating
festa such as the fact that smaller specimens Materials Association (AIMA) specifies seven
will generally measure higher values of ab.
sorption coemclent than a larger area of the standard mountings which shoukt be used for
same material, To avoid variations from dif- testing sound absorbing materials, These
Ierent laboratories the standard specifies that mountings are shown in Figure I-IL Labors-
the specimen size is to be at least 72 ft _,which torlns making absorption tests will always in-
is the customary size. clmle in their report which of these mountingswere used for the test,

I-3,1.2--Absorption Coeffcients Exceeding I-3.l.d--Dependence of Absorption
Unity Coemcient on Frequency

Inthismethod oftestingthediffusesound Only the magnRude of sound absorption
fieldmeasuresabsorptionforallanglesofin- hasbeendiscussedbutaswiththeotherprop.
sidenceand not justfor normal incidence, ertiesofsoundtheabsorptionalsodependson
The method of measuringabsorptioncoeffi,frequency.Some typicalsoundabsorptionco.
cienteusingthedecayrateofthesound fiehl effcientsversusfrequencyareshowninFigure
can yieldabsorptioncoefficientsas hlghas1.2 ]-12.Notlcetheincreaseinabsorptioncoal-
to 1.3(theabsorptioncoefficientby definltionficientwithincreasingfrequencyand increas.
must hebetweenzeroand 1). Althoughithas ing thickness.
been shown theoreticallythatthe ahsorption The frequencydependenceof the absorp-
coefficientcannotexceedI thesehighervalues tioncoefficientisobtainedby measuringthe
do not causeproblemsinpractlce, absorptionasdescribedaboveinsixone.third
The principalreasonsthat the measured octavebandscenteredat125,250,500,1,000,

valuesofabsorptioncoefficientssometimesex. 2,000and 4,000Hz. Tbe laboratoryreport
ceedunityarediffractioneffectsand thesize willthereforeshow sixabsorptioncoefficients

ofthespeelman,Diffractionprobablyaccounts and thefrequenciesatwhichtheyweremeas.
formost of the differencein the lower fro. ured.Note thatthesenumbersare rounded

quencieswhilespecimenslzeismore respon, to the nearestintegralmultipleof 0.01as
slblefortheeffectsathigherfrequencies,since specifiedin thestandard,
the theorywhlch relatesnbsorptlonto the

It is somewhat cumbersome to compare ab-decay rate of the sound field is based on an
infinite size sample in a diffuse field, sorbers if one must be looking at six numbers

An addltlonal factor affecting the absorp- for each of them. To simplify such compari.
tion in a reverberation room is that the alr sons and to provide a means of rating the
is also an absorber, the extent of which ]s sound ahsorblng praperties of o material, a
dependent on temperature and relative humid- one.number rating is employed which is called
ity, especially at the higher frequencies, Since the Nolse Reduction Coefficient (NRC). The
this phenomenon cannot be precisely no- average of the ahsorption coefficients at the
counted for, the laboratory measurement of four measuring frequencies of 250, 500, 1,000,
absorption is usually made in a room where and 2,000 Hz, rounded to the nearest multiple
these values are maintained within narrow of 0,05, is the NRC, For example, if the ab.
limits, (Temperatore and humidity controls sorptlon coefficients at the six frequencies were
should be included in the laboratory report 0.16, 0,26, 0,68, 0,99, 1.11, and 1,22 and the
of a test,) i
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]. Cementedto pioeterbonrd with I/8"
alr epace Considered equivalent to
camnntlngto pleateror concretecoiling.

m,, ,=.

_. Noiled to nomlnol I"x 3*' (3/4"x 4. Lold dlroctlyon I_bomtoryfloor.
25/_'oetuot) woodfurring 12'*o,c.

_. Wood furring I"x 3" (3/4"x25/_ '
"cruel) 24"o.c. I'mlnerol woolbetween _. Atteched to 24 0o. eheet iron_aup-
furring unloee otherwleoIndlcoted.Por- portedby I'x I"x I/S"onglelron.
foruted facial fnetenedto furring.

, ilr:i

1_ 8. WoodfurrLng2"x2"(N x5_" '
oetuoI } 24'*0,c.2" mineral wool betwnen

"/. Mechenically mounted on _peclol furring. Perforated f_clng foetenedto
metal eupporte, furring,

FIGUItE ]-)l.--]_Zountings Used in Sound Absorption Tests. (from AIMA
l_utleetn, "Performance Dnta, Architectural Acoustical Ma-
terial")
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_l,c[- _ I-3.2.l--RelatlonshipBetweenRandom and
Normal IncidenceCoamcients

i ii, is important to realize that a concrete
o.B theoreticalrelationshiphas not yetbeen de-

i veloped to relate a. to a, and that any esti-o
mate made isbasedonempiricalrelationships.
A ruleofthumb forrelatinga.to. (Section
V-I, ASTM C384) isthata. isaboutone.
halfofaforsmallvaluesofa and asubecomes

,=_ =_o .oo ,ooo =ova +ooo largea.becomesalmostequaltoa.The maxi-
,a¢o._.=* in+, mum difference occurs for intermediate values

FIGURE 1.12.--SoundAhaorptlon Coe551- and canbeaslargeas0.26to0.35,Ingeneral
cleatsversusFrenqueneyfor a.isalwayssmallerthana.(SeeFigure1-13)
Some Types of Sound Ab-

sorblng Materials, if' ' '. ' ' ' ' ' ' ' '

average of the four is 0.7625, the report would
show the results as follows:

Frequency,
Hz.............125 250 500 1,0002,0004,000 NRO

Ab.orptlon
Coefllclent&.0,100.20 0.69 0.90 Lit 1,22 0,75 ]-

3

LI-3.2--ABSORPTION (NORMAL
INCIDENCE COEFFICIENTS)-

RE ASTM C384-58 2

Another test procedure used to determine _ •
sound absorption coefficients is performed us. l-

ing an impedance tube. The test procedure 6 I_" '
is governed by ASTM standard 0384-58, a:
"Test for Impedance and Absorption of Acous.
ticalMaterialsby theTube Method".Absorp.

tion coefficients (.,,) are determined for normal 0
incidence only and an NRC is not computed. 0 .10 ,20 .t0 .40 .50 .60 20
In effect, a small sample of the material to be aoamaL me,seNse co£et,c,_nr
tested is placed at one end of a closed tube
and a pure tone sound is generated within the FIGURE 1-13.--Relaflonshlp of Random to
tube. By measuring the maxima and minima Normal Incidence Absorption
of the sound pressure inside the tube the ab: Coefficients at a Test Fre-
sorption coeMciente can be determined. For quency of 500 llz. (A. Lea.
this test, pure tones are utilized, the frequency don, JASA, 1950)
o5 which corresponds to the center frequency
ofan octaveband,(i.e.,125,250,500,1,000, I-3.3--TRANSMISSION LOSS
2,000,or4,000Hz). MEASUREMENTS

Oftena laboratoryorthemanufacturerwill I-3.3,1--TestMethod--reASTM E90-70
measure the normal incidence absorption coef-
ficients in an impedance tube and then
estimatea valuefor the Noise Reduction The testprocedurefor measurement o5
Coefficient. transmissionlossofmaterialsisspecifiedby,
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..... and described in, ASTM Standard E90-70, quency dependent and there are 16 numbers
"Standard Recommended Practice for Lahore. to describe these properties it is desirable to
tory Measurement of Airborne Sound Trans- reduce this amount of data to a single number.
mission Loss of Building Partitions". The In the case of transmission loss properties this
measurement of transmission loss properties single.number rating is called Sound Trans-
in the laboratory is a much more streightfor- mission Class (STC). The STC is determined
ward procedure than that used for absorption, by comparing the set of transmission losses
Transmission loss in decibels is 10 times the at all 16 frequencies to a set of standard
logarithm of the inverse of the transmission contours as described in ASTM Standard
coefficient; as shown in Equation (38) of Sub- E413-70T, "Tentative Classification for De-
section I-2.3, termination of Sound Transmission Class".

Briefly stated, the TL curve must nit the stan.1

TLffil01og_dB dard contour in such a way that in no event
is the TL curve more than 8 dB below the

where T is the transmission coefficient and is STC contour at any frequency, and the sum
defined as the ratio of the sound power trans- of the deviations of the TL values which are
mitted to the sound power incident on the below the contour shall not exceed 32 dB. The
partition, highest contour to which the specimen TL

To measure the {ransmiseion loss of a rpeci- curve can satisfy these requirements is used
men it is simply mounted in the connecting as the STC curve. The value of this curve at
opening between two reverberation rooms. 500 Hz is then chosen as the STC of the
Care is tahen to assure that the only sound specimen. The specific values of transmission
path between the two rooms is through the loss versus frequency as given by this clsesi-
specimen. A sound source is operated in the fication are shown in Table I-5.
source room and sound pressure levels in the The STC values of some common materials
source room and the receiving room are then are shown in Table I-g, The values shown
measured in each of 16 contiguous rme-third in Table I-6 are representative because the
octave bands from 125 through 4,000 Hz. The weights and densities of these materials vary
tranmisslon loss is then computed from the and some of the items are porous even though
relationship they are heavy:

TL =NR + 10 log S- 10 log A (43) In general these curves provide a good com-
parison bel_veen specimens, but due to the way

where TL is the transmission Ioss in decibels, deviations from the standard curve are han-
S is the total area of the sound transmitting died poar comparisons can be made as shown
surface of the test specimen, A is the tetel in Figure 1-14. The partition shown by the
absorption in the receiving room (expressed solid line has transmission loss values that
in units consistent with S), and are higher than those for the dashed curve

except between about 600 to 2,000 Hz and
NR =L_-Lp r (44) yet has a STC 5 dB lower than for the dashed

is the noise reduction between the two raver- curve. This only points out that STC is a
beration rooms, The sound pressure level in convenience and should not be used as the

the source room is Lp,, and Lp is the sound basis for selection of any particular item.
pressure level in the receiving room. Note
that the absorption, A, in the receiving room I-3.3.3--Test Facility Requirements
is measured in the same manner as absorption
measurements described in Subsection I-3.I.L A few cormnenta are in order at this point

about the charaetetistics of the reverberation
I-3.3.2--Dependence of Transmission Loss rooms used for testing partitions for treas-

on Frequency mission loss. One of these is that the rooms
should be large enough to support a diffuse

Since once again there is a situation where field in the lower frequencies. The size should
the acoustical properties of an item are fre- be such that

24



(
,;

©
D

,,J J

°,
_ ./



_
,
_
;

,
_
,
_

_
.

i
,
_
_

_
_
_

_
s
_

•
_

_
.
_

_
.

_
,
_

_
.

•
.
.
.
.
.
.

N

_
"

_
_

_
_
,
o
_
-
_
o

o
_
-
'
_
.
_
-

_
.
.
_
0
_
o

o
_
.
_
-

o
_
o
_
o
_

_



.......... TABLE I-6--SOUND TRANSMISSION paths are through cracks or gaps around the
CLASS OF SOME COMMON specimen, into the floor or wall in the source

BUILDING MATERIALS room, through the connecting floor and wall,
or any other route tile sound may take as

MATERIAL STC shown in Figure 1-15.

24-gauge steel .............................................. 26 ./,//////_/_. _¢.¢._._////////

1/_-inchplate glass ...................................... 28 /f "_¼-inch plato glo_ ...................................... 30
3/16-inch steel plate .................................. 35

SOUtlO 50URGE _ 'l 2

4-1nch two-cell concrete block .................. 41 _/
4.inch two.cell concrete block k.Xo.._ _, .-,.3

(filled with sand) .............................. 43 _/ _
Two layers of _-inch gypsum board // a¢c_*vmGAoo_

on 2 x 4.1neh studs 16 inches /

o o-..............................................,8-inch lightweight hollow concrete block.. 46 /// = / _ _'lJ//////,
8-inch hollow core concrete block ............ 50

4-inch brick wall with l_-inch plaster ........ 50 FIGURE 1-15.--Posstble Routes for Sound
8-inch brick wall ........................................ 52 Travel from One Room go
6.inch dense concrete .................................. 54 Another. For paths 1 through
12-tscb brick wall ...................................... 59 4 tile sound travels some por-

tion of tile path in solid ma-
terial Path 5 represents

60 transmission through any
crock, gnp, or otlmr opening
in the wall,

- /_'/_----_----7----- Finally, the ASTMexceptionStandardfor measuring

5C • transmission loss recommerMs that the mini-
mum dimensions of the test specimen be at

least 8 ft with the that doors, win-

°= 4¢ / normal size. This is because the full effects
of stiffness, resonances, ets,, will be different

i if the Bpecimen is different from what will be
constructed in actual use.

i WffU TC : 45
• #

_C _;B/ ------STC 45 CONTOUR I-3.4--IMPACT SOUND TRANSMISSION

/ PARYITION WiTH ST{::' 40 RE ASTM Ed92-73T (RM14-4)

f ----- STC 40 CONTOUR

_ BOTH PARTITIONS SAVE 4;_,fl SSERASS NOTE: The term "lmpaet Sound" as used
2C I I [ t t I , , t , , I , , I here slmuld not be con[used with hazardous

125 g_o 500 i000 2000 4000 "Impact Noise" as defined by OSHA regula.
sseoe_cv (sx_ tlotm, The tests described below are used to

FIGURE 1-14,--Determtnation of Sound measure transmission of [ootsteps and similar
Transmission Class. sounds and have little relevance to control o[

industrial impact noise.

when the sound travels from the source room Tbe described tests for sound transmission
to thn receiving room by some route other are useful for many objects such as walls,
than through the test specimen. Some of these floors, doors, windows, specialized panels, or
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any other item that may be used to block a standard contours as in the case of the STC (
sound path, In the case of floors, however, not for transmission loss. These contours however, ....
all noise in the space below the floor is due have a different shape, nml th. nnrmallzed

i to airborne sound transmission through the sound pressure level carve in this case must
i floor. Some of the noise belaw the floor is due fit the standard contour in such n way that in

to sliding objects across the floor, footsteps, nn event is the Ls curve more than 8 dB above
dropping objectS, etc. These occurrences and the IIC contour at any frequency, nnd the
the sounds they produce in the space below sum of the deviations of the L.v values which
am covered by testing the floor for impact are above the IIC contour shall not exceed
sound transmission. Therecommended method 32 (lB. The lowest contour to which the speci-
for this test procedure has been published by men L_, curve can satisfy these requirements
ASTM as RMI4-4, "Proposed Method of is used as the IIC curve, and again, the value
Laboratory Measurement of Impact Sound of this curve at 500 Hz is then cbesen as the
Transmission through Floor-Ceiling Assem- number to use as the IIC of the specimen. A
blies Using the '-Popping Machine", few of the standard centoum are shown in

This test for impact sound transmission Figure 1-16,
utilizes a standard impact source which is
known as a "tapping macblne". With this
machine making fixed amplitude impacts on _ "t_ .......... .. _
the floor the sound pressure level produced in -
the room below is measured in 16 contiguous _ _,
one-third octave bands from 100 Hz through _ 60 _ 45 _.
3,150 Hz, The sound pressure levels thus _ _ _ ......

receiving room so these values are normalized ._ _0 _ _ _ s_ _
to a reference room which has an absarption *" zo
of 108 sabins or 10 metric sabine. This nor- _ _ _ _ -

realization is obtained through the relation- o _ 4o s_ =_

L_,=L_- 10log (A,,/A_) _~ _ D

¢IB re 2 x tO-_Nlm _ (46) _ 35 t5 z"_N

where _ ---
25 125' t250t ' , , , , , , _5500 I000 2000 4000L_ is the mean square measured sound z

pressure love], FRCSUENCV(HZ}

A= is the measured absorption in the re-
ceiving room measured as described FIGURE l-lg,_lmpaet Insulation Class Con-
for absorption tests, and tours. Contour l, IIC=55;

Contour 2, 11C=52; ContourAo is the reference absorption in the saran
units as A=. 3, 11C=48.

There is still much debate over the use of the An older single-numher rating for impact
tapping machine as an impact source, Many insulation which was used by the Federal
feel that this excitation is not representative Housing Administration is known as the Im-
of footsteps, sliding furniture, etc. pact Noise Rating (INR), This rating is

Just as with absorption and transmission based on the same contours, but a standard
data the impact data make comparisons be_ floor was given an INR=0, Thus, the first
tween products difficult, There is another one- contour above this had a rating of - 1 (higher
number rating called the Impact Insulation sound pressure level=poorer floor) and the
Class (IIC), which is obtained by comparing first contour below bad a rating of +1, Con-
the normalized sound pressure levels at each sequently the INR can tohe on positive and
of the 16 one.thlrd octave bands to a sot of negative values. This standard floor compares
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to the contour which has a value of 51 at 500 NR of u specimen beers no relation to the
Hz; thus, this standard floor has an IIC of NRC of an absorber material. The NR re.
51and any valueofllC eaubeobtainedfrom laresto tileabilityof a specimento block
theINR by adding51. That is, soundwhereastheNRC isu soundabsorption

property.
IICfINR+SL (47)

A :USE OF NOISE CONTROL
I-3.5---INSEETION LOSS PRODUCTS

The testa described above are designed for The practical approach to noise control
sound barrier items such as walls, floors, doors, takes into account the noise sources, paths,
windows, etc., but do not apply to such items and receivers. The following items must be
as ducts, mufflers, pipe logging, etc. The mcaa. determined successively to accomplish noise
urement procedure for these is simply to control:
measure the noise radiating from some pipe or

duct work, and then apply (insert) the speci- (1) Noise criteria for each occupied
men and measure the sound pressure levels
again. The c]ifference in sound pressure levels space.

is due to the insertion of the device under test (2) Sound power level of the noiseand is called the "insertion loss". This is a

before-and-after type measurement as opposed produced by each source.

tothesimultaneousmeasurementon twosides (3) Noiselevelsattypicalemployee
ofa partitionfornoisereductionand trans-
missionloss. positionsinthatspace.

(4) Attenuationofthenoisebywalls,
I-3.6---NOISEREDUCTION ducts,etc.,betweeneachsourceand

the space in question.

A particular measurement where the differ- (5) Required additional attenuation
once in two simultaneous sound pressure level (item 3 minus item 1).
measurements is obtained, is referred to as
Noise Reduction (N]_). For example, the (6) Identify major noise sources and
sound pressure level inside an enclosure, L, select noise control treatment.
and the sound pressure level outside the en.
closure, L_, may he measured simultaneously. (7) Any special mountings of the devices
The difference in these two levels is the NR necessary to control flanking noise.
value. If the noise source is inside the enclo-
sure the NR is given by L_-L:, or NR is (8) Any vibrating ciements whose
L_-L, if the noise source is outside the vibrations may he transmitted to
enclosure, some other member causing it to

becomea noiseradiator.
The NR can differ significantly from the

transmission loss for a specimen since the ab.
sorptlon in the two regions where measure- (1) Criteria--The first of these items,

criteria for the space, is not part of the scope
ments are made is nut included in the calcula, of this compendium. In a factory the criteria
tion. Whenever this value is presented in the are determined by some federal agency such
data tables it is pointed cut so the user will as the Occupational Safety and Health Ad-
be aware of the difference, ministration (OSHA). In an ofl_ce environ-

The measurement of NR is not only used meat or concert hall the factors determining
forenclosures,butforany casewherethe dlf- acousticcriteriaaremore numerousand com-
ferenseintwo soundpressurelevelsisdeter- plexthanjusta requirementforreductionof
mined. One shouldalsobe aware that the thesoundpressureleveltoconservehearing.
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(2) Sound Power--The second item is downward toward the solid floor is reflected
more straightforward. If at all possible one back into the measuring hemisphere and the
should obtain from the manufacturer of a measured sound pressures are twice as high
noisy device the sound power levels that have when compared to measurements made in a
been measured in the laboratory. Fortunately, complete free field. The sound power thus
more and more manufacturers are taking such determined is twice the true sound power.
measurements and data ere becoming avail. This can be accounted for by subtracting 3 dE
able. Barring this course one must make his from the final result obtained.

own measurements of sound power, which is Now consider another aspect of the noise
very di$cult if not completely impossible, on source; does the sound radiate equally in all
a large piece of machinery in a factory on- directions? If not, then one must be concerned
vironment, One usually is forced to make
sound pressure level measurements at many with the directionality of the noise. Direction-
locations _round the noise source and attempt silty of a sound source is defined as the direc-
to guess at the sound power. The effects of tlvity factor Oo which is the ratio of the mean
other machinery, the room itself, background square sound pressure (N/me) ' at an angle 0
noises, etc., preclude a very accurate deter- and disteoce r from an actual sound source
ruination, radiating W watts of acoustic power, to the

mean square sound pressure that would be
The procedure for determining sound power measured at the same distance from a source

is basically simple. Make enough measure- which radiates W watts uniformly in all direc.
mente on a hemisphere around the source in tions. Expressed as an equation Q0 is given by
a quiet anechoic space. It' one is careful to

choose his points on this hemisphere such that QO_P_o/p_o-_ antilog Lp0-LL (49)
each measurement represents an equal area of 10
the surface, then the sound power is computed
as follows. (Note: the measurements and the LpO=the sound pressure level measured
following calculations are made in each of the at distance r and nngle 0 for the
16 contiguous one.third octave bands.) source in question, and

The average sound pressure level of the Lp =_ound pressure level that wouldexist at distance r for a source with
measurements made is determined by arith- the same acoustic power W radiat-
merle averaging procedures if the variations ing into anechoic space.
do not exceed about 6 dB. If the variations

exceed 6 dB, then the decibels must be con- Note that in practice one uses _ (the
vetted to pressure squared (p_) as previously average value of the measured sound pressure
discussed. These are then averaged and the levels) to determine W. Or conversely, which
logarithm is taken of the average p_, is equivalent, W 0 is determined for each L_0

The sound power level in decibels is then then W is obtained. This is the value to use

given by equation (27) for obtaining Lp and we see that Lp, is equal

L_=Lp+ l0 log S to _. In practice Lp can be replaced by
The sound power equation shown earlier

dB re 10-z: watt (48) should be modified to include this possibility.

where S is the area of the hemisphere in met- Thus for L_O

ors_, which is 2_r_ with r in meters. It is ira- _ =L_- 10 log S+ 10 log Qo
portent to realize that this procedure only pro-
duces accurate results if the measurements are (50)
made in a free field environment, When per-
formed in a factory the results are far from where S is in meters _.
accurate but provide an estlmate of the sound

power, EXAMPLE: What is tim sound pressure level
Since the souml source is radiating into a in the 1,000 Hz band at 10 meters in the diree-

hemisphere, only the sound that is radiated tion of position 1 for a noise source when the
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free hemispherical field sound pressure levels The sound pressure level at 10 meters in the
measured in the 1,OOOHz band at 3 meters direction of position 1 can be found using
are equation (50)

Position L_ Position Lp Position Lp LP,=L_-lOl°gS+lologQO
= 117.,t- 10 log 2_(I0)=÷I0log 2.065

1 lOO 5 89 9 101
= 117.4-28.0+3.1

2 94 9 90 l0 100
= 92.5 dB re 2 x 10-_ N/m=.

3 97 7 93 11 97
4 93 8 96 12 95 To compare the results of averaging mean

pressures with averaging sound pressure levels
in this case p'; gives a value for _ of 96.85 dB.

SOLUTION: Since the spread is greater than By simply averaging the decibel values we

0 dB we must obtain Lp--_by averaging mean would have obtained L':_=95.4 which is about
square pressures. Thus, 1.5 dB low. This example points out the dif-

ference in the values obtained between arith-

p', =p:,, antilog Lp/lO ffi2 x 10_ (N/re') = merle averaging of the decibel levels and aver-
p_._= = 0,5024 x l0 _ aging of the true values. Whenever a set of
p'_= = 1.0024 x 10' deeihel levels of any sort must be averaged a

simple arithmetic averaging process will yield
p_,= : 0,3991_ 10 j a result that is lower than the true average
p2= = 0.1599x 10_ of the measured value. This holds true for
p_= = 0.2000 x 10_ decibel sound power, decibel sound intensity,
p_,= = 0.3991x 10_ decibel sound pressure, or any other decibel
p_ffi = 0.7962 X 10_ numbers,
p=.= = 2,5179x 10_ (3) Noise Levels--The sound pressurelevels must be measured at all locations where
p',_= = 2.0000 x I0 N it is desirahle to reduce the noise. These meas-
pu,,= = 1.0024 x 10s urements must include an A-welghted sound
p_,_= = 0.6325 x 10_ pressure level, dBA, and they should also in-

" clude measurements in each of the octave
Totel=11.6109 x 10_ bands. For engineering analysis of machine

Average= 0,9676x 10_ noise sources a narrow band analysis of the
noise can also be of value if the presence of

_-_p0__lO p'%__ . 0.9970 x I0" pure tones is observed. This frequency analy-
og p_ -10mg_ _ sis is an aid in determining the source of the

= 90.85 dB re 2 x I0 -_ N/m _ noise as well as being necessary to be able tomake a proper seleetinn of the noise control
item. The best choice of noise control item

The sound power level L,o is now determined is made by obtaining the closest fit possible
from equation (48) between the noise spectrum and the noise re-

duction spectrum of the noise control device.
L_fL'_p_+ 10 log S-3 dB (4) and (5) Noise Attenuation--Having

= 99.85+ 10 log 4_(3)=-3 dB measured the sound pressure levels and know-
ing the criteria that must he met, the noise

=117.4-3 dB level now must be reduced by the required
:114.4 dB re 10-" watt. amount. The lourth and fifth items can best

be handled at the same time. When attempt-
ing to reduce the noise levels one is faced with

New determine Qo for position 1 from equa- the fact that the presently existing attenuation
tion (49) is not sufficient and mare must be done. If the

attenuation is sufficient this will be evident

Lp-L-_0 100-96.85=2.065 when the noise levels are measured at the de-
Q0 = antil°g 10 = antilog 10 sired locations.
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Absorption data are given in terms of the where x=tatal floor.ceiling areas with average
absorption coefficient versus frequency in one. absorption coemclent _,,
third octave hands; alan, prndoct_ are rated
with an NRC which is an average value of the y =total slde wall areas with average
absorption ceailltclents for the 250, 500, 1,000, absorption coe£qrient "_, and

and 2,000 Hz octave bands. Although the ab- z--total end wall areas with averageserption coefficient of any given material varies
with the angle of incidence of the sound wave, absorption coefficient _',.
the usual technique for measuring absorption Tlms,
coefficients is to use a reverberant field which

results in a statistical average over all angles _=S/(x +y+z).
of incidence. ._ _- _, (55)

The absorption of sound by a surface is As illustrated in Table I-7, the calculated
given by the product of the absorption cod- reverberation times using equation (54) more
fldent and the area. The unit of absorption closely approximate the true reverberation
is the sabin where the absorption of 1 ft = of times, Tactual, especially in cases where room
perfectly absorbing surface is 1 sabin. The absorption is not evenly distributed. Thus,
average absorption of a room or enclosure is ef[ectiue average room absorption coefficients
determined by the sum of absorptions of each are also more closely approximated usingarea as

Equation (55).
X a, S, A number which is sometimes convenient

_'----_-'_"_-_ to use is the room constant, R, defined as
d

el,(51)

_: where a_ is the random incidence absorption (1-_) (55a)
i_ eodncient of the i-th surface and ,5',is the area
!: of that surface in square feet. The total ab- . where _'ois the geometric mean energy absorp.
i sarption in the room is given by the numerator tlon coefficient. To define R in terms of the
:_ or random incidence or Sabine absorption cod-

ficlent, the relationship
'" A _ - ,,,Sj=S'_
:! ' (52) _,= (t-e -_')

where S is the total surface area. as presented by Young (JASA, 1959) can be
The reverberation time of the room (as dis- used; thus,

ceased in Section I-3.1.1) is then calculated

using the Sabine formula l_ffiS(1--e-_)=S(e_ (56b)

T..0.049V =0.049 V
A S_" (53) Frequently it is impractical or even impos-

sible to determine the room constant by di-
where V is the volume of the room, reetly calculating ,7. In this case the room

_'is the average absorption coefNcient, and constant can be determined by first measuring
the reverberation time of the room. The aver-

S is the total area of the room in square ago absorption coefficient can then be derived
feet, from equation (53) such that when

Another meflmd which can be used to de- T 0.049 Vtermine the average absorption of a room can ffi ,
be derived from the modified reverberation S_
time equation developed by Fitzroy (JASA, - 0.049 V
1959) '¢= T S

0.049 V { x y z

T'ffi-"'_ _"_+_-_+_"_,} and the room constant, thus, isO,O,IOV

(54) RfS(e TS --1) (56C)
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The effect of the room absorption and dis.

_. _._._ _ ,_ ¢_ _.°0_. tones from the noise source on the sound pros-
¢n ¢_ ,., ,., ,-. ,-_ sure level can be seen in Figure 1-17 where

tile relative sound pressure level in decibels is

!_f plotted versus distance from a noise source of
¢_ ¢_'_.,_. ,_- _._ ,_ sound power level L_ for several values of the

i i room constant. If the room constant is near
zero (perfectly reflecting surfaces) the sound

_ _ _. _ _.. pressure level does not differ anywhere in the
d " room and an ideal reverberation field exists.

On the other hand as the room constant be-

_ _ _ _ _ ¢_ comes very large the sound pressure field ap-

I _ o o _ _ _' _ preaches that of a free field. This information

i can be very important when considering sound

il _ ,_ ,_ _ _ _ treatmentforaroom.
I_ _ _' _ _' _ _' In many cases, the operator of a piece of

machinery is probably affected more by the
_ l direct field of the noise source rather than the

i¢ _ _ ¢_ _ _ _ reverberant field. Consequently, absorption
..... treatment on the walls and ceiling will not

reduce the noise of this machine at the opera-

tar'e position. It' can be seen in Figure 1-17I_ "_ _ _ = _ _ _ that the sound procure level can never be
. below the straight line corresponding to the

free field l/r: decrease.

! _ _ : _ _ _ _ Employeesalittlefurtherfromthemachlne
_: _: oo ¢_ _" ¢_ -_ _ will probably be in a region that can be called

a semlreverberant field, i.e., where the sound
_: _ ¢_ _ _ "_ _ pressure level is made up of some combination

_ ,_ _ _ ¢o _ of the direct and reflected sound. Figure 1-17
can be used as a quick guide to determine if

*_ sound absorption treatment reduces the noise
_ _ _ _ o _ levelata given location.rA I[

.< , _" ¢_ Suppose it is desired to reduce the sound
pressure level at a particular operator's pesi-

"_ _ Lion which is 8 m from the sound source with
_ _ _ _ _ o _ _ a sound power level of L_. If the room con-

,< ,_ _ m _ _. _. ¢_ stont is determined to be about 1,000, any

_ absorbent material on the walls will have a
_ _ _ _ _ _ _ negligible effect on the sound pressure level at

"_ ,_ ,* ,_ _ t- _¢'1" this position. If, however, the room constant
is significantly below 1,000, an absorption

_v c- _ _- _ ,_ treatment of the surfaces of the room (e.g.
uf _ _ "_ _ _ _ _ R=R'=I.O00 after treatment)can have an
c_ _ appreciable effect which would be equal to

Z _ [(L_,-L_)_<L_,_]-[(L_-L_)w._.oao].
_ _ _ _ _ Thus, in practice, one must first determine

" _ _ _ when absorption treatment will be useful. It
is important to look at the equations upon

_ _ _ _ ;:_ _ _ _ which Figure 1-17 is based, In a free field the
_ _ _ sound pressure (p_,) obeys the inverse square

law and by Equation (4)
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_= FIGURE 1.17.--Relntive Sound Pressure Level versus Distance from the Source for Semi.
reverberant Fields. r=dlsten©e from acoustic center; R=room constant._r

I=._WW = p_,..... random incidence (Sabine) absorption coeffi-
4nr = pc cleat, thus

_'i or _ 4WpcP "= R (58b)

,, _ _Wpc (57) The total squared sound pressure is just thei:i P "_'- 4_r'-"
sum Of the component pressures squared:Also one must describe the sound field when

there are walls and objects which cause re- . = + .j Wpc+4Woc (l-T)
fleetions and the sound field has a reverberant P't"=P '" P uffi 4nr= _ (59)S.
character. The reverberant field sound pres-
sure (p.) depends on the total absorption, p_=Wpc (,1_:;.+4) (60)

'_ and itcan beshown that.

in terms of sound pressurelevel for a free
= 4Wpc(1 -_'o)p j_= "_ (58a) field, and by equations (25) and (26)

,S ._
1 4

where_'oisthegeometriemeanenergyabsorp- Lp= L_ + lO log (4_r=+-_) (61a)

tton coemclent, and by equation (56), where r= and R are in meters =.

S For a free field above a reflecting plane this
R= _ =S(e '_- I) relationship becomes

where R is the room constant and "_is the L,,=L,o+IOIog (2--_r_+_) (61b)
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The morn genernl form of this expression in- Given these initial room conditions:
eludes the dlrnctlvity Q such that

(a) Can absorption treatment be effective in

Q 4 reducing the 500 Hz octave band snund levelLp=L,.+101og (4 '+., ) {01c) of a newly instafled machine at a position 8
metersfroman observer?

Note that equations (ale, b, and c) are
identical except for the first term in the argu. (b) How much reduction of the sound level
meat of the logarithm, Equations 61a and from this source will he achieved using absorp-
61b can be obtained readily from 61c if one lion treatment?
notes that for a nondirectional search in a free
field Q=I and for thn same nondirectional SOLUTION: Since the absorption in the
source in a free field over a reflecting plane room is fairly evenly distributed, the average
Q=2, (See Bernnek, "Acoustics," pp 311- ahsorptloncan be calculated using equation
322, 1057, forthe development and discussion (51)

: of equation (61).)

Clearly the larger R becomes, thelower the where - _St.,164.5+65+4fl,5a__.Sj - 4,300 --0.065

sound pressure level, To determine the de- or forcomparlsonbyequatlon (55)
crease in sound pressure level when absorption
is added to a room, which increases the room _ S 4,300
constant R, one could calculate the value of f_=x y z-2,500 1,200 600 =0.064
L_ from equation 61 for R beforetreatment __+ ."L'+'=_ 0.066 +0.054 +0.082
and againforR', the room constantafter a, -s -:

treatment, or by the equivalent relation and, thus, the room constant

Reduction in dB= (L_-L,,) - (L',-L_) R=4,300 x (e°'°_- l)
(62) ---4,300 x 0.067 _-289 ft=

,_ r 1Q 4 Q 4
L,,-L,-IO tag or

w _

where L'p is the sound pressure level after R--4,300 (x 0,093 mVft-")x 0.067
acoustic treatment. The use of tiffs equation
is illustrated by the following example. --- 400 x 0.067=27 m:

Observing Figure 1-17, a roam constant car-
EXAMPLE: The dimensions of a room are responding to 27 m: is well above the free
50 ft (length), 25 ft (width), end 12 ft field curve at r=8 meters. Absorption can
(height). The absorption in the room is shown thus ba effective for this position. Note, how-
heine using absorption coefficients provided by ever, that for a given room cm|stent, absorp-
AIMA in Table I-8. tion treatment will have less of an effect as

the distance from the machine, or r, decreases,
S_, rre A_, Also, thn use of absorber materials can never

Roomcomponent ft_ @ S0OHz saltinereducethesoundtoa levelbelowthatofthe

Floor, linoleum ................1,150 0.03 34.5 free field radiation. At best, a sound absorber
10occupants een reduce the reflections to zero which is the
seated at desks ........ 100 .55 5S.O same as removing the surface entirely (i,e., no

Ceiling, plaster ................ L250 ,Oa 75.0 surface_no reflection_-perfect absorber),

Side wags, gypsum ........ 1,O00 .05 65.0 From the data tables of Section VI, anImard, windows ........ 100 .10 _O.O

End walls,gypsum..........450 .05 22.5 aceustieelwalltreatmentwithan absorption
b_ard, doo_ .............. 150 .18 27.0 coefllclent of 0.95 at 500 Hz and a typn of

mineral fiber ceiling panels with an absorption
Floor.ceiling. coefficient of 0,90 at 500 Hz ere selected for

u_inaeq (51)............2,500 .oaa 164.5 absorptiontreatment.The followingroom
Side walls ..........................1,200 .054 6_,0 components are used to calculate the effects
End walls ..........................aoo .082 49,5 of absorptiontreatment.
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TABLE I-8 m COEFFICIENTS OF GENERAL BUILDING

MATERIALS AND FURNISHINGS
Completetables of coegicienls of Iho varlousmntorinl_Ihat normally constihdn thN intorlnrfiniRhor mnm.

:: may be found in he vnrious rookson arc ecurs nee scs T ere owngs or stw ousets nnmkng
i simp o calculationsof the rovorberatlonin roams.

MATERIALS COEFFICIENTS,Hz
12_ 250 500 1,000 2,000 4,000

Brick,unglazed 0.03 0.03 0.03 0.04 0.05 0.07
Brick, unglazed, painted ................................. 01 ,01 .02 .02 .02 ,03
Carpet, heavy, on concrete ............................. 02 ,06 ,14 ,37 .00 ,g5

Same, on 40 oz halrfelt or foam
rubber ............................................... 08 .24 .57 .69 .71 .73

Same, with impermeable latex
backing on 40 oz haiffelt or
foam rubber ..................................... 08 .27 .39 .34 .,i8 .63

Concrete Block coarse ................................... 36 ,4d .31 .29 ,30 ,25
Concrete Bock, painted ................................. 10 ,0,5 ,06 .07 .09 .0fi
Fabrics:

Light velour, I0 oz per sq yd,
hung straight, in contact with wall .03 .04 .11 .17 .24 .35

Medium velour, 14 oz per sq yd,
draped to half area ......................... 07 .31 .49 .75 .70 ,6fl

Heavy velour, 18 oz per sq yd,
draped to half area ......................... 14 .35 .55 .72 .70 ,65

Floors:
Concrete or terrazzo ............................... 01 .01 .015 .02 .02 .02
Linoleum, aspbalt, rubber or cork

tile on concrete ............................... 02 .03 .03 .03 .03 .02
Wood ....................................................... 15 .11 ,10 .07 .06 .07
Wood parquet in asphalt on concrete ..... 04 .04 ,07 .00 ,06 .07

Glass:
Large panes of heavy plate glass ........... 18 ,00 .04 .03 .02 ,02
Ordinary window glass ........................... 35 .25 .18 .12 .07 .04

Gypsum Board, 1_,, nailed to 2 x 4's
16" o.c ...................................................... 29 ,I0 ,05 .04 .07 ,09

Marble or Glazed Tile .................................... 01 .Ol .01 .01 .02 .02
Openings:

Stage, depending on furnishings ........... 25-- .75
Deep balcony, upholstered seats ........... 50 -- 1,00
Grills, ventilating ..................................... 15-- .50

Plaster, gypsum or lime, smooth
finish on tile or brick ............................... 013 .015 ,02 .03 .04 .05

Plaster, gypsum or lime, rough finish
on lath ..................................................... I4 .I0 .06 .05 .04 .03
Same, with smooth finish .......................14 .10 .06 .04 ,04 .03

Plywood Paneling, _" thick ......................... 23 .22 ,17 ,00 dO .11
Water Surface, as in u swimming pool ......... 00fi .008 ,013 .015 .020 .025
Air, Sabins per 1000 cubic feet _ 50% RH .9 2.3 7,2

I ABSOI_FTION OF SEATS A_D AUDIENCE,
sabins per square [oot o/seating area or per unit

Audience, seated in upholstered seats,
per sq ft of floor area .............................. 0.60 0.74 0,88 0.96 0.93 0.85

Unoccupied cloth-covered upholstered
seats per sq ft of floor area ................... 40 .0fl .80 .88 .82 ,70

Unoccup ed eather-covered upholstered
seats, per sq ftof floor area..................... 44 .54 .60 ,02 .08 .50

Wooden Pews, occupied, per sq ft of
floor area ................................................. 57 .61 .75 .86 .01 ,86

Chairs, metal or wood seats,
each, unoccupied ..................................... 15 .19 .22 .39 .38 ,30

(ReprintedCourtesyof AIMA.)
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Room Component S_ a_ A_ "oftheabsorptionmaterialsarecalculatedus-
ingequation(02),witha directivityconstant

Floor.ceillng: Q = 2,
No treatment..........2,500 0.006 104
W/treatment Redaction in dB

] 4 1 4(reeel,leg495,215 =101ogrC+  ic +  1 ,,,, ,,Side walls:
No treatment..........1,200 .054 05 whorerf8 metersand the 'untreated'room
W/treatment............1,200 ,950 1,140 constantR = 27m-'.The resultsarepresented

End walls: in Table I-9 for the average absorption ceef-
No treatment .......... 600 .002 49 ficient as calculated using equation (51) and
W/treatment ............ 900 .950 510 in Table 1-10 calculated using equation (55)

which is mere representative of the effective
The reduction in sound level for applications ahsorption.

TABLE I-9.mAVERAGE ABSORPTION COEFFICIENT
CALCULATED USING EQUATION (51).

Abaorplion Floor- Side End AbsorptionCoefficient
Condition Trealed Ceiling Walls Walls _, R_, Reduction,

Components _ a_ _. overall m: dB

1 Side and
End Walls 0.090 0,950 0,950 0,436 219 8,0

2 Ceiling ,480 .054 ,OS2 .309 145 7,0

3 Ceiling and
End Walls 486 ,054 .950 .450 215 8B5

4 Ceiling and
Side Walls .d86 .990 282 .559 300 9.8

5 Ceiling,
Side, and
End Walls .450 ,950 ,950 .080 390 10,7

TABLE 1-10.I AVERAGE ABSORPTION COEFFICIENT
CALCULATED USING EQUATION (55).

AbHorptioa Floor- Side End AbsorptionCoefficient
Condition Treated Ceiling Walls Walls _-, R _, Reduction,

Components "_ _ _ overall ms dB

1 Side and

'.... End Walls 0.068 0.900 0.950 0.108 40 2,2

2 Ceiling .486 .054 .082 .124 93 2.8

:_ 3 Ceiling and
End Walls .480 .054 .950 .154 66 3.8

4 Ceiling and
Side Walls .485 .950 .092 .313 147 7.i

5 Ceiling,
Side, and
End Walls ,486 .950 .950 .511 337 10.2
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For room conditions 1, 2, and 3 it is evident ample, place pieces of rubher or cork between
that the absorption in the room is not evenly structural steel members, mount items on e
distributed. Therefore, an inflated estimate material different from the main sappnrt, ere,
of the sound level reduction results if the The most commonly occurring flanking path
average nbsarption coefficient does not take is an aetna[ opening in the partition, A direct
into account the component distribution of leak such as this can completely destroy the
absorption. Thus, with thsao conditions, the effectiveness of any sound barrier,
significantly more accurate estimate o£ noise (8) Vibration--While the same principle of
reduction is 2 to 4 dB, as calculated using impedance mis_atchlng also applies to vihra.
equation (55). Boom conditions 4 and 5 in- finn isolation and vibration damping, we are
dicate sound level reductions of 7 to 10 dB not dealing with the conduction of sound but
where, especially for condition 5, the absorp, with coupled vibrational forces. This topic
ties treatment is more evenly distributed than was not included in the scope o£ this work,
for the other conditions, and most of the our. Anyone interested in this problem area may
face area of the morn has a fairly high ah- refer to the literature relating to vibration.
sorption coefficient. A note of caution should
be heeded bore, however, because a reduction I-4,1--NOISE CONTROL BY
on the order of 7 to 10 dB is difficalt to ABSORPTION
achieve in practice, with a reduction of 4 to 7
dB being more realistic, Also, it is usually L4,1.1--Ceffings
advisable to perform the above calculations
for each octave band, which is necessary for
the determination of noise level reduction in The main purpose of acoustical csilings is
dBA. for the absorption of sound. In the earlier

(6) Noise Control Devices--This item con- examples, it was shown how the absorption
earns the selection and use of noise reducing added to a room can reduce the sound pres.
devices, and because this is the subject that sure level in the reverberant sound field rngion
occupies most of the latter portion of the corn- of a room,
pendium, it is only defined at this point, There are many types o[ acoustical ceilings,

ranging from the attractive tiles seen in homes
(7) Mountings--When the desire is to heap and offices to the thicker sturdier panels that

noise from traveling, any possible path should can be used in an industrial atmosphere. The
not be overlooked, Normally one thinks of range of absorption ability of modern acaus.
sound traveling through the air but this cer. Ileal ceilings extends from an NRC of about
tainly is not the only medium that will sup- 0,30 to over 0,90. The ceiling used in the
port sound waves, In fact, sound travels very example had an NRC of 0.90. From a ecmp-
well in most solids, ling o£ the tests performed at one acoustical

Therefore when one deals with flanking and testing laboratory the most common value for
transmission problems it must he remembered NRC is about 6.55 to 0.70 as can he seen in
that the hard materials being used are very Figure 1-18, This sampling includes ceilings
good conductors of sound. The aid in redue- made of wood fiber, glass fiber, and other min-
ing sound transmitted through these objects oral fibers. It also includes the tuD range of
is the mismatch of impedances at boundary densities and thlcknsasas that are common to
surfaces such as from air to steel, or steel to ceilings, This figure shows the relative num-
wood. Just as with electrical power transmis- bet of ceiling materials whose N'RC lies in the
sins, the greater the mismatch of impedances indicated range, Since a mean value is about
the more reflection of energy and loss in power NRC = 0.60 one can say that typical noise
transfer results, As in electronics, the opti- reduction effects will he obtained with NRC
mum power is transferred when the imped- =0,60 items, not with NRC=0,90 items,
ancss of the two items are equal. The same Note that ceilings are usually tested with
holds true for acoustics. Tllerefore, flank- the number 7 mounting (16-inch plenum be.
ing paths can he greatly reduced by introduc, hind material), The effect of this mouutlng
ing materials in the path of the sound which is to increase the absorption in the lower
have poorly matching impedance. For ex- frequency range over what would he obtained
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FIGURE 1-18._Rvlatlve Distribution of Absorption Qualifies of Acoustlc_d Cei]tsg Msierlals.

if the material were mounted directly to the higher absorption level and this further points
surface. What one can expect from ceilings out that there is no such thing as "typical".
for absorption is NRC=0.55 to 0,70, The These data once again reemphssize that the
typical shape of the curve of sound absorption NRC should not be used as the basis for
coefficient versus frequency can be seen in selecting any acoustical treatment. The full
Figure 1-19. In this figure, three "typical" set of frequency data should be utilized and

"" absorption coefileient versus frequency curves tbe chosen product matched to the noise spec-
• ' ; are shown, Note the increase in low frequency trum in the space where it is to be used.

absorption, and reduction in high frequency One note of caution on ceilings should be
absorption for the absorbing material covered heeded, Since acoustic absorption takes place
with a perforated metal facing tested using when the sound penetrates into the pores or
mounting number 7, Note also that while the openings in the material, care should he taken
thicker material wilI usually have a better low when the ceiling is painted, If the paint is
frequency absorption the two shown here for not applied properly, it can plug the openings
mounting number 4 appear to contradict this. so that sound cannot enter into the material.
However, the thicker one does bays an overall The result is that sound is reflected from the
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FIGURE l-lg.mTyplcal Absorption Data for Acoustical Ceilings,

surface, and the absorbent capability is corn- a room aid in the reduction of noise levels in
pletely destroyed. If it becomes necessary to a noisy space.
paint an acoustical ceiling the manufacturer
should be contacted for his recommended I-4.L3--Ducts

method which will preserve the acoustical

qualities. :If it is known before purchasing a One subject area which has not been men.
ceiling that painting will be required in the tinned thus far is the sound path tllrough
future, the "pnintahiUty" of the ceiling should ductwork which often connects spaces which
be considered, as some ceiling materials are would otherwise be sound isolated from each

hotter able to withstand painting than others, other. In particular, the noise of a fan or
I_ Again, check with the manufacturer /or his blower can travel great distances along the
_ recommendations, ductwork and be heard in many areas of a

building, . _ .
: I-4.1.2--Walla Figure 1-20 illustrates mtarconnectlon

through ducts, The fan in room A produces
Normally walls are considered to be sound vibrations which enter room B through the

barriers, but as Besn in the example, the appli- floor and it produces noise which may enter
cations of absorbent materials to the walls of room ]3 through the air diffuser or by vibration
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FIGURE 1.20.ulnterconnecfions hotween Noise Sources, Paths, and Receivers.

, .......... FLEXIBLE SLEEVES ing in room C producenoisein roomB. Noise

1 from the shop D may travel through the ducts

to rooms B, C, and E.
Figure 1-21 shows the use of flexible coup-

lings between ducts and blower and between
ducts and a noise attenuation package, as well
as the use of vlbration-isolating hangers, Fig-
ure 1-22 sbows the noise sources in a simpla

{o } duct system with the spectra of the sources
anti the attenuation of a lined duct, an atten-

l//............p../.._.p..........//////// nation package_ a bend, and the end reflection

A very good description of the propagation
[ _ of'sound as related to ductwork can by found

[ in the "ASHRAE Guide and Data Book Sys-

__CA terns, 1970". The following discussion pre-NVA$SLEEVE soulssomeof the pertinent information taken
from Chapter 33 of the book,

(b) Although the attenuation of sound in a

FIGURE 1-21.--Uses of Flexible Couplings in lined duct is very complicated, theoretically
Ducts. tbe following empirical relation can be used
(a) Canvas or floxlhle mohl- to estimate the souml attenuation if the
ed rubber arid fabric sleeves proper limitations on its use are observed.

serve as vibration I_reaks be- Attenuation (dB) =12,6 l_. I'_
tween fan and connecting
duetworh, (63)
{b) Canvals or molded rubber where/=length of lined duct in feet; Pfpe-
connectors between duct- rimeter of the duet inside the lining, inches;
worh and higln-atteuuation S=cross-sectional area of the duct inside the
devices such as alrcousLst lioing, square inches; and .=absorption coef-
paclmgu sound attenuators ficient of the lining (frequency dependent).
prevent short.circuiting of Some limitations on the use of equation (63)
noise through duct walls. Vi- are:
bration.isolatlng hangers 1) smallest duct should be between 6
should be used where objee- and ]8 inches;
tlonable amounts of noise 2) duct width to height ratio should be
may short.circuit tlnrough less than 2;

3) equation should not be used where
supports and building strut- air-flow velocities are greater than 4,000
turn. ft/minute; and

4) line of sight propagation o_ the
of the duct walls, The noise may travel to all higher frequencies is not accounted for
other rooms through the duct, The men talk. by this equation, (In a straight 12-inch
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FIGURE 1-22.--Noise Soarces and Attenuation in a Simple Duct System. Tile sources arc

tile fan and the grille. Altcauation Is provided by a package ativnuailon unit,
a lined duct, a head, and by refiectbm of low-frequency waves backward at
the end of the duct.

duct the attenuation in the 8,000 Hz oc- wall and is transmitted along the wall itself.
tare bend will be only about 10 dB for This fianking appears to be the limiting factor
any lining length over 3 ft. The attenua- in any instance where the predicted sound
tion in the next lower octave band, 4,000 attenuation exceeds 2 dB/lt. To reduce this
HZ, will be about midway between 10
dB and the value ealetdated from equa. flanking it is therefore recommended that
tion (63). The frequency above which flexible vibration couplings be inserted in the
the ]0 dB limit applies is inversely pro- duetwork for every 25 dB of linlng attenuation
portional to tile shortest dimension of tile required in any frequency hand.duct.)

Some actual measurements have indicated If additional attenuation is still required
that the sound level drops much faster than then the attenuation can be increased by in-
predicted by equation (63) for the first 5 t't crcasingtheabsorbingsurfaeeinthelinedduct
of the duct. After that the rate o[ sound level as shown, for example, in Figure 1-23.
dropoff is much slnwer than predicted by equa. Anotlmr means of reducing the noise in a duct
tlon (63), This is mainly due to flanking zs by using a sound absorption plenum, shown
transmissions where the sound enters the duct in Figure 1-24, which is sometimes the most
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__ Atteination (dB) =

1 1
10Iog , / cos36.7 1-0,0 _|=2f.2dB.

t2_ + 0.0 x 500) I

This result is fairly accurate as the predictions
obtained with equation (64) normally are

FIGURE 1.23.--Inerease of Absorbing Sur- within a few decibels for frequencies where the
face in Lined Duets. wavelength is loss than the plenum dimensions,

(in this ease the wavdsagth is just over a

"" _'_"_ _',_]_ foot). For the lower frequencies this equationcan be conservative by 5 to 10 dB since the

____ __'__"_"_d _,,%_ abrupt change in the duet dimenslens acts to

reflect these longer wavelengths,
It may be necessary to purchase a prepack-

aged silencer, which can be installed as part of
the ductwork, and acoustically treated grills
where the duets terminate in rooms. The at-

FIGURE 1-24,mSotmd Absorbing Plenum. tenuatlon of Lhsso devices as with airflow

economical arrangement. The attenuation silencing application is dependent on the flow
provided by such a plenum can be determined rate. the pressure drop, and tile noise fro-
by the empirical expression quency content, etc. Specific data for each

application should be obtained directly from

Attenuation (dB) =10 logr cos _ l a "[ the manufacturer of these items.

L ,_',,.]JJS"/_+':_/ The depem]sace of absorption NRC onthickness is shown in Figure 1-20. This figure
(04) shows the range of typical NRC's for any given

where thickness. The frequency dependence varies

_= absorption coe_eiant of the lining as with any absorbing material on the type
and spacing of the pores, any covering such

(frequency dependent), aS mylar, perforated metal, etc. Again the
S_----plenum exit area (ft_), specific product and thlchness should be se-
S,,= plenum wall urea (fP),

d= distance between entrance and 1,25
exit (ft),

0= the angle of incklsace st the exit,
i,e., the angle d makes with the ._ I,OQ
normal to ths exit opening

(degrees). _

As an example of tile attenuation a plenum _g ,7_
can provide, suppose we build a box I0 ft on o_
a Bide which attaches to a 2.ft square duet.
Now lille the plenum with u sound absorbing
liner such as foam or fiberglass, which has an
absorption eoe$cisat in the 1,000 Hz octave _ .sa
band of 0.6.

For the 1,OOOHz band,
am 0,6, ,2_ I I [ I I I l2 3 4

_._ 4 _t3w THfCKNESS ( Inch )

Sw = 0 x (1O=)-4 = 596 ft=, FIGURE l-2g.--Dependenee of Noise Reduc-
d= V'8=+ 10_= 12.8 ft, finn Coe0]dent of Duct Lines
O= tan -J (8/I0) =38.7 degrees, on Thickness.
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]ected on the basis of the full range of fre- stitute has published a report on "Sound Con.
quency data and not just on NRC. ditloning with Carpet" and some of their

findings are:
I-4.1.4--Furnlsbings 1) NRC of carpets lald directly on bare

concrete floor ranged from 0.25 to
0.55;

The use of general furnishings, such as 2) fiber type has virtually no influence
chairs, draperies, carpets, etc., can he used to on sound ahsorption_
provide absorption of the sound in the room. 3) cut pile provides greater noise reduc.

lion than loop pile
As seen in the earlier example, absorption can 4) the NRC increased as pile weight
be very effective in redacing noise levels. For and/or pile heights were increased;
offices, homes, schools, etc., the noise control 5) carpet pads ]lave considerable effects.- .......
should also be attractive. Modem sound ab- on smmd absorption as shown in
sorption wall and ceiling treatments are avail- Table I-1 li - --
able in many colors and patterns, Bat just 6) permeability of backing results in

higher NRC. In one test a carpet
using these is not quite enough. If the wall with a coated backing had an NRC
and ceiling treatment is selected tar good of 0.40 and the same carpet with en
sound absorption and the effect of general uncoated backing had an NRC of
furnishings ia overlooked, the finished area 0.60; and
may be too dead and unpleasant, It is neces- 7) carpets and pads provide significant
sery to have absorption data on these items, improvements in impact noise mr-ings of floors, Table 1-12 shows the
The coe$cieats shown in Table I-8 were ob- results of tests made on a concrete
rained from the AIMA Bulletin which was slab using a woven, 44 oz wool car-
also used for the example, pet with various pads.

It is appropriate to note here the data usage TABLE 1-11 _ EFFECTS OF PADDING
: for some of the special wall applications or ON CARPET NOISE REDUCTION

landscape screens which ore being used in
some of the new open plan off]ass. Since the COEFFICIENT
screens ere obviously sold as a preformed tmlt PAD WEIGHT,

.. and the size of tim specimen will affect the OZ PAD MATI.'RIAL NRO
absorption, the measured absorption isreported -- None .................................... 0,35
directly in sabins per unit and is not reduced 32 Heir .................................... 0,50
to a coefficient, Some of the special wall treat. 40 Hair .................................... 0,55
ments that do not cover the entire wall, but g0 Hair .................................... 0.00
do place individual ornamental pieces in some 32 Hair jute ............................ 0,55
unconnected arrangement, will also yield dif- 40 Hair jute ............................ 0.60
ferent absorption values depending on the our- 85 Hair jute ............................ 0,05
face area. The data for these may be reported 31 Foam robber, _.inch ...... 0.00
as snbina per unit or as an absorption cesffi- 44 Sponge rubber .................... 0,45
cient, If the absorption coe_cient is reported
the exact number, surface area covered, end TABLE 1-12 _ EFFECTS OF CARPETS
relative placmnent of the individual pieces AND PADS ON IMPACT NOISE
must be known.

The absorption of curtains and draperies FLOORCOVERING INI_ IIC
depends on spacing from the wall, how close None ............................................ -17 34
and deep the pleats are, size, and the material Carpet only .................................. + 14 05
used. Some coefficients for these items can be Carpet with ,10.oz hairfelt pad ..+21 72
found in the data tables. Carpet with urethane foam pad..+24 75

Carpets serve the dual purposes of floor Carpetwlth 44.oz
covering and noise reduction, Noise reduction sponge rubber ........................ +25 76
is achieved in two ways: carpets absorb the Carpet with 31.oz,
incident sound energy; and sliding aml shaf- _(_-inch foam rubher ............ +28 70
/ling movements on carpets produce less noise Carpet with 30-oz
than on bare floors, The Carpet and Rug In. sponge rubber ........................ +29 80
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I-4,2--NOISE CONTROL BY BARRIER crease the absorption eoemcient of the ceUing
and reduce the absorption of the room below.

I-4.2.1--Natural Objects The third method is to use a ceiling that
has both the proper absorption and sound

Controlling noise by barrier is simply a mat- transmission loss properties. For this reason
tar of providing some form of well or other ceilings are tested for their transmission from
heavy dense object between the source of the one room to another as well as for sound ab-
sound and the receiver, i,e., its path is blocked, sorptien. This test provides a sound attenua.

One of the most inexpensive and easiest to tlen factor for the ceiling. A two.room test
accomplish ways of providing a barrier is to procedure has been developed for this purpose
locate a source or a receiver behind an already (see figure for Date Table 34, Ceiling Sound
existing barrier, For example, if a new apart- Transmission Factor).
meat is to be constructed near an expressway
and the landscape is hilly, build with a hill I-4.2.3--Walle
between the apartment and expressway. When

this is not possihle, bedrooms or other spaces The most common means of blocking a
where quiet is desired should be on the far sound path is to build a wall between the
aide of the building. Hallways, elevators, etc., source and the receiver. A wall may be out-
should be on tl_e ekle facing the noise, In this doors such as a high fence or it may close ntt
way much of the special acoustical treatment
can be completely eliminated, the space between two rooms.

In a factory the noisy machinery should not
he in the same room with quieter objects. If I.-4.2.3.1--Freestanding Wall A feesetsnd-
noisy equipment is to be located outdoors, it ing wall is defined here as e solid fence, with
should be placed on the side away from the no bounding surface above the wall so that
area where quiet is desired. If the plant is sound waves can pass freely ever the wall.
located near a residential neighborhood the Aewithelleeundcontrolsystemetheamount
noisy activities such as loading docks should of attenuation provided by a freestanding wall
be on the side away from the homes. A little depends on the frequency as well as many
thought before the installation oi some noise other factors. For low frequencies where the
source can save a lot of time and money later, sound wavelength is of the same order of mag-

nitude as the wall dimensions, the sound dif-
I-4.2.2--Ceflings fraets around the edges and over the top of

the wall with very little attenuation (zero to
5 dB) on the other side. The higher lrequen-

The use of ceilings as sound barriers is not eies can be very effectively attenuated with
a normal application. Yet it is frequently reductions of 20 dB being quite possible.
through the ceiling, end the open plenum
above into the next room and down through The attenuation of an infinitely long, free-
the ceiling of the adjoining room, that sound standing wall can be determined from Figure
travels. This is just one flanking path that can 1-26 end the relationship
seriously degrade the sound isolation between

Attenuation (dB)=20 (log 2.5) N+5 dBrooms.

There are several eltsrnativee for reducing N -_1, for where (65)
the noise transmitted in this way. One method

is to place a barrier in the ceiling plenum be- N=[2(A+B--d) l _'_, (66)tween the two rooms. This may be diilleult

sometimes due to piping, wiring, ductwork, _=wavelength of sound, meters,

etc., that is probably in this space, d=etraight line distance from source to
A second way ie to place soma barrier mats- receiver in meters,

rlal such as gypsum board on top of the ceil-
A+B=shortest path length of wave

inge. However, nne must be careful because travel aver the wall between source
enclosing the space above the ceiling may de. end receiver.
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trial and error basis or graphically; in this

case, A + B is 11.2 meters, which corresponds
to a wall height of 5 maters, (Further discus.
sion of the attenuation of sound by fre_tand-

_ct ing walls can be found in J. Aconst, See, Amer,
55(3), pp 554-518, March 1574,)

._ce,v_. The wall should be constructed of a material
such that transmission through the wall does

FIGURE l-2g.--Gcometry for Determining not degrade its performance since the above
Sound Attenuation by a Free- equations assume no transmission through the
standing Wall. wall, This can be readily accomplished if the

surface density of the wall is at least about 2
Attenuations range from a low of about 5 dB lbs/ft_'
to a maximum of about 24 dB. This attanua- One final not_ on the use of a freestanding
tion can then be subtracted from the sound wall is that the noise from the source will
pressure level that would exist st the point of reflect off the wall so that to an observer on
the receiver if the wall were not there, the same side of the wall, the sound pressure

The obvious maximum attenuation occurs level will be higher than if the wall were not
when A -t-B >> d and/or when A is very small there.
(high frequency), i,e., for N large.

As an example in the use of equation (55), I-4,2.3.2_Walls as Partitions Between Spacesthe attenuation in the 1,050 Hz octave hand
for a freestanding wall 4 meters high can be When using a wall as a sound barrier between
determined in the following manner. Assume two spaces the principal concern is with the
the wall lsng enough so that the sound dif- transmission loss and nanking paths. The
fracting around the ends can be neglected, transmission loss 4TL) of a partition is given
Also assume the point noise source is 1.7 by equation (38)

meters from the ground and the receiver is a TL=10 log 1-dBhuman ear also 1.7 meters from the ground.
Locate the wail such that the source is 3 where ¢ is the transmission coefficient and is
meters from the wall and the receiver 6 meters a function of frequency. Also the transmission
from the wall. Then less is msssured between two reverberation

Nff214_,76+5.45-g)l[_" j =v'7.24=2.q, rooms and calculated from equation 443) asTL = NR + 10 log S/A

and where NR = L_ -L_. is the difference in sound
Attenuation=20 log 42,5) (2.7)+5 dB pressure levels hetweon the two rooms, S is

=21.6 dB re 2x 15-_ N/m _ the transmitting area of the specimen, end A
is the total ebssrptlon in the receiving room.

On the other hand, how high must the wall Thus, to determine what the sound level in
he built to obtain a specified attenuation? For a room would be after a barrier wall has been
example, far tim same case as above, tlow high erected, this equation can be reversed to obtain
must the wall be to obtain 15 dB attenuation
in the 125 Hz octave band? By rearranging NRffiTL-IO logSIA

equation (65), and it can then be seen that the noise reduc-

N=0.4 antilog dB-5 tien is dependent on the total absorption in20 (57) the receiving room. This is understandable if

The value of A +B can he derived from equa- one remembers what reverberation does to the
sound field, The noise that comes through the

finn (gg) as wall bounces around in the receiving room so
A+BfN _ ,\/2+d. the level is not what it would be if a free field

The wall height can then be determined on a existed on the receiving side.
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EXAMPLE: The sound pressure level on one he determined by combining equation (69)
side of a I0 ft by 14 ft wail is measured 95 dB with equation (43) as
in the 500 Hz octave band, If the transmis.
sion loss of the wall is 47 dB in this band and NR = TL- 10 log S/A
theabsorptionin therecai_ngroarsis1,000 = I0lagS/T-ln log8/A
sabine, what will the sound pressure level be or
in the receiving room?

NR = I0 log A/T dB

SOLUTION: (71)
As an example, the noise reduction of a parti-

N/_ =Lp-L,r= TL-10 log S/A tlon that is one well of the room used in the
or example of absorption material application can

be determined for the 500 Hz octave band.
L%fL_,- TL+ 10 log S/A (See Section I-4, item (5),) Let the wall be

= 95-- 47-}-10 log 10 x 14 made of concrete with n transmission loss .of
1,000 50 dB atthisfrequency,a doe1:witha trans-

-69,5dB re 2 x 1O-' N/m _, mission loss of 25 dB, a window with o trans.

and the absorption in the receiving room has mission loss of 90 dB, and a leak under the
reduced the sound level by 8.5 dB more than door 0.25 inch high, The areas and transmis-
what is predicted by simply subtracting the sion coefficients for each as determined from
transmission loss value from the sound level equation (70) are
in the source room. Note that if the receiving

Aroa, TL, _'l8.
room is very hard such that S > A, then the Item DJmenlion ft2 dB _l ttaopposite is true.

Wag.......12ft x 100ft 1200 50 0.00co1 0.0120
In the general case of using a partition as a Door.......7ftx 2.5It 24.5 25 .00316 .0775

sound harrier, the partition may be a wall Window.4ttxaft 24 30 .00100 .0_AO
witha doorand windowsand may evenbe Leak.....0,25inchx3,SR0,88O 1.00000.8800
built in several sections each with a different
transmission loss. It is necessary to know the Total transmittance,T ,9935
average transmission loss of the entire assem- (Note the largest transmittance is through
bly. This is found by first determining an the 0.25-inch leak under the door.) The noise
average transmission coefficient 7 as reduction of this wall can now be determined

__T,,_I using equation (71) and the total absorption
- , T,S,+_8_+7_S_+,,.+_.S. T intheroem. Thus

_S_ S,+S=+S_+...+S. "_" 278
, NR = 10 log.9935 = 24 dB.

(_6)

and Due to the sectionswithlowertransmission
lossvalues(especiallytheleak)and thehord-

TL.._=I0logS/T, heSSof the receivingroom,the 50 dB wall
(69) results in a noise reduction of only 24 dB.

where T is the total transmittance, S is the If the same absorbent treatment as in the
total surface area of the barrier system, S, is absorption example is used, we will have a
the area of the i'_ section of the partition, noise reduction of
and T, is the transmission coefllcient of the i '_ 2865
section of the partition which is determined NR=I0 1og.9935 --35 dB,
by rearranging equation (36):

The noise reduction increased, by 11 dB to
• TLI

n=antdog (-.._), 35 dB which indicates the leak should have
been fixed first. If the leak is plugged with a

(70) seal that provides a transmission loss of 50
Now the noise reduction of this partition can dB, the total transmittance is reduced to

46



0.1135.Consequently,thenoisereductionof pendentofeachother(therearenoconnecting
24dB isinorease_lte braces,and eachsideusesitsown setofstuds.)

278 In general, wails con be classified as non.
NR_-10 1og_-_34 dB. load-hearing partition type walls, load-bear-

ing. and masonry type walls. Masonry wallswhicl_ is almost as much as the souml absorb.
nre mmlo up of bricks,or varioustypesof

fag treatment provided, concrete and may be plastered or painted.
Now the whole job, sealing the leak and

adding absorption materials to the room, re-
sa4ts in a noise reduction of I-4,2,3,3--Plasterboard Walls Plasterboard

wails are relatively light, inexpensive, and easy
-- 0865 =44 dB, to erect, A typical plasterboard wall consists

NR-1Ci°g0'li35 of two plasterboard leaves, separated by an
which is 20 dB greater than the 24 dB oh- air space and n system of studs or framing
taluedwiththe leakand withoutadditional members.The soundtransmissionlossofsuch

i. absorption.To improvethisevenmore,itcan n walldependson the transmissionlosseso[
l he seen from the calculated transmitteucca tlle individual leaves and on the degree of

that the door and the window are ctill the coupling introduced by the intervening air
weakest links. Also, the transmittances of space and stud aystem. The studs can some-
thesetwo sectionsarcseventimesashighas timesactas vibrationconductorsand thus

the rest of the wall even though their total may degrade the performance of a wall as-
areaisonlya littlemore than3 percentofthe sembly.Ifthestudshavelow torsionalrigid.
totalsurfacearea. ity(e.g.,steelchannels)transmissionviathe

Before discussingcomplete enclosures studsappearsto be negligible.Figure1-27
aroundnoisesources,a briefdetourshouldbe shows the transmissionlossesof threewall

taken at this point to discuss the behavior of assemblies as functions of frequencies. Wall
wallsassoundbarriers.Referringtoequation assemblynumber 1 has thelowestST(2even
(39), the transmission loss of a barrier be- though its density is slightly higher than the
haves according to the "mass law". other two assemblies. It can be seen from the

Basically this mass law states that if the figure that a significant increase (14 dB in
weightisdoubled,thetransmissionlosswill thiscase)intransmissionlosscan beachieved
increase by 6 dB. This, however, does cot by separating the two leaves of a wall and
hold strictly true in practice. In the real workl putting n sound absorbent batt in the wall
a doubling of the mass of the wall will increa_ cavity.
the transmission loss only by about 4 or 5 dB.
The real world mass law, which is obtained f-4.2,3,,t--Concrete and Brick Walls
from empirical resulls can be stated as

TL----23+14,5 log m dB Load-bsering walls made from concrete or
(72a) bricks are heavier than the plasterboard wall

where m is expressed in lb/ft _or and consequently they can provide increased
sound attenuation. For instance, the Brick

TL=_13+I4.5 log m dB fnstitete reports STC's from 39 to 59 for spe-
(72b) cificwallsmade from structuralclaytilesor

where m is expressed in kg/m", The increase bricks, with tbelr weights ranging from 22 to
predicted from this expression for a doubling 116/h/ft.. Concrete ',vails also provide similar
of the mass is about ,I.4 dB (Harris, Chapter attenuation and in general the dense, beavy-
2Q), weight concrete walls perform better than the

If proper constrnctloe techniques are used, llgiltweight concrete walls--partlcularly at
it is possible to get more than a 6 dB increase low frequencies.
intransmisslonlossbydoublingthemass.The It shouhlalso be noted that unpainted
main factorinachievinggreaterthanthemass lightwelghtconcreteblockshave goodsound
law prediction is to construct what is referred absorption but painting or spraying the wall
to as a "double wall". In a double wall at- wiU result in reduced absorption. This is sum.
rangement the two sides of the wall are inde- marized in Table 1-13.
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FIGURE 1-27.mlmprovcmeat in Wall Transmission Loss by Spacing Sides, and by Adding
Absorbing Muterinl In tile Cavity. (Data Courtesy National Eesearch Coun.
ell of Canada.)
Wall Assembly No. 1: Two layers of _-teeb plasterboard with Joint com-
pound. Weight-.4.6 lb/sq ft.
Wall Assembly No. 2: Two 1h-inch plasterboard leaves with 3_-inch space,
no studs, Weight--4.2 lb/sq ft.
Wall Assembly No. 3: Two _t-inch plasterboard leaves with 3_.lnch space,I

I 2.inch thick absorption. Weight--4.2 lb/sq ft.

! TABLE 1-13--NOISE REDUCTION In addition to plasterboard and masonryF
! COEFFICIENTS FOR CONCRETE many other types of wall materials are used
i (CourtesyExpandedShale andSlate Institute) and the wall construction also ranges from a
! Material, Adjustment,percent simple brick wall to walls with a complex stud
I medhml texture, ApproximateCoarse Fine system combined with acoustical and thermal

unpainted NRC texture texture batte, Plywood, hardboard, steel, etc, are

Expanded shale Add10 Deductl0 other commonly used wall materials, In all
block .................. 0,45 cases it can be said that increased mass and

Heavy aggregate Adds Deductt] decreased coupling between different comps-
block...................27 nearsalongthe pathof sound resultinhigh

Deduetionsfrom NRC forpaintedblock, percent transmission loss. Date Tables 27, 28, nnd 29
One' Two Three provide much useful information about the

Paint type ApplicationCoat Coat_ Coats transmission losses of many different types of
walls.

Any ................... Spray ....... 10 20 70

OBlines.............Brushod...20 5a 75 I-4.2.4--Glass
Latex or

re.In base .....Brushed ... 30 55 90 Glass windows are often the weak link in
Comentbaao,....Bruuhed...60 90 -- an otherwisegoodsound barrier.Acceptable
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sound transmission loss can be achieved in various stiffnsssos and barrier baits added to
most cases by a proper selection of glass, the hollow cavity inside the door if one exists.
Mounting of the glass in its frame should be It is usually difficult to specify the STC of a
done with care to eliminate noise leaks and door because the sealing between the door and
to reduce the glass plato vibrations, the frame is not a precisely controlled variable,

Acoustical performance of glass is often im- The variations in STC's of two doors as the
proved by a plastic inner layer or an air gap. sealing was improved by increasing the dsflec.
Table I-]4 shows the comparison of STC tion of gaskets, hy adding extra gaskets, and
values for glass and laminated glass of various by changing the gaskets materials, arc shown
thicknesses, Table 1-15 compares the mona. in Figure I-2g. In each ease the improved

iI lithic glass plate with air-spaced glass of equal sealing improves the performance such thatthicknesses, the STC approaches its maximum possible
value shown by the completely sealed case.

TABLE 1-14--SOUND TRANSMISSION This figure points out improvements that
CLASS OF MONOLITHIC AND can ba made by attacking the weakest link.

LAMINATED GLASS If better sealing does not offer sufficient ira.
TwoEquallyThick Layers provemcnt selecting a better door design be-

Overall Monolithic Ga_s w h a.030.tsch comes necessary. Generally the heavier doors
Thickness, Glau. PlamtlcInner Layer, provide increased attenuation. Wood and steelinch STC STC

doors behave essentially in o similar manner
fi,125 23 -- as shown in Figure 1-29 which shows a form
'.25 28 34 of the mass law dependence of STC's on
.fl 31 37 weights (in lbs/ft =) for woad and steel doors.
.75 36 41 These data which, are based on many tests

1.00 37 -- conducted in an acoustical laboratory, indicate
an increase of 8 to 9 dB in STC for a doubling
of the weight. Note, however, that affects of

TABLE 1-15---SOUND TRANSMISSION better design, better sealing, etc., are also
CLASS OF AIRSPACED GLASS AND reflected in this figure, The approximate m-

MONOLITHIC GLASS OF COMPARABLE lationships are
THICKNESS

For steel doom: STC = I5 + 27 log W
Comparably

ThickGlass For wood doors: STC = 12+ 32 log WOverall Air.spaced without

Thickness, Glass AirSpace. where W=weight of the door in lb/ft'. It
inch CanstracLlon STC ST(:] should be emphasized that these relationships
I.O Two 0,25-inchplates are purely empirical and that a large deviation

with a.S0.iach air apace....32 31 can be expected for any given door.
1,5 TwoO,25.ischplates

with 1-inchair spaeo.,......35 31
2.75 0.25.andO,5-thchplates I-4.2,6---Enclcaurcs

with2.inchair space.........39 36

4.75 0,25. ando.5-inch plates In many cases the purpose of an acoustic
with4-inchairspace.......40_6 enclosureistokeep thenoisefrom gettingin-

6,75 0,25- and a,5-lneh plates

wgh e-inchair space.......42 _6 side. Examples are sound proof booths for
machine operators and audiometrie test booths
for testing the hearing of employees. It is

I-4.2,5--Doom relatively straightforward to calculate the
noise reduction by employing the principles

Sound transmission loss of a door depends presented in Section I-4,2,3.2, since the ee-
l upon its material and construction, and the closure may simply be regarded as a small

sealing between the door and the frame. Most room, and its walls as partitions. More often,
doorsareofwood or steelconstructionwith however,anenclosure,orbox,isplacedaround
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FIGURE 1-28,mEffcets o£ Improved Scaling of Doors on Sound Transmission Class. (Based
on a Series of Testa on Two Different Types of Door.)

a noise source to keep the noise from getting ftx 10 ftx 10 ft wlth a 7 ftx 3.5 ft door (no
outside. In predicting the noise reduction for leak this time), and the sound pressure level
this case there are some subtleties which war- inside the box is measured to be 99 rib in the
rant further discussion. 500 Hz octave hand, what is the noise reduc-

To predict the noise reduction of an an- tiou of the enclosure?
closure the procedure is the same as with a
barrier wall. One first determines the trans- SOLUTION: As before, first determine the
mittence of the total surface area and then, total transmittance of the enclosure using
including the absorption of the space outside equation (70) as

the enclosure, determines the noise reduction Area, TL,
of the box, Item ft = dB T ST

EXAMPLE: Suppose the noisy machine in Wails ................ 375.5 50 0,00901 0.0039
the factory of the previous example is covered. Coiling .............. 1(10.0 50 .00001 ,0010
If the enclosure is built with partitions whose Door .................. 24.5 25 .00316 .0775
transmission loss in the 503 Hz octave hand

: is 50 dB and the size of the enclosure is 10 TotslTransmittsnea T= .0823
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FIGURE 1-29._Depcndenee of Sound Trnnsmisslon Loss for Doors on Weight. Approxi.
mute STC for wood door, STC=I2-b32 log IV; Approxlmalo STC for steel
door, STC=15+27 log IV; where IV=weight of/he door in Ib/sq ft,

and then the noise reduction from equation intensity, will increase until the amount of
(71) power absorbed by the walls is equal to the

logA=10 log 2865 _ power emitted by the source. This phenom.NR=IO
0.0823 -45 dB anon is referred to as "sound build.up'.

where the total absorption in the room is taken For example, the new machine to be in.
from the previous example for the case where stalled in the room will be enclosed by o 10 ft
the room was treated with absorbent materials, x 10 ftx 10 ft box made of steel with an ab-
In this case a noise reduction has been sorption coefficient in the 500 Hz octave bond
achieved that is greater than the 44 dB trans, of 0.02. Assume the floor is smooth concrete
mission loss that might be expected (and with with the same absorption coefficient. The
a 25 dB door), room constant for this enclosure is determined

However, the noise reduction (NR) cam- using equation (56b)

puted above is the difference between noise R =S(e a _ I) = 12 ft_.
levels inside and outside the box, and repre-
sent what one would most likely be concerned The sound pressure level just inside the an-
with in practice. The real question concerns closure (assume 5 ft to wall) is now obtained
the reduction in noise level at a point outside from equation (61b)

the box, measured before and after the instal. ( 1 4
lation of the box. An interesting phenomenon LpfL_+10 log _2_" +E /
occurs in a complete enclosure. If there is
some source of sound power and a box is built = 105 + 10 Iog (0.0685 + 3,5880)
around it, the sound energy density, or the = 110.6 dB re 2 x 10-" N/re'
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Note: r_ and/_ m,',st be in mstsm squared for First consider the STC of the floor. Generally,
this equation, floors have good STC since their structural
The soundpressurelevelthatexistedatthe requirementsaresuchthatthefloorhassuf-

5 ftpositionbe[oi'ethissteelenclosurewas 8slantmess,However,thisisnotalwaystrue,
built, was only especially in some of the modern apartment

constructions.

L_ = 105+ 10log(0,0885+0,0119) One ofthemain problemswithfloorsisthat
105-10,9 theyarelocatedinthedirectionofgravityfor

=94,1dB re2x 18-_N/re'-' footsteps,fallingobjects,supportoffurniture
and equipmentofallsorts,etc,Thesefalling

(usingR from theabsorptionexampleinthe objectsproduceimpact noisesboth inthe
appendixwithabsorptionintheroom), spacesaboveand belowthe floor,Becauseof

Thisvalueof94.1dB correspondstothe5ft theseimpacts,many floorsarenow testedfor
positionpriorto the constructionof theen- impactinsulation,
closure,whereasnoisereductioncorresponds As discussedin SectionI-3,4,a standard
tothevaluethatexistswithinthe enclosure,tappingmachinemakes impactson thefloor
For example, since a noise reduction of ,15 dB and tile sound pressure level is measured in
was determined for the enclosure 9d.1Z48 the space below. These measurements are
=49.1 dB is not used, but instead 110.6-45 made in one.thlrd octave bands and the spec-
_85.6 dB or an effective noise reduction of trum of the sound is compared to n set of
only 84.1--65.6=28.5 dB. standard contours resulting in a one.number

This problem is not insurmountable. The rating for the IIC of the floor. Also, the mean-
solution is to add absorption to the lining of ured sound pressure level in each of the 16,
the walls of the enclosure. If the job is good one-thlrd octave bands is normalized to a
enough, the level at the inside of the wall can room with an absorption of 10 metric sabins
be very nearly what it would he in a free field, or 108 sabins in square feet. To determine the
Intheaboveexample,theexternalroom con- soundpressurelevelsin thespacebelowthe
slantwas solargethatthesoundpressureat floor,equation(46)issimplyreversed
5 ftfrom thesourcewas essentiallythatofa
freefield,A quickcheckoftherelativemag- L,,=L.p-lOlog.4JA
nitudesof thetwo termsintheargumentof or
the logarithm in equation (fil) indicates this.

Another factor that must be considered is L_=L,+10 log.4o/A
resonance. If the dimensions of the box result where As is 108 sables end A is the absorp-
in resonance due to one of the modes of the tion in the room below the floor.

sound, the box can be driven to high levels of For example, suppose the floor of interest
vibration and become a new radiator of these is the ceiling of the large room used in the
components of the sound. When this occurs previous examples, If the floor had an IIC of
thesound pressureleveloutsidethe box can 51,what soundpressurelevelwouldthetap.
behigherthanitwas evenbeforethebox was ping machineproduceinthe room belowin
installed. This effect is significantly reduced the 500 Hz band? By definition, the IIC is
when the noise source occupies a sufficient the same as the sound pressure level in the
fraction of the room volume, by the use of 500 Hz band. Before adding the absorption
absorbent lining on the interior surfaces of the treatment the total absorption in the room in
enclosure, damping treatment on the panels, the 800 Hz band was 278 sebins. Thus
and stiffening of the panels.

108
I-4.2,7--Floom Lp---51+10 log_--47 dB re 2 X 10-_ N/m=

and with the measured background levels this
The use offloorsasbarriersofsoundinthe would notcontributeanythingstall.What

path betweentwo rooms isexactlyas with backgroundlevelwillbe measuredafterab-
wallsplus a few additionalconsiderations,serptionisaddedtotheroom? The totalab.
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sorption ia 2865 cabins in the 500 Hz band not be considered alone but as a floor-ceiling
and system. Wefl designed floor-ceillng systems

cansignificantlyimprovelheacousticenviron-

L_=5I +10 log _= meat by reducing impact so,and ,,_ ,,_.R.rat.o.'l

increasing the sound absorption, and attenuat-
: =37 dB re 2 x lfl -_ N/m =, ing tlm airborne sound that paSSes through the

Again it is seen how absorption in the receiv- floor,
ing space complements the sound harrier prop- Smmd transmission of a floor can be de-
erties of some other item. creased by increasing the weight of the floor

While these two calculations show the kind or by deslgnlng a more complex floor system
of games one can piny with numbers and ab. using acoustical botts, cavities, etc,, as shown

_ sorptlon treatments, it cannot be said that the in the figures for Data Tables 30 and 81,
I' real noises produced by objects hitting the The IIC of a floor cannot be significantlyincreased by incrcaslng its weight, but a car-

floor above will resemble the noises of the pet on the floor,or even better, a carpet placedtapping machine. There is no definite way
one can predict the sound pressure levels in on a pad, can greatly increase the IIC. The
the room beIow any particular floor without effects of various floor treatments on STC and
first measuring the noise of the specific impact IIC are shown in Table 1-16.
of interest. The only handle that is available Consideration must be given to what hap-
is that the blgher the IIC the lower tile sound pens when a piece el vibrating machinery is
level in the space below for most, but not all, mounted on tim floor, At the moment no
types of impact noises. Of course, just as with partlcular test procedure exists to predict
STC, the true shape of the sound spectrum what noise this type of installation will have,
must be considered in its entirety. Wbat can be said is that if the floor is driven

If it is desired to increase the IIC of a floor to a sufficiently high level of vibration it will
structure it can usually be accomplished with hecome an acoustic radiator of noise into the
relative ease by the placing of a carpet and spaces both above and below. To prevent
pad or other suitable soft material on the floor, sueb problems one must mount machinery on

With regard to airborne sound transmission, proper vibration isolation mounts,
it was shown earlier that the floor probably has
a good STC, It should not be overlooked, how. I-4.2.8--Ducts and Piping
ever, that flanking paths such as into the walls
of the upper room, dawn through the wall, and Previously the propagation of sound along
out into the space of tbe room below, can the length of a duct and some of the benefits
contribute a good portion of the noise in the of linings, bends, plenum chambers, etc., were
space below. Also, any impact on the floor discussed. Now the concern is with sound that
will send vibrations into the walls which can propagates through the duct wall, into and
become airborne sound in the room below, out of the duct. The primary concern in this

Laboratories that measure impact insula- case is keeping the sound from getting out of
tion provide a good test floor in terms of isvla, tbe duet, therefore, it should be remembered
tion. Any good installation of a floor that that ducts make good acoustical connections
must lmve a high insulation against impact between rooms. One does not want to have
noises should be equal to the laboratory setup, sound enter tim duct where it passes through
There are numerous ways and materials that a noisy room to be transmitted to another
can bo used to increase the isolation af the room, especially if a great deal of time, money,
floor from the wall and even from the subfioor, and effort have been expended to reduce the
The interested reader should consult a good noise (e,g. from fans, blowers, etc.) by install.
hook on architectural acoustics for the many ing plenums or silencers, In either cause, if
designs presently used, barrier treatment is applied on the outside of

Of additional benefit to the sound barrier the ductwork or the piping it should reduce
properties of a floor is the fact that if there the transmission of sound through the walls,
is a space below there is probably same kind The covering of a pipe or duct with some
of ceiling also. Consequently, a floor should sound barrier material is normally referred to
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TABLE 1-16._TYFICAL IMPROVEMENTS WITH
FLOOR AND CEILING TREATMENTS

Change in Ratings

Type of Treatment Airborne, Impact,
STO INR or IIC

2-inch concrete topping. 24 psf ............................................................ 3 0

Standard 44 ee carpet and 40.as pad .................................................. 0 4fi

Other carpets and pads ........................................................................ 0 44 to 56

Vinyl tile ................................................................................................ 0 3
0.5-inch wood block adhered to concrete ............................................ 0 20

0.5-inch wood block and resilient fiber under-
lay adhered to concrete ................................................................ 4 26

Floating concrete floor on fiberboard ................................................ 7 15

Wood floor, sleepm'a on concrete ........................................................ 5 15
Wood floor on fiberboard .................................................................... 10 20

Acoustical ceiling resiliently mounted .............................................. fi 27

Acoustical ceiling added to floor with carpet .................................... 5 10

Plaster or gypsum board eefling resiliently mounted ........................ I0 8

Plaster or gypsum board ceiling with insulation
in space above ceiling .................................................................. 13 13

Plaster direct to concrete .................................................................... 0 0

as "lagging". Lagging amounts to wrapping made of any limp impermeable membrane
the pipe with a flexible sound barrier material such as thin sheet metal, asphalted paper,
in such a way that no seams exist to permit rubber, lead loaded vinyl, lead sheet, etc. The
an acoustic leak, This is accomplished by over- heavier and limper the better, jast as with any"
lapping the barrier material at the places barrier application (see figures tar Data Table
where one piece ends and another begins, also 45 for application).
overlapping the two ends of each piece at tile Th_ means of determining haw much re-
point where they wrap back on each other, duction in sound level can be achieved by such
These seams should then be secured with duct treatment is a little more difficult to deter-
tape so that the barrier remains properly in mine than for a wall or enclosure because of
plaee, the different types of acoustical data that am

To realize full benefit of the lagging, the encountered. Some items that are useful as
barrier must not touch the pipe it is covering, lagging materials ouch as leaded vinyl may
Any direct connection between the lagging .also be useful as a hanging curtain or as a plug
and the pipe will cause the lagging to vibrate to close some opening. Consequently, the
as well, and reduce its effectiveness as a sound manufacturer of these items has tested them
barrier, This incidently also holds for any for transmission loss in the eeusl way between
enclosure around a noise source. The lag- two reverberation rooms. This provides a good
ging can be effectively "floated" away from measure of the sound barrier capability of the
the pipe wall by first wrapping the pipe with material, but requires that anu knows the
a layer of foam, fiberglass, or other porous sound pressure level very close to the pipe
material that acts both as a vibration isolator, along its length and the absorption in the sur.
and sound absorber, and even inereeses the rounding space. Some manufacturers actually
transmission loss in the higiler frequencies, mount their material on a piece of test pipe
The outer layer of barrier material can be and determine the noise reduction of the coy-
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ering by measuring the sound pressure level the paths of the sound from source to receiver,
inside the pipe and in the space outside the and how the harrier property is enhanced by
lagging. To use these data requires that the proper use of absorption in the receiving space.
sound pressure level inside the pipe, the sound Generally a wall behaves according to the
pressure level produced by the pipe vibrations, mess law as a harrier but tills predicted mass
and the absorption in the surrounding space law can be exceeded if proper design tech-
be known, niquss are incorporated, such as using double

Some measurements are made with a test wall Even this double wall construction can
pipe in a reverberation room with a noise be enhanced as a sound barrier if the space
source of some kind inside the pipe, Measure- between the two sides is filled with a sound
ments are made in the room with only the absorbing material, or more limp mass can be
bare pipe and again after the pipe is lagged, added by simply hanging a piece of sheet lead
This measurement is called "Insertion Loss", or leaded vinyl in the space, All of these tsch-
i.e., the loss ef sound pressure level due to the niquss havn been in use for some time such
insertion of the item under test, This is the that many constructions are available.
same technique as used for mufftera and other The capability of obtaining tremendous
such devices, sound transmission loss through a wall still

Since these insertion loss data are so much has a weakest link, All too often the effective-
more meaningful and easier to use, there is hess of a wall is reduced or even destroyed
presently under consideration by ASTM e by careless inclusion of poor sound barrier
standard test procedure for pipe lagging. Hope. windows end doors or even an open leak some-
fully, in the near future the new data goner- where in an otherwise impermeable wall, (See
ated by this method will be available for use, example in Subsection I-4,2,3.2,)

In pipes in which there is some fluid flowing, Not only does the weakest link reduce our
the sound source may be more than the noise effectiveness but flanking is a reality that can-
of the tan, blower, or whatever. The turbulent not be overlooked. If a sound barrier is to be
fluid flow also creates noise which can travel installed then someone is concerned enough
far downstream from the source. The noise about it te spend the time and money, It only
malting item is usually connected to the fol. seems reasonable that the inetafiatioo should
lowing piping so that when the fluid.borne produce its best results. No portion of the
sound causes the pipe to vibrate, the vibration noise source should touch the barrier, and the
of the noise source is also transmitted along barrier shoaid be isolated from other surfaces
the pipe walls, Any or all of tlmso vibrations that extend beyond it. For example, even
can result in an increased sound power output when simply putting an enclosure over a noisy
of the piping system. :It is therefore recom- machine, the enclosure should not be mounted
mended that flexible pipe connections be in- directly to the floor even if the machine is on
sertad every so often in the pipe to prevent vibration isolation mounts. There may still
the passage of the pipe wall vibration to the he some vibration in the floor and that, when
next section of pipe. Prevention of such vibra, coupled wlth the wall and the noise inside,
tion paths, or short circuits, can be very help- can result in a loss of effectiveness,
ful in reducing the amount of attenuation Also, with enclosures one must be concerned
required in the succeeding section of piping, with buildup of the sound pressure level within

the enclosure and the room constant. For
I--4.3--NOISE CONTROL BY example, let an enclosure he placed at a pssi-

COMBINATION OF tion 10 ft from a noise source, and over the
ABSORPTION AND BARRIER frequency range of interest let the trensmis.

sion loss of the material he 30 dB, If the
I-4,3.1--Walls and Enclosures sound pressure level is measured at this posi.

tion 0na might at first expect the level to
Wails are usually thought of as sound bar. be reduced by 30 dB. This is not the case,

riere, but they are also a place to mount sound however. When the enclosure is built around
absorbent materials. It has been discussed the noise source it becomes a new room with

I how walls introduce a transmission loss into its own room constant which will be different
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from that of the original space. If the original are more significantly affected, When the
apace is a very large room or outdoors such dimensions are small compared to a wove-
that the sound field is essentially that of a length the sound wave merely diffracts over
free field, the sound pressure level at the 1Oft the tap or around the edges and tim nttenua-
position will be approximately 28 dB helow tiou is negligible,
the sound pressure level of the source (see For the maximum effect the wall should be
Figure 1-17). If the enclosure is now con- as high and as near to the sound seusec or
ctructed out of a highly reflecting material receiver as possible, When considering the use
such as steel, a reverberation field is set up of a wall as a sound barrier the relative posi-
inside the enclosure, If the room constant of tions of the source and the observer must be
the enclosure is now determined to be 500 taken into account Also, it is possible that
the sound pressuse level at the enclosure wall the side of the wall toward the noise source
on the inside will be only 20 dB below the may need to be lined with an absorbent ms-
sound pressure level at the source, or 8 dB terlal so that reflected sound waves do not
greater than the original measurement. Thus increase the sound pressure level on this side.
the transmission loss of the panel will be 30
dB below this new value and the overall re- I-4.3,2--Ducts and Piping
duction on the outside of the wall will only
be 22 dB and not the 30 dB that was

anticipated. When noise from an air duct must be re-
This seund pressure buildup inside the on. duced the usual procedures of absorption and

closure can cause an effective decrease in sound transmission loss are used. A lining of an
absorption type material not only reduces the

transmission loss of up to 10 dB, It is for sound pressure level observed outside the duct
this reason that enclosures are normally lined but also attenuates the sound waves that arewith a sound absorbent material in order to
increase the room constant of the enclosure, propagating along the inside of the duct. For

these sound waves the attenuation due to an
It should be noted, however, that not in absorbent type lining, per Equation (63),

any case can thc use of acoustical treatment
inside a room reduce the sound pressure level Attenuation_19.6 Pa ',_dB/ft
at a point below that of the direct path trans-
mittad wave, This wave is the free field wave where P is the perimeter in inches, A is the
which represents the minimum achievable cross-sectional area in square inches, and a is
sound pressure level that can be obtained with. the absorption coefficient of the liner material.
out using a euund barrier between the source This empirical relationship has been found to
and the receiver, predict the attenuation to within 10 percent

When using an enclosure to reduce the noise over a limited range of duct size, absorption
transmitted from a sound source, the import- coefficient and frequency of the sound, For
anseoflseksesnnotheoveremphssized. Avery cases outside these ranges many techniques
small area of low transmission loss can greatly are available for reducing the sound pressure
reduce the effectiveness cf the surface. If, for level. These techniques include the usa of
example, a panel with a transmission loss of mufflers, tuned absorbers, bends, restrictions,
50 dB, 4-it wide by 8-it long is installed with special design nf the duct liner plenums, etc.
0,1-inch crack around the edge, the effective To limit the noise transmitted through the
transmission loss is reduced to approximately pipe walls, a limp, massive, impermeable coy-
22 dB. ering over some porous sound absorbing mate-

The effects of a freestanding wall as a sound rial can produce significant insertion loss, Vi-
barrier depend on the frequency of the sound, bruticn breaks in the length of the pipe or
the height, and the location of the wall. The dnct also serve to step the flow of vibrational
frequency dependence is such that the dimen- energy along the length of the piping.
siena of the wall or barrier must be very much Piping connected to vibrating machinery
larger than the wavelength of the lowest ire. such as a compressor should be isolated by
quency of interest. Just as with absorption flexible couplings, or isolation hangers as
and transmission loss, the higher frequencies shown in Figure 1-30. The use of additional
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mass to further reduce vibrations is also requirements for ventilation and mointe.
shown. The compressor itealt is mounted on nonce,
vibration isolators. Where this is insufficient, weather exposure,
the floor it_ell should be isolatsd from ad- temperature environment, and
jacent building structures as shown in Figure lifetime of the material under above situs-
1-31. Such isolation may also be used for tions.
offices adjacent to production areas.

