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Noise control

Basic techniques of quieting with
Owens-Corning acoustical materials
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Notes to the Second Edition:

Since this manual was first pub-
lished in early 1978, Owens-
Corning Fikerglas Corporation has
maintained a large scale program
of development, manufacture, and
marketing of products useful in
noise control applications. This
program has included the devel-
opment of new products as well as
the improvement of existing ones.

Keeping pace with acoustical prod-

uct development, the Owens-
Corning Fiberglas Technical Center
has continued to evaluate new
products and to generate acousti-
cal data helpful to the plant
engineer or acoustical consultant,

This second edition includes
acoustical data developed since
late 1977, including single num-
ber ratings (STC, NRC, NIC values)
for most products and for many
typical constructions.

Photos an pagas 4, 7,8, ©, and 15 courtesy
of HRA tnc., Dayton, Ohio.

Te supplement the namegram on
page 13which may be used in
determining barrier sound attenua-
tion, a new methodology has been
developed for the control of rever-
herant sound such as may be
encountered in auditoriums, gym-
nasiums, stores, and other
commercial and industrial spaces
as well as in industrial facilities.
This methodology is presented on
pages 18through 20 of this sec-
ond edition, It will be helpful ta the
enginger or acoustical cansultant
when dealing with problems of
reverberant noise levels and/or
reverberation time,

Whaereas the first edition of this
manual was almost exclusively
dirgcted 1o the industrial noise con-
trol audience, with the addition of
new methodology plus acoustical
performance data for commaercial
and institutional application, this
second edition will be useful for
general applications in nearly any
kind of occupied space where noise
presents a problem.

C

Information in this manual is the
hest currently available on the sub-
ject, As new technology develops,
Owens-Corning Fiberglas Corpo-
ration has taken all reasonable care
to include accurately all relevant
information, but because it has no
control over the use of products
referred to in this manual it can
assume no liabifity for results
obtained by use of this information,
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The
noise problem

Excessive noise levels are generally
acknowledged to have adverse
effects on the occupanits of build-
ings where they occur, Studies
indicate that excessive noise levels
can cause fatigue in exposed indi-
viduals, lower efficiency and
productivity, impair speech com-
munication, and even cause
hearing loss. Excessive noise is
almaost averywhere today—in the
office, in schools, hospitals and
other institutional facilities, in all
classes of public buildings, and in
our factories.

Industrial noise

High naoise levels in factories can
make speech communication in the
plant difficult and, at times, impos-
sible. Foremen are often unable to
give simple instructions to workers
in noisy environments, Because of
high noise levels, many warkers
risk injury when they are unable

to hear warning shouts from
co-workers.

The problem of hearing loss due to
excessive noise exposura is of par-
ticular concern to industry, and to
the Federal Government. In the
early 1970's, the United States
Congress passed the Occupational
Safety and Health Act (OSHA}
which sets criteria for health haz-
ards as well as establishing limits
for noise exposure of industrial
workers. This act is expected to be
enforced with increasing vigor in
the 1980's.

Noise in commercial and
institutional buildings

While noise levels in offices,

stores, schaools, and other com-
mercial and institutional buildings
seldom reach those encountered in
many industrial environments, they
oftan reach levels which are dis-
tracting 1o the occupants of such
buildings. Impairment of speech
communication amoeng workers,
and the concomitant lack of speech
privacy, are bath deterrents 1o effi-
ciency and productivity as well as
1o the ocecupants ' comfort and
sanse of well-being,

The noise problem could be partic-
ularly troublesome in the
increasingly-used “"open oflice’’
environment, where the effi-
ciencies and cost henefits of this
space concept may be largely
negated without careful and profes-
sional attention to the acoustical
properties of the space.

The problem extends

outside the plant

Excessive noise levels are often
axperienced by individuals beyond
plant boundaries. Nearhy resi-
dents, office personnel, and
visitors to noisy plants aro often
similarly exposed 1o excessive
noise, and are similarly subject to
the adverse effects of such noise on
health and well-being.

In such cases, ospecially when
noisy plants are located adjacent to
residential areas, community rala-
tions prablems arise. Often, such
plants may be found in violation of
local codes governing noise. And
new government requiremeants pro-
vide neighbors of noise-producing
industries with a powerful weapon
against objectionable naise.

The problem has answers
Hazards of hearing impairment or
loss, of lessened employee produc-
tivity and morale, of diminished
worker health, and of community
action arising as a result of exces-
sive plant noise emissions, can be
effectively reduced or eliminated
by proper acoustical treatments.

Maost noise contro! problems can
be rasoived by one or mare of the
follawing:

+ Treating the sowrce of the
noise—either by mechanical cor-
rective action or by application of
acoustical material.

» Treating the path taken by noise
as it travels directly and/or via
reflecting routes from the source to
the listener,

* Treating the raceiver (i.e., the
position of the listener) by con-
structing an acoustically efficient
enclosure.

Often, a combination of these three
treatments may he required.




Owens-Corning
solutions to
noise control problems

Owens-Corning Fiberglas Corpo-
ration manufactures a wide range
of products that can be effectively
employed to reduce excessive
noisa levels. This brochure
describes thase products, provides
specific examples of their use, and
includes acoustical values for these
products derived from laboratory
test conditions. In actual appli-
cations, effactive values can be
influenced by many variables. With
this information, plus the brief and
practical approach to under-
standing and cantrolling

noise presented in this brochure,
engineers should be able to

deal effectively and economically
with many simpte sound control
probiems.

Contractors and
consultants can help

Often the noise control problem
that may seem difficult for the
engineer will be familiar to an
experienced contractor, or for an
architect or engineer experienced
in salving acoustical problems.
Many such firms, located in all
parts of the United States, can bo
found with experience and exper-
tise that may relate to specific
industrial noise control problems.
They can be vaiuable members of
the acoustical control design team,

Owens-Corning can complement
an acoustical expert’s skills in
industrial naise control with proven
acoustical materials whose per-
formance properties are testad and
documented, and for which appli-
cation guidelines are available.

For all but the most elementary ap-
proaches to industrial noise control,
however, a professional acoustical
consultant should be asked to pro-
pose solutions,

The Owens-Corning
Acoustical Laboratory

A major resource in solving
problems of noise is the
Owens-Corning Fiberglas Acousti-
cal Research Laboratory. Located at
the Fiberglas Technical Centerin
Granville, Ohio, it is one of the out-
standing acoustical research and
testing facilities in the world. The
laboratory was builtin 1959 10
help investigate and overcame the
intricate problems posed by
unywvanted sound. Under the guid-
ance of recognized acoustical
spacialists the facilities and infor-
mation processing methods
employed by this laboratory can
provide useful, authoritative data to
anyone involved in the area of
noise control. The laboratory's
equipment, which is regularly cali-
brated with that of othar
independent testing laboratories, is
used in testing all kinds of Owens-
Corning acoustical products and
systems so that published perfarm-
ance properties are accurate and
meaningiul.

Tha versatile testing facilities atthe
Owens-Corning Fiberglas Acousti-
cal Research Laboratory's can pro-
vide test data to the acoustical
consultant who wishes to evaluate
several solutions to a naise control
problem.




What is
noise?
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Definitions

Decibiel—A logarithmic measure of
the ratio of like power quantities as
used in describing levels of sound
pressure or sound power,

Diffraction--The bending or teflec-
tion of sound waves around an
obstacle or barrier,

Frequency—The number of cycles
per second measured in units of
hertz (Hz). A frequency of 1000 Hz
means 1000 cycles per second.

Noise—An unwanted, bothersome,
or distracting sound.

Octave band—A frequency band
with an upper frequency limit
equal to twice the lower limit,

Sound absorption coefficient—The
percentage of sound energy in-
cident on the surface of a material
that is absorbed by the matarial.

Sound transmission loss—The
reduction in sound pressure level
measured in decibels as sound
energy passes through a material
or composite construction.

Sound insertion loss—The reduc-
tion in sound pressure level
measured in decibels after a bar-
rigr, enclosure, or treatment is
placed between the source of
sound and an observation point.

Sabins of absorption—The amount
of sound absorption provided bya
product or system. It is equal to the
sound absorption coefficient timas
the surface area of the product or
System.

8TC—Sound Transmissian Class: A
single number rating based on
sound transmission loss measure-
ments of a partition between
adjacent closad rooms,

NIC—Noise Iselation Class: A
single number rating derived from
measured values of noise reduction
or sound insertion |oss,

NRC—Noise Reduction Coefficient:
A single number rating that is the
arithmetic average of the indjvidual
sound absorption coefficients at
250, 500, 1000 and 2000 HZ to
the nearest .05.

Sound Source ar Envirenment
Jet aircratt a1 wke-off

Hailer factory

Noisy factory, loud strget noise
Moisy alfice, average lactory
Average olfice, noisy home
Private oflice, quiet conversation
Whisper

Neoise is unwanted sound, It may
be sound produced by a punch
press, or by a stereo system, What
is pleasing sound to one individual
may be disturbing noise to another
person.

The intensity, or loudness, of a
sound is exprassed in decibels
{dB). Figure 1 lists levels of typical
environments or Noise sources as
measured by a sound level meter.

Sound or naise is usually com-
posed of many frequencies or
pitches, Frequency is measured in
hertz, abbreviated Hz (and formarly
called cycles per second, cps).

The human ear cannot hear all
sound frequencies. For example, a
child ean usually hear frequencies
from 20 Hzto 20,000 Hz. As an
individual ages, loss of hearing
acuity diminishes this range to
ahout 70 10 14,000 Hz at age 50.

Also, the human ear is more sensi-
live to some frequencies than 1o
others. The ear hears 2 1,000 Hz
tone louder than a tone at 200 Hz
or at 8,000 Mz, even though these
three tones may have the same dB
level,

d8 Listenar's Parcoption
120 Threshald of pain
1Mo Dealening

a0 Very loud

70 Loud

50 Moderate

30 Faint

10 Very faint

Fig 1. Typical sound levels of various noisa sources & environments.
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Measurement of sound

The sound level mejer {photo
below) is used 1o measure the loud-
ness (in decibels) of sound. l1is
equipped with “'weighting net-
works'* or scales dasignated A, B,
and C, The "A" scale provides
sound level readings adjusted 10
correspond closely to those
actually heard by the human car.
Figure 2 charts the '"relative
response’’ or atlenuation in deci-
bels across the range of 20 to
10,000 Hz. This "A'" weighting
takes into consideration the fact
that the human ear is less sensitive
to low frequencias, and is most
sansitive to frequencies near 2000
Hz. Alsa, noise-induced hearing
loss usually manifests itsetf in the
frequency range from 1,000 (o
5,000 Haz.

For these reasons, the Qccupa-
tional Safety and Health Act
(OSHA)} requires that industrial
noise be measured using the A"
weighting scale of the sound tevel
meter.

QOSHA also establishes the periods
of time to which an individual may
be exposed to different noisa levels
in excess of 30 dbA. These time
limits are shown in Figure 3. If a
worker is exposed ta several differ-
ent noise levels during an 8-hour
work day, the accumulative expo-
sure for the day must be
calculated.

RELATIVE RESPONSE, DECIBELS

5
=

500 1000 2000 5000 10000

FREQUENCY, Hz

Fig 2. How sound frequencies are weigited

Noise Level, Allownl:e
dBA” Daily Exposuro
a0 # hours
a2 ti bours
95 4 hows
97 . 3 houts
100 2 houts
102 1 5 hours
1056 1 haur
110 0 5 hour
116 1 minule ar less

FJ.Q. 3 Noise exposure fevels alfowable by
OSHA,

“UBA ndigines saond level measured anthi ~A"
scitle of o sounu level Mg (stow tespeise).

The above daily exposure levels were in offect as
of Decomber 1979 [ you are in douht 8% to
complipnee with OSHA, or as 10 the maore strin-
gent compliance requiremants which may have
taken efoct since publication of 1his data, chock
your sreatvst QSHA regional oltice for timely in-
formanion and assistance,

on the ~'A’" scale of the sound fevel meter.

The sound leval moeter (s used fo measure
octave band sound pressure levels and
o8A levels.




Proper design of effective noise
contral measures cannot be
achieved just from A"’ scale
sound leval meter readings alone,
however. One must know the fre-
quency content, as well as the
sound level, of the offending noise,
in order to ensure the satisfactary
performance of noise control
measures.

Therefore, in addition to taking
“A'" scale sound level meter read-
ings, octave band noise level
measurements should also be
made {Figure 4}. An octave band
filter, used in conjunction with a
sound level meter, measuras the
noise leval of a group of frequen-
cies (i.e., ane octave}. Octave
bands usually have center frequen-
cies of 125, 250, 500, 1000,
2000, 4000 and 8000 Hz. Thus,
the product test data presented in
the brochure is given in octave
bands in order to aid in the proper
selection and design of effective
noise control measures,

How to calculate ‘A’ weighted
sound levels {dBA)

1. Measure the octave band sound
pressure levels at 125,250,500,
1000, 2000 and 4000 Hz with a
sound level meter set on the flat or
linear frequency weighting scale.

2. Apply the following carrection
numbers to the octave hand levels
to obtain equivalent levels for A-
weighted actave band analysis.

Octave Band Contar Froquency, {Hz}

126 250 500 1000 2000 4000
Corraction
-16 -9 -3 0 +1 +1

3. Successively combine each oc-
tave band level with the next. using
the fallowing difference table:

Add to the

I the differance
higher level:
3 d8

botwesn two lovels is:
B
1 2.5
2-3
4 1
7
9 0
o

[+:234]
D—thg

or more

4. Round the final answer to ob-
tain the to1al (dBA level.

100

BiREE
T

40

NEESRER

N LT

N
i

50

OCTAVE BAND SOUND LEVEL, 4B
o
=]

40

™~
i
]
e ]:
i
-
.

125 250 500 1000 2000 4000
OCTAVE BAND CENTER FREQUENCY, Hz

Fig. 4. Sound level varias with different
pctave band frequencies.

Example:
Frequency (Hz) 1256 250 500 1000 2000 4000
Octave Band Level {dB) 108 103 99 104 101 86
Correction -6 -9 -3 0 _+1 41
_912 94 86 104 102 86
(+2dB). oo, 96 T
. -—= H
(+3dB) oo, 99 J
e e
{+1dB) o 105
R
(H2dB) e 107
T — r
(OB e, 107

Thoe resuit is 107 dB

A.
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Basic principles
of noise control

Therg are three basic elements to
be considered in cantrolling
noise ;

+ Controlling or attenuating noisa
at its source;

* Controlling or attenuating noise
along its path from source to
listener;

« Controlling or attenuating noise
at the receiver (listener).

Thus, in indusirial noise contral,
raference is made to SPR (source,
path, receiver} control. Any noise
control problem may require that
ong, two, or all three of these basic
control elements be taken into
censideration.

There are primarily three ways to

control noise:

¢ The noise source can bhe
selected, redesigned, or modified
to operate mote quietly, and/or
resifiently supported to prevent
the transmission of vibration,

* Saund energy can be absorhed

by a porous acoustical material,

or blocked along its path.

Sound energy can be confined

to, or excluded from, an

enclosure.

One basic way 1o control noise is
thraugh the use of resilient mate-
rials or components which can
efficiently isolate vibrating equip-
ment from adjacent structures, An
example of an efficient vibration
isolator, commonly used to absorb
vibrations emanating from heavy
mechanical equipment, is a spring
made of steel or Fiberglast-rein-
forced plastic. Vibration isolators
incorporating fibrous glass mate-
rials are also widely used, and are
commercially available in many
configurations.

To be eflective in confining noise

within an enclosure or in excluding
it from an enclosure, the walls and
ceiling of such an enclosure should
have high sound transmission loss

values. Sound transmission loss is
expressed in dB at one-third or
octave band center frequencies.
Usually, materials that are good
sound absorhers have low, or poor,
sound {ransmission loss values.
However, transmission loss can
often be improved when a good
sound absorher is added to the
interiar of the enclosura.

In erder for a material 1o be an
effective sound barrier, it should be
as heavy and limp as possible,
Sheet lead, often applied as
sound barrier material, fits this
description very well,

The sound absorbing properties of
a material are measured in actave
bands and expressed in terms of
the sound absorption coefficient af
that material. The sound absorp-
tion coelficient is the decimal
fraction of the sound energy strik-
ing the material that is ahsorbed by
it. Sound absorption coefficients of
acoustical materials will range from
0.01 to 1.00 or greater. with the
higher number indicating the bet-
ter absorber of sound. Far example,
a material having a sound absorp-
tion caefficient of 3.85 will absorb
85% of the incident sound energy
striking its surface.