Noise generated by machinery can be re- I-5_SELECTED PUBLICATIONS
duced ia adjacent work areas by the use of FOR FURTHER READING
barriers (Figure 1-32). Acoustic absorbent
lining on such imrriess on the side toward the I-5.1--EOOKS ON ACOUSTICS AND
source will increase this effectiveness. Eeduc- NOISE CONTROL
tions of 5 to 10 dB in the low frequency range
and 20 dB in the high frequency range can
be achieved. Much larger attenuation is oh- American Society of Heating, l_efrigurotion,
tained with a complete enclosure. These and Air Conditioning Engineers (ASHRAE);
require well.dssigned access doors and obear- "Guide and Date Book, Systems", Chapter
vation windows. In any noise control appllca- 33, Sound and Vibration (1970)
tion, while the required sound pressure level Eeranek, L. L.; "Noise and Vibration Con-
reduction will be the prime determiner of the trol", McGraw-Hill, New York (1971)

acoustic treatment necessary, one should not Eeranek, L. L.; "Noise Reduction", McGraw-
overlook such items as the 2ollowing: Hill, New York (1980)

space limitation,
weightlimitetion, Beranek, L. L., "Acoustics", McGraw.Hi_l,
cost limitetion, New York (1957)
exposure to damage by moving objects Beranek, L. L.; "Acoustic Measurements",

(e,g., lift trucl_), McGraw-Hill, New York (1949)

67



TEXTILE MACHINERY

] MOUNTED ON 1"INCH- J'._'_/ -- THICKFELT,ORCORK
/ AND RIBBED RUDDER PADS.I."4 '

TCOLUMNS AND WALLS SEPARATED _':°" :.
FROM FLOOR SLAB SY ASPHALT- _
IMPREGNATED GLASS FIBER / _- "
BOARD EXTENDING 2 FEET BELOW
FLOOR SLAB .

FIGURE 1-31,lVlbration Break in Building Structure to Reduce Transmission of Vibratlona

Bezendt, R. D.; Winzer, G. E.; Borroughs, Bruel, P. V.; "Sound Insulation and Room
C. B.; "A Guide to Airborne, Impact, and Acoustics", Chapman end Hall Ltd., London
Structure.Borne Noise Control in Multifamlly (1951)

Housing", prepared by National Bureau of Close, P. D.; "Sound Control and Thermal
Standards for Federal Housing Adminletra- Inselation of Buildings", Reinhold Publishing
floe, I3. S. Govt. Printing O_ee, Washington, Corp., Now "fork (1966)

• tpb.C. (1967) Egon, "Concepts in Architectural Acoustics ,

Berendt, R. b.; Winser, G. E.; "Sound In. McGraw.Hill, New Yoric

sulotion of Wall, Floor, and Door Construe. Harris, C. M.; "Handbook on Noise Control",
tides", National Bureau of Standards Mona- McGraw-Hill, New Yoric (1957)
graph 77 (Nov. 1964)

Hunter, "Acoustics", Prentice-Hall, Eagle-
Bolt, R. H.; Lukasilc, S. J.; Nolle, A.W.; wood Cliffs, N. J. (1962)

Frost, A. D.; "Handboalc of Acoustic Noise "Industrial Noise", Public Health Service
Control", WADC Technical Report $2-204, Bulletin 1572, H. S. Goat• Printing Ol]ise
Vol. 1, USAF Wright Air Development Con- (1987)

tar, Ohio (Dee. 1952) Ingerslev, "Acoustics in Modern Building

Bolt, l:t. H.; Lukaeik, S. J.; Nolle, A.W.; Practice", Architectural Press, London (1952)
Frost, A, D.; "Handbooh of Acoustic Noise Kinsey, B. Y.; "Environmental Technologies
Control", WADC Technical Report 52-204, in Architecture", Prentice.Hall (1965)
VoL 1, Snpplament 1, USAF Wright Air De- ICinsler,L. E.; Fray, A. R.; "Fundamentals of
velopment Center, Ohio (1955) Acoustics", Wiley, 2nd ed. (1962)

Broch, J. T.; "The Application of the BrUel Knudsen, V. 0.; "Architectural Acoustics",
and Kjaer Measuring Systems to Acoustic Wiley, London (1947)
Noise Measurements", Britel and KJaer In- Kryter, K. D,; "Effects of Noise on Man",
strumenta (Jan, 1971) Academic Press, New York (1970)

58



NOISY END
OF MACHINE

WORK FLOW

PARTIAL LEAN-TO

: WORKFLOW WORKFLOW

/.

_ SHORT

WORK FLOW
TUNNEL

FIGURE 1-32._Typieal Barriers for Partial Noise Control in Work Areas.

Meyer, H, B.; Goodfrlend, L. S.; "Acoustics Paterson, A,P.G.; Gross, E. E. Jr._ "Hand-
for the Architect", Reinhold, New York book oF Noise Measurement", General Radio
(1957) Company(1972)

NBS Sound Section St_ff, "Sound Insulation Purkis, H. J.; ';Building Physics: Acoustics",
ot Wall and Floor Constructions", Building Pergammon Press (1966)

Materials end Structures Report 144,Nationnl Rettinger, M.: "Acoustics, Room Design and
Bureau of Standards (Feb. 1955) Noise Control", Chemical Publishing Co., New
Oisen, H. F.; "Acoustical 'Engineering", D. York (1968)

Van Nostrand, Now Jersey (1957) Richardson, E. G., Ed.; "Technical Aspects of
Parkin, P, H.; Humphreys, H, R.; "Acoustics, Sound", Vol. 1, Elsevier Publishing Co., New
Noise and Buildings", I;'. A. Praeger Publish- York (1953)
era, New York (1958)

Sabine, H, J.; "Less Noise, Better Hearing",
Par]de, P. H._ Purkis, H. J.; Seholes, W.E.; The Celotex Corporation
?Field Measurements of Sound Insulation be-
tween Dwellingu", Her Majesty's Stationery Smitll, "Acoustics", Elaevler, Amsterdam,
Grace, London (1960) New York

59



Stevens and Betas, "Acoustics end Vibrational FABRIC MATERIALS
Physics", Edward Arnold Ltd., London
(1966)

Kath, Von u.; "Der Eintlu_s Der Bvkleidung
Thumann, A.; Miller, R. K.; "Secrets of Noise Auf Die Scheilahsorptica Von Einzelper-
Control", Fairmont Press, Atlanta, Go. sonen", (The Influence of Clothes on the
(1974) Sound Absorption of Individual Persons),
Yerges, L. F.; "Sound, Noise and Vibration Acustica, 17(4), pp 234-237 (1966)
Control", Van Nostrand Reinhold, New York
(1969) "Acoustical Drapery", J. Acoust. See. Amen,

47(4), pp 971-972 (1970)

I-5.2--PERIODICAL REFERENCES Lehedeva, I. A,;Nseterov, V. S.; "Acoustical
Parametem of a Lightweight Perforated Mem-
brane", Soviet Physics.Acoustics, 10(3), ppThis compilation comprises 239 papers on

acoustic tests performed on building mate- 239.275 (1964)

rials,and noisecontrol.In thesearchfollow- Kingebury,H. F.;Wallace,W, J.;"Acoustic
ing sources were examined: Absorption Characteristics of People", S/V

1. Shock and Vibration Digest: Sound and Vibration, 2(12), pp 15-19 (Dec.
Jan, 1969-Feb. 1973 1968)

2. J, Acoust, Soc. America
3, J. Sound and Vibration: FELT

July1934-July1972

4. S/V Sound and Vibration: Tyzser,F.G.;Hardy,H. C.;"The Properties
Jan.1egg-June1973 ofFeltinthe ReductionofNoiseand Vibra-

5. Acseticu:Jan.1936-June1972 tion",J.Acoust.Soc.Amen, 19(5L pp 872-
6. Nat'l Res. Council, Canada. List 877 (Sept. 1947)

of publications (1947-71)

In addition, pertinent references listed in each Utley, W. A,; et al_ "The Use of Absorbent
article were included. Material in Double-Leaf Wall Constructions",

J. Sound and Vib., 9(1), pp 90.96 (Jan. 1969)
I-5.2.1_Acoustic Materials

FOAMS

Wood Brick

FabricMaterials Glass "AcousticalFoamsforSoundAbsorptionAp-
Felt Lead pllcations', S/V Sound end Vibration, 11(7),
Foams Steel pp 12-16(July1970)
Plastics Metal Fibers
Porous Sandwich Gardinier, R. Ed at el; "Acoustical Foams for

Materials Construction Sound Absorption Applications", S/V Sound
Concrete General and Vibration, 4(7), pp 12-16 (July 1970)

WOOD "S/V Observer_ Noise Control in the F-111",
S/V Sound and Vibration, 2(g), p 4 (Aug.

Heebink, T. B.; Grantham, J. B.; "Field/Lab- 1988)
oratory STC Ratings ot Wood.Framed Parti-
tions"_ S/V Sound and Vibration, 5(10), pp PLASTICS
12-16 (Oct. 1971)

Godshall, W. D4 Davis, J. H.; "Acoustical Betzhold, Von. C.; Kurz, K.; "Schalldamm-
Absorption Properties of Wood-Base Panel aloffe Aus KunstetP', (Plastic/or Sound In-
Materials", Forest Products Journal, 104, p 8 sulation), Acuatics, 26(3), pp 162-135 (March
(1989) 1972)

60



POROUS MATERIALS Nell,Van.G. G,;"Die Frequenzabhangiglmit
Der Komplexen Elastizitets]¢onstantenEin-

Mechal,Van F.;Royar,J,;"Expcrimnntelle igerBaustof[eZwischenetwa5 und 100kHz",
UntersuchungenZur TberieDes ParesesAb- (FrequencyDependency of ComplexElastic
sorbers",((ExperlmsntalInvestigationof the Constantsof Some BuildingMaterialsbe
Theory of PorousAbsorbers),Acustlca,26 tweenApproximately5 and 109 kHz),Acus-
(2),pp 81.96(Feb.1972) tlca,2442),pp 93-100(Feb.1971)

"Der Einflass Von Materlaleigenschaften, _ns- Eisenberg, A.; Quenett, R.; "Sound Reduction
besondere Von Gefugcdichte Und.Stelfigkelt by Multilayered Glass Tbermopenes", (Schall.
Aut Des Schalllsolations-Ver-Halten Poroser dammung yon Doppelsehelben Aus Mehr-
Absorber", 7th Intl. Congr. on Acoustics, schichtglasem), 7th Intl• Congr. on Acoustics,
Budapest,p 129 (1971) Budapest,p 81 41971)

CONCRETE "FunctionalAcoustic'Absorbers",S/V Sound
and Vibration,3(7),p 4 (July1969)

Kihlman,T,; Sound TransmissioninBuild- LEAD
ing Structuresof Concrete",J. Sound and
Vib.,11(4),pp 435-455(April1970)

Ward, F. L,; Randall, IC.E " Bisenberg, A.; Qsenett, R.; "Schalldammung.; Investigation of von Doppelschsiben Ass Mehrschichtglasarn",
Sound Isolation of Concrete Slab Floors", J, (Sound Reduction by Multilayered Glass
Sound and Vib., 3(2), pp 205.215 (Mareb Therrnopanes), 7th Intl. Congr. on Acoustics,
1966) Budapest,p 81 41971)
Nail,Von, G.G,; "DieFreqaenzabhangigkeit
Der Komplexen Elastizitatshonstenten Ein- Ostergaard, P. B.; Cardlnell, R, L.; Good-
iger Baustoffa Zwischen etwa 5 und 100 kHz", friend, L. S.; "Transmission Loss of Leaded
(FrequencyDependencyof Complex Elastic BuildingMaterials",J. Acoust.Sac.Amer,,
Constants of Some Building Materials be- 35(6), pp 83%843 (June 1963)

twsen Approximately 5 and 10 kHz), Acus- Meier, A. V.; "Application ot Lead for Sound
tics, 24(2), pp 93.100 (Feb. 1971) Insulating Partitions", S/V Sound and Vibra-
Kohasi, Y.; "Sound Absorption Characterls- tion, 1(5), pp 14-19 (May 1967)
tics of a Hollow Concrete Block with a Slotted

Meteer, C, L.; "Application of Lead-VinylFace", Report in the 6th Intl, Congr. on
Noise Barriers in Transportation Equipment",

Acoustics, Tokyo, Vol. III Paper E-3-5 (1968) SAE Paper No. 720222, pp 1-7

BRICK
STEEL

Nell, Von. G, G,; Dm Frequenzabhangigkeit
Der Komplexen ElastizitaLqkonstanten Bin- Nell, Von., G. G.; "Die Frequenzabhangigkeit
iger Baustoffe Zwisehen ctwa 5 und 100 kHz", tier Komplexen Elnstigltetekonstanten Ein-
(Frequency Dependency of Complex Elastic iger Baustoffe Zwischen etwa 5 und 1O0 hHz",
Constants of Some Buihling Materials be- (Frequency Dependency of Complex Elastic
twesn Approximately 5 and 100 hHz), Acus- Constants of Soma Building Materials be.
tics, 9442) pp 93-100 (Feb. 1971) tween Approximately 5 and 100 kHz), Acus.

tics, 24(2), pp 93-I00 (Feb. 1971)
GLASS

METAL FIBERS

Bhandari, P. S.; Balachandran, C. G.; Krlsh-
nan, P. V.; "Functional Sound Absorbers and Karplus, H. B.; et el; "Noise and Vibration

It
Noise Reduction in a Cafeteria", Indian J. Control with Fiber Metallurgy , J. See. Japan,
Tech., 3(11), pp 345-350 (Nov. 1955) I0(5), pp 209.217 (Nov. 1964)

61



SANDWICtl CONSTRUCTION Scott, H. L.; "The Performance of Sound Ab-
• tp

sorbers in a Radlsl Diffuser Configurahon ,
J, Sound and Vib,, 19(4), pp 445.451 (Dee,

Choudhury, N, K. D.; Bhandari, P. S.; "Ira- ]971)
pact Noise Rating of Resilient Floors", Acus.
tica, 26(3), pp 135-140 (March 1972) "How to Select Acoustical Materials," Acous-

tic_] Materials Aeon,, 7, pp 187-188 (July
Chen, Y. N.; "Influence of the Space in the 1965)

Acoustic Sandwich Sheet 'Hockwool, Foil, Waller, R. A.; "The Performance and Eeo-
Perforated Plate' on the Sound Absorption
Capacity", 7th Intl. Congr. on Acoustics, nomlcs of Noise and Vibration Reducing
Budapest, p 241 (1971) Materials in the Construction Industry", J.

Sound aml Vib,, 8(2), pp 177-185 (Sept. 1968)

Burns, J. J.; "The Use of Asphalt.Mastics for Limlblad, S.; "Impact Sound Characteristics
Acoustical Damping", S/V Sound and Vibra. of Resilient Floor Coverings with Linear and
tion, fi(1O), pp 4, 6, 8 (Oct. 1972) Nonlinear Dissipative Compliance", 7th Intl.
Tayoda,H.; Hayek, S.; "Attenuation of Acous. Cougr. on Acoustics, Budapest (1971)
tic Waves by Composite Plates". J. Sound Svensson, J.; "Impact Noise Reduction Pea-
and Vib., pp 103-113 (Jan. ]971) dieted from Samples on Flooring Materials",

Higgs, R. W.; Eriksson, L. J.; "Acoustic At- 7th Intl. Congr. on Acoustics, Budapest, p 90
tenuation in Composite Materials", J. Aceust. (1971)
See. Amer., 50(1), pp 306.309 (July 1971) Borlsov, L. A.; "Experimental Investigation

oftileEffectiveness ofSound.AbsorbentCoat-

Heeblnk, T. B,; Gsantham, J. B.; "Field.Lab- ings", Soviet Phys, Acoust,, 11(4), pp 396-
oratory STC Ratings of Wood-Frnmed Parti- 372 (1966)
tions", S/V Sound and Vibration, 5(10), pp
12.16 (Oct. 1971) Mallik, A, K.; et al; "Improvement of Damp-

ing Characteristics of Structural Members
UtJey, W. A.; Cummings, A.; Parbrook, H.D.; --,, jwith High Damping Elastic Inserts , . Sound
"The Usa of Absorbent Material in Double- and Vib,, 27(1), pp 25-36 (Mar, 1973)

• " So d dLeaf Wall Constructmns , J. un an Vih.,
9(1), pp 90-96 (Jan. 1969) Yerges, L, F,; "The Use of Acoustical Ab-

sorbents in Industrial Noise Control", S/V
Braunisch, Van H._ "Vibration Damping by Sound and Vibration, 6(9), pp 31.32 (Sept.
Three-Layered Sandwich Systems", Acustlcn, 1972)
22(5), pp 136-144 (1969)

Emme, J, H.; "Composite Materials for Noise

GENERAL and Vibration Control", S/V Sound and Vi.
bration, 4(7), pp 17-21 (July 1970)

"Lead-Vinyl Fabric Shuts out Noise", Mate-
Szudrowicz, B.; Zuehowlcz, I.; "Uber Bczelch- rials in Design Enginvcrlng, 64(4), pp 27-29
nung dcr Akustischen Eigenschaften yon (Oct. 1966)
Werkstoffen und Konstruktionen auf Grund
van Mesaungen an Kleinen Probes", (Speci- "Functional Panels Control Noise", S/V
ttcation of Acoustical Properties of Structural Sound and Vibration, 3(7), pp 4, 6 (July
Materials and Construction on the Basis of 1969)

Small Test Models), 7th Intl. Congr. on Acous- "Grass Makes a Good Sound Absorber", S/V
tics, Budapest (1971) Sound and Vibration, 3(5), p I0 (May 1969)

, Callaway, D. B,; Ramer, L. G.; "The Use of Brilloin, J,; "Sound Absorption by Structures
Perforated Facings in Designing Low Fre- with Perforated Panels", S/V Sound and Vi.
quency Resonant Absorbers", J. Acoust, Sac, bration, 2(7), pp 6-22 (July 1968)
Amer., 24(3), pp 309-312 (May 1952)

Panchaly, M.; Bindal, V. N,; "Transmission
"Acoustical Ceilings", Contr. Spec. Inct., Loss Studies in Granular Materials", _Acus-
Monograph 09M531 (June 1970) tics, 17(1), pp 51.55 (1966)

62



Dugger, B, C.; "Special Sound Absorptive Kihiman, T,; "Transmission of Structure.
Materials in Noise Control", Amer, Industrial Borne Sound in Buildings", Natl. Swedish
Hygiene Assn. J., 20, pp 447-452 (Dee, 1959) Inst. of Building Research, Box 27163, Stock.

holm 27,Report0-1967
I-5.2.2--BUILDINGS AND BUILDING

COMPONENTS ROOMS

Houses and Buildings
Rooms Harris, C. M.; "Acoustical Design of the John
Walls and Partitions F. Kennedy Center for the Performing Arts",
Panels J. Acoust, Sac. Amen, 51(4), pp 1113-1126
Floors (April 1972)

Ceilings "Acoustical Drapery", J. Acoust. Sac, Amer,,
Doors and Windows 47(4), pp 971-972 (1070)
Fences and Other Noise Barriers
Effects of Structural Elements Sarkov, N,; Petter, K,: "abet Absorptions-
Architectural Acoustics gradmessungen in Hallraum', (Measurement
Standards of Degree of Absorption in Halls), 7th Intl.

Congr, of Acoustics, Budapest, p, 189 (1971)

HOUSES AND BUILDINGS Lazar, D.; "Schallsehluckendre Modulele-
monte', Intl. Congr. on Acoustics, Budapest,

Young, J, R.; "Attenuation of Aircraft Noise p 249 (1971)
by Wood-Sided and Brick.Veneered Frame
Houses", Stanford Research Inst,, NASA CR- Kihlman, T,; "Sound Radiation into a Rec.
1837 tengular Room. Applications to Air-Borne

Sound Transmission in Buildings", Acustica,
Pmtlove, A, J.; "The Transmission of Outdoor 18(1), pp 11-20 0967)
Noises into Buildings", Environmental Engi-
neers, 43, pp 7-10 (March 1970) Eijk, J. van Den; "The New Dutch Code on

Noise Control and Sound Insulation in Dwell-
Hardy, A, D,; Lewis, P. T.; "Sound Insula- ings and its Background", J, Sound and Vib.,
tien Standards for Buildings Adjacent to 3(1), pp 7-19 (Jan, 1966)
Urban Moterways", J, Sound and Vib., 15(1),
pp 53.59 (Mar. 1971) Bhandarl, P, S,; Balaehandran, C. G.; Krish.

"Engineering Outline 113; Sound Insulation nan, P, V.; "Functional Sound Absorbers and
in Buildings", Anon. Engineering, 205(5314), Noise Reduction in a Cafeteria", Indian J.
pp 307-310 (1968) " Technoh, 3(11), pp 345-350 (1965)

Siekman, W., Jr,; "Architectural Acoustics Barren, M,; "Growth and Decay a[ Sound
(A Problem of Measurement)", Frontier, 3, Intensity in Room According to Some Farrau.
pp 16.21 (Autumn 1966) lae of Geometric Acoustics Theory", J. Sound

and Vib., 27(2), pp 183-196 (March 1973)
Sate, H.; "On tl_e Outdoor Noise Insulation
of Dwellings Particularly on the Results of
Field Measurements", Reports of the 6th Intl, WALLS AND PARTITIONS
Congr. on Acoustics, Vol. IV, Paper F.5-16,

Tokyo (1063) Utley, W. A,; Cummings, A.; Parbrook, H, D.;
Ingemanssen, S.P.N.; "The Calculation of "The Use of Absorbent Material in Double-
Sound Insulation in a Building", Reports of Leaf Wall Constructions", d, Sound and Vib.,
the 6th Intl.Congr.on Acoustics,Vol.Ill, 9(I),pp 90.96(Jan.1999)

PaperE-4-7,Tokyo (1998) Heebink,T.B.;Grantham,J.B.;"Field/Lab-
Ellwood,E.;"The Anatomy ofa Wall",SIV oratorySTC RatingsofWood-Framed Patti-
Sound and Vibration,6(6),pp 14-13(June tlons",S/V Sound and Vibration,_;(I0),pp
1972) 12-16(Oct.1971)

93



Meier, A. V.; "Application of Lead for Sound Nilseon, A. C,; "Reduction Index and Bound-
Insulating Partitions", S/V Sound and Vibra. ary Conditions for Wall between Two Ree-
tion, I(5), pp 14-19 (May 1967) tengular Rooms. Part I: Theoretical Results",

Rettinger, M.; "Acoustic, Room Design and Acustica, 26(1), pp 1-8 (Jan. 1972)
Noise Control", N. Y., p 386 (1958) Kihlman, T,; "Sound Transmission in Build-

ing Structures of Concrete", J. Sound and
Harris, C. H,; "Redaction of Noise by Walls Vib., 11(4), pp 435-445 (April 1970)
or Fences", Handbook of Noise Control, p 7.
New York (1975) Vellzhanina, K. A.; et al; "Impedance Investl-

Slekman, W.; "STC's and Room Dividers", gatlon of Sound Absorbing Systems in Oblique
Sound Incidence", Soviet Physics.Acoustlcs,

Construction Specifier, pp 51.54 (Dec. 1971) /7(2), pp 193-197 (Oct,/Dec. 1971)

"Eine Dunne, Leiehte Trcnnwand mit Hoher Lord, P.; "Improved Sound Insulation of Dou.
Schalldammung", (A Thin Lightweight Parti-
tion Wall High Sound Reduction), 7th Intl, ble Leaf Partitions Using AbBorbeot Cavity
Congr. on Acoustics, Proceedings 4, p 77, Linings", Insulation, I0(3), pp 122-123
Budapest (1971) (1966)

Szudrowicz, B.; Zuchawicz, I,; "Uber Bezeich- Von Meier, A.; "Sound Insulation of Stiff
nung der Akustlchen Eigenschaften yon Werk. Lightweight Partitions", Reports of the 6th
steffeo und Konstruktionen AuI Grund Von Intl. Congr. on Acoustics, Tokyo, Vo], III,
Messuageo an Kleineo Prohen", (The Desig- Paper E.4-4 (1969)
nation of Acoustic Properties of Materials and Banuls.Terol, V.; "Composed Airborne Sound
Constructions Based on Small Sample Mess. Isolation of Partitions under Suspended Ceil-
urements), 7th Intl. Congr. on Acoustics Pro- ings", Reports of the 5th Intl. Congr. on
ceedings 4, Budapest, p 141 (1971) Acoustics, Tokyo, Voh III, Paper E-4.5 (1968)

Ingemanson, S.; "Bound Insulation of Light Fader, B.; "Mass.Air Muss Resonance Mono-
Walls", 5th Intl. Congr. on Acoustics Proceed- graph", S/V Sound and Vibration, 4(8), p 25
ings, Liege (Sept. 1965) (Aug. 1970)

Lindahl, R.; "The Use of Insulation Board in Tseo, G. G.; "Estimating the Noise Reduction
Walls of Gypsum and Wood Studs to Improve of Wall Structures of Enclosures", J. Acoust.
Airborne Sound Insulation", 5th Intl. Congr, Soc, Amer., 52(6), Part 1, pp 1573-1578 (Dec.
on Acoustics Preceedings, Liege (Sept. 1965) 1972)

Zaborov, V, I.; "Normalization of the Acoustic PANELS
Reduction in Buildings", Soviet Physics-
Acoustics, 16(1), pp 43-45 (July/Sept. 1970)

Awaya, K.; Miyazaki, Y.; "A New Theory on
Donate, R. J.; "Sound Transmission through the Edge Effect of Sound Absorbing Panels",
n Doable-Leaf Wall", J. Acous. Soc. Amer., 7th Intl. Congr. on Acoustics Proceedings 4,
5_(3), pp 907-8]5 (March I972) Budapest, p 945 (1971)
Kost, Von A.; "Mmle]luntersuchungeo zur
Theorie der Einfachwand", (Model Investiga- Ford, R. D.; Lord, P.; Walker, A. W.; "Sound
tions on the Theory of Partition Walls), Acus- Transmission through Sandwich Construe.
tlca, 18(6}, pp 3,t2-350 (1967) tlons", J. Sound and Vii)., 5(l), pp 9-21 (Jan.

1967)
"Zur Luftschalldammung yon Einschaligen
Wanden und Decken', (Airhorne Sound In- Fang, G. T.; "Influence of Internal and
sulation of Single Partitions and Ceilings), Boundary Damping on Response of Panels to
20(6), pp 334.3,12 (1968) Random Excitations", Reports of the 6th Intl,

Congr,on Acoustics, Tokyo, Vol. IV, Paper
Nilsson, A. C.; "Reduction Index and Bound- F-4-9 (1968)
ary Conditions for n Wall between Two Rec-
tangular Rooms. Part II: Experimental Re- Kuga, S.; "On the Sound Transmission Loss
sulte",Acustica,96(I),pp 19.23(Jan,1972) ofSandwichPanels",Reportsofthe6thIntl,

64



Congr. on Acoustics, Tokyo, Vol. III, Paper Barton, C. K.; "A Single Number Rating for
E-4-6 (1998) Effective Noise Reduction", S/V Sound and

Vibration, 7(2), pp 23.25 (Feb. 1973)

FLOORS Heebink, T. B.; Grantham, J. BJ "Field/
Laboratory STC Ratings of Wood-Framed

Ward, F. L.; Ranadall, K. E.; "Investigation Partitions", S/V Sound and Vibration, 5(10),
of the Sound Isolation of Concrete Slab pp 19.16 (Oct. 1971)

Floors", J. Sound and V/b,, 3(2), pp 205-915 Siekman, W.i etal; "A Simplified Field Sound
(March 1966) Transmission Test", S/V Sound and Vibra.

Choudbury, N. K. D.; Hhaadari, P. S.; "Ira- tion, 5(10), pp 1%21 (Oct. 1971)
pact Noise Rating of Resilient Floors", Acus. "Standards and Codes", S/V Sound and Vt-
tica, 26(3), pp 135-140 (March 1972) brotion, 5(2), pp 4-5 (Feb. 1971)

Ver, I. L, "Impact Noise Isolation of Corn- "Airport Operators Quit Noise Abatement
pesite Floors", J. Aceust. Soc. Amer., gO(4), Council", S/V Sound and Vibration, 2(3), p 4
pp, 1043-1050 (Oct. 1971) (March 1968)

Ver, L L.; "Relation between the Normalized CEILINGS
Impact Sound Level and Sound Transmission
Loss", J. Aconst, Soc, Amer., 50(6), pp 1414-
1417 (Dec. 1971) Gosele, Von K.; "Zur Luitschalldammung Von

Einsebaligen Wanden und Decken', (Air-
Zaborov, V, I.; et el; "Reduction of Impact borne Sound Insulation of Single Partitions
Noise by Flooring Materials", Soviet Physics- and Ceilings), Acustica, 20(8), pp 334.342
Acoustics, 12(3), pp 263-265 (1967) (1968)

Choudhury, N. K, D.; "Impact Noise Trans- Donate, R. J.; "Insulating Houses against
mission Through Floors", Indian J. TechnoL, Aircraft Noise", J, Acoust. Sue. Amer., 53(4),
6(7), pp 213-21g (19fi8) pp 1025-1027 (April I973)

Zaborov, V. L, "On the Transmission of Ira. DOORS AND WINDOWS
pact Noise througb Single-Layer Floors",

Akust, ZH., 14(1), pp 127-128 (1968) "Zur Bewertl!_g der Schalldemmung Van Fen.
Larsen, Jd "Transmission Loss of Double stern", (The Evaluation of Sound Damping
Door Constructions", Reports of the 9th Intl. by Windows), 5th Intl. Congr. on Acoustics
Congr. on Acoustics, Tokyo, Vol. III, Paper Proceedings, Liege (Sept. 1995)

P-O-14(1968) "Schalhlammung Von Doppelscheiben Aus
Matoui, M,; et al; "Sound Absorption Char- Mchrschtchtglaeern", (Sound Reduction by
acteristicsonan AcousticCeramicTile",Re- DoublePaneWindows ofMultilayeredGlass),
ports of the Sth Intl. Congr. on Acoustics, 7th Intl. Congr. on Acoustics Proceedings 4,
Tokyo, VoL III, Paper E-3-7 (1968) Budapest (1971)

Northwood, T. D.; Clark, D. M.; "Frequency Hiss, L, G.: "Ober Einige Akustisehen Prob-
Considerations in the Subjective Assessment lame Von Schalldammenden Turen und Fen-
ofSound Insulation",Reportsofthe{liltIntl, sterninStudios",(SeveralAcousticProblems
Congr. on Acoustics, Tokyo, Vol. III, Paper on Sound Reducing Doors and Windows in
E-3-8 (1998) Studios), 7th Intl. Congr. on Acoustics, Buda-

pest (1971)
Ellwood, E.; *'The Anatomy oI a Wall", S/V
Sound arid Vibration, 6(6), pp 14-18 (June FENCES AND OTHER
1972) NOISE HARRIERS

DeBiase, J. L; "Criteria and Design Speci-
fications for Plant Noise Control", S/V Sound Rettinger, M,, "Fences and Other Noise Bar-
and Vibration, 6(9), pp 26.30 (Sept. 1972) tiers", New York (1968)

95



Harris, C. H.; "Reduction of Noise by Wells Krytsr, K. D.; "Acoustical Society of America
or Fences", Handbook of Noise Control, New Policy on Noise Standards", J. Acoust. Soc.
York (1957) Amer., 51(3), pp 803.806 (March 1979)

Scholee, W. E.; Salvidge, A. C.; Sargent, J. Meyer, A. F.; "The Need Ior Standards on
W.; "Field Performance of a Noise Barrier", Noise", J. Acoust. Soc. Amer, 61(3), pp 800-
J. Sound and Vib., _6(4), pp 627-642 (June 802 (March 1972)

1971) Heeblnk, T. B.; Granthan, J. E4 "Fie/d/Lab-
oratory STC Ratings of Wood-Framed Patti-

EFFECTS OF STRUCTURAL ELEMENTS tlons", S/V Sound and Vibration, 5(10), pp
12-16 (Oct. 1971)

Bhandari, P. S.; Bahchandran, C. G.; Krish. Guinter, J. M.; "Action Phn for Product
nan, P. V.; "Functional Sound Absorbers and Noise Reduction", S/V Sound and Vibratlon,
Noise Reduction in a Cafeteria", Indian J. 6(12), pp 18-22 (Dec. 1972)
Technol., 3(11), pp 345-350 (1935)

Focsa, V.; Biborosch, L. D.; "Untarsuchung "AGMA Standard Specification for Measure-
ment of Lateral Vibratlon on High Speed Heli-

der Schalldammung in Bauteilen Mit Hilly cal and Herringbone Gear Units", S/V Sound
Einer Impulsmethode", (Investigation of and Vibrntion, 7(6), p 20 (June 1973)Sound Reduction of Structural Elements with
the Help of an Impulse Method), 7th Intl. Theme, F. A.; "Vibration Limits for High-
Congr. on Acoustics, Budapest (1971) Speed Gear Units", S/V Sound and Vibration,

Lazar, D,; "SchaUschluekendre Modulelele. 7(6), p 20 (June 1973)
monte", (Sound Absorbing Modular
Elements), 7th Intl. Congr. on Acoustics, I-5.2.3--INDUSTRIAL AND
Budapest (1971) MACHINERY NOISE

ARCHITECTURAL ACOUSTICS Mechlnery and Equipment
Ducts
Appliances

Eijk, J. V. D.; "The New Dutch Code on Traffic Noise
Noise Control and Sound Insulation in Dwell- General
ings and Its Background , J. Souml and Vib.,

3(1), pp 7-19 (Jan, 1966) MACHINERY AND EQUIPMENT
Harris, C. M.; "Acoustical Design of the John

F. Kennedy Center for the Performing Arts, Hardy, H. C,; Bishop, D. E.; "Evaluation of
J. Acoust, See, Amer., 51(.i), pp 1113-1126 Equipment Noise", ASHRAE Journal Section
(April 1972) Heating, Piping & Air Conditioning, pp 137-
"Ober Elnige Akustleehen Probleme Vnn 141 (Sept. 1955)
Schalldammenden Turen und Fenstern in
Studios", (Several Acoustic Problems on Callaway, D. B.; "Reducing Noise in Me-
Sound Reducing Doors and Windows in Stu. chines", Machine Design, pp 1-3 (Dec. 1951)
dies), 7th Intl. Congr. on Acoustics, Budapest Potter, S. M.; Hardy, H. C.; "General Prln-
(1071) ciples of Reducing Noise in Machinery", Noise

Ishill, K.; "Architectural Acoustics of Steel Control, l(5), pp 43-48 (Sept. 1955)
Pavillion at Expo '70 in Ahska", 7th Intl. Senders, G. J,; "Noise Reduction in Machin-
Congr. on Acoustics, Budapest, (1971) ery", Noise Control, 3(6), pp 29.37 (Nov.

1957)

STANDARDS Sperry, W. C._ Senders, G, J.; "Quiet Blades
_or 18-Ineh Rotary Type Power Lawn Mow-

Sieltman, W.; "STC's end Room Dividers", ers', Noise Control, 5(3), pp 26-31 (May
Construction Specifier, pp 51.54, (Dec. 1971) 1959)

66



Badgley, R. f_.; "Mechanical Aspecls of Gear- End of a Two-Dimensional Duct, Effects of
Inducud No_su in Complete Power Truh* Sy._- U._furul Flow toni Duet Lining", J. Sound
terns", ASME Paper 70.WA/DGP-1 and Vii., 2,q(1), pp 1-1g (May 1973)

Diholh "The Measurement anti Prediction of Hirata, Y.; el. al; "Influence of Airflow on the
Exhaust Frequencies in Large ]nlernal Corn- Attenuation Chanlcteristics of Resonator Type
hustion Engines", ASME Paper 72.DGP-2 Mufllers", Aeustica, 28(2), pp 115-120 (Feh.

1973)

DUCTS Audette, R. R,; MeCormlch, R. J.; "Silencers
fvr Corrosive Applications", S/V Sound and
Vil)ration, 5(2), pp 10-11 (Feh. 1971)

Scott, H, L.; "The Performance of Sound Ah-
sorbers in a Radial Diffuser Configuration", Strumpft, F. M,; "Water Piping Systems andNoise Control", S/V Sound and Vibration,
J. Sound and Vii)., 19(4), Pl) ,t45.,151 (Dec. 3(5), pp 23-25 (May 19fi9)
1971)

Sanders, G. J.; "Silencers: Their Design and
Hall, H. H.; "Laboratory Evnluation of Field Application", S/V Sound and Vibration, 2
Measurement.q of the Truck Exhaust Noise", (2), pp 6-13 (Feb. 1968)
J, Acoust. See. Amer., 26(2), pp 216-220
(March 1954) Desk, P. E.; "FundamenIals of Aerodynamic

Souml Theory and Flow Duct Acoustics", J.
Sparhs, C. R.; Lindgren, D. E.; "Design and Sound and Vih., 28(3), pp 527°562 (June
Performance of High.Pressure Blowoff Silent- 1973)
ers", ASME Paper 7O-WA/PET-1

APPLIANCES
Davies, H. G.; Williams, J. E. F.; "Aerody-
namic Sound Generation in a Pipe", J. Fluid
Mech., 32(4), pp 765.773 (1968} Tree, D. R.; Uffman, W. P.; "Noise Reduction

of a Household Vacuum Cleaner", S/V Sound
"Coping with Control-Valve Noise", Chemical and Vihration, 7(3), pp 27-30 (March 1973)
Engineering, pp 149.153 (Oct, I970) Tsao, M. C. C.; Mttsa, R, S.; "Noise Control
Callaway, D. Bd Tyzzer, F, G.; Hardy, H.C.; in Home Appliances", S/V Sound and Vihra-
"Techniques for Evaluation of Nolse-Reduc- tion, 7(3), pp 31.33 (March 1973)

ing Piping Components", J. Acoust. Soc, Bender, E. K.; "Noise Source Impact in Con-
Amer,, 24(6), pp 72g-730 (Nov. 1952) struetion/Buildlngs/Homes", S/V Sound and
Callaway, D. B.; Tyzzer, F. G.; Hardy, H. C,; Vibration, 7(5), pp 33.41 (May 1973)

"Resonant Vii)rations in a Water-Filled Piping TRAFFIC NOISE
System", J. Aeoust. See. Amer., 23(5), pp
950.553 (Sept. 1951)

"Noise in Mass Transit Systems", SRI Jour-
Marlano, S. J.; "Sound Ahsorption in Lined hal, 16(I), pp 2-7 (Sept. 1967)
Rectsngular Ducts with Wall Shear Layers-
Convergence of the Numerical Procedure to Mercer, C. L.; "Application of Lead.Vinyl
the Analytical Solution", J. Sound and Vih., Noise Barriers in Transportation .Equipment"
27(1), pp 123-127 (Marcia 1973) Soe, AutomotiveEngineerlng, Preprint 720222,

p 7, ,I refs.
Bokor, J.; "A Comparison of Some Acoustic Harris, C. M,; Aitken, B. H.; "Noise in Sub-
Duet Lining Materials According to Scott's way Cars", S/V Sound anti Vihratlon, g(2),
Theory", J. Sound and Vii)., 14(3), pp 397-
373 (Feb. 1973) pp 12-14 (Feb, 197I)

Campbell, R. A.; "A Survey of Passhy Noise
Lansing, D, L.; et al; "Effects of Wall Admit- for Boats", S/V Souml anti Vibration, 3(_),
tanee Changes on Duct Transmission and pp 24-26 (Sept, 1969)
Radiation Sound", J, Sound and Vib., 27(1), Callaway, V. E.; "Noise Control of Auxiliary
pp 85.100 (March I973) Power Units for AircraB", SIV Sound and

Candel, S, M.; Acoustic Radiation from,the Vibration, I(9), pp 10.16 (Sept. 1967)

67



Braseh, J. H,; "Vehicular Traffic Noise Near DeBiase, J, L.; "Criteria and Design Speci-
High Speed Highways", S/V Sound and Vi- {]cations for Plant Noise Control", S/V Sound
bration, I(12), pp 10-27 (Dee. 1967) and Vibration, 6(9), pp 26-30 (Sept, 1972)

"Objective and Subjective Measurement of Mulhoihnd, K. A.; "The Transmission of
Truck Noise", S/V Sound and Vibration, Sound through Structures", J. Inst. Heat.
1(4), pp 8.13 (April 1967) Vent. Engr., 38, pp 58-60 (Juno 1970)

DiRita, B. A.; George, D. L.; "How to Esti-
GENERAL mate Sound Levels in Industrial Environ-

ments", S/V Sound and Vibration, 6(9), pp

Sanders, G. J.; Lawrie, W. E.; "Low Fro- 33-36 (Sept. 1972)
quency Combustion Nolev in Oilburnlng "Acceptable Noise Exposures", S/V Sound
Equipment", ASHRAE Journal, Section and Vibration, 1(11), pp 4, 6 (Nov. 1967)
Heating, Piping and Air Conditioning, (Oct.
1958) "Noise Control of Metal Stamping Opera-

tions", S/V Sound and Vibration, 6(11), pp
"A Pitch for the Noiseless Home", Business 41-45 (Nov. 1971)

Week, pp 87-88 (May 197]) "Standards and Codes", S/V Sound and Vi-
Bonvallet, G. L.; "The Measurement of In- bratlon, 5(2), pp 4-5 (Feb. 1971)

dustrial Noise", Amer. Indus. Hygiene A_,_oc. "The First Quiet Portable Compressor", S/V
Quart., Technical Guide No. 5 (Sept. 1952) Sound end Vibration, 3(5), pp 6-8 (May
Harplua, H. B.; Bonvallet, G. L.; "A Noise 1969)

Survey of Manufacturing Industries", Amer. Torpey, P. J.; "Noise Reduction of a 115 KW
Indus. Hygiene Assoc. Quart,, 14(4), pp 235- Generator Set", S/V Bound and Vibration,
263 (Dec. 1953) 1(11), pp 16-22 (Nov. 1967)

"Typical Factory and OfficeNoise Problemsin "Circular Saw Noise Control", S/V Sound
an Aircraft Plant", Noise Control, 2(2), pp and Vibration, 3(7), p 6 (July 1969)
22.25, 90 (March 1956)

Heitner, I.; "How to Estimate Plant Noises", I-5.2A--COMMUNITV NOISE AND
Hydrocarbon Processing, 47(]2), pp 67-74 NOISE EFFECTS ON HUMANS
(Dec. 1268)

Seebold, J. G.; "Process Plant Noise Control Hardy, H. C.; "Tentative Estimate of a Hear-
at the Design Engineering Stage", ASME J. ing Damage Risk Criterion for Steady-State
Engr. Industry, pp 779-784 (Nov. ]970) Noise", J, Acoust, Sac. Amer., 94(6), pp 756.

761 (Nov. 1952)
Jacks, R. L,; "Sound Suppression", Chemical
Process Industries, pp 127-134 (Feb. 1961) Cohen. A.; Anticaglia, J, R.; Carpenter, P, L.;

"Temporary Threshold Shift in Hearing from
Tyzzer, F, G.; "Reducing Industrial Noise, Exposure to Different Noise Spectra at Equal
General Principles", Amer. Indus. Hygiene dBA Levels", 51(2), pp 503-5{]7 (Feb. 1972)
Assoc. Quart., 14(4), pp 1.22 (Dec. 1953)

Jones, H. H.; Cohen, A.; "Noise as a Health
BonvalIet, G. L,; "Noise Sources in Modern Hazard at Work, in the Community, and in
Industry", Noise Control, 1(3), pp 30-33 the Home", 95th Annual Meeting of the Amer-
(May 1955) lean Public Health Assoc., 83(7), pp 533.539

Eijk, J. V, D,; Bitter, C.; "Neighbour's Foot. (July 1968)
steps", 7th Intl. Congr. on Acoustics, Buds- Karplus, H, B.; "Mechanism of a Correlation

""''... pest (1971) Theory of Hearing", from Bionics Syrup.,

: Hosey, A. D,; eL el; "Industrial Noise: A 1962, J, Acoust. See. Amer., 35, p 802 (1963)
Guide to its Evaluation and Control", U.S. Atteaborough, K,; et aI; "Largo Scale Noise
Dept. of Health, Education and Welfare, Pub- Surveys: An Educational Experiment", Acus-
llcatlon 1572 tlca, 28(5), pp 220.295 (March 1973)

68



Rise, C. G.; Morton, A. M.; "Impulse Noise TEST FACILITIES
Damage Risk Criteria',J.Sound and Vibra-

tion,28(3),pp 359-368(June 1973) Schu!t,,T. J._"New Acoust!_lT_t Fncill.

Northwood,T.D.; Clark,D. M.; "Frequency tiesof the NationalGypsum Company", J.
Considerationsin the SubjectiveAssessment Acoost.Sac.Amcr,,46(I),pp 20-36 (Jan.
on Sound Insulation",Reportsof the 6th 1969)

Intl.Cangr.on Acoustics,Tokyo, Vol.Ill, Ingcmlev,F.;Pedersen,O. J.;Moiler,P. K.:
Paper E-3-8 (1968) Kristonsen, J.; "New Rooms for Acoustic

Schultz, T. J.; "Comments of the Paper 'Er- Measurements at the Danish Technical Uni-
ters Doe to Sampling in Community Noise varsity", Acustica, 19(4), pp 185.199 (1963)

Level Distributions' ", J. Sound and Vib., Koltzseh, P.; Carfare, U.; "Eiu Aknstiseh Re-
27(2), p 261 (March 1973) flexlonsermer Rnum Mit Sehallhartem Baden

Schultz, T. J.; "Some Sources of Error in fur Indnstrielle Messzwecke", (A Room for
Community Noise Measurement", S/V Sound Industrial Measurements with Low Acoustic
and Vibration, 6(2), pp 13-27 (Feb. 1972) Reduction Properties and Acoustically Non-

absorbing Floors), 7th Intl. Congr. on Acoua-
Safest, H. B.; "Community Noise Levels---A ties, Budapest (1971)
Stotlstienl Phenomenon", J. Sound and Vib,
26(4), pp489-502 (Feb. 1973) Lavender, D. C.; "Interpretation of Noise

Measurements", J. Sound and Vib, 19 (1), pp
Bragdon, C. R.; "Urban Planning and Noise 1.9 (March 1971)
Control", S/V Sound and Vibration, 7(6), pp
26-32 (May 1973) Siekman, W.; "STC'o and Room Dividers",

Construction Specifier, pp 51-64 (Dec. 1971)
Thiesson, G. J._ Olsen, N._ "Community Noise.
Surface Transportation", S/V Sound and Vi- Kent, V. A.; "Modelluntersuchungen Zur
brntion, 2(4), pp 10-16 (April 1968) Theorle Der Einfachwand', (Model Investiga.

tions on the Theory of Partition Walls), Acua-
Dcnloy, R.; "Community Noise Regulation", rico, 18(6), pp 342.350 (1967)
S/V Sound and Vibration, 3(2), pp 12-21 _,
(Feb. 1969) Zaveri, K.; "Estimation of Sound Pressure

Levels at a Distance from a Noise Source",
Bragdon, C. R._ "City Noise Ordinancse--A Test!ng Technique, pp 24-29 '"

Status Report", S/V Sound and Vibration, Hirsehorn, M.; Singer, E.; "The Effect of Am-
7(6), pp 46-43 (May 1973) blent Noise on Audiometric Room Selection",
Gainter, J. M.; "Action Plan for Product S/V Sound and Vibration, 7(2), pp 13-22
Noise Reduction", S/V Sound and Vibration, (Feb. 1973)

6(12), pp 18-22 (Dec. 1972) "Test Room for Vocoder Research", S/V
Adams, J. V.; etal; "S/V Status Report: 3 Sound and Vibration, 2(7), p 4 (July 1963)

Community-Nolse Programs", S/V Sound and "Laboratory Measurements of Sound Trans-
Vibration, 7(5), pp 42-44 (May 1973) mission through Suspended Ceiling Systems",
"Now Housing and Airport Noise (A Supple- J. Acoust. Sac. Amer, 33(11), pp 1523.1530
ment to the Site Planning Handbook)" Con- (Nov. 1961)

tral Mortgage and Housing Corporation, Ot- Sepmeyer, L. W.; "Efi'ect of Filter Bandwidth
town, K1A, OPT, Canada and Attenuation Characteristics on Sound-

Transmission Loss Measurements", J. Aconst.
I-fi.2.5--MEASUREMENT AND TESTING See. Amer., 39(2), pp 399-401 (Feb. 1966)

Parking, P. H.; Stacy, E. F.; "The Anechoic
Test Facilities and Reverberant Rooms at the Building Re.
Testing Techniques search Station", J. Sound and Vib., 19(3), pp
TestRseults 277-236 (Dec. 1971)

69



Siekman, W., Jr.; "Architectural Acoustics (A Buildings", J. Sound and Vib. 21(4), pp 405-
Problem of Measurement", Frontlet, pp, 16- 429 (April 1972)

21 (Autumn 1956) Burd, A, N.; "The Measurement of Sound In.
Kolmer, F.; Wagner, G.; "Several Physical sulation in tile Presence of Flanking Paths",
Conditions at Measurements in Reverberation J. Sound and Vib,, 7(1). pp 13-26 (Jan. 1968)

Rooms", Reports of the 6th Intl. Congr. on "8th Acoustics C_nfemnce on Boom and
Aco_stics, Tokyo, Vo], IfI, Papers E-5-6 Building Aeoastlcs in Czechoslovakia", J.
(1968) Acoust. Soc, Amer., 47(5), pp 1160.1161

(1970)
TESTING TECIINIQUES

Huntley, R,; "The Effect of Room Character-
istics on Sound Power Measurements", Noise

Siekman, W.; Yerges, J, F,; Yerges, L, F,; "A Control, 5(1), pp 59-63, 77 (Jan. 1959)
Simplified Field Sound Transmission Test",
S/V Sound and Vibration, 5(I0), pp 17-21 Heebink, T. B,; "The Field Measurement of
(Oct. 1971) Sound Insuhtlon", S/V Sound aml Vibration,

3(5), pp 18-22 (May 1999)
Utley, W. A.; Cummings, A,; Parbrook, H. D.;
"The Accuracy of Laboratory Measurements Zwieback, E. L,; "Recording Aircraft Flyover
of Transmission Loss", J. Sound and Vib,, Noise", S/V Sound and Vibration, 1(9), pp
16(4), pp 643-644 (June 1971) 17-24 (Sept, 1967)

Jorgen, G, 0.1 "Technical Problems in Impact "Research Project on Impact Noise", S/V
Noise Testing", 5th Int, Congr, on Acoustics, Sound and Vibration, 2(3), p 4 (March 1968)
Liege (Sept. 1965) Safeer, H. B,; "Community Noise Levels--A

Statistical Phenomenon", J. Sound and Vib,,
Svena_on_ J,; "Impact Noise Reduction Pre- 26(4), pp .t89-502 (Feb, 1973)dieted from Samples of Flooring", 7th Int.
Congr. on Acoustics, Budapest O971) Schultz, T, J,; "Some Sources of Error in

Walker, B.; Delsasso, L, P.; "Integrated Pulse Community Noise Measurement', S/V Sound
Technique for the Measurement of Acoustical and Vibration, 6(2), pp 18-27 (Fob, 1972)
Absorption Techniques", 7th Int, Congr, on Fcarn, R. W,; "Some Reverberation Time
Acoustics, Budapest (1971) Measurements in English and Spanish

Churches", J, Sound and Vib., 27(1), pp 134.
Szudrowicz, B.; Zuchowicz, I.; "Uber Bezeleh- 135 (March 1973)
hung dsr Akustichen Eigenschaften Von
Werlestoffnn und Konstruktionen Auf Grund Schultz, T. J,; "Comments of the Paper 'Er:
Yon Messungen an Kleinen Prohen", (The rots Due to Sampling in Community Noise
Designation of Acoustic Properties of Materi- Level Distrlbutions'", J, Sound and Vih.,
sis and Constructions Based on Small Sample 27(2), p 261 (March 1973)

Measurements), 7th Int, Congr. on Acous. Knrtr, T, S,; King, D. B,; "Noise Control De-
tics, Budapest (1971) sign Using Scale Model Tests", S/V Sound

Foeea, V,; Biborosch, L, D.; "Untemuchung and Vibration, 7(I), pp 14-2I (Jan. 1973)
der Schnlldsmmong in Bauteilen mit Hills Steele, J. M.; "Time/Accuracy Tradeoffs in
Ether Impulsmethode", ( Investigation of the Analysis of Random Signals", S/V Sound
Sound Reduction of Structural Elements with and Vibration, 6(19), pp 23-27 (Dec. 1972)
the Help of an Impulse Method), 7th Int,
Congr. on Acoustics, Budapest (1971) Tatge, R. B.; "Noise Control of Gas Turbine

Power Plants", S/V Sound and Vibration,
Tyzzer, F, G,; Hall, H. I'I4 "Av. Evaluation 7(6), pp 23-27 (June 1973)

Technique for Impact-Type Noises", Noise "AGMA Standard Specification for Measure-
Control, 2(2), pp 38.41.98 (March 1956) moat of Latand Vibration on High Speed Heli-
Higginson, R. F,; "A Study of Measuring cal and Herringbone Gear Units", S/V Sound
Techniques for Airborne Sound Insulation in and Vibration, 7(6), pp o0.22 (June 1973)

7O



Maling, G. C.; "Guidelines for Determlnutlon Fasold, W,; "Zur Bewertung Der Schalldara-
of the Average Sound Power Radiated hy Dis. Rung yon Fenstern", (The Evaluation of
crete-Frequency Sources in a Reverburatiun Sound Rampi.g by Whldov, s), 5th Int. Cvllgr.
Roots", J. Aeoust, Soc, Amer., 53(4), pp 1064- on Acoustics, Liege (Sept. 1995)
1060 (April 1073)

Kasteleijn, M, L.; "The Statistical Spread of
TEST RESULTS Measured Airborne and Impact Sound Insu-

] lotion in the FieId", J, Sound and Vii),, 3(1),
I pp 30-45 (Jan. 1996)
! Lindahl, R.; "The Use of Insulation Board in
i the Walls of Gypsum and Wood Studs to Im- Sarkov, N.; Petrov; "Uber Absorptlonsgrad-
f prove Airborne Sound Insulation", 5th Intl. messungcr in Hallraum", (Measurement of
i Congr. on Acoustics Proceedings, Liege (Sept. the Degree of Absorption in Halls), 7th Intl,

1965) Congr. on Acoustics, Budapest (197I)

Hudson, R. R,; Mulholland, K. A.; "The Bishop, D. E,; "Reduction of Aircraft Noise
Measurement of High Transmission Loss (The Measured in Seveml Schools, Motel, and Resi-
Brick Wall Experiment)", Acustica, 24(5), dential Booms", J. Acoust. Soc. Araer., 39(5),
pp 251-26l (May 1971) pp 907-913 (1966)

Nilsson, A. C.; "Reduction Index and Bound- Bhandarl, P. S.; Bnlaehandran, C. G.; Kdsh-
ary Conditions for a Wall Between Two Bec. nan, P, V.; "Functional Sound Absorbers and
tangular Rooms. Part I1: Experimental Re- Noise Reduction in a Cafeteria", Indian J.
sulte",Acustlca, 26(1), pp 19-23 (Jan, 1972) TechnoL, 3(11), pp 345.350 (1935)

Ward, F. L.; Randall, K, E.; "Investigation Mintz, F,; Tyzzer, F, G.; "A Loudness Chart
of the Sound Isolation of Concrete Slab for Octave-Band on Complex Sounds", J,
Floors", J. Sound and Vib,, 3(2), pp 205-215 Acoust, Soc. ABet,, 24(1), pp 80-82 (Jan.
(March 1906) 1952)
Chuudhury, N, If. D.; Bhandari, P. S.; "Im-
pact Noise Rating of Resilient Floors", Acus. Utley, W, A,; Cummings, A.; Parbrook, H.
tics, 26(3), pp 135.I40 (March 1972) D,; "The Use of Absorbent Material in Dou.

ble-Leaf Wall Constructions", J. Sound and
Seholes, W. E.; Salvidge, A. C.; Sargent, J, Vib., 9(1), pp 90-96 (Jan. 1969)
W.; "Field Performance of a Noise Barrier,
J. Sound and Vib., _6(4), pp 927-942 (June McFadden, D.: Russell, W. E.; Pulliam, K. A.;
1971) "Monaural and Binaural Mashing Patterns

for a Low-Frequency Tone", J. Acoust. Sac.
Scholes, W. E.; "A Note on the Repeatability Araer., 5_(2), pp 534-543 (1972)of Field Measurements of Airborne Sound

Insulation", J. Sound and Vib., 10(1), pp I-6 Tyzzer, F, G.; Hardy, H. C.; "The Properties
(July 1969) of Felt in the Reduction of Noise and Vibra-

Kodares, M. J.; Hunsen, R. A.; "Measureraent tlon, J. Acoust. Soc. Amer., 19(5), pp 872-878
Sound-Transmission Loss in the Field", J. (Sept. 1947)

Acoust, Soc. Araer, 36(3), pp 565-569 (March Callaway, D. B,; Raraer, L. G.; "The Use of
1904) Perforated Facings in Designing Low Fre.

Ostergaard, P. B.; Cardinell, R. L,; Good. quency Resonant Absorbers", J. Acoust. Sac.
friend, L. S,; "Transmission Loss of Leaded Araer., 24(3), pp 309-312 (May 1952)

Building Materials", J. Acoust. See, ARer,, Nell, V. G. G,; "Die Frequenzahhangigkeit
85(6), pp 837-843 (June 1963) der Koraplexen Elastizltatskonstanten, Einiger
Eisenberg, A.; Quenett, R,; "Schalldararaung Baustaffe Zwlsehen etwa 5 und 100 hHz",
yon Doppelschelben Aus Mehrschichtglasern", (Frequency Dependency of Complex Elastlc
(Sound Reduction by Double Pane Windows Constants of SoRe Building Materials be.
of Multilayered Glass), 7th Intl. Congr. on tween Approximately 5 and 1OOkHz), Acus.
Acoustics, Budapest (1971) tlca, 24(2), pp 93-100 (Feb. 1971)

71



Attenberough,K.; "LargeScaleNoiseSur- Ver,L L,;"CalculatlonoftheResonantSound
veys:An EducationalExperiment",Acustica, TransmissionLossofa FiniteDoublePartl-
28(5), pp 290-295 (March 1973) tion witb Elastic Bridges using Statistical

Koynsu, M.; "Investigations into the Precision Energy Analysis", 7th Intl, Congr. on Acous.
of Measurement of Sound Absorption Coef. tics, Budspest (1971)
ficients in e Reverberation Boom", Reports Zaborov, V, I.; "Normalization of tlle Accus-
al the 6th Intl, Congr, on Acoustics, Tokyo, tic Waves by Composite Platse", Soviet Phys-
Vol.III, Paper E-5-8 (1968) ics.Acoustlcs, 16(I), pp 43.46 (July-Sept.

1970)

Kolmer,F.;Wagner,G,; "SeveralPbyslcal Toyoda,H,;Hayek,S,;"AttenuationofAcous.
Conditions at Measurements inReverberation tic Waves by Composite Plates", J, Sound.
Rooms", Reports of the 6th Intl, Congr. on Vib., 14(1), pp 103-113 (Jan, 1971)
Acoustics, Tokyo, Voh III, Paper E-5-6 (1968)

Thurston, E. G,; "On the Lowest Flexural
Kerplus, H, B,; "Environment for Measuring Resonant Frequency of a Circular Disk of
Noise", Noiss Control, 3(2), pp 19-o2 (March Linearly Varying Thickness Driven at Its
1957) Canter", J, Acoust, Sac, Amer,, 27(6), pp
MeAuliffe, D, R,; "Design and Performance 926.929 (Sept. 1955)
of a New Reverheration Room at Armor Re- Donate, R, d.; "Sound Transmission through
search Foundation", J. Acoust. See, Amer., a Double.Leaf Wall", J. Acoust, Sac, Amer,,
99(12), pp 1270-1273 (Dec. 1957) 51(3), pp 80%815 (March I972)

Dugger, B, C.; "Special Sound Absorptive Kiblman, T.; "Sound Radiation into a Rec.
Materials in Noise Control", Amer. Indus. tsngulnr Room, Applications to Airborne
Hygiene Assn, J,, 20, pp 447-452 (Dec. 1959) Sound Transmission in Buildings", Acustica,

18(I),pp 11-20(1967)

I-5,2.6--THEORETICAL ANALYSIS Ford, R. D,; Walker, A, W.; "Sound Trans-
mission through Sandwich Constructions", J.

Waya, K,; Miyazaki, Y,; "A Now Theory on Sound and Vib,, 5(I), pp 9-21 (Jan. 1967)
the Edge Effect of Sound Absorbing Panels", Karplus, H. B.; Raelson, V. J.; Schwartzbart,
7th Intl, Congr. on Acoustics, Budapest H,; "Noise and Vibration Control with Fiber
(1971) Metallurgy",The Shock& Vibration Bulletin,

Mechel. V, F,_hayer, J.; "Experimentelle Un- 36(7), pp 261.265 (April 1966)
tersachungen Zur Theorie Des Porosen Ab- Gilford; Gibbs, B. Mj "Internal Losses of
sorbers", (Experimental Investigation of the Sound Propagation in Structures", 7th Intl.
Theory of Porous Absorbers), Acustica, 26 Congr, on Acoustics, Budapest (1971)
(2), pp 81-96 (Feb. 1972) Kraah, W.; Stobe, H. D.; "Der Einfluss Van

Ingemsnsoe, S,; "Sound Insulatlon of Light Materialegenschaften, Insehesondere van Ge.
Walls", 5th Intl. Congr, on Acoustics Proceed. fugenschaftsn, Inshesondem van Gefugedlchte
ings, Liege (Sept. 1955) und Steifigkeit auf Dan Schallisolntions Ver-

hnlten Poroser Absorber", (The Effect of Me-
Nilason, A, C.; "Reduction Index and Bound- terial Properties Especially of Grain Density
ary Conditions for a Wall between Two Rcc- and Grain Stiffness on the Sound Reducing
tangahr Reams. Part I: Theoretical Results", Properties of Porous Absorbers), 7th Intl.
Acustica,96(I),pp 1-18(Jan.1972) Congr,on Acoustics,Budapest(1971)

Kihlman,T,;"Sound TransmissioninBuild- Betzhold,V,C,;Kurz,K.;"Schalldammstoffv
ing Structuresof Concrete",J,Sound and Aus Kunststoff",(PlasticforSound Insuln-
Vib., 11(4), pp 435-445 (April 1970) fion), Acustica, 6(3), pp 162-165 (March

Waller,R, A,;"The Performanceand Eco- 1972)
nomics of Noise and Vibration Reducing Me- Sperry, W. C.; "Analysis of Dynamic Systems
terinls in the Construction Industry", J. Using the Mechanical Impednnce Concept",
Sound and Vib., 8(2), pp 177-185 (Sept, Noise Control, 7(2), pp 13-21 (March.April
1968) 1961)

72



Sanders, G. J.; "Identification and Diagnosis Koss, L. L.; et el; "Transient Sound Radiated
of Noise Problems with References to Product by Spheres Undergoing an Elastic Collision",
Noise Quieting", Noise Control, 4(2), pp 15- J. Sound and Vib., _7(1), pp 59-75 (March
21, 72-73 (March 1958) 1973)

AI-Temimi, C. A.; "Interaction between Two ' Mezzola, C. G.; "A Note on Stimulated Emis-
Sound Fields Propagating in Different Dimc. sion Acoustic Power", J. Sound and Vib.,
tions", J, Sound and Vib. 8(1), pp 44-63 (July 26(3), pp 307.3]0 (Feb, 1973)
1968)

Pentlove, A. J.; "The Transmission of Out. C_uy, R, W.; et al; "The Tmnsmi_ion of
doer Noises into Buildings", Environmental Sound through a Cavlty-Backed Finite Plate",
Engineers, 48, pp 7-10 (March 1970) J, Sound and Vib,, 27(2), pp 207-223 (March

1973)
Young, J. R.; "Attenuation of Aircraft Noise
by Wood-Sided and Brick-Veneered Frame Rominy, N.; "Sound Transmission through a
Houses" NASA CR.1637 (Aug. 1970) Thin Plate under Tension", Acustica, 22(3),

Tyzzer, F. G.; I-Iardy, H. C.; "Accelerometer pp 183.186 (1970)
Calibration Technique", J. Acoust. Sec. Meier, A. V.; "Transmission Loss of Homo-
Amer., 22(4), pp 454, 457 (July 1950) geneous and Sandwich Plates in the Coinci-
Benson, R. W.; "Efficiency and Power Rating donee Range", Acustica, 22(3), pp 125-136
of Loudspeakers", Prec. of the Natl. Electron. (1970)
ice Conference (Oct. 1955)

Tseo, G. G.; "Estimating tile Noise Reduction
Hardy, H. C.; Hall, H. H.; Ramer, L. G.; Proc. of Wall Structures of Enclosures", J. Aeoust.

_ of the Neff. Electronics Conference, 8 (Jan. Soc. Amer., 52(6), Part 1, pp 1573-1578 (Dec.
1953) 1972)
Benson, R. W.; "Evaluation ofHigh.Powered
Outdoor Sound Systems", Prec. of the Natl. Donate, R. J.; "Insulating Houses against
Electronics Conference (Oct. 1956) Aircraft Noise", J. Aeoust. See. Amer., 53(4),

:_ pp I025-I027 (April 1973)
• _i Yousrl, S. N.; et el; "Sound Radiation from

_, Transversely Vibrating Unbaflled Beams", J. Braunisch, Von. H.; "Vibrating Damping by
Sound and Vib., 26(3), pp 43%439 (Feb. T_ree-Layered Sandwich Systems", Aeustica,

{! 1973) 22(3), pp 136-144 (1969)
5

73



II--COMPANY CODE NUMBERS AND ADDRESSES

Pertinent
Code Data Table

Number Company Address Number

1. Abea Inc. 4901I_orth Cooper 33
Oklahoma City, Okla. 73118

2. Accessible Products Co, 1350East 8th St. 43
Tempe, AHz. 35291

j/3. Acousticorp Ine, Nortb Morehall ltd. 12, 23
Malvern, Pa. 19355

_4. Acoustics Development Corp. 1810Holste Bd. 26
Northhrook, Ill. 6OOG2

5, Acoustics Mfg. Corp. 17210Gable Ave. 34
Detroit, Mich. 48212

6. Acoustlflex Corp. P.O. Box 434 1, 10-11, 20, 34,30
327 North Water St.
Batavia, IlL 60510

7. Adeomold International 1558California St. 44
Denver, Cole. 50202

8. Aflhaco ltardware Corp. 9436West 1llth St. 46
Oak Lawn, Ill. 60453

9, Aercacoustle Carp, P,O. Box 65 29j 40
Amltyville, N. Y. 11701

I0, Aeranca Inc, P.O. Box 688 20, 39
Envlromnental Control Gp. Plneville, N. C. 28134

11. Air-O-Plasiik Corp. Asia Place 7
Carlatadt, N. J. 07072

12. Alrtex Industries Inc. 3558Second St, North 1, 6-9,12,18, 24, t/
(_l _-) _'_ -0-/IS Minneapolis. Minn, 59412 35.41-42, 44.45

13. Alrtberm Mfg. Co. 700 South SpringAve, 25
St. Louis, Me. 63110

14. Alpane Aluminum Products Inc. 14105State Hwy, 59 33

_18 Minneapolis, Minn. 55427. Alpro Acoustics DIe. P.O. Box 30460 21,39, 46
Structural Systems Corp. New OrIeans, La. 70190

16. Amax Aluminum Co,, Inc. 6108South Broadway 13
Foil Products Dlv. St. Louis, Me, 83111

7.. Anmlco Window Corp. P,O. Box 333 33

Hasbrouek Heights N. J, 07504American Acoustical Products 9 Coehituate St, 8-10,12j 19 v /
DIe. of Ward Process Inc. Nattek, Mass. 01760

19. American Desk Mfg. Co. Temple, Tex. 76501 46
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II--COMPANY CODE NUMBERS AND ADDRESSES--Continued

Pertinent
Code DataTable

Number Company Address Number

20, American Seating Co. 901 Broadway Ave, N.W. 46
Grand Rapids, Mich. 49504

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

22. American Vermiculite Corp. 52 ExecutivePk. South 44 !
Atlanta, On. 30329

!
23. Amweld BulldingProducts I90 Plant St. 32

Niles, Ohio 44446

24. Antlpilon Inc. l0 Westport Ave. 17
Norwalk, Conn.06851

26. Arketex Ceramic Corp. Braz0, Ind. 47834 11,29

26. Arlou Products Inc. 23924 South Vermont Ave. 45
Harbor City, Calif. 90710

27. Art Drapery Studios Inc. 2766 North Lincoln Ave. 36
Chicago, IlL 60614

28. Bar-Ray ProductsInc. 209 20th St. 13
Brooklyn, N. Y. 11232

29. BASF Mexleana, S.A. Apartado Postal: 18-953 21
Mexico 18, D. P.

30. Berven Rug Mills Inc. P.O. Box 1792 24
2{]00Ventura Ave.
Fresno,Calif, 93717

31. BreekoIndustrles P.O. Box 1247 29
Nashville, Tenn. 37202

32. Brunswick Corp. One Brunswick Plaza 44
Skokte, Ill. 60076

33. Builders Brass Works Corp. 3447 Union Pacific Ave. 46
Los Angeles, Calif. 90003

34. Burkart 36th & Commercial Sts. 1,4,24
Cairo, Ill. 82914

35. Butler Mfg. Ca. BMA Tower, Penn Valley Pk. 39
Kansas City, Mo, 84141

39. Canada Metal Co. Ltd. 721 Eastern Ave. 8,10,12-13,43
Toronto 8, Canada

37. Curvy Electronic Engr. Co. 1882 Clifton Ave. 44
Springfield, Ohio 45606

38. Carney & Assoc. Inc. P.O.Box 1237 q,16
Mankato, Minn, 66001
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II--COMPANY CODE NUMBERS AND ADDRESSES--Continued

Pertinent
Code Data Table

Number Company Address Number

39. Casings Inc. West Middlesex, Pa. 10159 45

40. C.E. Glass Co. 825 Hylton Rd. 10
Pennsauken,N.J.08110

41. Clmmpreue Inc. 079 South Ave, 18
Beacon, N. Y, 12508

42, Commercial Plastics & Supply Corp. 08-34 Jamaica Ave. 33
(COMCO) Richmond HIII,N.Y. 11415

43. Concrete Products Inc. P.O, Box 130 23
Brunswick,Ga. 31520

44. Congoleum Industries Inc. 155 Bolgrove Dr, 41
Kearny. N. J. 07032

40. Consolidated Kinetics Corp. 249 Farnof Lane 1p9,18_36j 39,43.46
Columbus, Ohio 43207

46. Corlett-Turner Co. 0140 King St, 46
Franklin Park, Ill 60130

47. Dearborn Glass Co. 0600 South Harlem Ave. 10

Bedford Park, IlL
P.O, Argo, Ill, 50501

_48. Designed Enclosures Inc. 315 East Beach Ave, 40
Inglcwood, Callf. 90302

P
49. DeVac Inc. 10130State Hwy, 55 33

Minneapolis, Minn. 55441
i

50. Diamond Perforated Metals 1701 South Figueroa 44
Die. of Whittaker Corp. Gardens, Calif. 90248

51. Dixie Mfg, Co, ll0 Colley Ave. 4
Norfolk, Vs. 23501

52. Dodge Cork Co, Inc. Lancaster, Pa, 17604 18,41p44

53. Donn Products Inc. 100OCrocker Rd, 21-22,38
Westlake, Ohio 44145

l 54. DuraceteCorp. 350 North Diamond St. 18Ravenna, Ohio 44266

55. Duraflake Co. P.O.Box 428 10, 32, 41_44, 40
Albany, Oreg,97321

50. Duwe Precast Concrete Products Co. P.O,Box 412 20
Oshkosh,Wis. 54901

57. Eagle-Pleber Industries Inc. P.O, Box 1328 20, 43
Chemicalsand FibersDlv. Joplin,Me. 64801
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II--COMPANY CODE NUMBERS AND ADDRESSES--Continued

Ferilneni
Code Data Table

Number Conlpany Address Number

58. Eastern Products Corp, 9325 Snowden River Pkwy. 27

A CoIumbia, Md, 21046Eckel Industries Inc. 155Pawcett St. 6, 9_19-20j 26,32j
Cambridge, Mass, 02138 38, 39-40

60, Eggers Hardwood Products Corp. P.O. Box 250 32
Neenah, W/s, 84956

61, E. I, DuPont de Nemours & Co. Wilmington, Del. 10808 10

62. EIwin G. Smith Die. 1OOWalls St, 22j 28
Pittsburgh, Pa. 15202

63. Emerson Engr. Co. 2719 North Emerson Ave. 32
Indianapolis, Ind. 40218

64. Enviroaeerlng Inc. 9933 North Lawler 46
Skokie, Ill. 60078

68. ESP Inc. P.O, Box 1281 9,12,18
Environmental Services & Dayton, Ohio 45401

Yf Products6. Envlropane Inc. 348 North MarshallSt. 33
Lancaster, Pa. 17002

07. Erdle Perforating Co. Inc. P.O. Box 1500 0, 44
100Pixley Industrial Pkwy.
Rochester, N,Y. 14003

68. Feeder Corp. of America 4420James Place 48
Melrose Park, Ill. 60507

60, Felters Co. 22 West St. 4

_7 Millhury, Mass, 015270. Fenestra Door Products 4040 West 20th St. 32
P.O. Box 8180
Erie, Pa. 18505

71. Fcntron Industries Inc. 2801NW Market St. 33
Seattle, Wash. 98107

72. Ferro Corp. 34 Smith St. 1, 9,18p36, 43-48
Norwalk, Conn, 06852

73. Fire Protection Products Co. 110116th St. 20,30
San Franeisco_ Calif. 04107

74. Flexlcore Co. Inc. P,O. Box 825 30

Dayton, Ohio 4540175, Florida Concrete P,O. Box 180 5
& Products Assoc. Inc. Winter Park, FIn, 32789
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H--COMPANY CODE NUMBERS AND ADDRESSES--Continued

Pertinent
Code DataTable

Number Company Address Number

76. Florida Tile 008 Prospect St. 44
Lakehnd, Fla, 33802

77. Foanmde Industries 1226 Morse St, 1r0
Royal Oak, Mich. 48063

78. Formigll Corp. P,O, Box F 30
Berlin, N, J. 08000

76. Forty.Eight Insulations Inc. Aurora, Ill, 60504 I0,18, 43

gO. Frlcdrich & Dimmock Inc. Millvgle, N. J. 03332 44

81. GAF Corp. 140 West 61 St. 14-15,18
Industrial Products Die. New York, N, Y. 10620

t_82. General Acoustics Corp. 12248 Santa Monica Blvd, 1, 20,20, 38.40
Los Angeles, Calif. 00026

83. Geaeral Nolseeontrol Corp, 10I East Main St, 26

_84. Little Fails, N. J. 07424Glen OPBrlen 5301East 69thSt. 36
Movable Partition Co. Inc, Kansas City, Me, 64130

86, Globe.Ameradu Glass Co. 2001 GreenleafAve, 10
Elk Grove Village, IlL 60007

86. Globe Industries Inc. 2638 East 126th St. 10.11_14-16
Chicago, Ill. 60633

87. Goodyear Tire & Rubber Co. Akron, Ohio 44316 39, 44

88, Gordon J. Pollock & Assoc. Inc. P,O. Box 4243 40
Euclid, Ohio 44132

89, Harbison.Walker Refractories 2 Gateway Center 26
Pittsburgh, Pa. 16222

90. Harring/on & Klng 3655 Fillmore St. 44
Perforating Co. Inc. Chicago, Ill. 60644

91. Hecht Rubber Corp. 484RiversideAve, 44
Jacksonville, Fla, 32202

92. H.E. Douglas Engr. Sales Co. 2700We_t Burbank Blvd. 26
Burbank, Calif. 91505

93. H.J. Often Co, Inc. 77Cornwall Ave. 39
Buffalo, N. Y, 14215

94. H.K. Porter Co. Inc. P.O. Box 10516 18,44
Charlotte, N. C, 28201

95. Holcemb & Hoke Mfg. Co. Inc. 1543 Calhoun St. 23,37
Indianapolis, Ind, 46207
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90, tlol.O-Met Corp. P,O, Box llfl0 32
441South Robson St,
Mesa, Ariz. 88201

07. ltomnsote Co. Box 240 27, 41.42
West Trenton, N. J. 08628

98. 11oagh Mtg. Corp. Jancsville, W/s, 83545 37

99. Huebert Flberboardloe, P.O,Box 187 87
EastMorgan St.
Boonville,Me. 98233

100. Hunter Douglne Canada Ltd. 2501Trana Canada Hwy, 21
Pointe.Claire, Quebec, Canada

101. Hupp Corp. 174Third St, 32,27-38
Bl©bard-Wilnox Mf8, Co. Aurora, I11. 80807

102. Illinois Brier Co. 228 North LaSalie St. 28
Chtcago, Ill. {]0801

103. Incol Corp. P,O, Be.':.305 44
Bluffton,Ind.40714

104, Industrial Acoustics Co.Inc, 380 Southern Blvd. 28, 32,38-39Bronx, N. Y. 10404

105. Inescon, Inc. P,O, Box 1308 20
Hudson, Ohio 44238

10{]. InlandJtyerson Box 303 2{]j25, 35_39,46
Construction Products Co. Milwaukee, Wis, 53201

107. InsuI.Couatlc Blrmu Corp, J*ernce Mill Rd, 10-11p18-19
Sayreville, N. J. 08878

108. JamlsouDoor Co. P.O.Box 70 32

Hagerstown,Md. 21740

W/1{]8. Jobns.Manvllle Sales Corp. Greenwood Plaza 2,4, 21, 34, 89,46
Denver, Colo. 0{]217

11{]. Kawnver Co, Inc. 1105 North Front St. 33

_I Nlles,Mich.4912011. Korfuud Dynumiea Corp. P.O. Box 238 8_12, 18_20,2flj 29p80j39
Contiague Rd,
Westhary, Long Island, N.Y. 11590

112. Krlegcr Steel Products Co. 14200South San Pedro St, 22
Los Angeles, Calif. 90{]51

113. Luhabra Prod_e/s Ine, 1631 West Lincoln Ave, 44
Anaheim, Calif. 92800
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Pertinent
Cnde Data Table

Number Company Address Number

114. Lake Shore Industries Inc. 2899North Reynolds Rd. 32
Toledo,Ohio 43815

115. Laminated Glass Corp. 355West Lancaster Ave, 16
Haverford, Pa, 19041

116. L.E. Carpenter and Co. 964 Third Ave. 20,22, 39
NowYork, N, Y. 10022

117. Bob Lench Co. 16808Armstrong Ave. 32
SantaAna. Calif. 92705

118. Logan Long Co. Franklin, Ohio 45000 U, 14-15

_19. Lord Corp. 2000West Grnndview Bled, 1, 9, 11, 17_
Erie, Pa, 16512 19,26,39

120. Martin Fireproofing Georgia Inc. Elberton, Ga. 30635 25

121. Mason Industries Inc. 92-10 182nd Place 30
HoIIIs, N. Y, 11423

132. Masonite Corp. 29 North Waeker Dr. 27
Chicago, I11, 60606

12_. Midwest Woodworking Co. Inc. 4019-21Montgomery Rd. 32
Cincinnati, Ohio 45212

124. Miller Building Supply Co. Ine. 1721Standard Ave, 32, 33
Glendale, Calif, 91201

129. MIP Sciences Inc. 223 Maple Ave, 1
Waukesha, Wis. 63191

_120. Munehbausen Soundproofing Co, Inc. 290 Riverside Dr. 32
New York, N, Y, 10025

127. National Cellulose Corp. 12315Robin Blvd. 3_11,17, 19, 43
Houston, Tex. 77045

_._,/_28. National Gypsum Co. 16b0Military Rd. 19.21_27, 34
Gold Bond Building Products Buffal._, N.Y. 14217

129. National Research Corp. Concord Rd. 13, 19.20, 36, 30
Billerica, Mass, 01621

130. Norton Co./Sealants 12 Bennett Dr. 45
Granville.N.Y, 12832

131. Overly Mtg. Co. Greensburg,Pa. 15602 32

_/_32. Owens/Coming Fiberglas Corp. Granville, Ohio 43023 2t 18-21, 27, 30-31
Technical Center

133. Owens-Illinois Inc. 1020North Westwood Ave, 44
Toledo, Ohio 43907

81
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Pertinent
Code Data Table

Number Company Address Nttmher

34. Panelfold Doors Inc. 10700 Northwest 00th Ave, 37,44Miami, Fin, 33167

135. Paramount Industries Inc. P.O. Box 4 6
1711Sc_uthSecondSt.
Piscataway, N, J. 08854

130. Peelle Co. Ltd. P.O. Box 10 32
Torbram Bd.

Melton, Ontario, Canada

137. Pltlsburgh Corning Corp. Three Gateway Center 19
Pittsburgh.Pa. 15222

138. PPG Industries Inc. P.O. Box 11472 16
Guys Run Bd,

V_15 Pittsburgh,Pa, 152389. Precision Acoustics Corp. 55West 42nd St. 26
New York, N.Y. 10036

140. Prcsray Corp. 159MapleBlvd. 45

_14 Pawling, N. Y. 125641. The Proudfoot Co. Inc. P.O. Box 9 5, 29
Greenwich,Conn.06830

142. Ray Proof Corp. 50 Keelcr Ave. 26, 39
Norwalk, Conn. 00650

143. RCA Rubber Co. I033 East Market St, 8, 41
Akron, Ohio 44305

144. Reeves-Bowman Die. Box 2129 25
Cyclops Corp. Pittsburgh,Pa. 15230

, 145. Republic Steel Corp. 1315 Albert St. 32
Youngstown, Ohio 44500

146. Reynolds Aluminum 5th & Cary Sis. 21
Richmond, Va. 23218

147. Rink Corp. Hazleton, Pa. 18201 20, 39

148. Robin and Haas Co. Box 219 16
PlasticsEngr.Lab. Bristol,Pa. 19007

149. John Scbneller & Assoc. Kent, Ohio 44240 6j 8p12, 18

Y 150. scott Paper Co. 1500 East Second St. 1, 6, 7, 44
Foam DIv. Chester, Pa. 10013

151. Semco Mfg. Co. P,O. Box 109 20,39
Salisbury, Me. 66281
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Pertinent
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Number Company Address Number

162. Sbatterproof Glass Corp. 4515 Cabot Ave. 16
Detroit, Mich. 48210

166. Shleldlng Research Co. 3295South Hwy. 67 8
Redmond, Oreg. 97756

154. Shnpson Timber Co. 2000Washington Building 27

_15 Seattle, Wash, 031016. Singer Partitions Inc. 444Nortb Lake Shore Dr. 18, 23, 36j40
Cbteago, Ill. 06611

t/f 156. Sound Fighter Systems Inc. 1200Mid.South Towers 1,12, 32,39, 43
Shreveport, La. 71101

_157. Sound Solutions Corp. 60I Washington St. I, 4, 6, 9, 12, 20_
Lynn, Mass, 01601 32 39 13,45.46

138, Southdr Inc. 1952Kienlen Ave. 46
St,Louis, Me. 03133

159. Span-Deck Inv. Box 99 30
Franklin, Tenn. 37064

190. Specialty Composites Corp. Delaware Industrial Pk. 7,9, 11-12
Newark, Del. 19711

101. Standard Felt Co. P,O.Box 671 4, 18
115South Palm Ave.
Alhambra, Calif. 91802

162. Stark Ceramics Inv. P,O, Box 8860 11, 29

I Canton, Ohio 44711
103. Starlino Ine, P.O. Drawer G 33

'r Carencro, La. 70620
; 164. Starreo Co.Inc. 1515FairviewAve. 26
!
] St, Louis, Mo, 03132
I 165. St. Joe Minerals Corp. Monaco,Pa. 15061 13

166. Superwood Corp. 14th Ave. West & RR 13, 18
Duluth, Mlnn, 55802

167. Tenneco Cbcmleals 1430East Davis St. 37

/ Arlington Heights, Ill, 00005

L//168. Tracor Inc. 6500Tracor Lane 26
Austin, Tex. 76721

169. Transco Inc. 00 :East Jackson Blvd. 39
Chicago, Ill, 50600

170. Tremco Mfg. Co. 10701Shaker Blvd. 45
Cleveland, Ohio 44104
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Pertinent
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Number Company Address Number

171. Trus Joist Corp. 9777West ChindenBIvd. 31
Boise, Idaho 83702

172. United MeGill Corp. 883North Cassady Ave, 20, 39
United Sheet Metal Die. Columbus, Ohio 43219

_173. U.S. Air Duet Corp. P.O. Box 187 Mattydale 39
Syracuse, N. Y. 13211

174. U.S. Industrial Chemicals Co. P.O. Box 218 44
Tuscola, Ilh 61053

170. U.S. Mineral Products Co. Stanhope, N. J. 07074 3,17

176. U.S. Plywood 777Third Ave. 32
New York, N.Y. 10017

177. U.S. Rubber Reclaiming Co. Inc. P.O. Box 54 44
Vicksburg, Miss, 39180

178. United Sbeet Metal Die. 200 East Broadway 20
United McGIII Corp. WestervlUe, Ohio 43001

179. Vccta Educational Co. 2805East Kilgore Rd. 37
Kalamazoo.Mich.49003

180. Veneered Metals Inc. P.O. Box 327 13,44
Woodbridge Ave, at Main St.
Edison, N. J. 08817

J181. Vlbrasonlcs Inc. P,O. Box 2543 20, 39
Garland, Tex. 75040

182. Virginia Metal Products DIv. Orange, Va. 22960 2g

183, VogeI-Pcterson Co. P.O. Box 90 19
Elmhurst,Ill.80120 /

P,O. Box 85 ./8, 10, 12184. Ward Process Inc.
Cochltuate, Mass.01776 'V

100. Wausau Metal_ Corp. 1416 West St. 33
P.O. Box 1182
Wausau,Wis.84401

100. Wcbllte Corp. R.O. Box 700 29
Roanoke, Va, 24004

187. Wenger Corp, Owatonna, Minn. 85060 2g

188. Western Acadia Inc. 4115 Ogden Ave. 23,44
Chicago, Ill. 60823
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180. Weyerhaeuser Co. Box B 27,31-32
Tacoma, Wash. 90401

190. Wkccling Corrugating Co. 1134Market St. 20

Wheeling, W. Va. 26003
191. William T. Barnett & Co. Inc. 1500Busb St. 1

Baltimore, Md. 21230

192. Workwall Movable Partitions P,O. Box 130 23
Bronson, Mich. 40028

193. Zero Weatkerstrlpplng Co. Iac. 415 Concord Ave. 46
Bronx, N. Y. 10450

OTHER ORGANIZATIONS CONTRIBUTING DATA

Aaouatical and Insulating Materials Assoc. Lead Industries Assoc. Inc,
200 West Touhy Ave. 292Madison Ave.
Park Ridge, Ill. 60068 New York, N. Y. 10017

American Hardboard Assoc. NAIIB Research Foundation Inc.
20 North Weaker Dr. 027 Southlawn Lane
Chicago,III.60008 Rockville,Md. 20800

American Plywood Assoc. National Concrete Masonry Assoc,
1110A St, P.O, Box 9185,Rosslyn Station
Tacoma, Wash, 08401 1800North Kent St,

Arlington, Va, 22209

Brick Inst, of America National Research Council of Canada
1700 Old Meadow Rd. Div, of Building Research
McLean, Va, 22101 Ottawa, Canada

Carpet & Rug Inst. Inc. Perlite Inst. Inc.
900 Third Ave, 45West 45th St.
New York, N. Y. 10022 New York, N. Y. 10036

Cast Iron Soil Pipe Inst. Prestressed Concrete Inst.
2020 K St. NW 20 North Wacker Dr.
Washington, D, C, 20006 Chicago, Ill, 60606

Expanded Shale Clay, & Slate Inst, Spancrete Manufacturer's Assoc.
NationalPressBldg. 000EastMason St.
Washington, D. C. 20004 Milwaukee, Wls. 03202

Gypsum Assoc. U.S. Dept. of Agricultnre
261N. Wells St. Wood Construction Research

Chicago,Ill,60000 4007UniversityWay NE
Seattle, Wash. 98105
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III--LIST OF DATA TABLES AND

COMPANIES REPRESENTED

No. Title Company Code Numbers _

GROUP A: SOUND ABSORPTION MATERIALS

1 Foams ........................................................ 9, 12,34, 45, 65, 72, 77, 82, 119, I25, 150,
156-157,191

2 Glass Fiber Materials .............................. 6, 109, 132

3 Spray-on Absorption Materiels .............. 127, 175

4 Felt and Other Fibers .............................. 34, 38, 51, 59, 109, 157, 161

5 Concrete Blocks ........................................ 75, 141

GROUP B: COMPOSITE MATERIALS

6 Composites Vinyl/Foam .......................... 12, 59, 77, 111,135, 149-150, 157

7 Film/Foam ................................................ 11-12, 150, 160

8 I.,ead/Foam ................................................ 12, 19, 36, I43, 149, 153, 184

9 Other Barrier Materials and Foam ........ 12, 18,45, 59, 65, 67, 72, 119, 157, 160

l0 Barrier Material/Fiberglass .................... 5, 18, 36, 79, 86, 107, 184

11 Other Composite Materials ...................... 3, 6, 25, 86, 107, 118.119, 127, 160, 152

12 Foam/Battler/Foam ................................ 12, 16,36, 65, 111,149, 156.157, 160, 184

GROUP C: SOUND BARRIER MATERIALS

13 Lead ............................................................ 16, 21, 28, 36, 129, 165-166, 160

14 Mastic ........................................................ 81,96,118

16 Mastic with Cotton .................................. 81, 66, 118

16 Glass and Plastic ...................................... 40, 47, 55, 61, 85, 115, 138, 148, 152

17 Spray.on Materials .................................. 24, 119, 127, 175

18 Other Barrier end Damping Materials.... 12, 38, 41, 45, 52, 54, 65, 72, 79, 61, 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 .................. 6, 10, 57, 59, 73, 02, 104-106, 111,116, lO0-
129, 132, 147, 151, 172, 176, 181

21 Ceilings ...................................................... 15, 29, 53, 100, 109, 128, 132, 146

22 Partitions (Absorption) .......................... 53, 62,116

23 Curtains (Absorption) ............................ 3, 95, 155, 188, 192

24 Floor Coverings (Absorption) ................ 12, 30, 34

o5 Roof Becks (Absorption) ........................ 13, 43, 56, 106, 120, 144, 190

J. Company eca_ numb_r_ am l_,tod in =_¢lion IL
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III--LIST OF DATA TABLES--Continued

No. Title Company Code Numbers _

GROUP E: COMPOSITE SYSTEM

26 Pretabrlcated Quiet Rooms ...................... 4, 9, 50, 82, 92, 104, 111,119, 130, 142, 107,
164, 168, 187

GROUP F: SOUND BARRIER SYSTEMS

27 Gypsum Board Walls ................................ 53, 97, 09, 120, 128, 132, 134, 180

28 Steel Walls ................................................ 62, 182

29 Masonry Walls .......................................... 25, 31, 89, 102, 141, 162, 186
30 Concrete Floors .......................................... 74, 78, 121, 132, 159

31 Wood Floors .............................................. 132, 171,189

32 Doors ..........................................................23, 50, 59, 63, 76, 06, 101, 104, 108, 112, 114,
117, 123-124, 120, 131, 136, 145, 168-167,
176, 189

33 Wiodows .................................................... 1, 14, 17, 42, 49,80, 71,110, 124, 133, 185

34 Suspended Ceilings-- Sound
Attenuation Factet .......................... 6, 6, 109, 128

36 Root Decks (Barrier) .............................. 106, 120

36 Curtains (Bonier) .................................... 6, 12, 27, 40, 59, 72, 155

37 Operable Partitions .................................. 96, 98, 101, 134, 167, 179

38 Semipermanent Partition Assemblies .... 53, 84, 101,104

39 Prefabricated Sound Benier Panels ........ 10, 15, 35, 45, 53, 89, 73, 82, 87, 93, 104, 103,
109, 111,110, 119, 129, 142,147, 151,
166-167, 169, 172-173, 131

40 Enclosures .................................................. 9, 48, 59, 68, 82, 83, 150

41 Floor Coverings _ Tapping
Machine Data .................................... 12, 44, 82, 35, 97, 143

43 Floor Coveflngs _ Transmission
Loss Data .......................................... 12, 97

43 Pips Laggings ............................................ 2, 36, 40, 57, 72, 79, 127, 156, 157

GROUP G: SPECIALIZED ITEMS

44 Other Materials ........................................ 7, 12, 22, 32, 37, 43, 30, 32, 55, 67, 72, 76, 80,
87, 90-91, 34, 103, 113, 133-134, 150, 174,
177, 180, 180

45 Gaskets, Sealants, and Sealing Tapes ...... 13, 26, 33, 45, 72, 130, 140, 157, 170

43 Special Application Products .................. 8, 10, 10.20, 30, 46, 53, 64, 106, 109, 157-168,
193

47 General Building Materi_ds
.and Furnlshln_s ................................
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IV--TESTING LABORATORIES WITH
ACRONYMS AND ADDRESSES

Cedar Knolls Acoustical Laboratory ..............................................................CKAL
9 Saddle Road
Cedar Knolls, N. J. 07927

Cominco Lid. of Canada ........................................................................................CLC
1090Speers Road
Oakvllle, Ontario, Canada

Gelger & Hammv ....................................................................................................G&H
Box 1345
Ann Arbor, Mich, 48106

International Aeoustleel "testing Laboratory (IN'tEST) ............................IATL
2200 Highcrest Drive
St. Paul, Minn. 55119

Kodarss Acoustical Laboratory ..........................................................................KAL
75-02 51st Avenue
Elmhurst, N. Y. 11373

Riverbank A©oustlcal Laboratory ....................................................._................RAL
IS12 Batavia Avenue
Geneva, Ill, 90134

National Bureau of Standards ............................................................................NBS
Sound Section

Room B109, Building 233
Washington, D, C. 20234

Owens Coming Roverberailon Laboratory ..................................................OCRL
Product Testing Laboratory
Technical Center
Owens Coming Fiberglas Carp.
P.O, Box 415
Granville, Ohio 43023

Scott Foam DIvlalan Aenu_tleel Laboratory ..............................................SFDAL
i Scott Paper Co,

1000East Second Street
Chester, Pa. 19013

Produ©t tested by tile manufacturer ....................................................................
For address of the manufacturer
see Section II

These are the principal laboratories performing acoustical tests on products
: [ listed in this document. The first six are independent 'testing laboratories

whose facilities meet the requirements for performing tests according to the
standards discussed in Section V. Note, however, that the National Bureau
of Standards does not perform tests of this sort on a routine basis 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 a round robin test series, in which a
single specimen is tested in each of the laboratories. The resulta of these
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testsarecomparedatthecommitteemeetings,and laboratoriesarc ableto
maintaintheirtestresultstowithina few decibelsofeachother.