A sound absorption eoefficient
greater than 1,0 cannot occur in
theory but can be measured for
materials that are highly sound
absorptive, Sound waves that
strike the surface of the material
are bent or diffracted at the edges
and see an effective area that is
greater than the area of the test
specimen. As recommended by the
ASTM test method, these sound
absorption coefficients greater than
1,0 are reported as measured and
are not adjusted. The correspond-
ing NRC for a material may also be
greater than 1.0 according to the
ASTM 1est method. Sound absorp-
tion coefficients or NRC's greater

than 1.0 for two different materials
can be compared in order 10 solect
the material that absorbs the
greater amount of sound. However,
the sound absorption coefficient
should always be rounded to 1.0
when used in calculating sahins of
absarption,

The amaunt of naise reduction
abtained in an area when sound
absorption material is added
depends an several factors, includ-
ing the size and geometry of the
area, the sound absorbing proper-
ties of existing materials in the
aren, 1the location of the noise
source or sources, the amount of
sound absorbing material added in
the area, and the placement of
such matarial, It is therefore impos-
sible to datermine precisely the
degree of noise reduction that can
he expected from acoustical treat-
ments in such an area without
taking into account the above fac-
tors, An acoustical consultant or
other individual experienced and
trained in solving noise control
problems should be able to con-
sider these factors and arrive at
fairly accurate calculalions of the
ellectiveness of noise control meas-
ures. Whils any noise control
measure must be considered as a
unique caso, with effectiveness
varying from case to cass, the fol-
lowing can be regarded as a
generad guide:

The maximum
amount of noise ro-
duction that may b
expacted will bo in
tho rangaof . . .

| acoustical matla-
rinls applied in an
arap hava sound ab-
sorption coalticients
inihe range of .., .

101w 12dB
Tio10dB
less than 6 dB

G B5 10 1.00
06510085

luss than 0.65

‘Tradermnark setistered
Owens-Cotning Fibarglas Carp.

Faiat
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Step-by-step
control of
industrial noise

The worksheet presented on page
18 of this manual can be used
to estimate the reduction in rever-

berant noise levels.

An acoustical material absorbs
sound by cenverting acoustical
energy into heat due to air friction
in the cells or passages in the
material, The porous structure of
Fiberglas insulation is, therefore,
an ideal medium for abserbing

sound.

. 4

emitted at duet apenings.

Overhead-mountad unit sound absorbers
help cantrol noise by treating its rellective

paths.

Duct lining materials absorb sound
energy generated by fans ar other
! air moving equipment and atten-

: uate the sound as it propagates

| through the duct. This attenuation
is a result of sound absorption
occurring at the perimeter walls of
the duct. The attenuation of sound
throughout a continuous duct sys-
tem prevents sound fram being

The following 4-step procedure will
often yield satisfactory solutions 10
simple noise control problems.

Before initiating these procedures,
A’ scale sound level readings
should be jaken to determing the
degree of excessive noise expo-
sure. It should be remembared that
OSHA requirements only pertain to
excessive noise exposure of work-
ers, not to high noise levels to
which workers are not exposed. For
example: if a particular machine is
noisy but no ane is exposed to this
noise, then acoustical control
measuras are not an OSHA
requirement,

1. Take octave band naise level
readings. These will reveal which
frequencies are most objectionable
fram the listener's standpoint, and
will provide a basis for selecting
acoustical materials whaose absorp-
tion ceefficients and / or sound
transmission loss properties are
best tailored to solving the particu-
lar noise problem.

This 290 faot-tony barrier reduces noisa
from a coi-header facility by 25 dBA.

2. Determine the true source of
naise. Many times, the source of
naise is difficult to detect. Also,
there are often multiple noise
sources. For example: a pump
might be perceived to be the noise
source—but the underlying source
of noise might be a warn gear,
loose couplings, airin the fluid
bting pumped—or all three.

3. Determine whether the noise
can be controlled at its source. It is
most desirable, from an acoustical
as well as an economic standpoint,
1o attenuate noise at the sourca he-
fare attemping means to reduce
noise transmission along its path,
or to solve the problem at the re-
ceiver end. Treatment of the noise
source alone, however, is often im-
practicat or undesirable; thus, the
sound path and the receiver situa-
tion must generally be considered
as well.

Fan housing and associated duct work are
acoustically traated with Fiberglas
materials,

7
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4. Decide which of the threg—
source, path, receiver—are 1o be
considered first tor noise control
measures. Factors influencing this
decision will inclucte initial cost,
ease of installation, access to
equipment, effect on productivity,
safety, and possibly others.

Specific noise control measures
may then be designed, with the
assistance of the acoustical
properties data included in this
brochure (pages 22 thru 33).

Controlling noise at its source

The most effective means of reduc-
ing the noise [evel at a particular
location is to reduce the noise
emitted at the source. Noise reduc-
tion at the source may he
accomplished in several ways:

* The noise source may be re-
placed by quister equipment;
modified to effect the desired noise
reduction; or repaired or adjusted
to reduce noise.

¢ The noise source may bs moved
to a location sufficiently distant
from the noise-sensitive (receiver)
area to reduce the noise to an
acceptable level,

Large punch press is entirely enclosed in
acaustical structure.

* The noise source may be
mounted on vibration isolators, if it
is found that vibrations are being
transmitted to a building structure
or housing.

* The naise source may be coated
with a damping compound to at-
tenuate the sound energy radiating
from vibrating surfaces.

* The noise source may he en-
closed in an acoustically effective
housing.

Owaens-Corning Fiberglas Corpo-
ration manufactures many
products that can he wtilized in the
design and construction of hous-
ings and enclosures to reduce the
noise emitted by a source,

Housings for specific types of
equipment may ba built using
Fiberglas-reinforced plastics (FRP).
Such enclosures may ba molded or
shaped 10 almost any configuration
and size, and can he made with
various thicknessas as required for
structural rigidity and noise reduc-
tion. With the addition of Fibergtas
insulation batts or hoards on the in-
side of a machine housing, the
effective noise reduction of the
housing can be impraved sub-
stantially, The type of Fiberglas

Enciosure for printing press includes
acoustically effective access doors and
windows.

insulation used can be selected
fram a wide range of products,
depending on temperature require-
ments, weight limitations, ability 10
conform to irregular shapes or con-
tours, space limitations, and the
amount of noise reduction
required.

Pages 35 through 39 of this
brochure list various Fiberglas
insulations and suggest possible
uSes,

Where it is not feasible 1o build a
noise reduction housing as part of
the equipment, it may be feasible
to build an enclosure around the
entire equipment. Such enclosures
are available from specialty manu-
facturers and are usually con-
structed from pre-fabricated metal
panels with Fiberglas insulation be-
tween the faces. A wide range of
products is available, depending
on tha specific requirements that
must be met. Machinery enclo-
sures may alse be constructed in
the plant using sheet metal, lead,
gypsum wallboard, plywood, or
masonry products.

This enciosure will block noise generated
by a large power plant turbine.
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In the case of enclosures, Fiberglas
insulation may be used in two loca-
tians; First, the insulation may be
usad between the two faces of an
enclosure, as in a stud cavity, Used
in this manner, tha insulation will
increase the transmission Joss of
the enclosure from 3 to 12 dB de-
pending on the type of enclosurs
construction and the frequency
band. Second, insulation may be
placed on the interior face of the
enclosure. In this location, the in-
sulation will absorb sound within
the enclosure, thus lowering the
naise level within it. This increases
the effective noise attenuating
properties of the enclosure. De-
pending on the type of insulation,
thickness of insulation, and fre-
fuency band, the effective noise
attenuation of the enclosure can be
increased up to 12 dB.

Modular englosure blocks both neise and
heat emanating from heat-treating
operation.

Ducts are often majar noise con-
tributars in anindustrial plant.
Owens-Corning offers a variety of
duct wraps. liners, and other sys-
tems to reduce duct noise. These
include two types of sound-
attenuating duct liner materials,
Aeroflax® flexible duct liner and
Fiberglas rigid duct liner board.
Fiberglas Duct Board may be used
1 replace existing sheet metal
duet; an acoustically and thermally

effective lining is an integral part of

this system. Also, several types of
Fiberglas Duct Wraps are available
for apptlication to the outside of
ducts to reduce the transmission of
noise o environments surrounding
the duct, These prociucts also pro-
vide effective, energy-saving
thermal barriers,

Fre-engineered acoustical enclosure allows

employes ta work near naisy equipment.

Pipe insulation and pipe wraps are
affective in reducing the noise that
may emanate from pipes. Data on
various Owens-Corning Pipe In-
sulations can be found on page 38
of this brochure. Depending upon
temperature, fire safety, and dura-
hility requirements, a wide range of
materials is available. These prod-
ucts also offer important energy-
saving properties.

*TM Rey 0-CFCorp

Clear vinyl curtaing can block noige, but
not visiility, of the naise source.
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Example 1,
Controlling nolse at its source

A large electric motar produces the
noise levels shown in Line 1 {at
right) at a nearby worker’s station.

Step 1A)

A removable enclosure for the
motor is to ba built, To determine
the approximate degree of noise
reduction that can be expected,
refer to the data on the following
pages. Since V2" plywood is an
economical and practical material
with which to build an enclosure,
we find in the insertion loss values
far ¥2** plywood. These are shown
on Line 2 in table, (above right,
from (-4, page 29),

Subftracting these insertion loss
values from the noise levels meas-
ured before acoustical treatment of
the noise source, we find that the
noise leveis at the worker's station
can be reduced by the enclosure to
the levels shown on Line 3,

The 94 dBA sound level is deter-
mined by applying correction
factors for the A-weighted levels,
and combining octave band |evels,
as was described on page . This
leval is still above OSHA allow-
ances for exposure during an 8-
hour day; in fact, a worker may
only be subjected 1o this level for 4
hours.” The sound enclosure must
be made more acoustically
efficient.

Step 1(8):

This can be done hy adding 1 of
Fiberglas 703 Insulation Board ta
the interier surface of the A'! ply-
wood, thus increasing attenuation
provided by the enclosure. The
incroased insertion loss values are
shown in Line b atright, Sub-
tracting these insertion loss values
on Line 4, we find that the noise
levels at the worker's station can
be reduced to the [evels shown in
Line B,

Example 1 OCTAVE BAND CENTER FREQUENCIES, Hz
Step 1(A} 250 500 1000 2000 4000 dBA
1. Naise level before treatment 108 103 95 104 101 B5 w07
2. Insertien loss, Vo' plywoad A3 12 .82 13 14

3. Noise leve) after treatmaont a5 92 a7 a2 a8 70 94
Step 1{B}

4 Noise lovel befare 1watmens 108 103 99 104 301 a5 107
8. insertion loss, plywood + 703 18 -7 «23 .30 -38 -40

G. Noise leval alter teatment 90 86 76 4 63 45 B1

The 81 dBA sound level is well
within OSHA aliowances for 8-
hour-day exposure,” the example
clearly shows the effectiveness of
Fiberglas materials used in source
noise control. (These results apply
to an enclosure with no holes,
seams, or other sound leaks. If
leaks exist, these insertion loss
values will not be achieved.)

If required, the inside surface of
the enclosure could he covered
with a plastic film 1o protect the
insulation from oil ar water vapor,
However, such a film should not be
maore than 1 mil thick or it will have
adverse acoustical effects.

*Seo Fig. 3, page 4

*Sew page & for dBA colculntion mothed.

Other sclutions that address them-
selves to treating the source of
noise might be to:

Relocatae the motor further from

the worker's station.

Replace the noisy motor with a

quieter one.

» Checkand, as required, replace
worm gears or other maving parts
which might be the underlying
cause of the excessive noise.

)
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Controlling naise along its path

Sound, in traveling from a source
to a listener, can take two paths.
First: it may take a direct path, not
striking any surface before arriving
at the listener's position. Second: it
may take an indirect path, heing re-
flected from one or more surfaces.
In most instances, both direct and
indirect sound reaches the
listener's position. (See Fig. b.)

The most effective means of reduc-
ing indirect sound is 1o place
sound-absorptive materials an the
surfaces that the sound strikes,
Thus, when the sound strikes these
surfaces, most is absorbed and
vary little is reflected off the sur-
face. Fiberglas materials are
among the mast efficient sound ab-
sorptive materials available. They
can absorb up to 99% of the sound
that strikes their surfaces. Owens-

Fig. ba. Direct path, source 1o receiver

Corning Fiberglas Corporation
manufactures a wide range of prod-
ucts, from building insulation to
acoustical ceiling panels, that can
be used to absorb reflected sound.
Where possible, the installation of
an acoustical cailing in A room or
plant is one of the most effective
means of reducing indirect sound
reflections. Various types and sizes
of ceiling panels are available; refer
to page 36 of this brachure. Cail-
ing panels with vinyl or glass

clath facings are available in

sizes from 2X2 to 5X5 fect (with
lengths of upto 16 feet available
on special order). Sound absorp-
tion properties for various ceiling
malerials are presented on page

27 of this brochure.

Ji the instailation of a ceiling is not
leasible because of the presence of
pipes, lights, electrical wires,
ducts, or other systems, then unit

Fig. Bb. Single relfection sound path

sound absarhers (i.e: balfies) may
he used in the ceiling area; or
acoustical treatments may he ap-
plied o side walls or to the
underside of the roof deck. As in
the case of insulation for enclo-
sures. Qwens-Corning offers a wide
range of insufations that can be
used for acoustical treatments de-
pending on temperature, humidity,
durability, density, and surface fin-
ish requirements, If desired, these
insulatiens can be covered by
porous facings such as peghoard,
expanded metal or cloth labrics
with little loss of sound absorption
volues, Pages 26 and 27 of this
brochure provide tables of sound
absorption data and suggested
caonstruction detais.

The warksheet on page 18 of
this manual can be used to esti-
mate the reduction in reverberant
noise level (or in reverberation

Fig. Sc. Double reflection sound path

11



time) that may be expected when
sound absorhing materials are
added to the space. Calculations
should be done following this
worksheet at each octave band to
estimate the overall effect of treat-
ment. Use of this worksheet is
made clear in the example on page
20.

Direct sound cannot be reduced by
the addition of sound-absorptive
materials to surfaces, since by defi-
nition direct sound does not strike
any surface before reaching the lis-
tener. The only effective means of
reducing direct sound along its
path is te install an acoustically ef-
fective barrier (i.e., a structure that
is less than the full height and
width of the noise path area) be-
tween the noise source and
receiver.

Fiberglas baffles reduce excessive
reverberant noise in large, open building
areas.

A sound barrier, to be most effec-
tive. must have two acoustical
properties. First, the sound trans-
mission loss or noise reduction
capacity of the barrier must be high
e¢nough so that sound is attenuated
in passing through the barrier.
Second, it must be sound absorp-
tive so that sound striking the
barrier is absorbed and not re-
flected back into the area of the
source. Since by definition a bar-
rier is free-standing (i.e., does not
extend from the fioor 1o the ceiling
or roof), sound will be difiracted
around the barrier in a similar man-
ner to that in which light is
diffracted around the corner of a
building.

Depending on the size of the bar-
rier, the locaton of the noise
source and receaiver relative to the
barrier, and the frequency content

Duct wraps and livers reduce transmission
of naise through heating and ventilating
sysfems.

of the noise source, the noise re-
duction across a barrier due 1o
sound diffraction may approach 24
dB--the practical limit that can he
expected of such measures. There-
fore, it is imperative that the sound
transmission loss of the barrier be
at least 24 dB so that sound
doesn’t pass through the barrier in-
stead of being diffracted around
the barriers.

For most barriers, a septum with a
weight of more than 1.5 b/ fv {2
plywood, ¥2'' gypsum beard, 20
gauge sheet metal), plus at least 2
inches of Fiberglas insulation on
the source side of the barrier,
shouid be sufficient. In some
cases, it may be necessary to con-
struct a heavier barrier in order to
reduce low frequency noise.

Pipe coverings mulffle noisy piping sys.
toems. They are also effective unit seund
ahsorbers.

12
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The nomagram (Figure 7}

can be used to calculate the
amount of sound attenuatijon in dB
provided by a barrier blocking di-
rect transmission of sound along a
path from source to receiver. (Note:
Barrier width should be twice its
height to be effective),

in the nomogram, values for
line (A+ B-—D) are determined by
referring 1o the figure helow.

/ ﬂ\ B
A \
/ | p———
'
BOURCE  BARRIER RECEIVER

Fig. 8. Distancas invalved in determining
barriar sound attenuation.

Line A reprasents the distance
from noise source to the top of
the barrier, infeet,

Line B represents the distance
from the receiver to the top of the
barrier, in feet.

Line D represents the straight
line distance from the source ta
the receiver poskition, in feet,

Line F of the nomogram repre-
sents the octave band center
frequency of the offending noise.
* The line at the right provides the
attenuation in dB that is provided
by the barrier.

Use of the nomagram is made clear
in the example, '‘Controlling noise
along its path,” on page 14 of this
hrochure,

20 4

301

40
50 1

100 i
[A+B-D)

8000 1
4000 ]
2000 4
1000 4
500 1
250 1

125 1

63 4
FREQUENCY
F

{19

4B

Fig. 7 . Nomogram for determining barrier soute attenuntian, in Db,

e e A T
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Example 2,
Controlling noise along its path

The same motor is praducing the
same noise levels at the worker's
station (Ling 1, right} but, for rea-
sons of service accessibility, an
anclosure is considered impracti-
cal. it is decided to treat the path of
the noise by building a barrier be-
tween the motor and the worker's
station, adjacent to the motor loca-
tion. Noise paths have been
studied and it has heen determined
that there is a good likelihood that
reflected sound is not presenting a
problem (i.e: walls and ceilings
have absorption coefficients of .85
or bettar). The distance [ from the
motor to the worker's earis 10.4
feet; the distance A from the motor
to the top of the barrier is 6.4 feet;
the distance B from the worker’s
ear to the top of the barrier is 5.1
feet. The value (A+B—D} is dater-
mined to be 1.1 (See position =1
below ), and this value is located
on the left-hand ling of the nomo-
gram {page 13}. Lines are drawn
from this paint through the octave

Example 2

125
1. Nopise fuvi) belare treptmant 108
2. Bartwer attenuation, 151 lociien -8
3. Naoise level aflod steatment a9
4. Neise level belore treitmant 108
§. Barrier attenuation. 2od lecotion 11
G. Noise level after treatmem 97

Subtracting these values from the
octave band noise levels given in
Example 1 and correcting for “A™
scale weighting, the overall result
is 91 dBA. This level exceeds
OSHA allowances for 8-hour expo-
sura, so the barrier nomogram is
now used to determine the efiect of
placing the barrier closer to the
noise source, When located 1 foot
from the source, distance A be-
comas 4.1 and distance B 9.1 feet
{distance O remains 10.4 feet). Tho
value (A+B—D) is now 2.8 (See
position =2 below.) Using the
nomogram, barrier attenuation val-
ues are read as follows (Line 5},

OCTAVE BAND CENTER FREQUENCIES, Hz
260 600 000

1000 2000 4 dBA

103 99 104 101 a5 107

-1 -13 16 -19 22
92 B6 as B2 63 91

103 99 104 o1 85 107

14 17 <20 -23 24
a9 82 84 78 61 85

When mator noise levels are
attenuated by these amounts (Line
6.above} and corrected for “"A”
scale weightings, the level be-
comes 88 dBA, a level which is
within OSHA exposure limits for an
8-hour day.

The nomagram can be used in this
manner to aptimize barrier height
{given a fixed lacation) or 1o
optimize its location {given a fixed
height}.

The above result applies to a condi-
tion where no reflected sound
reaghes the worler's station, [
there is any reflectad sound, these
transmission loss values will not be
achieved unlass adjacent reflacting
surfaces {walls, ceiling, other
aquipment in the area) are also
acoustically treated.

band center frequency values on . L
the middle line of the nomogram P e
and extended 1o cross tha right- i Iy
hand line, where barrier attenua- I
tion values in dB may be read for | = ————— s
each frequency (Line 2, ahove — "
right), an. e
1]
N. \‘n
HIGUL LY “
& . w F "
Sourca M;Ivar "
El' n
[ “© to
DAY VR PSS T w .
Pasitionl A+8-0=1.1 . ’
‘x\h“\. - '
A P ! U
Source __49,.3)—9-""/ Raceivar M
S Position %2 A+B-D=28
1t 9’ —_ Octavo 8and Center Fraquancy
126 250 500 1000 2000 4000
Position2 A+B-D=28 Atenuation 11 14 17 20 23 24
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Controiling noise at the receiver

Most commeoenly used measures for
receiver noise contrel are ear plugs
or ear protectors. These, however,
are classified by OSHA as ‘tempo-
rary’’ noise control solutions;
OSHA requires ““permanent’’ solu-
tions. And the only permanent
method of reducing noise at the re-
ceiver position is to build a partial
or complete enclesure around tha
recejver ar listener. An enclosure
for a listener is very similar 1o an
enclosure for a noise source.

Portabla modular personnel enclosures
provitle quiet environments for workers in
noisy plant areas.

The basic difference between the
two is that an employee enclasure
must pravide an environment in
which the employee can function
efficiently and comfartably, This
usually means that lights, win-
dows, and a ventilation system
must be provided for a complete
enclosure, These items may
degrade the overall acoustical
perfarmance of the enctosure due
to sound leaks and to the lower
noise reductien values of doors and
windows, Therefore, greater em-
phasis must be placad on the
details of designing and building
an employee enclosure than s the
case of a noise source enclosure.

Ceiling hallles incorporate Fiberglas
maredal and perforated malal.

The use of Fiberglas insulation in
stud and joist cavities of an enclo-
sura, plus the liberal use of
caulking to seal air leaks, is an ex-
cellent start in the design of an
amployee enclosure, In many in-
stances, contrals and dials may be
instafled in an employee enclosurg
to further reduce the amount of
time necessary for an employee to
spend outside the enclosure ina
noisy environment, Doars and win-
dows should, if passible, be
lacated on the side away from the
noise source, and provision for
ventilation should be located and
constructed so that they will not
conduct noise into the enclosure.

Refer 1o OCF Pub. No. 5-BL-9474,
""Controlling Neise in Buildings.”

Darping con
hoppers, conveyers, dnd ofther rnatérial

hanedling equigment.
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Exampie 3,
Controlling noise at the recaiver

Step 1(A):
The same motor is producing the
same noise levels at the worker’s
station (Line 1, right); a motor
enclosure is impractical; the path
of sound reaching the worker's sta-
tion is such that a barrier or
partition will not block sufficient
sound, Therefore, the worker's sta-
tion is to be enclosed. Referring to
the data on the following pages.
wae find the sound transmission
loss values far a wall constructed of
3%’ metal studs with 4" gypsum
beard on both sides are as shown
on Line 2, right (From table II-7,

. 30).

p. 30

While the resulting 70 dBA (Line
3) sound level inside the enclosure
is within OSHA noise exposure [im-
its for an 8-hour day {see Fig. 3, p.
4), it is still considered too noisy.
Therefore, it is decided to add
acoustical treatment to the
canstruction.

Step 1{8):

Addition of 3%:** of Fiberglas
Building Insulation 1o the stud
cavity of the enclasure will provide
additional sound transmission [0ss
values, The total transmission [0ss
{matal stud and gypsum board wall
plus Fiberglas Building (Insulation)
is listed on Line 5 at tha right
(From table II-7, p. 30),

Subtracting tha total effective
transmission loss values from the
noise levels before treatment, we
find that the noise level within the
worker's enclosure can be reduced
to 65 dBA (see values on Line 6).

Example 3

Stap 1{A) 126 260 600 1000 2000

1. Noise lavel baforo treatmem 108 t03 99 104 101

2. Scund transmission loss, -25 28 42 49 -50
plain wall

3. Noise tavel atior reatment 83 76 57 55 51

Step 1{B)

4. Noise lovel befora treatment 108 103 99 04 1IN

&. Sound transmission less, -28 39 52 -66 1
insulated watl

6. Noise level alter Ireatment 8O 64 47 48 43

This calculated dBA reading is well
within OSHA exposure limits. It
can also be expected to resultina
noise level within the enclosure
approximating that of a normal,
moderately noisy office. The results
apply to an enclosure without
sound leaks, without a plate glass
window facing in the direction of
the noise, with a doar also facing
away from the noise source and
acoustically treated, and with all
ventilation and other openings,
properly treated to avoid sound
leaks. If ieaks exist, these sound
transmission loss values will not be
achieved.

BS

-40

45

85
-48

39

QCTAVE BAND CENTER FREQUENCIES, Hz
4000  dHA
107
70

107

65

o

o
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Controlling noise within
plant boundaries

With the passage of new Federal,
State and local neise ordinances, it
is becoming more important that
objectionable noise be prevented
from being transmitted beyond ad-
jacent property boundaries, This is
especially trus where residential
areas are adjacent to plants.

There are several ways to contain
noise within the boundaries of a
naisy industrial operation. Noise-
producing equipment can be lo-
cated within a central zone of the
plant or building, Another way to
contain sound within the bound-
aries of a plant is to use exterior
building shells with fairly high
sound transmission loss values. In
maost instances, a pre-engineered
buiiding with Fiberglas insulation
should suffice, Ametal or gypsum
roof deck with Fiberglas insulation
should also be sufficient to contain
or exclude noise within or from a
building.

After acopustical lreptment of these dust
coligctors, nearby residents are no longer
bothered by noise.

If an exterior wall must possess
high sound transmission |oss
valugs at low frequencies, ma-
sonry walls will be effective.

Because of the relatively poor
sound transmission loss values of
doars, windows, and other open-
ings in the exterior shells of
industrial buildings. such pene-
trations should be kept to a
minimum in building design. In or-
der to prevent naise from leaking
through doors and windows of ex-
isting buildings, it may be
necessary to buiid barriers or
seund baffles in front of such apen-
ings. As is the case for barriers
used to block direct sound trans-
mission, exterior door ar opening
baffles should have Fiberglas in-
sulation, properly protected against
weather and abuse, on the sides
that face the noise source. Open-
ings such as air vents may be
effectively treated with Fiberglas
ductliiners, wraps, or Fiberglas
Duct Board in place of standard
sheet metal.

0-CF cadfings, sereans, wall penels, &
background masking will assure speech
privacy in an open office.

Controlling noise in
adjacant office areas

Disconcertingly high naoise levels
are often encountered in office
areas adjacent to noisy industrial
operations, Even though such
noise levels may nat approach the
exposure limits established by
OSHA for an 8-hour day, they may
be of sufficient intensity to distract
and annoy office cccupants, inter-
fering with efficiency and making
speech communication difficutt. In
fact, noise levels of 55 to 60 dBA
are generally considered excessive
for the office environment.

Owens-Corning has pioneered in
solving the problems of speech
communication and speech privacy
in the open office, with a “tuned”
combination of Owens-Corning
Sound Dividers, Glass Cloth Ceiling
Panels. and background masking
sound systems. Installed under the
guidance of an acoustical expert,
these components of the open
office speech privacy 'package’”
are also effective in reducing other
sounds in, or entering, the ofiice
area.

Owens-Corning Wall Panels, ap-
plied ta office walls, can provide
additional noise reduction and fur-
ther contribute to quiet in offices
next to industrial areas,

For a full description of the Owens-
Corning open office acoustical
"package, "' refer to O-CF Pub-
lication 1-AC-6666, ''Speech
Privacy in the Open Office.”
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Design Guidelines
for control of
reverberant sound

Owens-Corning Fiberglas Corpo-
ratiun manufactures a wide range
of products that can he effectively
employed to reduce excessive
reverberant or reflected noise. Two
approaches may be used.

1. Where the overall steady state
noise level must be reduced, con-
trol of the reflected and reverberant
sound field itself is usually the best
solution.

2. Where reverberant noise pro-
duces echoes in such spaces as
arenas, gymnasiums, and audito-
riums, or where speech
intelligibitity from a public address
system must be improved, control
of the reverberation time is usually
the best approach. Reverberation
tima is the interval required fora
sound to decay 60 dB after it has
been stopped. Generally this inter-
val should be between 2.0 and 2.5
seconds, in order to avoid echoes
that interfere with speech
intelligibility.

Most reverberant sound prablems
will invalve a combination of these
two approaches.

For a thorough investigation of the
acoustical environment that is to be
treated, sound absorption
coefficients should he considered
at octave band center frequencies
of 125, 250, 500, 1000, 2000,
and 4000 Hz. Or, if a sound occur-
ring at a particular frequoncy is
known to be the major oflencter,
calculations at that frequency alone
may suffice. Also, a rough approx-
imation of the solution toa
revarbaration noise or rever-
beration time problem may be
accomplishad using sound absorp-
tion characteristics of the
environment at 500 Hz. When
complex preblems are encoun-
tered, Owens-Corning
recommends the services of an
experienced, qualified acoustical
consultant.

The following procedure may be
used for estimating Owens-Corning
acoustical control products in
amounts and arrangements suf-
ficient 10 control the noise
problem:

7. Determine the existing sound
ahsorption coefficients for the
walls, floor and ceiling of the room
or area to be treated, This will
establish baseline information far
solving the reverhorant noise
probtams,

2. Establish the design require-
ment for the room or area,
considering such criteria as OSHA
noise exposure limits or rever-
heration time desired.

3. Consult the data on pages 22-
27 of this manual to obtain sound
absorption coalficients and values,
as well as for other property data,
for the produets under consid-
eration.

On the lollowing page will be
found procedures to be used in
controlling reverberant sound lev-
els and reverharation time for the
specific application. These pro-
cedures are followed by an
example illustrating how they are
applied.

—

e
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Worksheet
for solving
reverberant sound problems

piere el

v

The sabins of absorption in a raom are calculated accarding to the following procedure:
WALL CEILING FLOOR
List areas of room surfaces.
List sound ahsorption coafficient for each room surface.
Multiply Line 2 by Line 1 io compute sabins.
. Add results on Line 3 for total sabins, all room surfaces,
. List sahins for people in room,
. List sahins for space absorbers,
Add Lines 5, 6, 7 to find total sabins for room.

N R W

@ To detarmine reductian in reverherant noiss levels praduced by adding sound absorbing material to a
room, use the following procedure:

Determine total sabins for untreated roam.

. Determine total sabins for room with added acoustical treaiment.
. Divide Line 2 by Line 1.

. Take the logarithm of Line 3.

. Multiply Line 4 by 10 to get reduction in reverberant noise level.

N AW -

The noise reduction in Line 5 can be improved successfully by adding sound absorbing material to the room
and again completing steps 2 thru 5.  The practicai upper limit for reduction of the reverberant noise levels is
10 to 12 dB. !f estimates are in excess of this amount, they shoutd be carefully analyzed.

To determine the revarberation time in a room, use the following procedure:

1. Calculate the volume of the room in cubic feet,

2. Multiply Line 1 by .05.

3. Determine total sabins for room.

4. Divide Line 2 by Line 3 to obtain reverberation time in seconds.

@ To determine the amount of sound absorbing material to be added to a room in order to achieve a
desired reverberation time, use the following procadure:

. Calculate the volume of the ream in cubic feet. o
Multiply Line 1 by .05,

List desired reverberation time in seconds. .

Dividle Line 2 by Line 3 to obtain total sabins required in room. e

. Determine sahins for untreated room. R

. Subtract Line 5 from Line 4 to get sahins of absorption to be added. T

DD

Additianal sabins given on Line 6 will provide desired reverberation time. Select acoustical materials to provide

{ ‘M‘] this added absorption from the acoustical data on pages 22 through 27 of this manual.

B

19



Example:
Determine the change in the roverberant sound lavel and in the reverberation time at 500 Hz in @ 200' x 100" x

30' room with a wood deck ceiling (sound absorption coefficient = ,14), concrete fioor (sound absorption
coeflicient = .01) and gypsum wallboard (sound absorption coefficient = .03} when half of the walls are cov-

ered with Nubby Glass Cloth Board {sound absorption coefficient = |73}, a suspended Fiberglas Ceiling is in-

stalled (sound absorption coefficient = .90} and %'! pile carpet (sound absorption coelfficient = 18] is placed
on the floor.