Not only do the independenttestinglaboratoriesparticipateinthese
round robintests,butmany manufacturerswiththeirown testfacilitiesalso

• joi=|thetestingtocheckon and tomaintaintheircalibration.

The nextthreelaboratoriesare owned and operatedby the manufac-
turer/orthepurposeoftestingtheirown products.However,theysometimes
performtasteforothercompaniesend arethusidentifiedhere.

The lastlistingincludesany testingfacilityoperatedbya company/or
the expresspurposeoftestingtheirown products.These facilitiesdo not
necessarilymeet therequirementsimposedbyany testingstandard.However
when theydomeet therequirementsthetestdatawillincludea statement
thatthetestwas performedinaccordancewiththerequiredstandard.

For thepurposeo_uniformity,testinglaboratoriesidentifiedas CLC,

OCRL, and SFDAL arelistedascompanytested(CT) when thedataarefor
theirown products.

i
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V--DESCRIPTION OF PERTINENT STANDARDS

The published standards that pertain to the ASTM C423-60T American Society for Test-
many types of noise measurements are too ing andMatarlalsStandard
numerous to be included here. While ASTM Method o[ Test for Sound
is by no means the only organization publish- Absorption of Acoustical
ing standards, it is tlrese standards which Materials in Reverberation
cover almost all of the tests reported in the Rooms
data tables in Section VL It is therefore
pointed out that since through the years stun- ASTM C423-58 American Society for Test-
dards have been changed, data obtained using tag and Materials Standard
older standards are somewhat different than Method of Test for Sound
they are today. Absorption of Acoustical

A user knows the year of tile standard be. Materials in Reverberation
cause the ASTM designation shows the year Rooms
as the last digits of the code number. For
example, for the present absorption test the ASTM C384-58 American Society for Test-
code designation is C423_66 indicating sten- ing and MaterlalsStandard
dard number C423 first appeared as astan- Method of Test for Imped-
dard in 1966, This does not necessarily mean ance and Absorption of
that 1966 is the first year ASTM had a stun- Acoustical Materials hy
dard for absorption testing but that this form the Tube Method

of the standard was published in 196fi. Brie[ descriptions o[ standards listed above:It should also be noted here that there are
standards covering the measurement of these ASTM C423-66---Standard Method of Test
values under field rather than laboratory con- for Sound Absorption of Acoustical Materials
ditions. The procedures are basically the same in Reverberation Rooms,
in principle, but generally, tests performed in The measurement method for determining
the field will yield poorer results than tests the eeuml absorption properties of materials
performed under controlled laboratory condi- in a diffuse sound field is specified. Included
tionn. However if carefulattention is given to in the specification ere the test methods,
detail during construction and good measure, room nnd specimen requirements, and sound
ment practice is maintained, the field test can source.
give values approaching the laboratory values, When the specimen is in the form of an

extended fiat surface, the results are reported

V-I.--ABSOIIPTION as random incidence ah,sorptlon coeffciente
(i.e., absorption per unit area), If the speci-
men is in some specific size or shape such as

The absorption standards are a chair, or unit absorber, or landscape screen,
ASTM C423-66 American Society for Test- etc,, tile results shall he reported as tile total

ing and Materials Standard absorption in sahins for that unit (i.e,, sabins/
Method of Test for Sound unit), When this is the ease the slze, shape,
Absorption of Acoustical number, and spacing of the units during the
Materials in Reverberation test nmst be stated exactly. When the epeci.
Rooms men is in the form of an extended fiat surface

an additional piece of information reported is
ASTM C423--65T American Society for Test- a one.number rating called Noise Reduction

ing andMaterialsStandurd Coeffeient (NRC), This NRC is an average
Method of Test for Sound of the values of tile absorption coefficients at
Absorption of Aeoustie_[ 250, 500, 1,000, and 2,000 Hr.
Materials in Reverberation Sometimesabsorptionceeffcienta measured

Rooms by this method are greater than unity, This
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standard recommends that no adjustment be one type of test signal that may be used. While
made to these values. However, if some ad- the test signals are quite different in these two
justment is made the laboratory report must test procedures, no pmhlem_ sre encmmtered
state exactly how the adjustment was per. when using the earlier data since the values
remind. It is common for laboratories to re. obtained according to each standard compare
port absorption coefficients greater than 1 but well with each other.

to round the NRC to 0,95 if it is greater ASTM C423-58--Standard Method of Test
than 1, The method for absorption testing in for Sound Absorption of Acoustical Materials
a reverberation room is described in Subsec- in Reverberation Rooms,
tion I-3.1.1. This standard preceded and is similar to

C423-60T. It was one of the first modern
ASTM C423-65T--Standard Method of standards dealing with the properties of ab-

Test for Sound Absorption of Acoustical Ma-
terials in Reverberation Rooms. sorption as measured in the reverberationroom.

This test method and ASTM C423-66 are
exactly alike. The number is different because ASTM C384-58 (Reapproved 1972)-
the method was accepted tentatively in 1965, Standard Method of Test for Impedance and
and thenadoptedofficiallyin1966. Absorptionof AcousticalMaterialsby the

Tube Method,

ASTM 423-60T--StandardMethod ofTest The methodologyforcomputingnormalin-

forSound AbsorptionofAcousticalMaterials cidenseabsorptioncoefficientsisspecified.The
in Reverberation Rooms. method uses a closed tube with the specimen

This standard covers the same tests as mounted in one end. A pure tone of seund
ASTM C423-66 but allows a choice of three is generated within the tube and the maxima
different sound sources. The other portions and minima of the sound pressure inside the
of the test procedues are essentially the same tube are measured,
and results obtained in accordance with either Normal incidence absorption coefficients,
form are equivalent, which this method determines am always

The current standard states that the test lower than random incidence ooemcienta de-
signals shall be one-third octave bands of ran. termined in a reverberation room. There is
dora noise with a continuous frequency apes. no simple way of relating these two values,
tram and with either equal energy per constant especially since the relationship depends on
bandwidth, called white noise, or equal energy the material itself.
per constant proportional bandwidth, sailed This standard is discussed in more detail in
pink noise. Subsection I-3.2.

This earlier version of the standard perrnit_
ted swept frequency tones or "warble" tones. V-2.--PROPERTIES OF THERMAL
The tone was warbled at a rata of 6 to 10 INSULATION

times per second through a range of ÷ 11 per- The standards for the properties of thermal
cent to -11 percent of the center frequency insulation are
giving a bandwidth of approximately one-
third octave. In lieu of warbling the tone ASTM c26g.64 American Society for
signal this standard also permitted the use of Testing and Materials
suitable multitanse centered on the standard Standard Specification for
test frequencies with a bandwidth of one- Mineral Fiber Batt Insu-
third octave. Finally, it also permitted the lation (Industrial Type)
use of white noise of one-third octave bands ASTM C553-70 American Society for
centered on the standard test frequencies. Testing and Materials

One of the main reasons for rewriting the Standard Specification for
absorption standard was to eliminate the dif- Mineral Fiber Blanket
feesnses in tast signals between tasting labors- and Felt Insulation (In-
furies. The newer standard specifies only the dustrial Type)
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ASTM C612-70 American Society for ASTM E90--66T American Society for
Testing and Materials Testing and Materials
Stendard Specification for Standard Recommended
.,¢
_,L__ a F_ber Block and Pcaetica for Laboratory
Board Thermal Insulation Measurement of Airborne

Sound Transmission Loss
Brie[ descriptions o[ standards listed above: of Building Partitions

ASTM C2fi2--Standard Specification for
Mineral Fiber Batt Insulation (Industrial ASTM E90-O1T American Society for
Type). Testing and Materials

The composition, dimensions, and physical Standard Recommended

properties are specified for mineral fiber indus. Practice for Laboratory
trial batt type thermal insulation, for use on Measurement of Airborne
surfaces operating continuously at tempera. Sound Transmission Loss
tures up to 1,200° F. of Building Partitiorm

ASTM C553--Stendard Specification for ASTM E90-55 American Society forMineral Fiber Blanket and Felt Insulation
Testing and Materials

(Industrial Type). Standard Recommended
The composition, dimensions, and physical

properties are specified for mineral fiber Practice for LaboratoryMeasurement of Airborne
blanlmt and felt thermal insulation for use Sound Transmission Loss
either on heated surfaces up to 400 ° F or on of Building Partitions
refrigerated surfaces of equipment, ducts, and
space at temperatures below ambient.

ASTM E336-71 American Society for
ASTM C612--Stendard Specification for Testing and Materials

MineralFiberBlockand Board ThermalIn- StandardMethod ofTest
sulntion, for the Measurement of

The composition, physical properties, and Airborne Sound Insula.
dimensions are specified for mineral fihor tion in Buildings
(rock, slag or glass) block and board intended
for use as thermal insulation on surfaces at ASTM E336-67T American Society for
temperatures below ambient and above am. Testing and Materials
bient up to 1,800° F. Standard Method of Teat

for the Measurement of

V-S._TRANSMISSION LOSS, SOUND AirborneSound Insula-
TRANSMISSION CLASS, AND tion in Buildings
IMPACT ISOLATION

AMA-I-II-1Ofi7 Acoustical Materials As-

The standards of transmission loss, deter, sociation CeUing Sound
minatian of sound transmission class, and ira. Transmission Test by the
pact isolation are Two-Room Method forMeasurement of Normal-

ASTM E90-70 American Society for ized Attenuation Factors
Testing and Materials
Standard Recommended ASTM E413-70T American Society for
Practice for Laboratory Testing and Materials
Measurement of Airborne Tentative Classification
Sound Trausadsslon Loss for Determination of
of Building Partitions Sound Transmission Class
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ASTM E492--73T American Society for sources used, the data obtained under this
(RM14--4) Testing and Materials standard sometimes showed values a few deal-

Impact Sound Transmis- bels hlgher in the lower frequencies. Also, this
slon Throl_gh Floor-Ceil- standard had provision for determining two
ing Assemblies Using the different one.number ratings of the specimen.
Tapping Machine One of these ratings is called the "Nine-

Frequency Average". This number is simply
FHA 750 Federal Housing Admin- the average decibel value of the transmission

istratlon Guide to Impact losses at the nine test frequencies of 125, 175,
Noise Control in Multi- 250, 350, 500, 700, 1,000, 2,000, and 4,000 Hz.
family Dwellings It should be noted that the test frequencies,

while they are approximately one.third octave
Brie[ descriptions o/ standards listed above: wide, they are centered on the one-half octaves

ASTM E90-70 _Standard Recommended and am not the series used in today's test
Practice for Laboratory Measurement of Air- standards.
borne Sound Transmission Loss of Building The other one-number rating was called the
Partitions. Sound Transmission Class (STC). STC's oh-

Testing of the sound barrier properties of tained by this method areequivalent to STC's
walls, partitions, doors, windows, floors, floor- cvvaputed by E413-7OT to within the accuracy
ceiling assemblies, or any other material or of the measurements, however the methods of
system which may be utilized to provide sound computation are different.
isolation between two spaces is covered. The The change made in 1966 for transmission
procedure calls for mounting the specimen be- loss testing was the same as the change made
tween two reverberation rooms and measuring in the absorption standard. The choice of
the sound pressure level in each. A description one.thlrd octave wide warble tone bands, or
of the test procedure can be found in Subsec- multltone bands, as in absorption testing,
tion I-3_3. were replaced with a continuous spectrum

source, either white or pink noise in shape,This standard was adopted in 1970 e_en.
tiafiy unchanged from its predecessor which and filtered with a one-third octave band
appeared in 1966. filter. Whereas this change produced little

eflect in absorption eodficients, the values of

ASTM EgO-86T--Standard Recommended tmnsmission loss tested with the newer sound
:Practice for Laboratory Measurement of Air. source showed values 2 to 3 dB lower in the
borne Sound Transmission Loss of Building first few bands leaving the higher frequency
Partitions. bands relatively unchanged. Normally, a 2 to

This standard which covers testing of tlem 3 dB change would not be a matter of major
sound barrier properties is the same as E90-70. concern, although this 2 or 3 dB could result
It was in this standard that the test frequen, tea lower value of STC for a particular
cies were fixed at one.third octave of either product.
pink or white noise. Prior to this the trans.
mission loss standard permitted the tasting ASTM Eg0-55_Standard Recommended
laboratory a choice of one of three different Practice for the Laboratory Measurement of
sound source signals. Airborne Sound Transmission Loss of Building

Partitions.

ASTM EgO-61T--Standard Recommended This standard preceded and is similar to
Practice for Laboratory Measurement of Air- Eg0-61T. It was one of the first modem
borne Sound Transmission Loss of Building standards dealing with the properties of trans-
:Partitions. mission loss of industrial materials,

The same testing as in E90-66T and E00-
70 is covered by this standard. However, the ASTM E33g-71--Standard Method of Test
sound source is not as completely specified in for the Measurement of Airborne Sound In-
this standard. Because of the different sound sulstien in Buildings.
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This standard establishes uniform proee- erection under laboratory conditions of mess.
dures for the determination of field transmis- uremont control,
sion loss, i,e,, the alrborne sound insulation AST_./_ E413-70T--Tcntative C]asslfieatlou
provided by a partition already installed in a for Determination of Sound Transmission
building, It also establishes a standard method Class.

for the measurement of the noise reduction The purpose of this classification is to pro.
between two rooms in a building. If the test vide a standard method for determining the
structure is o complete enclosure out-st-doors, one-number rating of sound barrier items, The
neither the field transmissionloss nor the noise original intention of STC was to correlate
reduction is appropriate; instead, a method measured sound reduction properties with sub-
for determining the insertion loss is estab, jetties impressions or the specimen perform-
llehed, once when used as a barrier against such

Results from this method may then be seumls as speech, music, radio, television, etc.,
reported in three ways: Field Sound Trans- because these are the types of sounds that
mission Class (FSTC), which provides an exist in most homes, apartments, offices, and
evaluation of the performance of a partition schools. Consequently, the sounds of a factory,
in certain common sound insulation problems; or of jet sircraft, or ether transportation eye-
Noise Isolation Class (NIC), which provides toms, whose noise opec{ecru is quite different
an evaluation of the sound isolation between from music or speech are not well treated by
two enclosed speees which are acoustically con- the STC value. It is therefore necessary to use
nested by one or more paths; or Field Inser- the complete set of TL values to determine
tion Loss (FIL), which is a measure of the the performance of a partition against such
sound isolation between two locations, one of noises.
which is not enclosed. Prior to the publication of E41fi in 1970

the procedure for determining STC was pub-
ASTM E336-67T--Standard Method of lished by ASTM as a recommended method

Test for the Measurement of Airborne Sound (RM14_9) in 1966. This procedure is the same
Insulation in Buildings, as E413 anti first appeared in 1966 when EOO

was revised. The procedure for determining
This test method and ASTM E336-71 are STC before 1966 was a part of E90-61T and

exactly alike. The numbers are different be- was different from th_ present method (see
cause it was accepted as a tentative method discussion of Eg0-51T},
in 1967 before the official adoption in 1966. This standard specifies the technique for

comparing the TL values at each of the 16
AMA-I-II-16fiT--Coiling Sound Tsensmls- one.thlrd octave bands to the STC contours

sion Test by the Two-Room Method for Mess- and the determination of the STC, The high-
uroment of Normalized Attenuation Factors. eat contour to which the specimen TL curve

The method of test is intended for the direct meets the req ulroments (see Subsection
measurement of sound transmission through I-3,3,2) is the STC curve. The value of this
a suspended ceiling. This is a performance curve at 500 Hz is the STC rating of the
test fbr a canfigurational property of ceiling specimen. The numerical values for this set of
construction, without explicit reference to the standard contours are shown in Table I-5,
_ound absorption coefficients or sound trans- Further discussion of STC can be found in
mission loss (TL) of ceiling materials, Per- Subsection I-3.3,
formancv is rendered independent of the total
in situ absorption contribution of the receiv- ASTM E492-73T (RM14-4) -- Impact
lag-room ceiling under test conditions by Sound Transmission through Floor-Ceiling
normalizing l'estdt_ with _pect to separate Assemblies Using the Tapping Machine.
measurements and thereby focusing attention This procedure woe originally published in
upon the rehtlve ennrgy transmission of the 1971 as a recommended method only
ceiling configuration, The method of test is (RM14-4). The method uses a standard tap.
designed to reflect field conditions of ceiling ping machine to pmeduce impacts on a floor-
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ceiling assembly and the sound pressure levels general acoustic measurement methods, values
produced by these impacts are measured in for references, etc. These are the standards
the rome below the assembly. There is still published by the American National Stand-
much debate over the use of the tapping ms- ards Institute (ANSI).
chine as to impact source because many feel This institute was originally known as the
that these impacts are not representative of American Standards Association and the pub-
noises produced by such occurrences as drop. ]ished standards have the prefix ASA, In
ping objects on the floor, sliding objects across 1966 the name was changed to United States
the floor, and in particuinr, file noises due to of America Standards Institute (USASI) and
footfalls. Prior to the publication in 1971 of standards published by this group are pre-
RMI4-4 there was no American standard to fixed with USAS. Again in 1960 the name of
cover impact testing. There is, however, an this organisation was changed. Since Ameri-
international standard wbieh is very much the can National Standards Institute is the cur-
same which is published by the International rent name, the following standards are shown
Standards Organization (ISO) as R140. This with the prefix ANSI regardless of the year of
standard does not provide for an IIC value publication. While some copies of earlier
but did specify normalization to 10 metric standards may bear the title of ASA standard
sabine (meter _) absorption, or USAS standard, all of these have been

This standard is discussed in more detail in adopted as ANSI standards. These standards
Subsection I-3,4. specify how to make acoustic measurements,

the characteristics of laboratory microphones,
FHA 750--Guide to Impact Noise Control how calibrations shall be performed on these,

in Multifamily Dwellings. test room characteristics, etc. This organiza-
This authority establishes a method of test- tion does not concern itself with the special

ing which makes it possible to evaluate dif. procedures which must be followed when rank-
forest floors, as to their ability to impede ing these measurements on any special class
the transmission of impact noise to the space of items.
below. These standards are listed below and de-

A tapping machine, which generates the ira- scribed in the subsequent paragraphs.
pact noise, is set into operation on the floor.

Sound pressure levels are then taken in the ASA Z24.19-1957 Laboratory Measurement
space below. These levels are normalized to of Airborne Sound Trans.
a receiving room with a reverberation time of mission Loss of Building
0.5 second. The normalized levels are then Floors and Walls
compared to the standard FHA impact noise

curve, allowing a single number, the IMpact ANSI Sl.l-19fl0 American National Stun-
Noise Rating (INR), to be determined. INR dard Acoustical Termi-
numbers which are zero or greater meet the nology.
recommended FHA specifications; those less

than zero do not. The higher the INR the ANSl S1.2-1962 American National Stun-
better the impact isolation, dard Method for the

Physical Measurement of
V--4,--AMERICAN NATIONAL Sound

STANDARDS INSTITUTE

ANSI SL4--1971 American National Stun-
For the many other types of acoustic test dard Specification for

data there is probably some type of standard Sound Level Meters
which governs the procedure. While the above
test standards and the many other standards ANSl S1.6-1967 American National Stun-
that relate to specific types of items provide dard Preferred Frequen-
for the measurement of particular items, there c io s f or A c n u s t i c a1
is another series of standards that specifies Measurements
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ANSI S1,8--1069 American National Sten- ANSI S1.2-1962--American National Stun-
dard Preferred Reference dard Method for the Physical Measurement
Quantities for Acoustical of Sound.
Levels Methods for measuring and reporting the

sound pressure levels and sound power gee-
ANSI Sl,10-19fifi American National Stun- crated by a source of sound are established.

dard Method for the Call- Thle standard applies primarily to airborne
bration of Microphones sound produced by apparatus which normally

operates in air. These sounds must not be
ANSI S1,11-1966 American National Stun- impulslvo and must be of sufficient duration

dard Specification for to be within the dynamic measuring capabili-
Octave, Half-Octuve, and ties of the instruments used,
One-Third Octave Band

Filter Sets ANSI S1.4-1971--American National Stun.

ANSI Sl.12-1fifi7 American National Sten- dard Specification for Sound Level Meters.
dard Specification for The purpose of this standard is to maintain

"Laboratory Standard maximum possible accuracy of sound level
measuring instruments and to maintain uni-

Microphones fortuitybetween instrument measured

ANSI $1.13-1fi71ArnericnnNationalStun. quantities.
dard Method for the Characteristicsofsoundlevelmeterssturt-
Measurement of Sound leg withthe amplitude,frequencyresponse,
Pressure Levels and directional properties of the microphone

are specified. The frequency weighting filters
ANSI $1,21-1fi72 American National Stun- are standardized both to shape of the weight-

dard Method for the lag function and tolerances on these shapes.
Determination of Sound The tolerances are divided into three groups
Power Levels of Small with Type I (Precision) the most stringent,
Sources in Reverberation then Type II (General Purpose) and Type III
Rooms (Survey) the least stringent. Meter response

time and output requirements are also covered.
Brief descriptions of standards listed above:

ASA Z24,19-1957--Laboratory Measure- ANSI S1.6-1fi67--American National Stun-
ment of Airborne Sound Transmission Loss of dard Preferred Frequencies fur Acoustical
Building Floors and Walls, Measurements.

This recommended practice is intended to To maintain uniformity and comparability
cover the random incidence or reverberant among measurements tbis standard specifies
sound method for the laboratory measurement which series of frequencies shall be used as the
of airborne sound transmission loss of floors, preferred octave, one.half octave, and one-
walls, windows, doors, etc, It gives spselfica- third octave bandwidths. It is in this standard
tione for the tuet facility and testing equip- that the one.third octave series is modified so
ment including the signal requimmentu of ran- that they are actually one-tenth decade, This
dam noise or warble tone, sound sources, posi- modification changes the bandwidths less than
tion of microphones, and format tar the report. 0.1 percent and provides a series of frequencies
It also gives minimum conditions of the where 10 successive one-third octave bands
sample, are in the ratio of 10:1 in center frequency

(see Subsection I-2,2.4),
ANSI S1,l-19f10---Amerlcan National Stan-

dard Acoustical Terminology (Including Me- ANSI Sl.fi-1969--American National Stun-
ehanical Shock and Vibration). dard Preferred Reference Quantities for Acous-

The purpose of this standard is to establish tical Levels,
and define standard acoustical terminology. Values to be used as reference when acoustic
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quantities such as power, pressure, intensity, reciprocity technique described in ANSI SI.10,
otc,, are stated in the form of levels are spocl- are descr'hed. These microphones are intemled
fled. This standard does not specify that level to he used for acoustical standards or as com.
shall be used hut provides the reference to a parlson microphones for calibrating other
eonvenlent magnitude fox, .ny physical quart- microphones by the comparison technique,
tity that may be used in acoustics.

ANSI SI,I3-1971- American National
ANSI Sl.I0-19fifi -- American National Standard Method for the Measurement of

Standard Method for the Calibration of Sound Pressure Levels,
Microphones. This standard is a partial revision of ANSI

Techniques and principles involved for per- S1.2-1962 and contains recommendations per-
forming ahselute calibration of microphones tainlng to the techniques of the physical mess-
are described, Experimental procedures for urement of sound. These techniques are
determining pressure, tree fiehl, and dilfuse applicable to a variety of environment condi-
field ealibratlons are standardized. These pro- tlons but are not intended to include measure-
sedures provide for either ahsolute calibration manta made for the purpose of detsrminlng
based on the reciprocity principle or calibre- the sound power level radiated from a source.
tlon by comparison with another microphone, This standard is applicable to the many dif-

ferent types of setmd pressure level msesem-
ANSI S1.11-1966 -- American National manta that may be encountered in practice

Standard Specification for Octave, Hal[-Oc. and is intended to provide assistance to those
rave, and 0no-Third Octave Band Filter Sets. persons responsible for the preparation of test

Just as ANSI S1.4 specifies the charaeterls, cedes, ordinances, acoustical criteria, and el-
tles and tolerances on sound level meters, tbls facts of noise on people, etc.standard specifies the characteristics of hand
pass filters for acoustical measurements. Some
of the items specified are the features of the ANSI S1.21-1fi72 i American National
pase band and flm slope and width of the sklrts Stamlard Method for the Determination of
of the band, This standard assures tim user Sound Power Levels of Small Sources in Re.
of acoustic band pass filter sets that measure- verheratlon Rooms.
meats made with one filter set will agree with While the main purpose of thls standard is
those made with any other filter set providing to describe in detail the procedures for the
each set conforms to the standard, measurement of sound power levels, its perti-

nence here is due to the leegthy and complete
ANSI S1.12-1967 -- American Natiseol discussion of the quality and characteristics

Standard Specification for Laboratory Stun. of the reverberation room for making the
durd Microphones. measurements, Tlds standard describes both

The physical, electrical, and acoustical prop- a direct method for determining sound power
ertles of microphones that are satiable for level and s comparison method which uses u
calibration by an absolute method, such as tile callbrsted reference sound source.
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SECTION VI

DATA TABLES

GUIDES TO TABLES

Mater£ais for noise control come in a variety of forms. Actually any

material can be used to reduce noise since each form has a certain capacity

to absorb_ reflect or attenuate sound. The products listed in the data

tables have been prouen to be efficient and/or economical means to reduce

noise. Usually the basic materials are either good sound barriers or ab-

sorbers. To improve the acoustic performance of a product, two or more

such materials are often combined to form a composite material or a total

sound control system. There are materials and systems which control noise

directly by sound absorption or sound transmission reduction, and indirect-

ly by limiting _he sound power output of machines by reducing the vibration

levels of panels, floors, etc. This diversity of products requires differ-

ent testing procedures and parameters. For this reason products are grouped

in these cables so that a meaningful study of the products and _heir proper-

_ies may be made.

Group A: Sound Absorption Materials (Tables I through 5_

Foams, glass fiber products, spray-on materials, felts, and concrete

blocks with cavities.

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

Foams laminated co lead or leaded vinyl, foam with protective films,

glass fibers applied to barrier materials, and other such products.

qroupC_ Sound Barrier Materials (Tables 13 through 18)

Leadj mastic, mastic with cotton, glass, plastic, and others,

Group D: Sound Absorption Systems (Tables !9_thh!rqu_h25)

Functional absorbers, wall treatments, ceilings, partitions, curtains,

floor coverings, and roof decks.

Group E: Composite Systel, for Sound Absorption
and Transmission Reduction (Table 26)

Quiet rooms and booths constructed from sound barrier panels on the

outside and lined with absorptive materials on the inside.

Group F: SouNd Barrier Systems •(Tables 27 through 43)

Wallsj floors, ceillngs, roof decks, curia[as, partitions, panels,

machinery enclosures, floor coverings, and pipe laggings. Certain floors

and floor coverings which reduce impse_ noise generation and transmission

are also listed in this group of tables.
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Croup G: Specialized Items (Tables 44 through 47)

Special materials llke tubber, cloth, etc., which may be used with ad-

vantage in specific _pplieatlona, Also included in this group are gaskets,

sealants, special application products, _ene_al building materials, and

furnishings.

The data tables along with appropriate footnotes ere for the most part

self-pxplanatory. The followlng comments are made to clarify or to empha-

size certain points:

The tables are presented in three distinct formats: (I) Trans-
mission loss and noise reduction data are provided for each
one-third octave band with center frequencies of 125, 160, 200_
250, 315, 400. 500, 630, 800, i000, 1250, 1600, 2000, 2500,
3150, and 4000 gz. (2) In a slightly different format, sound
absorption coefflclent data are shoWn for one-thlrd octave
bands with center fraquencles of 125, 250, 500, i000, 2000,
and 4000 llz. (3) Products for which the transmission loss

or sound absorptioR type information was not available arelisted as to product name, descriptlonD application, and man-
ufacturers.

@ The products are artansad 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 co their thicknesses.

@ Testing procedures are not always identical for the products
listed in the same table, For this reason the footnotes and
the test procedure codes should be studied carefully before
making a comparisoa between two products in the same table,

a The w_ight or density of the product may be given in ib/ft2,
ib/ft J, or in Ib/ualt. The column headings show the units
used in each table.

¢ The identification numbers of the manufacturers appearing in
the data tables are flared in Seotlon II,

._ a The Lab, ccJlumn identifies the laboratory where the acoustic
test was performed and the test report number, Acronyms
of the laboratories 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 s short product description as no trade name
was given,

• Some products are in mote than one table, their properties
being applicable to a variety of situations.

• Glossary includes generic trade terms, but does not include
more specific, produat orientated terms which are described
in _hc footnotes.
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• Footnotes include specific product information, test speclfl-
cations or test method, and other useful data,

.%bbrevist£on_ and rating c_dR_ that are uaed in the tables
and footnotes to provide additional acoustic or nonacoustlc
information about a product or test procedure are explalned
below.

ASTM _nerlcan Soclety for Testing and Materials

UL Underwriters Laboratories

UL 94 UL Specification 94 -- ASTM Designation D1692.
Small-scale laboratory procedure to compare
ftammabillty, Correlation with flammabili_ 7
under actual use condition is not implled,

Temperature Range Range of telnparature in which the product be-
haves accordlng to specification

_idlty Range' Range of relatlva humldlty in whleh the prod-
uct behaves according to specification

AI_ Aceustlcal and Insulstlng Msterl.ls Assn.

A_L_ ALnerlcan Materials Assn. (Now AIMA)

A_SI American National Standards Instltute

FHA Federal Housing Administration

AgA Aderlcan S_andards _ssn, (Now ANSI)

ISO Inter_*a_ional Stand.rds O_ganlzatlon

N_A Nat£onal Electrical Manufacturers Assn,

NFPA National Fire P_otec_ion Assn.

OL Fire Hazard The UL-developed tunnel test method, UL723,
C1assificatlon a/b/c for tastlng the fire characteristics of

building materials is also known as standard
ASTH E-84 and NFPA Number 255.

s: Flame Spread

M,_terlal to he tested is placed on the under-
side of a removable top panel of a tunnel and
a flame Is introduced a_ one end, The dls-

fence at "which the flame spreads, in a given
period of tim_, is called the flame spread
and is ra_ed on a scale where cemen_ asbestos
board is zero and red oak is 100. Most
building codes have sections in which the _ost
stringent requirements permit a flame spread
rating from zero to 25.
b: Fue_ Contrlbuted

Th_ _emperature rate of increase is measured
at the end of the tube opposite the flamej
and again compared to cement asbestos board
and red oak.

=: Smoke Developed

The smoke density is measured with a photo°
aleetrle cell.
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Figures used in table guides are included courtesy of the following

manufacturers:

Figure Company

I Sound Solutions Corp.

5 The Proudfoot Co. Inc.

6 Sound Solutions Corp.

7 Specialty Composites Corp,

10A Canada Metal Co. Ltd.

10B Globe Industries, Inc.

lEA Stark Ceramics Inc.

lib Specialty Converters, Inc.

12A Canada Metal Co, Ltd.

12B Korfund Dynamics

19A Pittsburgh Coming Corp.

19B Insul-Cous_ie Sirma Corp.

19C Owens/Cornlng Fiberglas Corp.

20A L.E. Carpenter and Co.

20B Owens/Cornlng Fiberglas Corp.

21 Owens/Corning Fiberglas Corp.
and Johns-Manville Sales Corp.

22 L.S. Carpenter and Co.

25A Concrete Products, Inc.

25B Inland Ryerson

26A Industrial Acoustics Co. Inc.

26B Korfuad Dynamics

27A Owens/Coming Fiberglas Corp.

27B National Gypsum Co.

28 Virginia Metal Produc_s

29 Florida Concrete

30 _ens/Corning Fiberglas Corp.

31 _ens/Cornlng Fiberglas Corp.

32 Overly Manufacturing Co.

33 Amelco Window Corp.

34 Acoustical and Insulating Materials Assn.

36 National Research Corp.

37 Hough Manufacturing Corp.

40 General Noise Control Corp.

43 Ferro Corp.
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TABLE 1

FOAMS

The sound absorption properties of various types of foams are listed.

Foam has excellent absorption, provides a fair amount of vibration isolation

and damping, hut is a poor sound barrier material, Ester types of polyure-

thane foams are most co.only used for noise reduction. These flexible

foams are available in reticulated open-pore construction or non-

reticulated with a mlcroporous integral skin left insect.

Foams with convoluted surfaces and compressed felt-llke foams are also

manufactured to maximize absorption in specific frequency regions. The

2 lh/ft 3 density foam is normally used for sound absorption, Flame retards-

tory additives and proteetlve films for dirty or oily environments are the

corm_only available options.

The table is arranged in the order of increasing thicknesses ranging

from I/4 inch to 6 inches. Figure i shows foams of different thicknesses.

The companies (by number shown in Section II) with products listed in

Table i are: 6, 12, 34, 45, 65, 72, 77, 82, 119, 125, 150, 156, 157, 191,

CAUTION

i, ABSORPTION COEFFICIENTS MAY EXCEED 1,O, FOR A CO_LETE

DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. ABSORPTION COEFFICIENTS ARE SHOWN EITHER AN PERCENTAGES

(NO_IAL INCIDENCE DATA) OR AS DECIMAL FRACTIONS

(RANDOM INCIDENCE DATA). TEE DIFFERENCES BETWEEN THESE

TWO DATA ARE DISCUSSED IN SECTION I-3.2.

GLOSSARY

Reticulated: Thread-like network,
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Figure i Sample Illustration
o£ Acoustical Foam
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'rA_LE I FO_tg

_ Abaorptlon Co_F££clencs

1/4 .25 2.2_ 2.6% 3.6Z 7.07. 36Z 62% 2 5-250 12 IndusC:rLalFoam 4100

1/4 ,3D 2,4_ 2.9_ 3,4Z 5,91 177,, 66Z 2 IATL 12 Safe_y Foam 4750 ]_3,

45
1/4 .3_ *08 .10 ,20 .30 .70 1,00 2 7_ Coue_Lfoam 5,15,27

1/4 .38 2,2_ 3,9Z 8.41 17,87, 45_ 637* 2 IATL 12 _nduscrlalFoam 2950 i_3

1/4 127. 14Z _7I 45Z 6C_ 697. 2 157 UL-9_ Foam 6,9

_COC_ Flne Fore
1/4 .04 ,10 ,13 ,24 .61 1,00 CT 120 _cou_lcal Foam 9,17,25

Acc_sCic_l FOam
1/4 ,10 .10 .11 .1_ .48 ,75 2 IA_* 65 F'_OOF 719

PAL
1/4 .17 ,13 ,23 ,82 1,00 2 T72-1 191 t:nifoam 23,24

RAL
3/9 .25 ,12 .20 _26 ,21 .73 ,59 2.1 T72-1 6 Acouat t-foam a_22,24

1/2 .31 ,15 .21 ,26 .17 .63 .65 2.1 T72-1 6 AcOUs_t-foam 8,23,24

1/2 .22 3I 41 2,2_ _'1 137, 7_ 2 I^TL 12 S,_ecy Foam 4750 22_3'
45

1/2 .45 .09 .ll *22 .60 .88 .92 2 IATL 71 CoU_I:t£oam 5_15_27

1/2 .51 6_ 11I _0_ 321 70_ 8_Z - 8F_AL 12 Acoustic Fo_ 4780 24

1/2 .60 4,Y_ 10.2_ 241 35_ 65_ 62"], 2 IATL 12 IndustrialFoa_ 2950 21_3'

Fo_mkoCe-749 on 10.24,
I/2 .65 Y_ 4.ff_11_5Z 46Z 86Z 567, - IA_L 12 Fore,@2950 26

IATL
1/2 .66 5,4_ 7.27. 12,21 _ 71I 66_ 2 5-120 12 Ind._c_lal Foam 4_O0 1,24

Foamko_e-749 1 lO
1/2 .67 3.6_ 9.2_ 127, 757, 47_ 32_ IATL 12 on Foa_ _4100 2_,2_

1/2 16_ 25Z _47, 82I 93_ 94_ 2 157 PL-94 Foam 6_9

•_COUSC£cal Fo_lm
1/2 ,10 .10 .22 .40 .72 .8_ 2 65 F-2007 7,0

13,14,
1/2 ,072 ,12 _26 ,51 ._4 ,90 2-4 CT 150 Fyr011 25

12_23,
I/2 .51 ,12 ,21 .36 ,54 ,92 1.00 2.5 CT 150 Couscex 25_28

1/2 .10 .27 .50 .86 1.00 4 CT 150 Scot,felt 4-900 t1'25'28

1/2 .07 .10 .21 .45 .SD 1.OO 4-40 CT 120 5cotcfel_: 3-900 _.25.
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TAI_L_1 FOAHS(Coned)

Abeorpt lob Cool fLclen_s

.. .d ._ ib/fC- Lab. Co. Product no_a

1/2 _05 .13 .30 .63 .97 .92 CT 150 Sco_ Fine Pore 9,_P*AOOUS_Loel Foam 25
R.4L

5/0 *_B *It* ,18 .2H ,21 ,86 ,97 2.1 T7201 6 Acous_L-Eoam 8_23,24

2,3,
3/4 .39 3,_ $.5,% 8.1% 17,5_ 51,% 91% 2.1 IATL 12 HafQ_y Foa_ 4750 2&

3,4,
3/& .60 7% 13% 257* 45% 81,% 95% SFOAL 12 AoOuetScFoe.m 4?80 2&

3/4 .61 7.3% 16.3,% 29_ 44,% 38_ 56'/. 2 IATL 12 Industrial Foa_ 2950 _3,

1,3
3//+ .67 4._ ?*Ce_ iI*5% 38"_ 98.3,% 65,% 2 IATL 12 IndUllCr_.al Foam 4100 6,2_

3/4 22_ 34?, 617, 87_ 96% 95% _ cr 157 UL-% FOem 6,9

12,23,
314 .50 ,14 .25 ,4t* .70 .98 1.00 2*& L'r _30 Couacex 25,28

13/16 ,39 ,16 .23 ,40 .73 .98 .78 2.1 T72-I 6 Aco_aci-foam 8,23,_4

1 .58 4.5% 7.3% 11*4% 29*3,% 7_ B2,3% 2 I/_TL 12 Sa£ety Foam 4750 _3,

R.".L
I ,63 .16 .25 ,t+3 .84 .97 .87 2.1 T72"1 6 AoouJl:1-/clem 8,23._4

1 ,_3 10.3% 20,3,% 29/* 36% 31,% _3T. 2 IATt+ 12 Ind_st:rtal Foam 2950 _3,

I ._4 8% 13% 30% 53,% BST* B++% HFDAL 12 Acoustic FC_am++7B0 _4,

11,23,
1 ,63 ,OH .20 ,47 .90 1.00 1,00 CT 130 Sco_fel_ 3-900 25,2B

12,22,
1 .65 ,15 *30 ,33 ,80 1.O0 1,00 2,4 CT 130 Cou._ox 25,2B

1 .65 .13 ,27 .46 .91 .93 .89 _ 130 Pyrel3 13,1_,25

1 ,70 .37 ,68 ,93 ,89 ,B4 2 CT 130 Afontc 1_2_

F_emado 13,23,
1 *70 *0B ,2_ .65 1,02 .93 ,81 2 G_H 77 FrOduoc 22313 26

1 ,72 7.2_ 11,3% 237. 67% 83"/. B_ 2 IATL 12 Ind_rrlal Foam4100 _3.

Foamko_e-749 on 1 10
I ,72 ff_ 19% 43% 7_% t,)'_ 38% - IATL 12 Foam #_100 2_,24_

Foamkoce-749 on 1 10
1 .73 .57. 9'/. 3_ 98,$% 52% 71,% - I^_L 12 Foam#2950 2_,2_

1 ,73 8._ 3t_* 31% 54% _+8'Z 64% 6 IATL 12 Induacrtal Foam 4600 _3,

43
1 *76 .23 .St* ,30 ,98 ,93 ,99 2 72 COUstlfoa_ 5,L5,27

1 ,77 8*3% 16+4% 49T, 89X 61T, 797,, 4 IATL 12 3nduatr£al Foam 4400 _3,
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TABLEI FO_[S (Coned)

_ _sorpcLon CooEflc£encs

KAt,
1 .85 _11 *4B 1,06 ,90 .B9 .97 1.8 A69-60 191 90 PPI Cuacam Foam 16j26

AcouaClcal FOam
1 .16 .26 ,47 ,72 .93 ,9_ 2 65 F-2007 7p9

PL-%
l 317. 61Z 867* 967. 99"I* 967. 2 ° 157 Convolucad Foam 6,9

UL-94 Flac
1 277. 447. 70?. 937. 977* 967. 2 "- 157 surface Fo_m 6,9

scoot Pine Pore 9.17,
1 ,10 ,28 *69 ,96 1,00 .95 2 CT _.50 Acouect cal Foam 2S

1 .10 .25 ,39 ,72 l,O0 l.OO 4-40 _ 150 $cot_feZc 2-900 tl,25,

1 .20 .40 .73 .86 .86 .94 4-40 CT 150 8cotcfllt 7-900 11,25,2a
RAL

1-7/16 ,69 *17 ,30 .53 ,97 .96 .96 _.1 T72-1 6 Acou,Cl-foaa 6,23,24

1-1/2 .66 21._ 24_ 36_, 62_, 48% 657. 2 I^1_, 12 Indascrlal Foam 2950 2L__'

1-1/2 .75 11.57. la.l?* 33?* 88?* 87_ 9_ z Z^TL 12 Safacy Foam 4750 _3,

2-1/2 .8_S 101 217. 5_?. 97.5_ 751 847. 2 IA'fL 12 Indumcrtal Fo_ 4100 1_5.

UL-94
1*?./Z 31?* 72I 917. 971 997. 987. 2 157 Cc_voluCed yoam 6,9

2 .64 21,8"_ 14_. 3_;?* 50.5?* 52_. 1517, 12 IndumtrSal Fo_. 2950 21__'

,23i
22

9: .SD .19 *43 .77 1.00 1.00 1.00 2- CT 150 BCOCCZnduacrlal Foa_ 25,28

2 .80 .24 *49 .81 .91 .98 *97 2_1 8 Acou_l-£oa_ 8,23,24

45

2 .0_ .17 .38 .94 .98 .99 .91 2 72 Cou_ctEoam 5.118.
_p

2 .07 14.57. 32'/. 707. 95.21 877. 77.5?* 2 z^22. 12 s,fery Fozm 4750 -_3.

2 ,90 28.2_, 46?* 6g'g 811 847. 80.57. 2 ZAT_ 12 Zndus_tal Foam 6100

Acoustical FO_
2 .33 .50 .72 .85 .96 .91 2 65 F-_007 7,9

UL-9_
2 33?* 91% 971 1007. 9_* 96% 2 - 157 Convolucod Foam 6,9

2 ,60 .91 1.00 1.00 1.00 1.00 4 CT 150 Scocc_alc 2-1/Z -900 I_,25,

2 *27 ,61 ,90 ,gB ,1,00 1,00 4-40 C"£ 150 8coccfelc 3-900 L1,25,28
UL-96

2-1/2 397. 94_ 9_ ZOOg 997. 967. :l * 157 Convoluted Fore 6_9

_5
3 .82 .38 *56 .91 *B6 *97 .99 2 72 COUsclfoam _415.
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T/_IJ_ 1 FO/_d3 (Con¢1)
I

Z" Abiorpc£on COiEficlinCi

i

' _ _ lb/fC _ Lab. tic. Froduct note

ULo94

3 817. BSZ 98_ IOOZ 9T¢ 96_ 2 157 Convoluted Foam 6,9
Open Cell

4 .58 .04 .22 .46 ,80 .8_ ,88 2 119 Pol_rithane Fore 18,23

R_

4 .86 .56 .69 .B$ ,90 .98 .95 2.1 T72-1 6 ^coulc1-Eoim 8,23,24

4 ,89 "67 .80 .90 .92 .94 .97 2 72 Couitifom 5,15127

Scott 22 p25,
4 o41 .83 1,00 1.0O 1,00 1,00 2"4 CT 150 Induitrlal FOI_ 28

45
5 .90 °72 .83 .8B ,93 ._)5 .gB 2 72 CoultLfoem 5,11,#,7

UL-94

5 86Z 96_ 9_ tO0_ 99_ 96_ 2 157 Convolueed FOm 6,9

45
6 ,91 .72 .83 ,88 .94 ,97 I,,00 2 72 Cousclfoam 5,15,27

S©oet 22 +25,
28

6 .80 1.03 1.00 1.00 1.00 1.00 2-4 CT 150 Indu¢Crlal Fern
Foam BbeeC

See Footnote 156 (SFF'Z_ SW'll) _9

F_.rQ Re¢lrdlflc
' - See Footnote 34 Urel:hine Folal 20

See Footnote 125 Synthoce_.l 2_

2_ 1 .99+ 82 Polyurethane Wedili 29

FOOTNOTES FOR TAZ_E I

Po/_

1. Po_yelCe_ ttf:eghigta foa_ °hl_lcll rll¢lti_C_ illf*lxCln_lh[r_,

2* Ope_ call, Elaxlble po_yaa¢_c urcghana fotm combl_d wIUI • p/C_l_inc _£ri rlCagda_c, UL Ippgovld*
Fass_d UL C_¢ 94,

3. Su_liad in shah roll, slab, oc block fo_. Cu¢tom fabrication awilabl_. Sound bace£ar
tl_.l_ltll _d p_Or_O_lVB IhitCI O_ f_*?J_| cllt h_ ordlt_d w_ thi fo_,

t_, polyt6_C urmU1al_l foam with a ml_goporoul i_c¢_ral lki_ _nd _¢lcula_d cellular i¢¢uctuce of
8ood rspsatabi1£hy, UL approval pllnd:L_t;*

5. Sslf-ixcin_ilhl_8, EI11_11_¢ _¢h _lll ¢h8_ 1_* C_¢lBII1Vl I1_ _peracuca ra_e "45" ¢o
275'F, _1¢o seed Ch_l It_ula(:ion. ¢esiica_t co oils, E_asia, alkalis and mild _cidi,

6. CerCiflld by UL £0 _11 0¢ Ix°aid ¢hllc _w_ibi_" 94 I_C¢tflclC¢Onl* _O_FI|CSC fore _lth charcoal
color t¢ avatlibll in thickn_lail ranS£n_ f¢¢_ 1/4 inch ¢o 5 lnchu, Scandaid mhiac s/_ £1
36" x 56". CUl¢om Itlel and Ch_Ck_aSll O_ _q_ll¢, The pcoduoc 11 av_tlablq vlth 1/2 roll
flexiblm vinyl flba o¢ 1/2 _L1 DuPing Hyll¢ CoIct_. fo#(_ W£th co_vo_u_ld surface L| silo /vittibll
in I1m1_" ILllO ¢_d ¢C 1l clalmod ChIC 8¢_i¢_r lo_ fglqui_cy ICgI_atlo_ 11 ach_ivid by _ll iurficl
al o_red ¢O flat lU_flcI fOi,

7, FolyucaChuM pol i_ha¢ foam, Silf-exhinEuilhi r A_ DI692*67T _lcll 2'x4' haiti_..,1_ _÷ O.l _b/cuft. ,.xt.,_ _o_*r,c_*_'_, th_..,.; Z/_', Z/Z, Z', 1_.
_¢¢o_nd_ adh¢|tv_ 3H34 enduaertal adhilivi,

B. _Lre reca_/n¢ Ellxlbl_ polyuretha_ foam Cl_ hi luld. _,_d hilt. i_llld,, _llad or bor_dad,
Supplied l_ z'o[li 36" w_.da x 20 y_ndl_ imIB_ and I_ 1_4 . _/2 . 3_t* , and I t_/ckneuii, Also
available lame.iced to man. _L_.lld vlnyl Or ill.fOrbid _011. _01u¢1 _rly. MIXlI_J_ ¢O_pgll¢¢Vl Bet
1(_* Te|Cmd acco_di_ B Co A_'H C50_-$B*

9, _iti exccec¢l_ from a 8¢lph.

10. Ila1¢. aC 275"F_ nonburn¢nB, poly_thyle.i Ihil¢¢n_ ¢i chemically £n_¢c and _lOplCVIOUl ¢O I1_
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I).° YZmxibll, c_prua_ urn_hmnm fc_. )e_nint mac aa hL|h _ 20 (c_proaeed co I/2o el" oriKinal
i;h@-c a|a) 4va@.labli _n be c_cp 81uad_ or ahapad _¥ailab[e Ln vaz'i_us e(zes. Thickness range:

12. Reg£cu).aCed p01_cachlne foam _).ch mLcroporoua aucEace, Fml|l| ASTH 1692m6_ Cant for _lamu rucnrd-
a_cm, T_poyitu_0 tanSY; *40* Co 250"F, Chemical raJLitan_,

_3. _D_ la[i_ pol_ra_hmno loire, Tampiracuro ranga; =40 _ Co 2_O*F, Avallahle _n vnrLoua aLEes wL_h or
W_C_UC ba[_lar l_lnicJl* ProCucg_yo COVi_S* P&BIOI Vl_Cai &rld IiQrl_(_a_ COal:/ _or _lru
_8card_ a_|CC£Ve_SI_ _24a_ aproad L_-94,

15. Folyea_e_ _laxibla _oam, Suppli_ £n ahee_ of roll Earl go'|ul_ customer require_ncs.

_6o I_n& on w_11 wLch approximately 2" spaco ba_venn _all and the tem_ spocimun.

)-7. Z| noC a_ ope_-po_ _oam* Availablu l_ various a£_oa ar_ I_hap_|* R_aLI_onC.

10. Talope_agura _a_e: 00 Co X_O*F, Ralacfvo hu_d£cy ranam; O Co 95_, Sulk-extinguishing, ^S_q _q_4_

19. Foam v_ch Pyre11 Available w_ch Todlur _l_ieh, F).rt _acmrd_nc, Slzo: 1_8" x 2_ _l, Thicknv*m
)./2". I i', and custom.

20. FL_O caC_rda_g Eomm T_raCUgo r_naa: -$0" Co _7_'F. J_idi_y ran e: 0 _o 95_. F_n_,_" spread l_aa
tha_ 4" par _,_co* _LZa| as resulted. DIhla£Cy ranse; 2.$ gn _ abaca f_.

21. RULI_anC _idad _oam made in _ny daair_-_ ahnpa. PenaLty _nBa: 2.5 co 4.5 Lh/cu ft.

22. _8CICU[aC_d I 0 a_*po_a I _|g_c Cypo o[ pL L_reChano _oam. Temperature ra_g_: -_0 _ _n 250"F.: I# _c
aE_ecCad by o£_a or _rea0an _C ,o_l _m_paracurea. _l_y parma _er |i_ear inch. Av_i]_blo as
bun_, rolls, or [abr_cncad pa_'_;|* VarLOU8 aigas, COlO_$1 sr_y, b_£su . or _1-o_,

2_* _eEgad G_d _uaged accord[_ _o _ C3_*_ lmpida_ce t'ab8 ges_ mo_had*

2_* _0_*_). i_clde_ca dac_ obgaLBed with impedance cube cor_gcCed to random absorption coefflclenCs.

26* _il_ _d evalua_ad 4ccord_ Co _ C_23-_6 revlrhlration FO_ CeaC _echod*

27. Rev_rbawag).o_ _¢oam Cea_ _thod u4mad.

20, Tern irmture ranBo: -40" ¢o 22_*F. Fl_me _8clrdanc, Co_0rl_ _o _TH 1692-5QT_ e_culleflc chemical
_iJ_ai:anco.

29. For24"uleX2_ 'i_xanecholc2_' [O_ch|_era.wada. Hcdu_e compr_|ed _ Chrna 0'I x 24" x 25" Ions polyurethane _edgen.
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TABLE 2

GLASS FIBER MATERIALS

The sound absorption properties of various glass fiber products are

listed. Long glass fibers when bonded with resins or other bonding mate-

rlals, converc acouscie energy into heat through air friction within the

porous body of the material. However, glass fiber products are poor sound

barrier macQrials.

Table 2 is subdivided into five parts (2A, 2B, 2c, 2D, and 2E) for con-

vanishes. The scheme of the subdivision is:

2A Glass fiber products tested with mounting No. 4

2B Glass fiber products teated with mounting No. 6
and Chieknesses up to I/2 inch

2C Glass fiber products tested with mounting No. 6
and thicknesses 3/4 inch and i inch

2D Glass fiber products tested wlth mountlng No. 6
and Chieknesaes greater than I inch

2E Glass fiber products tested with mounting No. 7

Within each table the products are arranged in the order of increasing

thickness. The companies (by numbers shown in Section II) wlth products

listed in Table 2 are: 6, i09, 132

'" CAUTION

THE _UMBERS LISTED UNDER THE "MOUNTING" COLU_ REFER TO THE

[ AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3. AND

I ILLUSTRATED IN FIGURE I-ll.

GLOSSARY

Facing: The outside surface of the specimen. In general the side facing
the sound source

Bscking: 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
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• A_E 2^ _S FIBER T_TED WITIIH_NG _0. 4

_A ^bJorpclon Co_tflc_enc,

-+++++++++++°.,**  oo,+.. [b/+c3 Lab+ CO. P+oducc _+e
C_L

4 I/2 +_0 *04 .13 ._2 .46 .61 *73 .65 671*+ 109 Spin*+la, II.18

6 1/2 .++ .06 .14 .32 .60 .73 .73 .7_ 109 HLcroltt+ 12

4 1/2 ,+0 .08 .10 .37 ,68 ,77 .76 ,7_ 106 Hta+otite 12

C_L
4 1/2 .30 .01 .15 .43 .62 +74 .90 1.9 671-12 109 Sptn-sla, 11

C_L
4 1/2 .55 .06 +t3 .41 .75 .gt .69 2°8 671-16 106 Sptn-Sl+s 11.16

¢ 1 ._ .16 .26 .51 .60 .7a .76 .76 106 Hterottco 12

CKAL
4 1 .60 .13 .30 ._ .76 .78 .02 .86 671-g 109 6ptn+61+B L1.18

0At
6 1 .6_ +16 .33 .62 .76 .02 .03 .76 A71-t93 109 Kte+olito 12.18

4 1 .70 .22 .30 .66 .94 .82 .00 .7_ 109 Microl£+n 12

4 1 .76 .07 .36 .76 .91 +96 .97 1.6 671-13 10g +ptn-stas 11.18

4 [ ,73 .23 +30 .73 .a+ .�t ,97 3 67_-8-31 tO2 +pin-_l+8 tl.t6

'i CICAI+
6 I .80 .08 .36 .93 .69 .66 .66 2.6 67t-_7 tO+ +pim-+t,, tt.ln

4 1-1/2 .70 .24 +30 .96 .75 +35 .10 A71-21 109 RLsLd Rol1 13

++
• 4 _-1/2 .75 .18 .++ *77 .22 .81 .77 .75 109 HLcrolite 12

4 2 +77 • ._1 .30 .06 .al .63 .05 t 109 Hicrolico 12.16

: 6 2 .00 .45 .77 +98 .89 .61 .3g .75 109 Mieroltto 7.L+

4 2 .60 .33 .66 ,96 .93 .66 +99 .75 A71-196 109 HLerolite 12.16

C_
4 2 .60 .31 +70 .06 .99 .97 .99 .83 671-10 169 6pLn.sIo . it,z6

CI<AL
6 2 .93 .27 .61 .99 .99 .g9 .99 1.9 671-14 109 6pin-+Z+, t3.16

C_L
4 2 .9_ .29 ,99 .99 .99 .99 .99 2.8 671-18 109 Bp£n-61.. 11,16

CKAL
6 4 .96 .99 .99 .99 .99 .99 .99 2.8 671-19 169 6p/n-81oa t1.18

Cl_t.
4 4 .96 .86 .99 .99 .99 .99 .99 1.9 67L-16 109 Spin-gi,| 11.16

CI<AL
4 4 .95 .66 .69 .99 .99 .99 .99 .05 671-11 109 Spin-81++ It+l+



TABLE 2B GL_$ FIBS_ ¢55T_D L4IT_{HOUNTINGHO. 5 ANDTII|CK_;E$SSSUP TO 1/2 INC[[

AbsorpClon CoaSflcloncs

_L
114 .55 ,17 ,53 ,13 .15 .29 .25 6 A73-59 109 F,xaac-O-5oard 14,18

_L
114 ,30 ,18 ,54 .20 ,28 ,40 ,45 8 A73-90 109 5_ac¢-O-5o_rd 14,18

F_L
1/4 ,_5 ,19 .55 ,24 .33 ,49 ,74 3 A72°113 159 gxac¢-O-Ha¢ 15,15

114 ,85 ,57 .31 .50 ,29 .56 ,65 1 C_ 138 PF 336 19

1/4 ,35 ,07 ,31 o21 .34 .80 ,89 1.5 CT 132 PF 335 19

1/4 ,40 ,57 ,31 .23 .41 .56 ,73 2,5 CT 1J2 P_ 3_1 19

1/4 ,40 .57 ,3l ,22 .35 ,64 ,71 CT 133 PF 339 19

1/4 ,45 .56 ,45 .27 .48 .67 ,72 CT 132 Cype 3,0 (plain) 8,19

1/4 .50 ,SK o_4 ,25 .51 ,73 .82 CT 132 T_pe 3.0 9,19

1/4 ,58 ,59 ,3_ ,37 .85 ,73 ,76 C¢ 138 PF 382 15

P_L
3/5 °40 .17 .38 ,31 .41 .49 .53 A78-91 189 5xmcc-O-Bo_rd i_,18

3/8 .45 ,17 ._0 .34 ,45 ,58 °76 159 5xacc-O-Board 15,1fl

1/2 .40 ,18 ._0 .31 .40 .55 .57 .75 CT 132 PF 335 9

1/2 .45 ,18 ,44 .Sa ,47 ,59 .70 1.50 109 5xacc-O-M_t 15.18

1/2 .45 ,59 .40 ,32 ,43 ,64 ,70 ,5 C_ L32 FF 334 19

1/2 .45 .11 .45 .32 .47 ,62 .71 CT 152 P_ 26 19

1/2 .45 .15 ,41 .83 ,50 ,64 ,74 CT 132 P_ 25 19

RAL
6 1/2 ,50 .18 ,_O .40 .56 .72 .92 2 A72-115 109 5xacc-O-H_c 15,15

8 1/2 .55 .1_ ,45 ._5 .42 +89 .25 .75 CT 132 PF 335 1,19

6 1/_ ,55 ,09 ,40 .3_ ,68 ,76 ,78 1.5 C¢ 132 Pr 355 19

6 1/_ ,55 ,59 ,40 ,59 ,68 _79 .80 2 C¢ 132 P_ 389 19

Hld-nlto BlanSe_:
6 1/5 ,50 ,18 ,46 ,35 ,73 ,55 .86 3 6 or boa=d 2

Hid-nero Bl_koc
6 1/2 .60 ,13 ,45 ,39 ,70 ,53 ,84 2 6 or Do_d 2

j
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TABLE25 GLASS FIBER TESTEDWITHMOUNTINGHO. 6 A_TJTHICENESSESUP TO 1/2 INCH (Cone1)

Abao_p_£on 0oof£1c£en_e

, .-_ _ -z J.b/_¢ Lab. 0o. P_odoc_ noco_

Hid-hire Blanke_
1/2 .60 ,16 ,51 .42 ,67 ,80 ,82 1,S 6 or Board 2

1/2 .60 .28 .42 .49 .62 .76 .77 1.5 109 Hle_ol_._e 12.17

1/2 .60 *09 *40 .4D .72 .Bl .81 2*5 132 PF 3al 19

1/2 .60 .14 ,43 .40 .64 .99 ,_9 ,75 t32 eF 335 _S,

1/2 ,60 ,43 ,42 .39 .62 ,99 .$8 ,75 132 PF 335 4

1/2 .50 .10 .42 .55 .$3 ,69 .79 CT 132 RA 24 19

1/2 .50 .10 .42 *36 ,54 .70 .81 _r 132 R_ 236 19

1/2 .50 .10 ,4l .36 .54 .72 ,B4 C_ 132 RA 23 19

1/2 *50 .10 .41 *36 ,54 .71 .83 4.2 CT 13Z 704 I,sulacion 19

1/2 .50 *13 ,40 .37 *$6 .73 .67 2 CT 132 PF 339 9,19

1/2 .50 *09 ,60 .34 .50 .68 .73 .75 CT 132 PF 335 19

1/2 .50 .09 ,40 .36 ,|5 ,71 ,7§ t CT 1_2 PF 335 19

1/2 ,50 .12 .38 ,32 ,5_ ,77 .68 6 CT 132 705 InsulAcLon 19

OKA],
I/2 ._ .23 .44 .43 .6_ .76 ._0 3 671-20 109 S_ingl_s 11.18

1/2 ,60 ,11 .$3 .4_ ,73 *77 .B1 2 CT 132 Type 2,0 $,19

1/2 .60 .15 ._1_ ,51 ,7_ .8L .21 ,75 CT t32 PF 335 19,20

1/2 .60 .09 .53 ._4 .63 .76 .79 1.5 GT 132 TYpe 1.5 _19.

1/2 .6_ ,1l .40 ,33 ,B9 .94 ,_0 2 CT 1_2 FF 339 19

1/2 ,fi_ .11 ,46 .$2 ,_3 ,84 ,83 3 CT 132 pI' 382 19



TAI$LE2C GLASSFIBER TESTEI_WITI{ HOUHTINCNO. 8 _ THIL'X_ESSRANGEOF3/4 INCH THROUG}{I THCII

^bDorp_lon CoofftcLenCB

._ _ lb/fC Lab. Co. Produc_ no_e

3/4 .55 .14 .46 _41 .61 .72 .80 C¢ 132 RA*26 19

3/4 .60 .14 .47 .t_8 .64 .7t, .83 CT _.32 RA-2$ I9

3/4 .60 .lt4 .48 .48 .67 *79 .SB CT 132 RA-24 19

3/4 .60 .13 .68 .50 .69 182 .90 _r 132 RA-238 19

3J4 ,65 .13 .47 .51 *70 .83 .92 C¢ 132 RA-2$ $9

I_AL
1 °$5 .28 .53 _47 °56 .68 .?8 .6 ^72_137 109 Exac_-O_Mac 15_1B

1 .65 .17 160 .57 .68 .76 .82 1 109 Exa¢ C*O-F_ 15.18

1 ,65 .10 .52 ._4 .?3 .79 *79 .5 C¢ 132 PF 334 _9

2 ,65 .17 ._2 .61 .75 .81 .89 ° C¢ 132 RA-26 19

$ .70 .17 .52 .62 .77 .84 .92 ° C¢ t32 RA_24 19

6 l .70 .17 .52 .62 .77 _84 .92 - C¢ 132 RA*2$ 19

6 1 .70 .25 ._8 .66 .76 .89 .9._ 1.5 109 E_ac_-O-H_ C 15_1_

6 _ .70 .10 iSl ._6 .81 .83 .81 .75 C'¢ 132 PF 335 19

6 t .70 .10 .5_ .58 .86 .85 .83 1 CT 132 _F 336 19

6 1 .70 .35 .45 .64 .89 .87 .84 1.5 tO9 _ croll_e 3,18

1 .70 *_9 .S_. .153 .88 .B] .78 1.58 C¢ 132 701 _nsul_tQn 19

' : CI(.tL
1 .75 .23 .$0 .73 .88 .9_ .97 $ 671o21 _09 Sptr.-81as l_.

1 °7_ .18 .$6 .66 .96 .89 .83 4.2 C¢ 132 704 _nlulmclon 19

I 1 .75 .16 .§4 .64 .83 .92 .98 CT 132 RA-236 19
i

1 .75 _10 .51 .6_ .90 .89 .85 _.5 CT 132 PF 338 19

1 .75 .10 .5_ .63 .g4 .91 .87 2 C_ 132 PF 339 _9

1 .75 .16 ._3 .65 .8S .94 .99 CT 132 RA-23 19

! .75 .19 _$4 ,65 .92 .87 .82 2.25 CT 132 702 Insull_ion 19

1 .7_ .23 .50 .73 .88 .91 .97 3.25 109 Hlc_o-Al_rQ $6,19



TABLE 2C GId_5 FIBER T_T_I) WITHH_h'TZNG HO. 6 Ah_ THI(_KKI[SS;_q;OE 0F 3/& _EHC1{THRC4JGI{1 IHQI (¢on_1)

Ablorp_lon CoeffJ.c£en_s

lb_ft_ Lab. Co, Produc_ no_e

6 1 .75 .23 *54 .68 .83 .92 .89 1.5 A71-11_ 109 LJ.na-Coug_ic A 17,ZB

6 1 °75 .23 .53 .67 .97 .89 .82 3 CT 132 703 In_ula_Lon 19

6 1 .75 .26 .49 .63 .95 .87 .B2 6 el" 132 705 Insulation 8t19

6 1 ,80 ,20 ,67 *73 .96 ,90 *St_ 2 CT 132 Type 2,0 8,19

6 1 .80 .24 .70 .72 .93 .90 .83 1.5 CT 132 Type 1.5 8,19

Hld-n£_e Dlan_t
6 1 ,80 o_6 .63 *70 .95 ,B9 ,84 1.5 6 _r Board 2

Htd-n_.ca Bl_mket
6 1 *80 ._7 .;a3 .7_ .97 .9t) .86 2 6 or _onrd 2

H£d-n£_e I_lanka _
6 _: ._ ._,9 ,62 .78 .99 °92 .88 3 6 or Da_rd 2
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TABLE213 GL_$ FIBER T_T_D k_TII HOUhTZNGN0. 6 A_D _I_ZSS_ G_tEAT_RTII_ 1 INGII

_ Absorption CoaEfl©l,nrs

1-1/2 .75 ,11 .58 ,69 ,90 ,07 °83 ,5 CT 132 P_' 334 19

1-1/2 .80 ,11 °38 *77 ,99 ,95 ,90 2 G_ 132 PP 339 19

l-1/2 ,80 ,11 +38 .75 +98 ,94 °89 1,5 G'_ 131 PF 338 19

1-1/2 .BO .11 .38 .73 .96 .92 °87 1 CT 132 PF 336 19

1-1/2 .80 ,11 °36 .71 ,94 .90 ,86 .75 CT 132 PF 333 19

CXAL
1o?./2 ,85 ,24 ,62 .93 ,97 .68 .86 3 671-22 109 Sptn-&l=a 11)19

PAL
1-1/2 .90 ,36 °67 ,87 ,97 ,99 .95 1,3 A72-139 109 EX_C-OoHAt: 15,18

1.$- 11_
i 1-1/2 ,90 ,32 .63 .92 ,99 ,99 ,94 2,3 A71-116 109 L£na-Coult:£o 17

IAL

2 .90 ,42 °83 1,02 1,03 1_04 ,48 1,3 ^71-117 109 L£na-Couoc£o 17,10

2 *99 *Z8 .82 *99 .99 .99 ,99 CT 132 11A*236 19

2 .99 .29 °02 .99 ,99 .99 .99 C? 132 Z_-23 19

6 .95 .27 .81 .99 .99 .99 .99 - GT 132 _-24 19

6 ,93 ,23 .79 ,99 ,99 ,99 ,99 - G'_ 132 1U_-25 19

6 ,93 ,23 .73 ,99 ,98 ,99 °99 - CT 132 _A°26 19

CKA_
6 *9{) ,6/_ ,72 ,99 ,99 ,93 ,93 3 671-23 109 8pin-Slas 11_18

6 ,95 ,41 .99 *99 ,99 .99 ,99 _ 132 PA-26 19

6 .95 .45 .99 °99 ,99 *99 *99 CT 132 RA-2$ 19

6 .95 .4_ .99 .99 .99 .99 *99 CT 132 _A-24 19

6 ,95 ,_3 ,99 .99 ,99 .99 ,99 CT 132 1_,*23 19

6 3 .95 .52 *99 .99 .99 .99 .99 CT 132 R_-236 19
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TABLE2E GLASSFIBER TESTEDWIT1{HOU_INO NO* 7

Abeorptlon Co_f fIclen_8

,_ ._ ib/f_l Lab. CO, Product noca. L ,

7 1 ,70 .67 .72 .64 ,75 ,63 ,4R * 109 Hlcrollce _lankee 7,12

PAL Acous_lflex
7 1 .70 .73 °72 ,62 ,83 ,70 ,52 A63-72 6 Rolls and Pads 10,20

RAL ACOUJ_lflex
7 1-1/4 ,95 *P9 ,P0 ,97 ,99 .85 .57 A63-87 6 Rollo end Pads 10,20

PAL R£g£d Roll

7 1-1/2 .70 .04 .60 .99 .75 .35 .16 A71-21 100 FlPergl_as 13

PAL Acouseiflox
7 1-1/2 .75 .00 .71 .73 .91 .69 .45 A63-66 6 Rolle_ a.d Pads 10p20

There41-
7 1-I/2 .80 °86 ,91 ,80 .89 ,62 ,47 109 Acoumcical Ba_a

7 2 .80 o84 *87 .65 .67 .64 .48 109 Hlerolil:e Blinker 7.12

PAL Aceusl:lflox
7 2 .00 ,99 °96 ,89 .9_ _77 .60 A63-74 6 Rolll and Padre 10,20

RAL AcouaCIflex
7 2-1/2 .90 ,89 .R8 .dR .91 ,83 .55 A63-70 6 Rolls and Pad| 10,20

PAL Acouact flex
7 3 *90 .90 ,94 .92 ,91 ,82 ,$G A63-76 6 Relic and Padl 10,20

Thermal-
7 5-3/8 .90 .97 1.00 1.00 .68 .59 .49 109 AceueI:ic_l PACes

FOOTHGTE$FORTId]LE2A, 20, 2C, 20, and 2E

GLASSFZH_ HAT_IALS

1, _Juled with Duplex laminated kraft paper (reinforced _lth fiberglas| yarn),

2. _o_90A_e re_e coa_ed bleaklY, UL _C_dard 723 f_ama _reed does _oc exceed 25_ _ee_s requ£r_n_B Of

3, lqocp_:ena coated, cemperaCure range Co 250"¥_ UL Plre Hazard RacLng R5/_0/50_ produce _eC_ NFPAPOA
ec_mda_da when reared by UL 723 t good _a_ca_ce _o chemical|*

4. Aluminum fell faced (0.0007").

5. AlUminum fell faced (0.001n).

6. V_nyl faced (0.001").

7. X1ch perforaced tree|lee pa_e_ fire epresd rating 0-10.

8, I_ faced equipl_C insulaClor;.

_, _el_rene _oiCed.

_0° _acmd "Incombustible n by UL, Available as p_ds or cello, Roll thlclmee|ea; De, 1.1/2'_ 2"_2-1/2
0"° Pad ChirP,newel I n, 1*1/4", Roll wId_PA 21-5/R", 25°P/8'lt 47-$/8", Pad atze 11-7/_"x23-7/8 •

_1, 1000 Berle_ O_oardtn-Olae1_ a aem_-rl_ld bo_rd produced by combintn _pln-OIa_ fiber and or_fe b_.ndar,Ava£1abl_ in fo_ only In th_cknee_e_ from i co 6 In 1/2 tn emente width of 2_ , lenpcho
2_n, 1de, _L_ld48e° AllSO ¢u_t:o_ _lZeS° Tgr_8_aC_U:_ i_ 8500¥. dO0 _erle# Spln-Gla_ 18 duct
ln_tlaCtcn _mufic_red from £nor_mlc Elias E_ber0 bonded b a thermosetting _o_tn° WI_h car,tale
facings, wee8 the fire _ndacd rec{u£ramenca of iqFPA90Aen_ 90_. Te_eracura 1/_J.C of 350 F
tmfaced and 250"F faced Available in sheer and roll form Hansity c_r_ e 1,O81b/eufcto61b/eufc*
Thick_esH_: 1'1, 2". 2-1/2"_ 3", _". goll-ecr_a-kra_c, play,it-acrid-foil, and Rials cloth vapor
ba_de_ faoing| &re%fable*, , .

_° Mlc_ollCe- rasJ.ni,bonded,t fiber _laso bl_kec L£_hC weleh_ Te_e_a_ure ra_a aub_erOnn CO300_**Thick.erie. 1/2 co 4 Pene_Cy ranReRdlb/_u rc to 3 lb/cu ft. WtdCh_ 24 , 36 , _g _ 72 .
tl n a •_do=_o-order w_d_he from 3 co 120 , Foil foll-acrlm-krafc vfnyl ftl_ kraft p p r fac£n |.

available* UL Fire azard claHl_£caclan - flz_e spread 1O, _el contributed 20_ smoke developed O°

_.3. Rigid Roll (Ccade_rk) Is fiber glass £_ulacion board for celllnR | or w_lle Ava£1abl_ 1_ _o_l_

25100150.
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FOOTN_T_ FOR T^_LE 2^, 28_ 2C, 2D_ .rid 2E (Concl)

GLASS FIBUR _TERI_LS

14. Bu_tooBoard: Bonrd°_po _e_l and ncouec_cal lnlulnC£on wl_ n_o_h surface. Ava£1ablo
nbBnt_ and _o_ls £n Various nizos° _ Fifo IIazard clals_fic_lun: _ epre_d 10. fu_l contr|hll-
_ad 201 0_ke d_wlopud O.

15. _xact-O_F_t Flbo_ _lnsa bl_ka_ _d _ one q_de w_h _ blncl_ plastic bo_d _l_u_ _L*
Available i_ _olla 1001 lon_. w£dchs 43" _o 48" _ 65" _o 72". Dnn_£_¥ _n_e 0.6 lb_©u _ _o
3 lb/cu _o Thickneee _8o 1/4" _u 1-1/2". Tumoral,re _nEe _o 250"_° _ F_ Ilaza_d
cl_sn£_ica_on 2_/0/15.

16. MLc_o*A_o (_ade_rk) SR Ln a prefo_d _Lb_ 81ans duc_. S_plied as round duc_ wL_h l_to_nAl
die,or _n_ 4" t;hrnush 40 *_ _d 6 f lonE. Co_1£u_ _£_h _ 181 n_da_ds .oE aafu_y Eo_ _L_ duc_a.
_£_e hazard ©l_L_lcn_Lon.2_/_OISO_

17. L_na-Coun_Lc _ (_rado_rk) _l • lasa £Lbor duc_ lino_ £nnul,_Lon ¢ove_ed wl_h black f£be_ 81,ns
_. _wLlnbla _n rolls 36"_ 48_ _nd 60" wLdo. 501 long. ThLckn_Bnes 1". 1-1/2". and 2".
Te_e_u_u _anBe _o 250°¥° ¥1r_ hazard ©Lana_f£ca_Lon 25/50/$0. Good _ee_s_anco CO chn_icaln.

18. Ten_ud _nd eva_.un_nd _c¢ocd£ns _o _TH _23-_6. R_vo_bu_a_on room _ea_.d.

20. Tel_e_ and eva_ua_ed ,cco_dLn8 _o AST_ C425-_DT.

1_0



TABLE 3

SPRAY-ON ABSORPTION MATERIALS

The ._ou:!dabsD.'pti0n properties of _Mray-u_L materials are listed.

Sound absorption provided by the spray-on coating is dependent upon the

sprayed material, the thickness of the applied material and the base

material on which the spray was applied. Accordingly the table shows the

sound absorption properties of the materials sprayed to different thlck-

nesses and sprayed on different base materials, The manufacturers I sug-

gested spraying techniques are essentially comprised of spraying the

materlal 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

i. 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.

I AND ILLUSTRATED IN FIGURE l-ll.

GLOSSARY

Lath: Thin, lightweight structure used as groundwork for plastering,
tiles, etc. It may be in a form of perforated metal,wire cloth,
thin wood strips, etc.
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TABLE_ SP]2/*Y-ONABSORPTIONIqATER_tLS

m _A ^bnerp1:Lon Chefftc£enCs

Cafco $ound-ShLetd L,c*_
4 1/4 .30 ,06 ,O4 .20 .39 .60 .81 .45' RAL 175 "85'*($01id base) 6

PAL 0arcs $ound-Sht.eld 1,3,
4 3/8 .45 *02 *08 .26 .60 .84 .89 A67-17 175 "85"(Soltd be=e) 6

RAL Cafes Sound-Shield 1,4,
4 1/2 .85 .26 ,$1 .98 .99 .95 *O6 A63-152 175 "8$"(Hu_al ls_h bade) 6

2,3,
4 5/8 ,55 .05 .16 .44 ,Tg .90 .91 2.5 A6B-45 127 g-13 (Soltd bade) 4,6

CKAL Cafso geck-Shiel.d ].,3,
4 3/4 .75 *1_ .22 .71 1,13 1.26 1.38 - 701-23 175 (GypsUM lath baJu) 6

PAL 2,4,
4 1 ,75 ,08 ,29 .75 ,98 ,93 .76 2,5 A65-376 127 K-13 5,6

g-15 2,3.
4 t .95 J,7 .90 1,10 1,03 1,03 1,03 2.$ A68-21B 127 (NatAl la_h base) 4,6

ItAL _-13 Painted au_'f_c 213,
4 1-_/4 .75 .10 .30 .73 ,92 .98 .90 2.3 A70"102 127 (Solid 1/2" plywood) 4*6

F_L _afeo Bound-Shield 1,3,
7 3/8 ,49 .63 .59 ,76 .80 .94 ,70 .88" A68-116 17_ *'BS"(HetAl lath haws)

6

* WeLshC in lb/fc 2

FOOTNOTESFORTABLE3
SF#AY-OHA_ORPTI_ K_TERIALS

1, WhLte, hard, _excufed surface, Does noc ©shoals asbestos or flee cryscall£ne ttllcs,

2. _p_ay-on cellulose fiber Eor thermal and acnustical con_rol. Th£cklless and denstcy can be vs_led
' durln 8 application. T_xtured surface. Temperature range: °25"F cs 200*F, Tbick_ees rangs_ 1/2" to

3*', Relat£vs humidi_y rangE: O_ _s 8_.

3. Tested and evaluated accordin8 _o A_I"HC 423-66.

4. Tested and evaluated aceord£n_ _o ASTNC 423-60T,

5. K-13 _ype |pray-on inside o_ 8 2_000 _q f_ aluminum dome reduced _be _eve_b#rs_£o_ _l_o as ahem1
below:

Frequency, H_* 125 2_0 500 1000 2000 4000
Reduction in _be
reverberation
_me, aec, 2,2 4,1 5,9 6,6 6,2 3,6

6, Thlc_nssl of ms_srL_l represents acoustical p|_e_er only,



TABLE 4

FELT AND OTHER FLEERS

The sound absorption properties of various types of felts are listed.

Felt is made of f_bers worked together by pressure s heat, chemical action

etc., without weaving or knitting. Felts in general have aversge to good

sound abso_ptlon properties, hu_ have poor barrier prepertlas. (See

Table 18 for additional listing of felts.) The companies (by numbers

shown in Section If) with products listed in Table 4 are : 34, 38, 51, 69,

109, 157, 161.

CAUTION

THE NUMBERS LISTED UNDER THE "MOUNTING" COLU_LN REFER TO THE

AlMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3. AND

ILLUSTRATED IN FIGURE l-ll.
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TABLE 4 FELT AND 0TIIZ8 FIgERS

gbeorpt £on Coal flclenta

_ o° _a_h_ voo:-

_L

4 1/2 .40 .0_Z .07 .d5 .69 .68 .d7 d A7Z-181 36 J, te Fell: 1,8

1 .78 .34 .70 .74 .f14 .79 .90 8 CT i09 J-H Core fO_.C 2,8

4 2 .82 .61 .70 .77 .90 .90 .gd 8 CT 1d9 J-H Cera felu 2,d

4 3 .83 .52 .69 .Td .92 .93 .90 8 CT I09 J-M Ce_', fel_ 2p8

4 4 .B4 .63 ,76 .81 .gO .89 .90 d CT 109 J-M Ceca fel_ S,S

4 5 .g6 .65 .79 .80 .04 .91 .90 8 CT 109 J-H Ce_afel_ 2,8

tt f *88 .70 ,84 .83 ,94 ,89 .90 d CT 109 J'H Ce_a fel_ 2e8

6,667 51 Jute Fel_ 3

69 Industrial felts 4

1/2 157 Fete 5

1 ,dO ,33 .80 ,fib ,89 ,89 161 Fall: wood or synthe¢£c 6

Carney dound Al:¢enua.
_on _l_rlkeCa, O" air

;79 3 3d space 7

Came Sound AI;conue-
eden _lenket/, 1/2"

.82 3 38 air apace 7

Came Sound A_tanus-
t_*011 _lanhecI t 1"

,91 3 38 air apace 7

FOOTNOTES FOR TABLE 4

FELT AND GTI[ER FIgERS

1, GacllntCed needled bel_e6 Jute paddln , Temperature range approxima¢oly SO-175'F ReIatSve humidityu
range 0-9_%, Flame spre.6 leas _han _ /minute. Used _s domestge and attcomo_tvo carpe_ underlay,
Supplied 1_ tolle or die CUI_ _lg_ernl,

2. Refrlctor_ fiber l_selltion, Supplied Ln rolls 25' 1o_ d or as _t and d' long ahee_a, De_lty range
3 _o 8 lb]eu _* _argoul _h/ekneaee_ available, Hext_um temperature 2300°F, [lumtdlty rends 0-100_*

3* Used _B domestic arid IUtor_oCIve carpet underlay, Sl_e_ ranglnK from 31 x g_ ¢o 12' x f0_* Haxtmum
huml_ity 70_, Does noC exceed flam_abll_c y of dncar_o_ matartale federal HVS_ 302,

4. f_du¢Cr6al fel_s avatlagle 1_ rolls or fabricated _o custom spocific_clons, Nany colors and compo-
I_dO_l available, P_l_ary lng_dSent - wool, Tcmpereeure range: -_0"F _o 2_5"F*

u *t e
_* _clndlrd llle 36 X 72 X 12 * OLl relgflCanc. Ha_' be dle-cuc, can be; sugplied _lCh pressure se_aL-

_£Ve co_lng. _$nly used Co _educe shock and vibration,

d. AooUmClc clara extr.ered from a _'eph Hountln_ method noc specl£1ed Preferred denettX For. acoustic.
felt 16 109 _._/ce and optimum a_orpclon for l thickness Thlck_esees a_allable are /12 , l/d
1/2" d/4", I*_ 1-1/2", Temperature reng_ -8d ° _o 200°_, flame raslaeance; F R _roaced, ess than
3-1/_ _ ven_ burn,

_, HIRh _lolum f_berglel fs_, Te stature _ge: -_0" Co 500"F_ humidity range O-95_,* Flame reeg¢-
_;¢tflce_ 2d I ODg_O_I _O _'_ C _-_1_, Thcf Sable shows chat_gea Ln NRC s all the _gr space £n the b_Ck
of the blanket £e chan8ed,

8. Tasted and evaluated according eo ASTM C 423-66,
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TABLE 5

CONCRETE BLOCKS

The sound absorption of concr_t_ blouks wl_h builT-In cavitlcs arc

listed. These cavities act as damped (Nelmholtz) r_onators to absorb

sound. Figure 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 cavities and the cuts. These blocks are

good sound barriers too (see Table 29 for transmission loss of some of the

concrete blocks listed in this table). The companies (by numbers shown in

Section II) with products listed in Table 5 are: 75, 141.