Tha sabins of absorption in the room are calculated according to the following procedure:

UNTREATED ROGHM WALL CEILING FLOOR
1, List areas of room surfaces. 18,000 _ _ 20000 _ _ 20,000 _
2. List sound absorption coefficient far each room surface. .03 __..14 01
3. Multiply Line 2 by Line 1 to abtain sabins. ....B4a0_ 2800 200
4, Add results on Line 3 far total sabins, all room surfaces. 3,540
5. List sabins for people in room. —
6. List sabins for space absorbers. ———
7. Add Lines 5, 6, and 7 1o get total sahins for room. 3540
ACOUSTICALLY TREATED ROOM
1. List areas of room surfaces.’ 16,800 __ _20000__ _ 20,000 __
2. Llist sound absorption coeliicient for each room suriaca. __03&.73 80 .18
3. Multiply Line 2 by Line 3 to get sabins, each half of walls. 2b2 + 6132 18000 3,000 ___
4, Add results an Line 3 for total sabins, all roorm surfaces. 27,384
5. List sabins for people in room, - 'Wall area reduction
6. List sabins for space absorhers. = is due ta installation
7. Add Lines 4, 5, and 8 to get total sahins for room, 27,384 of suspended ceiling.
@ To determine the reduction in reverberant noise levels produced by adding sound absarbing material (;_
to the room, use the following procedure;
1. Determine total sabins for untreated room. 3,540
2. Determine total sabins for recom with added acoustical

treatmeant, 27,384
3. Divide Line 2 by Line 1. _1.74
4. Take the logarithm of Line 3, ___.B9
5. Multiply Line 4 by 10 to obtain reduction in reverberant

noise level. B9 = 9dB
To determing the change in the reverberation time in the room described in Example when it is acoust-
ically treatad as described, use the following procedure;
UNTREATED ROOM
1. Calculate the volume of tha room in cubic feat. __BGD,000 _
2. Multiply Line 1 by 0.05. _..30,000_ _
3. Delermine total sahins for room., 3,840
4. Divide Line 2 by Line 3 to obtain reverberation time in seconds. 847
ACOUSTICALLY TREATED ROOM
1. Calculate the volume of the room in cubic feet. __560,000"_
2. Multiply Line 1 by .0B5. 28,000
3. Determine total sabins for room, 27,384 :
4. Divide Line 2 by Line 3 1o abtain reverberation time in seconds. __1.02 L

"Volume has bean reduced by installation of suspended cailing.
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Using the acoustical data
to select solutions to
noise problems
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The acoustical data presented in
the following pages of this bro-
chure was generated from tests
conducted in the Owens-Corning
Acoustical Laboratory ar from tests
conducted by independent acousti-
cal laboratories. Test procedures
followed recognized, industry-
accepted standards. The data is
explained and organized to be
helpful to almost anyone con-
fronted with a noise control
problem-—engineer, architect, con-
tractor, or acoustical consultant,
Values published are the result of
the most recent tests using the
latest accepted procedures and
test mathods.

It is not intended, norwould it be
possible, that this data be sufficient
to selve all industrial noise control
problems. Such prablems are com-
plex, requiring detailed analysis
and measurement and usually ca-
pable of solution only by an
acoustical consultant. For the rela-
tively straightforward types of
industrial noise prablams, how-
ever, this data will be of assistance
to the plantengineer, dasigner,
and fabricator of noise reduction
anclosures and barriers, and/ora
qualified contractor.

Selection of products based on
their acoustical properties

Products listed in the table (at
right) are generally well suited for
noise control applications of vary-
ing kinds. Some are excellent
sound absorbers, and ara therefore
best suited for application within
enclosures or on exposed surfaces
along the noise path. Others, hav-
ing excellent sound transmission
loss properties, may be better
suited for blocking sound paths or
for excluding sound from an enclo-
sure. Some are suited for general
industrial use; while others are de-

Acoustical product & application guitde.

Product

or System

MATERIALS USED AS SOUND ABSORBERS
Fibarglas Building Insulation
Fiberglas Noiso Barrier Batls
Fikerglns 700 Series Insulations

Insufation Products far Acoustical / Thermal Applications

Fiberglas Applianco Insulations
Fiberglas Metal Building Insulations
Fiberglas Roof Form Board
Automotiva Insulntion

Gloss Fiber-Board {High Density}
Aoraflex Duct Liner

Fiberglas Duct Liner Board
Fiberglas Navy Bouard

tnsul-Cuick Insulation

Fiborgles Wall Treatments

Fiherglas Film-Facad Ceiling Panels
Fiborgtas Glass Cloth Cailing Panels
Owens-Corning Sound Dividars
Owuns-Corning Wall Panols
Miscollanuous Fibarglas Matenals

Acoustical Salection

" MATERIALS USED FOR SOUND TRANSMISSION LOSS

Fiberglas-Reinforced Plasucs

Typical Building Materials

Specinl Construclions

Plywond Enclosuios

Owaens-Corrung Fiberglas Pipe (nsutation
Owans-Corning Kaylo Pipe Insulation
Owens-Corning Duct Wrip Insulation
Metal Building Walls

Metal Stud Wall Constructions

Wood Stud Wall Constructions
Miscellangous Materials

'MATERIALS USED IN ACOUSTICAL TREATMENT OF DUCTS

Astollex Duct Liner

Fibarglas Dugt Board

INL-25 Flexibile Duct

Acraflax Duct Liner {radipted noise)
Fihergtas Duct Liner [radinted noise)

Data Gulda
Table No, Pago No.
it 16
1.2 a5
1.3 35
-4 37
1.5 35
1-6 35
1-7 a8
-8 3
-9 -
10 39
11 38
1-12 —
a3 16
14 -
115 16
-6 16
Lt7 36
I-+8 36
19 -
-1 -
Ir-2 -
1-3 -
-4 -
1I-6 kl:]
-5 Ja
-5 39
-6 -
-7 -
I1-8 -
.8 -
-1 39
-2 39
n-3 39
-4 39
-6 ki:]

*Qwuns-Corning Fidergas Cotporation dows not manufasture acoustical comporanis lrom Fiberglas.
rainforcad pinstics. It does supply librous glass rainforcement praducts [continuous sirand ravings.
continueus and chopped strand mats, choppaed and milled fibers) and polyaster 1esin systems 1o cus-
1om fabricators of FRP panels and meltmgs of il kinds

signed for specific application such
as ceilings, air-handling systems,
or pipes. Mechanical, physical, and
other properties such as fire safety
and temperature limitations may
control their applicability 1o certain
noise cantrol prablems. The Prod-
uct Selection Guide {pages 34
through 39 of this brochure) pro-
vides additional data and
references which may be helpful in
selecting the best product for the
intended service.

The following pages provide exam-
ples of how to use the selection
data, the tables of acoustical prap-
erties of listed materials, and the
three steps in "SPR"' noise control:
¢ Controlling noise at the source;
* Conrtrolling noise alang its path;
* Controlling noise at the receiver,
or listener.
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Acoustical data
Section |.

Sound Absorbing
Materials

Table I-1.
Sound Ahsorption Coafficients,
(3} Fiberglas Building insulption.

Table l-2,
Sount Absargtion Coefficients,
(3) Fiberglas Noise Barrier Balts.

Tahle I-3.
Sound Absoiption Coelficients,
(3} Fiberglas 700 Series Insulation.

1) Mountinga:

¢ No. 4—Matorial placed against & sobil
backing such as a block witll.

s No. 7 iMadified)—Matenal placod
ngainst 24 gaugo sheet matal over a 16-
nch air space. This mounbng can-
figruration is typicn) of a sheet metal
enclosurs with insulauan an ana sl
(Data inclucles facings exposod 19 sawnd
sourcy, H specifisd)

* No. 7=Material placed ovor a 18anch
air spaca. {Data includes facings axposed
to saund sourca, if specified)

¢ No. 6—Materal placed aver 24 ga. gal-

vanized sheal metil with 1-inch qir space
(2) Focings:

* FRK: Foi-faced laminate with glass
fitsor reantercing oot a krofe backing

+ AS) (All-Sorvice Jacko): An ismbuossed
laminate of white kraft facing with glass
fiber reinforemg and a fod kacking.

3] All tasts woere conducted pccortding to
ASTM CA23.77. S1andard Test Methot
for Sound Absorption and Sound Absoip-
tian Cootficiems by the Roverhoration
Rooarm Mathod Saund absorption
ceefficients lar each samiplo were mops-
urct aver ¥y octave bands and are
raperted a 1ha preferred octave bang
center NBQUENciIos.

In soma ciasos. the Inﬂilsl.jﬂ!(’ soul
abzsorption coulficient is greatec than
1.00. As racommended liy 1he lus1
methoi. these values aro roportod as
measwad and net adpustart. The cone-
spondmg NRC {or a material may also be
greater than 1.0 according fo the ASTM
test mothod. The Sound Absorption
Coalficients of these matorials are not sig-
mficantly alfectedd by coverings such as
expandud mutal, maal lath biredware
cloth, screening, or Fiberglas cleth
When other caverings. hoving loss open
surfaces pro reguired, consalt an O-CF
iapresenialive,

Produet Thicknoss
3.5 {R-11) {Paper exposed 1o sound)

36" {R-11) {insutiion exposed to sound}

G 0" (R-1%) (Paper axposed to sound)

G 0" {R-1%) (Insulatien exposed t seund}

3.5" (R-11) (Paper oxposd 10 sound)

36" {R-11}) {Insulation gaposed 10 sound)

6.0'" (R-19) iPaper vrposed 10 sound)

£ 0" {R-19) fInsulation expased to snuncd)

35" (R- 111 {FRK facing expased lo sound}
6.0" {R-19) (FAK faring expased 10 sounid}

Product Thicknass
2.5"{R-B)

I 5" (R-11)

2 5" (R-B)
3.5"(R-11)

Maunting {1)

R

Praduct Typa &
Thicknuss

701, gtain, 1 gk
701, plavin, 2" thick
701, plian, 3% thick
701 plion, 4" thuck

Mounting {1)

701, plain, 1" thick Mad
701, plain, 2* thick Mol
701, plain. 3" thick Mend

707, plan, 4% 1heck Mod

700, plin, 1% thick
701, plain, 2 thick
7079, plin, 3" 1hick.
70, plain, 4" thick.
703, plain, 1" 1hick
703, plin, 2 1hick
703, ploan, 3" thuck
703, plmn. 4" thick

703, plain. 1" thick Mod.
703, plan, 2" 1hick Mod
703, plain, 3" 1tuck Mau
703, plain, 4" thick Ml

703 plain, 1*' thick
703, plain. 2* thick
703, plain, 3" thick
703, plam, 4" thiek

705, plain, 17 thick
706, plain, 27 thick
706, plon, 3* thuck
708 piain, 4" thick

705, plain. 1 thick Mol
700, plas. 2 vhick Mad.
705, plain, 3" thick Med.
700, plain, 4" hick Mod.

705. plain, 1" 1hick

205, plain, 2" 1hick

7056, plain, 3" 1hick

705, ptain, 4 1hick

203 FAX farod, 1" (higk (2)
703, FRK facedl, 2" thick
703, FRK faced, 3" thick
703 FRK laced. 47 thick

Bl R e e e e B R R B N R L S S S Y S P S TR V-

1256
21

5%
.73

126
12

24
43
73
38
44
53
Gt

Mounting {1} 125 250

Octave Band Conter Frequencios, Hz
5

Octave Band Center Froquoncies, Hz
2000 40

250 500 1000 [}
62 93 92 A 1.03
40 1.13 103 a7 1.12
84 79 94 1] 112
.98 98 1065 104 1156
Octave Band Center Fraquencies, He.
250 500 1000 2000 4000
28 73 89 92 93
77 1.13 1.09 104 105
17 B 26 1.09 103 104
29 122 106 100 97
34 6B a2 87 96
66 1.07 1.06 99 t 06
96 1.19 107 106 103
10 120 .11 108 1.09
a5 70 89 93 1.06
02 98 107 104 1.20
[¢f:] 1.16 109 105 118
19 1.24 117 118 1.28
22 G4 91 96 49
B2 121 1.10 102 1056
19 14 1.08 101 1.04
24 1.24 1.08 100 7
28 G2 848 5 104
63 110 1.07 1086 1.05
a8 1.17 1.06 100 102
110 1.15 1.05 .09 101
a4 .76 98 $.00 114
95 106 1 109 1.18
93 1.13 L 10 1 1.14
o 120 1.14 1.10 1.16
25 74 .45 a7 1.00
74 117 1.1% 101 1.01
12 1.23 1.07 101 1.08
1% 117 1.06 a7 9B
30 Gh 90 96 1M
59 1.06 1.08 105 113
93 1.15 1.06 99 1.00
06 1.13 1.02 94 1.00
91 .78 47 1.04 118
a5 98 107 109 1.22
92 1.11 112 110 1.19
o 1.15 11 1113 119
74 12 68 83 24
G5 a6 Izl 49 26
.88 86 Nl 52 25
.90 84 A A0 23

00 1000 2000 4000 NRG

4 38 498 1.20 62 36 24 .BD
4 34 BS 1089 97 97 t12 6%
4 .71 116 .80 61 a1 26 .76
4 64 114 109 89 100 121 108
7 78 a7 90 n 40 32 .0
1 80 98 101 104 98 1.156 160
7 84 92 94 64 15 34 .75
7 46 103 t13 102 104 103 105
4 56 111 116 it 40 21 80
4 94 133 102 71 56 39 90

NRC

ow CobY CODE COPY ~ LD Mo SoDY - D
U0 0000 DO MDD ;IomS chg Oggg t..'lmg?:J

j=1
=

.06
105

(Table 1~ 3 continued on next page.)
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1
Y :
; ?MBJ:‘? (COI]!:IIJH(.'{” L. Produet Typs R Octave Band Center Froquaencies, He.
! ;”,;!b bfﬂf%ﬂnsf-‘ﬂ?""mm"'ﬁ—_ Thickness Mounting{l} 125 250 500 1000 2000 4000  NRC
! 13 Fiberglas 700 Sories Insulation 703, FRK faced, 1% thick  Mad.7 3§ 45 fi2 64 51 28 55
i 203, FRK laced, 2" thick Mad. 7 38 m 83 13 61 37 65
¢ 703. FRK faced. 3" thick Mol 7 56 .14 74 47 48 23 65
:. 703, FRK fared, 4" thick Mad 7 70 78 3 67 A6 24 65
703, FRK facwd. 1" 1hick 7 48 60 20 /2 52 35 10
7003, FRK faced, 2 thick i L] 61 99 43 41 ih 16
703, FRK taced, 3" thick 7 59 44 1 0% B1 50 .33 15
H 703. FRK faced. 4" 1huck 7 Gt 4 108 H1 44 14 75
} 708, ASJ taced. 1" thick {2) ] 18 13 43 68 39 30 55
H 705, ASJ faced, 2" thick 4 61 45 35 a2 4H n 40
i 705, ASJ laced, 3" thick L] (5151 A6 47 40 52 KR 45
! 706, ASJHaced, 4" thick 4 65 52 A2 36 19 N 44
! 705, ASd faced. 1" thick Mail 7 .26 A8 28 57 39 a0 45
i 706, ASJ fuced, 2" thick Mod 7 3B a6 39 37 66 a8 40
T 706, ASS facil. 3" thick Maod 7 48 44 30 1 52 29 40
705, ASJ faced, 4" thick Mad 7 60 39 34 29 a7 30 a5
705, ASSfaced. 17 thick 7 15 a0 23 50 34 51 a5
705, ASJ faced, 27 thick 7 53 40 K3l 5q 33 51 40
705. ASJ faced. 3" thick 7 44 43 33 ig a7 564 45
709, A5 ficed, 4" thigk 7 62 49 23 54 35 5G a5
7:"“"" 4. . . QOctave Band Conter Frequoncies, Hr
! . Sound f!bsmp!mn Coefficiems, Pradugt Type & Thickness  Mounting (1) 125 250 500 1000 2000 A4DOO NAC !
17 Y fnsulation Products for 101" 416 M a6 69 74 50 i
s Acousticall Thermal Applications 1039 116 26 4% 60 n 76 50 f
105-1"" - 14 26 Oh G4 8 83 85 1‘
107214 - 15 24 63 70 BG 94 GH "
1091 4 16 an " 8h 42 95 70 :
AR DS 3 06 o 30 5% 72 a7 A0
113" 4 06 08 a4 (18] 7 a1 45
301-1! Bl 1Q 3d 41 G4 Go [Th] h5
30321 o 20 66 i3 a7 49 93 84
5011 4 12 29 549 70 74 79 60 '
6012 4 20 67 1048 1% 23 96 a0 :
503" 4 ol 29 70 86 91 92 70 H
5 50 “4 i 66 104 100 103 100 95 J
4 5051 J 12 36 0 a8 a4 92 .n :
3 hos-2" 4 29 72 113 106 100 102 1 00 l
F 5071 1 [313) g 75 a5 99 j113) 75 H
:5 507.2" q 14 79 113 1G4 a2 49 100 E
I 721" a2z 26 73 89 52 93 70 |
b 123" 4 a3 22 HE] 91 96 99 70 i
f] 7251 408 25 74 96 97  1.00 75 i
i) 721.2¢ 4 24 T 113 109 104 106 1 00 :
l? 723.2¢ q 22 a2 110 102 1 0& 1 06
;}!" T25.2" # 19 M o117 11 1.01% 101 100
Table I-5 . . IR o Ocrave Band Centor F-rnqunncia;s. Hz
Sound Absorption Coefficients, Product Type E Thicknoss  Mounting (1) 125 250 6500 1000 2000 4000 NRC
;_\ (3) Fiberglas Applinnce Insuiations. HT.26, 1 ) T 4 14 53 g9 a3 96t 04 85
by HT-26, 4" 4 66 118 1.09 .98 97 1.12 108
;! HT-23. 1%* 4 16 49 1.00 1.06 1.00 1.12 a0
i HT-23 21" 4 41 13% ¥38 1B 130 110 120
y CRA-26,1" i 4 1B .33 .65 A3 B6 A7 S
T
A
23



Table |- 6.
Sound Abserption Coefficients,
{3) Meatal Building Insulation.

Cen.
Cert.
Cert.
_ Cere.

Table (-7,
Sound Absorption Coeflicients,
3} Fiberglas Reof Form Board.

Tahie 1.8
Sound Absorption Coefficients of Thic
Automolive insulation

Tabls 1.9
Sound Absorption Ceefficients, Thic
Glass Fiber Board ’

{High Density) +

_Product Type & Thickness
Metal Bldg. Insulation, 2" 4
Motal Bldg. Insulation, 3" 4 38
Matal Bldg. Insulation, 4

_Product Thickness
1", plain
I, mat laved
1", ploin, perforated matal panal
1.5* adhered to gypsum slab
2", adhored to gypsum slab

RF210. 1"
CAF 210, 1%
RF 220, "
RF 220.1"
RF 240, A"

Praduct Ty"pa &

a4 56

R, |", Vinyl 26 facing  Mod 7 .33
R-5, 1¥", FSK fating Mod, 7 .32
R-6, 1% ", VRF heavy dutyfacing Mod. 7 .33

R-6, 1% VRFlightdutyfacing_ Mod.7 .33 4

4 .04
4 .13
4 .29
4 25
4 32

Prbd-l.'mt-‘l’ype &

Mounting {1) 125
4 .05
4 1
4 01
a
4

Knass

.07
.02

Meg.
knpss m

18-20 pcf glass liberboard, %' 4

17 Type 723 Insulation

18.20 pef plass fikerboard, %" 4

*

1" Type 501 Insulaticn

13-20 petf glass fiberbonrd, " 4

+

1% Type 723 Insulation

1820 pef glass fiberbonrd. %" 4

+

1! Type BOY (nsulation

lﬁ 20 pef glass fiberboard, %' 4
+ 1% Type 723 Insulation

18-20 pf ginss fiberboard, W 4

+

1% Typa 601 Insulation

1820 pct ulass fibarbonrd. %" 4

+
in

1'' Type 703 Insulation wrapped
1.5 mil polyaletin film

18 20 pcl glass fibachoard, Ya* 7

{1} Mountings:

* No, 4—Material placed ngoinst a solid backing
such as a hlock wall.

s No. 7 (Modified)—Maierinl placed agaoinst 24
gauge sheet metal over a 16-inch air space. This
mounting canfiguration is typical of a sheet
melal enclosure with insulatian on one side.
{Data includes facings exposed Lo sound source,
if specified)

¢ Na. T—Material placed over a 16-inch air
spaca. (Dotaincludes facings exposed 1o sound
source, if specifiad)

* No. G—Material placed over 24 ga. palvanizad
sheet metal with 1-inch nir space,

{2) Facings:

¢« FRK: FoilJaced laminate with glass fiber rein.
tarcing urd a krakt backing.

+ AS) (All-Service Jacket): An embossed lami-
nata of white kraft facing with glass fiber
reinfarcing and o fail backing.

{3) All tasts wese conducied according to ASTM
€423-77. Suanddard Test Methad for Sound
Absciption and Saund Absorphion Ceeflicients
by the Rovarberation Roam Method. Sound
absarption cosfficients {or each sampte wero
measured aver % octave bands and are raparted
at the preleried oetave band center frequencies.

Mounting {1) 126

_Mounting (1) __ 125 _

.24
]

12
.26

08

Octava Band Center Fraquunclnn. Hr

250 500 1000 2000 4000 NAC
63 110 74 a3 a7 70
88 1.20 62 42z .24 .60

122 1.08 64
55 1.0 .94
52 112 70
A8 107 60
48 1.07  .BO

" Octave Band Cnntnr Frnqunnclul. W

260 500 1000 2000 4000 NAC
24 50 Toe .99 956 70
A B 89 97 .80 .75
54 N a5 .83 .83 .80
49 88 .90 91 85 .B&

67 99 .89 .84 90 .80
Dclave Band Conter Fraqunnclnl. Hz

500 1000 2000 4000 NRC

52 Rl 75 B1 56

74 87 83 85 .70

33 &6 .68 83 40

.65 86 a1 .93 €5

.30 .58 72 B9 A0
Octava Band Canter Frnquunniu, Hz

25 §00 10P0Q 2000 4000 NAC

A6 50 100 100 97 90 85

A5 6 93
A2 64 g9
26 67 84
A3 63 1.02

21 68 89

103 101 B8 00

103 97 90 .90
104 99 89 80

108 102 .85 95

105 .93 9%

A4 67 108 1.01 8% .65 00

69 77 80

1.00 96 .72 40

In some casaes, the measursed sound ahsorp-
sien coalficient is groater than 1.00. As
recommaonded by the test method, these values
arg reparted as measured and not atjusted. The
carrespanding NAC lor @ material may also b
fireater than 1.0 according to the ASTM 1es1
method. The Sound Absorption Coefficients of
these materials are not significantly oflecied by
caverings such as eapanded motal, metal lath
hardware clath, screoning. or Fibarglas cloth.
Whon ather coverings, having loss open sur-
faces aro roquirod, conswult an O-CF
represendative.

(’“—“la

Marne
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Tabiz - 10

Sound Absorption Coefficients

of Aeroflax Duct Liner

Table 1 11

Sound Albisorption Coeflicients of

Duct Liner Board

Table I-12.

Sound Absorption Coefficients,

Miscellaneaus Materials.

Tabla i-13.

Snund Ahsorption Coeflicients,

Insul-Quick Insulation.

‘ 'I:"l;éddc!'Typu &
_Thickness .
Aorollex Type 150, 1"

Aeqoliex Type 150, 2

Acrollex Typa 200, %'
Aarollex Type 200, 17
_ Awroflex Type 200, 2°!
Aarcflex Typa 300, ¥
__Aerallox Type 300, 1%
Aarallex Type 350, §"
Aarndlex Type 150, 2
_Aproflex Type 300, 17

Product

Thichness
o

14"

g1+

Product Type & Thickness

Caoncrate block, unpaintad
Concrate block, painted
Navy Board, 1"

Navy Board, 1"

Navy Board, 2"

Foam {open coll), ¥*
_chm {open cell), 1'"

_Product Type & Thickness

{nsul-Quick Insulation, 2'
Insul-Quick Insulation, 2
Insul-Quick Insulation, 24

Octove Band Center Fraquencies, Hz
125 260 500

_Mounting (1)

B OO OO0 OO

Mounting {1)

Maunting {1)

B i AR

Mounting {1}
4

7

Mad. 7

6
B
6

126

.36
10

07

83

.06
A3

128
21
.79
33

13

10
18§
28
09
a4

| Q6

.20
08

51
44
59
B1
43
24
51

28

83 B2 89
477 771 7 s
B8 102 .99
65 89 1.00

. 1008 2000 4000 NAC
46 85 M4
94 103 1.02

23 39 .63
53 .78 .85
04 110 1.06
31 43 66

.95 60
108 95
a1 45
1.00 .70
108 1.00
a4 45
104 7R,
87 B0
1.04 .BS
10470

Octave Band Canter Frequancies, Hr
600 1000 2000 4000 NRC

126
13
26
31

250
51
72
BY

197 101
106 104 102
1.16 109 1.06

‘Qciave Band Canter Fraquancios, Hz
2 50 o 2 4000

1.1 80
108 .96
113 105

50 1000 2000 NRC
44 31 29 29 25 35
05 08 07 09 OB 05
28 B2 100 96 DO 75
38 71 87 92 105 8O
68 74 73 72 60 .10
12 25 &7 84 90 45
26 43 80 95 .BO .65

Octave Bund Centar Fraqu'anciau'. Hr
1000 2000 4000 NAC

2560
66
1.03
57

800
1.16
1.01
1.10

1 .89
£ 1.10
1.10 1.03

118 1.00
132 1406
128 85

25
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Table 1-14. \ . Octave Band Canter Froquancios, Hz
: Sound Absorprion Coeﬂrm_enrs. Product Type & Thickness 126 250 §00 1000 2000 4000 NHC
, Fiberglas Woll Treatments! Tyne 723, 1% thuck, untaged (1) o6 20 G5 .0 95 59 .70
I Type 723 1% thick, + 13" peghbaand (2) o8 32 113 76 34 A2 G5
I Typa 743, 1" thick, + 'W%*' pugboard {3) 09 35 137 58 23 A0 N
TIW Typu | 14 thick. untaced Al 33 .70 80 Bi 85 .76
I TIW Type L1 ek + %' peglhoand .Gg A1 100 B2 _ 25_ 12 GO
Nuhby Glass Cloth Buard, 17 04 21 73 1.00 101 a0 75
Linear Glass Clath 8oard, 1 .03 17 63 .BY 96 96 68
Type 723, 2* thick, unfacod 18 g6 1.6 1.07 1.02 1.02 140
Type 723, 2" nck + A" peyboard 26 a7 112 Nili] 34 14 75
E Ty 723, 2 + podorated metal (4) 18 73 1.4 106 97 83 100
H Type 723, 1'* + 3% Linwar Glass Cloth 18 .71 319 108 1.04 102 100
‘ Typu 723, 17 + 1" Nubby Glass Clath 26 76 116 108 99 87 100
TIW Typo J. 2** thick, unfaced 25 75 103 107 .95 1.00 95
| TIW Type 1 2 thick + %' poybeasd 26 89 114 58 26 A7 76
i TIW Type |, 2% + pedocated metal 26 44 103 47 .88 92 90
i TIW Type 1. 17 4+ 1" Linspz Glass 23 72 112 109 103 1.02 1.00
TIW Typa L 1" + 17 Nubby Glass Ciath 26 h 114 1048 1.00 100 1.00
A Space + 1 Linwvar Glass Clath 04 26 M 10l 102 08 75
Type 723, 3" thick, unfaeud 53 117 119 103 102 02 110
Type 723, 3° thick + 2" pegbuind A48 1.26 100 69 37 15 &5
Type 723, 2 thack + 1°' Linear Glass Cloih 9 112 1919 105 1.00 1.04 1.0
Type 723, 2" 1hick + 1" Nubiby Glass Cioth KO 112 1.18 102 99 87 110
TIW Type 1L 37 thick, unfacud A6 101 1.20 106 102 1.10 110
TW Type 1, 3* thick + Y3'* paghoated 63 116 a7 b1 32 6 76 -
TIW Type & 2 + 1Y Linoar Giass Cloth 48 100 118 106 1.00 103 t.05 [
TIW Typu 1, 2 + 1" Nubby Glass Cioth 51 101 117 1.03 98 8% 105 L
20 Adr Space + 1 Lincar Glass Clath 17 40 94 105 47 a9 B5 R
Typa 723, 4% thick, unlaced o0 11 110 100 18 68 108
Typoe 723, 4" ek + 13" pogboard 80 119 100 A .38 13 BO
Tyne 723, 3* thick + 1** Linear Glass Clolh B8 115 11 1.0z 93 M8 1406
Type 723, 3" thich + 1 Nubby Glass Cloth 7% 117 112 102 1.02 87 110
TOW Type | thick, unbiced 57 1.219 123 1.06 1.06 1.05 1.15
TIW Type |, 47 thick + 14" pegbeand 70 1.29 a4 .68 37 .19 80
TIW Typu . 3" + 1" Linwar Glass Cloth 7 1.1% 118 106 .08 112 1t
TIW Type ), 3" + 1" Nubby Glass Cloth 71 116 116 105 102 g2 1
3" A Space + 1" Linsiir Glass Cloth 1Y B3 103 104 .52 1.00 -85
Type 723, &' thick, untaced A5 116 112 103 104 1.06 1.10
Type 723, 5" thuck + %" peghoani A8 110 99 N 40 .20 80
Type 723, 4" + 1* Linear Glass Clath #7 108 10B 103 1.04 104 1.08
Fype 723, 4" + 1" Nubby Glass Cloih 88 106 107 105 100 A8 1.05
TIW Type |, §°° thick, unfaced 831 132 1.6 1.04 1.06 107 115
TIW Typn ! 8" thick + %4* pagboard 78 122 8% 63 .34 14 i
T Typu |, 4*' 4 1% Linoir Glass Cloth ro11s 0 1.02 1.01 1.02 1.Ch
TIW Typa |, 4* + 1" Nubhy Glass Cloths 79 18 1 o 1.00 98 1o
Type 721, 6°' thick, untaced 09 115 113 1.05 1.04 1.04 1.10
Type 723, 6°' thick + '3 pugiboard A5 104 4131 69 36 18 75
Typo 723, 5" + 1" Linvaw Glass Clolh 04 110 111 1.04 1.09 .99 110
Typu_72_3,_5” + 'I"Nubh‘,f_ﬁlﬂss Clath 92 108 1.08 104 1.03 141 105
TIW Type |, 6" thick, unfaced 93 135 117 110 1.0 104 1.20
TIW Type |, ' thick + 4" pegbioard a5 121 .Ba 64 A6 A7 75
TiIW Type ). 5* 4 1" Linear Glass Cloth B7 116 100 108 t.04 102 110
TIW Type l. 5 + 1" Nubby Glass Clath 42 1156 1.07 10% 1.01 83 106
5 Air Space + 1" Linoar Glass Cloth a1 73 102 o b4 97 .80
Type 723 6' + 1" Linvar Glass Cloth 86 1.02 110 104 1.06 1.10  1.05
Typo 723 8" + 1" Nubby Glass Cloth B5 102 1.09 106 108 1.04 1DB
TIW Typa .6 + 1** Lintyr Glass Cleth g6 .14 109 107 1.03 8¢ 110
94 114 106 104 10! 84 1.05

Note: Equivalent thicknesses of Owens.
Corning 501 Insulation may be sub-
stituted for TIW Typa 1 in this tahle,
providing equal or better sound absorp-
lion coefhicients.

TIW Ty,_:u 6" + ‘l"__NgI_)hy Gluss Cioth

Al material cominnatiany installed and tusted againgt a solid wall e =4 mouningl. In somw cases, the
muasured saunid abisarption is greater thin 1.00. As recommangied by the 1es1 nethod, these values arg

reporter as measured and not adjusted. The conesponding NRC Jor a material ray also he granter than 1.0

accordting o tha ASTM rest method.