Figure 5 Bound Absorbing Concrete Blocks

CAUTION

i. ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE

DISCUSSION OF THESE VALUES gEE SECTION 1-3.1.2.

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-ii.
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TABLE 5 CONCRETEBLOCKS

•_.bnDrpt£on Coe£_£ciencs

., _ ,_ _ , lb/_c3 Lub. ¢_o, Product note
RAL

4 3-5/8 .30 ,14 ,47 .34 ,18 .13 ,14 32 A67-71 75 Concrete Sleeks 1a2

4 4-1/2 .51 ,19 .83 .41 °38 ,42 .40 19' G&ll 14L Sound Blox, Type A 3

4 4o1/2 .70 ,SO .9_ .85 ,49 .53 .S0 17" G&EI 141 Sound Blox_ Type S 2

6-1/2 .47 ,62 .S& .3b °43 .27 ,SO 23,4* OSd[ 141 Sound BLox, Type ^ 3

A 6-1/2 .63 .3_ .97 .56 °47 ,SL ,53 24* G_{ 14i SoUnd Blox, Type B 3

4 8-1/2 .45 ,97 ,44 ,38 .39 .$O .60 28* Gt_l 14L Sound Blox, Type A-1 2

4 8-1/2 .43 .74 +37 ,45 .35 ,36 ._4 35* G_[ 141 Sound BIox, TYPe B 2

6 8-1/2 .55 .60 .72 ,56 ,48 .46 ,47 37.5* C&II 141 Sound Blax, Type BS 2

4 g-318 .90 o80 .97 1.02 °90 *77 .71 30" C_II L4L sound DLox_ Type BS 2

• Density enc_'y shown In the weight in Ibs/block _approximate).

FOOTt/OTESFOR TABLE5
CO_CRETEB_,OCKS

ii pl uI* S cell 4 x 8 x 16 partitton block wall are face-aawcuc And acoustically c_aaced wL=h 7/16" =hick
core (_-7/8" x 6-718"_ of SLaes Siber. !

i' • 2, Tns_ed _nd evaluated acco_dLng to ASTH C 423-66, Block alze 8*n Z LS'j,

3, Tested and ova|u_ted _ceo_dln_ Co AST_ C 423-60_. DLoCk S/ze 8" X 16'_,
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TABLE 6

COMPOSITES VINYL/FOAM

The composite products made from vinyl and foam are listed. Vinyl is

lamlnsted onto a foam layer either to protect the foam surface or to pro-

_Ide a sound barrier. Protective vinyl facing on foam is perforated to

nxpoflo the foam to sound while barrier vinyl sheet is comparatively thick

_nd is not perforated.

Both typos of composites -= one where vinyl is merely a protective fee-

lsg and another where vlnyl acts as a sound barrier -- are referred to here

as vlnyl/foam composites hut this table shows only the sound absorption

data for such products. Transmission loss of vinyl sheets can be determined

by referring to some 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 illua_rate3 s product where vinyl is used as a barrier material.

The compsnios (by numbers shown in Section If) with products listed in

• Table 6 are: 12, 59, 77, iIi, 135, 149, 150, 157,

CAUTION

i. ABSORPTION COEFFICIENTS MAY EECEED l.O. FOR A COMPLETE

DISCUSSEON OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUM3ERS LISTED UNDER THE "MOUNTING" COLU_ REFER TO

THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION 1-3,1.3,

AND ILLUSTRATED 1N FIGURE I-II.

3. ABSORPTION COEFFICIENTS ARE SHOWN EITHER AS PERCENTAGES

(NORMAL INCIDENCE DATA) OR AS DECIMAL FRACTIONS (RANDOM

INCIDENCE DATA). TIM DIFFERENCES BETWEEN THESE TWO DATA

ARE DISCUSSED IN SECTION X-3.2.
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Figure 6 Pecfora_ed Vinyl Facing on Foam

GLOSSARy

Facing: The ou_slde surface of the specimen. In general the side latin8
_he sound souzce

Bscklngi The other ou_slde surface of the specimen. In general the side
not facing the sound source

Core: The region between the facing and the backing
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_ABI_ 5 OOHFOSZTES VIN'_/F0/d_

Ab|orp_lon Coefficients

Ib/fC _ Lab. CO. Produce nofe

Open*cell polyescer _rocbane
foam flame-bonded to vinyl
fabric backing IATL

5-250- 1_ndtite Acauet_c 1,15
1/4 .35 2.8% 3% 3,8% g% 53% 49% . 12/18/71 12 Upholstery

Perfera_edvinylfacing
flame-lemins_ed CO foam

Perforated vinyl 2,3
1/4 * 10% 13% 22_ 41_ i6% 48_ 157 on foem

Pol urechane foam on
filled vinyl backing

4,5_
1/4 - .05 .09 .20 .44 .80 149 $ound/gaze_-Xlpha 5,13

_olyureChage goam On
£1exlbla_ della vSnyl
TLn-M backing

l/4 - ,0S .09 .20 .44 .80 111 Sound/_.ate'Z"L-Alpha _[_7,

FOl u_ethane fo_m ruled _a a

hl_-_trengthD high-density
polyvlnyl backlog gckous_Ie Neies

5/16- .of ,10 ,22 .48 ,85 59 _rrier 8,9

i. Open-cell polyescerorsthanefoam; flame-bonded _o vinyl
fabrio backing ZAI"L

5-250- [_ndClte Acoustic i_15

f 1/2 ,50 1.2% 4.2% 7.2I 22% 841 74% 12/18/71 12 Upholstery

Perforated vlnyi facingflame-ls_lnaeed co

foam Perforated vinyl 2,10

f 1/2 1_% 21% 41% 45% 87% 92% 157 on foa_

!J
Pol urethane foem on
filled vinyl backing

4,5
1/2 ,11 ,24, *5g .89 .gfi 149 Sound/_azeT_-^lpha 5,13

Pel ure_hane foem on
fil_ed vinyl backing

1/2 .11 .29 ,ig ,8_ .9_ - III Sound/_te T_-Alph_ 6__7

4coustlcalpolyure_hsn_foam
fused tohl h-acr_n ch, high*

density po_yvlnyl _s_kl_g Eckoustic Nol_e
9/lfi - .10 .2g .50 .8_ .95 59 Barrier 8,9

Perforated vinyl rasing

flame-laminated eo foem Perforated Vl_yl
3/4 22% 29% 5C_ 82% 91I 9_% 1f7 on Foam 2,LI
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TABLE 6 CCt_?OSITZS VINYL/FOAH (Concl)

_. ^bsorpt £on Coef££clence

.= o° _ _ ,,'n,,It .":.-':.*_ _ _ _ _ _ IblfJ Lab. co. _od,_t no:,
porfornced vln_l; facln 8

flamo-leminaCod foam C.SH Foe=ads Produce
4 1 ,70 ,10 .26 .70 1,06 .87 ._7 4/28172 77 22 373 14

Ferforated vinyl foclng
54" wtdol60 long

Per foraced Vinyl
1 .50 ,07 ,23 ,66 .63 .51 .55 CT 150 Py_ell 16

f0pen-cell polyester ure_hone
oem fla_e-bonded co vinyl IATI,

i _abrlc back£n8 5-250- Bondt_.l:e Acoua_£c
1 .70 7.5Z lO,2Z 21_ 66Z 797. 50% - 12/8/71 12 Upholstery 1,15

Per£ore_ed vlnyl factn8
flama-lam£naced Co foam

Perforated Vinyl
1 3_. 407. 70% 897. 95% 987. 157 on Foam 2,12

i Pal tel:bane fo_m OU
] ftL_eed vinyl beckt_ng

1 ,11 ,29 .66 .91 ,98 .90 149 Sound/]Za=e TL-Atpha 4_i_5,

Po1_trechane foam on flexlbl%
dense vlnyl _B-H backln_

1 .11 .29 ,66 ,91 .98 ,90 111 So_nd/_aze TL-AIphe 6._7,

PerfoL'aI:ed vinyl faclng
on poly'_rechane foam K_L1393-2-

1 .75 .19 ,62 .70 ,98 .at* .8_ _.3 72 135 Farafoem 17

P_rfora_ed v£nyl £acln_

£1ame*lam£naced Co foa_ Perforated Vinyl
2 387, 67% 91% 9B% 99% 99% * 157 on Foam 2,3

Foam bonded Co v._nyl IATL
fabr£© backt_ 5-250o

' I 2 ,77 18.57. 24% 66Z 80¢ 62% 61% 12/18/71 12 Aeous_£c Upholstery 1,15

4
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FOOTNOTESFOrtTAHL%6

COMP0_ITESVZlffL/FOAM

1. AvaLlable £n _'olIm 54" wLdo o_"aa cut ahenl:s, Weight: 2 lb/©u £t. F_ovLdH thermnL _.nmulmttou,

2. Cus_or_I_hiclqlols| av_tllabla*

3. Ava_l_bla In rolla 54" w_.dm.

4_ Available _.n a w_dl ranf;e of _on_:Lgurationel uSinl_ dL_ftt_'ent foam th_oknamsnJ_ _npi:um weil(hts0
docorsl_£vn auz'fa_em and wLth !_ro_lmure lenmLl:£vn iidhe|J*v_.

5. Ra_ldom_Lnc/*da_co_bso_ptlon coo_Lcl_rtl:l computed _t'am t_orm_ lncldattc_ detl:_t.

6. Bep_umdons£tF ° 1 lb/_;I _t:. Foam dmnstt_" - 2 lb/cu J_t. Th_ confflo_.en_l _hown _n rnndom
_.n©_dencenbmorp_Lon ¢on_J_tcienta.

7_ FO_ atandacd L lb/_ 2 aep_um 5TC-26.

8_ 8_lE*_x_Ln_utmhin_; AB_M 1692-_7_

9o T_u_pe_atut'__ango - 20e to _001F. G_t_ol_tlej o_ and ab_a_Lon I_naLit_,_:.

LO. AvatlJble _n _ollm _4" w£da. 50_ long.

L%. Av_tl_bl_ tn _11_ 54" w/.da 35 _ Lon8.

12. Avat_ablB _.n _'o11_ 54" wLd_ 25 _ long.

1_. op_toi_a]. Tedla_" 8ut'_ce.

1_. #.w_.labte Ln _hee_| o1__ol_m. Tha test ©ondu©ted v_l;h v£_Fl mLde_xp_|ed_

15_ Co, for_t| to ASTM C384-_B_ /.mp_d_nce ic_lbote|t:_d.

).6. Ze_padmrlc_tt;ba te_t_d.

_7_ Co, tom_ to C42_-66_ 1:8vs_bet'al;lon room re|ted.

#
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TABLE 7

FILM/FOAM

Various film proteoted foams and their sound absorption coefficients

are listed. These _oefficients are b_sed on tests madewith protective

film side e_posed to sound. The protective film can reduce the amount of

sound absorption at high frequencies but in certain types of environments,

the proBection of a film is absolutely essential. It is possible to have

protection against water, oils, fuels, solvents, particles, sunlight, etc.,

using an appropriate film and still get a product with the desired sound

absorption,

Figure 7 shows a foam pad covered by a metaIllc film on both sides.

The companies (by numbers shown in Section II) with products listed in

Table 7 are_ Ii, IS, 150, 160.

I '_. METALLICFILM

Figure 7 Foam Pad with a Protective
Metallic Film Covering

CAUTION

ABSORPTION COEFFICIENTS ARE SHOI4N EITHER AS PERCENTAGES (NOR.

HAL INCIDENCE DATA) OR AS DECIMAL FRACTIONS (RANDOM INCIDenCE

DATA). THE DIFFERENCES BETWEEN THESE TWO DATA ARE DISCUSSED

IN SECTION I-3.g.
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TABLE2 r ]LHIF_qH

Abaorp¢£on _affLclenCa
=^

• FOo_-

TUfcol:q AC:OUItLmaZ
_/2 °54 ,16 ,43 ,70 ,00 ,91 160 Fo_m 14

Foeko_e No, 748 on L,2,1L
LI2 .57 3.5Z 7.O% 36% 43% 15% 20% IAI_ 12 FasmNo. 4100

112 *50 3,0_ 6.3% 44% 38% 27"/* 35% 0/5/70 12 Film No, 760 on Foam 0,ll

1/2 .60 4.6% 7*0% t_% 491 23% 39% 3/5173 12 Film Ha. 704 on Po_ 4.11

1/2 .62 $*0% 6.0% 42% 52% 31% 4S% 3/5/73 12 Film Ha. 761 on Foc& 5_11

Foamkoco6o. 746 on 2.0.11
112 ,65 3,5% $.5% 20% 74% 46% 40% TATL 12 Foam No, 4100

Fo_mkocaNO, 740 on 7.0.L1
110 .65 3.O% 4,0% 11.5% 40% 00% 567* L_TL t2 Fo_m Ho, 2050

Foamkoce ;qo. 740 on 2.7.11
1/2 .67 3,0% 9.2% 20% 75% 47% 32% - : ZA_ I2 FOJmNo. 4100 13

Urdsi:6an e L_in&t;¢
,25 .11 .10 .29 .57 ,45 CT l:u on Foam 0

MecalLzad FoLynicer
1 .40 .15 .6_ .40 .05 ._0 .AS CT lSO Film 10.i2

He,allied Film
1 ._0 .15 .68 .60 .35 .J0 CT 100 La_innca an Foam l0

Protecc£va Film 748
L ..50 4.8% 9.0% 34% 16% 11% 20% 1^1¢ 12 on Foam4100 1.2_11

" FrocaccLvo Film 766
L ._t* 5,0_* 16*5% l_ 24% 20% 20% 2ATL 12 on Foam 3,11

a _rocacC£v¢ Film 764
1 ._7 5.0% 15% 45_ 20% 20% 30% ;A_'_ 12 on Foam 1.4

Fol_koco 6o, 740 on 1 0
1 .63 11_ 35% 35_ _9_ 15.5% 30% I_1_ 12 Foam Ha. 4100 1_3

Yo_koca Ho. 746 _n 2 6
L .69 6,G% 11% 45% 7L_ 60X 45% IA_ 12 Fo_ No, 4100 L_._[3

: Foamkoce _o. ?49 on 2 7
: I .72 0,0% 19/, 43% 74% 42% 38% L_TL 12 Fo_m_o. 4100 L[,_3

TU_CO_CACO_SCICnl
1 .72 .27 .63 1.0 .99 .90 160 Fo_ 14

FoamkocoN0, 7f40 on 7 0
.73 0.0% 9.0_ 30% 00,0% 52% 71% IAI_ 12 FoamNo. 2_00 1_._3

Protect/re F_lm 704
• 57 9,2% 15% 32_ 29% 31% 26% _T4 LE on _oam 4.11

ProCnCC£VeFilm 766
2 .0_ 12% 16_ , 26% 24% 26% 36% _AT_ 12 on Foam 3.11

.002" _o ,050" ChLck urochano

poLyal_ylenl fO_Lm Ttmperlcure
rl_l - _0 I_C}100 _, 6_ld/cy
up Co I00%* lI Ure_hane fi1_e

L
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FOOT_O_S gOB TAgLR7

F1_4/F_H

1. Foamko:a 7_a la • _o eoat syatu with O,OL__1th_cknona o_ llypaLon end a _005" Leyer o_ _lnlahlns
¢oa_ to p_ov_da & Jll_sd |ur_¢a _mJiJtARt _0 wBa_her I acLdt olln m eolv_n_a I fuo_J D e_c,

2_ HO_4100 ii ^LrcU lndui_ri6L _ _ _ _ _ _._ _.-_-._: _

_o _sko_ _o_ _ _s • _ |_10_0_§ _ _©k_|_ c_ _ _yp_ _e_ _o _ _

?_ _o_k_ _ _ _s _0_00_$ _ _[e_ho_ o_ _yl_ _o _1_ _c_ _pl_ _ _

_ _ _a_mm _lmo _|_|_n¢ _ ©_m_ _mp_ _an_ _0 _ co _$_°_ _ _o

|_ _ _|_1 o_0_ _0 _$_ _ _ _ ©_e_¢_
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TABLE 8

LEAD/FO.g_

The composite products manufactured using a lead and foam combination

are listed. These products combine the sound barrier property of lead with

sound absorption provided by foam. They are often used in machinery en- I
closures and accordingly, most of the test data shown in this table are J

noise reduction and not transmission loss. In these cases the products

were tested with an enclosure and therefore the footnotes for the table I

should be studied carefully before interpreting the noise reduction data. IE
A few products listed in the table were tested for transmission loss how-

ever, and this is clearly indleated. Additional information about trans-

mission loss of some lead and lead loaded products is available in Tables

13 and 18. The companies (by numbers shown in Section If) with products

' listed in Table 8 are: 12, 18, 36, 143, 149, 153, 184.
?

CAUTION

i. NOISE REDUCTION VALUES MAY HAVE BEEN SUBSTanTIALLY INCREASEDi
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 TABLE 8A ARE NOISE REDUCTIONS AND THOSE

IN TABLE 8B ARE TRANSMISSION LOSSES. SEE SECTION I-3.6.

FOR EXPLANATION OF DIFFERENCES.

I GLOSSARY

Lead Loaded: Lead added to a base material such as vinyl to increase
sound transmission loss.
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FOUTNOTE5 FOR TA_,E 8A AND 8B

LEAD/FDAH

1. I lb/sq £c lead lamdnated to a s£ngle layer o_ polyuretbane, Supplied In roils 36" wLde by 120"
long, Thu data sl...... Ibu ru_uo_lon _chl_w_ D_ L_aII_;K a 2_ _ _t_el ca=hlno enclosure,
24" x 24" X 30", lined with Hushclo_h 1_ (lead face bonded ¢0 Che sCeel),

2. Special NonlCandard case,

3. I ib/sq £t iheald lamlnaCed Co Ii' chlek p_lyura_hane foam, 5heald or foam sida can be is=lasted
dLrec_ly to the enclosure panel The data chows noiee reduction achieved by 24 8a sceal machLne
enclonurej 24' x 24 x 30 j llned wlch NCP-I (Sheald face bonded _o _he inside faces),

4, I ib/sq _¢ lead sandwiched between ewe i/2" layers of foam, Supplled In roll form S_andard
rolla ar_ 1 I' _hlck 31 x 10', Nonstandard _izas available. The data show nolsa reduction
achieved by Installing a 20 ga sceal machine onclosuro_ 24" x 24 _t x 30", lined wl_h hushclo_h I11,

5. 1 lb/aq £_ lead baleen _wo la_ors of 1/2" chick foa_ with an outer akin 0£ 0,00_" vinyl _mpeervlous
_o ell mr molscuro, _andard ro11_ are I" ch£ck_ 3' x 10', Nonscandard _izes avallsblo, _e Case
dace show' noisu reduc_don achieved by lnsCalLing a 20 ga steel machine enclosure, 24e X 24" X 30",
lined w1_h BushcleCh IV.

6. i ib/sq £_ lead sandwLchad between ewe layers of I/4" chlok _ndus_rlal Acoustic £oa= _i00, Ocher
comblnsCto_s of lamLnatas avaLlabln. The teac daC_ ehc_ _ransmisslen reduction obtained by Cbe
Gene=al Ho_or_s _osc u¢ll£¢lng reverberation room a_d an anechoic chamber, excep_ chac samples
were adhered eo 16 ga steel pl_ce,

7. i Ib/sq fe Sheald sandwlched baleen ewe layers of i" Chick foam. One foam layer has a plastic
fac£n 8 _o roCeoc che foa_ fro_ oll and wafer, _ha tes_ data show no_se reduction achieved by
Che in_al_a_ion of e 24 8a steel _chine onelo_ure_ 24" x 24" x 30 e, li_ed wlch _CP-II,

8. Tested and evaluated according ca FJ*13-7OT,

9. TeaCed and evaluated according co ASTHE 90-70,

10, Confor_a _o Fire _a_ardanc _es_, UL-94 and ASTH 1692-59T,
Temperature range: -45" co 250'F; 100% humidi_y range,

11. _verbera_lon ron_ teat method used,

I

, I
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TABLE 9

OTHER BARRIER MATERIALS AND FOAM

The composite products which eomblno foam with materials other then

vinyl, film, or lead are listed. The table is divided in two parts.

Table 9A shows =he transmission loss data while Table 9B shows absorption

coefficients of the products (nose of the products appears in both tables).

Foam composites with rubber, steel, and vinyl materials are represented

in this table. The companies (by numbers shown in Section ll) with produc_s

listed in Table 9 are: 12, 18, 45, 59, 65, 67, 72, 119, 157, 160.

GLOSSARY

Loaded: A foreign substance added to the base material. In noise control
materlals this usually means addition of a dense material to a
fabric type material to increase sound transmission loss.

1,q8



TABLE 9A OTHER BARRIER MATERIAL AND Y_H (TRANSMISSION LOSS)

Tranamllslon Loea (decibelm)

Polyurethane _oamf_eed
_o polyvlnyl gckouecic Noise

5116 - 15 20 2b 32 36 59 _rrler _'/pe 250 1

PolyuraCh_nl foam fused
co polyv/nyl _ckouetle Noise

9/16 - 15 20 28 32 36 59 _rrlor1_/Pe 500 i

_Ceel la_dwlched
between CWO layerB
of polyurethane
foam

1 - 18 16 19 20 21 25 25 30 31 35 48 53 CT IL9 Fo_m faced sisal 9,10

Loaded vinyl (reinforced
with _lbo_l) and open
cell _oam eomposlce PAL 45 C_Ul Cleo_pOll_l

1,05 24 Z5 13 11 16 16 18 15 22 25 25 27 29 3L 33 51 56 TLTY-19?" &72 0-10-i00 2,3

1" thick fo_m rubber
bon_ed Io 118" layer

of per_orated gray foam CKL
1 118 - ,i_ ,34 ,76 ,55 ,b3 - 722-10 67 '_nechol¢ Pad" _,5

:. Polyurethane foam 1_"
inalad Co ellllomerl_
barrier latarlll 5dII

l x 120" high RAL II_ahcloth l
I 1/8 30 18 15 15 20 22 25 25 27 50 32 35 35 3_ 33 33 35 1,2 _73-77 15 (_hteper_ec) 2,3

Loaded vinyl (reinforced
_lch fibers) and open
cell £oam eompollll

PAL 45 CO_ICI-COIpOlICI
1°_ * 11 9 10 12 12 14 15 17 15 20 21 2_ _6 28 29 32 ,75 TL71-197 &72 5-100 2,3

Pclyurttheno _oa_ _ulld
co polyvlnyl glka_llil _olle

- * ld 17 20 19 21 20 20 2_ 27 28 32 32 33 36 37 - H1B 55 Barrier

! PLain or convoluted DEE _EE Dropper
_om_backeb b a Plasctc _arrler
blr_ll_ m4¢l_ii lj 7 Inlulatlon 8

Foam end black Alrtex ACOUICIc
da_d rubber aheetin5 12 Lamlnatea

I lb/eq fc loaded
ulelba_l Ilallomol
backed by l/_" Chick

' isolation _Oa_* l_alo
I_re _a_alllve adballve _u_cola _olla
beckin8 opllonal i60 Serrler 101 11
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i

TABLE 9_ OTIIER 15ARRIER _TER_L AN_ FOAH {SOUND ABSORPTIOn)

_ Absorp¢len Coefglctenc5

_= _ _ _ _ _ lb/_c_ Lab. Co. Product oo_e

24 sq f_ eh_e_, rubber
mac macerl_l and 1/2 £oom,
u_e£ul for blockiUg _nd
nbsorbln B noiBo close CO
Source

1/2 .11 ,13 .30 .60 ,75 ,B2 1,0 CT 65 Acous¢_ Damp 5 6,7

24 aq £_ sbenc rubber
msC _atOrl_L _6 _on_,
useful _or blockin8 and
absorbin6 noise close
_o source

1 .16 .30 .60 .72 ,93 ,96 1.0 CT 65 Acousca Damp 10 6,7

24 Iq ft shoot, rubber
mSC _COrlal and _" foam

2 .33 .$$ .?d .85 .96 .91 £,0 CT 65 Acoos_n Damp 20 6.7

Rubber base mn_ mnrerlnl
bonded wiCh acoustical foam

1/2 .11 .13 .22 .60 .7& .82 CT 65 ACOUSCn Damp L25 6.7

Rubber base mac malarial
bonded _lmh acoustic foam

1 .16 *3t .75 .72 .93 .92 65 ACO_CO Damp 225 6.7

_bber bas_ mat m_¢er_a_
bonded wLmh neooat_e _oam

2 .36 .57 .75 .8_ .96 .92 65 Acouaca Damp _25 6,7

¥OOTNOTE5 FOR TA6LES 9A AND 9_

OTHER BARRIER HATERZAL5 AND FO_

1. Sel_-nxcingullhinBper ASTA 1692-57T, _empe_acure _anse; -20" co 2DO*F, g_lolina, oll und ab_nalon

2. TunCod and evaluated according _o E90-70,

_, Tue_ud and eva_ua_ed accarding co E413-70T,

_, Tuetod and evaluated aecarddng CO ASTAC 384-58,
_, Good Cack _Creng_h up ¢o 180*F, chemical; eo_ven_ and W0achnr reaiscan_. Non-_oxic _nd odorl_e|,

_. _verbaratdon rQom enscm_hod used.

7, Da_a extracted _rom a _raph,

_, Temporn_ure _nn_n: -501 _o 4SO*F, Resilient co gesoline, a_kalis. H20,

9. Self.ex_lnguish_ngpor ASTH D 1692, Temperature _angel O co 1S0*p,

10, _ee_ed and uva_uatod _eco_ding Co ASTHEgO,

1}, Temperature range: -40°F _o 250°F
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TABLE IO

BARRIERMATERIAL/FIBERULASS

The composite products comprising fiberglass to provide sound absorp-

tion and a dense material backing, e.g., lead asbestos, felt, mastic, etc., to

provide the sound transmission barrier are listed. Figure lOA shows a lead/

fiberglass combination with a protective vinyl film and Figure 10B shows

a mastlc/flberglass composite wlth pressure sensitive adhesive on the mas-

tle side. The sound absorption provided by the products depends mainly

upon the surface characteristics, thickness, and density of the fiberglass,

Sound absorption data are not presented in the table. The products

are usually available with various fiberglass thleknessos to suit different

absorption requirements. The table does provide sound barrier Information.

Table IOA shows noise reduction data and Table iOB shows transmission losses

of the products and lists additional products for which acoustic data were

not available, Appropriate footnotes should be referred to before inter-

preting the data in this table.

Products of this type have multiple uses, Typically they are used in

machine enclosures, as pipe wrapplngsj or in large rooms to reduce the re-

verberaclon time of the room. The companies (by numbers show_ in Sectlon ll)

with products listed in Table I0 are: 6, 18, 36, 79, 86, 107, 184.

CAUTION

i. NOISE REDUCTION AND TRANSMISSION LOSS VALUES MAY HAVE BEEN

SUBSTANTIALLY INCRE.4SED DUE TO THE MATERIAL ON WHICH THE

PRODUCT WAS MOUNTED. REFER TO THE APPROPRIATE FOOTNOTE

FOR THE TEST SPECIMEN DESCRIPTION.

2. VALUES PRESENTED IN TABLE lOA ARE NOISE REDUCTIONS AND

THOSE IN TABLE IUB ARE TRANSMISSION LOSSES. SEE sECTION

I-3.6 FOR EXPLANATION OF DIFFERENCES.

141



Figure IOA LeadFiberglass Figure lOB MasticFiberglass
ComposiTe with a Protootlve Facing Composite with Pressure

Sensitive Adhesive

GLOSSARY

Facing: The outside surface of the specimen. In general tho side facing
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

Mastic: Any of various quick-drying pasEing cements. For sound barrier
applieaEion this is usually a dense flexible asphalted product.

Scrim: A light, loosely woven cotton or woolen cloth.
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TABLE XOA I_ARRIESI'_AT_LIFIDI_GIASS(ND|SZ _ml_|_}

No£na 8adu¢_on (dlciboIm)

I' ££ber _s and
118' lea_

1 - 14 16 38 _8 49 55 GO _ 104 I_*belor.h¥ I_ 3m

glbergllns And fall

1 18 24 25 29 42 _3 _.0 _ _ IIu_l|o_ V8 |,_



TABLE lOB _RR]E_HATER_LIFIBERGLASS(TRANSHZSS]ONL_$)

Tran|_ssion Loll (dec£bels)

_ 2 _ .__ _ _ _ g _ _ _ _ g _ _ _

ScOtched blanket a_ae_bl¥

_-1/2 - norpc£_n data see _able 12, 107 $Cudlo bl_ukec 11,12

I lb/_ ¢C Shcald barr_or

_nd ,00_" chick vi_y_ f_el_ CLC Shuld Noi_* Cou-
2 3L 18 23 Z_ 28 43 _3 2,_ #73_ 36 c_ol _oducc III 5,6

_lall _£bac and EeOC

2 4? 2333 _8 _2 _7 _0 53 55 _6 $7 57 $6 _1 _8 _0 53 _73-107 79 Acou_c_£b_c 6_7,8

3_ _o_ da_a see Table 3_. 6 Bl_nk*c 9

a_d pr_a_uro _e_ll_ive
2_ adhasiva o_ m_aclc Acou_Cip_d

FOOI_GTE_FOR TABLESt0A AND 10_

BA88IE_ HATERIAL/FI_E_GLAS$

_, Te_peracure can_el Co 350"_, DRC_ Ihow Ho£|e n_duccion (dB) achiaved a_car C_ producc wa| bondJd
o. _be_la_l_aca _o a 20 BaSe I_ee_ pa_.

2, _FPA _l_ma spread 10,

3, NFPA _lame _pr_ad 20.

4, Sound abaorp_£on coe_lcie_¢ - ,_5.

5. D_a _ho_s Tr_Bm£J|£on Lo_B o_ C_o produce come,Cad _o 20 ga _cell.

6. Talced and mvaluaced accord£ns Co ASTHE 90-70,

7, TelcBd and evn_uaced accordin8 co ASIH E 413°70T, T_a case apecimen _al 5,9l lb/iq _C wsll _ich ica
cav£cy f_lled wLch 2 £ncb by 2 _eec by _ _elC ^coua¢l_ib_r,

8. T_mpl_ac_m _angez Co 4_0*F,

9, AwL$_bl_ £_ 1", 2", 3" chlcknls_es _nd 24", 26*** 40" widc_s Dn 100 _ _oll lensch_,

10, Te_pe_c_ca _anSe_ -20* ¢o 200"F,

_l. Tested a_d evaluated accordins _o ASTHC 3_4-58,

_2, Tomperac_¢o _a_a: -6_* _o 250'F* Ros£a¢_n_ Co fuQ_l, oil|, _k_lio_ lal_ _¢mo_ph_re*.

13, Con_rme co _ir* _eCa_danC cesc, UL-9_ ASTH 1692-59T,
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TABLE II

OTHER COMPOSITE MATERIALS

The composite produces which for one reason or another cannot be

placed in any one of the Tables 6 through I0 are listed. These products

include clay riles wi=h fiberglass pads (see Figure IIA), fabric bonded =o

foam, mas=ic with foam, and other produc=s using various combinations of

materials. The comblnacions are used to impart egtra strength (see Fig-

ure liB), to provide pro_eetion to the absorption mn_erlal, or to increase

the sound Cransmlssion loss of the product. The table, however, shows only

the sound absorption of the listed products except a few for which no acous-

tic information is given, The companies (by numbers show_ in Section II)

with products listed in Table II are: 3, 6, 25, 86, 107, 118, 119, 127,

160, 162.

IT HE NUMBERS LISTED UNDER THE"MOUNTING" COLU_ REFER TO THE

CAUTION

14,5



GLOSSARY

Facins: The outside surface of the spe=imen. In general the side facing
the aou_d source

Backing: The other outside surface of the specimen. In &enerel the side
not facln& the sound source

Core: The region between the facing and the becking

Mastlc_ Any o_ various qulck-drylng pasting cements, For sound barrlem
application this is usually e dense flexiSle asphalted product.

Scrim: A light, loosely woven cotton or woolen cloth.
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TABLE II OYHKR C_POSITE _I_TERIALS

_,_ Absorption Coofflclentp

-_ ib/_- Lab, Co, Prodocc onto

SCirchod blankac assombly
o£ glass fsbrlc _ombrone,
gl_Rs flbor% and gi_ss

,50 _o textile scrim
z.soh-qu/l: Seudio

R l ,60 ,09 ,15 ,4_ .7_ *gO .90 107 Blaxlkoca fill2

Sc|_ehed blanket assembly
of glass flhri¢ =embrane,
glass flbarp, and glass

,6_ :o coxcila scrim laBel-quilt S_udlo
R 2 ,75 ,02 ,21 ,60 ,99 .95 .9_ 107 nlanl¢eca 11,12

Perforated, flberglas acrgv-
cural tile with flberglas

pad, S" x 16" RAL S_a=kusele
2 4 ,R_ ,19 _64 ,71 *62 .20 ,I_ g0 _ A66-19 162 A_ons_llo 5,1i

Randomly erforated
|_rucrura_ clay _ile
virh fiberglas pads

5" x 1R". pAL S_srk_sClo
4 4 ,60 .06 ,66 ,79 ,62 ,29 .16 80* A54-12g 162 A_ouaClIo R.13

Aluminized nylon or
K0rel film oo Polyas_er

or Polyathar Tuf coaC 7_11,
I/2 .54 r16 ,43 ,70 .ad .91 I _r 1oo Acoustical foam 15

!

Atuminl=ed nylon or

Korel f_lm on Polyester ,,
or Polye_hsr Tuf coac 7.11,

1 .72 ,_7 *63 1,O ,99 .96 I CT 160 Acoustical fore i_ I

1-1/2" thick 0.8 lh/cu f ,
fiberglass faced wl_h [2_

,05 lb/ft 2 asbestos felt* Soundcon_roi
- 1-_/2 ,gO *lg *$g ,9d .49 .21 .19 .16 G_Ji 6 Blanke_ R

Pe_o_acod_ glazed _l_a
' _ with 2 _£bor laa_ IoserCa*

15 3/4" x 7 _/4". RAL
. 3-3/4 *65 LgB] ,67 .99 .48 [.37] .37 23.7R A59-399 25 Sound gar 3,4

bOpgn, poroos _oave fabr_o
added Ca pla_Ic foam

• _,,4_ ,04 ,2_' ,RR ,$4 ,48 ,§I C_I 3 A_ous_idrapa

*Density In Ib/_c 3,
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TABLE ll OTllER C0tIPDSITE H_TER_,LS (Conch)

_A Abeerp_lon Coefficients

u_ o _ _ _ Weigll FOOC-_ _ _ _ _ lb/f=_ Leb. co. _ .... nocc

O[_n_ po_o_s wa_q_ feb_ie
headed Co I/d" =bEck fo_d

_reChazl_ 0
.65 ,lO ,49 .69 .73 .68 .71 G&H 3 Aceuscldr_pe 10,16

I i' thick f|bergine wiCN
i Ib/mq fc mascle on pros=
cure eel_sltlve adhesives

Acousclpad
.65 ,09 .23 .60 ,80 .86 ,75 - CT 86 L2_-48 d_14

IutorlecLn3 of cellulose
fibers lalS_naced Co poly- K-13 Acoustical

.... ethylene .25 - 127 alsnke_e 1

• 5 Co 2 Lb/sq fC _sClc
.... wlth 1/8" polpechFlane foam lIB KFOStrios

.5 co 2 lb/sq £t ,_sCte
.... wLcb 1/8" polyechFl_ne fu_ 118 SAger[as

.5 :o 2 tb/sn fc _etic
.... w_ch 3/4" polyethylene fo_ 118 CPJ Stiles Chlpboard

Polyurethane _oam adhered
CO LD-400 damping sheets
_iles: 1 fC _ L fc. foam
I/4 CO 6 thick* CT 119 LD-4OO wlCh fo_

Rain£o_elng med_a o_ fabrle
or BO_i_ l_ [O_oduoed dur-
lnd the foemlns process,
Increased itr_Rth and ira-
blliCf ate possible by the Ralnforcad Tef-
relnforc_en_. 160 cote foem

FOOTNOr£S FOR TABLE 11

OTHER CG_IpOSITE HATERIALS

I 1. Available at 4 _ x 81 shear: L_ad or _elt paper used _e back_ns co provide sound transmission lose.

For acoustical data _ee Table 43, Temperature tan_m: 200"F,

2. Avalleble _ 20/0 1001 long end 2_e, 26" or 48" wide,

I 3* _eelstanC to ell chemicals except bFdrofluorie acid. Temperature range: =_O'F co 200"F.

r _, _umbers in the brackets refer to frequencies of 100 [{¢ end 2400 Hz respectively,

_, STC of the tile 1_ 46. _endom hele pattern of the facing.

I 6. Maxlmumwldch 69 'l. Available in _i£ee; 3O"x 24". 36" x 60"_ 30" x 3h". and 30"x 40 I',

7, Available as roll#_ sheets, die cuc parts. Temperature range; -4O*F CO 200"F. Good chemical retie-
can©e,

6. Special mountin 0 _ethod used for the teat (simulated aas stretched fl_c hun S curtain),

0, Fla_apraof.

10. liun S in elmulatlon of draped lOO_ fullness curtain.

II, Teated e_d evaluated aeeord/_ S CO AS'£H C384-§8,

1_, T_perarure Range: -6S'F co 250"F, resistance Co fuels, alia, and alkalis.

13. Tested end evaluated aecord[_g _o ASTHC_23-60T.

14, Derived frc.n Graph.

1_. Heats ASTM 1602 and U.L. 9_ Flame Spread.

16, Teshed and evaluated according co ASTH C423-66,



TABLE 12

FOAM/BARRIER/FOAM

Some products which perform a dual function of sound absorpEion and

sound transmission reduction are listed. The composite product is a sand-

wich form with the barrier material in the center, Figures 12A 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, Figures 12A and 12B 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 product is glued to a vibrating component, foam on one

side floats the septum away from the component and the foam on the other

side absorbs the incident sound energy. For this reason foam/barri@r/foam

products are often used to line the inside surfaces of machinery enclosures.

Sound absorption coefficients and transmission loss for soma of the prod-

uc=s listed in this table can be found in Tsbles 6, 8 and 9. The companies

(by numbers shown in Section II) with produc_s listed in Table 12 are:

12, iS, 36, 65, Iii, 149, 156, 157, 160, 184.

_"_.. OPTIONALTESLAN
SURFACE

I ./SQ,FI_

Ilq{Jldl aild I_ffocl I SEFT[IM

POLYURETHANE FOAM SPACER
d ampl,lS IOylr FOR IMPROVED TRANSMISSION

LOSS

oZ)lOrplll_,_laVl;' POLYURETHASEFOAM

Figure 12A FoamLeadFoam Figure 12B Foam/Vinyl/Foam
ComposiEe wiEh Plastic Facing Composite with Tedlar Surface
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GLOSSARY

Facing: The outside surface o£ the specimen. In general the side facing
_he sound source

Backing: The other outside surface of the specimen. In general the side
noc facing the sound source

Core: The region between the facing and the backing

I

, I

!

/
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TABLE 12 FOAMIPARRIERIFOAM

Descrip=lon Application Company Product

Sandwich eombina=ion of I u of foam I Can bu bonded =o s=eel 36 5heald Nol_e Control
I lb/sd f= (1/64 e) Sheald, and 1" plywood, aluminum and used Produce If
of foam wish a pla_ic facing. The l.." cn...._.-.p_l-".... _.,=_.onb_._ ~
faoin8 protects =he foam adsIns= oil saree.a, e=o.
and other fluids. (For tranemlseiea
lens see Table g.)

Rubber bess ms= material between Blocks and absorbs noise 65 Acouata-D_a
fo_, Aval_ahle in differen= sizes, cIoee to =he souses. 125, 225, d_$
Nos, 125. 225 425 have 1/2", 1",
and 2" fo_m pieces respectively.
Rubber base ms: wei8he 1 lh/aq ft.
(For sound harrier proper_y see
Table 18 £or so_d absor _ion
infcr_a=_on see Table d, _,)

Two layer| of foam with a Jheog Used to llnu ligh[woigh_ 156 Barrier sheotl wlth
of 0,6 pou.d lead foil he,wee, zhem, enclosures. The 1/4" foam load aeptum (SPa-i/
1/6" foa_ on ass aide 1/2 e foam on can he ce_zq_ted Co the inside Spa-IT)
the other aide. Available in of _he enclosure =o separate

i 48" x 24" x 3/4" size, Sg_-i has the fall from the enclosure
standard f£n£sh_ SPa-IT has Tediar wail,
finish,

B_Indard sheet size 3E"x56 °. Differ- Used in any application where 157 Fosm/Lead/Fe_a
end foam thicknesses and 1 or 2 lb/ seuad transmission and sound insulation
Iq ft head l.smlators, flat or CO.- absorptio, are :squired.
volu=ed surface faces with thickness
range of 1/4" to 2-1/2" available.
g_lasUr_-sensltlva hacking avollahia,
rlsiatanC Co solvents, Temperature
range from 80"F to &50"P,

"_e layers of flexible foam wl=h In lndsscrdal problem a=eas 184 IIush¢loth [[[ and IV
I lb/sq ft floating lead aeptum, and linings of office equip-
Self*.extinguishiflg, Dos: free meat a_C, where absorption
and nontoxic. (For transmission and ha_r£er properties are

_; loss In_ormation nee Table 5.) required,
]{_lhcloth _V has an extra |ayer
Of ,00_ e vinyl faclfl_ whloh Is
impervious =o oil er moisture,

TWO layers of flexlble foam with In lnd_s=rdal problem areas 18 }]usholeth III and iV

_, Self.extinguishing , dust f_e and men_ etc, where absorption
1 lh/aq fC fioacrap lead se_tum, and linings of office equip-

nontoxic* (For Cranamisnlon loss and har_ier proper=lee are
l.formeC£on see Table 8.) llosheloth required
IV has an extra layer of vi.yl
facing which is impervious _o eli
e.d _oioture,

i or 2 Ib/aq f_ filled vinyl In enclosure linings, pipe ill $ound/Eaze, TL-Alpha
_. septtt_b_Cwoon acoustical foams of end d_¢C wrapping, ape. plan I_9

various thickneHes, Available lh par=itlOnSmO_C,
roils o: pads in various configura-
tions.

i Ib/nq f: loaded urethane else- Machinery enclosures and 198 Tufco_e NOise _rrier
tamer between tWO foam layers, Pros- interior cob llnin_s. Series ZO_
sure aonsiClqe adhesive on one aide
optional* O_hor side p_o_ecced
a elnst _o_el n elements by Aiuml-
n_¢ed Mytar f_im, foam =hi:knee,ca

' available are i/4", t/2 e, 3/g", i".

Acoustic m_sa laminated to 1/4", Appiica_lon fo_ vlbraCicn 12 Acous:lc Laminate_
1/2", or t/2" Of _100 foam on one isolation, domplna, sound Nee, g505, ghlO, 9550,
aide and 1/4" of 4100 foam on other absorption and barrier.
side.

]
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TABLE 13

LEAD

Lead products and the transmission loss data for some of them are

listed. Lead is a dense material and is comparatively inexpensive. Also

a thin lead sheet effectively simulates a llmp mass. These considerations

make it a very useful barrier material. Usually lead is used in combina-

tion with other msterlala which provide sound absorption, create a floating

lead septum away from a vibrating surface, or simply cover up the exposed

lead surfaces. Table 9 shows the noise reduction achieved by the lead

products in combination with foam. Transmission losses of other lead prod-

uets speelally used as curtains are shown in Table 36. Transmission losses

of some lead-fiberglass composites are shown in Table II. The companies

(by numbers shown in Section If) with products listed in Table 13 are:

16, 21, 28, 36, 129, 165, 166. 180.

J !

!
[

!

!
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TABLE 15 LEAD

Trans=ieaion Lose [decibels)

_'_ __._ _._

3 fc x 75 6c lead/vLnyl sheet, RAL Landlvlny3 _,2.,035 18 7 9 10 10 13 12 13 14 16 18 19 21 23 23 23 26 ,23 T173-27 166 sheet

Load loaded vinyl.

18 13 [12] 14 [12_ 15 [16] 21 [23] 27 [30[ 12 0,50 RAL 28 Lead X 9

Honreinforced material with
_Iver1_ed lead cor_ aa_dwLched

_eCWeon owe layers of v_nyL, _4C Lead X
22 16 17 38 24 30 3_ 0,76 K_ 129 SheecLns

Lead loaded vdnyl.

- 22 16 [16] 17 [ld] 18 {22] 24 [26] 30 [33] 2_ 0.75 _L 28 Lead X 9

Honrein_orced ma_orlal _LCh
_lverized lead core aandwlchad

_e_w_en c_o layers O_ vinyl, H_C Load X
28 22 23 25 31 35 _3 1.50 KN, 129 Shoo,Ins 4

Loud loaded vinyl.

28 22 [22] 23 [23] 25 {28] 33 [33] 35 [_0] 42 1.50 R;_ 28 Lead X 9

Ho_relndorced _acer|al with
ulverlzed iced core aand_iched

_e_ee_ Cwo 2oyara 06 vinyl. _]C _ead X
34 26 2_ 30 35 41 46 3 KAL 129 aheocLng 4

Le_d loaded vinyl,

54 26 _26] 28 128J 30 {22] 3_ [3e] 41 [_] _ 2 RAL 28 Lead X 9

Ro12ed _oil with _ _in. 4_
anclmony a_d 92% lead. Avail-
able in _hlck_eases _ansln S
6ram .0025" co .006". 16 PSa_n load foil 5

_alled loud sheet available
in *007" ,008" and ,009"

.007 " _ltcknee_ae* 16 Heavy eheac lead

1/64 " ConClnuoueiy cas_ Le_d eheec I 21 Acouscllaad

CoaClnuoua3y cast lead 8heec SheaLd plenu_barrier and
1/64 " 11" 19" 24* 25* 32w 29 w 1 G&lI 36 calling blankoCa 6_7

*See Footnote _o, 7,

. • 1



TABLE 13 L_AD (¢on¢I)

Tranlmls|lon Loam (decibels)

_ ib/fc2 Lab. Co, Product note

ContinuouBly caec lead vbeee Sheald plenum
ba_rLer and

1/64 " 11" 19" 24* 25* 32* 29* 2 G&}I 36 ca£1£ng blankets 6,7

Continuously vase lead aheec 5heald plenumbarrier and
1/64 " 11" 19" 24* 25* 32* 29" 3 G&I! 36 ceiling blankees 6,7

,002
Co Foil laminated ¢0 *015" Ch_ck X-ray foil

• 010 " backing board (waterproof bria¢ol) ,72 16 Laminated

Hedium-|¢rength feed alloy
|heec[a¢rip, widche up co
14" In coil form, 41 wide

.016 - In ahae_e 1 165 ST_ 3165 8

gigh-JCrengcb lead alloy
aheec/ecrip, wldCha up Co
14" In coll form 41 wide
sheer/place available on

,016 - cueco_ basic 1 165 S114 6205 8

,625 Lead veneer
dr" x 120 n maxi_Jm alia co 8 180 mecal 5

• See Footnote No. 7,

FOOTNOTES FOR TABLE 13

LE_

1. Teared and evaluaced according Co AST_Ego-70,

2. Teacod and evaluacnd according ¢o X413-70T.

3. Temperature Range _rc_ -38"F co 170"F,

4, Teaced and Evaluaced according co _90-61T

§, TemperaCnre Range _a 300"¥.

6, Available hl3 a£zea: 36'x 3qx 1/66" _1 lb[fc2),

78* z 3* Z 1/66" 12 Zb/fc21'12' X 3' x 1/64" 3 lb/fc 2 ,

7. DaCe represents difference in aCCenuaCten of 0,6 lb/fc 2 cell£ng board with and without Sheald
macerXata, Ceiling board STC waa lncreaaed from 18 Co 46 by ueing ChXe plenum ndrrler.
(bare dsr£ved fro_ graph.)

8, T_perecore Range Co 125"F.

9, Number¢ in the brackets refer co 175, 350, 700, 1600, 280D tlz respectively, Lead X supplied In
roll|. Can be attached co wails or hung on overhead crackl co prm/lde iound reduction encloau_ae,
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TABLE 14

MASTIC

>_dSLIC produces are lls=ed, Their pllebili=y ranges from flexible =e

semirigid. They are heavyweight products used as sound barrier or damping

maRerlals in autvmobiles_ hollow core doors, appliances, e=c. The companies

(by numbers shown in Seetlon If) with products listed in Table 14 are: 81,

86, i18.

GLOSSARY

Facing: The outside surface of the specimen. In general the aide facing
the sound source

gacklng_ The other outside surface of =he specimen. In general the side
not facing the sound source

Core: The region between the facing and the backing

Craped Kraft: Crinkled, rtrong paper
Mastic: Any of various qulck-drylng pasting cements. For sound barrier

appllea_ion this is usually a dense flexible asphalted product.

7

o'1

i
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TABLE 14 bL_TIC

Transmission LosJ (dec£bela)

F1exlblo mas_o,

0,120 - I_ 15 15 15 14 15 17 22 31 3_ 34 37 33 34 40 41 1,0 CT 81 #619

F£1m faced _lox_bZomNsc£c_
0.120 - 19 20 19 19 20 21 22 27 30 3_ 30 38 34 36 41 41 L,0 CT 81 #623 5

Creped k_c, mastl0 t_ssue;
KW-003-100 shoot with Amber-
11C0. B' X 4', ¢_ONm_HS_OR
_rao " 32 sq _. RAt _ Series

0.125 25 10 11 13 17 18 19 20 22 23 26 28 31 33 3_ 36 lB 1 Tb_3-195 118 -003-100

0.625 27 13 1_ 15 17 L7 19 21 2_ 28 30 32 35 3_ _l _5 46 1.3 T_73-196 118 -003-100

N_u_otured in d£f_ren_
SI=eS 30" x 2_'I_ 30'* x 36"

pressure seno_ve adhesive

G_I Acous_1-nad
26 12 32 _3 5_ 62 67 - G_-IT 86 L2_.80(lbO) 2

ccepad kra£_ _s bac_in_ and
12 Zb o_ tlssuo _s f_ctn_ G_[ Acoust£- _d

, _2 23 32 38 _8 52 58 1 CL-10ST 86 L-134-10_ 1

HonuEocturod _lth 1 lb/sq EC

12 lb o_ tlsouo ns fecing G_]{ ^coustl- od
49 25 _3 _9 5_ 5_ 58 1 GL-SS_ 86 L-_J4-10_ 1

of _a_t_c coco us£_ 40 lb

, cCO_bCdIira_c _ bockinR and
C_I ^couatf-pad

51 29 _S 50 5_ 5_ 60 - GL-9$_ 86 L-136-100 1

dord _t_os (30_ x 2_", 30" x
3b", 30"x 48" 32"x _8") w£th
wide choLcos o_ _acl_gB ond G_]
p_essu_o sensl_v_ a_hoslve on Varied 1_69-

I c_epod kra_C _S_LC DO,sLoPes 1_3 86 AcogsCl"pld I

Mastic Ju_e .$-_ 118 crepodkraEc
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FOOTNOTES FOR TABLI_ 14

HASTIC

1. T_a_ed and _alual:sd according I:o A_TM Eg0-66T. IJsed in ¢onl_u_lo_ - l_duJ_'tol,

2. Tos_ad and _'_luatod accordLq_ I:o ASTH _90°66T. ^16o I:elted _or _nse_'_lon 1o6s (rat:lng 24.4),

3Q U_sod exl:ansix, o|y iH au_omo_va lndus_'y fo1" aox_d doadenllx_.

4. T_e_od and _alua_d according _o A_T_ E90-70_ E_13-7OT. Used l_ au_omo_vo lndul_=y
_o_" iso_d de_dl_£ng.

5_ M_ximu_ u_ _:ompa_a_u_'o _B o_" _he vrd_ o_ _BOIF. Can bo used _n hol_.ow co_ doo_'_ _pp_£-

!

I
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TABLE 15

MASTIC WITH COTTON

Mastic products with eottnn paddings or_ 1%sted, Resinsted cottnn is

added to mastic to provide vibration damping and to avoid dlrec_ contac_

between mastic and other surfaces in certain eases. Like mastic products,

these products also have pliability ranging from flexible to semirigid and

can be used in door or wall cavlties_ enclosures, etc., to increase the

transmission loss of existlng struo=ures, The oompanies (by numbers shown

i. Seetlon ll) with product listed in Table 15 are: 81, 86, i18.

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 region between the facing and the backing

Creped Kraft: Crinkled, strong paper

Mastic: Any of various qulck-drylng pasting cements. For sound barrier
application this is usually a dense flexible asphalted product

i/'i

i/ ¸
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TABLE 15 MASTIC WITH COUr0N

Tranamlallon Lols (declbels)

Creped kraJ!c, mastic, and
lamLna¢sd cotter, fiber pad

•35 22 LS 15 15 l$ 15 16 18 24 30 35 33 36 33 35 40 41 ,1.03 LT 81 #620 10

i tb/eq fe as,tic with 28
ram remJLnaCed cotto9 pad-

_in_, 1/4" thick _,tl Aroused- ad

3/8 25 14 17 22 30 3_ 42 OI.-4T 86 L-24-60(_00) 1,2,7

G&H
GLolST
2ST 3ST,

Heavy RraEe stock_ 1/8 u runs- GL-;_2$T, Acoustl*_ed
C£¢ e_d 28 srnm/sq ft resin- 2537, L-ldO-lOu-^

3/B ate¢_ cot:con paddle 8 1 31ST 86 (The Cen_tirlon) 6*8

Crepe# Krafc malefic, wll:h
1/4" _h ck reoLnated co_on
flbo1: pad core

0.5 23 20 21 21 19 17 17 20 29 39 t.4 42 48 A9 55 36 37 CT fl f643

CrD ad Xrafc, maatl¢ wlth
refreshed cotton Souod Deadener

3/8 27 13 14 13 17 17 19 21 24 28 30 32 33 38 41 43 46 1.3 TL_-I96 118 KA-2OA-L00 3,9

1 lb/sq ft mastic wiCh 85
ram feathered cotton pad-

_Ing, 3/&" _htck C_l] Arousal- ad

7/8 26 9 16 22 2f 36 4& - CL*3T e6 L-24-73(_00) 1,2

Chipboard, mas_Lo, and re_ino CA Series
are_ co¢_on 118 Sound Oe_ensr

11 lb/_ ft mastio wi_h 1//_" G&](
_hlck _8 t;r=u" raldne=ed CL-CST ^counet-pad
cocoon - OL-liS_ 86 Lo02-d0(100) 3

FOOrNOT_ FOR TAl_Lg 13

MASTIC WlT_ COTr08

1. H=Sl prauu_l menl*tC_vl or orepa Kraft p=par backtnR, Can be cut: ¢O ap@ali?lcatto_, S_andard
mtzep _vlll_b3e are 30" x 2_*** 30" X 36'** 30*' x _80, 36" x 60"* Hax£mum width _.m 69",
Te_¢aruro raogn_ -20*F to +20D'F*

2. Ilmaddlty ra_e Co 100_, Ca_ ha u_ed £n waIia_ _Xooro. ceiling|, A_ _pproxlml_m tra_a_ilslon
lo_a du_ co _he £n_ertien of ¢_o :_aaCic p¢odu¢_ wa_ derermin_d from a chirr aupplded b_" the

3. Ha_¢i_ WIi_ I_sllgea fco_ 0,_ [b _o 2.0 _b/aq f_ 28 Co lOO 8ra_ reslnaCed co¢_on used _n rh_

_* V_rtoun eo_o|£¢lo_s awllablo In the CA serial 0.3 lb Co 2.0 lb/Iq _t mastic 2f co 100 8r_m
re=_l_aCed ceCCort *

3. Th_ cm_ul¢_ ON Cha t_lCl shm_ that _hen L-O2-f0(tO0) wa_ applied CO borh side= of an a_lembly.
_:he _0 o_ thin _lembly _aa :Lncrosled _rom 33 dO to t,? dB_ t.*¢** by 12 d]l*

6. GL-I_T_ 23T 3_T wer_ _qtda on one ipec£_£c assembly. One layer of Acoue¢l-p_d lncrea|ed ITC by
3 dh, and _ layer,s o_ AcousCf.-pad £ncrealed 8TC by 6 dB, GL-22_T_ 25BT_ =rod 3I_T were made on
_oth_r _a=laJabl),. Itt thio O_tae= addlC£on of ofi_ lay_tc of Acou_l:l-paa r_sulted in 6 dE Bal_ lr_
_TG t_htlm _he a_dl©ton ef C_o l_yaca o_ A¢OUlC£-pad Increased the ST¢ by 9 dB,

7. _nair¢lor* las_ reef*riB ta 2/%8 daotbalm.

_, The CIaC pracldut'e Conforms to _BCM II*90-66T.

9. The tO|C procedux'e coaform_ to AST_ _-90-70_ A_TH E-413-TOT.

tO* H_xit_Jm te_e_acur_ _s of cho o_der of 180"f, Can ba used d_ hollow core doo_s, appliances, e_c,
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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 elf space are listed, The

additions of a plastic inner layer or an air space provide Increased ther-

mal as well as acoustical insulation. The products are arranged in the

order of increasing thicknesses ranging from i/8 inch to 3-1/8 inches with

; the greater thicknesses reflecting the measured thicknesses due to airi

f spaces. Table 33 shows the transmission losses of windows and it can heI

I seen that the sound transmission loss values shown in Table 16 are compar-
i able to the sound transmission loss of windows of equal thlsknassesp and

using a similar glass panel system. The companies (by numbers shown in

Section _I) with products listed in Table 16 are: 40, 47. 55, 61. 85,

115, 138, 148, 152.

i_ •
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TABLE 16 CLASS AND PLASTIC

Transmlsnlon LDms (dealbela)

_ _ m _ ibl.c _ Lab, Co, ProducC note

Plain surface ptfucture, core

of case acrylic plastic ahee_ YAk
1/4 27 16 18 18 17 20 21 22 24 25 28 30 31 33 33 3S 35 1.45 1481.1 148 Plexi81se 1,9,10

Two lsy_re of 1/8" _hick 8leas
with 0,015 u thlok Buts°lie core, PAL Laminated Acoua-

1/_ 32 26 27 27 26 27 29 29 32 33 34 34 34 30 32 35 39 3,3 T_71-157 61 Cieal Glees 2,9,10

Two l_yers of 1/B'* Chick glanl

w£Ch 0,045" chick J_ta©lte core. _k Laminated Acous*
1/_ 33 27 28 _9 27 29 29 30 32 34 35 35 35 33 34 36 40 3,5 TD71-15B 6_ ttcal Glass 4,9,10

TWo layers o_ I/O 'i Chick glass

with 0,015" Chick Butaeite core. RAL haminaced Aeou|-
1/4 34 29 27 28 28 28 2g J0 31 3& 36 36 31 37 36 37 40 3,3 TL71-273 61 _lcal Glass 2,9,10

Two layers of 1/8" thick glass

wich O.O30 'r Chick _ucaclce core. PAL Laml,aCed Acoun-
1/4 34 26 24 25 27 27 27 29 31 33 35 37 3? 38 37 37 39 3,3 TL72-43 61 rice1 Glees 3,9,10

Two layers of i18" Chick Eiass
with 0.030" chick _cacLte core.

RAL Laminated ACOUS*
1/4 34 28 25 27 2B 28 29 Z9 32 34 36 37 38 39 38 37 38 3.3 TL71-277 61 _icel Glass 3,9,10

Two layers of 118" thick slass

I wiCh 0,090" Chlck DtIC#f_.Ce core. RAL Lamlnsl:ed _cou|-

1/4 34 27 28 29 28 30 31 31 33 34 35 35 35 34 35 38 41 3,8 TL?I-I_9 61 ctcal Glas_ 5,9,10

Olae_ wIch 5a_tex polyVinyl
6u_yfal tlIcerlayer, Architectural

] 1/4 3_ 29 30 31 34 33 35 35 35 35 33 34 38 41 45 46 PAL 115 Saflex 11

Two leyera of 1/8" Chick glasswiCh O.0_" Chick Pucac_ce COrd, RAL Lsm:[nnced Acous-
1/_ 35 27 2? 27 29 29 30 30 33 34 3_ 37 39 60 _0 3B 38 3.f _71-27_ 61 tic Ol_se 4,9,10

Two layers of 1/8" thick gla|_
l* U

wtth 0.04_ chick 9 tacit° cora_ _L Laminated Aceus-
] 1/4 35 28 27 28 28 2_ 30 31 3_ 35 36 37 38 37 36 36 39 3,5 TL?l-275 61 tic Glass 9,10

] Two layers of i/8" Chick glass
'_tCh 0.090'* Chick I_JCItC£Ce core, _]. Laminated ACOU|-

1/4 36 28 27 28 29 29 30 31 33 35 37 39 _0 _0 _0 3g 3B 3,_ T_71"276 61 ticel 01ass 5,9_10

2- 1 laml_aCed 81a0_ wlch

0,_ ** pla¢_io corm, _L
9/32 36 27 _0 32 35 3B 40 TL66-315 47 Soundcropane 35 14

I



TABLE 16 ; GLASS Ah_ PLASTIC (Coned)

Tranemlselan Loss (declbols)

o _o _ _ _ _ _ lb/fC _ Lab, Co, Produce noce

TexCured vLscoelascic itlterlayer. PAL

g/32 35 [24][28] [29][30] [3_[33] [35][35] [3_[34] [38] 3.2 TL66-333 B5 Soundccopane 12,15

Single gla=in_ uniC consisting o_
¢hln layors o_ Blassl la=inaCod
_iCh specially deslgncd Interiayers
o£ eo£r_ cransparenc plesClc RAL

9/32 36 [25]_B] [2_[30] [33]_ [361_6] [3_[35] [_91 3._ TL63-27 85 AcouJtn-pane 36 13,15

Two layers of lib It Bides wlch $hntcerproo_
0,060" plastic core, PAL sound control

9/32 36 27 25 27 28 29 30 31 33 32 37 38 39 43 41 41 38 3,7 TLT_-B 152 Bless 9.1O

GlaSS

9132 36 28 33 36 32 115 llushliCe

9/32" 2-ply laminacad _]ushlica. PAL
9132 36 12_6] [29][31_ [3_] [36]_ [39][3_ [28] - _66=244 11_ IlushllCe 13,L5

Glass with O.O&2" BUret/Co core. PAL Laminated Acool-
3/8 36 31 30 3_ 32 33 33 34 36 34 32 33 36 40 43 46 48 6,6 ¢L71-156 61 rio Class 7

Core of casC acrylic pLasClc
Iheecs, Plain Burfaco i¢ruc-

cure. KAL _B,112 30 2_ 21 24 23 25 27 26 28 21 32 33 34 33 26 31 37 2,9 1481ol 14B Plexlslas

TWO lay_rl og l/_" BIeBI with
0.04_ e _uc_ciCe co_e,, PAL Laml_acsd Acaus-

1/1 37 29 2B 30 31 32 32 32 3_ 36 38 37 37 _0 43 63 _7 6.2 TL72-_2 61 ¢1c Ol_a_ "_9_

Two layers of I/4" Bless with
0,030" _utacit_ co_e, PAL La_InaCsd AcouS-

1/3 37 29 28 31 31 3_32 32 3_ 36 37 37 36 30 _2 4_ _8 6.2 TL72-41 61 tic Ol_ss 9,10

T_o layers o_ I/_" Bla_# wlCh
0,045" Bu_sciCe core,

PAL Lamlnlced ACOU_- B,
1/2 37 3i 30 31 32 32 33 34 36 36 35 34 3_ 40 43 _5 47 6,2 T_71-15_ 61 tic Glass 9,10

T_o layers og il_" glss_ wlch

0,O90" gutacico core, PAL l_minaged Acou_-
1/2 37 3i 30 3] 33 3_ 34 35 32 36 37 2_ 36 40 41 45 47 6.4 TL71-16_ 61 tie Ola_s 7

Clear or Cextur_d lass with

vlscoela_clc interlayer. PAL
1/2 39 36 32 32 33 34 3_ 35 37 38 3B 39 39 30 22 43 47 6.g T_67-2_9 47 Soundtrop_na-_O 11
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TABLE 16 GLASSAND PLASTIC (Concd)

Transmission Loss (decibels) i

.._ _ _ _ _ lb/_ _ Lab, Ca. Produc_ note

Two layer_ of i/4" glass with Sha_terproof
0,040" pl_sClc coco, P_L 0ound Control

_ 1/2 39 31 29 31 32 34 35 35 36 3S 38 39 39 40 43 45 47 6.0 TL72*IOS 152 Glasm 0_10

1/2 40 00 1/2" plac_ glasl, 115 HushlLte

2-ply (1/4") l_lnsced gl_s_, }_L
1/2 - [31][32] [34][36] [38][40] [40][_0] [37][41] [46] 6.7 T166-293 85 4cousca*pane 40 t0,10

I/8" slass O 060" BaCaOICS,
1/4 alr, _/15" glass* _,AL Laminated Acous-

0/15 35 30 28 26 24 28 33 33 37 37 39 40 40 38 35 40 41 6.4 T171-160 6l [Lc Glass ?

3/15" and _/8" gLs_s layers
•dlch 0.045" I]uCaciCo cots, PAL _mlnaced ACOUS*

0/16 37 32 3l 33 33 34 34 35 37 35 33 30 3042 46 45 49 7,6 TL71-105 41 tic Glas_ 7

Two layers of 3/8" glass with
0,045" plasC/c core, Shaccerproo3

RAL SoundCaners1
-- 3/4 40 33 02 30 35 36 38 30 39 50 42 42 43 55 47 49 50 10.2 T_72-104 132 Glass 9_10

0 n/4 place Bless

0/4 40 33 35 40 43 41 IS3 HuJbl[_e

3=ply
alnB_e glaxi_ 8 un£t.81sss (cr_. to 1/4'*] lsminaced

PAL
3/4 43 [04][05] {36][30] [41][43_ [43][40] [51}[45] [50] 10.1 rL66-294 _3 Acous_a-pnnu 43 13,15

2- 1 laminated 81a_s w_ch
0,_4_" piastre core,

3/4 43 31 37 39 40 55 00 PAL 57 Saundtrop_ne 43 14
i

Pl_Lg ecLIr_ace cssC _cr¥1_c
plastic co_s,

_L
1 32 20 26 27 28 _9 33 32 33 35 _2 28 3]. 34 36 40 40 5,82 1581-1 14_ Plux_glas 9.10

Two ta_ers o_ 1/4" _hte glass
_ieb 1/2" air space'.

PAL I" charms1
1 3l 20 20 22 20 24 27 27 30 32 33 35 34 29 31 33 36 6.2 ,71-160 61 tn_ulaClns Slass 9,10

Insula_£_g 01a_s _tth 1/2"

air _pace. Arcbitoctu_al
1 32 10 10 18 17 17 20 23 33 30 36 33 33 30 29 32 _ 115 $aflex 11

Glasn with 7/16" sir space, R_L
1 36 30 20 26 28 31 34 33 37 37 3It 38 40 41 40 41 54 - I_;1-252 13_ Twlndow 8,0



TABLE 16 G_SS AND P_STIC (Cone1)

Trana_Lssion Lose (declbals)

• _ . § lb/)_ L.b. Co. _od.oc .o_,

lnsulmtad Acous-
l 39 Glass 65 ca pane I 39

_nsul_ted Acous-
1-I/4 42 Glass 85 ta pane ! 42

Insulated Acous-
1-3/4 45 Glams 85 ta pan. I 45

GlaSs wi[h 2" al_ apace. _L
2-9/16 _2 32 33 35 38 40 42 43 43 _3 44 42 41 41 41 43 46 - TL66-172 40 Pola=_ne Corp. 13

3-1/8 49 Glass 85 t° pane Z

FOOTNOTES FOR TABLE 16

GL_SS AND PLASTIC

1. Timpmrm_u_e _a_o _o 200*F O _o 100_ hum£d£t_, a °omb_s_£b_e _hermopl_m_£°. Lower es_e_°_ a_mat£o
hydroc4_bona, phanols, ary_ hat_de°, alipha_c ,°tds a.d alkyZ poly halide° _oual_y have . _olva*_c

2, T_s_ rJpo_ _o|* T17_*_57 and T171_273 pre_ent TL for _h_ _lmo p_odu°_ who° _eJ_.d uo£n_ slightly
d[f_l_en_ moun_£n8 p_ocedu_e°.

_. T°|_ rlpor_ Hos, T172-63 and T171-277 prelect TL for the _o product whan _es_ed u_lng slightly
dlf_en_ fno_n_£_ pro°°duffs,

4. T °m_ ropo_t Ho_. TL71-158 _nd T171-274 presen_ TL for _ho same produ°_ _hon _ee_ed uoin_ slightly
d_for¢_t r_un¢£_ pro©ldu_es,

:i _ 5. T_s_ rapo_ _o_. TL)1-159 and T171-276 pr°len_ TL fo_ _h_ sam. prod_c_ when _ea_ed usLng sllgh_1y
• dtEferln_ r_un_ pro°°durum,

• ft. T..¢ r.po_ _os, T171-154 and TL72-_2 pr.san_ TL for _h° same produ°_ when _es_ed ustn8 °ll_h_ly
dtf_aran_ mounc£n 8 p_oc_du_e°.

: B. T_po_ure tassel -35* _o 135"F, exc_lle.t _e_ls_ancs _o _he_tc_ln,

9, Heetm ASTM E90-70,

10. H6°_I A_TM E413-70T.

11. _form° to ^STY1 Eg0-fifiT.

12. Conforms to AST/( E_0-61T,
..,!

_ 13. C0n_0rma to AS_4 _0*6_T _nd A_A_-Z24.19-1%57. ¸

.? 14. ¢onf_r_ _o _90-_6.

15. _umbl_m _ bra_k_° raf°_ _o on_-_hl_d o°_v| co_er f_quencLgs of 125, 175, 250, 350, 500, 700,
10QO, 1400_ 2000, 2aQ0, 4000 I_, _e_pec_£voly,
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TABLE 17

SPRAY-ON MATERIAL (BARRIER)

Spray-on materials used to increase the sound transmission loss of a

system, usually by spraying ths product in the cavity of an existing struc-

ture are listed. Two spray compounds which reduce_the structureborne noise

by damping the structure are also listed in the table. It should be noted

that the transmission losses show_ in the table are for the composite as-

sembly described in _he table and as such they include the transmission loss

provided by the boards used in the assembly. The spray-on materials sElec-

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 II) with products listed in Table 17 are: 24_ i19, 127, 175.

CAUTION 1

THE TRANSMISSION LOSS VALUES INCLUDE THE TRANSMISSION LOSS OF

THE PARTITION USED.

i
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TAB_ 17 SPRAY-ONRATER_L (BARRIER)

Transmtsmfon Lame (dscibell)

_ N _ ib/_C _ Lab, CO. producc no_e

K-13 S rayed on Iscariot of dry wall
, _arclt_on. faced on bach sides wlth Dry wall
i _/8" chick gypsum board, 1.5/8" metal articles

s_uda* PAL _illsd wich 1,2
i 3 4B 24 31 35 36 29 43 47 50 52 53 _5 55 52 51 52 55 6,3 TL69-271 127 K-13

t
K-13 sprayed between layers of 5/8" Dry wellpartition

] _vpsum boardj 3-5/B" _al scude. PAL filled w/bh
5 49 29 25 3B 41 A1 44 45 49 52 52 53 52 51 50 53 55 6.6 TL69-173 127 Rol3

_teBsered _aod scuds, double
le at. of 5/8" gypsum board,
K-_3 spray on ma_erial, aingla Dry wallparcIc_o_
5/6" _psurn board ether side. PAL _tlled wlth

B $_ 34 38 _1 _5 _d 51 52 53 5_ 56 58 _8 _7 57 5B 60 12.2 TL70-120 127 R-13 1

K-13 sprayed between 5/8"
layer 0£ sumboard a_d 1/2"
pl_ood W_YC__/d" 8ypau_ board Dry wall
O_ saree slda, _AL _illsd w£ch

_0 23 23 22 29 38 3_ 35 _0 _4 _d _9 _9 _2 43 4B 51 " TL70-U8 127 R'13 l

Dry wall
g'13 S re ed between layers parcLeLa_
1/2" ¢_£c_ By,sum board, _AL filled wlCh

_1 21 20 26 33 37 3B 40 _ 45 49 52 54 53 51 52 54 6.3 TL69-131 127 g-13 1,2

2" x 4" Wood stud_ spaced _6" Dry wall
o*c., X-13 sprayed Co l_cartor psrtt_lon
of assembly. RAL filled w_ch

_2 32 26 37 _2 _7 A8 51 _l 5_ 57 _8 57 54 5_ 56 _g - TL69-130 127 _-13 1,2

Spray f£be_ Pot _alZs or parcL-
C[O_S, No_-c_yac_i_lne. Refrac-
tory ££ber¢ and btnders prov£da
thermal and acoustical _eltscance,
DOseSaC concsin a|besCos, 175 C_FCO

Viscoelastic compound, Can be
sp lled WlCR spray, brush, or LDS spray-
_o_ler. Reduces resonance able da_ploS
raspon_ on p_sla _d sCr_¢Cttrae, ll9 _erlal

_yntheclo resin. Dispersion £n
waters spc_yed or brushed On vlbreCln
places (doled spray should be 2X ChLc_
nansen of place) co _oduce e_rucc_ce Antl henborne nolse. Denelcy - 60 lb/fC. 24 D-_4_

_Tb_¢knses and weishc refers Co Chs overall ecruccure,

FOOTNOTESFORTABLE17

SpRAY-ON_TZRIAL (BARRIER)

1, Talced and avaluaCed according CO A_T_ ZgO-66T,

2, Teated end evaleaced accordins co recommended praaCLce AS^RP-Z24,19-1957,
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TABLE 18

OTHER B_ARIER AND DAMPING MATERIALS

The products which for one reason or another could not be included in

Tables 13 through 17 are listed. These include products made from loaded

vinyl, glass fibers, asbestos fabric, felt, cork, aluminum, etc. It should

be noted that some of the flexible sheet-llke products listed in the table

can be used as sound harrier 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 better suited to the

job than the mere commonly used sound barrier material under those circum-

staNces.

The products are listed in the order of their thicknesses without re-

gard to their potential uses. All products are good sound barriers and

they can be used in a variety of situations. The companies (by numbers

sh01cn in Section If) with products listed in Table iE are: 12, 38, 41, 45,

52, 54_ 65, 72, 79, 81, 94, 107, lll, 132, 149, 155, 161, 166.

CAUTION

TRANSMISSION LOSS V_LUES MAY HAVE SEEN SUBSTANTIALLY INCREASED

DUE TO THE MATERIAL ON WHICH THE PRODUCT WAS MOUNTED. WHEN

THE TEST SPECIMEN DESCRIPTION IS NOT CLEARLY SHOWN IN THE

TABLE, THE MA/qUFACTURER 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 region between the facing and the backing

Loaded: Foreign substance added to the base material

Leaded or Lead was added to the base material --usually fabric type
Lead Loaded: materials'-- no increase the sound transmission loss
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TABL_ 18 #TILER _ARRIERARD DAHPINC _TERIALS

Tranam_eglon Log. (dac£helu)

mm

m _ _ m lb/f_ L_b* Co, Produc_ no_e

Fiberglass w_h loadof111ed vSnyl

coatSng 30 oz/aq yd
• 012 8 16 1B 20 26 .208 54 Data-Sonic 1.2

F£berglaea _l_h load-flllDd vinyl

con_lng 60 ozl_q yd
• 02_ 1_ 12 18 22 28 ._16 5_ Dura-Senl_ 1_2

Vinyl loaded ahooc
RAL d5

.025 13 1 5 10 15 22 27 .3 KAL 72 Cusc_fllm 3R 7,10

_ylen fabric ¢oa_ed on bach etdes
wlCh Hypalon RAL

• 025 19 _ 8 9 II 11 13 16 16 18 20 23 2d 27 28 lD 31 ._5 TL72"79 41 Chom-Tone d.7

F_b_rglass co_c_d with load loaded

vlnyl R_L 45 coua_fah i
• 030 21 12 lO 11 12 _3 15 16 1_ 20 2l 21 25 27 29 3_ 22 ._8 TL7]-198 72 CC-dBd-_ 3_7

Loadod v£nyl _Ich Boca _lasa _ib_r

• 037 19 _ 9 15 21 27 33 .50 1083-1-71 72 K_C*50 ll

Sound $_opporLead
R_L Ho_eri_l. Stock

• 037 20 9 _ lO 12 12 1_ 15 17 19 20 2_ 2/' _ 27 28 30 .4_ TL72-232 155 # 15-129_9 7

Loaded vlnFl 45 Coustlfllm
.04 21 _ 12 15 20 24 30 ,50 KAL 72 5 and SR 7,10

Load loaded _eop_ene coating _n,
gl_a fabric RAI,

•045 21 ll 11 12 13 14 14 16 1B 20 21 22 23 24 25 26 27 .50 73-150 9_ $1_050_ 7_12

Rog_nara_od p_per felt, a_phalc #263 -
• 05 s_turaced 0.14 cr 8l Sa_uratedfol_ 25,26

Flborgla_ wl_h load loaded vinyl 45 Co_sCl_ob
• O55 26 15 13 14 16 16 18 19 22 23 25 27 29 31 33 34 36 .87 RA_ 72 CC-468_C 2_7

Load loadad "eoprano coating _n

glaea fabric RAL

•055 25 13 14 15 16 17 16 19 21 24 25 27 28 30 31 22 34 .71 TL73-1_9 94 518075_ 7,12

F£b_rglas_ w_h load filled vlnyl
coa_lng

RA_ 120 OZ/S yd
•06 25 12 12 13 18 18 20 21 22 25 27 27 29 32 34 35 36 .84 TL73-48 54 Dura-S_n_c 1,4_7

Lead loaded v_n71 , unsupported film RAt. 149 _nd/_az_
• 06 26 12 13 15 ld 18 20 21 23 24 26 28 30 31 22 34 35 1 ¢L72-212 Ill "_'_-L 7
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TADL_ 18 OTJ_R BARRIER_D pANPING MATERIALS (Coned)

Tr_ns_lssLon LoeJ (daeibals)

Leadad vLnyl _AL Stock No, 15=
,064 25 13 14 15 16 17 18 20 22 24 26 27 29 31 33 3¢ 35 ,70 TL73-41 155 13949 7

Reinforced leaded vbn_[ produac RAL 149 SoundlEazo 13j
,065 26 13 12 15 18 17 lg 20 24 26 27 28 31 32 24 35 37 1 TL70-284 311 TLblG tSp16

Loaded vinyl wi_h Beta glass
flbec _ 45

,072 27 15 11 21 28 _3 37 2 2083-1-71 72 KNC-IO0 14

ReEgnera_ed p_par _elc_ aIphal_
lac_rlCed

,077 11 _ _5 5_ 5_ _5 _2 4 9 14 23 26 24 _0 21 - 28 ,25 CT 81 Saturated fast 25

Loaded vinyl sheet 45 COus_LEL_m

,080 27 15 19 2_ 28 33 37 ! R_L 72 10 end 1OR 7_10

Regenerated paper fel_ aspha2_ 44¢1N
.OBO sa#ura_ed ,18 C_ 81 Sacura_ad fel_ _5,26

Lead loaded asbestos _abr_c
R_L

• 084 27 15 _6 17 18 19 20 22 24 26 2B 29 31 53 52 35 36 1 TL73-1¢8 94 S/8100 7_12

_denlra_d p_p_r fe1_ 4493

: .10 23 7 7 7 7 7 7 4 ll 16 23 2B 26 38 23 - 30 ,32 CT _l Saturated fel¢ 25

Loaded V£nyl, unsupported ££1m _L 149 3aund/Eazo
• 125 26 12 13 18 1_ 29 20 20 23 23 27 30 32 35 27 38 40 1 T_7_-62 1ll TLII-H 7

Cork a_ached ¢o gypsum board KAL podAe 1462 Sound
: b/8 48 32 43 49 61 57 65 12 _72-3-66 52 daa_endng cork 24

Lead londad naopran_ eo_Cln_ on

asbeaco_ _abrlc RAL

.145 55 23 _3 25 25 87 28 30 32 34 38 38 39 40 d2 44 _3 2.5 TL73-144 96 5/82b_ 7_12

Lead loaded vl_|y w_h w_en

aebescol RAL

• ld5 59 15 22 27 28 24 37 40 _4 47 49 51 5b 52 _4 55 5_ 2._ '_73-1_5 9_ 8266 7

"POe-ply alphal¢ aacuraced ffe_C d32_ D
• b5 12 6 7 4 ? 7 d 8 20 16 27 31 28 2_ 28 - 23 ,40 CT 61 $acuraeed felt 23

Laad loadad nooprene eoaeln_ on
aabe_col _abr_e RAL

,135 32 20 22 25 24 2_ 2_ 27 2g 31 32 34 36 37 39 4l _3 1,3 TL73-147 94 S/8150 7_lZ
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TAILE 18 OTIIER BARRIER AND DAHPXNG HATERIALS (coned)

Transmlseion Leas (declbela)

Lc_ed vinyl with Woven aeboBl;os_
_ey_rB, l" air BpBco R$O_

1.26 39 i5 19 26 23 32 33 lB 42 45 49 St 82 54 55 38 57 1.8 TL73-148 94 8150,8266 7

Facing of high calcium fiberglass Carney sound
felt at_enuatlon

2,05 35 7 9 12 13 14 It, 18 13 12 12 11 It 16 15 IO 10 3.0 IATL 38 blankets 7,18

Wi_hou_ Inaulacion 7,
2.50 - 29 30 31 32 35 41 46 45 49 52 53 55 51 43 44 46 - CT t32 OCF #581 17,19

W£th fiberglass insulation 7,
2.80 - 33 35 37 42 47 53 55 56 59 59 63 62 62 55 47 56 - CT 132 0C_'#55L 17,19

3" Ch ck N1230 insulation on 18 Fort -eighc 7,
gauss steel 12" x 36" co 23' X 36" _L N-b2_O block 8,21

3 40 23 22 24 23 32 35 39 44 49 53 56 39 6i 62 63 85 2,3 TL71-231 79 insulation

3" _lllck felt InsulaClon on

For _y-elght
24" x43'* on L6 gauge steel R_ _ felt

3 40 22 22 25 23 32 35 39 44 47 51 83 55 57 59 6l 64 1.44 TL71-232 79 insulation 9,28

3'* thlck insulation on 34" x 48"

on L6 gaule s_oel RAL Forty-olght

3 42 22 84 25 30 34 37 82 44 47 54 3fi 59 83 62 63 65 2.2 TL71-230 79 _TR insulation 20,33

Clear, transparent, fused vfnyb

core 45
20 Ii 12 15 20 23 32 .50 72 Couacivlaw 5

Vinyl fiber glass foam on 4' x 3'
x ,36*' aheet

RAL 4843 Vinyl
26 12 12 13 17 13 23 22 23 25 27 29 31 33 36 37 37 O.91 TL73-dg 54 flbergbaDa foam 1,4,7

Rubber base _ac with one or ewe

foam layers, Thickness range:

: 1/2" to 2"
- L3 25 23 26 32 36 _T 65 ^souses-Damp 6

j Cot_binatlon of asbestos, aluminum,
I and fibergleas

• i - II 30 21 23 31 38 107 IC sound barrier

i Combina_ion v nyl coated side with

i built-in fabric cord. Thickness,12 °
: 26 12 16 23 26 31 38 CT 65 A_O 150 27

ATD 153 bonded to 10 gattge steel
0,12" thick

- 23 32 36 42 47 54 C_ 65 ATD 130 27
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TABLE lfi OTIIER BARRIER A_ O&_ING H_TERIALS(CoOcl)

Trans=£ssion LDSl (decibels)

0.12 i* _hiek AT{) 150 hondod _o
_4 gauge s_ool

- 24 2_ 32 38 43 50 CT 6S ATO 150 27

0,12" _h_ck ATD 1S0 bonded Co
16 gaugo atoal

- 23 27 31 37 42 49 CT 65 ATD 150 27

0,12 gl chLek ATD 1_0 bonded _o
lg g_uge eltesl

- 22 26 30 36 41 411 _ 65 ATD _.50 27

0.12 _* _hick ATD _50 bonded Co
20 gauss sl:ael

- 20 24 28 34 39 46 _ 65 AI_ _50 27

Hardbosnd part/clans for sound Superwood
control 166 ll_dbosnd

F_I_ wool _n combination w£th
aaC_ral or m_r_de _LberB,
Temperature r_Ogo gram °B0 _o
200_F, Th£cknoss range from Nool or
i16" CO l" 161 synthot_¢ fa_t

Gre F supported |sad impregnated vinyl 0,3 12 Acoustic H_ss-SIP

FO_OTES FOR TABLE 18

OTHER BARRIER AND D_PIHG MATERIALS

1. AV_il_b_ In thr_a thicknass=s - ,012", ,02_" ,0_0" and d_s_gnaC_d as 30 o_. Dora-Sonic 60 o_.
Dura-Sonic_ and 120 o_* Dora-Sonic _asF_ctivo_y 30 and 60 oz Pura-Son£¢ _vallabl_ in _5 yd.

lo_ rolls 120 oz. Dora-Santo suppliad in 15 yd. long rolls, W/d_h - _8"* To_pe_atur_ tangs: 0 _ -
200 F. S_lf-ex_£n_u_sh_ng. Im_rvioua to water and p_Crol_, Avsllabla in various coloca, Can
ba out _o a_y shap_ or slz_, _on be bmlded CO acoustic foam to pcovlda _0und absorptio_,

_. ACOUStic daC_ _x_rac_ad f_ s ploc of _ound a_anua_lon vs. _l_qualtcy. _@a_ condicio_s and _tan-

3, No=los1 w_dth 38 _. O_ar sizos _vallsb]t_*

, _. _ot_a_ Chick_sa Of _20 oz. Purs-_on[c IB 0.0_ I*, The _st apacirr_ m_asured 0.0_'.

5. Also _vailablo with I14 ° thick foam, Soppl_ad in _4" ndd_ ralls Of 25 yd. length. OCher _hlck-
_o_ _d fabrics _uch as Dacron or &lass fabric _vsilsble,

6. Data der_v_d _o_ graph,

7. To_ed and evaluated _ccordln_ co A_TM E90-70 and ASTH Z413-70T.

9. Tamp_a_ot_ ranae: _o 650'1,

10. T_mp_atur_ rsngal -40 _ to 20O_F, r_s£s_an_ to _oa_ acids, _nclud£ng alkal_aa _d greaa_.

11, TaaCcd sod _valuaced _ccocdl_g co ASTH E90-70_ dods noC crack ac low t_peraturaa, ael_-axtl_guiahlng,

12. Tompo_stuco range: -20 _ Co _00"F, _elf-extl_guishi.g_ resistant to acids, slkalLes, 8raes_, and
cor_os_w chemlcsl_,

13, TesCnd _nd evaluatod _ccocd£ns _o A_TM _;90°66T.

14. Tested _nd avalua_e_ seconding to ASTM E90"70,

15. T_SC©d and evaluated seconding Co ASARP Z24.19-1.957,
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FOOTHOT_S FOR TABLE 18

OTIiER BARRIER AND DA_LP[NG HATERZALS (Concl)

16. TomporQturo tango: o_0" _o 200"F. ReNL_tant _o chemicals, aolf-_Kt_ngutahtng.

17+ Fibor81ass nolao ba_rlo_ b_tu in a ap@clf_¢ wa1[ construction _11 cha_ge $TC by 7 db and TL valuog
in each of tho i/3 oc_nvo bands w_ll change as below

29 30 31 32 35 _ _6 45 49 52 53 55 5_ 4_ 44

_o

33 35 37 42 47 53 56 59 59 60 62 62 55 47 50

I_. Temperature ranse: -_0" _o 500"F. Re1_¢tve h_Idi_y r_n_o_ 3OX co 9OX. Fl_me _pread 25.

19, Da_a from 8raph, f£borg1_ no_ bar_ ba_ r_i_ad STC by 7 db when £n_1_ed in 8p_c£al
wa_1 construction.

21. TOBCld und evaluated according _o ASTH C-6_2_ vla_ _ _oml-rlg_d Chermal and acou_Ic_l block
i_laUla¢_on 1600"F _f_c_on f_be_e, bonded tr£_h i_te_modla_ _empera_u_e bi_dor_ good _o 1200"F.
Asbom_om _roo. Uued on arena gonora_o_ ve_ela and _qolprnen_ in _o_ner_s _nd chom_c_l plon_
_ o_ho_ _pp_c_ton_ _equlr_ng i_lulot_on ove_ _200"P. _er _pollan_ _nd Incombul_£blo, I-3 _
_hlcknes Jes av_1_ble.

22* Ra_i_len_ spun h_gh _@mporacure tefracto_ f/bor_ wlth £o1_ed blndurs Imalna_ed _o form durab]ej
o_£_c_ontj _om_-_Btd _nau1_on. _a_ _opel_zr_j chor_ca_y _abla. _ppl_c_tlons on s_uc-
_ural _nlu_a_on (_h£ps), hoaxing aqu_n_, co_d _or_go 1ocker_. R_ad £ncor_bus_ib]o, C1_la _-60_
(CoaJ_ Guard Approval H_. 164,007/Z/0)+ AvQ_lable in _-&" _htcknoeloa,

Tes_d and ovalua_ed accotdlng _o ASTH C-262; C-612: C1asa 4_ C-_$3, Type I_I+ C1_u F-2
2_. lab_m_os froo, w_ ropo_1_ and _ncombu_Ib_e+ _m0d _ acoustical Or _he_1 £n_ula_on £o_

_ 8ellera_or_, bo£Ze_ duc_ breechlngB I po_o oum chom_c_ procoa_ equlpmon_ Thlcknal_e$I

24. Tea_d _nd evaluated accordin_ Co A_ E90-61'I_ ava_l_bJ.e _.n 48'_.01 _o_.]a,

25. Avut_._blo as rol_._, ilhoo4:_ o_ d£_ cu_ p_r_. Ha_l._m I:omperll_uro 3_O'F,

26+ _[n _he _alt_l_ von_luc_:ed by I:1_1_m_nufav4:urer, I:ha _ransm_lll.on lo_8_m _n 1,/3 o_l:_ve bands _ero taoll-
aured ae £o_low_:

113 OCtaVe concer £requonvy+ ll_ 2_ 50 1110 200 400 8011 AI_. paa_

I'ot" 1_441N o Tr_nlm£_l_.o_ lo_11 dB: 0 4 6 5 4 ].l 15

For t_26_ - Tran_ml_Blvn 1.ose_ d_: 0 2._. 2,9 2.5 2 5,5

27, !_'_.ght: ol_ _D 150 l_ ! _b/l_2+

E
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TABLE 19

UNIT ABSORBERS

Sound absorption inside a room can be increased by adding unit ab-

sorbers specially designed for this purpose. These units are easy to in-

stall and Chey are available in various forms, e.g., baffles, freestanding

room dividers, drums, panels, blocks, ere. Figures 19A, 19B, and 19C show

three different types of absorbers. Figure 19A shows a panel type absorber

which =an be mounted flush with the ceiling or wall and still have six sides

exposed Co the sound field. This type of panel should be mounted as patches

on the walls separated from each other. Figure 19B shows a drum type of ab-

sorber whleh should he hung as close co the nolse source as possible. Fig-

ure 19C shows a baffle type of absorber which can be hung along the length

and breadth of a eeilin S inside a production plant or an auditorium.

The amount of sound energy absorbed by a particular unit absorber is

proportional Co the area exposed to the incident sound energy and for chls

reason many absorbers are suspended from ceilings using wires to expose

all surfaces to the sound field. For efficient usage, they should be placed

as close Co the noise source as praetleal. Table 19 shows sound absorption

in Sabine/unit for various products. Sabins/unit is a more applicable unit

for products of this nature because of thelr differences in shapes and slzes.

, The companies (by numbers shown in Section II) with products listed in

Table 19 are: 18, 59, 107, 116, i19, 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 0P SABINS SEE SECTION I-3.l.l.
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Figure IgA Panel Type Absorber Unit FigurQ IgB Drum Type Absorber Unit
wi=h Six Sides Exposed =o Sound with Buil=-in Eyele_ for Hanging

Figure 19C Baffle Type Absorber Unit
Hanging from a S=retehed Wire
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TABLE 19 UNIT ABSORBERS

_ Absorptton in sabins/UniC

P_e_ N vl 0 o 0

PreJeuro molded glass flbers
covered with enperfora_ed cox-

_ured vinyl geanda_d _ise of
24" 40"x1-1/2" buc 12'x24"
12'_x_8 '' and 24bx24 '' available. K_1103- I'uncelansl nolse

- 1-1/2 7.5 1.2 2,9 6,2 10,3 f0,8 10.2 .5 1-71-R 129 control baffles 8,15

23"x48"xl-1/2" Fiberglas
boards _rcapped in a noncnmbue-
cIbla washable plastic filr_,
co_ple_a w/_h _unclng hardware
for suspension from wires,

. 1-1/2 10,2 2.1 5.9 9,2 13,3 11,6 7,6 .56 CT 132 Noise s_op baffles

Pressure molded glass fibers
covered '_th perforared vinyl. I
Standard size of 24"x48"xl-)./2",
buC 12x24, 12x40 and 24x24

available. Func¢lonsl noise
* 1-1/2 10.0 4,3 6,6 9.8 13.3 13.6 10.0 ,3 K_ 129 consrol baffles 9,1_

72"xSZ*l/2"xl-l/2". Frame of
3 4" e usra steel tubing filled
3_Ch 1_ thtck 3/40 C,F. semi-
rigid board _ibsSglsss, covered
wlth _onell O_ weshable Ttylon
volvs_Ksbrlc over 3/4" foam

rubber on 1110'* parr, I]l_BOnl¢O, )_L Plsns¢a2o cut'gel
- 1-1/2 38.9 17.7 _A,v 34,2 43,9 40.7 39,4 - N37-1-72 183 O_-O_J_ 10,118

Slznl 2_x_*xl*3/4"* 1/4" me-
aonice Itandwlchad bm[:t#eag C'#o
lltyerl of foltm i/2" _tnd I" chick

• 1-3/4 9,44 2,7 6.0 10.6 ll,O 10.0 10.0 .17_ Cf 119 _nic sound absorber 10

ll*l/2"xld"x2" - mounted in Ig"
OU ¢_ff_llr pi_lhss

2 0.2 O*g 1.6 l.b 1,l 1.3 2 _L 137 _eocculcic I1 1,10 }

ll.1/gr'xlb'x2 'r mou_ced in lb '_
on esg_nr _eets_glea

2 0.2 0.8 2.0 2.2 1,8 1.2 2 R_ 137 Geocoaetlc II 2,13

ll.I/2'_xlb"x2" * mounced in 2@ ',
I_ i:erll_sr pIl_ebslD I

2 0.2 0.7 2,0 2.2 2.0 1,7 2 RAU 137 Ceocous¢_c II 3_15 '
I

11-1/2"x16"12" - _ounted in 32"
OIl cmnlsr pitches

2 0,2 0.6 2,6 2,4 2.2 1.8 2 PAL 137 Geocoustlc II 4,10

16!* _quare; risld fiberglas core
of 2" Cb_ck_ess; l/g" particle

board backing with aurffaee vinyl I
vcapped nll alden, OCAL

- 2-3/0 - 0,30 1,18 2,64 2.84 2.51 2.27 ,lb 35261-3 116 VlcracoulClc Blocks _,16

/

}
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TABLE 19 UNIT AI_OEBEES (Cone1)

,_ _ A_a_Lon lu Sables Un_l:

FooC-

0o. o0:o
*t16 equnre_ risid f£bers1a| care

o8 2" _hLcknesa; 2/8" parcLcle
boe_d bl_k£a_ _t_h aureate vfnvl
_aoped al_. a£dgs, 0_,_

- 2-3/_ 0,37 1,29 2.02 3.17 2.91 2,46 ,18 032d_-3 _16 Vi©racc_i_tc Die°ks 6,16

iE" square; riEid flber81as core
of 2'l thickness; 1/8 particle
board be°kin8 wt_h surfs°4 vinyl
_npped nli sides. OC_L

. 2.3.1B O.43 1,31 3,41 3.92 0,_1 2*29 .lf> 052_1-0 11_ Vicc_=ou_i_ 8locks 7,16

30"x9@xa', Fabricated of 18 8a
cold rolled a_ao1 perforated
vL_h 0/1_ _ t_o3el on 5/0_" st_S-
Bared canl:ers V-_Id ad ors 6"
ten,era _o s _epth o_ I". C_L 8akouaclc

3 6,7 17,6 30.9 37.8 24.9 21,7 - d91-4 89 _unc_lonel p_neLs 11,13

1-1/3 -
. 3-1/3 1.68 0,32 0,68 1._1 2.3E 3.32 2,41 - G&H 128 Tec_u_ Sound 8locke 17

1-1_2-
- 3*112 i.Ei 8,08 0,_2 1.3b 2.77 2,6B Z.67 - C._H 1.28 Tsc_.u_ Sound BLocks 17

12" die x 2_" 1on8 cylinders of
molded 2/berB1ae proceeded by a
_einSorcad screen,
1,_ _,I 7,0 8,5 8.1 7.3 - A71-182 18 dcous_ubal 12,15

12_ diime_|r x 2_ _ lo_8 c_lindece
Of prel|uro molded Sinai _lbers,
placed 6 _ On ce.¢er. KAL Func¢_onel

7.d 3.7 _.6 7.1 8.2 a._ 10.0 * 1128-1-71 129 5_und ablorbarl 13,1_

12" dlau¢¢r x 24 tl O¢ 35" c lindens
o_ pl:e_lur_ molded 81_s fl_e_l. Drum Round

6,d 8.0 8.0 10.0 11,0 21.3 " Cr 107 Absorbers IA,13

6' x E I pane1_ 08 X-11 oellu_.o_u

8,_ 17,1 30.0 39,7 z_l,6 41.6 C? 127 X-13 £anel Sys_m 1E
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TABLE 20

WALL TREATMENTS AND FACINGS

Facings ILL the form of panels, hoards, ct=., which can he mounted on

the walls to increase the sound absorption and thus improve the acoustic

characteristics of the room are listed. The facings are made from a varie-

ty of materials and are available in various pleasing colors and surface

textures. Figure 20Ashows one such product with decorative facing hacked

by sound absorptive sheet and fibers. The facings can be mounted on a wall

in a variety of ways. Figure 20B shows two simple mounting techniques.

The table is subdivided into five parts representing five different thick-

mess regions. This has been done because low frequency absorption is

dependent upon the thickness of the absorbing material, and allows a com-

parative assessment of one material's potential for absorption relative to

othnr materials s with the same general characteristics.

20A Wall treatments - i inch to 1-i/2 inches nhiek

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-i/2 inches thick

20E Wall treatments - 5 inches to 7 inches thick

The companies (by numbers shown in Section II) with products listed in

Table 20 ire: 6, 10, 57, 59, 73, 82, 104, 105, 106, iii, 116, 128, 129,

132, 147, 151. 172, 178, 181,

CAUTION

i. ABSORPTION COEFFICIENTS MAY EXCEED 1,0. FOR A COMPLETE

DIECUSSIDN OF THESE VALUES SEE SECTION Z-3.1.2.

2. TEE NUMBERS LISTED UNDER THE '_OUNTINE" COLUMN REFERTO

THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3

AND ILLUSTRATED IN FIGURE I-ll.
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TYPES OF
SOUND ADSORPTIONMOUNTINGS

DECORATtVEPERFORATED
VINYk FACING

GLASS FIBER
SHEET

GLASSFIBER

MATES AL MOUNTED MATERIALAPPLIES
ON ["X 3"12" O.C DIRECTLY 70
WOOS STRIPP4NG CONCRetE _JRFACE

Figure 2OA Vinyl Facedj Sound Figure 20B Typical Mounting
Absorbent Wall Covering of Sound Absorbent Macerlals

GLOSSARY

Facing: The outside surface of the speclman, In general the side facing
the sound source

I Backing: The ocher oucatde surface of the specimen. In general the side

n0C facing the sound source

COTE: The region he,wean the _aclng and the backing

Lath: Thin lightweight structure used as groundwork for plasCering,

mounting tiles, ate. It may be in a form of gypsum board, per-

fsra_ed metal wire clothp thin wood stripE, etc.
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TABLE 20A WA_L TREAT_V_ A_0 FACINGS (1 INOI TO. 1°1/2 ZNQT THIC_qESS)

m ^bsorp_lon Coufdlolan_e
_m

8°... Feo -
i PaLn_ed flni_h. Wood f_bor_

_nd inorgani_ b£ndara _oro. ecru
! 2 I .40 .08 .14 .27 ' .87 .89 .63 C,SII 128 "_nCar_or Panals 2

i Forfora_od v n 1 "_all Facing,

I _dSLd _lses fl_'er =ors OOL
2 1-1/8 ,80 ,27 ,72 .87 ,82 .74 .70 B.48 711-48 116 V/cra_oua_I_ type A 6,17

Painted fin£sh, Wood F£bora

aod £oorganl.c blnderB core. TecCur n
4 1 ,40 ,07 ,12 ,24 ,44 ,70 ,54 - G&I[ 128 Incarior Panola 2

_atal lath fa_ing Faced rlxLd Bound
4 1 ,88 ,84 .80 ,57 ,69 .70 8 6 control _oaoda

Faood rlg£d _ound
1 ,65 ,27 ,35 ,6_ +77 ,76 ,71 ] 6 control Goaoda

_erfor_ced _a_al fac_n 8 F,_ced rigid _ound
4 l .70 ,83' ,_0 .76 ,91 ,77 ,73 _ 6 control hoards

HLneral fiber board R_,*
1 .73 ,11 ,30 .72 .97 ,97 1,01 4 A72-106 57 HT-bo_'d #4 5,17

. Ha_:al Z_]:h faclng F_ced rlgld _ound
4 1 *75 .33 ._5 ,B1 ,88 ,78 6 6 control boaod

M_.noral fibe_ board 8AL
4 1 ,7_ .IO ,89 ,73 .97 ,97 1,00 6 A73-110 57 MT - board _6 5,17

M_nara_. fibar hoard 8_
" _ I .75 ,11 ,28 ,73 ,97 .98 ,98 8 A78-II_ 57 _ - board #8 $_17

: H_ner_l fiber board 8AL
4 1 ,7_ ,12 ,31 .7_ .98 .99 1,00 10 A72-118 57 _ - board 818 8,17

r Metal la_h facing Faced _ldld sound
4 1 ,80 ,35 .81 ,89 ,93 ,87 8 concrol boards

i i
Ferfor_l:_d _inyl wall

fiber coco _ C_L

1-1/8 ,80 ,24 .59 ,9_ ,8_ ,79 ,75 8,_5 711-29 116 Vicr_cous_lo type ^ 6,17

Painted finish. Wood fibers
[nordsn_tc binders core TacCum

B 1 .dO .18 .5_ .98 .98 ,71 ,90 C_IL 188 In_erlor Panels 2

i
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TABLE 20A WALL TREATHENTS AND FACINGS {1 INOI TO 1-1/2 INCff TIIICXNESS) (tonal)

_ Absorption Coefficients
mm

_c o _ _ _ 0_nsty Feet-

i
i PerEoraced vinyl WaH fecingl

' rlgld glaaa £iber core C_AL
i e 1-1/B ,g0 .33 .74 .90 .B3 ,73 ,72 8.65 711-49 llfi Vlcraaoultlc type d 6,17
r

[
I Wood Without mineral WOO1 9anacoosC Acc_etica|

[ 1 ,08 ,36 ,44 .59 .71 ,47 KAL 1_9 Panels l:17

WOO_ Wl_h m|ooral Wool _aoeeons _ _eeuB=icel
l .20 .38 ,4b ,60 ,74 ,54 gAL IZ9 Panels 1,17

l" thermal lnsuleting

wool=nZy _}4,1 ,65 .ll .33 .70 ,80 ,86 ,S5 GT 132 OCWr

1" 70_ fiberglas core alone _4,i 1 .70 ,06 .20 ,65 .90 ,95 ,98 3 CT 132 0 C,,.rr

I t* nuBby design Blase
cloth board facing

1 .75 ,04 ,21 ,73 .99 .99 .90 CT 135 OOdr 5,17

GXa_s cloth facing Rigid sound control

1 .SO .77 ,57 ,B4 ,93 ,75 ,51 6 board_

With rigid heard backing,
fabric Blase facing Faced rlgld sound

1 ,90 .75 .91 .g6 .93 ,79 .50 6 control boards

1It 70_ with l/B st pegboard
facing

, 1-1/8 ,53 .09 .55 .99 ,58 .24 .1O cr t52 0C_r 3,17

1" 703 with 1/4" pegboard
_acing

1-1/6 .60 .08 ,52 .99 .74 ,34 ,12 _ 152 OOaT 5_17

1*t thermal lot_latlng wool
, 1/4 'l pegboard _aclng

:, 1-i/4.50 .08 .4t ,99 .g2 .26 ,32 Cr t52 oc_T _,17
i

Screen protected facing RAL S£-lock nolae

1-5/$ .80 .11 ,29 ,86 ,99 .97 ,6_ 1.79 A72-217 105 control panela

• , L-21Acouec|cal Liner
: wl_b IN 21A exterior

perforated metal feting RAt. panela (Tfpe L-2l
l-l/2 ,go ,5_ ,d8 1.15 ,97 .71 ,$1 A71-155 106 ACOUgCi-WaII) 7_17

• l n unpainted linear duellO,
Blase cloth hoard f_cing

,65 ,05 ,17 .63 ,87 ,gd .95 CT 132 OORT 5_17
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TABLE20B NALLTREATHEhTS_ND FACINGS (2 IN_l TO 2-1/2 INQI TIII(XH_3$)

Absorption Coefflcien_a

-" Labco  od°°t go:.PenB_t_ Four-

1/2" IS,S fiber f_c£nB
w£ch _" of rigid fiberglas
core OCt.

2 2-1/B .85 .57 .98 ,92 .76 .71 .78 8.45 25261-2 116 Vlera¢ouzt£c Type A 6

Perforated masonite facing Faced ri ld sound
2 2-1/1 ,90 ,43 .g8 .99 ,92 .81 ,81 6 control _ceede 10

Metal lath fac£ns Faced ri ld Jound
4 .75 ,3B .49 ,64 .91 .76 g control _oardl

Perforated meal facing Feted rl id |ound
4 .80 ,44 .61 .96 ,93 .7? ,86 d control _oaed_

Mineral f£ber board RAL
4 .85 .2b" ,Sg ,88 1.01 1.00 1,00 A72-107 57 HT - board _4 $,17

Mineral fiber board RAL
4 ,85 .27 .60 ,B8 L,01 1.02 1,Dr A72-116 57 HT - board Pa SI17

Mineral fiber board RAL
4 .St ,29 ,SB ,86 1.01 1.O1 1.00 A72-111 57 _T - board _g 5117

Metal lath. facing Yaced rl ld sound
4 .90 +54 ,68 ,99 ,90 ,88 4 6 control _oaeda

Metal lath Pacing
Faced rigid soUnd

4 ,90 ,$5 ,79 ,99 ,99 ,gl 6 d control boards

Muml_ facing Faced ri id sound
4 ,90 ,62 ,g5 ,99 ,g9 ,86 6 control _oards

Hineral fiber board PAL
4 ,90 .3l .all .90 1,02 1,03 1.04 lO A72-199 57 HT - 6oaed _10 5

I/8" glall fiber facing wfch
2" rigid fLberg_aa core OC_L

4 2-l/8 ,d5 .47 ,95 .89 .77 ,75 ,76 8._5 3526l-2 rid Vdcracouatle Type ^ 6

4' x g' long lo_lnaced wood
fiber boardwith one per-
refaced _ace K/L

4 2-1/4 ,_ .17 ,39 ,51 .77 .d9 ,84 - 1306-1-72 129 NMCLa_lnaLed Panel

habescom paper fac£ns Faced rl ld eound
4 2-1/2 ,65 ._7 ,64 .99 .99 ,76 ,59 2 6 control _oardJ
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TABLE 20B Wall TR_AT_HT5 _qD FACINGS (2 INS[ TO 2-I/2 INCH THICV_ESS) (Coned}

Abaorp¢lon Coaf_lcience

l" air space eo_e wl_h 1"
( unpainted llneer glass

board fac£n 8

• 2 ,75 ,04 _26 ,7B ,99 ,99 .98 Cr _32 O_ 3_17

Perforated steel faelng_
solid steel bscking,

mineral wool cor_ Modular Nolle
2 ,64 ,26 ,63 ,87 ,97 ,88 ,75 82 Control panels

Per£oratod me_a_ £acingl
cold rolled steal becking
wi_h vlbro-d_mpor; core o_

( glass or mineral wool with

braided r0_. Standard
2 ,85 ,29 ,60 ,95 ,99 *87 .80 111 Noiseguard Panels

1" unpainted 703 with linear
design , glass cloth board
_acin8

2 .90 ,18 .71 ,99 ,99 ,99 ,99 CT 132 O_WT 3,17

2 n Thermal Insul_tin 8 wool only*

2 .90 ,2_ .64 ,99 .97 ,B$ ,92 CT 132 D_T 3,8_17

i _" thermal £naulsclnS wool wlch
Lu linear deslgn_ glass ¢IoCb
board £_cing

2 .90 .23 .72 ,99 .99 ,99 .99 - CT 132 O_ 3_17

Galvanized steel f_cing, sol°
vanized eCeol w£ch 23 percent

I perforation bscktns lnaulacln_ KAL
material oore_ 1180-1 Samoa Equipment 9,17

' _ 2 .90 ,_0 ,75 .94 ,97 ,99 ,96 - 71R 151 ]loua£n_ Panel

2" 703 Fibor_tae only

2 ,95 ,lB ,76 ,99 ,99 ,99 .99 CT 132 0OvT 3

2e 703 with per_er_-
cad _ecal _acin8

2 ,95 *18 ,73 ,99 ,gg ,97 ,93 CT 132 OC_T 3,B

1" 703 w£ch 1" nubby de-
sign, gl_se cloth board

2 ,95 ,25 ,76 ,99 ,99 ,99 .97 CT 132 OC_T 3

2'= Thecmal insulating
wool only

2 *95 .2_ ,75 .99 ,99 ,99 _99 CT 132 _ 3
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TABLE 20B WALL TRffATi_.'N.TS N_D FACIHGS (2 INCt[ TO 2-]./2 INCH T][ZCKNESS)(conol)

^bao_pt 1on Coeff,LcJ.enl:s

j _ _ _ _ _ o lh/f_ L_h. co. P_od_o_ _o:o
I" Thermai inaulacing
wood WJ-Ch I" nubby des[gn I
gl_ss cloCh board

2 ,95 ,26 ,75 .99 ,99 .99 .99 CT 132 oc_r 3]

i 2" l:herma), insulating wool
i with 1/4" pegboard facing

o 2-1/4 ,70 ,26 ,89 ,99 ,56 .26 ,17 L_T 132 OCWT 3,17

[

! 2" 703 _£Ch I/4" pegboard
£ac£ng

! - 2-1/4 .75 ,26 .97 ,99 ,66 .34 ,14 CT 132 0L_T 3_17
[

Ftberglgs 703

- 2-1/4 .85 ,30 ,69 .94 ,92 .92 ,98 CT 132 0L'_,T 17,18

184



TAgL_ 2OC WALLT_EATHEh'TS.q_ FACINGS(3 INCH TO 3-3/4 INCHTH[G_ESS)

_ /,b|_rp_ion CoeEflcbenca

._ r_ , _DtZC-- no.co

Per_or aCed me_Al

facing Faced rigid _eund
4 3 .90 .68 .78 .99 .96 .B6 .80 3 6 con_rol _acin8

Hlnecal f£bsr beard
3 ,95 ,65 ,85 1.03 1,04 1,02 ,98 t_ A?2-10B 57, MT - board 04 _17

Perforatedma=al

facies Faced riRld scqnd
4 3 .95 .b9 ,91 ,99 ,99 ,Pb ,82 4 6 control 6eard

Mineralfiber board PAL
4 3 .95 .47 ._ 1.03 1.04 1.03 1.dO 6 A72-112 37 ,_ - board #6 $,17

_Ineralfiber board
4 3 .95 ,47 ,86 1,04 1.05 1,04 1,04 8 A72-115 57 tit - board QB S,17

P,lnerel giber beard
P.AL

4 3 .95 ,49 .87 1,05 i,0_ 1,05 1,05 10_ A72-120 _7 MT- _rd 010 5_17

2" al_ _l_aCecore with _L"
unpainted lineardesign,
glass clash board faein_

3 ,85 ,b7 ,_0 ,96 ,9P ,97 ,99 CT 132 O_ 3_17

Perforated metal

fanit_8 Faced rdgld sound
3 .85 ._5 ._fl ,PJ .90 .7g ,80 2 _ cencrob boards

parPeral:ed e_eel _ecin_:
solid sheee backing,
mineral wool core Hodular noise

3 .P5 ,60 ,97 ,97 ,93 ,91 .78 82 controb panels

3" Thermal bnsule_lng
wool only

3 ,95 .46 ,g9 .99 ,99 ,99 ,99 132 O_T 3,$7

2*' The el £nsulaCingwaal
wieh l_unpalnced linear
gla_a elecb board

3 ,9_ ,48 ,9_ .99 ,PP *P9 ,99 CT 132 0CWT 3_17

2" 705 wllh I" nubby design,
gl_s elecb board

3 .9_ .50 ,99 .99 ,99 .99 .97 C? 132 0C_T 3,17

2" _ermel l_eubal;lng
woolwi_h 1" nubbydesi_,
glass cloth beard

3 ,9_ ,51 .99 .99 ,99 .97 ,95 - C? 132 00¢1' 3,17



TABLE 20C WALL TREAI?_T9 AND FACINGS (3 INOI TO 3-3/4 I_CJ_ TH10(NESS) (Concl)

._ _^ ^b.orpctoncoe_flclencl

FSbers1ns cor_ only

3 .95 .$3 .99 .99 ,99 ,99 ,99 CT 132 004T - 3" 703 3,17

2" 703 "41Ch i" unpag.nced
1tnear deslgn p g1_Bs cio£6

bDn_'d

3 ,95 .59 ,99 .99 .99 .99 .99 Cf _32 O_ 3,]7

3" "J_herma_ Inaulacin8 wool

w_,ch I/4" pegboard 3,
- 3-1/4 .70 ,53 ,99 .97 ,$1 ,32 ,16 CT 132 OC4T 4,17

3" 703 wlch I/4" posboard

- 3-1/4 ,75 .49 .99 ,99 ,69 ,37 .15 C7 132 0CVT 3,17

l'a @r faced acm_s_:£c £n o
_u_aclon _Ibors_.aJ

- 3-112 ,80 ,38 .96 .99 .68 ,47 ,35 CT 132 OCWT 17,1B

Flbarglaa acou_clc ltl_ula-
C£on

- 3-1/2 .9_ ,34 ,_0 .99 .97 ,97 .92 CT 132 OC'_ 17,1B

3-I/2" £_berslaa bncktns

- 3-1/2 ,95 .67 .99 .99 .99 ,99 ,98 CT 132 OCk_ 17

"' 3-112" a er faced fiber-

- 3-3/4 ,60 ,50 .99 ,7Q .41 ,36 ,27 CT 132 OCwT 17,18

F_hmr las acoustic _n-

,_ _ulac_on and 1/4" peBbo_rd

" 3-3/4 ,70 .45 .99 .87 ,41 .30 .14 u'T 132 OCWT 17,18

i,
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TABLE 20D WALL TREATMENTS AND FACINGS (4 INQ[ TO 4-1/2 10OI THICX_SS)

Absorption Coefflclenca.aA

_ lb/fc3, Lab. Co, Produce notes

Mineral fiber board PAL

4 4 ,95 ,6l 1.10 1.17 1.06 1,03 *98 4 A72-109 57 MT - board #4 5,17

Hlneral fiber board
8AL

4 4 .05 .63 1.10 1,17 1.06 1,04 ,99 6 A72-113 57 lIT - b_ard #b 5,17

_neral fiber board
RAL

4 6 .90 ,b$ 1.11 1.b8 1,07 1.0_ 1.06 8 d72-117 57 HT - bpard PB 5,17

Mlneral f£ber board

4 4 ,95 ,66 1.12 1.$8 1.07 1,06 1.06 10 RAL 57 HT - board dl0 5,17

Perforated metal facing*
00l£d metal backing.
Sc_nd daadenbn8 material

! core, RAL Metal _ound
4 4 .95 *Tb .99 .99 .99 .90 .84 . A62-242 6 control panels 13_19

i
Perforated me_al £,olng.

j Solid metal backing.
$c_znd deadening macarlal

C0_0. RAL HQ_al
4 4 .95 .76 .09 .99 .90 .90 .89 - A62-242 6 Ac_Jaclc Panel_ 13

Facing: parfo_aCld ehIIC
Becking: 6bloc legal Kt.T"
Coral _lgeral WDol

1184-1- Sane-guard panole
4 4 .05 .87 .07 .98 .96 .96 .00 5.55" 71 1Bl on con°race 17.20

3 '1 A_r_pl_e Core -, 1 _l
u_pal_od linear design.
81lab cloth board

4 ,80 .19 .03 .99 .99 .92 .99 CT 132 0C_T 3_17

POl_U_OChane CO_I

4 ,95 ,36 ,05 1.01 .97 ,% .83 2-1/1' C_ 10 Acoua_a Panela 10

Solid face damped for
l_w _requoney ac_efl_a_lon

O_AL Panel System
g .90 .51 1,10 1,12 1,06 1.05 .03 - 694-10 59 type HD or _ 12.17

_t The_mab tneul_cins wool
only

4 .95 ,57 .99 ,99 .09 ,99 .99 CT 132 OC_T 3_L7

Galvanized @Cell backing*
aIva_lzed Iceel with

_3% _ar_oraclon facing
inluLallon maC°rill

co_e. 11_0-2- S_co gqulpmenC 0,
g .95 .70 .90 .09 .98 .99 .99 4.80" 7111 101 IlauaSng Panel 17.20

_e 2
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TABLE 20D WALL TREA_T$ _D FA_NGS (A "[N_ITO 4-1/2 INC_ T_ICY.N_qS)(Cencd)

^bsorpclon Cool ficiant_

lb/fc_ Lab, Co, _doducC
m

Facing: 18 So. mace1
Becking: 22 a mace1

Core: mi.era_ WOol RAL 11,
4 ,95 ._8 1,05 1.11 1,07 1,05 ,96 6" A72-99 147 Aeouatlcal Panel 17_20

Standard p_nel with one

ab_orpclve face CY.AL Panol Syacem
4 .95 ,71 1.16 1,16 1,06 1,04 1.13 691-6 59 C_pe I1 or C 17_12

9" Thermal inaulaCln8 wool
I" .ubby cleslgn_ glaea
cluch board

4 ,95 .71 .99 ,99 ,99 .99 ,92 CT 192 0CWr 3,17

3" 709 - 1" unpelnCed
llneaz' design, 81ass oloch
board

4 .95 .75 .99 ,99 .99 ,99 ,97 C_ 132 OCWT 3a17

9" Thermal ineu1_c£n weal
UOpain_ed linear dos_gnp
_laee ctoch baaed

4 .95 ,77 ,99 .99 .99 ,99 .99 CT 192 ON 3,17

Perforated _ecal facln 24 ga

, 9-9/32 holes wich col_ rolleds_eel sheel vlbrodampa_ facing &
beckln8: gloss or mineral _oot

_I_h bonded matarla_ core, ScaNerd

r _ ,95 .77 ,99 ,99 ,99 .93 ,77 111 Nol_eguard i_3ell

, 3" 709 - 1" oubby de_18 n, _tas_
cloth board

: i: _ *95 .88 ,99 ,99 .99 ,93 ,�B CT 192 OL_/T 3,17

, _*l 703 Fiberglas
4 .95 .99 ,99 ,99 ,99 .98 .9_ CT 132 OCteT 9,17

Galv_nlged _CO_I backing,
, C_lve_lzed aceel WICh

23 percent perforation
f_cin_, insulating mace-

: rl_l core. _AL

: : 4 ,95 ,58 1,05 1.11 1.07 1,05 ,96 $*ff* A72-93 129 _C Aco_selcal Panel 17,20

Perforated sceel f_cing_
' solld steel backins_

mineral Wool core
Modul_r goi_e

4 .96 .70 .99 .99 .99 .9_ .89 82 Conc_o_ Panels

t

• t
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TABLE 200 WALL TREAT}_HTS AND FACINGS (4 INCH TO 4"1/2 INGI THIC_Q_ESS)(Cartel)

Ab_orp¢£on Couffic£_nCa
_A

_ _ . _ _ _ _ _ lb/_ Lab, Co, rredac_ notes
Per£ora_d facing _nd
backtng; f_berglas £nauln-

C_cn ooro 14e
4 1.10 .63 1,09 1,17 1.08 1,03 .97 5.1" RAL t72 Vnf-hous£ng Panels 17,20

Solid metal backing
Perforated meCal Easing
with liner for tnsulacion
and proce£clon; $_ruc_ural
ohsnnel eo_a,

EAL }_ Unt-housin_
4 1,10 ,63 1.09 1.17 1.08 1.03 .97 g71-3 178 Panel 16,17

Perforated s_eel facln6_
solid sce_l backing,
acoustic _ill In C_e core.

4 1.10 ,89 1.20 1.16 1,09 1.01 1,03 5,B9" 661-17 104 Nolshield Panel 15,20

4" Thermal £nsuta_tn8 wool
_lth 1/4" pegboard

. 4-1/4 .70 .70 .99 .94 .SB .37 .1.9 - CT 1_2 0c_r 3,17
i!

4 '1 703 wlgh 1/4" pegboard I

. 4-1/4 ,75 .80 .99 .99 .71 .3B ,13 CT 132 o_ 3,17

22 g. pergaracod aeael (3/32"
d£ame_er holoe on 5/32" cen-
_or_), Air sp_+: 5/8",
3" of 0703 f£bergla_, 5/8"
gypsum board slued co 16 ga

- 4-114 ,95 .6_ 1.15 1,13 1,02 .98 .99 A71"i02 73 Sound WIll 17

3=1/2" paper faced ££bergl_ss
' WL_I1 1° nubby design _ gl_ss

cinch board facing,

- 4-1/2 .95 ,66 *99 .99 .98 .99 ,95 CT 132 OC$_T 17,1_

3-1/2" a _r faced flbor-
' glass w_c_ 1" un_atneed

linear doalgn, glasl cloth
board f_clng,

- _-I/2 ,95 ,66 .99 .99 .95 .99 ,99 . CT 132 O_¢T 17,18

3-1/2" fiberglass insula-
tion _£Ch 1enubby daeign_
glass cloth board f_olng,

4-I/2 ,gE .67 .99 .99 .99 .99 .90 - _ 132 O_T 17.18

i" unpa£nced l£nalr design+
; glass cloth board gactng.

4-1/2 *95 ,66 .99 .99 .99 ,99 .g7 CF 132 OC_ 17,18
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TA_L_20_ WALL TR_ATt_TP5 AND FACINGS (5 INOI TO 7 INCIITHIO_N_S)

Absorption Coof_iclenc8

_ Ib/fh_ Lab* Ca, Produc_ notes

4" 7burmat Insulating woof with
hI'unpaln_ed linear design,
glass cloth baaed

5 .95 .77 ,99 .99 .99 .99 ,99 CT 132 Dr3rI 3_17

4" Thermal insulatingwool etch
I" nubby design, glass cloth board

$ ,95 ,79 .99 .99 ,99 .99 ,gg CT 132 OCWT 3,17

5" Thermal Inauhaclng wool
only

5 ,95 .g3 *99 ,99 .99 ,99 .99 CT 132 OC'WT 3,17

4" 703 - 1" unp_Intedllnoar
design, glass cloth board

d ,9_ .87 .99 .gg .99 .99 .99 C]' 132 OC_ 3,17

4t' 703 with 1" +lubbydesign
glass cloth board

5 .95 ,88 ,99 ,99 ,99 .99 .96 cr 132 0_'_ 3,17

5'* 703 Fiberglas
5 .9_ ,95 ,99 ,99 .99 .99 .99 CT 132 OCWr 3,17

5" Thermal insulating wool with
1/4" plywood facing

8-1/4 ,70 ,78 .99 ,89 .63 .34 .14 _r 132 OCWr 3,17

5 a 703 with 1/4'* peg- . + .
board

5-114 ,75 ,98 ,99 ,99 .71 .40 .20 _r 132 oc_r 3,17

5"Air a_plaeecoteetch1" unrelated
hines1! deslgn, glass cloth board

6 *90 .41 .73 .99 ,gg .94 .97 cr 132 oG'wr 3,17

6" Fiberglass backing
6 ,95 .67 ,99 .99 .99 .99 .98 G'P t32 O_,,'1' i7,18

5 n Thermal Insulating wool with
I' unpainted linear dealgn,
glass cloth board

0 .9_ .87 .99 ,99 .99 ,99 ,99 _r 132 OG'WT _,17

5" 703 with 1" n_bby design,
glass cla_h board

6 ,9_ ,92 .99 ,99 .99 ,99 .99 Cr 132 OCV7 3,17

5" Thermal insulating wool with
I" nubbydesign, BIsH cloth board

g .95 .92 .99 .99 .99 .99 ,93 . 6"r 132 OG'_ 3,17

6" Thermal insulating wool anhy
: _ 6 .95 ,93 .99 .99 .99 ,99 .gg . CT 132 o_?r 3,17

too
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TAEL_ 20_ WALL _f_EATI_-_YSAND FACINGS (5 INQI TO 7 INOI THICK/_ZSS) (COOCL)

Absor p_iol_Coeffl_difits

o ._ lb/f_ Lab, CO, P:oduo_ noces

6" 703 only

6 .95 .99 *#9 .99 .99 .99 .99 . OF 132 OCWT 3,17

5 ° 703 wi_h 1 'r unpalnCed _Inear
demLg,1, 81SSS cloCh hoard

d ,g5 .99 .99 .99 .99 .g9 .9g - L'T 132 0 C'-JY 3,17

Porforaced metal faoL, B.
Solid me_al backlog.
Sound desdenln 8 malarial

core, RAL Mal: al sound
4 6 ,95 .99 .99 .99 .99 .99 .99 - Ad2"2d3 6 cont:=ol patlela 13,19

b" Thermal Insulating wool
wLCh I/4" pedboard

: . 6-lid ,70 ,gO .g9 .88 ,6z_ ,36 ,17 - CT 132 OCWT 3,17

6" 703 wll;h I/4" pegboard

6-1/4 ,75 .95 .99 ,9B .69 .36 .18 G'T 132 oc_r 3,17

6u 70] with i" nubby doaldn ,
glass cloth board

7 +gO ,85 .g9 .99 .99 .99 ,99 CT 132 O_4T 3,17

6" 703 wiLb i" unpaZnced l£near
' das_dn ' 81_SB ¢1o_b board

7 .9_ .86 ,gg ,99 ,99 .09 ,99 GT 132 OCI4T 3,17

d" _flberg des _nlu_aclon
wdch i*' unpatnced linear
deaigxt, Bias| _loth board

7 *_5 ,S9 .89 ,99 ,99 ,99 ,99 C'_ 132 OCW_ 17,18

7" t_npB_.n_ed _£nalf des&gn_
glans o10_h board

7 .9_ ,99 .99 ,99 ,99 .99 .99 C_ 132 O_WT 17,1d

% 6" The1_mal Lneulac_n d WOOl. wtch unpa_.nCed linear
desIRn , 81sa| clol;b board

7 ,9_ .9_ .99 ,99 ,99 ,99 .99 GT 132 OC%/T 3,17

6" Thermal insulauin 8 wool
w:L_h l" nubbydoslBfl . glass
cloth hoard

7 ,95 *95 *gg .99 ,99 +99 ,94 CT 132 OCWT 3,_7
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FOOTNOTES FOR TABLE 20A, 20_. 20C, 20D, 20E

WALL TREATHE_T5 Ahro FACI_G_

_, Tompora_u_o rangu _o 12Q°F, NormQ1 Wood _oaisC_nc_.

2. Tempora_uru rnng_ co 150°F. Flora _pread 20. Po_r r_siec_nce _o chomtcnla,

_. _on_°_orn_ng wa_L CrOncm0n_ fibo_glas sound _bsoch_nc _n_ulaClon. Te_pu_u_o no_ Co axcmed 250"F.
5e_l_ 700 cor_ ln_n f_c_d _d ¢_e_ oc b_ack ¢o_ced Jn_ul_c_on o 70Q, 70_, 702_ _oxtb_e_ 703,

4. _bsorpcion wluos _ould bo _neh_n_d fo_ opon EacLn_ auch _s wire me_h, mec_! l_ch. or ligh_ f_bric.

5. T_mp_r_¢ur_ r_nso ¢o I050"F. Fl_mo _pre_d noc _re_cor ch_ 25. Typi¢_ a_pl_c_c_o_s tnclud_ duccs,
ovenl I bo_lo_ W_m, _c¢,

6, _nc_ar ue_. _t_m_ sp_oad c]_s B. _e_ocu_ed vLcro_cn v_nyl w_ f_c_n_. _lsld S_as_ _lb_ coro.
Uaod _o_ d_co_Lvo sound _bs_be_c W_ll pan_I#.

7. Inland-Ry_rs_n c_p_ _ _1 p_nol _nuul_c_on.

8. _¢_or_ced meca_ £_cins_ 24 _a. 3/32" ho_s, 13 percent opon _ea.

9. °40°F c_ _O0"F _empera_u_o r_n_c, Fl_mo spewed - ]5,

10. Facin8 _E por_or_ced m_sonlce. 3/16" d_ce_ holos_ _p_cod L/2" on ¢en_r,

11. Temp_rucu_o range co 600"F. Flnmo spread 15 -UL72_,

12. C so_ _o _s }1 _o_l_! I buc h_s o_dcd ©onn_c_on sy_cem Co be c_mpod co_e_h_ _ Jol_cs.

13. Indic, ¢or_osion rog_s_unc_ noncombu_lo, vurmLnop_oo_,

16. Fl_me spread 10-20.

17. Te_ad _d _v_lu_ce_ _c¢or_l_n_ co ASTH C_23-66,

1_. _oc co b_ used ovar 2_O'F.

19. To.Cod and ev_lu_ced accordtn K Co ASTH 423-60T,

20. AeC_L_ indLca_o_ _B_ghC Ln _bs/£c 2,

102



TABLE 21

CEILINGS

Ceiling tiles, panels, etc., and their sound absorption coefficients

are listed. Ceilings provide an important sound absorption surface in a

room. A variety of products are available for utilizing this ceiling

surface to the beat advantage. There are sound absorbing tiles or panels

which have good appearance and other important features such as good light

reflectance, structural integrity_ and minimum fire hazard. A tremendous

variety of products are available to fulfill these functions and therefore

the table is subdivided into IO parts:

21A Textured, finely perforated or smooth mineral fiber tiles

21B Perforated mineral fiber tiles

21C Fissured mineral fiber tiles

21D Cellulose fiber lay-ln panels

21E Mineral fiber lay-ln panels

21F Perforated metal panels with mineral fiber pads

21G Perforated asbestos cement board panels with mineral flher pads

21H Ceiling systems

21I Special acoustical panels and units

21J Ceiling boards

The content of each subdivision is self-explanatory. The ceiling components

are available in the forms of tiles, panels, boards, perforated metal lay-ln

panels, fiber pads, etc., and the complete ceiling systems are also 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, 53, i00, 109,

128, 132, 146.

CAUTION

1* ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A CCHPLETE

DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE '_OBNTING" COLUMN REFER TO

THE ADL% STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3

AND ILLUSTRATED IN FIGURE I-ii.

.
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Fisure 21 Ceiling Tile Facing Patterns
for IncreasedSound Absorbence

GLOSSARY

Facing: The outside surface of _he specimen. In general _he side facing
the sound source

Backing: The other outside surface of _he specimen. In general the side
no_ facing the sound source

Core: The region between _he facingand the backing
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TABLE 21_ C[ILI_$
(Texcu_d, £1ualy pe_formtod o5 smooch _Innral ££ber ella)

Ab0orpcionCoQfficlancs

• _ .]b/f_ Lab. CO, _sducc not_

I Ava£1able slza 12" x 12"
Fe1_od mlneral £LbDc COrd

7 5/8 ,55 ,32 ,39 .60 ,60 .53 ,41 _L 109 Ta'_ucona Concord

Fl_,'Jacor pal:tern facJ.n
Available size 12" x _2"

7 5/8 ,55 ,5_ ,60 ,52 ,57 .47 .32 _AL 132 Aeousclcsl Tile 1,27

Av_11mblo Slzas 24" x 24",
24n X 36", 24"x 36"

[ _' 5/8 .60 ,27 .29 .70 ,82 ,67 .55 RAL 109 $plnCone C_cord

TexCured factt_ 8 •
AvoJ.lab_ size 12" x 12_'

7 5/8 .70 ,79 ,66 ,6_ ,80 .71 .58 - PAL 132 ^cousclcel Tile 1.27

Frnseoc £_ctn_*
:" Available i:l.l_e 12" x 12 j',

12" x 2_', 2_" x 2_"

7 3/4 .65 ,_8 .65 ,59 .68 .G1 ,42 I_L 132 _couaetcal Tlla 1_27

Textured fil_ £ncod.
Avnilabl_ sl_es 12" x LE"_
12" x 24"

7 3/4 .75 ,93 .71 .72 .80 ,70 .51 232 _cousClc_l T£_I 2_27



TABLE 21_ CEILINGS
(Perforated mineral fiber tile)

_m_ Absorption Ceeffictvncs

lb/fC 3 Lab, Co. Product note

_va_lable s%ze 12"x 12"

FelCed mineral fiber core TenuCone

1 5/8 .65 .20 .35 .68 .71 .BO .78 R_ 109 (random drilled) 2

Available size 121'x 12"
Faired mineral fiber core

1 5/8 .70 .09 .24 .78 .99 .76 .57 RAL 109 TenuCcne 2.3

Available size 12 r_ x 12"
FalC_mlneral fiber ¢o¢e

1 5/8 .70 .15 .25 .68 .95 .84 .66 PAL 155 Tenucone 2.4

Available in various

aizes and edse pacCerns AC_Ci-CIad
7 5/8 .55 .31 .33 .55 .75 .82 .47 _AL 109 Tile (Flredika) 2.5

Pin perforated facing.
Available sloe 12" x 12",
0_her sizes available
wlch 5/4** chicknes_

7 5/8 .60 .69 .59 .62 .64 .54 .32 RAL 132 Ac_nCical Tile 1_27

Ava£1ab_e in various i

slzes and edgo pa_ferns Ac_scI-clad TIle i

7 5/8 ,60 .32 .32 ,51 ,81 ,77 ,35 PAL 109 dla_onal perfora£ed 2,5

Perforated metal face
over mi sral fiber _lle
,ize 28 _ x 28"

PAL Lay-ln
i 7 5/8 .60 .21 .32 .57 .75 .72 .61 - A70-50 53 Don Ac_eclc 6

Av.llable in various

. Bi_es _d edge paCCerns Ac_Ci-clod

I 7 5/_ .65 .36 .39 .57 .83 .71 ,54 - RAL 109 S "Tile" 2.5

I Perforated mecal face

on mineral fiber rile

30"x 30" RAL Lay-ln
7 5/8 .65 ,26 .37 ._8 ,81 ,7B ,65 - d70-_ 53 Donn Acoustic 6

4

Tenucone Firediba Tile
pierced peCCern 24 x 24 Tenucone

7 5/5 .6_ .42 .38 *_7 .5_ .78 .62 - RAL iO9 Fl_eddke Tile 2

Avellabls size 12"x 12 e
• FalCed mlnar_l fiber cor_

7 $/B .70 .32 .43 .66 .9§ ._2 .74 PAL iO9 Tenucone 2.3

Tenucone Firedike Tile-
uniform d_illed 24" x 24",

_ felled mineral _lbar core

7 3/8 .70 .26 .36 .Sd .92 .gB .79 RAL 109 Tonucooe Firedik_ 2



TABLE 21B CBILIHGS Concl)
(Perforated mineral f£ber CLIO

_, ^beorpt¢on Coefflc_oncs

Available _lze 12" x 12"
FelCed mLneraL Etber coro

7 5/8 ,75 ,44 .50 ,65 .90 ,02 ,67 R/d, 109 Tenucone 2,4

Available alzo 12" x 12"
F_Iced min=ra_ fthor cora

7 5/8 ,75 ,58 ,50 ,67 ,92 ,91 .72 RAL 109 Tenucono 2,7

Random er_ocaced facln
^variable _=e 12" x 12 _
12" X 12" and 12 I_ x 24 '_
I£1e_ avaLIable wlCh 3/4"

ch£ckgega, Acou|CtcaI TLle -
7 5/8 .80 ,76 ,7B .74 ,94 ,78 ,g7 132 random perforated lp27

Avatlable _n wrto_e

IIZOB I_d edge pa¢cerna AcoultA-Clad
7 7/8 ,50 ,42 .38 ,65 ,56 .65 *$2 RAt* 109 P '*T£1o" 2p5

l
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TABLE2IC C_ILING5
(Fiasured _£neral fiber _lla)

mA AbaorpCinn CoeffLc_ents

gelced minural flbor cord
AVM.I'Jble aizell 12" x 12"_
12" x 26", 12" x 26"

I 3/4 ,65 ,05 ,17 .66 ,99 .95 ,91} - 109 Tempercone 360 2

FaLced mine=a1 £_.ba_"core.
Nond:L_ecC_onnl random1
s£zud f£_ures a_.zo 23 3/4"x 2:1 3/4'

• 7 5/8 .60 .27 .30 ,64 ,74 .79 .77 _L 109 quadrecte 2

Fol.Ced ml.ile_al ££bez"cord.
Avn£1_blo s|=_s 26e g 26" I
26" x _6", 26 e x 48" r 24"
X 60"

• 7 5/B .60 .30 .27 .67 .82 .73 .63 P_L 109 _pL_cono ]X:F 2+8

Available size 12" x 12"
Tempe=cone360 -

7 5/8 .65 .40 ,36 .56 .81 .88 .92 PAL 109 Flrod£ke Tile 2

gul ed mf.neral £_bo_" core
^variable s_.=ea 24" x 24"_

ltpLn_ot_ ,_lard
7 516 .65 .29 +29 .69 .8L .93 .7_ PAL 109 £1esurod 2

_vatleb e al_e¢ 24" x 24'*,

x26"60_ 36", 26" x _8", 26"

7 5/8 .65 .26 .33 .57 .83 .84 .79 PAL 109 Spinrone 360 2,9

FelCod m£nec¢l flbor core,
' _va_tnble u£ze,_ 24" x 24",

_. 24" x 36", 26" x 48"+ 2/."

7 516 .65 .27 .28 .65 .B3 .77 .86 PAL 109 SpLnga_ 720 2_i0

*_vallabl_ BIZO ).2_ X },2++. TDn_tconB O_ni -
F(_ICod _ina_II _iber co_o BN_.._ nol;-d£vocCloll-

7 518 .65 .22 .3§ .66 .83 .85 .B3 - PAL 109 al 2£sau_s 2

Fisaured £ac£ns,
_vallabla ai_o 12" x 12"

i 7 5/B .60 ._i .67 .6b .B5 .82 .52 132 AcoueticalTile I_27

Availablo a£z. 12" x 12",
Flno fillurod coro of
mineral f/bets blended with
cem_nc£clous blNOrl

7 314 .55 .33 ,6L .45 .$9 .69 .81 12B Travacnus_£c C Tile# I,II

!
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TABLE21C CEILINGS (Coned)
(Fissured mineral {iber _ile)

Absorption Ceefflclen_s

.* _ Ib/ft _ Lab, Co. Produc_ noes

_vallable slge 12' x 12I' Fire Shield
7 3/4 .65 .36 ,51 ,52 ,71 ,83 .g8 " 128 Treveeeus_lc C Tiles 1,11

Available si_e 12" X 12*l
Core of mineral fibers
blended wi_h _emen_i_i0_s
binders - course fiueured
_lla Travaeous_le C Tiles

7 3/4 ,65 ,41 ,50 ,52 .69 ,25 .94 - _L 128 (e_ulus p_t_ern) 1,11

Fre_sor s_yle facing.
Available in 12" x 12",
12" x 24"_ 24" x 24"
SlZUS.

7 3/4 .65 *t8 ,65 ,59 .d8 .61 ,42 132 ^ccuscic_l Tile 1,27

Available llll 12It I 12It, T s_tone _C_ -
Failed mineral f_b_r core s_e_l... directional

7 3/4 .6_ ,32 ,39 ,74 ,74 .7B ,91 R_L 109 con_rollnd fissures 1

Available alia 12*rx 12",
Felled _lnoral fiber cole

7 3/4 *d5 ,_2 ,42 .70 .91 ,86 ,97 RAL 109 Tempereons 360 Ip12

Felled mineral _ber edge,
Avsillble ella 12" x 24" Per_/oultle FlredlkeTile - e_andar_

7 3/4 .65 ,44 ,44 ,56 ,78 ,89 ,85 R_ 109 fissured 1

Felled ml,'*eral _bar sore*
No_d_reo_io_al . ra 9dot_
slcad p,et_ern * _ia_
23-3/_* x 23-3/4"

7 314 .65 ,29 .33 .59 ,77 .81 ,_0 RAL 109 Quedrec_e

_veileble elge 12" x 12" Travecous_2e C Tiles
': 7 3/4 .70 ,4_ .41 .65 ,83 ,85 .91 G&H 128 _ieeufed ATN pe_ern 11,17

Miner_l fibers blended
sclth_ celaentil:Ioue

bindec Trevacoua¢ie C Tiles 1.11,
7 3/4 ,70 ._l ,39 .63 .88 ,89 ,96 G&H 12_ cumulus - _T_

Fissured acoustic _iles Travseous_ie C Tiled 1.11,
7 3/4 .70 .50 .54 *55 ,77 .89 ,88 C_4[ 128 £issured ps_cern 17

Talced mlneral fiber
aceuacLc _iles 12 ° X
12'* tmifor_ly dl. creed

' so*65 uondirecelonal f_sauree 22_13,
7 3/4 .7t ,40 ,_*2 .74 ,83 ,s2 ,96 109 Temper_one 720
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T_BI_ 21C CEILZNGS (Conol)
(Flssurad mlner_l flbor Ci]_)

_A Absarpt ion Coo fficlencs

_-- _ _ _ _ _ ib/fc3 Lab* Co. Product no_e

Felted mlnoral £_be_
acouaC_.c C:LIOS 12 *t X
2/+ _' fiseured extra

,70 roush Pet'_acou. tic 2,13,
co 109 rough 24

7 3/4 ,60 ,55 ,61 ,57 ,81 ,98 ,95 excca

Cast: m_.nerol fibers 12"
.70 x 24*' ac_*nd_rd fiaauced
co eer_acouet:_c- 2-13,

7 3/_+ ,80 ,53 .62 ,60 .83 ,95 ,gS 109 standard £tsaured

F£_sured fac£n . Ava_,l-
abZe in el_os _2" x 12"
and 12 a x 24",

7 3/4 .85 .66 .88 ,70 .90 .B7 .64 132 Acou_itclcnl Tile 1.27

_oo



TABLE 21D CEILINGS
(Cellulose fiber lay-In p_nels)

_ ^_sorp_1o.coof_tciente i
_ N _ _ lh_f_3 Lab. Co, Product note

Textured p_nels with wood
fibers end Ino_ganlc

binders _}iI,7 1 .gO .37 .41 .26 .37 ,48 .67 G_4 128 Tect_ Coiling Panels

Taxturld plgele WLCh WOOd
fibers and InorEonle

7 1-i/2 .45 ,40 ,&l ,_8 _&5 ,66 ,TE C_[ 128 Tecc_Ce_llng Panels

Tex_uced panels w£chwoed
fibers and _norgsn_c
blnders

7 E .50 .43 .46 *E_ ,53 ,70 .77 C6H 198 Toccum Ce£1ins Penele •_11,

I

]
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T^BI_ 21£ CI_7LZ_S
O'_Jneral fiber lay-in panela)

_ Ah_arpcLon Coc_flelence

_Den_tc_

-Unpainted Ldl_ear pattern Co. _oducc noca
_l_J_ czech faced board

Fibar_tan _c0uacieal
2 1 *BO ._3 .87 .B5 .99 .99 .97 132 CeLZ_ns Board 27

L_noac pattern _!aesC_ol:hEared

FlbarSlal deouecice _
4 J .70 .07 ._4 .d6 .95 .99 .9S 232 cailing Board 27

Hubb p_tce_n 811an
clot_ £aced

F_bo_glaa Acob_ca_
d .70 ,06 ._5 .68 .97 .99 .92 132 Codlin8 _oa_d 27

Unp_l, ced Linear pa_;ecn
Braes cloth faced

Fibergdo_ _¢ue_dc_l
t* Z .70 .08 .2_ .68 ,9_ _96 .gd 132 Coili_s Boa_d 27

Texr._rod ]_ter_ _Z_ea
clach faced pa,el$

i 4 1 .75 .10 ,_7 ,75 .99 .99 *d_ 132 Celld_ _oarct 2?
! J_:tbergl_a A_oue C].ca[

aCUCeOem_o_e_ l_ld

Alpco No£s_
4 1.112 *90 .37 .d9 .9_ .93 .9_ .93 - D Conc_ot P_nela

2' X 2' _ay-ln p_neia

oc pane_s o£ wz ln_ _lpro Cellt,_
1.1/2 .90 WtdCha and lenBc_a _*,L if and ;¢_IZ P_eIs 14.15

i cmpreq_d gte_s fiber#,
x=ee 26, _ 2_ . 2_"x8 , or dB x 4B ,

•JO AWdL_h]_ v_h Vault,
Cof_er_ _r FJaC fecinf_

Ca sculptured Ydber_laa
_co_scdsh_ iI (Free)

l/d ,60 .53 ._3 .dr .53 .6_ .69 - 109 Panele 24

Camp_e|aed leaa fibers.
S£1_e2_" x _4". dvaiiable.?O w Ch e_veal EdSe ar PlaC

t_ pe Cc_r_ _ec_l..g

SeuJptu_d P_bqrgIaa
7 11B .BO .Bd ,d4 .65 .76 *79 .78 - 109 Protdle Panels 24

• h_ Hineral fiber lay-in
ca panel, mnOaChauz!face

Pareic le-Gard
7 5/8 .._$ .28 ,33 .62 ,dO ._O .26 - 109 LFC Fdredlke 2,24

HI.coal fiber lay-in
P_l t smooth surface

Parctc lo-Gard
7 5/8 .4f .16 .33 .62 .60 ._ .26 - l_ _ I_ed£k_

20_
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TA8_ 21£ CEILINGS (Conrdl
0dLneral fiber lay-l, p_nols)

_A Abaocpcton CoefflcLen_e

_ u o° o° o° Denote Fo0c-

Hlneral giber lay-fn
panels, ¢exCured mt.cro-
perf pe CCet_

7 5/8 _50 .30 ,34 .53 .64 .52 ,3E . GEJ[ 128 5olicude Pane ZS 11_11'

Hl.eral fiber lay-En
panels. _excurad micro-
pare pattern, _lre-
shield Fireehleld

7 5/8 ,50 ,Z9 ,36 ,Sg .56 ,45 ,37 _J{ 128 Solitude P_olm 1__}11,

Hlnerel giber _ey-£n
panola_ vencilacln 8 ,
n0edle pare pacce_n.

Flceshield F£reshtold 11_11,7 5/8 .55 ,40 ,36 .59 ,72 .$5 .31 - C&II 128 EOI£CudD Panel|

H_.Qral fiber _ay-l_
pgna IB 1 vent:El/tins,
needle pecf pagCe['n

7 $/8 .55 .50 ,40 *60 .74 ,55 .37 - GGII 128 5oltCude Panels llp

Hlneral flber lay-in
pl_nelll I lellu_l_d _ll'O-

Nrf. N Flrelhleld HN Flre|hJ.eld I,II,
7 5[8 ,55 ,Z8 ,32 ,6L ,75 .52 ,39 - C_{ 128 _ollcude Pa.elJ 16,17

' ! Hineral giber lay-in
p_nels, fissured

7 _/8 ,60 ,29 .32 ,59 ,76 .73 ,70 - G611 128 _llcude P_me£_

HlneroL E£ber 1_ -in
p&pell, venCilaC_'.8,

fissured FOCCotlt Fire _h_ald 1.11_

7 5/8 ,60 ,54 ,43 ,60 .79 .69 ,50 - G6{I 128 _oltcude Penel_
D

Hinerel £1ber lay-in

7 5/_ ._0 ,39 ,43 ,59 .77 ,63 ._ c_l 12_ soltcude eanole _i_11'

Hlneral fiber lay-ln
pene_, needle pore
pe¢_ern, H_ Fir_-

shield _ Ft_eshie Id I.II,
7 5/8 .60 ,_B .33 ,51 .78 .75 ,57 - G_dl 128 Solitude Panel_

Hi.ace1 giber ley-ln
panels _ fissured

pattern. HR Shield H_ Shield 1.11_"
7 5/8 .60 .28 ,32 ,56 ,76 ,66 .61 - C_I 128 Sel£cuda P_rmll 17

2_
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TABLE 21E CEILINGS (Coned)
_4inerel fiber lay-in panels)

_.. Absorption Coefficients

°0on.
Mineral fiber lay-in
panels fiesu_od, sr-
forace_, nondZroe_onsl i

7 5/8 ,60 ,27 ,30 ,69 .81 ,70 ,66 C_H 125 Soll_udePanels _llp

.60 Minorsl fiber lay-ln

_o ps.ol%perforeted Splnt_ne-

7 5/8 .70 .28 ,28 ,52 .87 .83 ,58 - IC_ p£e_ed pattern 2,24

Minersl fiber lay-in
,80 panels, fissured Fire-dike
co rirodiko -

7 5/8 .70 ,25 ,28 ,52 .91 ,87 ,78 - 109 fissured penele 2,24

Mineral £lbec lay*in
panels, ftasuced and
p0rfors£ed Firoshleld
.ondireeCional

Fireshield _II,7 5/8 ,85 .80 .54 ,50 ,84 ,91 ,98 C&H 128 Solitude Patmla

Mtnecal fiber la -in
panols s rle_eo6 _lre-

.80 dike
Co Ficedlke

7 $/8 .70 ,83 .55 .54 ,90 ,81 .57 109 Pieced Panels 2,28

Mineral fiber ley-ln
_d_els needle pe_*

ereco_ _e_e_

7 5/8 .65 .14 ,58 ,85 ,90 ,63 ,58 - (;61t 128 Sol£cude Panels 1_11,

Hln_ral fiber lay-ln
parole, fissured F_re-

_hleld pa_tern Fire Shield l.ll_
7 5/8 .70 .58 .46 ,89 ,85 ,87 ,84 - C&H 128 _olicude Panels

Mlnersl fiber lsy-ln
panel8 noodle pe_-
8ore_e_ pe_tern.

Flreehield Flreshield _11.7 _/_ .70 .3g ,56 ,71 ,95 ,7_ ,85 - GgH 128 8olilude Panels

PIe pe_foreted fscin 8 Fiberglas ACOUeCIeal 17,10,
7 _/_ ,80 ,85 ,66 ,84 ,8_ ._0 *g9 132 COIII N N_cd 27_2b

Flesured vlnyl fecl_ 8
Fiberglas _eouscleal 17,18_

7 5/8 *_5 .61 ,88 .89 ,90 ,9_ ,g2 132 Cellin 8 board 27,28

Frsecor fseln_ Ylberglan Acoustical 17,18,
7 5/8 .85 ,67 .59 .88 .88 ,98 ,81 132 Coiling board 27,28

_04



TABLE 21E CF.ILINGS (¢onrd)
(Hlnerol fiber lay-in pnnels)

_ Absorp_ Ion Co0fftcien_e

Fresoar vinyl facing Fiberglas Acousclcal 17,19,
7 5/8 .85 ,60 ,85 .68 .88 .92 .79 132 Ceiling Board 27,28

Pin perforated fsclns Fiberglas Acoustical 17,18,
7 5/8 .85 ,63 .87 .66 .88 .gB .80 1_2 Ceiling _oard 27,26

Textured facing Fiberglas Aceu.cical 17,18,
7 5/8 .F5 ,63 .90 .68 .90 .96 ,91 132 C0[ling Board 27,28

Vinyl Fissured
24" x 24' x 5/8 _'
aCd. _lze

Fiberglas Acoustical 17,18,
7 .5/8 .8§ ,62 .66 ,70 ,90 .94 ,80 132 Coiling Board 27,28

Vinyl t Texcured Fiberglas Aeous=ical 17,lB,
7 5/8 .85 ,65 .88 ,72 ,86 .93 .gB 132 Ce£llng Board 27,28

Film faced Sono-

bos_d, unpsrfo_a_sd Flberslas Acoustics[ 17,18,
7 3/4 ,30 ,3d ,31 .21 .26 ,4d .33 - 132 ceiling Board 27

Fissured ATN pattern

panels T_svscousctc C - 1.11,
7 3/4 .70 ,18 .32 .66 ,89 .9l .97 G_[ 128 Ten[co Panels

Mlnerel fibers blended
_h s cement like

bl.derl fissured Travacouaclc C - 1.11,
7 3/4 .70 ,dd .$9 ,54 *7d .92 .93 G_]i 128 Ton/co Panels

Minors1 fibers blended
_Ch e eermnc 1[be

b[nder; course fissured 'frevocausc[c C - 1.11 e
7 3/4 .70 ._8 .30 .64 .91 .90 .89 G_[ 128 Tonics Panels

Fissured Ea©l.g, Size
48" x 48" Fiberglas Acoust:lcal

7 1 .85 ,49 .79 ,75 ,97 .98 ,76 - 132 Ceiling Board 18,27

Texcured fscin K•
Size 46" x 48"

Fiberglss Acousclcal
? 1 ,85 ,72 .FO ,62 ,98 .94 .84 132 Ceiling Doard 16,27

Froster sCyle fseiog
Size 48" x 46"

Flberglss kceusc[ee 1
7 1 .85 .6d .85 ,73 .93 .9_ .79 132 Collins 6os_d 18,27

Film Faced Sonoboa_d
perforsCed_ size 4B"
x 68 _

Fiberglas Acoustical
7 I .85 ,69 .84 ,73 ,92 .83 ,67 132 Ceilins 9oerd 18.27
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TABLE 21E CEZLZNGS (Cone1)
_tneical fiber lay-In panels)

___ Abeorpl:lon coefflelentn

Tex_ursd pattern glass
cloth facing, Sizes
48" • 48" sod 48" x 96"

Fiberglas /_coue Cleat
7 1 +90 .66 .91 .7$ .97 .99 .96 - 132 Ce£1£nS Board 18,27

Nubby pacce_n glass elo_h
facing* Sizes 48" x 48"
end 48" x 96"

Fiberglas Acouscieal
7 1 ,90 .69 ,95 .74 .9B .99 .99 - 132 Ca11in8 Board 18,27

Lloee_" pecLe_n Blamlt
cloth fscJ.ng. S_ZOS
_8" x 48" e_d 4B" x 96" Flbsrglas Ae0u|_dcsl

7 1 .90 ,68 ,93 ,75 ,98 .99 .99 - 132 Co_I£nB Baaed 1B,27

Pio-_rf0rs_ed facln S.
Slze _d" x _8"

_ibsrslu Acoustical
7 1 .90 .6_ ,84 .76 .97 .99 .98 - 132 Ce_l_ns Bo_rd 16,27

Unpainted Llne_* psC_ern
lass cloth f_ci X S/_e

_8" x _8" end _8 _ x 96"
Ff.ber_ la s AcousicJ.c_,l

7 1 .90 .69 .94 .75 .98 .99 .99 - 132 Cat 11n8 Board 18,27

and 51barslas pads Alpro NOiSe
7 1-1/2 .95 .79 .97 *d7 1.02 L.05 .95 1_ Cone:el Panels
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i_ TABLE 21F CEIL_I_9

I (P_rfor_ed metal panels WLch mlne_al fiber pads)
i

I am _ Abdorpclon Coefficients

i
bolrd w_._h pax'for°ted

i Pt_l!go_a_ld unpainted r_eln-=e_1 face panel
I Down Aeou_*cIc

t 7 5/9 .65 .44 .47 .50 .77 .76 .71 1.44 RAL $3 Ceiling Panel° 19

Fib°shield /coua Clo _11_

t_le_1 _. pa_elg 1

7 1-9/19 .85 .85 .76 .82 .96 .79 .69 G_I 129 Aeouscl-metal Pnnel° i

I Fl_'eshleld acoustic m_C°l
i

pat3°l_ I need lepoit_

F]. t'alhl_ ld i 11,
! 7 1-9/16 *_ ,91 ,_9 ,88 ,99 .79 ,60 O&H 12B Aeous*:_.-_eal _°nela 1}

{ Fl_eshleld _couseJ.a nmeal

I Fir°shield 1 11_
7 1-9/16 .90 ._1 .89 .93 .99 ._P .90 - GNt 128 _co91_i-_e_l_ Plnel_ 1_

Acoustic _Cal pITIO1B t

_qua_e p° _t*n

7 1-9/16 .90 .70 .97 .83 .99 .91 .70 - C_H 128 _¢ousei-mecal penol_ _Jl711.

Acouecie I_eCel p_el/_
z_ need Ie,ot,C pat°era

) 7 1-9/16 ,90 ,73 .93 ,8t ,94 .82 ,60 - _ 128 A©ouec£-me_el panel° 1_11.

1.

, 0

_! Acoustic n_el panele,

d_agona 1 1740 _11_
'i:_ 7 1-9/16 .95 ,66 .% .83 .99 .99 ,99 - _ai 128 Acou_c_-_cal panel°

!_ k=ou°l:l_ ma_al panels,
dtagone I 1105 1,11_

_f 7 _-9/16 .9_ .67 ,96 .82 .99 .93 .77 GNI 128 _°ou_tI-me_nl panels

ACC_°_IC n_e_l panel°
dta_onal 1105 w$_h I/_"

gypsum board backing l#l,
7 2-1/Id .7_ .23 .39 .93 .99 .79 .71 " G_J_ 128 Aaouec£-xmtet panels

Main _ee°. p_ralln° panel_
(.0L_ a_eel) ri_£dlzed and
o_fo_a_ed. 1" _ibex'gla_*s

_sgll Clon

7 2-1/4 .75 .52 .82 .SG .78 .87 .85 1.O9 P_L 93 Par°line Panels 20

Matin feelfl t a_allne p_nele

(*Of5 s_eeI_ 2" fiberglas°
:tneula _:inn 1

. _ 7 2-3/t* .f15 .7_ .83 .73 .70 ,40 .43 1.29 RAL 53 PeraZlae Panels 20

"_ Main tees, °°aline panels !
'_ (,015 steel_ cigidtzed end

perfora _ed

i 7 2-3/_ *90 .67 .94 .76 ,94 .96 .90 1.27 RkL 53 Peraliue panels 20

i.
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TApir 21G CEILINGS
(unrfora_ed asbestos cemen_ board peuels

with m£twret flbar pads)

_ Ahs°r[Iti°n Cos fficien_s

Density FCO_-

AAbOSI:OS fiber cement
hinder wtth sound sbeerb-

en_ miner, l fiber pad. Parlor.ted 1.11t
5 1 .60 .09 .31 .56 .93 .68 .22 " C_1{ 128 Ashes _es Penal, 17

• 55 behea I:eg cement
to iap -in panQla P_r rotated

5 1-3/16 .65 .09 .31 .56 *93 .65 .23 - _28 Transits Panels 24

Asbestos fiber ceman_
bindeE v_h aoulld sb-
aorben_ mineral fiho_

pads. .ar_o=pat_e_ 1.11,
7 5/16 .65 .52 .80 .59 .61 .55 .39 Ca]i 128 A_beacibal Pa,_Is z_

_abee_os fiber comen_
binder '_.th sound ab"
_orbent mineral fiber

pads. Uniform ps_ern _11.7 3/16 .75 .94 .B9 .6b .72 .65 .51 G_t 128 Aabescihel PAnels

_sbua_os fiha_ eemen_
hinder w_.th sound ab-
sorbent m_nerA1 fiber

pads, _a.dea psccer_ Un_fereCed 1.It.
P 1 ,60 .60 *h9 .49 ,6_ *54 ,32 _H 128 dab°ate| Pane la

Asb_s_:o| fiber cement
binder wl_h sound ab-
sorbent mineral fiber

pads. Unifo_ poc_e_ Perforated 1J1,
7 1 .65 .75 .66 .67 .75 .65 .46 C_I 128 Asbestos Penele

17

Asbestos fiber I:emon_
binde_ with sound sb-

i, so_ben_ _ineral f_berbeds. Salem pa=_e_n Un_fore_ed 1.11,

7 1-1/2 .70 .69 .78 .65 .75 .56 .35 C,_I 128 Asbestos PASSES
11

Aebeauos fiber cement
hinder with sound ab-
sorbent mlnerel fihec

pads. Unifom pu_tern Perforated 1.11_

7 2 .80 .95 .81 .86 .96 .65 ._5 G_JI 128 AShes _oa Paoels 17

.75 Aabes_os cemen_ _anei_°
co lAy-in panels PAr ford _ed

7 2-3/16 .85 .93 .81 .86 .96 .65 ._5 - IO9 Transits Panels 24

Asbestos fiber c_men_
binder w_¢h aouu_ Ab-
sorbent _£neral fiber

Tad,. Uniform p._tem Perfera_ed 1.11,
8 2 .75 .18 .55 .98 ._8 .58 ._4 G_I 128 Ashes _oa Panels 17
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TABI_ 2_[ C£ILINCS
COetling sysee_ )

_ Absorp_-on Coef f£c£dnt a

._ . o ib/_t_ L_b. Co. P_oducC not,

Ray_oldn aluml_ l_oo_
ocoos©_cal systems. 6063-
T5 oiloy nlumlnum Re_olds

7 I .41 .59 .63 .65 .74 .71 PAL 166 Acous_/c,l 8ys_eme 21

Nubby petcenl 61sea _o_h
faclo 8 or Pi_fl_ad Ltoear

laes clo_b f_cl g _Izen
_8" x _a" and 48n x 96" Hor_riln

7 I .90 .69 .95 .74 ,98 ,99 .89 132 Ce:Litng System 2_27

Rey_oldn nl_l_ linenr
_COUSCICal _ _em|. 6063-
T5 all_y al_tnu_

7 1-1/2 - .59 .75 .74 .00 .81 .80 R/_L 146 Acou_=lcal Sya=e_ 21

Luxalon wil:h _F 336 81ass

1n8 on bo_h iltdel

7 1"3/4 .65 .49 .72 .65 .79 .37 .19 _L_L 100 ?._alon 22

Luxalo alNnm, cell_l_
w_Ch 1_ 703 d_:_ liner
boa_.'d

7 1-3/4 .70 .72 .82 .72 .75 .41 .29 .65 A4L 100 L_0_elan 22

_ynold_ aluml_ linear
_ICOLtlCICtll lys_ll 6063°
'1_5alloy aL_t_uta Rn_ld_

7 2 ,71 ,82 .84 .88 ,87 ,87 _L 146 ^cousttcn I _i c_n_a 21

Luxalo_ Ii_ l_d
m_naral _ol _Taap_ad
In 2 m_l black

? 2 .70 .62 ._4 .76 .73 .37 .20 .66 PAL ZOO Luxnlon 20,22

Euxalon alum_ a_d

with 2 o_ bl_ck non-
woven fabric l.m1_ad
_0 o_ alda

7 2 .70 ,64 .83 .71 .77 .40 .33 .66 k/_L 100 I.uxel_n 20_22
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TABLE 21Z CZILING_
($poc_l aoouscic_l pa,mla a,d uni_a)

Ab=orp_lcn Coef fic_en_s

Lb/_ 3 _b* CO, Produce note

2 1-3/16 .65 *22 .35 .77 .94 .60 .41 1.7 CT 109 Marine _couscic _1£t 23

i
7 1-3/16 .70 .67 .7_ ._4 .75 .63 .45 1.7 CT 109 Marine ^cous_tc Unit 23

• 75 l_oss_d v£ny I- £1,cld
£1barglal| lay-in panel

7 1-1/2 285 .69 .87 .77 .9_ .68 .49 109 Spanacoua_l© Pa_ell 24

"ii

i̧ ¸¸_i ,

I
i :
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TAB_ 2_ CEILINGS
(Ceiling _ards)

m Abnorp_ion Coefflclen_a

.... _ 1_/_3 Lab. Co. Produa_ no_o
Film faced perforated Sono-
board Stze5 24" x 24"
24"x 48 u, 2d_;x 60" ' F£barglas 8o_acicnl

? 3/4 ,80 .�d ,75 .78 ,89 .80 ,70 13l Cedllr_Bosrd 18,27

FraScor paSser, facing Fdb_rglam Aco'u_Cical
Calli,g Board 18.27

7 3/4 .8_ .58 ._fl ,TL .90 .gfi ,85 L32

Fdenured peC_e_ Eac£n8 F£bardlae ACOU_CICal

7 3/4 .85 ,83 .79 ,75 ,97 .87 .58 - 131 C_dldng Boa_ 16,27

L_nnar pecce_n lass CINCh
f_clns. Sized 2_" x 24"f
2_"x 48" Fl_rglas _coueCical

Codl_ng BoArd 18_27
7 3/4 ,88 ,85 ,84 ,79 .91 .9_ ,d7 - _2

TaXCured pactm_ facies FLberdlam ACOUSC_aal
7 3/4 .85 .ld .73 .78 .92 .�Z .83 132 Collins Board 18_27

I H_bby paccar_ lass cloth_acln 8. S_za_ _4" x 24" and
2_'x 48" F_bacglae Acous_Lcal

7 3/4 •89 ,78 .83 ,87 ,99 ,9l 132 CO_I_ Board 18,27

t Pdn Perforated pacce_f_cln 8
F£_glas ACO_e Cdcal

? 3/4 .90 .d8 .89 .76 .93 .89 .97 132 Ca£11_ Boa_ 18.27

TOxCurad paccerfi 8lees
c_ot _ci Sizes 24"

Fdbarglaa _couatdcal
7 3/4 .88 .76 .93 .83 .98 .89 .94 132 Codlin8 Board 18.27

•70 E_oesed vinyl-_acad
CO f£_rglas pa_is

7 3/4 .80 ,69 ,80 .71 .68 ,88 ,43 109 Span. Couacdc P_nnla 24

Paralioe main toes and
unpainted 8/8" call1, S
boards

7 1"1/2 .65 .3d .30 ._3 .83 .8_ .82 1.24 _ Paraldno GrAd S_cem

O.1
14. rl Ld polystyrene
_oam _oard co •

1.25 - 29 Syrollc 28.26
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_'utlrNOrE_ FOR TABLE 21A, 21_ 21C, 21Dp 21Ep 2IF, 21G, 21H_ 211, 21J
CE][LIIIG$

1. Fla_ Jpraud 20,

2. _'la_ _pr_ad 25.

3, _anu_onQ - I)le_a_i, hava a _andom mixtut'a of larB(I and sr_all por_or_t;lons.

4, _'onuCon_ - uni£orm dr_.lled_ _ogular rowB o_ 3/10" dia,m_8_ dr£11ad holal on 1/2" con_Qz's.

S. IJ_sd J.tl hoall:h ai_ _dical _cll£tieg D £ood pz'eparation artls and (_duc_onal f_cil_la.

6_ L_Bad _n B_mp_nd_d ca_l_ng itlsc_lla_lon.

7. TBnu_ona Random Dr$11_d - _ndo_ _xcur_ o£ 3/10 _ and 1/4 It die.OaF dr_llad hol_D_

9* _p_tl¢o_o :]60 wl_h t'andont Bizad _ Jpa_d _lo_ld_._e_;_.onal £_l_ur_ _r;._:h I:_.ny pa_£ora_:lon_.

10. Spin_ono 720 _£_h _r_11 un£_on_ly diaperB_d nondLre_lon_l _la_ure_.

11. _'ar_]_D_'_l:ul_ ra_gl _ 150°F_ poor _m£s_n_o t:o chez_cal_. Usld in c_ilf.._B_ roofa_ pa_l:Ltiona_

12. T_pDrf:ono 360 wi_h 1arson" i_andom _._ud and 8paced nor_£ro¢_:lo_al £_._lu_:ea,

13. Gem.s:a1 pucpoao _ila_.

_ 14, ¥1_m _p_d O*

15. T_I_ dai:a_la ava_.labla on _aque_l;. _

1(;, HI_ F_._esht_ld,

18, t_o_: _cc_Bd fo_ hish h_.dl_y_ o_ _=ra _han 140°F _mpQra_u_a or concen_a_od chemical..r_ae_.

20, S_a_._d £o_ _o_.g _S_'H C423-66.

22. _:©mp_aCu_:o _ngeI -_0 ° _o 1_0°¥_ _lam_ ep_&d Sj cl_s_ A_ _n_o_bu_c_.ble.

24. Sl:ar_d_trd p_ocmdu_l'fo_ I:h_m _nu_mc_urm_" i_ _.o r_po_ NNC vJluan aa a rmnE_.

25. _mp_a_:ure _an_o_ -1.50°¥ _o 1901F_ _'ol_t:t_e hur_ldf.l:y 0-10_,

26, Fllma _prold - Jal_-ez_ln_ul_h_._ _| m_l:l_k_d by ¢hemtcal Jo_w_lt:a_

27. Th_ _nu_a©_urar u_oa _:hn _la_m or damcrtp_io_ o_ _hl facl_ p_:atm to idon_l£y h_l p_oduc_:a.
ThQ _mrmm Ti]t_u_Dd_ F:_u_Dd, Fralco_'_ Pit1 _ar_ra_ld I T_zl:u_d-_._ f|_od _a_ldom _or_l:md I

Nubby_ P_int:l_ L_.t_aa_, Unpl_.n_Dd Ltno_r_ R_.dotn F_.amurmd! _n_b_ookj Bo.o_la_ $onobo_d_ _r_.
_'opl'a|etlt: dl£_m_t_ _ac£n_l m_yla|, For _ut*_:hor _nfo_m_]_on _bou_: _:ha_D f_c:Ln_ |t:yl_ ©O_II:_CC
(:ha _ln_t _l_: _:UpI r,

i _ 28. Bt_.dJrd avlll_blm lixll am 24 _ x 241'1 24 _l • 48"_ Jn_l 2_n • 60 *_.
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TABLE 22

PARTITIONS (ABSORPTION)

Sound absorption coefficients for the partitions used to divide a room

either temporarily'or semipecmanently (demountable partitions made from

panels and held in place by moldings are termed semipermanent typs partl-

_ions) are listed, Partitions, as opposed to curtains, are rigid and are.

"less easily movable". They are available in a variety of sizes, shapes,

and colors. The sound absorption of the screen type partitions can slgnifl-

cantly improve the acoustic environment of an "open" office space where

many people 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 absorption, and reduce interference Caused by noise. Partl-

tions and curtains as sound barrier systems are listed in Tables 36, 37

and 38. The companies (by numbers shown in Section If) with products listed

in Tabln 22 are: 53, 62, 116,

CAUTION

i, ABSORPTION COEFFICIENTS MAy EXCEED i,0. FOR A COMPLETE

DISCUSSION OF THESE VALUES SEE SECTION I-3,1.2.

2, THE NUMBERS LISTED UNDER THE '_OUNTING" COLUMN REFER TO

THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3

i I AND ILLUSTRATED IN FIGURE I-ii,
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OFFICE L£NDSCAPE SCREEN,

Figure 22 One of _he Many T_pes of Decorative
?ortiCions Used go= Sound Control

GLOSSARY

Facing: The oucslde surface of the specimen. In general, the slda facing
the soundsource

ROcking: The other outside surface of the specimen. In general the side
not facing the sound source

Core: The region between _he facing and _he bsckin S

i
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TABLE 22 PARTITIONS (ABSOR_IOR)

__ Abaorp_lo. coefficient e

o.oel poo ._ _ _ _o _ lb/ft Lab, Co, 'P_0du0_ .o.
_po B dlvlder panels held
in place wi_h "l{*'or "U"

ype moldings 2" rlBid
flbergl_escorewithlla"
facing & backin E of glass

Fiber OCRL VicracoueCic
2 2-1/4 .85 .57 .98 .92 .76 .71 .78 1.25 35261-2 116 "Alpha" Screens 3

Type B divider snela held
n place with "_" or "U"

t ype _ld141dm I 2'* rl_id
Fl_erslees core with 1/8"
facies & backlRg Of Blase
fiber

Vlcracous_£c
4 2-1/4 .f15 .47 .95 .59 .77 .75 .Td 1.25 116 "Alpha" Scre_nl 3

20- age 8elvanized eCeel

beeline, perforated type B
patml81 18- a • facin
£nsulaelon _o_ (l"xl_x96 ")
core cf Blase fiber sealed
in polyethylene ba_e _b Cha_nel Wall &

4 2-1/2 .83 .50 .70 I+C_ 1.02 .74 .41 4.50 A72-72 62 B-Liner Wall _ya_e_ l

8hadowall, backin of
20-BaBe _alvanize_ Ileal.
facing of g_lvan_• d
perforated tyPe "C" panel
(each 11"_96"1, and
fiber lale inlul lion
(4.2 _blFC3} 1/2 '_ _hiek
core _b Shade Wall & C-Llne¢

4 3-1/_ .90 .37 .67 108 1.03 .91 .71 6.1 A70-1_5 f2 Wall System 1

Perforated _ta_ pafiels
_lCh K]Ia¢ fiber i_eula¢lo_
& e¢_lader IiUds RAL

? 5 .80 .3_ .39 .76 1.O8 .96 .85 5.29 A68-191 23 Accuses Wall 2

Chan_el w_ll, backir_ of
.032" alu_lnu_k f&ei.8 of
alv_l_ed periera_ed _ype

_C" panels - 18-_aBe
£_eulacio_ bol_ (l/2*'xl2*lxg6 't)
core Of glass £iber lealed ¢_

polye_hyIene babe RAL Channel & C-Llne_

- 3-1/4 .90 .32 .81 1.03 .97 .80 ._ 3.? A72-70 22 Wall 5yotem 1

FOOl_OCgS FO_ TABLE 22

PARTITI0_S {_SOEI_ION}

l. Tees speeime_ |lesl 8 * x 9'_ ¢ee_ed a_d evaluated a©cordl_ 8 to AS_ C _23-d6.

i 2. Te_ed and evaluated aceordln 8 _o AS_ C 42_-86. Tee_ _poclmen made _rom 5 pe,_ls 50" x 95" and 1,. it
. panel 18 x 92 . Surface OE each panel was perforated by 1/6" holel 7/16" on cen_er.

2. For l_door use. F_ame spread; Cla_s 8. Excellent roliet_nc_ to _aln. Teemed _d evaluated accDrd-
i, 8 _o ASTH C 423-_6. For further i_Forma_ion_ see Table 20.

; 215

i



TABLE 23

CURTAINS (ABSORPTION)

Sound absorption coefficients of various praducts manufactured as cur-

tains, or which can ba directly used as curtains with minor modifications

necessary Co drape the product are listed. Sound absorption of the curtain

is dependent upon the curtain material, surface texture, the backing mate-

rial or medium, and the manner in which the curtain is 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-

sorptlon coefficients are also changed considerably when the curtain covers

a different percentage of ias maximum possible coverage. This is also seen

in the table, The companies (by numbers shown in Section II) with products

listed in Table 23 are: S, 95, 155, 188, 192,

CAUTION

I. ABSORPTION COEFFICIENTS MAy EXCEED 1.0. FOR A COMPLETE

DISCUSSION OF T}_SE VALUES SEE SECTION 1-3.1,2.

2, THE NUMBERS LISTED UNDER THE '_OUNTING" COLUMN BEFER TO

THE AIMA STANDARD MOUNTINGS DESCKIBED IN SECTION $-3.1,3

AND ILLUSTBATED IN FIGURE I-ll.

1

GLOSSAKY

Facing: The outside surface of the spac£men. In general the slde facing
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
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! TABLE 23 CURTAINS (ABSORPTION)

Absorption Coofficiencs

_ _ _ _ _ _,*_ L°_. co. P_o...... _°
minglo-taye_ _Iber

olymatoc Bu plied in
_o"wid_coz_s,usedas
sound-absorbing curtadnel
roo_ dlvidere_ psnela
or bsr_ivrs; ¢eeced 3_"
from well. PAL

*03 ,65 .42 ,d3 ,_ .75 .86 .93 .12 A?3-2d 188 WeStox FEL'44 l

einSle-layur _£ber
olyescer su piled In

_0" vlpA rolls; cescsd
6e £rvm wail. PAL

,03 .70 .17 ,d6 ,63 *BO ,76 ,78 .12 A73-22 lad _eatox FIL-44 1

single-layered polyester
fiber used for sound

wal[damins; cesced 30" from

i .04 .39 .28 .22 .34 .45 .55 .71 .04 ^73-32 lad Neetex FIL-9.4

ilnale-tgy@red polyester
fiber used fO_ found

wal[dam1_81 Cesced 6" _rom ItAL

.04 .45 .02 .22 .50 .50 .52 *G5 .04 A71-33 188 Weecex FIL-9.4

olyeJcor au plied in

double-layec Fiber
_0" vide roils; cesC.d

;: 6'* off yell NAL
.06 ,95 .29 ,64 1.06 t.03 1.10 t,i2 ,22 A73-f4 188 NesCex FIL-44 l

i double-lAyer fiber

olye|cer 8u plied in
' _O** wide rot[l; Celled
![ 30" off wall PAL
'_. .Od ._5 ,_3 ,62 ,e6 1,d9 Z.2e t.3d .22 _73-2_ lea Weecex_l_-d_ l

I double-layer _Iber

oiyelCer 8U piled in
_O"_ide roz_s; tested
@ 60" co 70" PAL

.Od .9_ .29 .71 l*lO 1.27 I._0 i.66 .22 _73-23 188 Weecex FZL-44 l

do_ble-layered
polyester _£b_c u|_d
for found da_o_l_N I_.L

4 .08 .15 .02 .05 .07 .t7 .36 .62 .08 A73-37 if8 We,_ex FIL-9.4

double-laFered

for sound d_mpin_;
c_sced @ 30" PAL

,OB .65 .45 .41 .59 .72 .89 I.O2 .08 A73-35 188 Wescex FIL-9.4

_17



TABLE 23 CURTAINS (ABSOR_IO_) (Contd)

_ Absorpclen COe_Lciencs
_m

o yoo ._ _ : _ _ Ib/fc Lab. co. rreduct

double-Layered
polyester fibre used
for aoond dampLng;

_os_od 6 'I _ro_ wall RAL
.08 .69 .lO .37 .77 .80 .82 .93 .06 A73-34 188 Westex FIL-9.4

single-layer nomex u
fiber eu pHud in 72
wide roL_s used as a
sound-absorbin
curCal_; CeaEe_ 30"
from waIL

RAL
,08 ,69 ,40 ,40 ,62 .fl0 ,93 1.I0 ,097 ^73-27 188 Westex FIL-95 2

double-layered
poiyeB_er fiber used
£or sound damplng;

_esced @ 60" RAL

.08 .73 .36 .49 .67 .T9 .97 1.13 ,08 A73-36 186 WeiCeX FIL-9,4

Blnsle-layec nomex
fiber sopplled In 72"
wldv rQlls_ ceased 6"
f_om wall

PAL
. ,08 ,75 ,15 .42 ,83 .85 ,89 .99 ,097 ^73-2fl 188 W_scem FIL-95 2

double-layer nemex
f_ber _u plled tn 72 I'
wide rol_s

RAL

4 .16 .32 .04 .05 .14 .37 .73 1.O3 .194 A73-39 188 _esCex FIL-93 2

double-layer nemex
Eiber su plied in 72_
wlde r_L_s _es_d 6
£ro_ wail PAL

.16 ,95 .23 .62 1,O1 1.02 I.L2 1,26 .19_ A73-29 188 Wessex FIL-9$ 2

deebte- ayer nom_x
fiber _u plled in 72"
wide _o1_; _enCvd 30*'
_om W_II PAL

. .16 ,95 .53 .57 .82 1,05 1,30 1.53 ,19_ A73-30 186 _escex 71L-95 2

deuble-X_yer nomox ,,
fiber so plied tn 72
_lde rol_s; CeaCed 60 _

from w_11 PAL
" .16 .95 .26 .65 .97 1.21 1.50 1.80 .194 A73-31 Z88 W, mcex _Z_-93 2

218
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TABL_ 23 CUETAI_S (ABSOEPrXON) (Cancd)

_ mbeorption cooffieloocs

f _ _ _ A _ _ _ tb/_2 Lab. Co* frodocc. socu

i .£ngle-IRyor _ih_r
Polyescer supplied In
72" wtdQ 12 ysrd lo02
rolls, Used for sound .

dsmpin2' PAL
4 ,73 .61* ,03 .13 ,44 ,86 1,12 LId .71 _Y3-20 182 Wessex P11-28 3

stngte-iayec f£ber
poLyesCsr used as

sound d_.mp£n2 RAL 3
4 1 .80 .08 .26 ,73 1.08 1.22 1.17 .94 ^73-X8 128 Woscex FIL-231 4

Sound Absorbin2 Draperies
P_L

l .82 .11 .48 1.04 ,92 .89 ,97 ,12 A69°60 155 Foam curtain 6_9

doubla-layar fiber
otyesCsr suppllsd in

_2" wids, 12 yd. lon8
rolls ulad for sound

dampin2 P_L
" 1,3 ,93 ,19 ,23 1,06 1*27 1,28 |,20 .71 ^73-21 ]22 Wessex FIL-28 3

I 42" wlds by 60" hi h

_aclng & backing o_
ansul burls rich 1/2"
incombustible mlhacaL
board Eibor; cor_ of
fibrous 6toss acoustic
bi_nkst, Used aS room

dividers PAL Work_all
- 2 .63 .31 .59 ,83 .B3 ,73 ,27 ,49 A71-I_2 192 Divido_ Screen 3

double-layer polyester
2ibro used £or sound

dsmpln2 PAL 3
2 .23 ,26 .83 1.21 1,29 1.28 1,23 1.36 A73"19 18_ _es_e_ FIL-281 4

63" wide by 67" wide
_abric fnclng b backin 2
wi_b 2 Inyers o_ ££brous
21_SB aCOUSCIC blanke_
a_ core, Used as roo_

divdders, P,AL Work_all
- 2 ,80 ,31 ,56 .27 ,90 ,91 ,23 2.33 A72-2_8 192 Acoustic Dividers 2

Sound Absorbing Draperis*
2;roached f1_¢,

" " ,43 .04 .26 *22 ,24 .4_ .31 G6J_ 3 Aoouscidraps 6,7

Sound Absorbing Drapariea
fully d_apod,

*63 .10 *49 .62 .73 .63 .71 CbH 3 Acoua_£drape 6,B

72 sq fc facing of
perforated fsb_fc fo£1-
b_ekod Eiber_lae _nSUlSCLOS
coro_ 24-g_ e sts_l aloc_

b membrane _ack_n_ PAL
.64 ,61 .70 ,72 .98 1.03 4,2 A71-27 22 Foldoo= XI2-NRC 2
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FOOTNOTES FOR TABLE 23

CURTAINS (ABSORPTION)

I, S_£ck_ a_ 455"F, can he _la_eprooEed_ dls£n_egracud by _6_ hydrochloric ae£d & boiling alkaltes.