(1) Absorplion virues would bo unchanged for upan facings such as wire mgsh, mmal lath, of porous

labric
{2} Parforated with %' holes, 1'* v.c
(3] Parforated with %" holys, 1" a.¢
(4 24 gougo, Y12 holes, 13% open orea.
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Tahle |- 15

Praduct Typa &

Octave Band Conter Fraquencios, Hz

Sound Absomption Coefficients _Thicknoss _ Mounting (1) 126 250 500 1000 2000 4000  NRC
of Standard and Energy Savirg Shasta 5" 7 a8 .76 60 65 82 7890
Ceiling Panels, Film Faced Shasta 34" 7 12 84 70 .26 76 81 15
Shasta 1 7 16 ) .72 g4 86 81 85
Random Fissured %' 7 L0 15 58 63 78 .73 i
Randam Fissurer 34" ? 68 81 G8 8 .B§ 13] :[0]
Rantlam Figsurer 1" 7 FE] 85 GB na .80 19 BO
Stonabrooke 1 7 56 K] GY9 83 71 ] 70
Stonehrooke 2' 7 52 82 88 91 75 .64 85
Stonebrooke 3" 7 .64 B8 102 a1 84 .62 A0
Table (- 16 X » Praduct Type & Qctavo Band Centar Froquenciss, Hz
Sound Absorption Coellicients of Thicknoss Mounting{1) 126 250 500 1000 2000 4000 NRC
Glass Cloth Acoustical Ceiling Panels 1, v 7 73 .83 72 81 107 113 90
Nubby 1" 7 58 93 17 97 99 (.10 .90
Nubhy 1%" 1 G4 [:]1) 92 102 102 1.5 95
Omega 4" ? N B2 G5 a3 A6 1.06 A0
Omega 17 7 n 89 16 98 98 1.06 90
Omega 1% 7 4 90 B5 103 100 103 G5
Table I-17. :
. . Octave Band Canter Frequoncios, Hz
Sound Absorptien Cosflicionts of Product 126 250 600 1000 2000 ~ 4000  NAC
wena-Lorning apund Liviner. Lound scraans. § feet high 20 41 101 a9 a8 [T 85
Tabie 1-18, i » Octava Bund Centor Froquencins, He
gowm' Absﬂf_ﬁlfﬂqf Cffgmﬂ&"fs of Praduct Mounting 125 260 5§00 1000 2000 4000 NAC
wens-Corning Wall Panels. Owenis-Conirig Wall Paneis 4 08 30 88 106 104 a7 80
Table I-19. ) Octave Band Center Frequongies, Hz
..Soun:. Abfsorp.nan Values Pradugt Type 128 250 600 1060 2000 4000
in sabins / urit ) 23"%48"x1 %" Fiborplas. 4.7 nel r :
for Miscellaneous Fiberglas Materials. wr:mpe:r w;’.,,n',,ﬁ,'ﬁ,c“,‘,.m b 2 59 a4 133 116 16
hung vertically in rows
4" 0.C. spacing {sabins  umit)
Pipe Insulation. 1 1D, 37 0.0 kK] 1.24 349 [FIK ] 7.35 890
hung vorneally in o single row—
6" 0.C. spacing (sabinss 9 h. lengthy
Fipa Insulation, 1" 1.D.. 3* Q.D 22 113 269 7483 952 1032
hung verlically—m a single row
12! 0.C. spacing (sabins/ 9 It tongihy
1) Mountings:
* No. 4—Matrial placed against i sohd
backing such as a binck wall.
* No. 7—Matenial placed over a 16anch
nir space. [Data inclute lacings expasec
to sound sourca, if spocified)
“‘\
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Section 1l

Sound Transmission Loss Materials

Table i1-1

Octave Band Center Fru:iuaunc'iﬂa. Hz

Sound insertion Loss in dB* Protuct Type & Thickness 126 260 600 1000 2000 4000 NIC
of F:bergfas Reinforced Plastics (” FAP, %" thick (1.14 psf) {2 15 18 a5 26 29 36 27
FAP. %" 1hick {2.08 psl) 19 22 28 k]| a2 25 20
~FAPR, %" 1hick (4.20 psf) 21 27 29 34 27 36 29
Table -2 . Octave Band Center Frenuancies, Hz
Sound Insertion Loss in c(B” Product Typo & Thicknasa 126 260 500 1000 2000 4000 NIC
of Typical Building Materials (1) Plywood, ¥* (1.33 psi) 2) 17 20 23 23 23 24 21
~ Plywoou, %" (2.0 psl) 19 23 27 25 22 30 24
Shoetmetal, 16 gaugo (2,38 psi) 1B 22 28 an 35 41 3
Shoet metal, 20 gauge (1.6 psi) 16 19 256 27 32 ki) 27
Sheut matal. 24 gauge (1.02 psi} 13 16 23 24 25 36 28
Gypsum board, Ya'' {1.80 psh) 1B 22 26 28 27 26 28
Gypsum board, %' (2.20 psi} 19 22 25 28 22 I 26
Singlo srength glass, %13'*{1.08 psd) 15 18 25 26 28 20 26
Doublo strongth glass, Ya'* {1.40 psi) 16 19 25 29 30 20 24
_ Pinte glass, %" (2.78 psf) 20 26 26 3¢ 23 30 27
Thermeplastic. %" (.75 psi) 14 17 22 29 27 34 24
. Aerylic Plaxigtas)
Thormoplastic, Ya* (1.45 psl) 16 19 26 27 30 29 27
~ lAcryhe Ploxiglas) )
Thermaptasue. 2" (2.75 psi) 20 24 27 30 29 35 29
 {Acrylic Plaxiglas ) )
Lead vinyl {1.25 psi) 17 19 28 30 34 39 28
Table Ii-3 , 3 Octave Band Center -Frequnnnie'u. Hz
Sound I{;samon Loss in df Canstruction Type 125 250 5 1000 2000 4000 NIC
of Special Constructions {1} Load vinyl, 1.25 /07 + 2% C -
nir space + lead vinyl,
1.251b/ 0! 12 34 3 37 43 48 34
Leat vinyl, 1.25 1b/fF + 2%"
Fiberglas RB bail + lead winyl.
1.251b /1e? 25 34 38 43 47 58 a2
Sheat metal, 16 gauge + 2"
__nir spoce 4 sheot motal. 16 gausie 23 Kk} 34 37 a8 48 37
Sheet matal, 16 gauge + 2"
fiberglas RB batt + shoat metal,
16 gauge 26 a3 36 3B al 81 38
Shest metal, 16 gauge + 2%
Fiberglas RB ban + shewt metal,
24 qaupe 20 36 37 a1 44 52 40
Shett mesl, 20 ginugje. with 1*
475 FR duct board 18 17 a0 38 47 55 32
Sheatmeal, 20 gauge, with 2
~ fayersof 1" 476 FA duct boarcl 15 18 3is 42 i1 56 32
Shoet matal, 20 gauge, with 3
 layers ol 1" 475 FR duc! hoard 16 23 40 afi 52 61 31
Sheot metal, 16 gauge with 4% thick
InsulQuigk with 4 inch Ribhed
 Aluminum (040" thick) ) 3! 45 48 5B 64 (] 50
Shost metal, 16 gauge with 4 2% TIW
with 4 inch Rihbed Aluminum
(040" 1hick) B 25 a3 48 56 63 61 48
2 tayors 1" 703 insulaion ) [} ] 1 ) 16 20 1
*Sound insertion lass and transmission 2 'S_‘I":ﬁ; :aifs FAK insutation. 9 10 . 15 2 . 14

lass data lor each sample were measured
aver % octava bands. The ¥ octava band
dota was requirod aceording 1o ASTM
tast mathods to detarmine the single
number NIC and STC ratings. Data are
reparted only at the prelerred octave
band center Irequancins.

{1} The sound insortion toss in this tnble is the diffurence batween sound pressure lovals measured Al the
conter of a 2 Toet square epening in the wall of a revarhieration chamber axcited by sount bafore and
after a material is inserted in the apening.

{2) The surfnce waoight ol anch material in pounds per square faot bas boon listed. Materials weighing the
same as any of thase maiterials would be expoected to previde similar rasults. !
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Table I1-4

Sound Insertion Loss in dB8Y _Consiruction Typo - 128

of Plywood Enclosures (1) Plywood enctosure. %' ualined 13
Plywood anciasares, W' linod with 18
1T OCF 703 board )
Plywood enclosure, %' lined with 18
2" OCF 703 board
Plywoad unelosure, %" lined with 19

4" OCF 703 hoard

Plywuad enclosur, ¥3* lined with 17

3% A-13. full wall

(1) Insertian loss data arw the thilfuronce botweon the sveragu sound prossure fuvels Mmuasured in a

260
n
17

23
29

25

Octave Band Centar
500 1000

12
23

30

a8

29

12
k(e

37
47

36

13
KI:]

a5
58

41

Frdquhncfcs. He
2000

" 4000

15

:-‘10- 7

=80

GO

45

NIC
13
28

34
ag

34

ravarberagon room balora and after o plywood enclasure wiih exterion dimension of 3* x 4* x 515 placed

ovur the source of sound.

Table /1.5 Insul.

. s ntion
Sound lnserrion Loss in dB* Pige Inaulatian Thickness
of Pipe insutation 1) Urethane (suter 1" Faborglns-

layer 1°* ihick) 2" Fiberglas
plus Fibarglas 3 Fiburglas
) {innur tayer}, no covering
Fiberglas with 1'* Fiborglas
{06 Ih/sg N1 facket 2" Fiberglas
L 3" Fiberglas
Fineiglas 1 Fitwrglas
with Q.26 [b/sg. fe. 2" Fibarglas
18 ol aluminwm jacke! 3* Fiborgtas
Fiburglas with 1** Filaorglas
1.40tb/sq. . jackel 2" Fiburglas
7 . 3" RFiberglas
Kayla —~o 1% Kayloe
cavering . _ 3" Kaylo
Kayla wills 14" Kaylo
0.25 (b/sq. ft. 3" Kaylo
16 il aluminum jackut
Kaylo {innor tayor— 1% *" thickness) plus
Fibarglas outer fayer— 14" thickniss)
. 0‘2_".)_I!3.v‘_§_(a.7ft. 18 n_ulnlumlnuln fackot
Urethane with 1 Ureihine
D6 h/sq. ft. 2** Urethino
_jacker 47 Unethine
ED-100 Duct Wragp (1" 1 Layor
i L thick, FRK facud) 2 Layars
‘Saund insertion loss and tansmigsion 3 Layers
loss data for evch snmple waro mansurad T s :
avsasr % gcluv: bands. ?ha Y actaye band HKL‘?'}?' lns;:lﬂnnu Wool 5 ":"V‘”
i i ypu ayers
ata was required according to ASTM (1" thick, FRK faced) 3 Lavers

1est methods to determing the single
number NIC and STC ratings. Data are
raporiod anly 41 the proferred oclave

rand eonver frequencies. with insulitien

N
(5]
[=]

KOO -

Lo k- —

e OO

NMOD DOoOD COD

Octave Band Center Frenuencios, Hz
500 1000 2000
3 1 15
5 13 16
) 14 it
5 9 14
4] 13 20
a 15 22
4] 14 19
5] 15 23
a 4 23
g 14 22
t 18 23
13 20 24
2 ] 9
0 3 7
4 a 12
3 G "
B 20 21
[+] 0 1
0 0 2
[\] 1 3
4 7 13
8 13 20
12 19 23
2 7 12
i) 12 16
10 17 189

4000
21
24
23

20
27
29
26
28
30
29
28
30
12
10
20
17

2B

g

10
n
30
n

18
21
25

{1) fnsertion |oss data in this tabla are the diffurence belween the average sound pressure lovels Measured
in a reverberation roem hefore snd after a 12 inch diameter steal pipe contaiming a loudspeaker wis caverad

29



Tahle 11-6
Soumd Transmission Loss indB of
Maetal Building Walls {1).

Tabla -7
Sound Transmission Loss in dB of
Matal Stud Wali Consuuction (1).

QOctave Band Cnmur'Fre'quoncies, Hz

Construction Type 126 260 500 1000 2000 4000 STC
Maotal Building Wall 12 14 16 21 21 25 20
Metal Bwlding Wall with 2'* MB nsulation 211 b 16 29 37 24
Metal Building Whall with 3'' M8 Insulalion 12 15 1B N az 39 25
Maetal Building Wall with 4 MB [nsulabion 1" 17 P4} 34 35 42 27

Octave Band Centar Fruquen:las.

Construction Type 126 250 500 3000 2000 4000 8TC
2% motal studs, 24" 0.C., ¥.*' Gypsum 18 25 42 47 51 41 a7
walibonsd bath sides . . PO
2%" manl studs, 24" 0.C, 9" Gypsum 24 4t 62 68 58 47 45
wallboard both sides, with R-B Fiberglns
insulation o
2%" metal studs, 24 0.C., 2 layers, Y3 27 44 47 52 57 50 46
Gypsum wallboard both sidos o
2% metal studs, 24 G.C, 2 layers ¥ " 32 318 53 58 B0 53 §1

Gypsum wallboard bath sides with R-B
Fiserglas insulation

3%Y metal studs. 24 O.C.. %" Gypsum 25 28 47 49 B0 40 3§

willbeard both sides o i
3% melal studs, 24" O.C., 3"’ Gypsum 2a 39 52 b6 &8 40 44

willboaed Both sidos, with 3% ' R-11

Fibarglas nsulation . L

3% metnl studs, 24 0.€, 2 layers A" 26 356 18 51 53 a6 a5
Gypsum waltboard one sitle, 1 layer Y3
Gypsum wallboard on other sida . . . R
3% motal studs, 24 G.C., 2 layors ¥ 34 43 62 56 59 49 49

Gypsum wallboord one side. 1 layer V'

Gypsum wallboard an other sida with

R-11 Fiburglas insutition ) o . o
3% metal studs, 24" D.C., 2 layers ¥ 34 42 53 56 58 652 50

Gypsum wallboazd sach side

3%" motal siuds. 24 O.C.. 2 liyers ¥s" 40 4B 69 G0 62 &7 B&

fiypsum wallboard each side with R-11
Fiberglas wsulatinn

(1) All 12515 ware conducted sccarding 10 ASTM ES0. 75, Siandard Method for Labormaory Maasurement of
Arrborng Sound Frassmission Loss of Building Paritians  The transnvission Ioss for each sample was meas-
ured over Vi petave baods in order o determing a single nombin STC raung. Transnussion loss data are
roported only ot the proforred octavir band center frequisncies
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Table 1.8
Sound Tronsmission Loss in d8 of
Wood Stud Wail Constructions {1).

Tabls 11-8
Sound Transmission Loss in d8 of
Misceflaneous Materials (1),

Canstruction Type

2x4 woorl studs, 16" 0.C., %' Gypsum
wallbaard bath siles

2a4 wood steds, 16 O.C., %" Gypsum
wallbeard with R-11 Fiberglps insulanon

2x4 wood siuids, 16 0.C.. 2 tayers of %"
Gypsum waltboard on one side, 1 lnyor
of ¥* Gypsum wallboard on other side

2y wood stutds. 16° 0 C, 2 loyors of V2"
Gypsum wallboard an both sides

2x4 woor studs, 16" O.C.. rasiliont
channel one side, 4" Gypsom willboatd
hoth sides

2xd wood studs, 16" 0.C.. rosihont
channel ore side, 2" Gypsurm wallbsard
boh sides, with R-11 Fiberglas
insulalion

2x4 wood studs, 24* 0.C.. %' Gypsum
wallbeard both sides

2x4 wood studs, staggered construchion,
247 0.C., %" Gypsum walthoord both
sicles, with R- 11 Fiberglas insuiation

224 woot stuls, 168'° 0 C., doubile stud
consiruchon, %% Gypsum wallboard
bath sides

2xd wood studs, double s1uU construction,
16 0.L. ¥ Gypsum wallboard boath
sidus, with A-11 Fiborglas insulanon

2x4 wond studs, double stud construction,
" Gypsum walll:oard both sides, with
2 layers R-11 Fibarglas nsufation

Construction Type
Sheel melal, 22 gouyo
Gypsum board, "'
Aluminum panel

Aluminurn panel with 2* insul-Quick Insulation,

Aluminun fail

Alutninam panel with 4** Insui-Quick Insulation,

Aluminun foil

Aluminum pancl with 2** Insul-Quick Insulation,

shest lead {1 PSF)
¥ s'* Stavl woll

Y6 Steel duct wall, 4*° TIW insulation, wilh 16

gauge sheet metal

QOctave Band Conter Frequancies, Hz
126 250 500 1000 2000 4000
15 27 36 a2 47 40
1 N 40 a6 50 a2

1732 40 a5 80 458

15 35 413 48 &3 50

15 32 40 49 52 45

22 40 b3 57 58 &0
6 3¢ 42 48 91 a2

3 37 47 52 56 50

o a9 45 60 55 49

36 48 59 44 66 G3

Qctava Band Canter Fraquencien, Hz
126 260 500 1000 2000 4000

16 20 24 29 35 43
19 19 2§ 30 29 a2
4 10 13 16 20 21
12 18 1 29 6 39

15 20 27 as 47 51
12 27 38 48 583 84

28 I ao a2 33 3
42 M 43 50 54 60

STC

35
9

38

34

3%

46

8TC
it}
27
16
26

KR
34

31
49

(1) All tosis wero conducied according o ASTM £90-75, S1ndard Method for Labotmory Medsuremoent of
Airborne Sound Transnnssion Lass of Building Panutians. The transnussion loss far each sample was meas-
urgd over ¥ octave bands in arder 1o detarmine o single number STC ating. Transmussion loss data aro

repostet only at the preferrodd sctave hand center freguencios
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Section il

Duct & Duct Liner Materials

CAP—

Table i1I-1

Buct Attenuntion in dB
per ngal foot

of Fiberglas Duct Liner (1)

{11 = Tested at air velacity ol 2000 fpm.
{2) = P/A 3 based on 12"'x24" duct,
P/A 4 based on 12%x12" duct.
P/A 5 based on B' x 12" dugt.
P/A 6 based on 6"%12" ducr,
P/A B bosed on 6''x6'* duct.
'P/A = Tho inside perimsier of a linad duct in
feet dividad by the cross sectionnl oo
area of the duct in squore loot.