2, Decomposos at 700°P_ doal no_ melt.

3, Tco_ouraCur_ Rar_i _o 300tF_ _its a_ 482'F_ c_n b_ flaDaproafed*

4. Excellent _e_le_ance to bloachesp ox_d_zlng agen_.

5. Heetl ASTM _23-66.

6. Tes_u d and evaluated _ccord_ng to ^STH CA23-66, F1ameproo_.

7. Specla_ moun_ng used _o _imulato _ B_ro_hod _ hung cur_&Ln.

8, SpecLa_ _on_ng usad _o _imola_e a drapod IO0_ fullno_J Curtain.

9. flung on w_11 w_t_l 2 inch _pa=e be_oen _11 and _pe=L_n.
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TABLE 24

FLOOR COVERINGS (ABSORPTION)

A few products which are used as flour coverings arc li_ed, 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 residen-

tial applications floor coverings may play a dominaht role in determining

the acoustical characteristic of a room. In industrial applications, how-

ever, floors are seldom used as the primary sound absorbing surface. Ceil-

ings are usually treated first and additional absorption is obtained through

wall eoverlngs and sound absorbing units of the types listed 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 Seition I-5.1.4.

Carpets are also very effective in reducing the seunds generated by objects

dropped on floors, footsteps, etc. This aspect of their sound control

potential can be verified by studying Tables 30 and 31. The companies

(by numbers shown in Section If) wlth products lis_ed in Table 24 are:

12, 30, 34.

1_HDE CAUTION

THE NUMBERS LISTED UNDER THE "MOUNTING" COLUMN REFER TO

AIMA STANDARD MOUNTINGS DESCRIBED IN SECflON 1-3.1.3

ILLUSTRATED IN FIGURE I-ii.
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TASLE 24 FLOOR COVERZh¢;S _ABSORFrl_)

_._ Absorption Ceeff_etente

g_
1bite _ Lab, CO, Produce noes

Moven fiber surface,
sizes as requLred_
or°dibble in roUa°r

die-cue patterns. RAL Dendsd "_-5"
4 1/2 .35 ,04 ,10 *23 ,43 .59 ,70 .22 A72-183 34 Fiber Padding

CarpeC for heavy
t_affd¢ area on a

3/L6" sports° Tubber
pad, gad

4 .50 .19 .46 .4d .4d .48 .dB 1466-1-73 30 Years Ahead

Supported v£n I
bonded _o 114 _
Polyeo foAm bonded
_o .10 _ _btck dead Floort_tn Acouscie
rubber acoustic mass. 12 Ma_c£ng #122

2 la ere of ,10"
chic_ dead rubber
aeoU_e r04a|

se °rated by 114"
thick foam; one
side £s probe©ted Floor,die AcousCie
from wear by vinyl 12 Me_n& _125
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TABLE 25

ROOF DE_S (ABSORPTION)

Roof decks and _helr sound absorption properties are listed. Sound ab-

sorption is achieved by placing sound absorhlng pads behlnd perforated metal

channels or by using a sound absorbent panel. Figure 25A shows a roof deck

panel made from wood fibers, and cement. Figure 25B shows another _ype of

roof deck where the sound absorptive fiberglass hates are lald inslda the

perforated channels to provide sound absurptlon. Roof decks may be used in

relatively large office rooms, churches, schools, etc., and the additional

sound absorption provided by these special acoustical designs helps reduce

the reverberation time of the rooms. Roof decks are also noise barrierssand

the transmission losses of some of the roof decks are shown in Table 35.

The companies (by numbers shuwn in Section II) with products listed in

Table 25 are: 13, 43, 55, 106, 120, 144, 190.

J

J
?

CA_ION
i. ABSORPTION COEFFICIENTS HAY EXCEED 1.0. Fog A COMPLETE

DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.

2. THE NUMBERS LISTED UNDER THE '_OUNTING" COLb_ REFER TO

THE AIMA STANDARD MOUNTINGS DESCRIBED IN SECTION I-3.1.3

AND ILLUSTRATED IN FIGURE I-ll.
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WOODFIBER$ANDCEMENT
FIBERQLASSBATTS

Figure 25A Roof Deck Panel Figure 25g 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 facing
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 coverin 8 the structural framework to
form a roof

Reverberation Time: Defined as the time requlrad for the sound pressure
level of a room to decay 60 decibels, this quantity is an indi-
rect measure of the total sound absorption provided by the room,
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TABLE 25 RCOF DECKS (ABSORPTION)

_ Absorption Coo fYteianta

Perllta concreea roof
elebs wich c_nt base

pRin_. PAL

4 3 .75 .17 .50 .99 .69 .82 .80 10.3 A59-70 56 Perllta 6.17

3" thick porex panels wlCh
built-up roofins 32" wide

anal., Thicknezs -
io112", 2-i/2", and 3".
NRC r_nga .$5 to ,85;
",/elghC shman Ill eke Ceblo

i8 on po_ex only, RAL

4 3 .80 .34 .40 .99 ,91 .92 .87 7.46 Ad6-48 43 Yermadeck 1.7,17

I'OL" s_ea_l, roof decking
llzem 6 i to _,5'. l_eishc
shel,rn le _or _ha entire
InsCalIeCIo_,

I_L Inla_d R areon
' _ 3 ,90 *_3 .62 1.15 .95 .71 ,Sd 7,99 A70-83 106 _ype 3" _F 4,10

T_a _-1/2" II Accu|tldeck,
For cecal r_o£ deekln_,
l£zee 6' eo _5'. Wei_h_
ebc_/m ls _cl" l:ho 1_llt:l_e

1-7/0" thick (_ons Cornins
Fiber lass, rl_Id roof

Inlra_laelon, l_

!i 4 4-1/2 .80 .69 .97 1.00 .73 ._0 .32 5,9 A70-72 106 _-1/2" H Panel 4.11k

_ _pa 3"_^eouer_.deck,!i For steel roo_ decking,

t? ._,_ le eor _ko eneire

RAL 5" N T pe
t_ _ 5 .90 .73 1,13 1.06 .f19 .52 .31 3.97 A70-21 lOd Acoue t_deck 4.12i-

'll/pc _-1/2" ]IF _couec£-
deck. For seeel roof
decklns, alcea 6 _ co 45%
Wel he ahoea is for the

encore installation. PAL Type I1_ i4 5-1/2 .g5 ,65 1,08 l.lg .99 ,79 ,_1 6,5 A70-23 106 Acoultldeck 4_13

Type 6" l[ Acouae£deck. i

For steel roof deckl, g_ i
sizes 6 _ Ca _5. Nelgfi_:
eho_ le _or I;he @neiro i
tile Cellar lo_.

;

PAL Type GII

d 6 .85 .83 1.16 1.O6 .d8 .4g .46 6.17 A70-22 106 Acous cldeck 4.14

Type 6t' IW _couscldeck,
For steel roof decking
_izos 6' CO 45', Weigh(:

eho_n le _or the ontira
l_lCallallon. PAL

Type 6 HF
4 6 .g_ ._8 1,11 1.11 ,95 ,78 .58 7.38 A70-81 10d Acoulcideck 4_13

Type 7-1/2" II Acou_ci-
d_ck. ¥o_ |Call _00_
deckins, slzes G' to 45',
Wli hl eho_q_ iI got the

etll:_r I iris _l_,laClog.
Type 7.5 H

4 7-1/2 ,60 .7g 1.02 .82 .66 .dl ,61 6.33 A70-82 106 ^couscldeok 4.15
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TABLE 25 ROOF DECKS (_SORP_IQH)(Con_d)

_ gbDorpclon C_efficie.ce

_ _ _ _ _ lh/_2 Leh.co,_ Product note"z

dCype 7-1/2" HP Acoustl-
eck, For at_eZ =gee

decking slzea 6 f ¢o 45'.
'dei ht mhot,_ J-e for the enc£x:o
entre :Lz_ tel).lt Ion, RAL Type 7.5 }IF

d 7-1/2 .95 ,91 1.21 1,07 1,O0 .79 ,64 7.55 &TO-24 lq6 Aeoustideek _,13

Perfoeaced on web side
with I-I12" deep ribs,

PAL Quiet Deck go'_man
5 ,75 ,26 ,64 ,93 ,88 ,51 ,29 A62-42 11 Type h 6

Steel ¢cof decking d'

co 30'. PJtL

. 1-1/2 ,78 ,19 ,TO 1,02 ,73 .37 ,21 2,5 A70-105 106 Type 5 Aeouee£deek g,9
!

_nufqctured in 30" _idth_
furniahed with die let

! ends, Rib openlnge

eecoe_odete l '_ chick PAL
Insulation, A72-102

- 1-1/2 ,75 .26 ,_4 .93 .88 ,51 ,29 - A72-155 lg4 gquiet Deck 2,6

I l'* rigid tnsuletIon
Steel roof decking 5 t

I to PAL
I - 1-1/2 *SO ,19 ,69 1.12 ,88 ,52 ,27 2.5 A70-104 106 Type 5 /¢ouatldeck 4_9

1-7/g" _Igld lneul=-
ClOn. _teel _oof

decking d' co 50'. PAL
• - 1-1/2 ,8_ .47 1,01 1,01 ,90 ,53 ,24 2.5 A70-103 155 Type S /¢ouatldeck 4,9

l For decking
8 t IIl'li roof

BlZeB 6 I CO 4_1, NeighC
shown £¢ fo_ Che entire

installer tog, P_ _lend-Rferaon
- 1-5/8 .70 ,37 ,19 ,de ,98 .58 ,39 5.9 A70-123 106 Type 1-g/B'* tot 4,9

i

Inlulecing, /couatiell
reel dock* ThLcknesl -
1-l/2U_ 2-l/g"_ and 5JP,
_C range ,55 co ,85

:2 weight aho_m tn the table

Ill on pD_ex only, _i_
2 ,55 ,14 ,25 ,gd .99 ,71 ,84 5.13 A56-114 43 Pe_deck 1,7,17

FT_pe 5_* I1 Ac_uscldeck,
o_ _eal ¢'oaf deckir_g

eizee 6' co 45', Ne_F_ht
lho_ i_ for the ent,_._¢!
Inllal_aC£o_*

3 .75 ,60 ,90 .95 ,78 .34 ,22 _,33 lO6 3" R Pang1 8

5AL
A72-102

3 A_oeBc£CaIt.y-created ribs. A72-105 144 "N" _utet deck

926
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TA_LE 25 ROOFDECKS (ASSORPPEON)(Conch)

_ Absorption Coolf:LeIelt_n
eo

._ _ _ o _ Wel hc FOO_-,_ _ _ _ _ _ _ lb/_z L_h.co. _od.o_ no_o

Insulating, aeoueI:tca$
roof deck, Thickness -
1-1/2"_ 2-1/2"_ and 3",
t4RC_ange ,5_ to .85;
welghc shown in the cable ]_AI.

3 is on porex only. - ^66-22 43 Per_adeck 1_16

ThJ.eknoss - 1-1/2"
2"1/2 i s and 3". NAt
range .SS to .85; woh_hc
ahovn in the csble te
oil porox ordy. _tl '

- 3-l/4 .8d .37 .50 ,94 ,85 ,92 .85 7.46 A66-55 43 Per_adeck t,6,16

BfeeL deck aye_em with RAL Aeouac£deck panels
,50 12'* move= uld_h. - ^69-47 13 _-3

S_ool deck e_e_em wLCh _L Aeou,_ldeck Panele
,dO 12" cooer vLdth. - ^69-61 13 _-4.5

S£zea JO" wide t u _o
42* ho_g, Asaemb_y
backed whth l" thtek

_LKhd ho_rd _neulatlonof 1.5 lb/ft .
_L Nheeltn8 Painted

; .70 .41 ,57 .02 ,95 .39 .2& - AE2-2OO 190 deduce1© Motet Deck 6,17

- ^63-_9 13 and 53A 3

i

Steel deck _ylcem With RAL ^eouet£deck Pauel
.75 24" _ove= w_dch. - A62-118 _3 2CF^-3

_izee 30" wide, up ca
42 _ 1on8. Galven_=ed
_tal deck with 1" ChLck

Ion £ibe_ _oof
_n|ul_chon,

rtAL Wheeling Gehve_ind
• 75 .de .87 .99 t81 .36 ,27 1 A62-197 190 Acomctc _cel Oo_k 6,17

S_eel dock ey_temw£Ch RAL
•85 2_'_ cove_ uLdth A68-175 13 Acouetldeck 2CFA

P_eeae¢ _ex_ared choke Of
wood fLberl p_e|sure bond- Ftbroplank _oof
ed wi_h pop,land camen_ 120 Dock panol_ 8_16
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FOOTNOTES FOR TABLE 25

ROOF OECKS (ABSORPTION)

1. Tempara_o rongel bolow zo_o to 160iF. Flarr_ ap_oadI 20,

v_r_Lcal por_orn_ed webs o£ _ha deck.

3. RA _nd B3A docks fen_ur_ _ bu_on pun_habla _ldo l_p Joixl_,

4. Toatod and euaLu_d _c_ordLn_ _o A$_ C_2_-66,

_, Tos_od and evaloac_d a©cordtn_ _o ^STH C_22-58T.(To_n_tve _o_hod pre_edin_npproval o£^STHC_2_-58) ,

_, Te_ed and ovalu_ed _ccording _o ASTt4 C_23-60T_

7, _x_r_pol_od from R£v_rbank Acoustical L_bo_a_or_ _Qn_n A70-72 a_d A70-22_

8. ThLcknoen tango 2 _l _o 4". 32" w£do wL_h lengths op_o 1216" weight rang_ _ro_ 6 _o 10 lhl/sq,f_,
Avo_a_e N_ ranBoo _ro_ 0.60 £or 2" _hick plank _o 0.90 £o_ 4" _h_ck pl_ok.

9, De_k h_a _ells i-i/2" deep by 1-7/B" wLde on 6" cen_ers perforated wLt_ _/_2" holle on _/8"
8_ga_ad _en_e_m, _led _£_b _n Lnnula_£on bat_ 2-1/_" by 1-1/211o

10. Da©k ha8 ¢nlll 8" on centa_ pnrforatad w£_h 5/_2" holen an 3/8" _caggared _enre_a0 _£11od w_h an
t_ul_oa bare _-3/_" by 2-1/2".

11, Deck _n ribn 12" on _en_e_ per£o_ated _ich 5]32" holen on _/8" nt_Bger_d ce_t_rm_ _lled _tth an
Ln_ul_£o_ ba_ _-_/4" by 2-1/2",

i 12. Sam an 11 bu_ _£_h ba_ 3" by 2-1/2",

_, $_e I_ 12 but w£_h bn_ 8" by 2ol/2",

1_, Deck hAB _Lbl 3-I/8" wLde by 0" de_ on 12" cent_rn perforated w_h 5/32" hol_m oo 3/8" atn_red
con_a_mj £_llod wL_h a_ _n_ula_on _ 5" by 2-1/2",

_. $1me as 12 bu_ w£_h r_ba 3-1/8" wLdo by 7-1/2 _ deep_ _l_ed wLth an _n6ul_Lon ba_ 6-1/_" by 2-1/2",

Dock hne _-1/8" _Ld_£1_adb1-1/2" deep r£ba mpnced on 6" cente_n_ perforated _Lth _/32" holn_ on _/6"_a_sormd ©an_ors_ w_h _LStd Lnsulae_on 2-1/2 I' by 1-1/2 _.

i
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TABLE 28

PREFABRICATED QUIET ROO_

quiet rooms and their melee reduction sad sound _beorptlon charnctor-

istles ere listed. Quiet rooms ere defined here as rooms whore the unde-

sired sound Is outside the room and a desired quiet environment is maln-

talned inside the room. Thls 18 opposite of enclosures in which ease the

undesired sound is inside the structure and a quiet environment outside

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 coefficlsnts of the inside walls or panels of the quiet room,
and Table 26C lists the room or booth for which the acoustic information

was not available.

Quiet rooms ate installed to fulfill vsrlous functions. They can

provldQ a quieter eevlronment for a worker in a noisy factory, they can

provide suitable spats for audlo_trlc testing or music recording sessions,

ate, and thoir simplest forms as booths, can provide adequate relief from

noise to maRy telephone calla. Figures 26A and 26B show two types of

quiet rooms, Figure 26A shows a room with good visibility and adequate

sound isolation and Figure 26B shows an autiometrie booth with good sound

isolatlon and adequate vlelbillty. The companies (by numbers shown in

Sectlon II) with products listed in Table 26 are_ 4, 9, 69, 82. 92,

104, lll, 119. 139, I_2, 167, 164, 168, 187.

CAbTION

i. VALUES PRESENTED IN TABLE 26A ARE NOISE REDUCTIONS AND

NOT TRANSMISSION LOSSES. SEE SECTION 1-3.6 FOR EXPIANA-

TION OF DIFFERENCE.

2. NOISE REDUCTION DATA ARE SO.TIMES OBTAINED BY COMPUTA-

TIONS B_SMD ON DATA FOR INDIVIDUAL PANELS WHICH ARE USED

TO CONSTRUCT THE ROOM. ALSO_ SPECIAL CUSTOMER OPTIONS

(WINDOWS_ VENTS, ETC,) HAY AFFECT THE PERFORMANCE OF A

ROOM.

3, THE NUMBERS LISTED UNDER THE '_OUNTING" COLUMN IN

TABLE 26S REFER TO THE ALMA sTANDARD MOUNTINOS DESCRIBED

IN SECTION 1-3.1.3 AND ILLUSTRATED IN FIGURE I-ll.

ABSORPTION COEFFICIENTS MAY EXCEED 1.0. FOR A COMPLETE

DISCUSSION OF THESE VALUES SEE SECTION I-3.1.2.
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"QUIET ROOM" FORUSEIN NOISYAREA

Figure 26A Quiet Room wlEh Good Visibility for In-PlanE Use

WINDOW

/
POSITIVELATCH_NS NOJSBISOLATORS
BETWEENTWO_NELD

Figure 26B Portable AudiomeCric Test Room

GLOSSARY

Facing: The outside surface of che specimen. In general the side facing
Che sound source

Backing: The other ouEside surface 6f the specimen. In general the side
not facing the sound source

Core: The region between the facing and the backing

Anechoic: Echo free

Anechoic Wedges: Wedge-shaped sound absorbing units commonly used to ere-

ace a free-field type environment
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TABLE26A PREPAERICATED qUIET EOOMS(NQISE REDUCTION)

Nolee Reduction (8eclhelm)

Por_eble building. Sizes from
4 t x 3 r co L2 _ x 24%

. 12 18 22 27 28 50 A_ 164 Modal 810 5

5" chicknoss Inside dlmen-

sionR 50" x BO'i x 84" OXl_aid u Eolsc_uard
dlm_ne_ona_ 84' x 84 f x 85 e. po_c_bZe o_fice

. 16 24 25 25 34 37 111 encloauros 9

4" chloknesa* |naidu dimension_:
76"x 75" x 84"' Cucu_de dimen-
on,ions: 84" X _4" X 51". NoisoMu_rd

portable o_ico
- 27 36 45 50 55 59 ill enclosures 9

Slzo: 6'9" x 7'6" x 7'9 ", Oche_
slzen .va£iabi_,

KA1, Typa R all
23 30 38 44 45 47 127Q-d-71 IO4 p.rpoeo room 4

0ucelde dimena_one: 108" x 116"
86"; Inelde d_menelonu:

104" x i12" x 52".
d hi k uound

Four modela availe_lo:
AUD 1 (61.25 fe 31
_D 5 85,75 fc 3
AUD 3 1238,4 fC 3AUE 4 (378._ fc ) No_soguard

I 30 39 48 53 57 62 55 35 111 Audiomecr!c Rooms 10
2" chlc8 anol_ ate made u off
16ga. eo_drolled _ceol. _xcerl-
or gtmonslons lonsCh 52";
wld_h. 48" I helgh_. 99 _1. lnee*
[lo_ d1_a_BlO_B len th_ 441';

wld_h, 48"; ho£gh_ 9_". Audlo_ocric
- 36 42 55 57 67 70 157 Testing goo_h

Outsld¢: 83" X lli" X 94"I/2"i

Inside: 75"x lOS"x 87 e, RAL
" " 35 3_ 4_ E6 61 85 70 78 E3 85 53 89 53 96 57 94 NR72-17 187 Sound Module E

Haa_lgg C_|C boolh
r l_alde; 4'0" x 3'7'* x 6'6"'

OUtsldel 4'5"x 4tO" x 7'6"_ Sound shield_ooml eorlo6
" 22 19 25 25 32 36 _0 45 47 50 54 57 58 58 60 60 RAt, 142 25B_ class 4 2

52" X 40** x 62", 2" _hick walls

I floor and ceilln8 _ Eckouecic Audio-

" 15 23 27 30 31 34 36 38 41 41 45 46 47 48 46 49 KR71-7 59 metric gooths 1
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TAEI_ 26A PREFABRICATED QUIET ROOMS (NOllE RED_CTZON) (Coned)

No_se Seduction (dscih.le)

_ __ __ _ _ _ ,_ _ __ _ __ °_ _ _ 'b/_l: _ Leb. C.. pr,duct note

_101© pre_c:Lae 1..o01'11_
Inside: 6'3" x 8t3" x 7'2".
Outslde_ 6'iL" x 9_5" x 7'I_" Sound Shield

Roomzl snrlos 800

Sotso reduction Lnalde to outside I_I, 142 _odel 802,
. 23 24 23 dO 36 37 41 63 45 48 53 53 51 5O 51 51 - HR72-26 ¢less 3 2

_xa_lnntlon boothl
Outside 3B'* x 23" x 76", 4" chick
lnflldol 34" x 2_" x 66", 4" thick;
Wall m_d. of galvanlxed she.t
#reel wLch _inc alloy outer BUr-
lace, 23 ga cold _olled a_ael
Snnor Burfaca,

- • - 20 21 38 44 31 52 RAL 168 SE-120 5

Examiner fen booth:
Outside: 62" x 38" x 70", 4" chick
lnmldel 38" x 32" x,60", 4" _hlck
Wall made OS 8slvanized sheet
stoel, with zlne alloy outer sur-

fat.. 22 ga told rolled steel

• 20 31 38 _4 51 52 RAL 16B RE-13O 5

3Ingle wall room SOund Proof
- 28 31 38 44 46 47 9 Seor_

Sound _hield panel sy|cem: Pe_el_
_#nge f_om 26" x _5" ¢o 68" x 146" 3_nd Shield
2-1_2" or 4" thick Room

. 22 _5 45 56 60 62 RkL 142 |cries 30SH 2

_ut:aidel 4'0" x 3'S" x 31";
Znllde; 3'6" x 3'0" x 75" 11

RAL 14 Aud£ome_rlc

3L_gle-wall modl_.al examination
_ooms, 3_tl',*atliged _hest aCeol

22 _a cold _ollod aceel tnne_ _ur- Series _-143
Sacs, TwenCy-three _tanderd ai_es. RE-240_ 83-2_,

B$-230; 3ingle
- 24 23 23 31 34 39 44 46 46 5Z 5_ 57 5d 60 59 36 RAL 166 Wall 5

3Zfllle-wsL1 rooml have outside
dimensions Sr_. 3'0" x 3'8" x 7'4" So_nd 3hleld
_o 10_3" x 10_O" x 7'_ _, ROO_S

Se_lea 163
" 34 23 33 36 40 43 48 34 55 37 61 63 64 63 65 _6 RAL 142 Class 2 2

Sound Shleld P_nel 3yst_ panela
reade from 24 *_ x _fi'* to _fi" x 144",
2-1/2" or 4" thick. Includes spe-

cial fsltenurs for tntnrlockln K Sound Shield
penels. Room_

- 32 36 45 5fl 64 66 RAL 162 Serle_ 900C 2

¢ .2"-.
r.....



TABLE 26A PREFABRICATED QUIET RCOHS (NOISE REDUCTIOM)(Concl)

Noise Reduction (dectSela)

m_

Double-wall rDem
Sound Proof

38 52 60 62 62 62 9 ' Rooms

Hum c pracglce room:
Inside: 6'3" x 8'9" x 7'2** Sound Shield
Ou_sLde_4 11 x g 5 x 7'10 , Rooml

Sertes 800,
Noise _educClon £flsida to outside. RAL Model 802,

- 37 42 49 57 64 69 76 86 90 96 98 P? 98 98 10lI0l NR72-27 142 Clals 3 2

Double-wall rooms have c_cslde dL-
mentions _rom 6'0" x 5'4 o X 8'0 .1 _o So_nd Shield
12'0" x llt4 *' x 8tO '', Rosa '

Series 200,
- 52 45 52 59 70 72 82 90 97 n J_ ]15139 ]fit _7111 RAL 142 clamm l 2

Double-wall medical o_a_|nation
_ooms, Calvanl_ed shoec eCoel w£¢h
zinc _llo F ouCur sur_ce and 22 ga
cold ro_led _eel inner surface. Series RK-I_O
Twenty-three e_andard atzes. RE-240, RS-2_

RS-250_
- - _9 _6 55 61 ?1 7_ 7_ 82 84 B7 90 90 92 92 98 98 RAL 168 Double Wall 5

$1_a:
Outer, L2_" x 132" x 100"
Inner. 100" x 108 _ X 78 .

RAL 120_^ Aud£o-

I_e! levi [79] [611 [79J le5) _a62-_o lo_ :=:_o ¢_c Roe®6,u

SIZe; O_e_ 124_* X [32" X lOON; Schedule 060
I_ner, _00 _1X 108 X 78 H, pAL Seu_d

[_81 16_] lTol 181l 179I (_3] NR62-16 L04 Isolation Roc_ 7,1l
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TAI]L_ 26B FREFABRICATED QUIET ROOHS (SOJND ABSORFrI_q)

Ab#arpc£onCosfficlencs

_= _ oo _ _ _ poo:-
We C_,T, _ .4_ _ _ _ ._ /gtlb 2 Lab, Co, Produce noes

S0imd shteld panel sys-
tem; pnnnls range from
2g" x _6" :o 48" x 14_",
2-1/2 e or 4" Chick.
Includce specfaI fas-
teners fo_ lncarlockLn S
panels. Un$c ulzo 96"
x log" x 4".

_L
4 4 .95 ,73 ,96 1.03 L,02 1,00 .94 6,4 ATL-2 142 Sound Shield Panels 2

I[0nrfn CeSC booth In-

_ICII do: 41_;Ix_IO"x
7'6", Sound shield panel
By_com: panels ranNa fram
24"x4_" to 4a" x1_4"
2- /2 or 4 e chick. In-

cludes specl_ fasteners
fa¢ In_oclocklng panels,
D_blo-wa_tl rooms have
c"tgside d_.menalons from }

@*0" 5t4"xStO" o

i 12'O'_xit '4" x6'0f'.Single-waZL rooms have
ca4 lde dlmenslons from i

i 3'0_ x3_g"x _'4 '' co
[ l@*a" X 10 _ 0 I x 7'4'** Sound Shield Roams

SerLos 100 through
4 4 .95 ,73 ,96 1.O3 1,02 1.00 ,94 6,& PAL 142 700, 900 and 25B 2

H_ C pracClce room

Ins de 6'3'*x8'9'* 7'2";

7_10" H_SIC practtce
rooml lrtB£de: 6)31)x_tg))
x _2"1 _Cside: 6'It"

raduc_ionXg_5x 7'lOlnsldo,NolmaCI:I OUC=Illd0
Sound Shield Rooms

[ 4 _ ,95 .57 ,97 l. O9 L.L0 1,0B _*02 6._ _L 142 Series 800 2

U_ C si_e _0" X 87" X
4 , perforated Iheec
=sail face with back of

_oild sheet metal. _AL

4 .95 .57 ,9_ 1,13 1.0_ 1.06 1.03 5.9 A72-12_ 187 Sound Hoduln 8

_aLtsmadeof gatv_ni:ad
sheet sce_ wlCh _lnc

• alloy OuCe¢ _rfac°, 22
gn, cold rolled aCeel in- Hedlc_l Ext_fnaclon
net s_¢faca, Rooms, S@r_e@ RE*I_0,

4 .95 ,40 .99 ,99 ,go ,gB ,05 RAL 168 -240; RS-240, -250 5

4 ,70 ,98 .99 .99 .94 ,83 9 Sound Proof Rooms

Unlt size 48" x 120"
F_clns material fiber-
[ass, Incombus_lbl°,

_t affected by oil,

.85 .30 .61 .71 ,96 ,89 ,85 ,75 AAL 83 Nonois-2
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TABLE 26C PgEFABRICATED QUIET RO0_- _ DATA

Transmission Loss (declbols)

m _ _ lb/ft2 Lab* _. Produce noteN_

Anooholc chambers in slzQs
ranging _romemall porcabln
model CO vary large rooms.
_n meet cucoE£ _requency
requLcemonc_ o_ {rum 50 co
400 II_. The An-F_h-OIc
Wodgos used aro _ado _0_
_Lbcou_ gl_ls and ar_ _ounccd An-Eck-O_c
to _orm modular _nica, 59 Chambor_

_ceel and _lasl _ootas _or
indoor or outdoors. Prefabricated
St_nderd holght_ 8' and 10' Sound proo_
Standard pano_; 28 _Ido. _2 Ro_s

_sCom built anecholc
test _acl [ties, _ed_ee Anechoic ro_s
18" ¢o gO _ Ion8. 82 and _edges

Das_ ned for admLnlsterlng
ln-p_a_c hoar£ng test-Compact
Atten_ata_ external noise levels
_rom 23 to g_ dB ove_ 250 ¢o Audlometrio
8000 gz range. 92 "T" _ooch

Partial talephono enclosures,
Available in dlg£arent s_zes and

_i ehapes, 4 Aoo_stl-booth

Aud_ometr£c booth_ and acoustic
onolosu_os _n lnd_Bt_lal planes, Acoustical rooms
P_de usin_ modula_ panels, 119 and F_ttinge

Zxtarlor dlmens_oos; _ldCh, 48*'
Length 9g" 11oi bt 108", Interior

' dimensions: _tdt_ _4" Lenscb. 92";

l goighc. 92 , , 157 Quiet Rooms 10

ExCerlor dlmenslo_sl NldCh. g6*' I
Length, 96" ei ht 100:, Interior
d_m_nelons: _lde_, _2'; Longth, 92";
l[elghc, 92", 157 Quiet Rooml I0m

Poccablo audlolosIcal tosclng boo°h,
weight " 650 Ibs, 2_ Chick "Nolahloid"

I psnols. Outside dl_onstons are 29" Camper°

t wide 39" deep 75" high 139 Sound booth
X x

I

1
I .
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FOOTNOTES F0_ TkBI.E 26A, 26]3. 26C

PREFABRICATE9 qUCET ROOH_

J.. ._._ _*l_ _vA]ll_Lon ]_y do_t:oFJmT n_'_e#_ aCC.

2. _l_.omacz'_.¢ roomg_ rt_J_.c p_act;J.ca _'OOmD, _.nduJtrial Bc_d con_rola_ Q_c.

3. _rr-planc off:Lcoa, a_d_.o_l:_'_c bool:h_, ice_ting boocha, clear roo_, el:c.

4. G_*d houBo_, powo_" plartl: o_f_cozl, conc_ roc_n I oCc,

5. XIlduJcrL_l h_a_£n_ c_nsulc_£on p_'_t'ams_ _esl;_t_ S p_cSrams in cl_._£c_, hospI.c_L_ and _el_t_'ch

6. FOl_ I:a_l;Lng_ icc.

8. HUBIC _ooml, _*o¢o_*dl.ng ¢'oo_, _e_d_ng cooms, _o_se p_ol:oc_©n, o1:¢.

9. q_.aC of_Zce _pnc_ _oc pcod_c_.on _p_v_aors Ln nai_ly _ucCor_-u_, f(Jr_Ln S p_._nC_ f_.o_d ._ob
i_.ce_, eCc,

].0. _df.omacr_.© examtn:Ln S _*ooms £or conduccLtl S I:_sCB o_ employ_e_ hoarLn_.

_. Br_cko_ed duc_ a_e fo_ Cho occav_ bunds 75-XS0, 150_300, 300-600, 6(]0-_201_ a_ _.200-2400 _[¢,
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TABLE 27

GYPSUM BO_RD WALLS

The sound transmission losses o£ gypsum board walls are listed, Wails

are the most commonly used sound battlers and their acoustic performance

plays a very important part in establishing the acoustic environments in

apartments and homes. Generic informaslon about the acoustical characteris-

tics of walls is given in Section 1-5.2,3,

Gypsum is the most co,_only used wall material; however, walls using

gypsum boards ef approximately the same thicknesses (say I/2 inch) can he

erected in a variety of ways with each wall aonstrucsion providlns a dlf-
ferens sound transmission loss. Most common variables in such wall con-

structlon are the number of gypsum boards, thickness of the insulation

added in the cavity, additional sound deadening boards, and different ssud

materials and construction. Figures 27A and 27B show two gypsum board

walls and illustrate the possible complexities of insernal construction,

Table 27 is subdivided according to the sound transmission class (STC)

of the walls for convenience of prasentasion, The sound transmission

class ranges are: 27A, 34 to 39;
27B, 40 te 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 she listed maoufacturer in the form thaC they are listed in

the table. For example, a manufacturer of insulation _y build and test

walls with and without insulation. The results of such tests are also pre-

sented in the table because It is thought that she Infermatlon may prove

useful to the users, The companies (by numbers shown in Section If) 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 she side facing
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

BatS: Fiber wadded in sheets

Fiber glass bolt: Fiberglass roll of a given length

Furring: The creating of air spaces with thin strips of wood or metal be-
fore adding wall bonds or plasSer

Gypsum: A hydrated sulfate of calcium. CaSO4"2M20, Used for making wall-
boards, plaster of Parls_ etc.
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Lath: Thln_ lightweight structure used as groundwork for plastering,
mounting tiles, etc. It may be in a form of gypsum board, per-
forated metal wire cloth, thin wood strips, etc.

Screw Stud: Studs on which the wall hoards are attached by screws

Stud: An upright piece in a frame to which boards or laths are applied

Free_ToppT_

Figure 27A Gypsum Board Wall with Twin Stud Support and Insulation

J



TABLE27A GYPSUHBO_D WALLS;STC 34"39

Transmlsllon Lass (declbols)

co.Weigh Foot-

Faclng; 5/8" Gypsum beard
Core: i" Gypsum rlba, filler

strips and closure plato
Bsokdng; 5/8" Gypsum board Semi-solid core,studle, s. wall 5.6

2-1/d 36" 22 21 19 23 30 34 38 37 39 A1 62 Ap 37 37 39 42 7 CT 128 board B,2_

FaclnsI i/2"CYmeta_aumboardCore: 2" edge corewell Hetsl edg ...... 5.6,
2-1/2 36 fiscklng: 1/2" Gypsumboard 10,5 CT 128 wall, studless 14

psclng: I/2" Gypsum board
Core; 2-Z/2" steel studs (no

• Lnsulatlon)

h._k_.,:1,2"Gypsumboard 1/2"G,p.= _._h4_°3ol/2 35 17 19 22 28 32 34 37 40 43 45 49 49 43 35 37 42 CT 132 boa_dwall

Faolngl 1/2" Gypsumboard
Coral Studs and oe=enC pads ..
_aoklng: 1/2" Gypsumboard KAL .799-2- De_cuntable

3-1'2 37 17 21 25 27 28 35 36 37 42 43 43 45 A6 _2 36 39 4,22 69R $8 Wall lyatmm 23

Fa©Lng: 5/8; 0ypsum bosrd
C_rel Woodstuds /
Backing_ 5/8" Gypsumboa_d ]U_.L1421-1- Demoun_abla

3-314 3_ 19 L9 22 2_ 26 29 31 36 38 41 _2 _2 3_ 32 39 44' _.14 72 5B ,_all lys_om 19,20

Facing: _/8" Gypsumbeard
Core: Scra_ scuds Gypsum wallboard.
BsckI_B: 8"5/ Gypsum bo_d . SCreW _ud CO_"

_mpo.all _je,3.3/_ 3E 20 18 22 27 33 36 _9 40 43 A6 A8 46 38 37 41 42 6 CT 12B de_Ountable

Fsclns: 5/8" Gypsum board
core: 2-1/2" ateel scuds

( no l_sulat_o_
Backingz _/8" Gypsumbased

5/8" Gypsum 1
3-314 19 22 28 2B 27 30 3B 43 d3 47 47 69 _5 37 37 _2 _7 CT 132 board wall 1_,_0

Facing: 7/16 'rE PYsollce plaster
and 1/16" fLnlsh coat

Cote; 3/8" plain lath end
hollow studs

_ckln_: 7/16" solite pl_scer

_.d b/_ _ ,i.lsh co_ Cypsu_lo,ter,la_hHozostudS_d_jl7 ,4-1/4 39 23 20 24 31 3_ 39 41A4 46 A6 _4 38 36 _1 65 47 B CT 128 _oard

yaclng; 1/2" Gype,._,sbeard
_Ore: _oro_ acids

Backing: 1/2" Gypsumhoard Gypsumsinglulayer_Wallboard,_j12'4-5/8 3B 20 23 23 30 33 36 3_ _ 44 47 51 51 49 36 36 40 4.5 CT 128 aore_ studs
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TABLE 27A G_$IJH BOARD WALLS; $TC 34-39 (ConeI)

TransmislIon Lose (deelbell)

•_ el _ m o _ _ . lb/fc2 Lab. Co. Produce noce

FaolnS: 1/2" Gypeum board
Core_ _ wood 61_Udl

Be©kind: It2 I* Gypsum board RAL 2_2L,
TL-6$- SCandard scud,

4-5/8(36] 17 [22] 29 [35] 27 [39] 42 [46] 45 [38 E 3B 5,3 186 _ 99 dry _al3

Factna: 5 8*' Gypsum board
Corot 3-5 8" _l:aal s_ud8

(no LnauLqcLon)
_a_kins_ _/8" Gypsum board Noise J.soleClot_

#W'SL0 wJ.Chouc
4-5/8 39 25 26 29 28 29 _5 41 45 48 49 52 52 50 37 36 d0 - O(_L 132 tnsul.ac_.on 1,14

Facing: 5/8'* Gypsum board DryWaI3 wood
Core: Wood _cuds stud. 5)tl" fdre
Backlna: 5f8" Gypsum board ahla[d wall

4-7/8[37] I9 [35] 3L [3_.] 34 [37[ dO [45] 39 [40] 43 8 C'r 128 board 2,21

F¢_O£_S: 5/8 *j GypSum board
Core: 3-5/5" aCael ICuda

(no Insular:ton)
Baektns: 518" Gypsum board 5/8" Gypsum 1 t,

_-7/8 39 25 33 36 3_ 20 39 4_1 44 d7 _8 6,9 z+6 36 35 41 47 - Cf 132 baird wall 1_,;_0

FaoJAItt: J/8'* Gypsum board with
sou.d deadolldt_l board
llntns

Cord: Wood etude (naLled co
farina and baekJ.ng)

]_ack_n_; 5/_" Gypsum board w].Ch
lOUOd daadsni_ W board 5/8*' Gypsum
linch8 board wall wiCh

6 37 _7 18 19 29 33 33 40 42 43 d9 51 53 48 41 45 53 8 C1' 15d lining board 2_

Facinat 112 Gypstm board
Core: 7 wood aCt;de

8acklna: 1/2*' Gypsum board PAL ScaSgared scud _:_2_.,_-5/8{39] 19 [2_] 30 [36] 41 [/*3] _d [_9] _7 [32] 42 6,5 'fLea-t85 99 dry wall

%
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TABLE 275 GYPSLrHBOAR/]WALLS; STC 40-44

Transmission LOSS (decibels)

_" _ R _ _ g _ 2 weigh Foot.

Facing; 1/2" or d/Bu Gypsum board
Cora_ ExCrudad aluminum s_ud

and 1" glass f£ber

Backlng: I/2" or S/8" Gypsum board RAL MarllCe ParClclan
2-3/4 40 17 20 27 31 34 38 41 42 43 45 47 49 50 49 42 46 - TL68-61 122 System0275 23

Facing: Two layers of 5/F' Gypau_
board

Core: TWo la_ere Mecaled_e co_o-
wall pan_1 wtch aosle_
_n_ar, ace,

Back_: TWO layers of _/8" Gypsum Metal edge cord-
board wa_Z, acudless _._d_

3-1/4 dO 29 28 29 31 32 33 35 38 39 40 43 43 46 45 43 44 13.5 O" 128 board 23

FacinE; 3/2" Gyp_u_ board
_ora: 2-_/2" steel scuds

Backtng: 113" Gypaum board 1/2" Gyps_ 1.4.
3-1/2 43 20 24 37 34 38 44 48 48 51 _3 36 57 58 _6 62 43 o cr 133 board wall 19,20

Faalngl _/2" Gypsum board
_oce; 2-1/2" aCoel aCud_

and 2" Insulation
3a©k£n_: 1/2" Gypsum board 1/2" dyp|_bo_d wa_l w_Ch I

3-1/2 44 25 27 _O 35 43 _7 50 31 53 53 37 38 59 3044 46 " CT 132 dnsulacZon 1_._0

Facing: 1/2" KaIkore (ftreshteld)
• w_ch m_nlli_m 3/32" veneer

plaaCe_
dora: _©rew scuds

I Backing: %/2" Kalkoce (fLre_h£eld)

board Veneer pla_car, _9,3-3/4 40 19 21 _8 34 38 40 42 43 47 47 d6 _0 36 39 A2 44 cr 128 screw _Cud

Facl.8; _/B" Gypao_ board
> Core: Studs

_ackins; _/8" Gypaom board X/tL1421"2- DemOuoCable
3-3/4 43 23 26 32 33 33 39 42 46 48 _9 49 _7 _4 42 _6 52 _._9 72 $6 waZ1 eyac_ 19.20

i
Fac£ngl 7/lfi" Gyplu_ _and plaeCer

and 1/16" coaC f£_£ah
Coral 3/e" Gypa_ laeh and

holoscud

_acktng* 7116" G sum sand lancer p_ascer,_ _'_17,

and 1/1_ _ eoaC finish G pau_ lath

screw a_ud4-I/_ 4l 23 2E 30 3_ 40 43 44 48 d9 30 50 d6 37 42 47 31 14 C1" 128

Facl_; "t'wo _yar s Of 1/2" GypBU_
board

C_al 2-3/2 _l l_aa3 acuda
_ackingl One _ayar of 1/2 n_ Gypsum

board No_se laoIac£ofi
: W-S15

4-3/3 d4 28 29 31 31 33 d2 46 43 49 31 53 54 52 43 _4 47 ¢3_ _32 NO _lulaC_o_ 3_8

!

/ •
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TABLE 275 GYPSUHBOARDWALLS; STG 40-44 (GonCd)

Transmission Less (decibels)

_ _ _ lb/.t _ Lab* Co, Prcduec noce

FncLnd: I/2" Gypsum board
Cors_ SCrew SCUds

5scklnS: 1/2" Gypsum board _plum
wa_ _bofl_d _

ndlu layer, 5_13,
4_5/8 40 21 26 24 5l 34 57 59 42 46 48 50 50 47 37 36 42 4,5 CT 128 screw.sCuds 25

FSeL_S: 5/d" Gypsum bo0rd
Co_s_ MQcaledSm cocoweLl panel

with sables , runner, etc. HeCalsdS e
_eckLnB: 5/B i' Gypsum boord

cerswall, 5 d
4-5/8 43 29 28 26 32 34 37 39 41 43 45 48 52 54 55 57 57 19.5 CT 128 a_dlaa_ board l_._P

Fsetns: I/2" Gypsum board
Core: 3.518" scuds and 2-1/2"

i_sulatlen

5scktn8: 112" Gypsum board4.5/d 44 29 30 15 49 41 47 52 54 56 58 60 59 60 57 d045 " CT I52 _ _0

FSC£US 5/8" Gypsum board
Core 3-$/8" steel scud and

3-1 2" LnsuLaclon
BuckLnd_ 5/8 _ 5/8" Gyps_

Gypsum board besrd wall wICh I 4,
4-7/8 44 29 _5 40 42 43 47 52 55 57 57 57 54 45 do 44 50 cr 132 tneulscion 1_,20

FSC£_I TWO laysra of I/2"
fiy_sum board

Co_e: Screw studs

Bucking: O_lu lsy0r of l/l" Gy sum wallboard,
Gypsum hoard uo_ala_ced_ 5.13,

5-118 43 25 30.27 34 IS 42 42 47 50 51 53 54 50 40 4l 46 7 CT t28 scre_ scuds 23

Faalngl T_O layers of I/2" Gypsum
' board

Core: SCrew scuds

9ackiagl One layer Of I/2" Gypsum Gy sum wallboard,
board un_slanc_d_ 5,12_

5-1/8 44 26 30 28 35 37 41 43 _7 50 51 53 54 53 42 42 46 7 C_ 128 screw scud 23

Faat_g: _/d _' Gypsu_ board WICb
resilient che_o_

Gor_: Wood S_UdS NO_|O isolation,
gacklggl _/8" Gypsum board 0_._3 WIChOUC

_'3/_ 40 27 17 29 25 lO 42 42 46 _9 51 53 _l 42 40 44 54 _.4 CT 132 lnsulsClon l,l§

Faedns; _ _1'/ Gypsum beard Dryvall wood
Core; Wood studs and furri studs, _lreshilld,

channel ng wall board i_sula-

6ack_n_ 5/8" Gypswaboard ties, rell_Lent
5-3/_ 43 2_ 24 30 36 3_ 40 41 4g d6 48 $1 50 45 42 43 49 cr 1_8 _ur_lgg channel 7,23
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TABLE 27B CYPSI.IMBOARD WALLS; STC 40-44 (Coned)

Transmission Leas (decibels)

_ noes

FScingI 5/8" G psum with _ound
deaden[n 8 board scrips
(adhesive botwsen eha_e two)

Corsl Wood scud (nailed to gscln 6
aS8 backing)

Backing* 5/8" Cypsum w£ch so_nd
dasdenlo 8 boa_8 scrips
{adhesivebe°woesthese lye) 51a"eyp_hoar8

wall with
$-3/g 62 21 23 26 33 35 39 46 47 49 51 56 $$ 66 41 46 $1 a CT 154 besrd serdps 26

Foclng: S/6 ° Gypsum bosrd wish I/4"
Sound 8esds_llnl besrd

core: Wood Ituds (nslled Co facing
and baekln8)

Backing: 5/8 u Gypsum bsard wLch 1/6" 5/8" G plum beard
sound deadening board wall with

5-3/4 63 25 22 28 37 36 37 d2 &5 67 49 53 $6 5_ 51 54 5d 8 cr 154 board lining 24

Facing: Two layers af 5/8 e Gypsum
board

Core: Wood,cud
: _aoktnd: No bayers of _/E" Gypau_ pryWall_ wood

board scud, double
laver £1rs_hleld

6-1/8 40 25 23 23 3_ 3B 33 36 37 41 46 48 68 4_ 63 67 51 CT 128 wail board 23

i
i" [ Facing: Two Zayers of 518" Gypsum

bosrd

Core_ Wood scud and flberglal

_cyvsll wood scud,
Backi_gl _e layers of 5/8 e Gypsum double layer fI_a-

board shield wnllbosrd,
:' 6-1/8 42 25 23 24 36 39 3_ 35 38 42 47 dE 49 66 44 67 51 - Cf 128 lnaulae£on 23

Facing: Tvo layers of _/g" Gypsum
board sep_rals8 by £urrin 8
°hlt_ll

Cerll Hs_allSge °orevsZ1
Backlgg: _0 layere of 5/8" Gypium

bos_d 8eparaCed by furring Me°sledge core-
ohsg_e_ wall studless $ 6

6-1/_ 46 22 23 29 34 29 4_ 51 57 61 d6 66 68 63 59 62 66 1_*_ CT 126 bear_ iI,tO

F_cln8 : _/_e GypsUm board
Core; W0od a_uds I_d horizontal

Wood rtb_ DryWall, wood
StUdS Ill _sreS_

Backdng: 5/8" Gypsum board ftreshlel_

6-3/4 62 24 26 29 3_ 37 37 38 d3 _5 45 47 47 62 39 43 67 - CT 128 wallboard 23

Facing: _/8 'l Gypsum beard
Core: Wood _Cuda and no in*

lullllOn
Noise Isolation

Backing: 518"Gypsumboard W-w_
6-7/8 42 29 2d 31 29 35 60 62 44 46 46 48 46 39 39 46 $2 7,2 cr 132 (no insulacLon) 1_15
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TABLE 27B _PSL_ BO_D _$; $TC 40-44 (_ncl)

Transmt.s£on Lo,s (decibels)

Faclns; 5/8" Gypsum board
Core: DOUble row o_ Wood scud8
Backtna: 5/8" Gypsum board No£so laolst&on

W-W7
9-1/4 43 34 33 38 3_ 37 49 47 51 53 54 56 54 45 39 45 54 Cr 132 (ha lnsula#lon) 1,15

J
FaeCeS; 1/2" Gypsum board
Core; Chase wall wLCh 12" core

space - 1-5/8" CWO studs,
3-1 2" _tud braca ac 1/3 hetgh_

• 3ackingl l/2 _ Gypsum board Boime isolation
W-517

13 42 27 30 33 36 36 45 _3 47 49 $1 53 55 50 40 39 4_ - _ 132 (no lnsulstlon) 1_9

Faclng: i/2 u Gypsum board
Coce_ _eso walZ wiCh 12" co_e

space - i-5/8" two scuds,
s_ud b_ece s_ midhelRh_

3acking; 1/2" Gypcum board 1/2" Gyps_
13 43 30 31 37 40 40 45 47 46 49 51 53 56 50 39 _0 _7 - C¢ 1_2 board wall 19,20
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TABLE 27C GYPSUM BOA_DNALLS; STC 65-69

T_anemiasion Loes (doolbols)

m N m _ _ lb/_c_ Lab. Co. Pr_duoc note

Facing* 1/2" Gypsum board
Cots; 2-1/2" scud wlch 2-1/2"

insulac£on 1/2" Gype_ _'9,BaokLns_ I/2" Gypeu_ board board wail

3"1/2 45 23 29 21 61 A0 45 52 53 55 58 59 58 58 48 43 A9 " CT 132 with dnsulscion

Facing; 1/2" Gypsum board
Core_ 2-i/2" steal loud with

3" Insulation l/2" Gypsum
Da©kinsI 1/2" Gypnum board board wail

3°1/2 66 23 29 36 38 45 50 53 54 55 57 58 59 61 50 64 66 - CT 132 w_Ch £nBuiac_on 1_4

Facing; I/2" Gypeum wallboard

Wool Gypsum wallboard_
screw a_ud -

DsckinsI 112" Gypsum wallboard ¢oncempo wail 5.6_
3-1/2 47 24 29 30 37 63 47 51 53 54 _5 _6 57 58 53 66 47 5 CT 128 demouncable 23

FaG/adz 518" Gypsum board
Core; 2"1/2" stud w£Ch 2-1/2"

insulation 3/8" Gypsum
_aokin_: 518" Gypsum board board wall I 4

3-3/4 45 26 35 36 40 44 68 52 53 5_ 59 5A 50 64 41 65 51 - CT 132 vL_h Insulation 1_,_0

Fac_nBl 1/2" gaZ-_ora wLch miriam
2/32" Kai-Kots pla0cmr

CorGI 2-112" _crew |cuda w£tb 2I_
_Iberslaa

D_cklns: 1/2" K_l-Kors with minimum
3/32" K_I-KOCa pls_c_r

Veneer_lss_er, _t_,3"3/_ 45 25 32 3_ 39 g3 46 49 fl 51 51 53 50 42 42 44 47 6 CT 128 ocrsw stud

Fa©tngz 1/2" G_ BU_ bOlrd _ch b]_ _
_ypsu_ _oa_d l_nLng/

_acki_ll 1/2 h G_pS_"_ board wlehCore 2-1 2" acr_aeuds 1/4" Drywall scre_
_psu_Oard L_nlng nCud, 1)4" Oypsum

g 45 22 28 27 17 40 _3 44 6B 50 _I 52 53 50 47 47 52 - CT 128 wallbo_rd 4_23

Facing: i/2" llnd lascar and 5/8"
gypsum llC_

Coro: _'_/2" acraw scuds
gsckins: 1/2" land lal_lr add 3/_ _1

lat_ Lath a_d plsater_
screw Icud, 5 i0

g-_/4 4t g 1_ 3t 40 _g _8 52 53 55 5_ _8 41 _7 $2 $_ 59 22 CT 12_ board 1_,8_

FIC_I _/2 'I land Is|Cot agd _/_11
Bypaum laC_

b_cktns_ 1/2" sand plascor and 3/_" 318" Oy a_
_ypsum lath lath w_1 wlCh _ _1

4-1/4 46 34 33 38 43 46 48 52 53 52 52 49 43 42 48 50 54 _2 CT 128 Band pl_tar 1_.2_
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T_L[ 27C GYPSUH_0_ _J.S; STC45-49 (Contd)

• ransmLBeion Loss (decibels)
J

_ _ N _ Lab. Co. Produce noes

Fnaifl8: 1/2" GypSumboard Oypou_wallCOre: 3.5 8" screw scuds
BackLngl 1/2 _ Gypsum board bonrdl liable

layer,,crew _U,4-5/8 46 25 31 34 38 43 47 49 52 53 56 _9 59 61 47 42 46 $ cr 12a scuds

F_clna; i/2" Gypsum board
Core; 3-5/8 q' screw scuds rich Oypsusvell

flberslas bol_s b°arde |t"BI'O _"_13,
Becking: 1/2" Gypsumboard layer e screw

4-518 46 27 32 32 37 _043 46 _9 $3 54 55 55 55 44 42 47 5 C? 128 s_uds

Facile: GyPSUmboard
Carol 3-J/8 '+ steel s_ud NoLsa ilola_/on.
bacbt.S: Gypsum board _-SlO, 3-I/2"

6"_/_ 46 28 32 35 39 d4 68 _2 _4 _6 56 5_ 58 _5 _ _3 _6 - Cr 132 lnsulselon 1_14

Facl_: TWOlayers of 1/_*' Gypsum
boar_

Co_e; 3-_/_ it Jcraw a_ud end 3_
flberslss bol_s

aaeklns: One layer of 1/2" Gypsum Gy sum wallbosrd,
bos_d _fl_alaJlc_d _ _.l_a

!*1/8 49 2? 3g 36 41 44 _ 40 51 t_ f6 56 _8 5_ 47 _6 _2 7 C_ 12_ scrl_ #cudl 23

Facing: Two layers og 1/2" Gypsumboard
Core; 3-t/_" screw e_ud and 2"

glblr_ls| bolC|
Backlog: One layer of 1/2" Gypl_m Cy s_ wallboard_be&ca unglla_e,d, !.12_

t*118 _9 29 34 36 _0 _3 _7 I0 53 55 5_ _6 56 57 I0 46 $0 7 Cr 12_ screw lends 23

_aO_gl _a ley_tl Off 1/2 II Oypsu_
board

Cor_: 3"t/8 *t • eel acud_ _lCh
3-1/2" Insulation

backlnSl One laye_ of 1/2" Gypsum

_oera be_rd _ll wtch _-19,
i: 1.118 g9 3_ 37 dO 43 46 _9 _2 54 _6 56 58 60 _9 $2 46 49 • _ 132 Insulation _d

FacLnal 5/_i' C_psum board wlch
rellll_c channel

Core: Waodseud_ and 3-1/2"
_£be_laa

Back_n8: 5/_" Dypeum board Nol_e isolation,W-W1 3-1/2"
t-3/8 &6 29 33 37 _0 4g 50 _1 $4 _4 _ t$ 5_ _h 42 f0 58 _,_ C_ 232 l_s_l¢lon 1,_t

Facing I 1/2 e Gy e_l board wllh 1/_"
_ypaam _olrd _dgl_ 8

Core: Need aCuds

gack_nal 1/2" Gypsum board wtch 1/4" DZl/_V..4,,Gypsum_olrd l_nlng wa11-
$-1/2 4t 21 25 _2 36 39 43 44 48 52 _3 56 57 5f 51 50 53 " C_ 12_ board 4.23



TABLE 27C GYPSUM BOARD WALL_; $TC 45-4g (ConEd)

Transmission Loss (doolh@lB)

lbl_t- Lab, co, vroduc_ note

Facing: Two lnyors of 1/2" Gypsum
board

Core: 3-5/8 n Stoo_ _ud

BackLng_ one layoc OE I/2 I_ Gypsum Gy IL_ board
board Wa_l wLCb

5-1/2 45 29 31 35 3_ 35 41 48 47 49 51 53 $6 53 43 41 46 " CT 15_ board tining _19,

Facing: Two layers of 1/2" Gypsum
board

Cots: 3-$/8" _orew scuds
Backing: Two layer| of 1/2" Oyps_

board Gypsum wallboard,
double foyer, $ 13_

5-$/_ 46 28 31 33 35 4L _3 44 _9 $2 55 $5 56 53 44 45 _0 9 CT 189 _crsw s_ud_ 2_

F_oln$: 't_o layer| o_ 1/2" Gyp.um
hoard

_ Corel _-_/8 O |Craw _cuds
_ocki_8_ Two laye_a o_ _12" Gypsum

board GFpsum wallboa_d_
doubla laycre 5 12,

5-5/8 48 3_ l_ 34 38 _1 45 47 _1 53 54 $7 57 57 46 46 50 9 C¢ 12B scrsw s_ud_ 2_

Faclns: 5/8" Gypsum bosrd with 1/2 _'
Sound doadsnlng hoard _nlng

Cor_l Nood _tuda

_aoking; 5/8" Gypsum board wlch 1/2" Oy sum ho=rd
found deoden£ng board linin_ w_l

5-314 48 28 27 37 41 _3 44 48 $0 51 53 55 59 57 55 57 60 8 Ct 154 board l£nlns 24

• Faclngl 5_8" Gypsum b_ard ',_.ch 112"
sound deadening board l£nin_

Core Nood a_ud_
gaoking_ 518" Gyplum board w£ch i/2"

doadenLng board idnlng RAL Y_rcic_on wal_
5"7/$ 48 2b 28 3_ 37 _2 47 51 $$ 58 61 62 64 63 60 61 64 7,7 TL70-3 189 ayscem 21_22

Facing; 5/8" Gypsum board w£_h II2"
_ound daoden£_g board l£ning

, Cor_ Nood studl (alI nailod
_: .: to ocher)

Bsckin$1 5/_" Gypsum board wl_h 1/2" 5/8" Gypsum
sound dooden£n 8 board 1£n£_ board wall wlch

6 _6 22 31 36 38 42 46 47 50 $3 55 _7 $6 53 51 _4 55 8 CT 154 board lining 2_

Facing; 518" Gypeum board w_ch 112"
sound deoden$ng board lining

Coco; Nood acud_ (adha_dvo applica-
tion)

_ockin$: S/B" Gypsum board wlch I/2" $/8" Gypaum
sound doaden£ng board lf_ir_ board wall w£_h

6 48 24 3_ 38 39 43 47 48 $0 5_ 56 57 54 52 50 53 52 B Cr 154 board linln_ l_
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TABLE 27C GYPSUM _OARDWALDS; STC 45-49 (Concl)

Transmls|£on Lois (dec£bela)

o

lb/_- La_, Co. produce na_s

Facing; TWO layers of 5/8" Cypeum
board _sparaCed by furrtng
channel

Core_ HetaledBe corewal$
Backlng_ %'we Zayera oE 5/8" Gypsum

board soparaced by _urrSn_
©hannel He_81ed_

¢orow_l_, Scud- _ 6
6-1/4 46 22 2_ 38 44 48 53 57 61 6& 66 68 69 69 61 63 66 18,5 CT 12B less board 1_9

Fac_g: 5/8" GypSum board
Core: _ood s_uds w_¢h PLborglas Noi_e isola_Ion
_ncklng¢ 5/8" GypSum board W-W$ w_h

b-7/8 dg 25 31 35 40 40 42 45 46 48 50 53 54 50 49 51 59 7,2 G&II 132 Insulation L,3

Facing: 5/8*' GypSum board Dry_a11_ wood
Cor_ Wood _cud wi_h _lber_las flr_shlal_
9ackln8_ 5/8 ° Gypsum board wallboard,

7-1/6 d5 32 34 38 42 d2 43 42 45 47 48 50 50 45 41 45 49 - C? 128 £nsulaclon 4_23

Faclng: 1/2" Gypsum board
Core: Double rows of wood _uda

wLCh 1/2" sound d_denln_
bo_rd £_ I" apace besw_en
owe rows

_ckln_; 5/8 '' Gypsum board Gypsum
9-1/2 48 27 30 _5 3_ 39 43 47 55 53 56 59 61 62 57 61 b? lO CT 154 board wall 24

FlC_l_i : 5/sefiypaum board
Core_ Double row oE wood scuds

and 5 mr1 polycbeylane £_m
b_wle_ two rows

Backing_ 5/8" Gypsum board 5/8" Gyp|_

10-1/4 45 26 28 33 33 37 42 46 49 51 55 57 59 5_ 56 49 OC_L 15_ bo_rd w_11 4,2_
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TABLE 27D _YPSUH BOARDNALL_; STC b0-54

Transmission Lass [dealbvlu)

._ FaCing: Two layers of 1/2" Gypsum
_, board

:_ Care: l" Flber81o_ and burringchannoZ
B_ckdn8_ 2'i MoCalod8_ corawall pa_ol,, 8 Hetalodbo Coco- 5 6,

(no_,)53 29 33 37 43 87 51 5b 56 57 5b 59 60 dO 80 62 64 12.5 CT 12_ wall studloa_ 1_,19

i Y_clns: i12" Gy sum board with i/4"
E

Gypsum _oard Zin{ng
taro: 2-1/2" scre_ ¢_ud _l_h 2"

glass blbor
backin8_ i/2" _ypeu_ board _lch 1/8" _ry_oll scra_

Gypau_ ooard l£aln 8 s_ud_ 1_"G_psum
4 b8 32 33 36 _3 48 52 55 55 55 54 b7 60 62 62 59 66 CT 128 wallboard 4,23! -

Facing; '_qo l_yo_s o_ i/2" Gypsum
board

_ra_ Scre_ s_uds (2-1/_" and
&lass _ibor)

backing: One leys_ o_ 1/2 Gypsu_ 8y s_m w_Llbo_d,2_
hoard R_L un_slonced, 8.2_,

4-1/b[52] 34 [381 _0 [861 b0 r_l 5_ [b6] 5d [511 _l 7 TL_6-56 128 icrow studs 23

I Faclngl T_O la_ero og II2" Gypsumboard
v_ Cogo: 2-1/2 II _c_el a_d _l_b

f[bsr_l_s l_gl_llog

i! _ackln8_ Ono foyer of 1/2" Gypsum No£s_ l_olation
board W-515 wI_h 2-1/2"

' _-3/8 _1 32 b_ 35 43 47 _2 bb b6 58 58 go dl 61 54 87 51 - CT 132 insulation 1,8

Facing: i/2" Gy elm board w_h I/2"
Gypsum _oard llnlnb

Carol Screw scuds and ls0s fLber

Backinb: 1/2" cypsum bosr_ wlth 1/2" Gypsum board wall
GFpsum lintn8 R/d, double Ioyor, _.B_

6-1/2 53 38 8Z 44 g3 47 89 bl 54 55 55 58 _8 58 53 bl 52 9 TL6_*_ 128 seraw s_udl 2g_b

Fac_nS: TWO layers of b/g" Gypsum
board

Cor_: Screw scuds
b_cklng; Two layers o_ S/b" Gypsum

board Gypsum wallboard
double layer, 2,5

,'! 5 [501 28 [351 41 [441 48 [511 53 [551 53 [541 55 11 G&]I 128 screw s_ds 8_21

yaclns: T_o layers of 1/2"Gypsum
board

Core: 2-1/2" steel scuds

_: Backing: NO layers of 1/2" Gypsum Noise isolation
board

_-b16 no 1 8
5 50 32 36 36 gO 39 46 52 52 53 55 56 57 b7 54 bO 54 CT 132 n_ulacion) I_,_0

/

]



TABLE 27D GYPSUH BOARDWALLS; STC 50-54 (Coned)

_ranamtaslan Losi (decibels)

_ _ _ _ _ _ -7 lb/.c_ Lab, Co. pr0duec no_e

Facing: 5/8" Gypsum board

Core: Wood scuds, fiberglas and Drywall I wood scuds,
furring channels firesbield wabg-

BackSng: 5/8" Gypsum board board, res_lienc
5-3/8 [52] 32 [35] 44 [d8] 51 [52] 5g [59] 56 [58] 59 cr 128 furrlnd channel f,21

Facing: Two layer_ of 5/8" Gypsum
board

Core: SCreW studs and mlo@ral _ooi
Backing: One layer of 5/8" GypSum Unbalanced,

boar d SCrew Ituds,
Gy su= 2 5

§*112 [53] 31 [37] 48 [48[ 56 [56] 56 [57] 56 [53] 55 9 G&i[ 128 wallboard 1_,21

Facing: Two layers of 1/2" Gypsum
board

Core: Screw studs and fiberglas
bolus

Backing: Two bayers of 1/2" Gypsum Gypsum wallboard_
beard double layer. 5 13,

5=5/8 50 30 3g 36 38 46 48 50 53 56 56 57 59 59 d8 48 54 9 cr t28 screw s_uds 2J

Facing: Two laysr_ of 1/2" Gypsum
board

Co_e: 3-5/g e screw J_uds, 3"
fiberglas boles

_acking; One bayer of 1/2 e Gypsum
board Gypsum wallboard, 1

double layer, 5 12,
5-5/g 53 34 38 38 43 46 50 53 56 _9 59 61 61 62 55 51 55 9 cr 12B screw =cuds 2_

Faclngt 518" Gypsu_ board wi_h 112"
HOmOsole sound dssdsnin 8 board

Core: Wood scuds
Bmcking: 5/8" Gypsum board with I12" 5/g a G psi.= board

H_osole sound deadening beard KAL walb w_ch a_und
5-7/8 50 27 29 37 39 d3 46 47 51 52 59 62 62 60 g7 57 55 - 506-2-67 97 deadening boards 23

Facing: 5/8" Gypsum board wtch i/2"
sound dsadan£n_ board

Core; "Wood s_ud and glass fiber
insuls_lo_

_ _acktngz 5/8" Gypsum board _ich 1/2"
, _ound deadunln_ board RAL Par_i_ion walg

5-7/8 52 25 22 59 43 46 56 55 57 59 62 63 65 64 61 62 63 7,g T_70-2 189 system 22,23

Facbn_: Two layers o£ 1/2 't Gypsum
board

Co_o: 3-5/g'* _c_ew scuds
Backtngl TWO layers of I/2" GFpsu_

board
Gypsum 1 14

6-1/8 50 34 3_ _o 42 40 _7 53 52 _4 55 57 59 58 _8 4g 52 - cr 132 boo,dwell l_,2_

Facing: Two layer_ of 5/8" Gypsum
board

i core: 3-5/g" screw s_uds
oacking_ TWO layer8 of 5/8" Gypsum

i board Gypsu_ wallboard,
double layer, 2 f

i 6-118151] 29 [39] _I [45] 48 (54] 53 [54] 53 (54] 57 11 C_II 128 screw scuds g_,_l
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TABLB g7D CYpSUH BO_ WALLS; STC 50-54 [Contd)

TransminsionLojn (decibols)

 elb Fo°-. _ _ _ _ _ _ _ _ lb/_t_ Lab. co. erod._c _oto
Facing: 1/2" plascar with £Inish

coat and 3/8" lath
Core_ Hole scuds and 3" fiberglas

gesilient
Backingz 1/2" p|ascer with finis_

one

ooa_ and 3/8" lath side I Gypsum
la_b and plaster 5,16,

6"3/16 51 39 41 43 46 47 51 53 55 58 57 56 51 47 51 53 56 12 CT 128 holostud 23

Facing: Two layers o£ 5/8" Oypsum
board Drywall, wood

Core; Wood s_uds sad furring ntudp doable
la er £Iraahle]d

channal wa{lboard, in-
Backing: T_o layers of 5/g'* Gypsum sula_iofl reslli-

board ent furring
6-5/B 50 27 34 36 42 44 46 49 51 54 5S 57 57 54 51 53 57 " CT 128 channel 23

Paclng_ Two layers o_ 5/8" Gypsw
bo_d Dryuall, wood

Coral wood scuds, 3-i/2" _lberglas _tud_ double
and gurring channels (one side) layer fireshleld

Dackin_: TWO layers OE 5/8" Gypsum wallboard, in-sulation reslli-
board ant furr_ns

6"_/8 54 32 37 39 4d 48 50 52 _5 57 5_ 60 60 59 5_ 56 59 " CT 132 channel 23

Pacing: 5/g" GypSum board
Core: Wood scuds and fiberglas

insulation NOI_e isolation
_acklng; 5/8" Gypsum board W'W5 with

,i 6-7/8 52 30 38 43 43 4§ 47 $0 52 $4 54 57 55 52 54 56 58 7,2 G&II 132 lnsulagton 1_15

pscingl l/Z" Gypsu_ board wl_h 1/2"

• sound deadsning board Staggered s_ud/
COrd: Wood s_udl dry Wall w_Ch
8acklns: I/2" Gypsum board with 112" sound deadening

Bound dendenlng board RAL board _21,7-314150] 29 [3_1 40 [4_1 47 [521 58 [611 62 [591 57 g _6_-2d0 99 .

Facing: 518" Gypsum board with 112"
sound deadening boa_d

Core: Woad scuds

Dscking; 518" Gypsum board with I/2 e 5/8" _ypsum bosrd
sound deadening board RAL wall wl_h sound

7-7/g 50 27 30 34 39 _g 47 52 56 _9 59 60 60 61 61 60 60 8.5 _70-4 189 desdsnin_ boards 22,23

Facing: Two layers of 5/8" Cypaum
board

Core: Wood stud_
Backing; Two layers od 5/8" Gypsum Dry wall, _ood

board studs_ staggered
double Iny_ar fire

g gl 31 35 36 42 45 47 d9 51 5_ 5d 56 _6 53 51 55 59 C_ 128 shield wallboard 23

pacing; TWO layers of 5/8" Gypsum

_or@l Wood s_udo a_d 3-1/2 e
fiberglas Dry wail, wood

hacking: Two layers of 5/g" Gypsum stud. scasgered,
double la er fire

board shield wallboard
8 53 35 39 45 45 49 49 52 53 54 55 56 57 54 50 53 57 " Cr 128 insuls_ion 23

i



TAHLE _TD GYPSUH BOARD WALLS; STC 50-$4 (Concl)

Transmission Loss (decibels)

c_

,oo.
Pacing_ 5/8" Gypbum board wi_h i/2" ---

Dec[ban llnIn 8
Gore[ Ooubl_ row o_ Wood s_ude

Backlng_ 5/8" Gypsum board wl_h I/2'*
Daciban lining Dry wall, wood

stud., Dec/ban _[8,8-1.21531 3l [371 43 [491 _3 [581 61 [611 64 [641 65 Gbll 128 boar d

Facing: 5t8" Gypsum hoard
Care: Double row of wood e_uds (l"

apart . 112 H found do.dan_n 8
board In ehs_ cavity and 2
insula_£on

5/8" G sum
Back/ngl 5/8" Gypsum board YP

beard wall
9-1/2 i0 27 33 38 40 _1 45 g8 52 53 57 59 61 61 57 60 lO Ct 154 w/Oh Insulation 24

Faclng_ 5/8" Gypsu_ board, re-
s/liens channel and 1/2"
sound deadening board

Gore: Double _ow o[ Wood _ud_

Backing; 5/8" GgpBOg board 5/e" _ypeu_
9°3/4 50 32 3I 36 38 46 48 53 57 57 61 64 65 60 49 51 56 tO CT 154 bol_d wall 24

Facing: 518" Gypsum board,
rosilten_ channel and
1'2" sound d_daning board

Garo I Doubla row of wood s_uds

Bscktng; 5/8" Gypsum board §/6 *_ Gyplum
10-_ il 31 33 39 41 45 49 54 57 60 64 67 68 68 65 69 73 10 CT 128 board wall 24

Facing: Two layers of _/2 ° GypSum
board

Core: Double _c_ of _ood .cuds
DryWall wood

Backing TWO layers of _/2 't Gypsum s_uds _oubleboard
la er (1/2") fire

10-1/_ f4 31 36 41 41 45 50 52 55 58 57 62 63 64 59 57 62 - CT 128 shield wallboard 23

Facing: l/2" Gypsum board
Cora_ chaa_ Wall wIch 12" co_e

] apace 1-5/_'* two .cuds,
3=1/2 'I one layer insulation,
aeud brace at 1/3 poinCs

Backing; _/2,, Gypsum bOa_ d Hollo Inaulac$¢n 1,

N-St7 with 3-i/2"i_13 _2 33 37 39 _2 46 50 $3 55 §7 59 60 62 61 50 48 54 " OCRL 154 insulation ,}0

Pncln_: 1/2" Gypeum board
Corl; Chsso wall wlth 12*' cord

apace 1-_/_ a CWO scud.,
3-i/2 d one layer insulation
S_ud b_ace ac midhvlghe)

g_ckLng: 1/2 Gypsum boa_d

1/2" Gyps_ _19,13 _l 34 40 41 43 47 $1 52 53 57 59 61 63 62 51 50 55 OCRL 154 boa_d wall
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TABLE 275 G_rPSUM _O_D WALLS; STC 55 and HI_IER

Transmission Lose (decibels)

m ._ _ 1_t2 Lab_ Co_ p_oduc_ no_I

Facing: TWO layers of 1/2'* Gypsum
board

Core: 2-i12" steel scud wJ.ch
2-112" Insulation ,

_aeking: Two layers of 1/2" Gypsum
board Noise lsolsClon

W-S16 with 2-1/2 d I 8
$ 58 35 39 44 49 53 57 60 59 61 62 63 64 54 59 55 57 - Cr 132 Insulation 1_,_O

Facing: "two layers of 1/2" Gypsum
.board

Co_o: 3-5/8" steal stud with 3"
Insulation

Sacking: Two layers of 112 s Gyps_n
board I/2" Gypsum I 14

6-1/8 56 40 44 46 48 52 56 59 58 60 60 61 63 62 55 52 57 CT L32 heard wall 1_,2_

Facing: 5/8" Gypsum hoard
Core: Double ro_ of wood scuds

and 3-1/2" fiberglas in-
sulation Noise lactation

5ackingl 5/8" Gypsum board W-W7 with 3-1/2 d

; 9-1/4 55 34 39 44 44 48 53 51 55 57 59 61 63 58 54 60 65 C¢ L32, insulaeion

Facing: 518" Gypsum board

COre: Double row of wood scuds
and 9" fiber lag insulac/nn

Backing: 5/8'* Gypsum _oard HoLse lsolaelonW-W7 wlch 9"
9-1/4 58 41 43 _5 45 51 55 54 57 59 60 62 64 62 59 d3 55 7,1 CT 132 insulation 1,15

Facing: Two layers of 5/8" Gypsum
board

Core: Doob]e row 05 wood scuds
an_ 3-1/2" fiberglas

Dry t_ed
5ackins: TWO layers of 5/_" Gypsum

scuds, double
board layer fire shield

10-_4 57 37 39 _5 47 49 52 5_ 57 60 63 66 67 67 55 66 67 C_ 128 wailbosrd 23

Fae/ng_ 1/2" Gypsum board
Core: Chase wail with 12" core

space 1.518 _' tWO scuds t
9-i/2 'I insulation, stud
braces s_ mldhelghc

,acki_g_ 1/2"Gypsum bear_
Noise isolation

13 55 38 42 44 _5 47 54 5_ 56 59 61 63 65 62 53 51 57 " CT 132 ln_elation

_aoin8: Two layers of 1/2" Gypsum
board

Core: Chase wall with 12" co_e
s ace, _-_/g't tWO s_uds
t_ree layers of 3-1/2" In-
sulation, scud braces at
midheighC

Backing: One layer of 1/2" Gypsum
board

1/2" Gypsum _19,13-U2 $9 42 A_ 47 59 _2 55 57 59 62 62 6d 66 dd 57 56 61 CT 135 boa_d w_ll

Faolns: Tan layers of 1/2 e Gypsum
board

Co_s: Cilass Wail wl_b l_ I* core
s ecs_ _-51_'* tWO scuds
c_rea layers of 3-1/2" [n-
sulaClon, scud braces at
midhelshe

Backing: Two layers of 112" Gypsum
, board

1/2" Gypaum 1,19
14 dO 43 d5 d8 50 52 55 57 58 61 65 fi5 tiff 67 59 59 67 C_ 112 board wall 20
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FOOTNOTES POR TABL_ 27A, 27Dp 27C, 27D, 27£ I

GVPSLq4 _0ARD WALLS i

1, Data _ore p_oV£ded in a gr_phlcal form.

2. Bracketed d_ta are £or 173p 320, 700_ 1400j 2800 I{_ roepeccively. Tho brackocad[STC],gLven fOl_
tho_o daCa, _a an _varaga o_ £_equonele6 _a_he_ than un _¢Cudl STC.

3. STC cange,

4. App_oximace chickne6n aa computed Ero_ Cho sketches o0 the _oducc.

5, Honloadboaring ual$,

6. HOC CO be uaed In humid euvL_onmanc,

7. 0nslliQn_ fu_l. 8 ch_.nols on both sides do _o_ $ne_oaae tren0_£aston lose,

B. Recoesuended maximum hoi8hc_ _2_0"

9. Recommended ma_i_m huighCl 10_0"

10. _ec(:_nm_ndnd maxir_m hu_ght: 8'6"

11. _occ,=:na_dad _ax_m height: 1_'6"

12, Racc_anded maximum height: 17'3"

• 13, 0oco_ended maximum height: 20_5 *_

I_. IIoco_mended _nx£mum heLshc: 16'0"

15_ Recommended m_lmu_ hei_hc_ 14_0 *_

16, Reco_endod _'_i_ hoishc: 22'0"

_7. Roc_e_dod _i_ halg_l_: 13lO"

10. _l_e_er m_c H_ within a mHlmum o_ 3 hrs.

19, To_¢_d _nd _v_lu_tod accordtn& Co/_TH _90-70,

! _0, Tes_ed and sw_u#C_d _ccordJ.n S co ASTH _413-70T.

22. _o_od and nwlu_c_d _ccotdLns co A,STH E00-61T.

I'_ 22. T_oCod nnd owluaced _c¢o=dLn8 co A.qARP Z-2_*_0-1937.

I 23. TisCed w_d av_l_nted _ccordLn_ co ASTH E�O.66T,

i _ _ 2_* T_c_d _nd _valua_d _c¢ordLn$ Co AHA 1-ZI-19_7o

I
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TABLE 28

STEEL WALLS

The sound transmission losses of wall constructions where sheet steel

is a major component of the wall system are listed. These walls ere avail-

able with insulation placed inside the cavities to reduce sound transmission.

Figure 28 shows the internal details of one specific steel wall partition.

The classification between semipermanent partition and wall is not always

clear and therefore Table 38 should also be referred to for additional prod-

ucts which can be compared directly wlth the products listed in Table 28.

The companies (by numbers sho_n_ in Section If) with products listed in

Table 28 are: 62, 182.

ROCKWDOL
SOUNDIN_ULATJON

Figure 28 A Section through a Steel Partition

GLOSSARY

Gypsum: A hydrated sulphate of Calcium. CaSO4"2H2O. Used for msklng wall-
; boards, pl_ster of Perle, etc. '
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TABLE 28 STEEL WALLS

Transmission Loss (decibels)

m _ _ _ _ _ lb/_t Lab. Ca. vroduec note

panel StlfEnace and reck wool
Insulation between 20 So+ steel
sheets,

RAL Monollno wall i,
2-1/4 59 15 23 30 33 3S 40 41 42 43 44 46 46 48 46 &6 49 4,46 TL73-I04 182 Partition

WULSoS steal ribs, votcic_l
self,nets o_ 14 So. 8coal and
COCk wenl Inaulatlon between 20 So.

steel shoots. G_l Twinline DF-410
2-1/4 40 18 34 37 39 45 44 5_0 VHP 7b-ST 182 Pacclclon 2

Welded Steel Ribs, vertical a_lf_no_s
o5 14 So* steel and rock_ool £ns_la-

cion bet'_oen 20 Sa, steel shooCa C_dl Co orate _,2"1/4 41 17 34 39 42 46 43 5,13 _ S4-ST 182 MS-_54

Pocfo_atod 18 Ra, Galvanized steel
B-linac wLCh SIasa flbers sealed £n

olyachylene base and channel wail Channel Wall 1,

_0 go, Galvanized steel, PAL end S-Liner z6*2-1/2 29 16 14 ZG 1S 50 23 25 57 29 31 34 36 35 34 36 34 4,5 TL72-66 62 Wall Sya_em

Perforated IS Ka, Galvanized steel
C-linoc wlch S[ass fibers sealed £n

olyechylenoga,GalvantzodbaSSandsceel,channelwall Channel wall _,

_0 PAL and C-lino_ 6_
&

3-1/4 $3 lb 16 18 20 23 26 29 33 36 38 41 42 40 40 43 45 4,7 TL72-66 62 Wall System

Perforated 18 AS, GalvanLzed steel
C-liner with SSaSS mineral fibers and
and l" thick slams fiber insulation
boCh _ealed in polyethylene bass,
Channel wall 20 SO, Galvanized creel Channel wall _,

RAL and C-liner S_3-1/4 40 22 23 25 27 30 33 37 42 44 47 49 51 5S 52 55 57 5.6 TL72-S1 62 Walt Sylcem

Perforated l_ Ks* Calvantzed steel

C-lino_ wICh S_SSB fibers _oaled

l_ polyethylene bess , lhadowall 20 ga, $hadowelt _,

_lvanizod stoat* R_L and C-linec 6'_3"i/4 44 20 23 30 35 39 44 48 50 51 54 55 54 52 51 51 53 6,t TL70-231 62 Wall System

18 _e. Galv_nl_od steel C-liner
WIC_ 5/S" _l_boa_d and gla_a flbora,

20 So. Ga£vanlzed _tool $hadowaIl. ghadce_allandC-liner _:
4-3/4 46 24 25 31'36 39 44 49 53 5_ 55 55 56 57 57 57 58 iI 9AL _2 Wall System b

F_0TSOTE_ FOR TADLB 28

STZS_ WALLS

1. Teated and evaluated aecocdin S Co A_T_ _ 90-70

2. Tested end evaluated aecocdins to ASTM S 413-7_T

3. Teated _nd evaluated aocordins to _STH S 90-66T

4. Teated _d evaluated accordlns to ASTH _H-14-4

5, Teated and evaluated accordins te ASARP-Z24*lg-1957

6. "B-llne_" - "C-linoc" Hanuf_otuce_'s doscclpClen
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TABLE 29

MASONRY WALLS

The sound transmission losses of masonry walls aye listed. These are

load-carrylng walls made from blocks or s_ructural tiles, and consequently

they are heavier than those shown In Tables 27 and 28. Figure 29 shews a

masonry wall made from concrete blocks. Masonry walls provide good sound

attenuation and poor sound absorption. The sound absorption can, however,

he 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-

panles (by numbers shown _n Section If) with products listed in Table 29

are: 25, 31, 89, 102, 141, 162, 186.

Figure 29 A Masonry Wall with Plaster

l
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/
TAnI_ 29 HA$0_y WALLS

Trana=laaton Lose {decibels)

._ N vooe-
_ N _ Ib/fc2 Lab, co. Produc_ note

15-3/4"x 7-3/4"= core o_

_IbQrglan wi_h par_oraced 1,4,
glazed kilo Eating, PAL 3,6,

3.73 43 35 [35] 37 [38] 41 [d2] 47 [311 53 [54] 35 23.75 TL29-112 25 5ou_d bar 8

7/16" pl.aear and 1116" 11_
u_y coal faolngwlch carl o£

_. X 3" I 16" corolla atruo-

lural _lay tdla. NQ plasear S_lrkualll lllad 2_41
on back off wail usod aa a RAL abaoab£n6 Jound

3.73 46 masonry wall produce. 32 N3-24 162 =21=

4¢ouaclo oaramlc gl_zsd
aerucevtal facSn _lls
(3-3/4"x 3-1116 _ x 11-3/4"1
Ua_d a. a masonry wall produce, 1p4,

RAt, 5[g '3.73 46 40 C401 42 [403 41 [451 51 [311 34 [56] 38 35 1'7.60-83 162 S_R aoousclka

NO coati o_ bondox camenc
baao _llnC gaol g" cars o£
masonry wall (Snxtd"x5''1
II hcwal ht concra_a blocka

(5_% Way'It@ & aand aggragl_a _
111) 1 _o pIaatl_ or pal_C on oa/k

KAL Soundbol x 2,5,
-- 6,0 43 38 [37] 26 [371 _0 [45] 43 [331 30 [301 36 26 363-3-66 141 Typa "A" 6,7

TWO ooat_ of bogdax cement
base pal.t dicing' _ora o£
masonry wall (8"lib"x6 ''1
Proud[ooC soundbloxTypa ^
blocks with Wayli_o sand
aggregate (111) no p]_ster

_: or patnc on back,
gAh 9o_ndblox 2, 3,

--6.O 47 38 [411 38 [433 44 [483 21 [56] 58 [531 58 28 365-3-66 141 Typa "A" 6.7

TWO coa_8 o_ bondox comsne
baso pa_Bt £actn8 cQro o£
_sortry wall (8"xlb"x6")
Proud_oo_ aoundblox type g
blocks with Wayllta _and
(1111 aggreglle. No plaseor
O_ pal_C on back.

KAL Soundblox 2,5.6
6.0 43 39 [421 38 [41] _9 [21] 53 [551 60 [561 38 30 36_-2-66 141 T_pa "g"

Co_crata blocks and ooneret= brtcka. 31 3

sil_a a_d Shapas. _9

llasonry unica of all adzas. 186 Weblics

A_Co ©14vld

Wlyllta co_oglll
gas_nry bricks and blocks. 102 _aonry unto 11
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FOO'_OTE5 FORTABLE29 !

M/_ONRYWALLS

_. TeaCed and _v_l_laCcd =ccDcd£n_ CO _STME90-55.

2* TusCed and evalueCed accord£n S Co ASTHEg0-61T.

3. Tested aqd evaluated accordins co ASTMEgo-66T.

4. Te_Ced and evaluated acco_ding co A_^ Z.24.19-1957.

5. "BTC" ,u=bar £a a nine frequency avorasep not a ¢cue STC.

6. Dace _n brackets obtained £n the ode-third occav_ bands centered aC 175, 350. 7001 1400 and
2800 IIz.

7. Temperecuro r_nse: to 400°F _ero tle_ •p_ead_ resistance a_M aa concrete. Surface
_nelCy i_ actually COte1 wo_shc of face block unit.

8. halacanC co all chamLeals except hydrofluoric acid. Temperature ransel -50" to 2000*F.

9. 200 random holes,

10. 322 rando_ h01ee Ln f_ca.

11. Various abe as oE block with thicknesses o£ 2" 4", 6"t 8",
80 co 150 l_/cu _C. Temperature tense co 20001Y. 10"_ 12". Polue_ density reuse



TABLE 30

CONCRETE FLOORS

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 insulation class are ex-

plained fully in Section 1-3.4. Concrete floors are typically heavy and

provide a good transmission barrier but they are efficient transmitters of

tapping sounds. The tapping sound transmission can be reduced significant-

ly by using carpets, padsp and insulation filled cavities. The table shows

two sets of data for each product. The upper data set shows sound trans-

mission class and transmisslon 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 "finish floor". It should be noted thai the product

listed in the table may not be a floor assembly itself but the floor was

tested with the product as a part of _he assembly and the data are there-

fore presented in this table. The companies (by numbers shown in Section

ll) with products listed in Table 30 are: 74, 78, 121, 132, 159.

CAUTION

i. _O 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. 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 LISTED IN THIS TABLE.
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w..,, _ C0NCRETE aLAS

• *', &,l , o

AD HIESPiE P/4" PAFITICLE
_4)ARD

Figure 30 Concrete Subfloor
with a Finish Floor Cover

GLOSSARY

Wood Joists: Parallel timbers that support the planks of a floor

Standard Carpet and Fad: 44 oz per square yard Gro-Point carpet with
40 o_ per square yard hair felt pad (see diaeussion in
Subsection I-4.1,4)

F
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TABLE 30 C_CRETE _.OORS

Trsnmlesion Luss (doclbo1_)

i_ 2ound Pruasure Lavol from Tappins Machine

_ _ _ _ _ S Ibl_t_ L_b. co, rroduc_ note

Seven IlL-aCross flex_core
_labs 6" X 24" X 9'6".

42 33 32 33 37 37 4_ 4242 69 51 53 _ 57 58 60 60 _KAL lli-e_r_sa _:_I
6 23 63 67 70 70 70 72 7_ 75 75 77 77 7B 78 78 77 7_ " 6512-1 76 Flex_coro slab_ 5,7

Seven l]_-_Cros_ 21axicoro
aloha 6" x 24" _ 9'6" for_d n

horl=onral p_rc_ion_ standard
_4 oz, Carps_ and 60 o=. felt
pad covo_o_ au_aco, l[_-_uas

45 30 32 32 36 27 41 _5 42 52 54 _6 _9 60 63 62 62 CKAL slabs with 6,5,

6 69 47 _ 62 42 40 36 35 31 26 26 23 1_.17 15 15 14 6612-2 7_ Cacpec and pad 6,7

2s_un H_-strose _ xicoro
_labn 6" x 2_"X 9_6 '' 1on_
formed _ horizontal partition.
1/2" x 9" x P" le_natod Oak
blocbn applied to slabs wLth

recor_1_nd adhn_ivu, I[_-It_u_o
46 35 35 32 39 38 42 43 _6 60 51 5_ 26 58 6_ 26 52 Flexi¢oro 1_2,

CKAL slaba with 3,6,
_-1/2 68 60 63 67 66 67 66 26 6_ 60 58 55 53 51 _9 45 41 6222-_ 76 Parquuc block| _,7

5even H£-BC_OS| £1ex_co_o u2nhs
6" x 24" x P'6" Ion& _o_d
horl_ontaZ pa_t£tlon Wood _ber
board panels i/2" x 4' x 8' wore
ZaLd on 21ao_, Laminated Oak
bloebo 1/2" x 9" x 9" ware appZlnd IlL-sCrewsF2OX_COrO slab_
_o fiber bo_rd wLCh adheslw. S.r_acnd

with wood _Ibor 1,2.
_2 _7 36 36 38 37 41 43 _7 _2 _ 26 60 61 65 28 66 CYAL board and Oak 2,4_

7 49 6O 64 6B 68 70 69 66 64 60 54 _7 _2 37 32 30 26 - 6612-3 74 Parque_ floors 5,7

6" reingorcod ¢one_ota _lab
hard surfaca _loor. TWo layers
i/_" part£clo bo_rd on _dber
81ass noise s_o_board, Vlnyl Noila

20-52 _£_e _ur_aco. _" _solatlon F-_

oc_,o. _th vl.z _:7-I14 52 71 71 29 27 63 58 22 50 47 44 _I 37 34 FIT-13 132 Tile 6u_ce 9

2" rein2orcod co_crota _lub
hard #ur£aca 21oor on _wo layara
1/6" particle board on £_bar_lass
hOleS s_op board, Parquet _l_ish

50"52 _urfaco. CT No_o Iao2at_on
OCF NO. F-C2 with

7"1/4 22 66 70 68 5_ 62 61 25 _1 67 43 60 36 32 gl?-14 132 Parquet surface _9
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TAB6_30 CONC_I_EFLOORS_Contd)

Tra_l|mL|s]on Loea (declboll)

i_ Sound Pressure Loyal Erom Tapping mghtns

¢J

_ _ _ _ _-_._ _'_ _ _ _ _
_ ,* _ o _ _ _ lb/¢c _ Lab, Co, Produe_ note

FIVe alaba sash 8" thick, 4fl"
ulda and 166" long l_td adjacent
to _ac;1 ocho_ co fc1_ a co_nuoua
_[OOr. dO'CO W6_ f11]._d go _llb
dop_h t41_h cemenc grou_ _o_ _Ald
bonding. The bog_om (ce£1£ng _[ds)
W_s textured and _aLnCod "_£th latex Prestressed
basO paJ.nt. _occ _aelt1_nd on AoodS_[ca_ _pa,ldnck(_lo t oppLng)
_andard ca_poc a_d pad* P_L _f_h standard 2_,

8 70 50 4t_41 A2 39 40 36 25 33 29 23 19 10 8 9 45 ZN-1$8-5 159 Cs_pe_ and pad 5,6,14

_eve_ II_-acre_ flexl¢ore slabs
8" x 2_" x 9'6" long, formed a
ho_lgon_al pnr_lgion, _ur_ace _aa
covo_ad _lth /4/: o=. CO_OC and

40 o¢, hntr felC pad, _lJ.-stre_a 1,2,
46 34 3_ 37 36 37 43 46 49 53 5_ $9 62 66 68 70 F1exlcore 3,_

CIO_L Slabs _tlt 5,6,
8 73 46 47 40 _O 38 36 24 2_ 25 23 23 I? 10 $1.8 _612-11 74 Ca_pa= end pad Y

SeVOZlI _.-|treas flexlcor_ alsbs
8" x 24" x 9'6" long _ormd a
Itor_o_c_1 par t:_.clon.

47 34 33 39 39 39 d4 46 48 51 53 55 57 59 63 65 64 t_2
C_AL 8" Ill-liras 3,4,

8 28 64 66 65 67 68 69 71 70 71 73 75 76 75 74 72 72 57 6612-12 7_ Flexlcor¢ Ilabs S_6,7

S_le was 8" x 4 _ x 8' _ca_dard
S_andock hollmv cars oonoreto
al ab_ _:Lf_ha WOCboCl:o_ layer o_

2" ISlU_ concre_o. Z_TL Y_a e_ro_aod 10,
8 $0 32 35 39'_8 _1 43 _1 _9 52 52 5] 52 $7 60 62 63 _0 5-3_-1 159 Canaries Plank 11,1_

fle,/er, s_.abB_" x 24" X 9'6 _t
fo_lnod _ _or_o_¢a_ parCiC_o_.
Surfaced wlCh 1/2" l_Lnat=d
Oak bZock¢, 8" Ill-_rosa

FIOxlcoro 1,2,
49 34 34 _0 41 42 44 _d 48 52 5_ 57 _0 64 67 70 70 C_L =labs wLth d,4,

1_-1/2 /+7 66 67 67 67 6_ 67 69 66 6/. 61 _9 55 50 45 42 42 57.6 d612-19 74 Oak ,_uc£ace 5,7

flevo_ _labl 8" X 24" x 9_6''
_or1_ed a horlzoncal.psrClC£o_.
Surfaced _lth 7/16" _£bar81_se
noLae nl:op board and 1/2" 8" ]ll-_tross
plywood. FIoxLcOre elnbs

, 47 32 30 37 37 39 4_ 46 49 J2 55 57 61 64 67 69 70 w_th Eibergla_ 1,2,
CF._L board and 3_4,

8-l_J_ 53 62 65 65 6_ 6d d2 60 _6 _2 48 _2 36 32 26 20 16 58.9 6612-13 74 PlyWood aurEaou 5,7

_even slabs 8" x 24" x 9'6"
_ormad a hor/zoncsl.parttCion,
_urfaced w_th _/16" £1borKla_n
_IO_-BSSlOOpbo_d e L'_/Olayers of
1/8" Ms,anita board, _nd 80 Ks. S_ ltl-stro_asolid vlnyl t_.le. Floxlcoro _}lab#

5_ 34 32 41 43 4_ t_7 d9 51 59 57 59 63 66 69 73 73 wlth _lberE1asa _,2,
C_,L board, _sonlCO 3,4,

9-1/4 5_i 63 65 65 61 59 52 48 43 3B 3t_ 30 27 24 19 14 13 59.7 6612-18 74 board, and C11e 3,7
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TABLE 30 CONQ_ITI FLOORS (contd)

Transmission Los_ (decibels)

_ RmiNd Pressure Level f_orn TappLn Haohine

8ovun slabs 8" X 24 u X 91t _
formed A h0_i¢o_el.par_£_£on,
Surfaced with 1 1/2" o_ conccsce
copplns_ $_ndacd carpet azld p_d. 1" Ill-atroml

Flexicore elaba 1_2,
with conc¢ote 3_&,

45 55 30 34 37 39 40 44 48 51 53 56 59 63 66 69 69 C_L copping, Standard5 6,
9-1/2 76 41 44 36 35 33 31 27 24 19 17 16 9 .... 75.3 6612-10 74 earpec and pad

Seven s_abl 8" X 14" X 916"
torraed a ho_lzo_taLparciC£on
fu_faced uith 1/2 woo4 f£ber
board_ 3/6 _' p1y_ood and 80 Ks, selid
vinyl t_le. 8" I|ioltres_Flexlcore _lahs

47 35 31 _8 31 39 43 46 49 5_ 54 57 61 64 68 70 70 wichwood l,2,
CI_L fiber b_a_d, 3,41

9"L/1 _4 62 64 65 64 63 60 56 _2 41 _5 41 36 30 26 20 1B _9.6 6612-17 74 plywood, b C£1_ 5,7

Seven slab_ 8" x 24" x 9'6"
£n_mod th_ horizontal bar_¢-
Clo., lurfac_d with I12" wood
_iber board, _sphel_ felt 1" h_Bb scrsss
bulldin_ paper and laminated Flex_¢ore sl_bl
oak blocks, with wood fiber-

boqrd, asphalt 1,2_
90 32 34 40 41 42 47 50 51 5_ _7 60 64 67 67 73 72 Q_AL felt, sad oak 3,4_

9-1/2 5_ 61 6_ 64 6_ 6f 62 59 _5 52 47 4_ 40 37 31 24 2i 58.$ 6612-16 74 blocks 5,7

_ovo_ _lahS _" X 2_ _1x 916"
_or_ed a horizonca5 _scti_£o_.
Surfaced with 7/16" fibnc_dall

,,' no£_e _top bo_rd 1/2" ly_ood
, • _,' _sph_lt sncura_e_ felt _ulldlng 8"lll-_tcela

', p_per, and 80 ga. vinyl C£5e, Flexic.ce
slab_ with

t' 49 28 31 38 _O _I 4_ 47 49 52 _ §7 60 6_ 57 69 70 fihersl_e_ boded, 1,2,
CXAL _l ood al hale 3,_

lO 95 d3 69 53 52 51 _ 51 47 _1 33 27 23 18 12 - - 99.7 6612-14 74 te_ a_ clue. 5,7

¢oncr_co plonk_
50 37 3_ 96 40 41 42 _7 49 _3 _5 55 59 62 h_ 65 65

C_AL 2 3
11 29 55 65 65 16 70 68 6_ 69 71 70 72 74 71 72 7L _O fi4 7312-03 78 10" Sc_osscoce 4,

S_Ven _lab| 8" g 2_" x 9*6"
forl'_,_d I hori¢on_al parcttion,
S_rfacod wiCB 7/16" fiberBleas
noi_e eCop board 11_" ly_ood,

a_phal¢ seturace_ felt _ulldinl 8" Bi-_crele
aper, end 1/2" laminated O_k

_lock, Flex/core _labs
with fiber lass

51 33 35 40 43 44 g6 49 _0 53 56 59 62 65 68 71 70 board, a_p_elc 1,2,
CI(AL fel_, and oak 3,4,

19 55 63 64 63 62 62 56 52 48 45 gO 37 3_ 29 23 18 1_ 59.6 6612-15 74 blocks 5.7

10" p_o-_tce_sed_ hollOW core,
c_ncrece pl_l¢ surfaced w/Ch
1/8" underl_nt and 1/8"
vinyl alphaic C_IO*

lO*'SCrosscoce 2,3,
50 37 3_ 36 39 42 _3 47 g9 52 55 _7 59 62 fig66 66 CKAL with underlay-

10.1/4 35 60 63 55 6g 65 66 67 68 69 67 _8 71 70 66 65 65 60 7312-0_ 71 menc and tile 4.105 ,

_64



TABLE 30 CONCRETE FLOORS (_n_d)

Transmission Lees (decibels)

Sound Pressure Level from Tabping Machine

_ o Ib/fc _ Lab* Co, Prcducc n0_e

Seven el_ba 8" x 24" X 916"
formed a horizontal par_£_ion

Surfaced W£Ch 1 1/2 i conorQ_o 8" lii-scres_
copptn 1/2" wood fiber board,
and i/_ _ lamtflaced Oak blocks. F1exlcore slabs• w_th ConcrsCe

49 _83538414145474952 $658616569717_ CKAL fl_ert°ping.boordWOOd lt4_l*_P
10-1/253 60 646163 646461585247423832272319 75.9 6612-22 74 and O_k block_ 5_7,

S_ven alab_ _" x 2_** x 9'5"
formed n horlzoncal par_i_ton.
Surfaced w£ch 1-1/2" concrete

_op_ing, I/2" wood flba_ board,
31_ _ plywood, and 80 ga vinyl 8" Hi-stress
clio* F1e_ioore slabs

w£_h concrete

49 3f1364042 _24548 _1 _357 _66366097272 C1_ f£_or_°ping.boardWOOd 3,41_2_
11 55 5963626_ 6461585449443831261912 9 77.1 6612-21 74 plYWood. & tile $,

1_ *_ T o e_lon concrete Jolg_s
with 2 _ concrete _opptnE. _is
was the ceferen_e floor for all

_u_eeadlng da_a, _ 10
16 $4 39404245496750 $2515255 _860626568 75 RAL 121 Reforenc_ floor 1_,I_

1_" T-so_Clofi con_rec_ Jol_c_
wl_ h 2" oo_cre_ Coppln_, _r-
f_ce Wa_ _l* floaC_n 8 cellarets
floor.

57 47 46 49 51 52 _0 55 5_ 52 55 $8 6l 63 b5 67 71 Floa_ln8 floor _ $
20 2_ 12S RAL 121 moun_s 1_.12

i_ ° T-set.fen concrete jolets
wIC k 2It co_crec_ COppin l"
air apace I surface was _
£1o_i_g concrete floor wl£houu
flanking protection.

61 44 45 46 47 54 56 58 61 63 68 72 74 75 80 82 87 Flaaclng 4+5,
21 68 125 RAL 121 Floor Mounts 10+12

14" _-sec_lo_ confrere Jo_cs
WiC h 2" Co_croco Coppln • 1"
air space, _urfac_ w_a _" _Io_c-
£_8 eoncro_ floor wl_h flankin_
p_o_oc_Lo_.

76 57 5_ 63 57 73 73 78 83 fl5 88 93 97 97 101104 105 4_
F1oacing 5

21 68 125 RA_ 121 Floor _uncs 1_+1_

14 +*T-auction concreCe Jols_s
wLCh 2" concrete Copp_ 2 '+
al_ _paeo_ surface _a_ _
floa_£_ concrete floor.

61 444545485456596263687273 _ 798_ 90 FlOaCi_ 4 §+
22 68 125 RAU 121 Floo_l_un_s i_+12

................... . • ........ , •



TABLe 30 CQNC_ETE FLOORS (Contd)

Transmission Less (decibels)

mA Sound Pressure Level from Tappin6Hachlne

14" T-section concrete _nists

with 2" concrete toppin _ 2"
air space, surface was _ float-
ing concrete floor (with flenkin 8
protection).

45
79 60 58 65 69 75 74 80 85 85 88 93 96101104 105106 FLoating Floor 1_,_2,

22 68 125 A/d. 121 Mounts 13

14 'r T.eeetlo_ concrete joisLa
wit h 2 II concrete Co pin _ 2'1 air
space filled with 7_ g_aal fiber
fill, Surface w_s 4 e £1oecln_
concrete floor (with £1snkl;IS

4 5,
protection) Floating Floor l_jl2,

22 82 59 61 68 73 78 76 B3 86 88 89 95 97 97 100104 106 125 _/¢ 121 Hounte llD15

14° T-section concrete 3oiats
wlth 2'r concret_ tOFpLn • 3'1
glr space+ _u_flle WeB _' f_oi _-
In 8 concrete floor _loating o_ _he

floor mo_nte, Flanking noise Floating floor
problem was encountered d_rln 8 _unts, Nsen
the test t p_ FSN-II36

w{th type £APM-
63 47 47 46 50 55 57 60 62 64 69 72 74 _6 79 85 92 PAL 7640 neoprene 4,5

23 68 125 _71-152 121 elemant_, 10,1{

1_ *! T-le_tiOg eonerlte JoLstl
wilh 2 cogcrete topping l"
air apace, _urf_ce was 4l' fto_t-
ing concrete floor, Flanhlng
protection increased STC by 17
decibels eorap_red to the dl_l
_h_n _bove _or test He, 1_71-L52,

_0 62 $9 6_ 72 77 7_ 80 _ g7 88 92 95 9_ 101 107 10_ Floating 10,12,
23 g§ 125 RAL 121 Floor Mounts 13

14" T'_OlCIOg eolerece lOlSt_
with l" concrete toppin 1_
air spaca_ surface was _/r floac-
Ing eeneret_ floor no flanking
p:oteetion,

61 47 47 46 50 Sg 57 60 62 65 69 73 75 77 80 86 91 Floating 4 _,
24 _9 125 RA_ 121 FLOor He.rite 1_,12

14" T-seotiog concrete Joists

_lth _ II oo_crete to_pl_ 4 4 II
air space, surface was _ floet-

-"2_ inn concrete floor with flSnhlOg
protece_on

82 63 61 66 72 78 77 82 87 86 87 91 _3 97 101 103 1_ Flo_ing Floor 1_,_2
24 69 125 RA_ 121 _unts 13
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FOOTNOTES FOR TABLE 30

CONCRETE FLOORS

1. Tes_ud and ovaluatnd according Co A_TH EgO-61T t spealr[e_elnns*

2* ,To_Ced and ev.Zua_.d _ccordtn8 to _SO R140 sp.c£ftca_tons (m._ _oc_Lon V-31 ASTH E492-73T),

3, _t*B_ row o£ numbers d_slgn_t_s Bound _ransml_alon losa I so_ond rma d_D£Bna_a_ _mpac_ aound
p_sBur_ l_ve_lt

4* ZIC computod usinBI _ZC • Ih'g + 51.

"5, 8ppro_£q_o _hl_kness cor_u_ad _om _k_hos o_ the p_odu¢_,

6, Carp_ _nd pad _hlckn_ss_ no_ £n_lud_d In owrall _htckn_ss,

7* Jotn_ bot_oo_ _c_ons wo_e _ranted _=om Cop and caulked on u_do_sid_,

9* Da_a woro p_o_£d0d 1_ g_phlcsl _orm_

iO° TaJ_.8 _nd _v_lu_ed ac_ordtn8 _o AST_ B90_70 spe_tEt_a_ans,

1_° Ta_od and awlua_d according _a AS1_I RH=14.4 apeciflca_lona°

12° TB_ad and avalua_d a_card_n_ _o AS_ E413°70T _p_tflca_£ona.

- i • 13. _lanktn S prot_c_10_ w_ pto_Lded b_ buLldin B a ¢omplvt_ secondary room w_hLn _ha sou==_ room°

14. Specimen _Qs_ed E_ tmpa¢_ £nsul_lon 0nly.

IS* Sp._l_n _ast_d E_r sound _ran_mlsston toss only.

:i
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TABLE 31

NOOD FLOORS

Wood floors or the floor materials when they were tested in wood floor

assemblies are li_ed. The word "wood floor" is loosely interpreted here

to include floors which have wood as their basic structural material. The

description supplied with each listing gives more accurate information 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-

duolng the annoyance caused in a room by movement of people and furniture

on the floor above the room. The test procedure to measure the sound pres-

sure level and the £mpact 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 cable shows two sets of data for each product. The

upper data se= shows the sound transmission class and the sound transmission

losses, and _he lower data set shows _he impact insulation class and the

sound pressure levels generated by a tapping device.

It should be noted that the product listed in =he 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 Section El) with products listed in Table 31

are: 132. 171. 189.

CAUTION

i. TWO SETS OF DATA _{E PRESENTED FOR EACH PRODUCT. LOWER

SET OF DATA REPRESENTS SOUND PRESSURE LEVEL GENERATED

BY A TAPPING MACHINE AND THE IMPAC_ INSULATION CLASS OF

THE FLOOR. SEE SEGTION 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 _qD. HENCE

IS LISTED IN THIS TABLE.



STANDARDCARPET

+,

_UBFLOOR_'_

ZlIO JDIST

OLD6+INS.

I/_'TYP£ Y GYPSUMOOARD

Figure 31 A Floor wiCh WoodSupport Structure
and a Carpet Cover

GLOSSARY

Joists: Parallel structural members that support the floor.

Standard Carpet and Fad: 44 oz per square yard Gro=Polnt carpet
w£th 40 oz per square yard hair felt pad.

(see d£0cuBslon in Subsection I-4.1.4).
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_ABLE 31 NOOD pLOORS

TranamtsElon Loss (decibels)

__ Sound Pressure Loyal from TappLnx Machine

" _ o _ o° NO h FoaC"

2** X dO" wood floor Jolsc wLch
3i_" flber_iEas buildl"8 insulu-
clon, MS" Fl_ood with liShc-
walghC csrpe_ (22 az) end pad

on Cop. _sll_.e_l: ch_ne, b "_l_._;h Noise £salsC_.on
xj" Sypsum b0_cd on bottom, CT F-R24 (with

5,1. .... " - " OCF. Ha, ld h_wofghc oa_pac 3,5,

12 6B 63 62 57 52 d8 43 3B F1-19-65 132 sn_ pad) 6,9

2" x I0 *i wood 51oar Joist wLCh
3_" 8£bsrAlsls buLtd_n9 Lneule-
CLan. 5/B" plywood Wil:h i_and-
ard ea_psC.(_ o=) and pad on
Cop. Rasi_l_n_ chsn_of with
_" 8YPS_ bolr9 o_ bOl:_om*

Noise LIOl_C_O_
CT F-W24 (wlch

51 ....... 0CF No. 11 h_'atgbt ©arpeC 5,5t
12 70 _8 65 63 35 5_ 36 35 F1-18-68 1_2 an_ pad) 6,9

2" x dO" rood floor totsc
with Klsss fiber lnauls-
clon. 3/6" p_ly_ood, _l,
_o_d deads._ 8 boa_d, _"
plywood undo_b_ymenc_ and

Rsa$1ienc ch_nhal w_th 5/8 _
8ypaum bos_d o_I boCCom,

_8 36 42 43 47 49 52 55 _B 51 66 70 71 71 75 74 78 _AL 2.3,
T175-72 Vlnyl £lnish 4.$_

91_ 58 51 5_ 82 bl 5_ 5g 55 b_ g_ /_g 39 _E 5_ 5_ 32 25 1_,5 IiT[O-II 1_5 _ioo_

l" x 10" wood floor _odsc
_£ch _lasl fflbs_ _tlluls" !
tlon, _"pl_ood, _" sound i
de,denis8 heard 1" x 3"
wood llelNr , _5" pl_ool
under_ay_unc n_d vltly_-

Ro_illonC ¢blr_el and 5/5"
_'_BIlal boa_60l't boEl:o_

57 37 40 _3 _5 49 52 95 57 61 65 6B 70 69 88 69 7_ RAL Vinyl finish 2_3_
TL70-51 floo_ wtch 4.5_

13_ 5_ 60 61 6_ bO 55 57 5g 5_ _b gg gO 57 55 55 _2 35 11.E IH70-9 155 wood sleeper 7_8

2" X 15" WOOd floO_ Joil]:
wiCh 3_" fiberglass 6saul f-
elon. 5/8" _ly_ood_ 7/16".
flbe_glAll bOstd_ 2 Layers
of _" psrcicls board
and vinyl asbestos _lls on
C_p Resilient chanPel
wtch _ gyps_ hoard on
beckon.

51 " " " ¢_ Noise teolscton

I_ 52 7_ 71 g5 57 4_ _8 0CF No. F-W26 (_tnylFI-12"b5 132 CIIa Imff*_ca) 5_5

i.
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TA_L_ 3i WOODFLOORS(Coned)

Transmission LOAm{da©ibele)

_i Sound Pressure Level f_om Tapping Machine
_ _ lb_2 Lab* Co, PCedu=C .aCe

2" x 10" uood fleer _olsc
ulth 3_" fiber8 ale _nsula-
_ton, ,/8" plyuood, 7/16"
fibo_81ees board, 2 layerAtlof _ psr_lcle boscffand
parquet fl_tuh on _op
Res£11enC cba'mzelw_th _"
8YpAt_ board on beseem,

CT Noise LaoZac_on
'I ...... OCF No, F-N26 ( erquac

14 ,3 70 68 63 '7 43 38 F1-13-60 132 surface_ ,,9

3/_" plywood, _" underlay_enc
and 1/0" vinyl site on co .

8YP_ board.

_7 3032 3' 36 30_2_'_7'0'2'2'1 47'0'9 _' CKAL _:
_dk _' 7_ 75 73 71 69 03 ,7 ,2 47_5 4, _0 ,2 _9 4_ AO - 7212-0_ 171 _ru_ Jo£A_

1_" _rus JOi_teaviCy _h
2 layers o_ lk" le_Id
a_=e_ga_o_ blankets. 3/A"
lywood _tb _aatlc la _rat

_" undacley_enc and 1/_"
v£nyl _lla on _o_ ReA£1-
tens channels with 5/0
gypsum board on be_com.

• ,2 2' 30 38_0_3 _649 '0'3'6 '8 62 _163 07 _8 CKAL _'_:
_I 16k 51 68 67 _8 65 63 ,8 ,1 _4 39 37 35 03 37 37 39 2_ - 7212-03 171 TruAJole¢

1_" _ua Jolot cavicy wL=h
i 3/4" pl ood. roai_ paper,)7*

And 3_--pl_ood on cop.
_ _.tzien_ =hAnnei_lcb ,/s"

!_'peu= boa_d o_ bOCCO_, 2,3,

:_ _a 26 31 04 37 41 45 _9 _1 5253 ,3 _2 _0&7 ,2 50 T_70-_8_L _.,.7_a.
_ 16k 62 ,0 A2 36 ]4 30 26 24 18 17 l_ 11 12 7.5 IN70-7 171 True Joist i2

14" Tru= Joi_ c=vl=y w(ch
1-31_" floor decking and

eranda_d carper and pad onCop, _*' Sypsu_ beard on
bDCCom,

42 22 21 30 3, 3, 38 _5 _7 _2 56 61 6J 66 69 70 71 IO,L 2,3.
1611 ,o _5 _1 68 _0 _0 39 32 32 27 23 19 10 16 zJ 35 8.0 8,8-1-70 171 Tru_ Joist 4.7

14" _u= do/sO cavi=y viCb
I-3/4" floo_ deckin_ and
e=nndard carpet a.d pad o_

E cap Resilient cha_nel w£ch
_" gypsum board on bottom.

£ 48 28 20 36 3_ 40 4t 47 51 55 60 63 56 72 71 71 70 :_AL 2.3.
16_ 05 45 39 35 31 32 26 26 22 15 15 8.9 8,8-3-70 171 True Joist 4.7
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TABLE 31 WOODFLOORS(Concd)

Tranemission Losl (decibela)

o_ $9und Pceaaure l_vet 5tom Tapping Mdchin©

_ < _ ,_ ib/_c- Lab, Co. Product boca

14" Trt_s Jois_ wtth rockwool
bUCCS. I-3/4" flo0_ clackin g
wdch standard carpQc and pa_]
on Cop, He|illanCchaz'mtzl
wteh 5/8" 8ypaum board on
bOttord,

50 32 30 38 42 38 43 48 5l 55 61 55 68 72 75 75 75 )_L 2p3,.
ld_ 55 45 38 33 2? 28 15 19 _6 15 9,7 85d-5-70 17l Trul Jolat 4 51

14" T_*U| Joimc cavity wlth
3/4" plYWood 15 ib amphil-
tad 5eli, an_ 5/8" Nstical

p|_ concrota fin _op,
_silien¢ channel _nd 5/d"
8yp|um board on boLcom.

53 33 37 37 43 46 50 _4 _7 59 66 60 56 _2 _2 _9 6_ P_L 2,3.
69 47 39 32 28 2_ 23 16 1_ 10 TL70-_ d,7IN;'0-3 8 1_,

16_J 33 70 6g 67 66 67 65 62 62 61 62 dl 64 69 70 63 55 ?.1.9 IN70-_ t7i Tru_ Joint: 1_.

1_" T_'USJolac with 2" ther_-
flba_ inaulaclofl. 3/4 u pl_vood*
15 lb asph4sltld 5eli, and _/7"
_lJCicaK1 gypst.l_t¢_o_crst:¢l O_
_Op* R|ni_ienc thalami afld

fiAL 2,3_
dO 39 45 45 49 52 _4 _7 66 d3 67 70 70 G_ G3 69 77 TL70*9 4,?*

16_ 72 41 34 27 23 22 18 14 16 7 7 12,3 1N70-_ 171 Tru_ JOl_c 0.i2

14" T_u8 Jolac c_ViCy wU:h
3/4" _Zywood, _" aound board_
and _" parque_ 51oorin_ on
Co * flutlisnc channel and
_/_" 8yp_u_ boacd on b_ttom,

_.6_ 48 _03634:37 3943 45 47 _0 6i 52 52 /*9 $1 57 _& CI_L 4216,B" 41 71 7_ 73 72 72 68 66 G2 _8 _7 56 _6 G2 61 52 65 7212-0_ 171 TrUS Joi_c fz

14" Trua JOLaC c4vlt;y with
3/4" _l_ood, rosin pampert
_nd 3/8--piYWood on cop.
_|llienc eh_trmel with _"
Syp|ua_ board O_ boc¢om.

16,_ 69 2828303336414S 48 _2 _ 5758 _a 545G 62 2L_53 z:,72'_66 _9 45 A2 44 39 3329 22 16 11 9.0 1_70-e z7t Trua Joi_ _.z2

14" T_us Jol_c cavity with
two £_y_ 05 1_*' so_md
aCctmuaelon biankece. 3/4"

ly't_oodwiCh _qacic layerat
_" tmdor14s_nc _r:d _*' pitrqu|t
xloordn_ on _o_ fle_tlienc
ct_nnelo and _7_" Byps_
boacd on bOttOm.

5_- 68 67 60 65 64 60 _O 52 47 45 42 41 4_ 42 4]. 33 7212-0_ $71 Tru_ Joi|_
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TABLE31 WOODFLOOgS (Concl)

Trenm=ilslon Loss (d.clbele)

Sound Pressure LQvel from Tapping _hlne

_ Iqe Poo¢._ g _ _ Lab. co. norm

IA" Trua Jolac with 3/4"
plywood and I_3/8" 1/_hc-
Wel hc concrete on to ,
Res_lien_ channel wi:_
5/8" gypsum board on
beCCom*

58 39 40 49 47 31 54 57 37 57 59 d_ 66 65 64 69 74 e._L 2,3,TL70-A4 4,7_
17_ 80 40 33 27 25 22 19 17 12 12 12 11 9 IN70-6 i7l True Jols_ 8,12

18" Tcus Joist cavity with
3" £1ber_less insulation.
1-1/8" pIywood plus s_enderd
c_rpet a_d pad on cop Roe*
iIie.C ebonnel _r_Ch519"

8ypau_q bo_rd o_ bo_om. KAL I_3_

39_ _7 9_ [3_1 38 [A1] ATrAg_ 53 [571 64 [6316A 22A-3_-65 IA,13'4"69 [36] [_6] [_3] [g&] [30] 22d-35-63 17l True Joist

18"T_ua Joins cavity with
5/8" pl?wood, I-5/8" co_crece,
end standard carpeC and pad
on top. 5/9" gypuwn board
art be ¢¢o¢q.

KAL
A6 ..... 224-38-65 1,2.

20_ 62 [63J (Ag] {39] [33] [25) 22A-37-65 171 True Joist A,15

i FOOTNOTESFO9 TABLE 31

WOODFLOORS

I. Tested and evaluated according Co ASI_IEgO-61T tpeciElo_cion_,

2. Tested and evaluated accordln S Co ZiP RlA0 apec$_loacions.

3. First ro_ of nmnbera deelgue_e sound transmission lose_ ¢econd row designates bopect sound
p_eBau_aa it1 _ece£vin9 _oo_.

' . 4. ZIC computed uling: IIC- I_R + 51.

d. ApproxiJ_ce chicklle¢8 computed _om sketches o_ the product.

6. Carpet end pad chdckneeses _oc included in overall ¢l_lcknose.

7. Teated and evaluated according to ASTH1_90-66T,

8, Teated and evaluated eceordin8 to _ARP-Z2A.19-1957,

9. Date were provided in srephlcnl Eorm.

10, Talced er_ ev_lueced aecordin_ to _H Z90-70 speci_lce_ions,

11, Tested end ev_luaeed according co AdTHEAIg-70T epe_l_£catlons_

12. Impact noise racing performed with standard carpet and pad,

13. _oCCom¢o_ of numbers Eat _p_ct Cent u_£ng Elect loaded with eddiCionnl 10 lb/_c 2 without carpet
•nd pad,

1_. _anamlea_on lois numbers in brackets are for one-third octave bands with cancer Erequenc[ea o_
175, 350, 700, 1400, and 2600 fl_,_oepeccLvely.

15. Impact sound pressure levels in brackets ere ac 150, 300, 600_ 1200, 2_00, and 4800 H_,

respectively.
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TABLE 32

DOORS

Doors and their sound transmission losses are listed. The table il-

lustrates the ranges of thicknesses and sound transmission classes avail-

able in doors, The thicknesses range from 1-3/8 inch to Ii inches and the

sound transmission 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 ore essential for better performance. Improper seal around the edges

of even the thickest door will result in very low sound transmission 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 gasket type seal. Figure 32, however, shows

sn "active" seal which is inflated bF 15 psi air. This figure shows only

one of the many other types of door, frame s and seal designs.

The table is subdivided in two parts for convenience. Table 32A lists

doors wlth thlckneases less than 2 inches. Table 32B lists doors with

thicknesses greater than 2 inches_ and the doors for which the th£ekness

was not given. The companies (by numbers shown in Section If) with prod-

ucts listed in Table 32 are: 23, 55, 59, 63, 70, 96, I01, i04, i08,

I12, i14, 117, 123, 124, 126, 131, 136, 145, 156, 157, 176, 189.

INSULATION

_,_ '_' INFLATABLE
_J._,, ACOUSTGAL
i:_ '"' SEAL

,' . • ,,t

.,A'° ' :

Figure 32 A Cross Section of a Door and Its Frame



GLOSSARY

Facing: The outside surface of the specimen. In general _he side facing

_he sound source

Bucking: The o_her side surface of the specimen. In general the side not

facln 8 the sound source

Core: The region between the facing and the backing

i
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TABLE32A DO0g$
[Loea than 2" _hlok)

Tran|mtealon Lose (dectbele)

Poo
18 Ca. _teel - 7'2" x 3 I
watghtng 84 2ha and havln_
f2a_ _u_eo It_UCCUre, G_I

1-3/8 13 13 C10] 15 [151 26 [16] 16 [16] 13 [12] 13 3,9 D_F-_ST 70 R 3072-MFenesrra L,8

18 Oa, $_oal - 7*2"x 3 i
welshing 84 2be Q,_H

1.3/e 25 29 [lS] 20 [24] 28 [3o] 29 [27] 22 [2_] 25 3.9 Ds_-3s? 70 a 3072.__en_tr_ Z,e

HeC_l door - 35-3/_"x 79"_/8" PAL km_eld I_0D
2"3/8 32 26 24 27 26 27 27 28 30 35 32 32 21 32 35 38 40 3,4 TL69-249 23 _erte_ 4_24

Daor- 7_2" x 3_

1-3/8 33 22 [17] 21 [52] 36 [37] 36 [341 32 [35J 33 4,6 _P-2_? 70 _ 5072-_ Pene_c2a 1,6

Faeln 8 o£ 1_ Ga. _°el -

cor_ G_H P6C 4072-_
1-3/4 24 18 [13] 14 [15] 26 [16] 26 (15| 13 [13] 15 5.4 _sP-gB_ 70 fene.t_a 1,8

Plush _ood door - 35 3/4"
x 83 3/4" _L Pvrm_ _alc doer_

1-3/4 29 14 15 18 18 18 29 17 22 2_ 23 23 21 18 16 16 19 4.1 TL71-136 223 _1HC1¢ lamlnaced 5,9

Paein_ oE 20 C_. steel
7'2" x 4 _ £dber_2aH

1-3/4 24 15 [17] 20 [26] 29 [31] 30 [26J 23 [26] 23 3.9 _SP-_ 70 Pane|era _,8

pacing o£ at°el backtng
oE _ceel - 35 3_4"x 83 1/8"

, and _ound attonuacLon core. ]_L Republic 8eva1
1-3/4 24 25 [26] 28 [29) 28 [28] 23 [30] 42 [43] 44 TI_6-159 145 door_-sorle_ 634 2,10

x 2*8"
RAL _herm_-Tru

1-3/_ 27 22 22 25 26 25 28 28 29 29 28 28 24 23 32 37 37 - TL71-312 114 encry _y_tem _11

Wood door - 7' x 3_ _AL dTC 28 Door
2-314 28 23 25 24 28 28 29 27 27 26 25 26 28 30 32 24 32 4.8 TL69-364 176 _y_tem 3_12

Flush uood doo_ - 3_ x 71 R_L po_ma$cr_lc doo_|
1-3/4 28 22 22 24 26 26 30 29 30 29 26 26 28 2_ 28 30 32 5,1 TL71-182 123 _ood veneered 5_9

F_cing o_ 18 G_, _ceol
7_2" x 4 _

C_{ F 6 C4072-H
1-314 29 21 [23] 22 (26] 32 [24] 32 [29] 28 [21] 27 _,65 DS_-SST 70 Pene_cra 1,8
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T^31.,_32/* gS (_nCd)
(Loss thanD_2' thick)

Tranam£aaLo_ LOSe {dec_bola)

.... Faotn8 of 16 Ga, B_'B1
7t2" x 4' C_I F 6 C4372-H

1.314 33 2t [26] 27 E331 32 [371 35 [301 28 [31] 30 6,s D_P-7Sl 70 Fenescra t_8

Fsvln3 of 13 Ga, 6_eel
C_H g 6 34072-H

1 3/4 30 3Z Clf 23 [2_1 30 C361 34 [301 33 [361 31 _,4 DSP-_T 70 Fene_tra 1,8

Sb_nd a_t_ueClo_ co_e

33-3/k I_ x 83-$13" I_AL Repubtt¢ steel
1-3/4 30 23 [251 27 [26) 26 [33] 30 [30] 29 (30] 33 T163-136 133 door_-_erte_ 63_ 1,10

_£Ch _teel aurfoce_ RAL Republic a£eel
1-_/4 31 26 [2f1 28 [1_] 27 [30] 31 [33] 31 [31] 36 TL63-137 143 doorx-_erle_ 334 2,10

35-3/_" x 83-1/8" _AL Republic eteel
113/3 32 22 [22] 27 [27| 23 [31] 34 [36] 32 [321 38 - _L66-140 145 doore-_rleo 33_ 1,10

Som3daccenuaclon core

3_-3/4" x _3-1/6" _-L Repobltc _reeL
113/4 33 20 f241 27 [2_1 30 [_21 33 [34l 33 [33] 3_ 3,9 TL36-1_0 l_5 _oors-serte_ 634 2,10

Metal door * 35-3]4" x
• 79-1/8" RAL Amweid 1-3/4 I'

1-3/4 33 2_ 28 29 30 30 30 29 30 3_ 33 33 31 34 37 38 35 4,6 T1691290 23 1500 _ertaa door 4,13

2_1113/_ RAL dear - 1-3/4"
1-314 3t 33 [31] 29 (291 40 [42] 43 [421 41 [41] 48 6.8 TL33-160 131 single 81_zed 1

wt¢3 steel _EeC_B

3_I3J4" x 33"1/3 _ RAL Republic s_eel• 1-3/6 35 20 [191 26 [29J 36 [40] 41 [43l 43 [45] 46 Tt66-133 1_f door_I_Urle_ 634 2_10

: _ly_ood door - 7' x 3* IIAL 3TC 36 door
1-_/4 3_ 23 23 29 30 31 33 33 34 33 33 37 37 36 38 38 36 6,7 T169-226 143 _y_cem 3,12

htsh dan_try core _lch

3_.713" x 83_3/4" P_L 3ound recarde_c
1-3/4 36 34 [31] 34 [36] 35 [37] 36 [-] 38[-] 40 3,7 TL_3-132 189 door Noyerhau_er 14

_ecal door * 35-3/3"
19-1/8" _AL /m_eld 1"3/4"

1-3/4 36 29 29 30 32 32 34 34 35 36 37 36 33 33 37 39 39 6,7 TL_9-293 23' 350D eerlee door 4,1f
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L
i 7/_B_ 32A DOORS (coned)

*_
J [_eaa Ch+mn2 chtck)

Tranamt|e£1_ti l+onJ (declbole_

FlUSh wood door - Face
_ood veneer Q_ lamCto

lamJ.t_ated 3* x _* RAL
1"3/4 37 28 24 27 30 32 34 33 35 38 39 40 39 bO 40 40 42 5.1 TL72-183 123 PermaatraLcdoors 5_9

1to21ow metll, kraft
EI1-99-1AS honoy comb
p_por core w_ch ).8 GQ.
or 16 Ga CRS aur£_ces

d'22-3/4" x 2'11' _L
1-31_ 37 29 28 30 31 30 33 3_ 36 37 38'38 35 35 39 _3 _ 22 T269-166 63 _o.nd Sentry door 3

_],ush wood door

35-3/_" x 83-3/_" R_L
_-31_ 38 25 26 31 33 3_ 37 3_ 3_ 25 35 39 _0 42 _ _ _6 6,1 TL7_-66 _45 38 STCSo_md door

1-31& _0 20 3_ 33 36 38 39 39 _0 42 43 _2 40 _1 _3 _2 _9 6 _L1_3-241 63 3 _ x 7 _ Door S

33 30 32 32 3/, 38 28 39 41 _2 63 L_ _.$ 63 63 44 _._1,
t-:_/_ _0 :_03032 3_34 38 3_ 3a 39 _o _z 42 _3 _3 _3 _3 _,3 _89-:zS8 _7_ STC_0 Do_r_y_ce__(_

Louver fLu.h bo15o'_
_oCaX co_str uo t:Lorl
hav£ng 18 Oa. scoe?*
fac_,n

_11-3/_" x 2'22-3/_'* PAL Ovo_ly Acou_Ctcat
t-3/L, t+2 3_., [30] 28 [36] 42 (dd] 47 471 _,9 [50] 55 7.6 TL63-tS_ _+31 Door 'L,2_

_.nsle 81a_ed do_r (300 eq.
_n, la_tn_) £1uah hollow
mnCa_ cogs_r_gC[on. In-
teN_ll_ ro/ll_oreed Iftd
havi_lg ).d Ca, ariel facln S
_iI-[/2'* x 2_21-3/g"

RAL OVerly AcouacLca2
l-3/g gl 2_ [291 37 [361 3_ [361 40 [621 g5 (d8] 50 ll.3 T_56-387 131 D_or 1,3_

16 C_. steal fac_ms

CK/tL Overly Acau#rlcal
1"2/4 _2 26 26 29 32 38 _2 _l 42 _3 _2 /*l t+l g3 _+5 _6 47 7,9 _Og-7 131 Doo_ 3,27

IIOI2_W _eta2 door
35-3/4" x B3-3/_d'

z l-_/g _2 _ 25 32 35 32 39 _9 39 3§ 41 _4 bB 51 53 53 53 _,1 TL70-98 117 gound Door g,lfl

)]l[2Q_e ml_la2 door
_3"5/d t' x 35-3/4'*

_L
1-3/4 43 2g 29 36 42 42 43 _5 44 /*6 44 43 4L 42 _t* t*8 _,9 9,3 TL68-382 96 HoLIo_ metal door_ g



TABLE32A +D_RS (c_ncl)
(Loss _hnn _ Chick)

TranomLnton Loll (doctbela)

FCOCo
m _ lb/f_2 Lab+ Cu. PraducC note

SLnglo Sla_od don_ WLCh
_6 Ca+ scnul Eac$_
61t1-1/2" x 21t_'_4" RAL Ovorly A©nuscica_

1-3/4 4_ 25 _29] 3O _37] 39 [40] 42 _45| 48 [50] 52 It*3 _L66-286 13_ D_o_ 1

Double Sla_od d_o_ (uP
Co 300 |q.in, Sly=inS)
wlch _6 Ga, etee_ f_cin S PAL Ovor_y AcouscicaL

t-_/4 44 2S [27] 37 _8] 40 (41] 44 [46] 5t [_4] _7 t_.3 _66-28t 13_ Door !

Acoustical f_ce dour wtch
t6 Ca. Steel _nctn
6_ 3/4" _ 21_t 3_t*" _AL overly Acouaclcal

_°3/4 _ _5 _8] 42 _42] 4S r461 4? _46] 45 (4_) 50 9,5 TL6_-_B8 131 _cor

S_n81e S_a_ed door wlch
_6 G4. scae_ |urfa¢o

6t11_1/2" _ 2_1_°3/4" RAL Ovorly Acuu_ct©al
1-_/4 45 25 [_] 38 _40] 4t _43] 4_ _47] 49 _0] 52 tt,3 _L66-285 t3t Doo_

DoubLa Bla_ed door wL_h
15 _. steel _acin

6'_1-1/2 +l x 2'_1-3_4 I_ PAL Ovu=ty Accunttc_
_o3/4 46 2_ _29] _8 [40] 4_ _44] 47 C50] _3 (_4] 56 it.3 TL66-284 _3t Door t

Hnsonry _oro _tch _ncal
fa©LnS - ffO'l/4+lx 33"3/4 I* RAL

_'3/4 47 33 [36] 44 _43J _4 [47] 50 _53_ 55 _$] 54 7.7 TL6_-227 104 _nduacrl_l door tl_9

i ¸ 1-3/4 49 33 35 38 41 44 45 47 48 _8 50 _t 5_ 53 53 _ _ 9,2 T_66-243 176 _TC49Do_r ayl_e= 3,_2

T_meb_elldhl_h dennicy core
wtch hardwood luc_coa
35"7/0'* x _'3/4"

Sound Rv_a_danc

_6 G_* s_eol _cLns

RAL OVerly Acoun C£cal
1-3/4 - 35 _a _$ 39 4_ 45 _0 _0 52 $2 50 52 56 5_ _6 56 B.6 TL66+_88 _3_ Door t+7

_6 C_. etevl core w_th
_u|c _nhLbl_lng pnlflc

t-3/4 nurf_cun-3*5" x 7t6 li _6 ACOUlC_Door

t 1_3/4 Door $£zo - 7' x 3' PAL 112 F_losgrnontc

3+ x 7_ Hun©hhauso_ Actua-
l-?/0 27 20 23 26 23 26 24 24 22 22 26 26 2g 30 32 33 34 4 _26 treat wood door

t
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TABLE 32B _OORS
(Creater than 2" thick)

TranemLeston Loss [decibels)

H_d wood door . 7t X _t Hunchhauaer Acoun-
2-1/B 27 20 26 26 25 25 23 22 23 25 27 27 29 31 32 34 35 4 126 clcaL wood door 3

Timhlend high dens$cy eoro
w£ch hardwood _urfa_oe
36" x 84" RAL Weyerhaueer Sound

2-1/4 42 37 [37] 39 [38] 39 [41] 41 [-) 45 [-) 40 TL61-t94 LE9 Rerardenc Door t4

12 Ca. s_eol facdn g
6'11-1/8" x 2'11-1_/16" PAL Overly Acoue_ical

2-1/2 51 43 [45] 49 [52] _8 (51] 55 tSd] 57 [55) 44 2Z.9 TL63-212 13_ Door I

MaaO,L'y core w£_h steel
racine - 86"318" x 40-3/8" _AL

2-1/2 _ 26 32 39 42 42 43 43 45 46 47 49 50 52 54 55 56 7.5 TL?0-188 104 Ca_-Seal door 4.19

llardwooddoor - 3' x 7' "Shermlore"Dual
" 2*_/B 37 24 28 27 26 28 39 33 35 37 38 38 38 41 43 4d 46 9 126 ?anel Door 3

Core of CoOc_ote block
6'LE" x 9'Y' _tAL #_73 A©ousclcal

2"_/B A0 2B 28 32 32 33 34 35 36 39 42 _3 43 44 43 42 _4 - TLd7-34 10I Door 6.20

_rd wood door - 7' x _l .Sherm_ore.Doa_

2._/8 43 26 35 35 33 35 36 40 41 4_ 43 44 46 48 52 53 51 9 L26 Panel Door 3

IB G#. S_eel core
7' x 3' PAL

J 3 50 34 [4_) 49 [451 47 [49] 52 [561 56 [56) 55 14,9 TL61-226 104 Induecrial door 1,19
I

Ooo_ size * 33** x 82 7/8" PAL
3 55 39 42 _4 45 49 53 55 55 5_ 54 55 59 60 60 57 58 25,B TI_8-317 ]08 Jam/sonic 3

3/16" Thick steel factnB
7'4-3/4" x 7'11-1/_" PAL Overly AcousclcaL

4 43 35 [36] 36 [37] 38 [42] 44 _44) 47 [45] _5 34 TI_5-LE1 131 _laar Door 1,22

O_aped mecal abso_h_n_

_k_t/n_ aa core
_-1/4" x 32"718" _J_t

4 52 43 45 45 47 49 51 51 50 51 54 55 54 52 52 52 50 19,t TL71-294 108 J_mi_onlc

16 G_. _eel [ace f_cin_
nternally re_nforeed

7'3-9/16" x 3 8-1/8" KAL Overly AcousCical
4 33 32 40_ 4d 47 _7 48 50 51 53 55 56 61 62 62 63 23 TL67-3 131 Poor 3
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TABLE 32B DOO_S (c_ncl)
(Q_escer _an 2" _hFc_7

Trenamieelon Lose (decibels)

Concre¢_ core wich
metal S_c£ng
84"x 44"

RAL
4 - 38 [39] 40 [39] 45 [-] A9 [52_ 52 [34] 3S 14.8 TL3g-37 104 Industrial door 31

Solid wood 3rams, sep_t_e
ehee_, minors1 wool and
3elcliner ee oore with
18 Oa. metal sheet cur-
gates on each _£de

&5-i/2" x 84"i/2 II MS
6 49 36 [37] 43 [44] 30 [48_ 46 [521 57 [61J 61 23 654 39 TEC Sound Doors 6

Damped me_el sbsorbln B
t_aulsCls_ he_d_e_e s_d
gaeketin_ as core
84-7/8" _ 37"

i i 7 Sl 66 48 S0 31 52 57 59 60 61 62 64 63 63 66 65 62 28.9 TL_0_123 I08 Jsm£esnlc 3,23

16 _a. steel f_cin&
8'1/4" x _'3-1/2"

CKAL OVerly Acoustical
S S0 38 _3 _8 SO 5_ $6 56 38 60 61 64 68 68 71 71 74 &3 704-_ 131 Door 3,17

D_ped me_al absorbing
insulation, h,rduare and

aekeClng as core
_4-7/8" x 37"

PO_L

10 63 47 S0 52 53 _S 39 61 63 63 64 66 h_ 64 65 65 _S 36 TL70-122 108 Jemleen_c 3,33

Dsl_ed megal eb_orbing
i_IuIaClO_, herdwsre egd
gseketing se co_e

2: 84-7/8" x 31-3/4'* IU.L

I0 fil 48 30 53 54 SS 59 62 64 65 68 68 _9 66 6_ 73 74 37 TL70-121 108 JsmIsonic 3,23

TWO doors _e a_ted by 7"
air _peee l_ _S. e_e_l

S_otng- 6 11-3/_ x 2 11-3/4 RAL Overly A_ou_cleal
10-1/2 62 50 [52; 56 [5_1 59 [_31 _7 [631 So [66J 70 17,6 TLh3-1B2 131 D_or 1

Doer $l_e-ll_" X 1513"
DNI

31 1/4 63 S0 [451 34 [SS] 62 [67] 69 [701 70 [7_1 74 _SP-IST 70 _enee_r, 1,8i

SI_dl_g glass door
66-ll2" x _"

PAL Hiller Slldl_g
' - 48 34 [37[ 41 [45] 46 [461 51 [521 48 [511 54 8 TL63-34 124 _laee Doore I

Wood particle boord
doer sizes - 30" x _" Ours[lake Door
33" x 74" 45 55 Core

Ven_llsglon S_ecem
136 Door Panel

Single leaf A¢OUS-
' Flush Surface 157 _ieol doore 36

Door wieh right out Double leaf acous-
swln R only 157 cleel doors 27
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I j

F_OTNO_$ FOR TABLE 32A, 320

|* Tested acc0rdlng t_o ASTH EgO_6]T nod d_tn in hr_ckegs refor co _hu _requeaclos cenc0red a_ 170, 3_0
700, 1000, 2800 Jl_.

2. S oclal oo0s_a_dard test used for comparison with Apeclmen meadured h the standard method, Trsos-
m_aslon less Values of I:[1o modlfled spoclmen _re e*tlmaCed, Ddta In _raekccs paper to the frequen*
cLes 126 178 200, 380, 500, 700, 1000_ 1400+ 2000, 2_00, and 4000 HZ. The void between the door
penal aa_ lOS frame w0rQ aualod on ho_l side_ _lth _i_sual, a CaU kin 0 type r_accrla *

2, Tesced and evaluated accordlng to ASTH EgO=66T.

4. Teated and evaluated accoraing to ASTH EO0-66T and ASA Z2_.19-1957.

0. Tested and avaittscod according Co ASTH E90-70 and EaI3-TOT*

0. Dace in hracheru cortes end to halE*octave frequency hands centered a_ 175_ 3_0, 700, 1400, 2800 HZ
respeorive|y, ASARP Z2_.19-1957 was the standard used*

7. Flush acoustica_ f_re door with UL labels B, C, D _ £,

8. C_n he designed to Olt any door opening*

0, Ha_timum size - 5* _ldo x 12' high. Temperature r_ao; 300*Y _o iS00_F. Flame _pread 25 Co 200,

10* Dlfferun_ sizes and types ape _vailable. For inter|oF use.

ll. Exterior entry system* Temperature range: .40"_ to 125"F.

12, hailstones to chem,.col8 depends upon face flfftsh, le_erior use.

l_* 3tll:OriorOr _xtario_ door* Temperature ra110a_ -60" to 150oF, Flame spread 5*

l_* Tas_ad accordin to ASTM Eg0-61T add data in brache_ refers _o frequenoy hands centered at 176_
2_0, 700, a_d l_00 H_, Interior do0ra_ made _O order,

_* For UBO :tn UL sta£¢--aeli doors Where codes require a _lndrnu_ 000 _ temperature _la_ label. _@_pcfa-
tore tense; -_0" EO 200'F, Flame spread lO, Rea_lCSat _o chemicals.

16. For interior Use* Resistance co chemicals depoadB on face _lnl_h* Numbers in upper ro_ lltdlcate
cran_ml_sio_ lees obtained _hon door bottom is sea|0d with alop_d threshold lffscaad 0f au_omacic
drop seal,

17. Fifo raalscsac.

10. Tom0ortlturo rana_: 20* CO 160*F, S_a_dard _lzel up CO 4 _ _ 0'.

19, Maximum temperature 450"P. Flame SWead_2$.

20, Available _or singl_ and part of swing, single a,_d center partl_g_ horiz0ntai slide applications,

21. Dace in brackets cortes _ond co frequency hands centered at 175 300, 700, l_00 and 2800 H_.
ASTH _80-55 and ASA Z2_. 9 = 907 were the standards used* Max r_um tampereCttra _§O , F a_ne
spread _6.

22, Blast resistance of 72 lb/in2.

23, Tamporatura range; O* Co _80"Y* RelatIVe _umidity; 0 1:o 100%,

24_ Temperature ra_8o: .60* to 100iF,

25, Door and lo_ver elz_ varies*

26. Single leaf acoustical doo_ all.salons:

Flu_h gurPaea; 36 .# x 001*; _lght 165 Ibl
F1uIh surface; 36" x ?2N[ w_iah_ 19_ lba
Flush eel:face; 36" x 84"; _igh_ 205 lha
Flush surfa0e; 36" x 96"; weiKht 225 ibs
Flush surface; 48*' x 60"; t_i_h_ 195 lba
Flush Bureaus; _t8I'X 72" _ighC 225 iba
Flush surface 48** x 84"; weigh_ 245 lba
F uah surface; 48" x 96*'; _lght 275 lba

27, Double lea8 ¢coustical door di_ns£ona:

Nigh ri_h_ OUC _w£nK only: F us _urfece; 72** x 60"; weigh_ 330 lbe
Nlth right out swing only; Flush surfaoe; 72" x 72"; weight 390 lba
WIth right out acting only; Flush _urPsce; 72" x B4r'; uelghC 410 lb¢
_lCh rl_ht OUt aw_n_ only; Flush s_rface 72" x 98" weiKht _00 lbs
With right OUt IWIUg only: F uah aureate; 96" x 60i*; _lghC 390 lhR
With right out swing only; Flush surface 96" x 72*' _ ght 400 lbs
WiEh rl_hC OUC _wlllK offly: F ueh surface; 96" x 8_'t; we _hE 490 lba
Wl_h right o_t swing o_iy: Flush surface; 96" x 96'*; _IghC _0 lbs
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TABLE 33 ,

WINDOWS

Sound transmission losses of window assemblies ranging in overall thick-

nesses from 1/4 ineh go more than 5 inches are lis_ed. Various sypes of

wlndnws, e.g., plvo_ed_ duul glazed, laminased glass, venetian bllnd_ and

plastic windows, etc., are presented in the table. Figure 33 illustrates a

dual glazed window. Simple windows are usually the "weak links" in the

sound isolation of rooms and buildlngs, but it is possible toselect windows

with high sound _ransmisslon losses to make the interiors of the buildings

reasonably quiet. In the buildings at airports the selection of windows

will determine to a large extent the in_erior noise levels. In such in-

stances entirely sealed, dual glazed windows with a large airspace between

the plates provide acceptable sound a_tenuation as can be seen from the

_able. The companies (by numbers shown in Session ll) with products listed

in Table 33 are: i. 14, 17, 42, 49, 66, 71, I10, 124, 163, 185,

DUAL GLAZING

TWO_NE_ SFSLASSESCLOSINOA2_"
AIR$_GE REDUGETRANSMPSSIONOF
SOUND,HEATANDCOLD,

Figure 33 Dual Glazed Window

GLOSSARY

Facing: The outside surface of _he specimen. In general _he side facing
_he Bound source

Backing: The other outside surface of the specimen. In general the side
not facing =he sound source

Core: The region between the facing and she ba_king

Glazed Window: A window furnished with glass

Dual Glazed Window: A window furnished wish _wo glads panes
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. _ TABLE 33 WI_Or_S

T_An,mission LosB (decibels)

# -o
Vsr_Ical pivoted wlndme
lld" plate

RAL Sin le place
l 114 29 25 29 33 36 26 35 4*g TL6_-254 L7 win_ow 1,4

Sin le hung window
i14_ place gisss, _2"
wdd_ x 62'! high cost

spscimQn K_L
1/4 31 lP 22 24 26 26 38 30 31 32 33 34 32 29 23 31 34 4.0 TL71-333 1 Series 373 OH-A3 3,3

Lmnlna_ed SFaCO_ with
pLastio between t_o
pLaCes* g4 t x 9 _ Coat

opsc£man _AL Core system with
0.4_ 35 27 33 27 23 30 32 33 3_ 33 3_ 33 33 38 _2 _3 43 6.7 TL60-39 iLO lamingted glass 2

112" laminated glass*

3 _ X 12 _ tes_ specimen PAL Sta_line _ories
- 1/2 d0 23 26 29 3t 35 37 39 39 60 40 _1 40 _7 &7 _9 32 6,0 Tu71.129 163 324 g

Vertically pivoted window
1/4" plate, 1/2" air space
11_" place. _' x 5' teac
speclmen, PAL Venetian blind

1 33 27 23 37 4l 31 35 7.1 TLbg-253 17 window 1,6

Aluminum £ramscon-
tslnLng _ao b/_" places
separated by l'?/g" air
s ace _lth venetian b11nd
6_ w£d_ X 7' high max,
2_4" X 3' min.

RAL VsnetSan BbLnd
2-3/8 45 gO .33 _2 47 44 3_ '_db-173 i_ window i,_

_ivoted windo_ith
thermal brick a_d suu
control. 3/].5" late.

2" space, 114" p_ate. I_.L S_n Control
2.7/16 42 2L 2_ 30 3L gh 39 39 _3_ 47 46 _6 _7 48 49 7.i T_79-253 lLO wlnaow 2,4

Dual gla_od window.
1/8" place 2"b/4"
space, 1/8 _ plata
custom o_ BCand_r_ slzss,

"AL DBVAC Modal 630
2-1/2 32 13 20 24 25 29 33 33 37 40 44 47 49 _9 50 31 _3 3 TL69-2_4 49 with 1/8" plate g,_

Dual glared window with
_snels 3/8" late, 2"
(nom_ _pace, _/16'*tempered
glass, Swtn down

window had i_ insulstln 8
globs noctlon, 12' wid_
X 3 6 long _llt specimen, $eri_s 323 wlodow-3,3,

2-3/8 41 23 g3 29 32 36 39 40 41 42 43 g3 43 g4 42 gg 47 9.0 w_bz2e 163 panel combination, 7
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L I

TA"L_33 _Z_0WS(Con.d)_._

TransmLssion Lees (decibels)

:9

_ _ _ . _ _ _.= _ _ Zb/_t_L_b. ca,
Dual glazed wfndow, Frame
o_ aluminum and 6063
alloy, I14" pla_e_ 2-I/4"
space, I/4" pleteo sizes

I to 6'_ ©uscom and seandard, PAL
_ 2-31_ dO 27 27 21 32 34 31 36 40 42 _3 42 42 38 _l 47 $1 7,1 1"L69-236 49 Oeva° Modal 660 2,4

Dual Blazed window, l/_ e
pla_e, 2"iI_" spa©e_ L/4"
plate, CuaCom and standard

PAL Pevac Model 650
2-3/4 _4 20 30 32 30 37 40 40 45 47 _7 49 47 44 45 02 53 7.6 T_69-2_6 49 with 1/4 'l place. 2,4

Dual glazed window, I/_ 't
l_ce, 2"t/0" u _a

_/ld" plaza. _ x _' ce,t
ella,

PAL

L_ _ 3_/16 _028 34 38 _ 40 48 P.6 _.62-256 17 _nelco wtndow-3 1,4 i

Dual glazed wlndow.
l/_" palyeurbonat_,
2 0/8 ° space, 114"
place, Basic u_c,
HaX, size 40'0 _. Hax.

linear dizen|fan _Os , KAL Dual gla=ed window
3-1/8 07 18 24 25 27 27 2g 30 27 24 22 20 38 30 3l 31 36 - 1267-1-71 17 basic un_c 3

Same am above, weather I
aide sealed with non-
hardening sea1_ng ©am- i
pound. IPAL Dual glazed _ln-

3-1/0 37 20 25 23 30 30 33 35 36 30 41 4I 38 35 40 _6 45 1247-3-71 17 dew, aealed 3 i

Same as above, Fiberglass Dual glazed win- !
packed into COp of unit, PAL dew packed with "

3"l/0 38 20 27 28 32 32 30 37 37 33 33 L6 42 _4 46 51 53 - 1247-5-_1 17 _iberg as| 3

Same as above, With

neoprene seals fro_

pivot to cop of wL_" pual glazed wLn-
dew, )_AL dew with par¢ial

3-1/8 38 25 26 3_ 32 3_ 33 36 35 33 33 37 _2 _3 h5 _9 52 - 126_--S-71 l? neopcsne i_als, 3

Same as above. Neoprene
souls on Cop, non-harden* Dual lazed wln-
i_g seele_ on _:,_tom b_t_ dew W_Ch

of frame. KAL and non-b_rdenlng_aoprene
3.1/8 38 2_ 07 30 33 30 35 36 37 33 34 30 43 _4 46 00 55 - 1247-6-_1 17 sealer, 3

pual glazed wln-
_ Re _bove, _eo_c_ dew wicb _eopre_e
seals all around, KAL _nd non*h_rda_ln S

_._=. 3-1/B 3g 23 27 29 3_ 33 36 37 37 30 30 39 44 _3 47 5l 54 1347-7-7L 17 _ealer. 3
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TABLE 33 WIbFDOWS(Canal)

Transmission Lass (decibels)

°°°°°°°
Same aa above, Neoprene Dual lazed wln-
seal6 all around, KAL dow w_th neop_ana

3-1/8 39 23 25 28 32 32 35 37 36 37 38 40 43 43 46 50 54 - 1247-8-71 17 se_ls all around, 3

Sa_e sa above, Nooptene
aoal on to p Divots

sealed wlr_ non-hardening _owDUalw_chlaZedneopreneWln"
aealla_ compound, KA_ and non-hardenln_

3-1/8 41 24 27 29 34 34 38 39 41 40 40 4l 44 45 47 52 55 - L247-9-71 L7 sealer, 3

Same BB abova, DnCi_o
ori_e_ar a_alod on

_oth |Ide_ with non-
Du_l lazed win-

hardening sealing cam- dow w_h non-hard-
pound. KA_ enin8 sealer on

3-1/8 43 25 27 27 32 32 38 41 43 46 49 49 52 51 52 55 58 - 1247-2-7L 17 both aides, 3

Same a_ above. Thermal

insulation and eal_ Dual la_ed win-
©onCained venecian dew w_h cha_sL
b21nd* KAL insulation _nd

3-1/D _3 25 27 29 34 3_ 36 39 42 42 _$ _7 50 50 51 5_ 55 - 1247-20-71 27 venetian blind, 3

Dual glazed wLndow, 7/32"
pl_ce_ 3-3/4" apace, 1/_ u
pio_e. Max. standard D_I Lazed win-

4-7/32 48 34 41 46 $1 48 54 8 TL63-34 124 frame. AUD-O-F_ I_4

Dual _lazed window, l/4 u
piate_ d" e _©a 3/16"
pl_e, _'3 _ x _'3" test
specimen,

_-7/16 48 27 32 34 37 40 _1 45 49 52 56 58 59 56 53 5l 60 7 TL71PA-_42 d9 Davac Model 720 3,5

Vandal and Bu_81s_ _a-
aia_a_t window 12 _ X i0 _
sizes, Pl_xt81as or
polyca_ba_0_a , PAL

4-1/2 60 8,6 TL71-309 42 iSOCOUSTIC 6

Dual 8lazed window, 1/4"
_ey pla_e, 4'* apace

_/16" cies_ pLa_a 216 *_ X

7' tas_ pane_* PAL A_ous_ieal w_ndow
4-D_6 52 35 39 _3 47 50 _0 53 55 5_ 55 53 51 50 50 55 55 - 1_.71-71 71 wall, 3

Dual g e_ed w_ndow 3/16"
plate_ 4-2/4" a ace, L/4"
pla_a, 3'9 u x _'P" Ces_

epec_sn, PAL Devao Hadst _$0
5-3_6 4_ 27 33 36 39 41 42 _4 48 50 52 53 54 54 54 55 59 9 _l,72-Ldd 49 with wide airspace2,5

Dual 8lazed window, Two
pi_ce_ of L_te }es_

45 - airspace, 6.5 - DUSt glazed
5P (no data 8ivan)* i0 66 window,

Windows wi_h varioue e_Ibin-
_Cinna bf _ighCa (_hi_kneaaa|)
and _ypss (plain or laminated)
of 8iaa! wl_h va_yLn_ ai_ sps_ea, Cu_Com sound

185 windows _OOO5 eerie|,
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FOOI_0TES FOR TABLE 33

WINDOWS

I. TsoCed and avaluaCod according to AS_H E90-6IT.

2. Temtod arid evaluated ac_oz:din S Cn ASTH _q_-_T.

3. Toa_ed and evalua_ad a©_ordlnK _o AST_ _90-70.

4o Teseld ind ivalu, Ced a©_ordln8 co _Z24.19-1957.

_. _ated _nd _valuated _¢cord_nK _o A_TH _13-70T.

_. DA_a l_epor_ud _r compaF£aon only on o_ndard _c.

7. Window _i_d panol_ c_ncs_i_ Ka0k_ _Ind 8cop_ and cap be_d on woa_h_r s_de.
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TABLE 34

SUSPENDED CEILINGS -- SOUND ATTgNUATION FACTOR

Ceiling systems and their sound attenuation factors are listed. Fig-

urm 34 shows the test facility required Co measure sound attenuation fee=ors.

The wall between the noise source room and the receiving room should be a

much better sound barrier when compared to the ceiling system undergoing the

test. This will result in the acoustic propagation as indicated by the

arrows, and the test result will reflect the attenuation provided by the

ceiling. Properly measured sound attenuation factors report the sound in-

sulation or sound barrier characteristics of ceiling systems as actually

installed. Between two rooms separated by a good sound barrier wall, and

having a common plenum, the noise reduction is mainly dependent upon the

sound attenuation provided by the common, suspended ceiling. This table

may therefore be used on an approximate basis to compare the performances

of wall partitions and ceilings. The companies (by numbers shown in Sem-

tion II) with products listed in Table 34 are: S, 6, 109, 128.

SUSPENDED
CEILINS --

DETAIL

s_sNum2'_ f/" !'"'!

.m SOU SS PARTITIONRO_M RECELVlNSROOM

SECTIONTHROUSHTWO-ROOMT_STOHAMSER.THEFACILITYIS 15-a WIDE,

Figure 34 AIMA Approved Test Setup to Measure
Sound Attenuation Factors of Ceilings
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TABLE 34 SUSPENDED C_ILIHCS -* SOUI_ ATTENUATION FACTOR (Coned)

A_enuacion Faccors (dectbQls)

_ _ m Ib/fL 3 L_b_ C_, _OduC_ no_e

Vinyl film facing backed with
psum subw_razs reinforced uich

_aes fiber fllemen_s,
1/20 Vin I rock gypsum
5/8 - 28 30 37 42 45 4l * G&H _ telling panel 1,6

Non-dlrecCion_l rsndom ei_d
fissures In a filled mineral
fiber,

5/8 37 29 36 36 30 29 32 32 34 36 38 gi 4§ 49 50 52 $3 - Gfd] 109 quadreCce 5

Fissured £illed miner fiber.

5/d 42 28 29 37 32 31 36 37 39 40 4_ 44 49 50 51 51 55 109 5plneo_e s_andard 5

Filled mineral fiber pierced
wlCh s mixture of large and
_llil perffora_lens,

$/8 42 51 36 37 30 30 34 34 36 38 _l 44 49 _5 57 58 59 109 Spinrone pierced 5

Filled mineral fiber eile wi_b
_ando_ sl_ed a_d spaced oon.
directional fissures _itb _i_y

5/g 62 51 38 37 50 29 35 35 38 41 43 d6 g_ 51 53 55 56 109 Splncone 360 5

Pilled mineral fiber Clle _l_h
small, uniformly dilperssd _0n-
directional giss_rsl,

5/8 d2 26 36 35 29 30 33 35 59 42 43 g6 50 55 56 57 59 109 Splntene - 720 5

Filled mineral fiber tile,
Temperacone 360

_/8 42 30 gO _0 32 33 38 39 40 40 43 44 _9 53 55 5_ 60 109 flredike cite 5

Filled mineral fiber tile, Te_perscone fire-
dike pierced

_/S 42 50 39 _0 35 33 3_ 39 g2 _3 46 49 5_ 57 55 55 _d 109 p_eern. 5

Filled ml_erel fiber tile,
Fire dJke psneis

5/8 42 30 58 39 32 32 37 37 41 _2 _ 48 52 5_ 55 56 58 109 pierced pateern 5

Filled mineral fiber =llo,
Flredike panels

5/8 _2 29 38 37 31 29 3_ 34 37 39 43 45 50 _2 53 55 58 109 _iesured pe_cern 5

Filled mineral fiber tile,
Accusal-clad

5/8 _2 33 _3 59 32 32 56 37 39 _0 42 46 5_ 55 56 55 57 L09 Dei_a PaCCern

Filled mineral fiber tile,
Particle 8red

5/8 47 3_ _2 _I 34 36 4t 43 46 49 53 54 57 58 57 56 57 109 LPC firediks 5

Hlneral fibers blended with e
cemen_i_ious Binder, Scan_srd
£inish £a a _hice factory ap-
plied coating. Also available
with a scrubbable vinyl plastic
costing, Trevaceue_ie*c*

flies cumulus
3/4 28 25 33 33 2_ 23 24 23 24 24 26 28 31 3_ 35 39 4d 15 G&H 128 pattern 1,6
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TABLE 34 SUSPENDED CEILINGS --SOONn ATTENUATION FACTO_ (ConCd)

A_cenua_ion FacCorJ (decibels)

m _ ,_ _ _ m _ N m lb]f_- Lob. Co. Product note

Mineral fibers blended wt_h a
camoncLcioun blnder. Standard

finish LB a white f_ecory ap•
plied coating, ALso _vailabLe
_lth s eerubbsble vinyl pleatle FtrashiaLd Travs-

co_atie-_*ttla_ _3.3/_ 29 28 34 32 24 23 24 24 2_ 2b 27 29 32 36 38 4L 41 15 G_ 128 fissured pattern.

Hlnerat fibers blended with
cemen_ttious b tndsr. Standard
d£ni_h is a wh£_e £s_ory ap-
plied costln K. ALso available
with a serubbable vlayl pb_atic
ces_na, Tr _vscou_tLe-e-

tiles fissured _,3,3/& 31 28 34 33 25 24 25 26 27 29 29 31 34 40 43 48 53 15 G_H 128 pattern.

Mineral flber_ blended W£_b a
e_ent£tioua bl_der, Stnnds_d
_dndsh is a white factory ap-

With a lerub_aPle vinyl p4ae_ie Travscoustie-e-
eoa_tn_, tiles Abbey 1_3_

3/4 36 3t 37 38 29 29 _0 31 33 33 35 39 44 49 52 54 54 15 G_i 128 p_tarn, d

Cast mineral f_ber. Pe_macou_tie
3/4 37 31 39 37 28 28 30 31 32 34 35 39 44 _0 54 59 dO - 109 standard fi.au_eJ $

Mineral fibers blended wt_h
c_antlttoua bL_dl_, Standard
glnfsb 1_ a whl_e factory ap-
piled coating, ALso avsllabLe
wlth a a_rubb_ble vinyl pba|_e Trnva_ou_tie-c-
_oaCin_, conics p_els

3/4 38 2_ 32 34 29 29 32 35 37 38 38 38 40 42 42 42 44 15 C&H 128 pa_arn* 1,2

Mineral fibers blended with a
cemantitioua b£ndsr, Standard
findsh is a white fae_orypa -
plied _o_tin_. dido available
with 8 |_rubnahle vinyl plastic Travacoua_Lc-c-
e°a_ina* tonbco panels

3/4 39 25 34 34 29 30 34 3_ 30 40 39 39 42 44 42 43 44 L5 CNI tl_ fissured ATH 1,2

Mineral fbbers blended wb_P s
c_ontlti_ul bLndl_, Standard
_.bsh is a wh£_e factory ap*
plied co_cing. ALso available
wlth a aerubbable vinyl plastic Trevacoua_ie-_-
coac4n_, tibea cumulus 4,3_

3/4 40 32 39 38 31 32 35 37 39 39 40 42 46 49 51 52 54 15 C_{ L2_ ATH pattern d

Mineral fibers blended with a
eementittous bLnder. Standard
finish i_ a whl_e fac_orypa -
plted ©satins. ^bso avatb_bLa
with a _erubbahle vinyl plastic Trevacou_cie-e-
cns_in_, _ilen fissured 1,3,

314 4L 3b 39 38 31 32 34 37 3_ 40 42 43 48 51 53 53 §2 l_ _11 b28 ATH p_rtern, d

F4bled mina_ab fiber tile with
_maLb, u_$formby dispersed non-
directional fissures,

3/4 42 30 3B 38 31 30 33 36 36 30 40 43 49 5_ 56 55 55 - L09 Temperstena 720 5
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TABLE 34 SUSPENDED CEILZNG$-- SOUN_ATTENUATION FACTOR 'Concl)

Attenuation Feccors (decibels)

m _ Denal y Foo_

Non-dirDccdonal ranaom sl_ed
££eeurea in a filled mlnoral
_ber,

3/4 42 28 35 36 29 29 38 35 06 41 42 42 44 46 45 46 47 tO9 _°drocce 0

Small directional fissures in
a £111ed mineral fiber cile,

Te #rlcenD hCF
3/4 42 29 36 40 33 33 38 36 4t 42 46 48 53 57 82 53 57 109 smut fissures 5

L_rge _andom sized and spaced
non-directional fissures. Temperacose-360

Nsn-direc_tonal
3/4 47 31 39 40 35 36 40 40 43 45 48 50 56 57 54 56 57 109 fissures

F£11ed mineral £1ber rile.
AcousCi-cladlp _

7/8 47 30 37 41 33 34 38 40 43 45 47 $0 55 56 58 _9 60 109 diagonally perforated

i Hdaeral £1bar °Lie w_ch
non.

directional finish o_ washable

I v_n 1 a_ryllc. ALma availuble
w£C_ a acr_bbahle acrylic
p_aeClc coaClns, Fi_e ehleld

Solitude panels i 2,
40 30 38 40 32 31 34 35 37 39 40 44 5G 56 58 58 08 t5 C_H 128 _o_dlo perforation

f_cforacad 24 gauge cold ro_lvd
dr e_cccragalva_ized _o_d or
0.025" or _.032" alumln_ wICh

o baked en_sm_l flntch. Acousci_Cal _- _8 30 3B 35 39 44 43 43 40 51 57 54 GNI 128 pans 1105 : '

fe_foraCed galvanized O.O16" 3
moral _an _acked with _,75 ib/fc

fiberglas pads, _fJ[
20 [261 25 [35] 38 [401 46 [501 56 [611 63 AHO-5 FT $ Acousc£ Ceillng_ 1,9

Perle°seed Salvanized 0.O16"
n_cal pan _acked wl_h _.75 lb/fC 3

fiberglas pads. Asboeto_ faced
26 [271 27 [291 35 [34] 29 [381 43 [481 50 6 Rigid boards 1,9

FOOTNOTES FOR TABLE 34

SUSPENDED CEILINGS-* S_ AI"rENUATZON FACTOR

l, Tasted according Co AIHA ewe room procedure l-II,

2. _IMAHounclng C_: Co_c£nuou¢ over parclclon wlch exposed T system,

2" Te_P a_CUra _sog_: _p to l_0*P* Fl_o apreadl 20, POOr resis_ance _o chemicals,

4. Fls_e _prend AHA Class A, SS*A-118b class 25.

5. Flame spread_ 25.

6. AlHAMo_ncl_ 8 CCT: Coatlnuc_e over partition with concealed T epllne suspension system,

7. AIK_ Houncing I_(: Interrupted over partlCic_ using Z bars for _ suspension system,

8. Tes_ed with 1/2" Sypsum board backing,

9. _mbor. in brackets refer Co cancer _requencies of 177, 354, 707, 1414, and 2828 Hz respectively,
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TABLE 35

ROOF DECKS (BARRIER)

The sound transmission losses of roof decks are lis_ed. Roof decks

with thicknesses ranging from i-1/2 inches to 7-1/2 inches made from steel

panels of different thicknesses are shown in the table. The roof decks can

also provide good sound absorption as can be seen from Table 25. Figuro 25B

appearing with Table 25 shows a roof deck daslgn which p_ovldea good sound

absorption a_d _ranamlssion loss. The company (by number sho_1 in Section

If) with produc_s lls_ed in Table 35 are: 106. 120.

F_SERGLASS
Sal"rs

ACOUSTICAL
P1ERFOSAT_ONS

Figure 35 Roof Deck

293



TABLE 55 ROOF DE_ (BARRIER)

a Transm_salonLess (dec_bell)
m_

lb/_t_ Lab. Co. Produce ne,_e

Steel roof decging I

22 sage Type S
1-1/g 45 29 38 45 48 49 49 106 AcouJ_£dock

Steel roof decklng.
22gage TypeB

_-1/2 65 29 38 45 48 49 49 106 Aeeue_ldeck 1

S_eel roof decking
20 gage Type S end B

1-1/2 46 30 39 46 49 50 50 106 Acnue_£deck

S_eel roof decklng,
18 gage TypegandB

t-l12 47 31 60 47 50 5L 51 106 AcouecLdock 1

Steel roof decklng
20-18 gage

1-5/8 49 33 42 49 g2 53 53 106 Type 1-5/8" BF

Steel roof decking,
18-18 g.ge

1-$/8 $0 34 43 50 53 54 54 106 T_po 1-5/8" Irt 1

S_eel roof d_ekingp
16-1B geae

1-_/8 52 36 45 52 55 56 56 106 Type I-5/8" _ I

S_eel _oof deektng_
20 gage Type 5" ItbN

3 46 30 39 46 49 50 50 106 Acooscldeck 1

g_eel roof de_ktngt
20 gage Type 3" g_

3 48 30 3_ 46 49 50 50 105 Aceua_ldock

geeel r_of decktng,

20-18 gage.
T_e 3" hT 20.18

3 50 3_ 4] 50 53 $4 54 106 Acou_ldock 1

$_eel roof da_king,
18-18 ge_e T_pe 3" N_

3 _2 3§ 45 62 55 56 56 _06 Acou_Ideok 1

Steal roof d_cking,
20 _a_e T_pe 4-1/2" II

4-1/2 47 3L 40 47 50 51 51 t06 4coua_ldnck 5

Steer roof docking.
IB ga_e T_p_ 4-i/2" H

4-1/2 49 33 42 49 52 53 53 _06 Aeouu_ldeck 1

S=eol roof deckLns,
26 gage T_pa 4-112" lip

4-1/2 50 3_ 43 50 53 54 54 i06 Acouar/deck 1
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TABLE 35 ROOFDECKS (BARRIER) (Cone1)

Transmtssion Loss (dee£bsls)

S_eel roof deokLng_

16 Rage Type II
4-1/2 _i 35 4!¢ 5% 54 55 55 LO6 ^_ous_Ldook 1

S_eeL roof dookLng,
18-18 g_&o Type 4-1/_" 1_

4-i/2 52 36 45 $2 55 56 56 - t06 A=ous¢ideck i

S_eel. roof dookkn6p
16-18 Rage Type 4-L/2" HF

4-1/2 53 37 66 53 56 57 57 106 gcou_Ckdeck 1

6_eel roof deok_nRp
18 _age TyPe 6" H

6 50 J4 43 50 53 54 5_ I06 Aco_scldeck 1

S _el r_of dockln_

6 62 36 _5 52 55 _6 56 I06 Acous_tdeck f

S_eel roof decldmR
16-1B _nRe and 18-:[6 gaRo Type 6" {IFand• ¢' 16-1B_ 18-18

6 53 37 46 53 58 57 57 I06 ga_e Ae.ou_kdeek 1

S_e_I roa_ declctnRi
18-18 gage Type 6" I[F16-16

6 54 3B 47 54 57 58 58 108 gs_e Acous_£deck I

18 _a_e Type 7-1/2" H 18
7-1/2 51 3_ 44 51 5_ 55 5_ 106 Rade Aoous_tdeck 1

Steel roof de_k£nR, Type 7-1/2" H 16 Rage
16 Rage and 18-18 gage and HF 15-1_

7-1/2 53 37 46 53 56 57 57 106 gage Acou_t Ldeck L

6_esl roof 6eck£nR, Type 7-1/f" H_ 16-1g
18 ga6e Rn&e and 16-18 RaRe

7-L/2 _4 38 47 $6 57 58 58 Z06 Aoo_a _idock !

Planks for root decka_ A73-4
3 floora, etc. 18 120 A_ous_tpl_nk 2

wood _£bera bonded utah A70-130
pop,land ce_n_ 6 _o 8 120 FtbropL_nk 2,3

FOO"kHO_ FOR_AgLE 35

I The Qransmtsston lessee of _he Intend Ryersen root decks Were esCime_ed fr_ _es_s msde a_

Riverbank Rc_ustZc_l Labore¢ory; Tes_ Hen. TL72-lt2, TL72-48_ TL72-2. STC _alo_s are based_n 7.5 lb/fC bu£1_ up roof* _e£ghc range of the acouscldec_s is 2-5 lb/fC *

2. Size 3" x 15 e x 120'*.

3. Thleknesse_ of 2'_ 2-t/2_' 3'*'3-112'_ end 4". W_dth 32". Length up _o 12'6", Flame Spread 15.
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T_LE 36

CURTAINS (BARRIER)

Transmission losses of curtain systems are listed, It is often neces-

sary to isolate a moderatQly noisy environment from the surrounding less

noisy area. A sound ba_rler curCaln can pr_ide enough attsnuation in some

cases to make it an economical and convenient arrangement. Figure 36 shows

a sound barrier curtain system with a guide rail for ease of Opening and

closing the curtains. Usually the curtains are made from lead or lead-

filled vinyl, It should he noted that not all possible curtain materials

ars listed in this table. [t is possible Co fabricate a curtain from many

of the matarials listed is Tables 6 through 15 and Table 18, The barrier

curtain also may have sound absorbent facing on one side or both sides.

it should he _rther noted that most of the curtains were tested free

hansing in a test opening with their edges sealed to the sides of the

opening by means of a dense flexible mastic. In industrial applications

however, the sides of the curtains are usually not sealed, relying only

on their overlap for a seal, Sound absorption cosfflcients of some of

the curtains are sho_ in Table 23. The companies (by numbers sho_

in Section ll) with produats listed in Table 36 are: 6, 12, 27, 45,

59, 72, 155.

Figure 36 Sound Barrier Curtain
Hansin_ from a Guide Rall

GLOSSARY

Lead Loaded: Lead was added to the fabric type material to increase its
sound transmission loss,

2D6
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TAULE 36 WRTAINS (BARRIER)(Concl)

Tranam_seion Loe_ (declbelB)

_ . _ _ _ We_sh_ FooC-

Pol_"are_hane _oam £uced CO polyvlnyl

15 18 20 19 21 20 20 24 2B 28 32 32 34 _& 37 1,1 CT 59 ^nouatidrlpe 10

Mass filled vinyl wlch woven _lusa Sound Guard
roin_ o_¢omon_ _oia e control

(22) 23(231 (26) (32) (37) (44) 1,5 6 curtains 16

Mass _illod vinFl wl_h woven 81asn Sound Guard

(26) 28(28) (32) (36) (26) (47) 3 6 curtains 16

Barium filled vinyl wi_h _op layer o{ _l_cex Acou¢¢ic
embossed leacher and bo_om layer of O_caln
urethano Eoam 12 Ha_S 225 _,11

FOOTHOT_S FOR TABLE 35

O/RTAIN$ (BARRIER)

l. 2y" wide rolis_ she©_B, a_d cuato_ fabricaced p_rcB and cu_cain ayace_s, Temperature ranBe;
0 Co lYO*F ]umidl_ 0 to lO0 porcen_ Sel_-exci_yuishln 8 Layers o£ urech_no foam

_hicker _han 1_ '_ available by ©us©am laminacinB.

2, D_signed as requl.red. _cl-a_ac(¢, abrasion resis_anc, washable and I_lomo reca_"danc.

2, Clln be f_nd Co _lP_o parc_al anal©serbia and Co_a[ enclosures _o_. noisy pla©©_, _Iocelmary
oqqipmell_ I_or _uspendin_ ©urcal_a ia also m_de, FIJIr_ _eslllca_lc, t_lal:_re p_eo_'_ rocproo_
and mildew _es£o_:anc,

_, For u_o where nois_ l_'el in low and oppl£c_clon In noc critical, Standard mize: 30" wide
by 60' lon8 roll.

2, can be l_o_©d or draped _o any c0n_our. Haxl_m width: 26". Maxi_r_m long©h: 72' roll,
Te_eral:urm ranyo_ 0 _o 400°F. }]_midicy_ O _:o _00 percent, Nonburnin 8,

6. Temperature _nye: O _o 18D'F, ]lumidL_y: 0 ¢o 100 par©end:. Sel_-ext_lngulshll_y.

7. 50" wide x 60' lo_1_ roll.

8. Maxl_m width; 36 °, Haxl_um lenyl_h: _6' roll, Temper©cure ranya: 0 co 120'F, ltumidi_y:
0 I:o 100 percent. Nonburnin 8, Ca_ be £orzed or draped I:o any ¢ol_¢evr.

9. Maximum width: 24 u, Haximum lenych; 72" ahoo_, Temparn_ura ranyo: O _o 120*F, }lumidl©y_
0 Co iOO pel'ce_I:, YelY-ex_inyuiahing.

i, i, i .
10, TYpe 250 - Y/16 , Type 500 - 9/1_ , Supplied in ,ha_s 54 wide by up co 20 lens. SelY-

exClnyulahing. T_mpera©uro ran_lo: -20" co ÷200"F, Gila©line, oil and abe©alan rosin©end:.

I1, ltlly be ¢llc Co _ee_anl_lular 8heecll, die cu_ Co irregular pal:¢erlls ._d |aminaced Co open Or
cloned coll Yloxiblo foams and/or pressure aens tire adhesives on ©no or _:wo nurfaces,

12. TapPed _nd ovalua_ed a¢cordiny Co _'_1 E90-70.

13. "ge_cod and evalu_l:od o¢¢ordiny _:o ASTM E413-70T,

14. TWO curCains (each .D]2" chick) were used hel:e _0 form _ barrier. Separocion between cur_aine
wap 20u.

15. Da_ were obcained Ear comparison p_rpoaes only,

lY * Numbers in parenchoses were eb_:ainod ac _he I_ollowin 8 _requen¢iol_; 1_0_ 350, 600, 1200, 2400,
4Y00_ reapecclvely,
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TABLE37
OPERABLE 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 an overhead track and they rlde on roiling bearings for ease of operation.

Many shapes and =onfiguratlons are available, Figure 37 shows one type of

operable partition where the rectangular leaves can be stacked together to

open the partition, The table eontalns a brief description of each par=i-

tlon and shows the transmission losses measured according to the standard

procedures referred to in the footnotes. The companies (by sumbers shown

in Section If) with products listed in Table 37 are: 95, 98, i01, 134,

167, 179.

Figure 37 A Manually Operable Partition

!



TABLE 37 OPERABLE PARTITIONS

Transmission Lose (decibels)

Lub. CO. PrQduc_ ,o_e

Lamination of wood particle
coca I faced with wood veneer
h£ngad wl_h duslwall vinyl
Qxc_usion.

P_L
13/16 25 15 Z0 19 18 18 20 22 24 25 26 26 26 26 27 28 28 3.0 TL69-3 134 Scale/8 2

Wood particle core. pressure
plastic laminated and htngud
with dual wall vinyl extrusions.

RAL
17/16 29 19 21 19 23 23 24 26 27 20 29 28 30 32 33 32 32 4.2 ¢L69.238 134 Scale/12

Wood #rsmin8 panels (mineral
wool insulation bo_oon frames)
oucsr covering oe ,220 hard-
board laminated CO wood framing i
3/4" opQrs_£ng clearance he-
.con Cop of p_nols and hosd _rdm
asaembty _/4" clearance baleen

panels and £1oor, RAL 700 aeries
2-1/6 38 15 22 27 32 36 37 38 39 39 39 40 38 37 40 43 45 4,9 TL71-151 179 foldingwall 2

Wood Eraming panel (_inornl wool
inaula¢lon be_wsen fr_os);
outer covering of .270 hardboard
laminated to wood fra_ing. 5/8"
clearance between _op of _anela
and head _rim asse_bly_ 5_6"
©learanee between pansts and
floor.