Tabia 111-2

Duct Attenuation in dB
par lineal foot

af OCF Duct Board (1)

{1) = Tasted a1 air velocity of 1200 fpm.
{2) m P/A 3 based on 12*'x24" duct.
P/A 6 based on 6''x12" duct.
'‘PrA = Tha inside perimeler of a linad duct in
foat dividad by 1he cross sectionl lree
area of the duct in square feot.

Table #1-3
Duet Attenuation in dB per lineal faot
of INL 25 Flexibie Duat

Octave Band Center Frnquuhcln, Hz
25 00 1000

Product _ P/AY2) 126 o 5 00 2000 4000
Avrollax duct liner, 3 5 .5 1.5 28 4.0 2.7
Type 150, 1 thick 4 B ] 2.0 34 39 16
L} ] 1.2 2.1 34 5.1 a8
6 2 [ 2.4 35 19 3.7
a 4 1.7 31 40 4.8 4.4
Aoroflox duct linar, 3 R 11 3.2 A6 a5 2.6
Type 150, 2'" thick 4 R 1.5 J.o 41 RE] 1.8
5 .5 1.8 3.4 4.7 8.3 4.9
6 4 1.3 3.1 3.6 3.9 35
o ) B 4 18 3.7 4.2 a8 4.4
Aeroflex duct hiner, 3 7 .6 1.7 2.9 4.1 28
Typo 200, 1* thick 4 6 7 2.0 a4 4.1 7
§ 2 1.1 21 a5 53 kN:]
6 3 1.0 2.4 34 3.8 34
_ _ 8 4 1.7 209 38 4.8 14
Dhuct linar board, 1'* thick 3 4 N 1.7 4.4 a8 2.2
) 6 3 .9 2.7 4.7 5.2 31
Dugct liner board, 2*' 1hick 3 6 1.0 38 4.7 3.6 2.3
G 4 2.0 4.1 4.7 6.1 3.7

Nola: Attenuation data fes duct liners are based an sounu pressura levels measurad in o rever-
beration toom after sound passes through a 10-foot specimen and entors the raverheration roam.
Theso tesls were canducted according 10 ASTM method E477-7 3. Attenuation daia for other duct
systenis may ififer {reo those values. and may ke higher or fower depending on the distribution of RELEH
sound enargly in various propagating duct modos, lengih of lined {ar unlined) tfuct sections which (‘W,a
create discontinuitios in tho boundary conditions aleng the penmetar, and oxit conditions at ducl v
tenminations.

Octave Band Canter Fraquancies, He
2 ooo

Product P/A%2) 125 50 600 100 2000 4000
Type 475 FR, 1" thick 3 1.1 il 23 3.3 1.8 21
o o [} 4 1.4 3.3 kR 50 37
Type BOOFA, 177 thick 3 1.0 ] 2.4 14 1.9 2.2
6 3 1.4 34 41 6.2 4.0
o S . " Octave Band Canter Frequancles, Hz
Product Dia 125 250 500 1000 2000 4000
INL-25 Flexible Duct ¥ % inch wall thickness 4" 1.3 42 449 4.1 30
5" 12 1.4 268 39 4.0 26
6 13 14 32 40 A 2.4
o117 31 39 3.B 20
8" 8 13 33 36 3.3 19
L& B 1.3 28 386 36 18
10 6 %1 30 134 a0 1.7
12 8 14 27 i) 2.9 1.3
14" 3 6 286 A 2.7 1.2
169 4 & 17 24 21 10 ,'p(

All tosts wera conducta according 1o the Air Diffusion Council, Floxibla Air Duct Test Code #FD72.
The daa presanted bere are teduced from insartion Ioss tes1s an o 9 foat length of duct at an air

vologity of 2,500 feot per minute. . ]

}
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Tabla 1ii-4
Radioted Noise Reduction far

Octave Band Center Froquencies, He

1000 2000 4000

‘ ! ¢ . Product Type & Thicknass P/AT{2) 126 260 600
3 Ducts lined with Duct Liner (1) Aaroflox Duct Linor, Type 150, 17 310 14 20 28 31 om
i 4 10 13 26 29 34 35
- 5 5 13 22 26 30 31
i 6 2 1t 22 26 32 33
& 8 2 10 14 20 24 29
% Acroflex Duct Liner, Typa 150, 29 3 13 186 24 30 a6 a7
4 P2 15 27 k3] 4 36
* 5 7 17 24 26 30 33
G 5 14 26 28 3] 34
B 3 1 18 20 25 28
Acraflex Duet Liner, Type 200. 1 3 10 13 23 28 30 27
4 10 13 26 30 34 kL]
5 4 14 24 27 30 32
6 2 14 24 27 30 32
8 2 14 19 25 29 34
Duct Liner Board, 1** 3 9 13 24 25 30 a5
B 4 16 26 30 33 36
Duct Liner Board, 2** 3 12 17 28 30 37 42
[ 4 16 23 28 a3 34

‘ Table H1-5. :
y . . Octave Band Center Frequancisg, Hz
O R?gﬂ‘fﬂé"vﬂ’;” f""'“c""" Product Type & Thicknass P/AY2) 125 250 60O 1000 2000 4000
of Duat Board (1), A75FR, 1" 3 1 65 12 13 16 20
G 3 1M 15 1B 22 2%
800 FR. 1" 1 1 4 15 13 15 22
B 3 11 20 18 24 26

A O T RS A o Pt LT T & i e ST S T A T A A ot

(1) Radiated Nousae reduction, sidawall atrenun-
tian, is detwrminaed in accardance with tha Air
Diftusion Councit’s ' Flexibla Air Duct Test Code
FD72", paragraph 3.2 3. Tosts were conducied
an a 10 loot length of 24 gauge sheet metal
duct with duct linar.

{2) = PsA 3 hased on 12*°x24'" duct,
P/A 4 based on 12'x12" duct.
P/A B based on 8" x 12" duct.
P/A G basod on 612" duct.
P/A & based on 6''26"' duct.
“P/A = The insido pgrimeter of a linod duct in
feat divided by the cross sectianal free
aroa of tha duct in square fest.
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Owens-Corning
Acoustical Products
Selection Guide

Products of Gwens-Corning Fiber-
glas Corporation best suited for in-
dustrial noise control applications

are described on the fellowing

pages.

Brief product descriptions are in-
cluded in this selection guide;
complete product data is included
in the O-CF publications referred to
in the guide. Copies of these pub-
lications may ba obtained by using
the prepaid inquiry cards in the
back of this manual, or by calling
your nearest Owsns-Corning office
{listed on the back cover).

Owens-Corning manufactures
many other preducts which have
not been included in this selection
guide hecause of their limited ap-
plicability to industrial noise
control problems, For a special ap-
plication or a particular problem,
contact a qualified acoustical con-
suMant. Your nearest Qwens-
Corning Systems Building Organi-
zation Office can provide a list of
consultants in your area and is pre-
pared to assistin selecting the best
materials for your application,

| i T T L ¢
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Fiberglas Metal Building Insulation

Use: These acoustical /thermal Description: Fibrous glass hlan-
insulations are manufactured spe- kets faced with a choice of
cifically for use in the roofs and functional finishes. Available with
side walls of pre-engineered build-  ~R™ values of 5 to 13 in widths of
ings. They provide an efiective 3. 4, and 6 feet, Jengths of 50 to
maisture barrier 1o contral 200 ft.

condensation.

Request G-CF Pubtication 1-MB.6310.

B g e T T T I

Fiberglas Noise Barrier Batts

Use: As sound energy absorbers Description: Blankets of unfaced
inside wood or metal stud walls, 1o light-density fibrous glass insula-
absorb noise within the cavity, tionin 16" and 24" widths, 8 1.
Applied simply by pressing into long, 2.5'" and 3.5' thickness.

place. They fit by friction; no adhe-
sive or staples are needed. Exposed
or covered with parforated metal,
expanded metal lath, etc., they are
excellent sound absorbers.

Request O-CF Publications 1-AC-7197, §-CW- 7654

Fiberglas 700 Series Insulation

Use: As sound energy absorbers Dascription: Rigid 10 semi-rigid

applied 1o the inside of noise enclo- rectangular boards of fibrous glass
sures, or to sound-absarhing insulation, available in vatious den-
barriers. They may also be used as  sities; unfaced, foil rainforced kraft
spaca absorbers. faced, or all-service jacket sizes 2 x

4 feet, thicknesses 1 to 4",

Request O-CF Publicatiens 1.IN.6964, 1-IN-6360

Fiberglas Appliance Insulation—Type RA

Use: As sound energy absorbers in - Description: Porous, light-density,
housings or enclosures, or as space fibrous glass insulation, unfaced,
absorbers, exposed or covered with  in batts or rolls, thicknesses from
perforated or expanded metal, peg- 34’ 10 5%, in various densities.
board, etc.

Request O-CF Publication 1-AET-7798.

Fiberglas Building Insulation

Use: As sound energy absorber Description: Parous, light-density,
inside wood or metal stud walls, or  fibrous insulation available unfaced
in floors to absorb noise within the  or FRK-faced (Flame Spread 285).

cavity. Exposed or covered with Also available with kralt or foii fac-
perforated metal, expanded metal  ings, which are combustible and
lath, etc., they are excellent sound  should not be left exposed: cover
absorbers, with code-approved interior finish.

Widths to fit 168" and 24* fram-
ing. Consult manufacturer's
literature for facings, sizes, and
thicknesses currently available.

Requast O-CF Publications 1-BL-G6066, 1.8L-9500. 5-8L-9033A, 5.8L-9328, and 5.8L-9329.
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Thermal Insulating Wool

Use: As thermal and sound
absarbing industrial insulation for
temperatures up to 1000°F. Type |
liphtweight for use in panel sys-
tems, flexible wraps, ovens, or
imegular surfaces. Type I metal
mesh blankets, boilers, vessals,
and industrial equipment.

Requese O-CF Publication 1.1N.5035.

Daescription: Type |, lightwaight
and llexible inrolls up 1o 4 inches
thickness and 76 feet in length.
Type i, semi-rigid in 24"'x48" and
24''x96'" sizes.

-

Fiberglas Insul-Quick Insulation

Use: As sound energy absorbers in
high-temperature applications (ta
950F). Designed for use on boilers,
breechings, and heated
equipment.

Requast O-CF Publication 1-IN-3381.

Deseription: Light-weight, semi-
rigid boards of fibrous glass
insulation, foil faced or unfaced,
sizesto 4’ x B', thicknesses to 6'7,

Aerocor PF-3300 Series Insulations

Use: As sound energy absorbers in
equipment housings. or applied
directly to noise-producing
equipment.

Request Q-CF Publication 1-AET. 7800.

Dascription: Flexible, resilient
fibrous glass blankets in thick-
nesses to 4' and various densities,

7

Owens-Corning Sound Dividers and Wall Panels

Use: As sound barriers ar as
sound-absorhing wall treatments in
office interiors. Sound dividers arc
free-standing, can be assembled in
various configurations. Wall panels
can be hung or applied with mag-
nelic strips to all kinds of vertical
surlaces.

Description: Acoustica! panels,
with Fiberglas sound absorbing
cores, sound-blocking aluminum
septum, and stain-resistant Dacron-
polyester fabric finishes, availabls
in various heights and lengths.

Request 0.CF Publicatians 1-AC- 7815 (Sournd Dividers)
5-AC. 7405 tWall Panalsj
5-AC-4250 (Wall Treatments}

Fiberglas Ceiling Boards and Panels

Use: For application in standard
exposed-T ceiling grids to provide
acoustically and esthetically satis-
fying building interiors.
Thicknesses to 3** provide effective
thermal insulation and sound
absorption at the ceiling line.

Description: Fibrous glass ceiling

hoards and panels available with "

decorative facings; vinyl
film-faced, glass clath. Size range
from 2 x 2 feetto 5 x 5 feet,

Regquest Q-CF Publications 1-AC-7823 (Glass Cloth Faced)
1-AC-6690 (Film-Faced)

-
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Fiberglas Mat Faced Equipment Insulation

Use: As sound energy absorbars in
housings or enclasures where
moisture may be a problem.

Roequost O-CF Publication 1-AET-7797.

Description: Flexible fibrous glass
insulations having smooth, water-
resistant facings. Availabloin 3
densities, supplied in rolls or slabs.

100 Series Insulations

Use: Ideal for use in acoustical
space dividers and surface treat-
ments where a soft, upholstered
look is required. 100 Series prod-
ucts can beused alone or in
combination with other Owens-
Corning acoustical products,

Request O-CF Publication 1-AC-9418.

Dascription: Extremely flaxible,
resilient fibrous glass blankets
baonded with a thermasetting resin.
Available in several sizes, densities,
and thicknesses. All praducts can
be ordered black in color,

300 Series Insulations

Use: In acoustical space dividers
and surface treatments, 300 Series
products should be covered with
an abuse-resistant surfaca, and not
used in dirgct contact with exterior
fabric covering.

Request O-CF Pubtication 1-AC-9419

Daescription: Light-density (loss
than 1 |b./ft’) fibrous glass,
honded in unfaced uniform pink
blankets with a thermosetting
resin.

500 Series Insulations

Use: Ideal for use as a core mate-
rial in acoustical space dividers and
surface treatments. 500 Series
produects should be covered by an
abuse-resisiant product, and not
used in direct contact with extarior
fabric coverings.

Request Q-CF Publication 1-AC-9420

Description: Lighi-density yellow
blankets of fibrous glass, honded
with a thermasetting resin,

720 Series Insulations

Use: A core material in the manu-
facture of acoustical space dividers
and surface treatments. 720 Series
products can be used alone ar in
comhination with other Owens-
Corning acoustical products.

Request 0-CF Publieation 1-AC.8421

Description: Rigid to semi-rigid
rectangular boards of fibrous glass
insulation, available in various den-
sities, plain or faced.
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Fiberglas Roof Form Board

Use: As a permanent farm for light-
weight aggregate concrete and
gypsum concrete poured-in-place
roof decks. The system provides
good sound fransmission loss
properties, while the Form Board
provides good sound absorptian.

Request 0-CF Publication 1-RW-3944 7.

Description: Lightweight, rigid
fibrous glass boards in thicknesses
to 2', widths of 24" and 327,
lengths to 120",

fiberglas Automotive Insulation

Use: RF-200 Series is recom-
mended for insulating headliners,
sidewalls, underseats and paneling,

Request O-CF Publication 1-AET-7796.

Description: Mottled light to
medium brown, fine fibered, flex-
ible, and resilient blanket of glass
fibers bonded with a tharmoselting
resin to pravide the dimeansional
stability and good handling charac-
teristics required in automotive
applications for temperatures up to
400F.

Fiberglas 25 ASJ/SSL Pipe

Usa: For all hot, cold, concealed
and axposed piping cperating from
~60F to 650F in commercial and
institutional buildings. Qutdoor
applications require additional
weather protectian,

Request 0-CF Publication 1-IN.-5537

Insulation

Description: A heavy-density
Fiberglas pipe insulation wrapped
with an "'All-Service Jacket™' (ASJ)
vapor barrier. The jacket may be
supplied with a *’'Self-Sealing Lap™’
(SSL) for sealing longitudinal
joints, providing a positive vapor
seal.

Kaylo 10 Asbestos-Free Pipe Insulation

Usa: For application to heated pip-
ing operating to 1200F, including
power and pracess piping, indoors
ar outdoars, {Outdoor applications
require weather protection.)

Request O-CF Publication 1-IN-4350

Description: A rigid hydrous cal-
cium silicate insulation, precision-
malded in half-sections or
segments,

Fiberglas Duct Liner Board

Usea: As acoustical and thermal
insulation, applied as a liner for
heating / cooling ducts up to 6000
fpm and 250F temperature.