_L 702 Series
2o1/4 36 14 19 26 31 3_ 37 37 3B 40 41 41 41 41 41 4L 43 4,2 TL7I-ll 179 folding wall 3

168" wids x 108" high woodllned
sCeet cefl_ fra_o. P_L

2-1/4 40 17 26 29 32 35 36 37 _0 _l 39 42 43 45 &6 46 47 4.9 TL70-225 95 wall series 3

168'* _lds x 108 e high woodlinod
ace_l ces¢ _rs_e.

RAL Faldou_ fohdlng
2"1/4 41 18 25 3l 32 35 37 40 _1 _2 43 43 45 47 46 46 4_ 5,2 TL69-200 95 wall settee One 3

0240 vinyl covering psnels hlnsed
co operate as s singl_ unl¢ . _can-
dard aluminum base,

RAL #380 folding wall
3 38 l_ 19 28 32 33 35 37 37 40 41 _l 43 43 43 44 40 - 0T67-8 10l wieh #2_0 panels 1_3

Vinyl fabric surface tack
board.

R_L Hufcor
3 40 18 2_ 27 29 31 36 39 40 42 43 44 46 46 46 43 44 6,0 0T71-5 98 Series 76L0 2
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TABLE 37 OPERABLE PARTITIONS (Coogd)

Tran_mlm_ton LONR (dPeJhelm)

m_

_=_ ___ _e_ _oo__ _ _ _ _ _ _ _ _ _ _ lb/_c2 Lab. Co, Produ¢_ noce

steal Jurface 8ypsum board, RAL 0u_coc
3 41 2l 25 26 30 32 07 40 63 43 46 46 48 47 46 64 46 6.6 071_-3 98 6erleB 7610 2

Vinyt fabrlc surEaca t_ck
board.

RbL HU_COC
3 43 22 3b 28 3l 35 42 43 44 45 4648 47 46 47 43 46 6,4 OT71-4 98 Series 7630 2

I
02_5 vinyl coverod psnate hin ed

1 _o opera_a aJ a _tngle un[_. _an-
dard a6uminom base _utomoc$c bo_=

_om prwsura and seal _HkvC, RAL 0360 _olding wal3
3 48 25 30 36 4l 39 40 40 41 64 44 4_ 45 46 46 46 _3 - OT68-1 103 _lth 02_5 panels 3

Steel _or_ave 8yp_um board. PAL IluEcor

3 44 26 32 30 34 38 42 45 45 46 46 47,_9 48 47 44 47 7.2 OT71-7 08 Serla_ 7630 2

02240 vinyi covered panaIm
_Candard a3umlnum ba_e and

auco_at|o boccom p_o_ure
_aal 8a_ke_, RAL 00_0 foldln 8 war3

3 45 22 81 36 _O 41 _0 40 46 47 45 44 _4 &0 47 49 50 " OT68-2 301 with 0345 panal_ 1,8

Vinyl clad surface particle

board, RAL llu_cor
2-8/8 38 16 21 28 28 02 36 40 43 42 41 42 43 46 39 _1 45 5,8 0T70-8 90 Sertes 8510 2

V_nyl _abrl¢ _ur_ace tack
bo_rd*

PAL llufcor
3-0/8 39 17 24 2_ 08 31 06 38 _0 42 62 _ 48 47 43 41 46 8,6 0T71-7 08 Serie_ 8310 2

V£ny_ £ab_ie eurfaca tack

board. PJ_L Ilu_cor
3-0/8 09 00 21 25 29 32 30 39 41 40 4041 43 40 _2 3_ 44 6,2 0T70-5 00 Series 8510 2

Steel surface 8yp,um board, llufcor

' 3_0/8 39 23 23 23 30 33 37 43 42 41 _040 40 38 38 4_ 47 7.3 0T70-3 00 Series 8510 2

' f Vinyl o3ad ao_aces particle
baaed.

RAL ]luScor
3.5/8 _3 20 27 33 39 40 44 44 45 44 63 42 43 47 48 47 50 6,2 0T70-6 98 Sarle_ 8500 2

_C_O3 _ur_aca gypsum board. _ SuCcor
3.5/8 43 27 32 36 39 41 44 46 46 44 42 41 42 40 42 46 47 7.7 0_7_-2 98 Serle_ 8530 2
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TABLE 37 OPERI*BLE _RTITIOHS (Coned)

Transmission Lose (decibuls)

VIByl £abric surEace tack
board. PAL Ilufeor

3-5/8 44 22 29 33 39 41 44 46 45 45 42 43 43 47 49 49 48 6,6 OT?0-4 98 Series Q530 2

Vinyl fabric surface _ack
board, P-AL IluEcor

3-5/8 45 21 30 33 36 39 42 45 47 47 45 43 45 49 49 _8 _9 6,2 O_71-6 98 Series 8330 2

Vlnyl fabric surface ca©k
board, II_£eor

_5/8 _8 25 3_ 37 _1 _2 _7 _8 _9 50 48 4B 49 51 52 53 55 8,0 OT71-8 98 dories 8350 2

C1dpboa_d lamlnucod _o bo_h sides OE

RAL }dulcet
$-1/2 36 12 1_ 21 26 29 35 39 _2 4_ 4_ _ 46 _6 _7 48 _9 3,0 0_72-3 98 _erle_ 3_00 2

Vinyl £abri¢ aur_a_os _ld o
board lamin_ted _o i_h s_des

OE e_ol coEe, _ _u_cor
_l12 39 15 19 2_ 26 32 30 _3 _4 _ _ d_ 45 47 _d_? _8 3,8 O772-2 99 Ssrlee _$O0 2

Vlny_ £_b_dc nur£acoa clip-

o_ |Cool co_o, 1_ H_CO_
5.112 41 17 20 28 31 35 _0 44 66 _5 _6 _7 _6 _7 _646 _8 _,4 _72-1 98 Sortea 4600 2

Lami_acio_ OE wood par_icl_
core, panel _aced _i_h xr_do
wood veneer _Bd backed _lth

hound dampln_ m_orial,

36 17 23 23 27 29 31 33 3d 38 39 _0 _1 _0 _0 38 36 _,_ _L69-129 134 _onic _a11/66 2

Vinyl Eabrlc In f_clng & b_ckin_
_tael'_lacs backed with vln_l

i=prs_aced liner, PAL _6 _oldoo_

32 15 19 23 2_ 29 33 _6 36 39 42 45 d6 _ _9 _0 $1 _.9 I2,71-316 9d _o_nd Guard 2

steel slats backed with vinyl

impregnated liner, PAL _8 Foldoor _up_v
38 17 21 23 26 30 33 3_ 38 41 43 _6 _6 _8 _9 5151 5.4 _%71-232 95 _ound _ua_d 2

Vinyl _abrlc in _aeln_ _ b_okln_
s_snl slats ba_kod with vinyl

_mpre_n_cod liner, PAL X|2 Foldoor auper
- 39 20 21 2_ 27 29 33 37 _3 _ _2 _3 47 _9 _0 _2 _3 5.1 TL72-5 9_ sound 8u_rd 2

Vinyl _abrlc in _acing & backtn_
s¢ood eta_s baekad _l_h vinyl

impregnated lins_, ll_ XId _oldoor _upsr
39 19 2_ 27 28 30 31 35 _l _7 49 50 48 _9 50 _1 51 5.1 ¢L71-256 95 sound 8uard 2
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TABLE 37 OPERABLE PARTITIONS {Ccnel)

T_afi_lJlimm_un LO|S (declUe_s_

m_

Vinyl f_bric in facing & baakan_
a¢¢ol Blocs ha¢ked wl¢h vinyl

lmprel_aced l_ner, RAL Xi2 Foldoor luper 240 20 23 26 28 30 36 38 44 48 48 48 50 51 53 _3 34 5.8 TL72-23 95 sound guard

La_lnaClon 02 Wood _arclclo core,
l_yerB o_ _bo_COS folC _mbr_ne
bscked fiber _nsulation, Faced
and becked pressure plastic
l_m_nace cIad panel_, PAL

- 40 20 26 26 28 31 33 35 39 d2 43 _3 _ 45 _6 46 46 d.0 TL69-_O 13_ SanLc w_I1/88 2

Vinyl fabric _n facin8 and backing
¢caml ml¢Cs backed w¢ch vany¢

i f=pregna_ed l_ner. R_L _2_ Foldocr euper
_I 22 2_ 26 29 32 34 37 42 42 _6 48 _9 51 32 34 53 d.2_ TLTZ-210 95 sound _u_rd 2

F_bF£C covered p_nels;*_6 't wid_
and o e penel 21"
102"1_2" h£sh, w_de, all x

Foldoor re|dinE
42 22 27 3t 34 34 36 dO 41 _2 _2 44 47 49 50 4B 49 5,3 TL72-210 95 wall_ e0r_e_ two 2

Fabric covered penel|; Two-26 _/2"
wide an_ One 29'* _ide. all x
103-1/2 high,

PAL Fotdoor _oldt_
- _6 31 33 36 37 40 42 43 44 _6 46 48 50 49 48 47 50 TL72-238 93 wall_ |sries T_ree2

_ Fold_n R pa_cion| and d0o_,
Two Or _cee layer_ o2 l_ad° Curtal_ Hodels_

( 37 filled vin_l on each aide o2 frame. 2.5 _L-2
3B VL-8 had 3 la er_ ldadofllled vLnyl 3.0 VL-6

! _1 plus _l_ae 2£_e_ blankdC each ¢_dd. 167

_t FCO_IOTES FOR TABLE 37

• OPERABL_ PARTITIONS

_* AuCof_CIc hol_Cl pr_dd_ deal BddkeC* lnCernaL wl_h vinyl dcrip " ovo_hddd CrI_ decClon, fl¢¢ed wl_h
I¢_nda_d lulo_a_lc COp prdddUra eeal.

2t _ea_ld agd aqll_ldd according Co ASTM_90-70,

3, Talced _nd awiuaced nccocdin8 eo .*,_q21_Eg0°EdT,

i
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TABLE 38

SEMIPERMANENT PARTITION ASSEMBLIES

Semipermanent partition assemblies d_£1_ied here as parti_lons or

walls which can be erected or demounted on site, such that the component

panels, etc., can be reused, are listed. These are not operable partitions

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 ere treated hera as semipermanent walls which completely

close off two adjoining spaces. The table is divided in three parts on the

basis of the materials used in the partitions:

38A Metal-faced gypsum hoard partitions

38B Vinyl-faced gypsum board partitions

3SC Vinyl-faced plywood partitions

The companies (by numbers shown in Section If) with produces listed in

Table 38 are: 53, 84, I01, 104.

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 region between the facing and the backing

Gypsum: A hydrated sulphate of Calcium. CaSO4.2H2O. Used for making
wallboards, plaster of Paris, etc.

Stud_ An upright piece in a frame to which wallboards are applied
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T_BLE _A 5EMIP_Pa_NE_T PARTITION ASSEHBLIE5

(He_al Eared g_eum board partitions}

Tranamieqion Loee (decibRl_)

Pre-_ua_led unlCB r_ada of r_tal
atudJ o_ud ux_annion_, _ud _rackp
_a_ c_._d penelI_ I_on_y¢omb f ll_r:

poac cove_, PAL Unlc_._ed Wall

36 _t 20 17 25 2t 30 3_ _9 _0 41 3_ _1 _S 4f _0 _6 5.1 TLTI-21 _3 Parl£clon _,2

_a_'_l_l_iotl £e m_do of r_Bl clad
BY_Ic_ board_ _¢uatld_r B_da alld

end p_nol0, RAL Cruaador g_Cal
3 39 24 24 29 32 3_ 37 40 41 d0 36 35 _O 4_ 47 49 49 6.9 TLdB-117 _3 2arcicton 1

_Cud C_ack meC_l cl_d pg_ale,

x_£nuc_l _lb_ l_au_aClon_ eound ffnitiz©d
eeal _aeke _n&_ _AL Pa_CiClon

3 40 Z7 23 29 30 _0 32 37 43 44 d5 46 46 _0 I0 _ 47 5,1 TLTI-18 53 Sy_Cem 1.2

_CiC£on _n _de o_ m_tal clad

_ ochar _ccea_erieS a_ _aquirad,
Thece £a 2" Chick ln_ulaCiO_ in

_nd _l_ _nd ha_e of cen_er paoel. _L C_"Jaader mocal
3 41 27 26 31_35 36 _01 42 _3 42 38 37 41 45 4_ 4_ 49 6.9 TL68-12_ _3 ParCLCdOn i

nl_l_l _lad El_um board_ cruoadel_

3 44 27 29 36 41 42 _5 4_ 45 43 41 40 _*Z 46 47 49 49 7.0 TL68-12_ 33 P_rcicion 1

P_r_dc_on lo r0ado of 32" module
ethel l_ac_d B_a_ pa:l_lo

a_ r_qulred. PAL CruP_der

3 65 21 2_ 33 3B 4_ _0 $1 $3 54 _6 53 51 48 4_ 48 50 B.2 TL71-22 53 Partition 1,2

PacCl_lon II m_de o_ m_Csl faced

mcude 2_ Thermafibec roll _nsul_ton ii_ cav£Cy 8nd ocher _cco_so_lel el

PAL 12" module
3 4_ 21 28 33 38 45 50 51 53 54 54 $3 _i 48 _ 48 _0 B,2 TL71-22 53 Dividing wall Z,_
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TABLE 38A $EHIFEPJ_ENT PMTITION ASSEHBLIES (Concl)
(Hecal Eased gypsum b0srd partitions)

Transmission Less (decibels)

WeiGht Foot-co.
Particles Is r_de ef 4" thick
p&nele wlCh heavy 8auge steal
surfaces welded Co s lCeel frame

and filled with a comblnaClon of a,25
laced l_lpediNg mace¢lala, [Panels

43 24 (28] ]2 [37] 43 [46] 48 [49] 52 [52) 54 only) 104 tracwsll 4,5,8

ParCItlon IS m_de of A" Chick

panels with heavy Souse steal 8.25
surfaces welded Ca a acaal frame

(Panels

soundand£llledlmpedinBviChmacerlela.scombination of 0el _ ) RAL 213
17.- TLh4-275 104 T_acwall 415d 48 38 [351 40 [42] 46 [47] 51 [dq] 4a [48] 49 Torsi

Parci¢ion wall with a central
leCeal on one alda 18 r_ad_

of metal faced gypsum boards,
Crusader scuds and ocher OrielS-
arise as required. Crusader 5u

PAL Laboratory wall
5 42 19 25 28 32 35 38 41 45 48 68 4848 44 43 46 48 6.7 TL70-127 53 (Access one aide) 1

Patrician wall wlch a central
eCCall on bach alder of
w&II IB eonltru_Ced of m_Cal

Esesd 8ypsumboard_ Crusader
Iiudl and ocher seiel¢Oriaa aa
required. Crusader 5"

PAL Laboratory wall
5 43 19 28 30 33 36 40 42 _5 _8 50 50 50 47 46 _7 49 6.7 TL70-129 53 (Access bach aides) 1

PartiCles wall wlCh e central
_cCaaa On e_a aide Of wall i8

conlCru_ced O_ _Cal fac0d _y_ It_
board, CPAIade_ llOda, l-l/z

flbersta_a iniulacion In cavicy Crusader 5"

e_d ocher accessories as required. PAL Laboratory wall
$ 46 23 30 33 38 39 44 66 50 52 52 52 50 d6 46 _8 50 6.7 Tb70-108 53 (^crees one aide) 1

Partition wall consists o_
double 2" Craaedar walla back
Co back wlth 2" che_ibar
on back oE board _nd ocher

aceesao_le_. RAL Crusader _u

6-1/8 52 2d 36 42 47 51 54 57 57 5d 57 57 57 58 56 58 dO 8,6 TL71-I0 53 Double Wall 6,7

Pa=C£clon wall conalacs o_
pro-assembled wall un£camade
of metal panels, 1/4" SY_lU_
wall board. Cr£mpiecea and
ocher aee_slerlal II required.

RAL Single line
37 i$ 19 24 26 29 33 36 37 _0 62 45 _6 42 42 45 48 6,7 TL72-I16 53 UniCleed wall 6_7

PaCCiCIon wall la m_da from
p_e-a_lam_lad wall units made ore
steel panels, l/_" gypsum wall
board crLr_pl_caJ as required
and l d Chick cherma£lber insulation
I_ _ndo snd base of unic.

PAL Single line
41 1B 20 28 30 32 36 40 42 44 45 40 49 52 52 53 54 6.8 TL72-117 53 Unicized well 6,7

ParC£Clo_ wall lam_de from

p_e-aaaembled wall unite ¢¢ede
of acaal panela, 1/4" g am_
wallboard backer, crimpY_acea
aa _equlred and i" Chick
chacmafiber ineulallog ioaldo
Che oncice w_ll.

RAL Single wall
43 19 24 29 33 36 39 42 45 48 49 51 53 54 55 55 55 6,9 Tt,72-115 53 Unici_ed wall 6,7
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TABLE 28B SF_IpE]_A_F_TPARTITION _SSEHBLIES
(Vinyl fflced Bypsum boars p_rclc_ons)

Transmission Loss (decibels)

Partition wall i0 _de from vinyl
covered g_g_ wallboard p_els
and an insulaClon in Che cavlty

ha_uen th_ panels. G_l Ouick chan_e
2-3/4 40 20 23 25 32 36 4_ 42 42 42 42 44 47 46 42 39 40 4,6 O_R-IST 84 Movable _arcfc£on 6,7

Partition _all is made _rom

_dU_a_lO_ lit _h_ cavity' G&II QuiCkHovahl°
Chonge

2.3/4 42 18 23 28 32 38 43 44 46 46 46 46 48 46 43 42 43 4,6 06R*26T 84 Parcicion 6,7

vlnyl _aoed 8Ypeu_ boards,
_iber_lsa_ insulation and
o_her accessorles. IC has an Crusader

Hodular Dr all
Opo_ab3o door, RAL Sy_Cem _C_ a

3 37 20 22 30 30 30 24 36 36 36 26 36 36 36 40 41 _2 2.01 rL?0-8 53 Operable _oor 1,2

46" modules o6 i12" vinyl
covered _s_ board, s_a_eved

V_guard _Cuds; and ocher acco_-

oriaa as roqulr_d. RAL Vanguard
3 4_ 16 21 26 30 3? 42 44_6 48 66 4d _0 50 47 4_ 42 _,6 TLTL-160 53 Partition 6_7

Partition wall is m_de o_ 46"

modules o_ 112" vinyl cove_ed
_yps_ho_rd (common Jodn_s).
2nsulaCi_s in oavd_ Van_usrd
_uds a_d och°_ _c°oBsorl_s as

raquirod, RAL Vanguard
3 46 17 20 22 29 35 _i 43 45 _5 46 46 49 49 42 42 46 4.6 rLTL-16t _2 ParCicdon 6,7

_du_e_ 1/2" vin_ _ov_red
board (C sum); insulation in
caviCy I _1_ngua_d studs; _nd

_ooessor£_ as required, RAL Vanguard
2 41 17 21 27 31 37 _3 46 _8 49 49 49 49 49 46 43 46 4,8 TL71-19_ 53 P_rCicion 6,7

_a_l_ion _12 is _de o_ viny3

1-7/8 thick fiberglass insulation
lfl O_ViC_ a_d oChor aoce_O_e_ as

raquirod, _AL Crusader Hodulsr
3 41 17 24 29 33 32 37 _2 _6 47 &6 50 51 62 21 48 48 2,2 TL66-276 53 D_)"_all 6yscem 1,2
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TABLE 3Bll S_IP£P,H_F_T PARTITIOH ASSEmbLIES (cancl)
(VLnvl facod gypsum board poccLclonsJ

Tran_m£aaton Lons (decihele)

PA_CLCLoa wall La mada o_ vLny],
Ql_d s_m boacd; C:u_d_r i_udl H
2" _h_ fLbo_claeB tnaulac_.on _.n
_avL_y arld _:h_r accce_o_le_ as

3 ,_4 20 27 3_ 35 3.'_ 33 _3 _5 47 49 49 51 5). 50 ._7 47 5,2 TL69-232 53 ]_'yW:_ll System 1,2

• odules o_ 5/8*' vtnyl covered
gype*_3 bo_1:d _C_ gered _oLnc_
VanB_acd _cuc_s an_ o_her a_.cese-

O_ee as _eqa_d. _._.L Vanguard
3-1/4 37 13 17 23 26 30 35 39 39 4/. 45 _6 47 41 33 4_, 49 5,6 TL71-187 53 ParCtctatl 6,7

ttrtd oChe_ _ceeso_ica aa ruqu_rad, _%L Valg_a_d
3-1/_ _2 19 23 24 29 37 41 44 46 _7 47 47 _B 47 45 48 49 2,_4 TL71-185 53 P_l_o_l 6,7

_od_io_ o_ 516" vLnyl covored
ypau_ board WLCh _n_ulacton.

aries a_ raquirod, EAL Vanguard "a4_I
3"1//* 43 tg 25 31 3_ _0 44 46 48 4B 46 48 4_ 48 45 45 49 6.0 TL71-1fi9 5_ P_£cl_o $_7

_2 2d 33 _0 47 50 40 4.55 TL52-1U 53 with 3'* _Cuds 2,3

P_rciclon £e made of sc_d_ I

in bacc_n_ _,',_/2 _+ chJ,ak

43 19 23 30 3_ 38 42 45 47 47 46 45 46 47 46 43 44 4.40 _1,6Bo104 53 4c Facctcton i
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TABLE 38C $1_IPE_NENT PARTITION &SSENBLIES
(Vinyl faced pLyWood pert£c_on_)

Tran.=£s.ion Lou (dectbela)

ParC£_lon £e _de of 1/4"
th£ck IFwood boards with
Acouec_core pro-crushed Air wall
ho_oyCOmb COCO* Pot Cablo

P,_ endHovabZe _:1-9/16 23 16119] 16123] 23[26] 27[23] 20124] 27 2 TL65-218 101 PurCiciona 4

Partition wall _.n made o2 panole
wh/ch conaloc o_ 1/4" plywood covered
WtCh vinyl= w£Ch a core of flber- Air Wall

Portable
glass. _L and Movable 2.

2 38 19125] 25[32] 35[39] 62[4?] 50151] 51 3,1 TL65-219 IO1 Parcictone 3;4

I F00TNO_S FOR TABLE 28A_ 38B, 38C

l SI_IPERMANENT PARTITION ASSEMBLIES

1.* TeeCad _d evalulCed according co A_4 Eg0*66T,

2, Te=Csd and av=luaced according co ASARP-Z24.19-1957,

3, Teared and evaluaCed according Co AST_ ¢90-61To

6, Numbers In brackets refer t;o ona-ch4rd ocC=va bands w£ch cancer frequencies: 17J, 350, 700, 1600_ and
2800 I_ respectively,

5, Metal facieS, Basic n_teclal noc given.

B. Teared and evaluated uecordtn B co ABT_ EgB-70.

7, Teeced and evaluated accocd_g co AS_4 _13-70T.

B. Eu_bers given are noise =eduction ds¢a obCained fco_ & _caC perBor=ad on a fleld lneCatlscion by
an £_depeudet_C acog=Clcal consultg_c USih 8 Cho _o-room m_chod,

!

I
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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, e_c. They are usually com-

posite products using sound barrier materials for facing and backing and a

sound absorbent material in the core. The exposed surfaces of the panels

are available in dlfferen= colors, textures, and materials to suit the re-

quirements of a specific appllea=ion. The companies (by numbers shown in

Section ll) with products listed in Table 39 are: i0. 15. 35, 45, 55, 59,

73, 82, 87, 93, 104, 106, 109, iii, 116, i19, 129, 142. 147, 151, 156,

157, 169, 172. 173, 181.

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

Septum: A layer that separates two surfaces



TABLE39 PREFAgRICATED SOI/ND BARRIER PANELS

Transmission Los_ (decibels)

_ _ lb/_CZ Lab. Ca. _roducc noCe

_Bht_vudBhc panels J-H _r_n£ce
7/S 26 21 21 la 21 22 21 21 23 22 2_ 26 29 33 34 35 36 1,7 CT 109 P.nol_ 23 _-2 1

_ulkhead panels J-H Y_rinlCe
7/8 28 24 21 22 24 23 23 25 26 25 26 26 29 34 36 36 37 2.6 CT tO9 PAnels 36 HV-2 1

Polyurechana core W_Ch .0_2"
olum_num fac£n 8 both sidel 2

1-1/2 - [12] [18] I20] [24] [19] I20] 1.5 CT 10 Dualice Panel Ii

GloBS or mi_ral wool COr_ I

22 _a. _erforaced _ce01 sheec_ac_ng Id ga. cold rolled

|cee_ back£_g Standard No£so"

2 - 2_ 32 _0 49 53 58 111 guard Panels 12

Machinery enclosure panel_ _dula_ Noise-
2 - ld 20 26 32 39 41 82 Centre1 PAnel

Lead sepcum_l_h 16 ga,
steel on both sides Sound Concro_

2 - 36 42 _$ 57 67 70 6 157 Panels 3

Insul_cdngo_cerlal core w£_h
18 ga, aceel £acin ; back is

, 22 ga. _Ceel with _3Z perforaCton_
KAL domed EquipmenC

2 3_ 26 23 26 29 29 30 33 _6 _0 _4 46 50 52 54 _8 60 _.52 _180-3-7lK 15l ilo_Ing Panels 4_21

Hard panel board sepCum wlch
pecfofaCed i_ uered hardboard

facing; back _a unpe_f_raced W_C Lem£naCed
hardboard KAL Noise Control

2-3/8 28 _5 20 2_ 26 25 27 2B 2_ 28 28 24 2B 29 31 38 42 5,75 1306-2-72 12g Panels 5

Machinery enclosuce panels Y_odular Noi_e
3 2d 30 35 43 49 53 82 Control Panel

F_ber_ola, £neulaclon core: ' WlCh 8a. Steel f_cdns;
:, perforaCed 20 g_. steel backing

8AL Unt-I_ustng
4 37 16 23 35 45 53 58 5.1 TL71-37 172 _anels 21+22

: 18 ga. perforaced steel
face and backdn 8 KAL

: : 4 38 23 21 23 25 27 31 34 41 47 49 $! 53 54 55 54 54 7,5 T_72-49 104 4" Sepcum Panel 21
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TA_LE 39 PREFABRICATED soLr_ BARRIER PASEL$ (Coned)

Tr.nemieeion Lose (decihele)

_ __ _- _._ _.. co._ produc_ noca

F£berglae core WlCh 18 Sa,
sCeel Eece and backins RAL

4 38 14 19 22 27 31 36 4S 44 48 51 52 54 55 56 57 58 5.25 TL71-52 87 Sound Panel 21

F£borgla_ LnaulatIon core

vLth IS Se, eceeL Eacing,
20 e, pec_oraced steel
bac_tns

RAL Un£-SousLng
4 40 59 27 40 53 $8 53 5.5 *L_71-327 172 Panel 5,21

SLnoreL wool core WlCS IS Re.
metal faeLn 8 and 12 Be, motet
baek£ns RAL

4 40 23 22 2fi 29 30 34 35 43 46 49 51 5L 52 54 55 57 6 TL72-L8 I47 Acooa_Lcal Panel 7_2L

Fiberglas coco _l_ll
erforaced aheoc facLng

_m_caL backing HoduIar
4 42 25 2_ 28 3S 3S 35 42 44 43 42 45 50 5,2 CT 119 ACOUStical Panel 5

20 ga. _e_foraced p_eeI_a=_S baekhls _tch _ roll
• yl_r ln_erCs

RAL
4 42 LB 25 19 32 37 4L 43 46 48 47 48 50 52 54 _S 57 5,25 T_TL-SL 93 _ound P_nel SL

HI.nepal _io1 core wLch _olld
•ecal facL_ R & perfoceCed
_eCa5 bncktns

PAL I_C Acoue_icaL
4 _3 2_ 20 29 3_ 36 38 40 43 _4 45 47 48 49 50 53 53 9.1 T567-1 129 Panel g_25

II_auLacI_ S maceci_$ core
wiCh'LO gn, a_eel facln_ b
22 8a, _ceel backing

I_L Se_:o EquLpmenc
4 53 26 27 29 32 35 37 SS 43 47 Sl 55 58 60 64 65 67 4.58 1180-4-7i_ 151 I_us£ns Panel 4,2L

L8 ga. _alvanized steel_ec_ng 22 Be, S_tvenize_

eCeelbacktng K.%L _lbraaoni©a
4 44 20 26 51 34 35 39 42 46 52 56 59 62 66 69 71 7L 6,01 1233-1-7L LfI Sone=_uerd Panel 10,21

Wail pane2 RAL t_uetc Preeelce
4 46 28 30 30 33 3S 4L 43 46 SO 54 56 55 57 58 SS 55 LI,9 TL72-6_ 142 Roo= Wall Panel 21,22

Machinery _ncloeu_e pane_ Hodolar NOtRe
4 - 34 42 48 59 69 73 82 Concrol PaneLa

Foamed-in-place polyurethane

core w£_h Salvanl=ed steal Sound Control
4 5av£n_ and baek£n 8 CT 155 Enclosure P_nel
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TABLE 39 PREFABRICATED SOUND_ARRIER PANELb (ConEd)

Transml,eton Lose (declhele)

_ _ _ _ weigh Foot.

GlasJ or m_neral WOOl core
wd_h 22 go* perforated aces1
facing & id ga* steel becking

Standard Raise
4 " 27 39 45 54 58 62 ldl Guard Panel 12

ld ga. ,cool facing _ 22 ga*
steel backing

_AL

4 - {23] [30] (42] [51] [59] [58] d*3 TL66-120 104 4" Naishield Panel 13_24

16 8a. steel facdng & 22 ga.
steel backing

PAL 4 u Nodes-Lock
4 - [28] [34] [40] [48] [56] ]62] 7.5 TL66-122 104 Panel 13,24

Polyurethane core panol
_o_ oncloJurea

4 - 12 20 30 37 3I 42 2,5 CT 10 Acoustic Panel 2

Decorative panel 4" Nolshleld
7 11 12 13 14 12 9,1 CT 104 Louver Hodel-R 23

9" airspace core refebriceced
with pane I; 3/ 6_ steel faeln_
& 2*' _uiltup panel backing

RAL
12-1/4 E0 42 44 46 51 53 54 56 58 61 64 68 69 68 68 68 70 15,6 TL72"205 169 Nolsocon-|2 21

polyurachane £oamcora with
27 a. galvanized steel facto

& 2_ 8a. galvanized steed bae_ln_ ML 14,
25 23_22] 24[24] 2512B] 28[29] 25131] 42 2,4 TL63-236 35 F-103 16125

Galvanized s_eel facing
& basking

PAL 15,

32 28[35] 35[32] 321341 34C33] 30129] 32 TLdI°_ 55 Honopanl 16,25

20 ga. liner panels with 18 8a,
exte_Lo_

PAL

34 18 19 22 _2 23 27 30 34 37 38 38 39 41_ 47 51 5.27 TL71-2d8 10d L-21 Acou#clwall 21

Sound-proof room panels CKAL Panel S somme
44 26 33 39 48 57 61 - 694-11 59 Series _ & CS 23

Perforated steel-faced panel 8AL Sound Con_rol
45 25 26 30 33 38 41 45 48 51 52 53 55 58 60 61 63 7.2 TL71-146 73 Panel 21

Solid sCeel-fa_ed panel PAL _ound Control
49 30 29 35 40 41 _5 47 49 51 52 51 51 53 55 56 57 I0._ TL71o14_ 73 Panel 21
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TABLE39 pREFAnRIflATED SOU_ BARRIER PAN'KS (Cooc_)

TrSn_m_Ds£Qn Loss (decihDls)

Precc=pressQd _ldad fib_rglas# Kins¢_c
panels bonded _o plYWood 4_ Isolation Panol 17

soundpeoof encZoIUre panols
C_L Panel $ a_e_s,

19 30 39 50 58 60 694-12 73 Soriee _ & C 18

Panels £o_ _ir-condicionln_
systemn audrnois_ equipment kT_ Acoustic Pa_oIB

_ner_l fill core with solid

18 g_, galvanized a_ee_ f_elng
& 20 g_, porfors_nd gaiva_izod
steel backing

_d_lar Ho_e
" 34 42 48 _9 69 73 82 Concral Panel 19

Rigid glass l/bur core with
e_£o_a_ed vinyl _ao£nS and Vlcrscous_lcsP

318" psrclvla _o.nd backing, 116 Typo C & D 20

Corrido_ pa_ols ullng per-

AlproSig_
fncins. 15 Paneli

FOOTHOTES FOR TABLE _9

PREFABRICATED 50UNU BARRIER PANELS

1. 3'XB _ , 4'X8_: or 4_xlO q s£_s in various _inishes, Fla_o Jpre_d: O, Fu_l ceneribu_ion:
uegligible,

2* Temperature _ense; -40" co 180"F.
*, ,q i, **

3, $i_ss _ange from 36 x60 Co 48 x96 . _eigh_ r_nge_ 90 lbs _o 200 lbs, Av_ilsbl_ wl_h sound-
ab|orp_ive perforation on o_e or bach sides*

4* Temperature range: -40* to 400"F, Flame spread: 15,

5* Tempsr_tu_0 range up to 12$*_ombustible, Perforated aide has _C of *65,

6* Temperature rsnSe up _o 3SO'F; _£zo_ 36'* wide, 61 a_d 12 _ lo_g_hn*

7, Temperature r_n_e up co 600*F, Flame spread 15 UL 723, Sizes up _a 46ext44 'l

8* $1zel; 2' and 3 _ widths, 4* ¢o 12 _ lengths. Tempers_ure range _p _o 2_O*F. Fl_me spread:, 15.

9* Tempe_8_uro r_nR_ up _o 500*F, Good resistance _o chemical_ Perforated side h_ NRC of ,95,

I *
10. Temporaeure rs_: 0 Co 1300 F. Flame spread: 15. _esis_an_ co moe_ _hemicnds* Sides L_2,

3, or 4 f¢ wide pan_lJ cut _o desired leng_h_.

11, _umbers shown In brackets correspond to octavo bands 75-150, 150-300, EO0-1200,
200-2400, and 2400-_800 Hz*

12. Hsishcsi 8', 10*, and 12'. _id_hs: 3* _nd 41, Thicknesses: 2" and 4",

13. Tempe_aeu_g _ange up to 450'F. Flame apresd_ 25. V_rious i_andard end cus_o_ _lzos
_vail_hle,

_* Used £_ walli and roofl o£ Bu¢le_ bulldin&_ M_xtmu._ _emperature difference:,, 120*F, _elf-
extinguishing, 31 panel ¢oversse* Maxh_ le.gth 321 .

814
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FOOT/_OTES FOR TABLE 39 (Conc[)

PREFABRICATED $O_ _[hqlER PANELS

15 . U_ed _o _'_11 p_nol _,n 6ul;]._z " l_u_-ldinSs. _,axlmum Cemperacuru d_._facence: l Z0"F. Flame Jpr_ad_
1(]-26. I r panel e_ve¢,_f_o. H,_xic_m lengch_ 6t) _.

16 . Lqur_bo_'s it1 the bra_keC_ aha'_ _r_namlBiJ.on lo_J _C 6_'_quencies 175p 360j 7(]0 B 1400_ lind 6666_
c_|pec_lv_)-y.

17. 4'X4' _r 4_x8 ' pan,lB.

16 . WldCh 61_ 6'p oc _. Len6ch 4' co _6 _. C a_rLo_ LB _ _ IE_ bu_: het_ _n added connocc_ort aymg:em
CO cl_np ChQ pAne_,_ Co6ether.

16. _Candard_l_zDi 2 t C_ 4' wLde_ 6 t, a'l L6'_ a_d 16 _ _on6. CUStOm _t_e_ available. _eL6hc 16 co16 lb/_c *

20 . H_xLm_ _dCh 4'. Haximu_ _eng_h _Q'. _'o[6hc 15 co 76 lb/_c 6.

6_ • Tosred _nd ew_u_c_d accord_ns co ASTN E_0-70.

22 . Teltod and ewlua_ed _ccord_n_ co A$1"8 E_13-7OT.

_ 26 . Te_l:ad _sn_l evalu_t_:ed _c¢orc_/.ns Co ASTH E_O°66T.

24 . Nu_b_z'_ _,ho'_n ._n b_uck_c_ cor_'e_p_nd co _cc_ b_nds 60-l_JOj _*_0°_551 _55°710, 710-_.400_ 1_0D-2800
a_d 2800-_660.

7 26 . Te_ced and ev_luuCed accordS.rig co AST_ E_O-61T.

T i̧

ri
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TABLE 40

ENCLOSURES

Some enclosures and their effect on sound transmission are listed. An

enclosure is defined hare as a covering that attenuates the sound emanating

from the inside of the enclosure as opposed =o _he "qui_= room" where the

unwanted noise originates in the surroundlngs exterior to the enclosing

room. It is 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 ease of existing machinery, total or partial enclosures are often the

most economical solution to the noise control problem. These enclosures can

be custom designed to suit par=Iculsr requirements by using many of the mate-

rials listed in Tables 6 through 18 and/or the panels listed in Table 39.

Figure 40 shows a panel composed of many layers. Each layer has been placed

for a specific task. The panel can he mounted on a machine to create an ef-

fectlve enclosure. The companies (by numbers shown in Section II) with prod-

ucts listed in Table 40 are: 9, 48, 59, 68, 82, 88 , 155.

FJr8 rGalllo.I qroil flbor-raln o cod
po yl| of FO# . |h0

Loylr of

Figure 40 Construe=ion Details of Typical Enclosure Panel

I CAUTION
VALUES PRESENTED ARE NOISE REDUCTIONS AND NOT TRANSMISSION

LOSSES. SEE SECTION I-3.6 FOR EXPLANATION OF DIFFERENCES.
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TABLE40 ENCLOSURES

Noise ReduoCion (decibels)

Free atand£ng enclosure, 72"
x 96" x 84" _lgh* Loaded v£nyl moundstopper
supported by metal frame. EAL and f_es 1,2

" " 9 6 E 7 9 ll 13 Id 19 21 21 19 21 23 26 25 . HR72*l 155 standing enclosure 5

Pros s_andln enclosure. 72"

x 96" x 84" _lEh* Losded vinE1 Super Sound
s_porced by moral fr_. VAL Stopper free 102

- - 11 8 7 10 lO 14 ld 19 19 20 20 21 22 22 22 23 * _7Z-2 155 standing enclosure 5

7* x 7* x 7p 2-1/4" thick enclosure INE Noisa
1E 19 27 35 34 38 - GJP_T 88 Enclosure 3,6

Pibsrglass and vinyl enclosure LW_32
Piexl
View Sound

f 2 4 6 6 E 12 - LW*7E-32 6B Encapsulation 4,7Custom designed
enclosures

Sound proof rooms and chambers 59 end chambers
Gas t_rbines

Enclosures for Curblnes 9 _llencere

Sound proof rooms MOdules are CAC Sound
28" wide and 8t Co 10g high. 82 Proof roor_

750 K1#Gas
Aluminum sound panel enclosures, 82 Turbine Module

Model 1260
joe engine

En&£_e TeeC cell enclosures, 82 C_s_ cells

Cu|tom mode enclosures for o_flce Noise ioola_ion
equipment, 48 e_closures

• FOOtnOTES FO_ TABLE 40

i ENCLOS_ES

i° ToIEdd =ridevaluated accordlnE to ASTM E 3_-67T,

E. Tomc_d and avalua_od accord_nE Co ASTM E 90-70*

3. To_C_d _nd evalus_edaeco_dlng Co A_TH E 336-71,

4. Tss_ud _nd e_lua_od accordln& Co AHSl El.2-1962

5, _umbsra _dvo_ a_e nol0e rsducclond_Ca,

' 6* _mbe_a g£va_ ara ln0o_ion lo_ da_a, Concs¢_m_nufac_urerfor e_eolflc cesc detail|,

7_ A_ou_da daca a_o derlvad f_om sound pow.r m_asure_s w_ch a_d wIChouc FCA Flexl-ViewNo£no
Guard Sh_Ild,
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TABLE 41

FLOOR COVERINGS -- TAPPING MACHINE DATA

Floor coverings and _helr effects on noise generated by objects dropped

on the floors and by footsteps, etc.,are listed. The table shows sound

pressure levels _ene_ated in the room below by the tapping machine with the

products placed on the floor assemblies. All the tests reported in the

table were conducted in accordance with ISO Reco,_endation 140 of 1960.

Usually a floor covering does not have much effect on the sound trans-

mission class of _he floor assembly but it has a tremendous effect on impact

insulation class of the floor-cellin H assembly. Tables 30 and 31 may he

referred to for more detailed information on _his point. The companies

(by numbers as shown in Section If) with products listed in Table 41 are:

12, 44. 52, 55, 97, 143.

CAUTION

TBE VALUES SROI_N ARE SOUND PRESSURE LEVELS GENERATED IN A

RSOM BELOW W}i_ THE STANDARD TAPPING MACHINE WAS OPERATED UN

THE FLOOR COVERING. SEE SECPION I-3.4 FOR FURTHER EXPLANA-

TION.

i

!
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TABLI 41 FLOORCOV_.RXNO5--TA_pINGHACltINEDATA

Sound Pressure _veLJ _rom Tapping Hachlne

M _ _ ib/._= Leh • Co. Produce noee

.20u wearlayer £aclns_ ,09" vlnyl
foam backing, .03" aabeatos _el_
core KAL

• 14 49 65 64 66 67 66 67 66 65 62 59 54 49 33 30 23 .47 1286 2H2 44 Peerleal 112

Su fled In 2' vlde x 187' ion8
ro_,o_ co_k KAL 1432 Dodge 1,3p

.25 - [71] 76 69 33 38 33 372-2-66 52 cork °lies g

Suppllod In 6' wide x 4S' _o 90 q
long roils of cush/onod v£oyl
floor/n_ KAL

.28 53 64 63 64 65 63 61 57 30 60 38 18 35 27 21 16 .633 1286-3-72 44 Monogram 1p4 r!

I
Sup lied in 48" x 100 t rolls o3
corE, I/4" cork with 1/8" eile KAL 1462 Dodge 1,3,

.375 - [69] 71 59 43 37 32 372-1-66 52 cork tiles 9

_ood JoLsc cono_rucc/on. 15/32"
IIomaBo_ on two laysra of _18"
plywood, carpo_ and pod* KAL

15/32 59162] [37] [44] [33] [26] [27] LZSe-2-d4 97 C4rpec board 1,12

WOO3Jolsc floor cons_ruction ply"
_,ood, 15132" IIomauo_e over carpe_
pad KAL 1,6,

15/32 d$ 49 46 40 33 32 29 28 25 21 ]8 17 17 18 18 17 25* 790-6-69 97 CsrpoP boded 9

15132" ]lomaoo_e on 3" concrecm slab KAL
13132 70_5_] [43]' (39] [31] [23] [30] = L-138-1-64 97 Carpet beard 1,13

I/2" 0o6 m cork su lied on rolls

XAL 1462 Dod e cork _,7,11/16 . [66] 65 60 $1 38 31 " 366-1-66 52 & cork _lo_

l _ Dad • cork suppll_3 on rolls wlch
3/16" _ads¢ cork _11_ KN_ 1462 DodSe cork 1,8,

13/16 - [74] d3 55 42 28 366-2-66 52 & co_'k _iles

: Floor cm£1inS p_nel, 12_112"x8'
1-11132" _hlck Iloma_o_e /leer deck;
c_Ir el: md on wood _oia_, 18o1_¢_d

: 1/2_' ch_ck Gypsumhoard colZLng a_d
3n rock.eel ba_o between _OdSC8* KAL

1_/_ 3_66] [46] [37] [28[ - 370-12-66 97 Floor decking 1_14

Floor co111n panel 12-112'_8 _ ,
_r_ss joLIC _ioor wi_h Homasoce
floor 3ecklng, carpo_ aM ad,
_o_111on_ cheno=ln wl_h 11_u

Gyp]u_ board COLII_6. KAL 1.9,
1-11/_ 33 43 33 33 31 32 26 26 22 13 13 856o4-70 97 Floor deckLn8 10

Floor Cn£11U panel 12-1/2'x8',
rood _ola_ f_oor v_ch 1-11/32 n
Homa|o1:afloor decking, catpe_
and pad, re_slllon_ chan_olo wi_h

518" Gyp_ board. KAL 1.9
3-11/32 68 48 44 33 31 31 24 21 19 k4 12 790-_-69 _7 Floor de°kin 8 It

• D_nai_y in Ib/f_ 3
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T_BLll 4l _%00;q COVi_tXi_G9 --TAPPING HACliXNE DATA (Cone1)

Sound Pressure Levela fror_ Tapp_.ng Haohine

_ _ _ lh/_l:_ Lab. Co. produce note

3/8- 48" x 96" wood panel board under-
3/4 - layment 47 55 Ourefloka floor

prov_.des lmpa¢C nclee _educc£on 143 rCA Rubber floortn 8

Floor mez:C_Lngs for cabs e Creators 12 klrl:ex F1our£Ce 15

FOOTNOTES FOR TABLE 41

FLOO_ COVEK_GS .. TAppING HACliINE DATA

1. Conform_ to ISO-R-140-1960 (eee _ection V-3 under ASTH F_92-73T).

2* Tt_peraouro vazlSe; 60"F co ll0"F* Rela¢_va [lumLt£dy; 10 to 95 percent, Flame spread_ 36,

_. ZNR i .2 for BOUtld ¢oRtrol 1_1 apa_tmuzl_B e ofE_oee_ mo_ela e homQm I ate. Braokeced t_r_ber
is for tOO ll_*

4, Tempetacure range; 60"F Co 100"F* Kolatlvo humldLcy; _O _o 9_ percent. Flame epreed_ 46.

, S. I_R _ +2 for ao_nd cortcro_ _zz ep_rc_mlce_ of_ceJ_ motclJ_ homeej ace.
Bracketed n_mber

for 100 bz.

6. _NR _ _e14, used wLob a variety of £1oorSng macer_als to deaden tmpa¢_ no[ee,

7_ INR " +6_ Breekeced number is _or 100 Hz.

8, I_R _ -l_ Bracketed number Is for 100 Hz,

9. In accordance _L_h FItA 750,

10. IN_ - ÷_ Temperature _zzlgez -20"F ¢o lO0"F. Relative Humidloy range; _0 ¢o 90 percent.
Flam_ append; ClaJa D,

11. INR - +17. Temperature range_ -20_F _o |O0_F_ Rale¢lv_ hum_dtoy renge_ 30 _o 90 pe¢cen_,
Fl_ma Ipreedz clae_ I). Density o_ Homasote - 25 _b/f_ .

12. INR " +8, Bracketed number8 aru £or octave bande: 75 o 150, 150 - 300, 300 -
600, 600-1200, 1700°240D. 2400-4800 IIz, rompccciva_y,

_. Z_]_ n ÷19, Bracketed numbers are _or octave Dande_ 75 - 1_01 150 - 300j 30D -
600_ 600-1200, 1200-2400, 2400-4800 llz respectively, Temperature range; -20°F _e _O0°F.
R_CIVe humld£_y; 30 Co 90 peroenc, Flame _presd: C|_s D*

14, _R - +_* bracketed _u_bers ere for oc_ve band _entered _requenoLel_ o£ 75 ° l§Oj 1_0 -300_
300 ° 500j 600 - 1200 HZ_ _respect£vely. Te_lpera_re range; -20IF _o IOD°F, Re_aclve hum_dioy
oatzee; 30 ¢o 90 percent. Flame spread| Claa_ D.

_-_ A c_poal¢o 41z_emb_y of A£rCex Floor _le Number 12_ _we layera of 0._" Chick A£rCex acoustic
mace _50 eepara_ed by a X/4" layer of Atrcex Poly¢or foam 6Z_2 and a wear surface of supported
V;L_7l rel_lted _ trei._mielalor; reduce:Lea o_ /40 dB or reore above _O0 He In Che laborecary Ce_,
T_I_ g_z_l_g hnn _e_er_u_o ;_ge up _o I80*F arid £e sel_-e_lnguiehing. See Table h2 _or
k_rCex _r_n_m[x_elon lose da_e*
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TABLE 42

FLOOR COVERINGS --TRANSMISSION LOSS DATA

Floor coverings and tho sound _ransmisslon losses of floor systems that

include the mentioned floor coverings are listed. It should he emphasized

that the trassmlssion losses shown are for the complete assembly and not

for the products alone. The products are, however, effective sound barriers

and have conslderable effects on sound attenuation provided by the assem-

blies. The companies (by numbers shown in Section If) with products listed

in Table 42 are: 12, 97.

GLOSSARY

Floor Deck: A platform or a surface eoverieg the structural framework to
form a floor

Gypsum: A hydrated sulphate of calcium CaSO4.2}120. Used for making
boards, plaster of Paris, etc.

Wood Jolst: Parallel _Imbers that support the planks of a floor

e

L

L
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YABL£ 42 FLOOR COVERINGS--TRARSHISSION LOSS DATA

Tranum£selon Leas (decibels)

-°_ _ _ _ _ _ _ _ _ Ib/-t _ Lab. Co, Pcoduc¢ note

_ood joist cons¢_uc_ion, 15/32 'I
Homoso_Q On _wo l_yeYs of 6/6"
P

lywood, card_xo_/nR_ p_d CWO Sizes_x d'end 8'
L2A6-L- }[omoeole

15/32 42 19 [29] 31 [42] A6 [51] 52 [57[ 61 [63[ 64 " 6A 97 Carper Board L.2

Wood JoAB¢ floor cons¢_lcc_on,
pA_o_, ]lomasoto, car o_ pad.
resllLen¢ chonnula wtc_ Gypsum
bosrd, FAoor cell[n ,panol was
12-1/2" Zon E X 8' wt_e KAL

L700"7- llomasoco
15132 d8 36 27 33 35 36 d3 47 5A 58 62 66 68 67 67 71 75 dg 97 Carpe_ Board 3,4

Floor calling penal 12,5'x 8'wide. i
wood Jots_ floor with {$omlzsoco
floor docking* carpoc and rid,
Res$l£enc channels wtth ll_"
Gypsum hoard cetlLng; also avail-
able £n l-3/d" _hicknesa, KAL

858-3- _,5,1-]J_2 48 28 28 36 38 40 dl 47 51 55 60 63 66 72 71 71 72 70 97 Floor Docking

Floor ceilln panel 12-1121x 8';
wtro joist f_oor wt_h 1-11/32"
]lomaso¢o floor decklnN, egrpo_
and pad, ra_£11enc channels wlch
5/a" Gypsumboa_d K,_

790-3- l{oraz_o_o _,_,I-DJ32 49 34 31 31 35 38 d4 49 56 61 65 67 72 70 68 72 76 " 69 97 Floor Decktng

Floo_ ce£1tng panel 12-112'x fl';
1-11/32" Ilamoso_e floor deck;
c_r oc and nd on wood Jolsts;
isolated i/_" _hlck Gypsum board
coll/n ; 3" llock_el_ bagca be-
tween _O_SCS _AL' 370-13- llOm_BO_O |

, 1-11/32 50 41 [391 39 [441 47 [52] 53 [56] 62 [641 fi8 60 97 Flo_rDeckLn8 516'

Laml_a_o of supported vtnyl bonded
to I/4" l_yer of atrtex Polydo_
foam 6152 vlosed coll. Pal Lnyl
chlorlne floxtble foam whic_'_ls
bonded ¢o I00" chick ALr_ex Acoustic
Has_ 500 dead rubber,

- - 22 24 25 27 28 32 d0 40 37 37 38 39 41 gB 51 51 - IATL 12 Atrgux Flourl_ 7

A_rtex FIuorLce N0.125. cue layers
each of AO0" _hicknass of Alr_ex
ACOUS_lC Heal _50 dead rubber eh_t

Is separated by a l/4" lnyer of
Alr_ex Polydor foam 6152 closed cel$
polyvlnyl chloride flexible foam,
_op layer of supported vinyl,

- - 27 30 30 32 36 39 42 d0 36 40 46 53 55 55 53 31 - IATL 12 Alr_ex flooring 7
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FOOTNOTES FOR TABLE 42

FLOOR _OVERI_GS .. TR_SHISSION LOSS DATA

_* T_Cud end ev_luacud _cc_c_£n 3 c_ A_TH F_90-61T.

2. Brackecod numhe_'_ correapnnd co _7S_ 350, 700 t 1400, ond 2800 I_ r_Bpoccivaly.

3. Tasted and o_aluacod _ecQrd£n_ Co ASTH E_)°6_T,

4, U_ed _ch _ var£t_cy o_ _loor£n_ materials co d_oden _m_acc na£Be and _or floor camforc.

, Te_r_curu r_o: -20' _o _OO_F; flazo uproad_ CI_sB D _ _elac_v_ humtdl_y ra_So_ _o_ Co 90_

6_ U_ud _n h_meB _d_nB_ a_d lo_orise aparC_en_9_ _o_a_ nurB_ home6 _a Bub_loar_n_ _d
_cu_d deaden n_ r_-_enc ¢arpe_ p_d.

7, l_omperacuco r_n_o_co_B0_F _ rolaciw h,_mLd_cy r_nS_: "norm_l_l_Flama _pr_ad: se_£ ex_n_u_h_ng_
f_'eqooncy daCa _ounded of_ _o _oa_eBc _ho_ number, UBed _n _oor_ o_ ¢_b_ CracCor_ I

I



TABLE 43

PIPE LAGGINGS

Pipe laggings and the _eousti= properties of some of the products are

llsted. Pipe laggings can effectively reduce the ambient noise levels if

the pipe and fluid generated noise is of high amplitude compared to the

other ambient noise. Pipe laggings consist essentially of a decoupling ele-

ment and a "floating" barrier where the decoupling element stops the pipe

vibrations from driving the barrier material. Thermal properties and ease

of applieatlon are the important criteria in the selection of the most sui_-

able lagging. The table provides necessary informs=ion about most of the

listed products.

Figure 43 shows a typical application of pipe lagging where duct tapes

are used =o attach the lagging to the pipe. The table is subdivided into

four parts because the acoustic information provided by the manufacturers

was not of the same type:

43A Transmission loss

43B Sound pressure level reduction

43C Noise reduction

43D No data

The companies (by numbers shown in Section If) with products listed in

Table 43 are: 2, 36, 45, 57, 72, 79, 127, 156, 157.

CAUTION

i. VALUES pRESENTED IN TABLE 43B ARE SOUND pRESSURE LEVEL

REDUCTIONS. SEE SECTION I'3.5 FOR EXPLANATION.

2. VALUES PRESENTED IN TABLE 430 ARE NOISE REDUCTIONS.

' SEE SECTION 1-3.6 FOR EXPLANATION.

J
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SOUND-BARRIER PIPETREATMENT

Figure 43 Pipe Laggings for Noise Control

GLOSSARY

Lagging: Strip or sheet of nonconducting ma_erlal wrapped around a pipe
tO reduce sound (and heac) transmission

: ReEraetory: Able to withstand high temperatures. Heat resistant

325



TABLE 43A ?IPE LAGGZNG5 "'TP_J_SHISSZON L_SS

Transmission Loss (decibels)

Hade 0£ vlbra_len Insulation lay-
er (36*' x 56")_ 26 gs, olumlnum

Wea_hec proof
and maes damping layer _caus_lcal ptpe&

1 - 18 22 23 24 32 4N .75 ¢r 1_7 valve _ovartng 5

Hada o_ vibrfl_ an ln_ulaclen lay-
er (36 _ 56") 26 ga. slum num Weather proof
al*d mass d_p ng layer

acoustical pipe&
l " 22 24 25 27 35 43 l CT 157 valve covering 5

Y_do o£ v£brac_c_ insolation Weatherproof
layer (36" x 56"). 266A alumi- acoustical ptpe
nL_ and mm_s da_p/n_ layer _nd

l - 24 26 29 35 40 48 2 CT 157 valve eover/ng 5

Wea_herpreo_
Made of vibra=_ n in _laCl n acoustical pipe

1 sum and mass damping layer 3 CT 157 valve covering 5

_ealherproof

Msdo of vlbraclen Insulatian acoustical plpa
layer (36" x 56") 2bbA, alum/- and

l _um and mass demp_nB laye_ 5 _T 157 valve cover£n_ 5

Weatherproof
_aaa of vlbraclon Insulation acoua¢icat pipe

layer 56" X 56 '1) 266A, al_m£- T_-94 L57 O_ ....... in_ 5Z sum an_ mass damping layer 5.6

Made,o_ vibra_iozt Insulation Weatherproof
layer 36" _ 56 e) 266A_ alum[- acoustical pipe &

l .am an_ maes darap_nS layer 6 CT 157 valve covering

L_" fiber l_ss and one laer of

aupplLed in 5 X 20 yd. rolls, 45 1,2, ;

1-1/2 - ii II 13 14 21 37 38 42 35 37 39 39 50 55 57 57 ,5 _AL 72 Cousctfllm 5 3,4 /I

l_ t' fiber lass and _wo layers of I
,04 en, ¢_tck cousLEtlm-$;
_upplied in 50" X 20 yd, rolls 45 Z,2,

1-1/2 - L5 15 lb 19 25 42 41 43 40 42 44 44 55 60 62 62 1 XAL 72 CouscLfll_ $ 3,_

l_*' flborglsse and three layers
of ,04 in, _hl©k Cous¢ifllm 5;
supplied in 50 e x 30 yd rolls, 45 1,2,

L-I/2 - 19 20 21 24 21 44 44 46 _3 45 47 47 5_ b3 65 65 1,5 PAL 72 Coust£_llm 5 3,4
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TABLE fi3B PIPE LAGGINGS -_S_NDPRgSSUR_ LEVEL IIEDUCYION

Sound Pr08s_r0 L0voi R0duccLoR

_o

MLfl_ra_ flbor blended to_ether With
hoac _e_llCan_ organic b_nder cov-
ered wi_h .016 cercugacod _lumlnum,
Av_il_ble In n_l a_ndard pipe _ize_
up _o 24" _n_ 36" l_n_,

1-1/2 - 0 O 2 3 4 5 10 12 13 15 19 19 2I 3_ 34 31 10 N_72"30 _7 Ep£thorm 120D

Hineral £1bcr b_end_d CogecBer w/¢h
liege re_£_canc orN_nic bin;tot Cov-
eted wleh .O16 eo_rugneed olu_inum.
AVailable in oll _c_ndard pipe _izos
up _o 24" _nd 36" long,

2 " 4 0 5 $ 7 10 16 1_ 1_ 18 25 _ _0 38 22 31 10 N_72-31 57 EpiChocm 1200

Collulo_ glb_ l_mlna_od _o
_Ùlyethylen_ combined wlch le_d

aheee_i .25 lb/£l _aur_aca density
K-13 Nous¢ic_i 10,

Cellulose f_be_l lominacod CO
polyathlene combined wi_ lead _eic
available in 4 _ x 8' _heae_. K-13 ^cousclcal i0,

[61 [201 [2_j [39] [42] CT 127 _l.nkec. II

K'_3 ewo l_y_ra 1,0" _ocal _hlck-
nos_ in 4 g 8 ihe_a, K-13 A¢OUBglell

CT t27 _lankee_ I0
;i [_1 [ 71 [_1 [l_) IlS]

Kml3 Own layera, I _" coeal chick-

[11 [tO] [1_1 [191 [211 Cf 127 Blanke_a 10

K-13 _wo layer_ 2 5" total chick-

[S) [l 0 ] [IS] [221 [30] Cr l_1 _lank=ea 10

.i

i
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TABLE 43C PIPE I_GGIRGS --NOISE REDUCTION

Ho£eo.Rsduct£on (decibels)

WolghC FOOl:-

22 m_l jacket on l" foam.
$u_lLed In 25 fc,
rolls and sheecn (1.83 lb/fc) 6,

1 0 O 0 0 0 0 0 O 5 5 8 10 10 10 16 22 - CT 2 Ther_clp 7,8

Leaded vlnyIjacksc on l"
fo_m supplled £n 25 f_. roll_

1 - 0 0 0 0 0 2 5 10 12 12 17 17 17 17 21 28 .5 CT 2 Thern_ELp 8

Leaded vlnyL Jacke_ on I"
foam suppllod Ln 25 E_* rolls
a.dshoo. 6

1 1 0 2 4 5 5 8 13 11 17 22 22 24 24 29 31 1.0 CT 2 Ther_=lp 7;8

22 mtl, jacket on 2 ° fee=
' esupplied In 72 wLd|acEtone 25 ft. roils and

sheets (LL6 lb/f_,) 6.

l 2 - 0 0 0 2 6 6 5 7 10 12 ld 17 17 18 21 27 CT 2 The_asip 7_0LeadRefac_e=YvlnylfibercoverInsulation w£ch R)& _?FOrCp]_psEIEhC 138"12'
2 0 2 I 7101213212520322932293237 9 ER72-lO 79 insulation

Refractory fiber £nsula_Io_ wL_h Forty
lead cover RAL l_isht }_' B.

2 - 0 3 O 8 11 14 13 26 26 20 33 31 32 30 32 37 9 ER72-11 79 Insulation _2.13

"; _rnctor f/bet lnsul_ctonwLch _orcy
tded'vlny_'covor RAL glghc I_ 6 12

3 " .5 3 2 8131215252521352933303L 36 9 HR72-12 79 Insulation 1_,1_

: Refractory fiber lnsulacLo_ w_ch
lead cover Fer_y

R_ EL_hc_ B 12
3 0 $ 3 Io 14 l& 13 25 28 22 3d 30 33 31 32 38 9 HR72-13 79 insulation 1_.1_

RsfracCOrLend_ _Lber inaula_lonwLch Forty
uiny_ cover RAL I_gh_ i_" 8,12,

4 O _ *5 9 12 13 12 27 27 23 36 30 37 30 32 37 9 HR72-1; 79 lnsuln[ion 13,14

4" [lt/ek Insulation w£_h

lead v/nyl cover RAt, Fore I EtShc 8,124 - 030811 t_ 17272722363134303338 9 NR72-15 79 _s_ _lon 13,1_

dingle layer o£ 2" thick K_
aeemencal mac laced t_tnsral

i t:o pipe lnau_.s:ton For_ _tEhCfir pips 8,12
- ._ 00 5 _ 2 _ 7 17 10 13 14 17 L5 ld lfi g 79 Insulation 13,1_
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TAmE 43C PIPJl LA_INC_ --NOISE REDUCTI_4 (ccncl)

NoLge Reduc=ion [declbel_)

,oo.
6Ingle layer o_ 2" Chick

Jeg:wncal _at _aced f01_ed For_ ELgh_
1 _O =ine_Bl p£pa lnsul_Clen _ p_pu 12_13_
4 - 6 2 i 9 5 9 14 19 23 23 32 27 33 2a 31 32 9 79 InsulecLen 14_15

SIdle layur of 2 _" _hlck f_

_1_er=Is_g_n=_Ipipe_=I_sula=£en_acedfel:ed FOre y E/gh_£
_o MF p_pe _Z ,_3

4 3 0 0 5 l 4 8 10 12 14 19 18 22 22 23 2_ 9 79 _neula=lon 14,15

Steele layer of 3" _hlek M_
_0_n_:a_. m== faced gel_ad

J. I:o m_..er4:L pLpe irlsula_:£on _e_y £_._=
M_ pipe 12,13

4 " 1 2 2 6 2 7 9 13 I_ 17 22 21 26 24 27 29 9 7_ Ineule_£on 14_15
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TABLE &3D PIPE 1ADDleS--NO DATA

Transm£||io_ Loom (deoibolo)

_ m _ lb/fc 2 Lab. Co. Product note

Combineo SF9-1 barrier with a
heavy al_£nu_ Jaeke_ ul;Ln8 a
s_eelal quick leek Joint and Soun Jac
cl_ Co p=ovIde J_ckec Insula- for pipe
elan 4", 6", 8", lO", 12", _ree_onC
cuo_:em al_ae available* CT 155 $FJ-Z (i_")

Comblnaa BFS-I barrier wlch a
heavy aluminum Jacket uein_ a
Gpeolal qu_ck lock Joln_ and
clamp Co provide Je©kec lneula- Soun JAC
tton 4"* 6", 8", IO", i2", pipe tree_nt
custom sties available, Cr 156 SFJ-I-90" (ZLL_)

Combines SFB-I barcter wlch a
helvelvy aluminu_ JackB¢ u|£. ! n
_peclal qu_ck lock JOint and
_l;uup CO provlde Jacket lnsula- Soun Joe
clon 4", 6", 8", IO'. 12", pipe tree_menC
_utl:om mLBee available. CT 156 SFJ-T (Teee)

F£_e]:gla_ or rock _ool _ith

eheal_ Jacke_. CT 36 Sheald

FOOTNOTES FOR TABLE 43A. 438. 43C. 63D

PIPZ L_G IHGS

l. l_scalla_ion fhrou&huea of knife or |cia|or_ _nd pressure aeneicive Cape.

• 2. Ta,Cnd and evaluated acco_din& Co AS1_q _90-70.

3. Tee_ed and evJlua©nd accordin_ to A_7_ E413-70T.

4. Temperature ronEa; -50*F to 450"F. eolf-ex_inkulehln& per 191 FRD. Spot. _ethnd 590_.

5. Service _mpafa_ur_: -B0"F _o 450"F. tlonbu_nInk, nelf°ex_i_guIehing, wace_p_c0f, u_ed _0
_CCg,UACe Che _ound o_ OIX or kas pipe line|.

6. Temperature rimk_; O'-lSOIF. reln_ive humidl_y r_nke: 0 _o 100 Y..

7. Hay be ln|t_lled wlch sixteen rmailienc Cube_ preeeu_e eenei_lve tope 2" by 3/4" wide.

D. Ta_ld and avdluated according to A_Td Z336-71.

9. In|¢_lled In slmll_ nmnner ¢o o_her rlB£d _ype pipe i_euX_iona. Good alkaline res[a_e_co.

iO. Temperature 1_ Chen 200"F. Use ln|ula_o= between pipe and bla_kocs. Breckeced numbers ere for
Che old octav_ band_: 1_0-300. 300-600. 600-1200j 1200-2400. and 2400 - 4900

11. Lead _lt£1_yer talc.

12. Good up co 1200°F. aebesCo_ free

_3. I,ecall_lo_ procedure: wrap around pipe cove_i,&. B_ooved _o fit sizes up to 36'*.

14. Can be uaed on 14" ElenBed pIpe_ aloe.

15. Tl|ced and evaluated aocondln8 be A_TH E336-67T.
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TABLE 44

OTHER MATERIALS

Products which are not _outlnely used as &uund control maLeri_Is, But

are ones that have some special properties which make them suitable for use

in certain appllca_ions, are listed. These products perform as sound bar-

rlers, sound absorbers, or both in some =ases. The description and the ap-

plications shown in the table should provide enough info_matlon to determine

the potential of the product in any specific application. The companies

(by numbers shown in Section If) with products lls_ed in Table 44 are: 7,

12, 22, 32, 37, 45, 50, 52, 55, 67, 7B, 76, 80, 87, 90, 91, 94, 103, I13,

133, 134, 150, 174, 177, 180, 188.
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TABL_ 44 O'rR_'R MATERIALS

DelerIDclon Aenllee_ion Comennv Produce

F.xeruded L_N polymer. Self-lubri- Conveyor guide bolos. 174 Ultra-Wear R_il
cai:ins. Noise-deadening property,

Al_Int_ & copper maCer£a1* Temper- Ai:tenua_ion for biBh-cemperscure 37 A-LIJH-Q
ai:ure rsnge Co 9O0_F, RalaC£Ve application,
ht_idlby range: 0"i00_. Yla_
spread: none,

@9336 33-mesh ground rubber when mL_ed WaIL eonlcrucclon, 177 Rubber
W£Cb concrece provlde_ addiclonal
mound a_tenuai:Lon as co.pared Co
convenc'.onal oonerei:a mLx.

Zxpanded closed-cell foam neoprene Reduces noise when lc eli=l- 12 Lockoell Neoprene
_bber l"hickness: frDm i/3 CO naces meCal to me.el conCseC,
1-1/2".

Open-cell sylltbeC_c fern rubber wlth Reduces noise uhen IC elimf- 12 Sponge Rubber
a_ integral skln on cop & bottom nares moral Co metal eoncacc,
surfaces.

Rubber linin_l. Can be applied on Nolle mb_cemenC & sbralicn 37 Acous_a Lining
m_i:nl, wood, conereCe, fabrlo_ or _emla_anoe. Uled _n convlyors_
cured rubber. Ca;1 be pI:essure- hoppers_ ei:c.
bonded us_n 8 cement,

Open-cell sp_elo e eheeCl, eofi:_l_edlumh Noise d_mpln S in _ehJ.nerp h 91 _ree Spo_3e Rubbe_
enclosures, Sheet_

tJidcha: 36" & 48 t.

_incered s_ainleas steel _ads fro_ High Ce_erscure sound abeorp- 32 Feli: _al
5_( CO 4 mils dlamocer flber_, cton. Also air _ool exsusc Fiber _Cal

noise reduc else.

Any oombln_cfon og sheeC mei:als Hoppers, conveyors Cot:o 180 HUl:e-_]:al
(i o eleoCto- elvsnized s_eel, boxes, of£Lce mech_nes,
scaleless. Or a_uminu=) _or co_- moCor mounCs, vlbrai:Lon
si:ralned layer dampLria, elascomecle control oompono_cs, ec©.
bond 10 Co 20_ of overall Chicknesses.
Te_r_, range co 300"F. Nonflammable,

gceeI sheei: pe_foraCed w1_h Chousands Steel soundproof enclosures, _0 Perforated
of tiny boles placed over 6" layers Exhsusc i£1encors, intake S_sinleee Si:eel Sheei:e
of fiber3lae, silencers.

Glass ceramic mecerial i_ honeycomb Sound absorption ac i:e_plr- 133 CER-VIT
or m_i:r;Lx eomecry, Avsilsble on source to 20O0"F,

cost-plus _asin, Volume devilry 3
varies from 20 lb/fi:3 co 40 lb/fc ,
Survives i:her_al shocks.

i Ulerah£gh _olecular we_ghl:, hi_h- goJ.ee reduction in bsaeing% 174 l_ 501
density polyethylene, 35-mesh produce, gears, slide ra£lat ecc,
• 333 gram/co.

AcouaClcal pJ1asCer. Avs£1sble in Incerior bro_ coec for 113 Hy 1,o
2.23 cubic feec sacks. _ebine epp l_oetlon. Provides

sound absorpcion Co 1:be psnet
or wet1,

Itefdbered and recycled wood-baled For pneu_at:ic lnsi:allac£on 103 Ho_ Co,_orc Insulai:loil
celluloric loose-fill type dnsulation into wall & coiling cavities
available _n 20 ib heal, Temperature for cher_l & aoouacicaZ
re,gel -fO" CO 10O'F. UL-lisl:ed lneulaclen.
flam_ apt ad: 3_, De_sdcy;
2.$ iblec_,
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TABLE 44 OTIl_ MATERIALS (Con_d)

D_mcr_vcion _pp_q_io_ Cnmpn_y Produ=c

$henC Iead bonded _o ocher mocal Sarrier p_nels door_ t pipe 180 Lead-Voneermo_al
Iheocs _altlm£nuul_ Rcnl_In_#j _c,) torching61 Ufl_I_LUDj ULC,

in mUlCI |o _y_ra_ can
_chiev_ _'T_ 55.

Fo_ w£Ch _L1- & _ease-re_i_canc TouSh dur_b_o _bs_rber _or _5 Cou_ci-]l_dl_e_
_VC _clng, _va_ablo £n 1/_ I_ & l' £nce_ore o£ whtclos, 72
ch_cknelmes, Can bn cuc or _or_ed _a£1ro_d c_v_ I etc.
_nco d£f_erenc 81_es a_d mh_es,

Foar_ _ch pe_for_cod v£n6_ _t cowrie. Cab i_nor _o_ on- & o_-_o_d 150 P_rfor_c_d Vln_l/Pyr_llAvaLlablo £n 54" w£d_, lons ro_l_, whlclos _ _RC o£ .50 _r

Var_oum Ch£cku_s_ea available. Den- _ chicknea_.
_L_y_ 2 lb_c . Te_p_racur_ ran_e_
-40" co 200 F. ResLsc_n_ co £1_s.

LIsht_lsh_ concrete. Incombustible, Sound absorption wlch chervil 22 Audex Ver_lcu_ce
Te_o_aCure range: _o ll00*C, £us_ac_on.
$uppl£ed £n coupe cons _r sold tn

Sc_d_rd ro_ _lz_ _8_x_O0_, Sound ¢_nccol _n apartments _2 Dodge I_6_ Sound
• DL_enC ro_ & c£1e Ch_ckno_se_ h_elu_ bo_es_ _cc. Prov_doJ _oadentn B Cork & T_los

available. B_uud aC_onu_C_on & _acc

Suppl£ed tn rollB or _k_lns, Final Sound _b_orp_£on. Aluo _£1- 80 Glass Fiber & _ool
md_u_ and co_rso _lbe_s wlcb dl_ c_rln o_ 11qu£dl & a_v,
oCors c_£r_ £ro_ ,0006 u Co ,0015" P_ov_e_ Cher_ tn_ulac£on,
avaLlabl_,

_lcl_e_s_Secl.ally-couCed_/10..heav_elllhc cloth sound.S°undb_rrt.er, Also absorbs 94 Aeb_lcos Clocr, 1"1_-21129F

Core _Cock, 48"x96" slzo, CUStom Fu_tCure core stock, Al_o 55 Dural_lake
_.zol _ _vlll, lablo, u_lod i_ W_ll patlelB I pa_'clcianl_

cab_.lle CI _ It_c,

F£bor oly_sCoc Te_ er_cu_'e c_ngo _ol,s_ ruducct_n by sound 188 _4escex II
_:o 300_F, In ro11_ ._0" ch.tck dumpl.n_t.

F£ber polyester 3//*" ¢h£ck. I_o_._e coducc$ot_ by sound IS8 FILo28
d_lns.

F_.bor no_x Suppl£ed In colt_ _2" $_und-abllorbl_n S curc_.ll 1SII k'es_ex FIL-9_
w£de_ .0B chick,• requiring _lu_o _'ee£scance,

F$_or polyoacer Su_pl_od £_ vollll Sound-_bso_bl_g cur_.n_ 18B I_us_:_x FILo44
70" wldej ,06" ch£©k, porc_blo room dfv£dernl

_coullclca _. panols.

f_
1 chick l_k _o_ _bber bonded co Sound _bB_r ClO_, _C £'_r 67 Anechoic Pad

i o_cer 1/8 P' labor o1_ p_r_o_'aco_l _ra¥ 1-1/8" _h_.c_ p_d Is .52.
_ rubber, ^vall_blo In 3/8" &

Alu_n_ & _cA£n_.oss scoo_- sileecs, $nund conCco_. 1_ Sound Control

Pl_rfocaCed I_coc_.allll I_Ce_ll al_t_.nulnl Sound conCrol. 90 Pe_'l[oraced _l_l:er:_ls

honoycDl_h, _o_" Je_ a:_rcr_Ec ongJ.nes. _heocs
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TABLE _4 OFFER /IATERtA_S (COncI)

Den_rlDtion Application Co_mny Produc_

B£Z£cone ear.old. Puc_y c_n bo IluQrln_ prococ_£onq 7 Adco_qold sof_ plaJtLc
molded _uickl_ tn _he ihapQ of h_n
ear cav£ty ug_ a _on-a_cky
ha_dor_ar •

C_om_c _laB Ln va_£oul colors _nd On w_l_ and f_oo_B, 76 Ce_m£c _£1e

dQ|_l 0
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TABLE 45

GASKETS, SEALANTS, AND SEALING TAPES

ProducEs which are very essential to the performances of sound barrier

systems and materials are listed. A very good sound harrier system would

be rendered ineffective hy a small nelse leak. The products listed in the

table can be used in a variety of ways to stop such neise leaks. MQaning- i

ful a=oustlc information cannot he provided for such products as the per-

formance depends upon the manner and the place of application. The compan-

lea (by numbers shown in Section II) with products listed in Table 45 are:

12, 26, 33, 45, 72, 130, 140, 157, 170.
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TABLE 45 CASKETS= _FAIANTS, AND SEALING TAPES !

Doecrlo_o N Annl_ent_a_ Cm_nnv Prod!l_r

GaRketlng IA applind "Jlth 3H 4693 Improves transmission leases 4S Coustl-Gamkec
adhesive to s_eQl m alt_ntuaj _ _h_o_h doer openlngsj Windowsj 72
wood in cove bet'_oen door £rsmo & machinery en_losurou.
fi stop,

_;uppliod in 5-gallon dru_s & qunrc For d_'y-wall construction & 170 Tre_o Acoustical
¢ar_rld as, Temperature range: -40 _

158._'_ cracks in ceiling & floor. Also Sealantto
around protrusions through wall.

Any quantity & size available co For door seals & gaakeclng, 140 Pneuma-Se_l
• uiC a pacticular application.
Temperature range: -67" re dSO'F,

09600 gut-round .urface-mounted For door & threshold #eallng 33 09600 gut-round
threshold seal, Various sd=es, aBalnec sound_ lithe, & air. Threshold Seal

09602 hal_-mor_iaed _hresbold seal. For door & _hreahold sealing 33 #9602 Sur~round
Available in various sizes, agaln_c sound, lighc, & alr, Threshold Seal

#9606 Set.round adjustable door To be appllsd to exis_Ing door 33 09606 Sur-round
_eal= i/4 '_ adjustable range, seep as a sealant against Adjustable Door 5e_l

Bound, light, & Weather,

#9610 hal_-_rclsed _hreshold seal, For door and threshold mealin_ 33 #9610 Thresllold Seal
_vali_ble in various sizes, agaln_ sound, light, & air,

#9601 full-r_r_ise_ threshold seal, Provides pesiCtve sealing for 33 09601 Sur-round
available in various sis=e, Does control of sound, llgh_, alr, Threshold Seal
noc in_er_ore wi_h kick or armor & Weather,
_laCes.

#9603 _ur-round door seal ©annoc be Sealnnr ogainsc sound, light, 33 #9603 Bur-round
used wi_h ex sting st# or r_hh_r_d air, & weather in door three- Adjustable Door Seal
J_ramea, 3/8 _ adjustable range, hold applications,

Acoustic Cdpe 1" & 2" widths *008" _ealln cracks & hole= agalns_ 12 Airtex Acoustic Tape
ghlck, Temperature ra_go go _$0"_, sound _eakage, 0505
Relaciv_ b_idlCy tense: 0 CO 10OI,
nonbut_drtg.

Acouseic tape 1" & 2" wid_h., .016" Sealin crack_ & hole. againat Alrcex ACOUStic Tape
l;hlek, '_lder rolls by special order, sound _eakage, 12 #510

Acoustic ta e, _e_Peratgre range_ _eatbarscr_p & _eal fo_ so_ndt 2_ So_IeO _A &_lo n

"65" CO 26d_F, Chemlcal.a, vibrat:ion, dusc_ ligh1:, e_e. Polyurethane Tape
fCOIaCU_e: & fungus reel=cant,

Fo_m con_trucelon ca e. Temperature dp lled under & over plates_ _sries Arlon
ranse: -20" co 200"_. _=aisca behind dry-wall or plaster to 26 6A-VB
abSO_CiO_ O_ wate_ & ocher _lgids. fill c_aeke & is#laCe eoun(_ _0_ ConBC_UCCI°_ Tape

betwee_ "vails; replace_ bead
caulking.

Closed-cell songe go=goring leala_ Preve_t SOUnd l_ak _ & da=pe_
_ape. Avslla_le with pressure-sen=i- vibraC£on. 1_7 Sponge Go=Earing Tape
tive backing. Available heavy-duty_
c_st_-_lde_ die-ou_ CO size.

Separa=e _prl -activated hi ed Positive sealin 8 at the meeting 33 _9611 Auto_tlc inter-

leaves for ea_ door. 7' & 8n_ stiles of pairs of doors, leaking AS_rSgal
heighCs only. Applied to in=ida.
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TABLE 45 GASVJ_TS, $F.ALA_Sp_D SEALING TAPES (Concl)

Poe_rl_t_on A_p]_cnt|nn Com_nuv P_ncl_

0_6_5 overlapp_ns AgCra_el _ppl_ea Pcovlde_ positive soalln ac 33 _9605 Ovorlap_t_
_o accl_'= 1c_ on cho _u_de. _u6 _l*u ,_u_LnS ectles o_ p_rs Ascrag_l
no_ _Cerfe_e wLch flush boles, o_ d_or_.

_960_T°cype asCrao_Ol appl£ed co Pcov_de_ p_si_vo eeal£_8 _ 3_ #960_ T-type Aecrasolthe leadtn_ edge ln_cc_va leaf. c_o me_ct, s ec_le_ _f p_rs

_e_urity.

Seml_nc_. UeQd In _11 p_rCLCL_ 130 Nor_cal
_ysCem

$aalanC 1/8" to 1/2" thickness. U_ed co _op p_r_m_cer _o_nd 130 Nor,o_l VT]O
Tem_er_ucu ranSe: °30 _ Co 160°F leaks in v_11 purc£clon
lIum£d_cy: 0 co 100_. _xcellonc system.
res£sCance _o we_char & ox£d_c£on.

_VC fo_m oe_nc. Av_L1ab1_ _n Ueed co _co per_ocer _ou_d 130 No_eal VTBO
1/16'* CO 3/8" _htckne_m_ 1/4" co le_k_ _n wa_l p_rclc_un •
_4 _ _ol_. _e_pe_a_ure _an el _yl_ems.
°20" to L60'F. Humidity: _ _o IOOZ.
Reu£ats wea_ho_ & oxidac_on.

2.5 m£1.c_o|s-la_£nacod polyethylene. A?pl_ed Co fo_ _=_c_s to 12 _rocecctvo Co_c_nS 767

_*0 m_* u_Gch_ne. ProCe_c_ _o_ from l£qu_d! 12 Proc_cc_ve coacL_8 7_2
•nd d£rc.

1._ m_ ura_hane. P_ocecci foam from _q_ds 12 Pc_occ_v_ co,tins 76_
a_d _£vc.

4 0 m_l. c_oal-lamlna_ed pol e_hylen_ En=loau_es & envtra_encl _2 Pro_ccive F_m 76B
shenC£r_, lJ2 _t ch_ckaea_. _ccem_|_ concam£_ced
_ood p_ncC_e & cea_ ree_scanco, whe_o _am may b_

_ C_oas-lA_naced polyochylona IheeC£n_. Encloe_cel & env£ror_oncs 12 Pro_ecc_ve F_im 766

2" chlckneg|. F.xcce_ly sood puncture where fo_m 0my bo co_cam£naced.& tea_ _ea£sta_ce.

_i Pre_s_re-lan_Civo adheB_ves, macorialeAdhe_Lvesfo_ _munc_,_ fo_ 12 _2_41_' _430.9417'&_41_94_9420'

:l

_ Fom Ca_a. V_brac_on _eolac_o, 12 Foa= Tapes

I
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TABLE 46

SPECIAL APPLICATION PRODOCTS

Miseelleneous products, their description, and _ppllcution ars listed.

All products listed have the potential to reduce noise , but they have very

specific areas of application and are therefore not presented in the pre-

ceding tables. The description and the application of each product pro-

vides sufficient information to allow the user to decide whether the prod-

uct is suitable for the intended use, in which case further information

can be obtalned from the manufacturer. The companies (by numbers shown in

Section If) with products listed in Table 46 are: 8, 15, 19, 20, 39, 46,

55, 64} 106, 109, 157, 158, 193.

/
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TABLE 45 SPECIAL APPLICATION PRODUCTS

Descrln_ion A_ol|cacio9 Company Prnduet

Fadlabim _n .omlnal slzen of As dscoracIve, sound-ahaorbl , 109 _r£t_e Aeoua_le UnIc

_ _ 2! or 6 _ _d'_ Thicknoa= 1-3/16". firo-=esist_nc o=lling_ aboa_Netsht: 1,7 lb/fc , ships NRC of ,70 for _ncin8 7,

¥£bors_.aB mteris1, 5£zs: 2' x 3 t LIsht_'aiShc _rine ineulacion. 109 J-H ltullbenrd
O_har e zes u to 5' lon 2. De.s Cp: "

One or _re ©ylimders attached sC Placed in aCaek_ after the 64 Sound Attenuator for
rl hC armies to stack with outsid_ fans, Reduced flolee radlaclon Stacks
en_ Closod, f_om acaoka inco the surrounding

neighborhood,

Seal edges of doors and panels _o Miscellaneous seals for doors, 193 Zero Co_proeso-_cio
prevertl: 8COUN_._ leak6. Windo*#st passel3, eCe.

Need pa_eloim hoard sound bsrrler 3 For _bdls home de©ki_. 52 Duraflske HobJ.ldeek
macerlal. Density; 45 ro 20 ib/f_ . STC - 25.
Sizes: 4B 't X 144't & 42" x 168".

Chairs made from a variety of fo_m SoUnd Absorption in music hDIIs i 20 Auditorium _hair_
and upholsgsrinE nm_e_iale, oper_ hou_e_ etc.

4" vane _£_h i_ lb. denai_y Piber- Reduces du_c noise 158 Souther Aooes_im
81as in 2d gauss 8a_vani_ed s_so_, type _urning vane

Door a_opa t la_ches_ ace. for sound Sound-insurable 8 door system. 8 Door H_rdwsre
bar.tel: doo_:s, 'rDo hsrl,l_a_o desl_
is adjustable _o co.essaYs for door
uslge* building settlement, _nd

i _ealdn8 material co_presslon,

U hoim_ered chstr_ provide _ound Auditoriums, _heatres_ ere. 19 Audtcoriu_ Seating
a_o_p_lon.

Yurr£_8 channel for wal_e. Applied Wal_ ©one,recedes, 39 _esllimn_ Furring
horimontall sgaims_ baokln8 m_etdsl _hatmel
A _eCU_O_ w_gho_ a '*co_acl=" |e_
provides _e_£1dency.

I,

S_eel _ube with 8ou_d-sbsorbe_t core S£1enelng screw math/self, d6 Silent S_ock Tube_
nm_eriml & helically wound, we_r-

i rolds_an_ _geel lin#r.

: t Shoes _ter[al. 2ta_dard ei_e: For levelln_ so _ha_ 157 Shim S_ock 2heet_
22"x22"x3/32". mounts & p_as c_n be used.

' Lo_8-span corridor panels _do from Sound abaorptlo_ can he 15 ALPRO 21g_m Panels
alu_i_lu_ or steel with d£fferen_ obtained _yp_l tin 2 mineral
perforation pa¢¢erne, wool or fi_ergtass bait in

_ho pane_s,

Gaivnnitod a_eol, primed or finish- Sound barrier for wall 106 Type L21 Acousciwall
_nced. Available in 4' to 30 t conscruccion,

_eogC:hs_ Density rnnse; 2 to
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TABLE 47

GENERAL BUILDING MATERIALS AND FURNISHINGS

Snund ahsorptlon data of some generic types of commonly used mate-

rials and furnishings are listed. This information will be useful in

assessing or predict_n B the acoustical characteristic of a room or an area.

34O



TABLE 47

COEFFICIENTS OF GENERAL BUILDING MATERIALS AND FURNISHINGS

Compleletable,r,feoellleientaof the ".'arion_IilalerialatlmtnormallycoIlntiltltethe interiorfinhh
of rooltt+may be l+OOll4ll, the various bookt o11 ,rchiteetura[ aeollJliezh +l'he 1ollo_ing _llorl lilt %_ill_Jc
tlJeIul ill 1111Ll_ing liill)]ll_ (qlletllaI ionl of the reverberafioll ill rooln_.

M, teefid, Cm.J/iclen r,
125 IIz 250 Ilz 300 Ih I000 Ilz 2000 IIz .1000 Ilz

Brick. unglazed .05 .03 .03 .01 .05 d)7
Brkk. anGhzed,painted +el .01 .02 .02 .0:2 .03
Carpel Iteav;.'.on eonerele .02 ,06 +14 .37 .60 .60

rnhher .00 .2.1 .57 .69 .71 .73
Same+ with irlxl)ernleahle lalex

harklng on .|0 cz hair feh or
fomll rahh_r .00 .27 .39 .3+1 .48 .63

Concerto IIIQck. coarte .36 .44 .31 .29 .09 .25
Concrete [lloek. paint©d .10 .05 .06 .07 .09 .03
Fabrie_

I+i ht velour. 10 ez Jareq yd.
_luag ,traight. in contact with wall .05 .04 .lI .17 ..n.l .33

Mediumvelour+ 1.1oz mr s< yd.
draped to 6alp area .07 .31 .+19 .?5 .70 .60

Ileavy vdonr. 18 oz per cq yd.
r dr_llcd to hail" area .14 .35 .55 .72 .70 .60

Floors
ConcrEteor terrazzo .0I .01 .015 .02 .02 .02
].inolemlh asphalt+ rohber or cork

tile Otlconcrete .02 .03 .05 .03 .03 .02
Wood .13 .11 .10 .07 .06 .07
Wood parquet ill a_l+llall on concrete .0.1 .0.t +07 .06 .06 .07

GJ0se

Larl_epence of heavy plate g]as0 .lg .06 .04 .03 .02 .02
Orthmry window gla+s .35 .25 .18 .12 .07 .0.1

Gypsum Ileal+ _._" nailed to 2x4'a
16++o,e. ...q9 ,10 .03 .04 .07 ,09

I'.larhle or Gla=ed Tile +01 .01 .0l .01 .02 .02

OpenIngt
Stage. depemlirtg on farniahlnge .05 -- .75
Dee _Ira[cony+upholstered swale .50 -- 1.00

i Grilta. ventilating .15 -- .SO

Plaster. _yllsltut. or lime+,mtzoot]l .0-_finish on I*[eor br*ck ,013 .015 ,03 ,04 .05

Plaster. gypsunt or lilac, rough finish
on lath .I.! ,]0 +06 .05 .0.1 ,03
Saxne. '+hh ilnoot]z _nialD .14 .10 , ,0fi +01 .01 .03

Plywood Paneling, _-" ddrk .29 .22 ,17 ,09 .16 ,11
Water Surlace+as in a awlaHah,g paul .0011 .008 .013 .015 .020 .025

Air. Sabhm per 100Oeuhie feet _ 50r70ltll .9 2.3 7.2

ABSORPTION OF SEATS AND AUDIENCE

VahleJ g/n,n ure In Sabi:Js per squa_'/e_l oJ sealing arc. or per anll
123 IIz 250 11z 500 Ih 1000 11z 2000 IIz 4000 I1_

Audleuce_ crated in Oldmhtered seats.
per uI h of fitmr area .60 .7.1 .86 .96 .93 dis

Unoccupied cloth.covered ,phol_tered
_cata. per _l ft of floor arcs ..19 .66 .g0 .88 .It2 30

Uncreu +Imlball,re.covered uphol.
*lerctl teats, per eq ft o1 floor area ..14 ,01 ,60 .62 *5fl .50

Wooden Pe'_a, eceoplcd, per aq ft of
tic,mrarea ,57 ,ill ,75 .86 ,91 .86

Chalre. instal mrwc.c:_lscat_.
each. Itaoeeupled .15 .19 .22 .39 .38 .50

Reprinted Courtesy AlMA

._-U,S, GOVIIHMEt+IPRIHIlHGOffI(E1970-607"604/5063 Region HO. _-II
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