Raquest O-CF Publication 1-MS-3557.

Description: A semi-rigid fine
glass fiber board coated on one
side with a flame-resistant black
coating, Thicknesses to 2*', Board
sizes 1o 4 x B feet.

e e Rt e,
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Aeroflex" Duct Liner

Use: As acoustical and thermal
insulation, applied as a liner for
heating and cooling ducts up to
6000 fpm and 250F
temperature.

Reaquest O-CF Pubication 1-MS-8451.

Deseription: Thermal and acousti-
cal glass liber insulation with
flame-resistant black coating. Thick-
nesses to 2'/.

Fiberglas Duct Board

Use: For fabricating all types of
heating, cooling, or dual-service
duct systems operating at up 1o
2400 fpm, 2" static pressure,
250F temperature. Thermal and
acoustical performance is *"built
into”’ the product.

Request O-CF Publication 1-MS-6517.

Description: A rigid fibrous glass
hoard, with a heavy scrim-rein-
forced foil vapor barrier facing: 1
and 1% thick: 3 densities
available.

e g

INL-25 Flexible Duct

Use: To connect air outlets with
mixing boxes or trunk ducts, pro-
viding thermal and acoustical
insulation.

Request O-CF Publication 1-MS5-6747.

Deseription: Flexible, light-weight
fibrous glass duct with liner and
reinforced foil vapor barrier jacket;
diameters 1o 16",

o e bt

Fiberglas All-Service Duct Wrap

Usa: To insulate residential and
air conditioning or dual-temper-
ature ducts operating at
temperatures from 40F. to
250F.

Request O-CF Publication 1-MS-9857.

Description: An inorganic blanket
of glass fiber, factory-laminnted to
a reinforced foil kraft vapor barrier
facing (FRK). A 2*' stapling flange
is provided on one edge. This faced
product is designed to meet exist-
ing performance specifications as
published by HUD/FHA, and oth-
ers. Installed R-values are printed
on the facing.

Unfaced Duct Wrap

Use: As a thermal and sound-
absarbing wrapping for application
to hot, cold, and dual-temperature
air-handling systems operating to
250F.

Description: A group of light-
weight, resilient fibrous glass blan-
kets, thicknesses to 2", roll widths
to 48", taced and unfaced.

Request O-CF Publications 1-MS8-5241 (Faced FRK-25)
1. MS-4 280 {Unfaced)
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To obtain Owens-Corning
product information:

ﬁ

Use the inquiry cards at right.
Enter publication numbers and
product nomenclatures from the
Selection Guide, pages 35 through
39. Enter name, company,
address, and telephane number;
affix stamp, and mail.
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Offices of Owens-Corning Fiberglas Corporation

Code:

O Systems Building Orpanization Office
B Ganoraf Salos Office

A Buiiding Materials Group Sales Office

& Mechanical Divisien Safas Office
@ Contracting Division Office
O Supply Center

ALBANY, OEDROIA arv cotlu 912
4 101Y Warth Sueel. 31705 7136317
L1041 Warith Sireal. 3170% HE3-601b

ALDANY, NOW YORR Mua toils 518
4 B0 Wall fd |, Suite 233, $2205 440.2062
.2 4284 Albary Steoot (Colonig) 12208 AG6.6303

ALBUOUERQUE, NEW MEXIEO arw core 505
A 8004 Menaut. & [ 871 20905114
ANCHORAGE, ALASKA aea codn 90T

A4 1807 Post Raad, 09501 ' 276425

] 1907 Pow Auad. 06504 274 7LES
ATLANTA, GEORGIA Ardd Coxln 404
4 PQ Bor 20417, Staunn N 30135 352.33490
(31605 Margiea Blvd N W, 30318 66 6822
2417 Dunwoody Puik_ 11030341 1934822

BALTIMORE, MARYLAND
A (Aaltimoa customers only) Columine, MO
O& 5111 Edmpnsion Ad |,

atna coin 101
702-a4

Suite 401 (Groentel) 20770 J46-7)00

4 9010 Bmger Road (Columduayr 21041 730.9300
8510 Burgor Road {Columba 21043 D05-1455
OETHLEHEM. PENNSYLVANIA area coite 215
A 2110 Scheannryvilln Apad, Sume B4, 18017 8650427

BETTENDORF. IOWA area cado 310

A 2600 181h Stioar. Sunn AE. 62732 3h4-3624
BILLINGS, MONTANA arup eota 408
U 200 Thud Avenue N . 59101 26284846

BIRMINGHAM, ALABAMA BruA cutdu206
G200 Ewyhth Strest Wuu 15204 185-61dC
&4 PO Drawor 1960, 3520 186.51R0

AL 201 Vulgan Al Suile .’Uli 36209 a5 1240
BOISE, IDAHD arma cope 70
482 325 Grove Suoot, 83702 342.9211
BOSTON. MASSACHUSETTS #vgcodn 617
O 81 Commareial 51 {Everat) DZ1a0 1849.2330
A 60 Wilhan St (Wollesloy #ils). 02181 2315.7590

BUFFALO, NEW YORK aeacodeo 716
A 33473 Harlem Raail. 14225 aa21a10

CANOOA PARK, CALIFORNIA A code 214
© 0316 Carnga Avenue. 81304 341.6360
CHARLEETON. WEST VIRGINIA areacodo 304
A4 1217% Myors Ave . 26064 776.71104
CHARLDTTE NORTH CAROLINA aren Cute 704
& 216 One Chartotiolown Cenim, 70204 372.7066
Q4100 Chopspoake Dr . 28213 104 4976
CHICAQD, ILLINGIS atoa coldu 312
Q2300 Extay {1k Groval, EUUTT 439.5%]0

M 2215 Sontnrs Rd , 60062 4804300
012215 Sanders R . 0062 AUQ-4333
CINCINNATI, OHIO atou cude 611
& 2200 Viclory Pankway, 45206 2810171
QPO Baw 31045, 46241 6632223
4 2087 Exon Rrivo, 45241 5634270
& 2087 Eaon Drive. 46241 &63-2922
CLEVELAND, OHIO arepcoils 246G
M 6700 Peari Raad, Suie 103 34120 HB3.9140
(32600 Salon Read (Suiony. 43139 2400744
COLONIE, NEWW YORK meacodae 510
G428 Albany Suenl, 12205 456-6381
COLUMBIA, EOUTH CAROLINA wrey code BO3
A Brockugde Othice Pask, &1 Harbvson Way

Suwrle 2ua 26210 1814380

COLUMBUS, OHIO weacetle 614
4 1160 Tramont Romd. 43, 451.6470
O BBO Olc West Hun(luum\ rI(I 43220 467.7180

DALLAS. TEXAS wua :nuw.’m
@ 12830 Halicrant Acad. Suite 216 75230

£ 13431 Branch Vew Lo (Fannore Brm:h: 75234 :'»13 HDI?
3 12630 Hilicrest Rd |, Suite 227, 15210 23381n

OENVER, COLORADO arep coda 303
42 GDOO Eam Fvans. Swin 360, Bidy 1. 80272 15726121
@ 3300 Peoria S1, Sune J04 {Aurara). 80010 A44.3851
DES MOINES, 1OWA
&% 1025 Ashwonth N

Suie A84 (W Des Mainus) GO31E
BDETROIT, MICHIGAN amacodle 311
B28 16300W Exghl Mila Rd (Oak Paik). 48237 671310
ELKHART, INDIANA ared code 2149
& 700 E Basrdeley Avonue. 46614 2621546

FLINT, MICHIGAN ates cade 113
A G.4090 Dotan Drive, 48504 M6671

atan goc G14

2231206

1 G-3094 Botan Dnve, AHEOS TH7-2645
@ G-4029 Dolan Dzive, 40504 Br-281
FORT WAYNE, INDIANA uroo coda 211
M 4410 Esecubve Blvid , 4580 AB3 9562

FAESNO. CALIFORNIA atvs code 209
A 1243 N Manpose, Boa 119, 53707 266-4193

QEQRGETOWN, SOUTH CARGLINA araq tudo BOJ
A 101 Frant Stteet, Bon 1206, 20440 §16-2791

ORAND RAPIDS, MICHIGAN urea cods £18
A{, 1056 & 51, 5S¢, 49508 452.87688
(3 1055 36in 5t SE. 40508 24314477
& 3530 Raoper Challne 5 E , 40508 247-H327

OREENSBCAO, NORTH CAROLINA aacodn 119
@ 1811 Lendew 51 Bun 8H26 . 27400 2730828
UHEENVIL&E. SOUTH CARDLINA aes <ol BO3

" 100 Evacutive Canter Drve 20615 RE-B4B0

HM‘RISBMFH> PENNSYLVANIA arencode 717
& 106 Sunant Avunes. 17112 G52 p503

HARTFORD CONNECTICUT atei conln 203
A1 Buentan Streal, 06108 WIONT
& B0 Cotlage Grove Ru iBlumhely). G602 FERE:Tx]1

HONOLULL, HAWALI atera couky BOB

&2 HAT Halskauwla St 16813 WA7.3832
HOUSTQN, TEXAS arui 71
W 256 Norh Bok Ea. JTOG0 4456100
@ G206 N Houston Hosstyn R, 77091 412-31210
1, PO Bux 328, 77001 GB0-363%

INDIANAPOLIS, INDIANA awacodu 1T

B 000 Keysiane Croswng. 46240 044.2620
i 2749 Tubey Prive, 16219 HOR1140
@ EB01 West B2nd S1 . Sunte 103. 46274 204.750%

JACKSON, MISSISSIPPI meacin 601

AN 5250 Galane Divs, 39206 9420810
JACKSONVILLE, FLORIDA area crule 309
& 401D Wawatock Dewe, Saite 10032207 384.2223

TH6-5080
arma ety 913

B0 W Fumi Si. Bor G787, 32205

KANSAS CITY, KANSAS
B 9300 W 110 SI. Bl 45

Swie 200, tOverliod Farki. 66210 419100
@ PO Pas 2598 (Shawnoa Missony 66201 B 8600
KANSAS CITY, MISSOURI ured code B16
& 1207 Macon S1. 63116 412 011
1207 Macon S1 G116 44726444

KNOXVILLE, YENNESSEE aivacode 614
B 6200 Buum Drve 17019 ER<-G1G1

12 1605 Prosser Hoad. 31919 EHH HGGG
LANSING, MICHIGAN arey cmdn 517
A® 2715 Alpha Sreet 48010 Ir-au3n

LITTLE ROCK. ARKANSAS ey e KOS
H 00N Univeruty, Sinte 205 72207 664.2113
LOS ANGELES, CALIFORKIA areacits 213
M 5811 Telegraph Hoad. SU0A0 714-6183
.. 6513 Tuleguaph Road Bos 60317 00040 126 B166
@ 1740 W Katohi Ave [Qrange) 92667 A/C 714 633.2307
LOUISVELLE, KENTUCKY arva code BOY
& PD Boa 18U90 40210 4564270
14425 Heliot Sirout. 40248 A% BEOU

LUBROCK, TEXAS atea tode 906G
& 4212 Jobhel Sttoet, THA2 D 142 62249
(3109 ET1h Srrear Sune 27 79413 793.8661
MEMPHIS, TENNESSEE araa cos G010
&4 BT Rilgoway (DuLs Sune 208, 18118 161-427CG
v Boa 18414381 631810

MIAME FLORIDA Atva cwia J0E
MATON E BB ST (N Mu Beachy. 331749 G61.2113
AN E 185k St (N Miam Brac. 313179 GhY- 7671

MILWAUKEE, WISCONSIN anmienes 444

W 2300 North Maytun Rd . Am 550 L3226 250 0700
MINNCAPOLIS. MINNESOTA ared codo G137
B 1 Applo Tron Sq . Swta ) 252 {@loomingiom HH4- Q099

D BE2T Inarnational Phwy (New Hopny 54420 6151444
MOBILE, ALABAMA aren cade M5
& 600 ol Air Blvd . Suae 156, 36606 416657
NASHVILLE, TENNESSEE Aty coude G195
& Twu Maryland Fatns.

Suie 235 (Bunlwnad} 3702 7 1733103
NEWARK, NEYW JERSEY aad cutda 201

A48

V143.57 Hurraon Ava (Hartsen) 0T026 RoD
HNEW DRLEANS, LOUISIANA utnd cocte 0§
t. 785 0 East Anting Hwy . (Kenam). 70062 1IN 6
A 3525 N Causeway Biwd (Melaie. 70002 417-2402
HEW YORK CITY. NEW YORK oA fade 212
& /00 White Plans Ry [Scatsdalv). 10583 4723400
VIRGINIA BEACH. VIRGINIA arva codn A0
&/ 629 Wenley D1, Suile 105 23452 463.0021
OKLAHOMA CITY, OKLAHOMA e code A0%
A7 J0I7 NW B3rd §1 . Sune 203 13116 BIB-6761
Cr JB10N Cooper, 73148 428.2727
PMAHA, NEBRASKA wren code 402
& 10407 Cavensaire, Sune 100, EA114 a97-2072

OALANDO. FLORDA aren cody A0H
4 7021 Dureciats Row (Canieu) Park), 12809 859.145490
¢ 2021 Dwreciars Row. [Conteal Pk} 37009 E9-2440

PHILADELPHIA, PENNSYLVANIA rvibcoiln 215
G 6B W Swederturd Ad (Beowyn). 18112 6476510
893 Ciet English Schoal Ad (Wayne VO0H? 293-0572
S H02W Swedestord Rd (Barwyn), 19312 b47-6304

O 97 Dl Eagle Schoe) Ad (Wayne), 19087 G87.2020
& 947 Ol Engla School Ad (Waynal, 10087 GUA-BAS0
PHOENIN ARIZONA awa codu 502
A 4502 N Central Avonue, 85012 2776217
. |BEO W Fomore Streal, 8007 268-4541

arna codn 417
766-1760

Awa cnde 503
010

FITTEBURGH, PENNSYLVANIA
A Gaeway Tawor Fart Dugueana Blvd | 16222

PORTLAND, OREGON

W PO B 2B {Mitwiwkie). D720 L20.1014
WD SW 2P0 Ave {Tigac). 917233 4201014
SO0 SW 720 Ay (Tigpwedl. 97231 6201010
@140 8W 72nd Ave (Dgand). 17233 201018
PROVIDENCE, AHODE |ELAND winh coda 407
© 1 8 Bewean Avdnue (Humlond) 02016 434-7437
RAALEIOH, NORTH CAROLINA wiwarods H18
A 1300 Ol Wakie Frrest #d . 27600 84720823
RICIMOND, VIRGINIA proa coadn BOA
& 1909 W Huguena Road. 23218 147.4472
AOCHESTER, NEW YORK acngcodn 716
& 13 State S Pursturdl. 15434 3410340

SACNAMENTD, CALIFORNIA nred cudn 914
A VIG30 Fane Onks Bl (Far Ooke) 95628 ﬂﬂl -1B01
«i PO B F 03080 927.1341
@ FOBus 1390G5-A. 06010 -ﬂl]d 1868

ST. LOUIS, MMISSOURI areacedo 314

& 1009 Daeculive Parkwwy, 53141 4146510

-1 2464 Schuvts Anail iMarviand Heghes, 63043 43? 3760
& 2462 Schuely Ful 63043 432 1796
SALTLAKECITY, UTAH arep codu AR
& 5284 Seuth 120 Wes BA10T 2664214

©HI0W 2600 Soulin S, 84118 B12-1302

SAN ANTONID, TEXAS ara cocda 512
B HEI Tradoway B . TEITT Bl’ﬂ ‘J 2h
& POBa HAIG. FUTOH 54186

© 301V N #un Am Espy , PD Boa V5B 18203 )22 0844

‘SAN BERNARDING, CALIFOI‘!NIA areacode F14
+ 2 AEG ludusinal Rey . 24 425-744)
& PO B G48. 124192 u24-26010

SAN DIEGO, CALIFORNIA ateacods 714
@ POBo 1TIHB, 42112 236-tb3
4 BO1 Mapls 51, 82101 229.2009
SAN FRANCISCO, CALIFORNIA atea code 315
B 477 Farbes Blvd . {Souh San Francws. $4080 B73-THE0
v A7) Forhes Biva . 84000 952 0366
SANTA CLARA, CALIFORN)A acom code 408
3333 Bowaes Aver | Sude 199, 960561 1276744
SCARSDALE, NEW YORX wruy codn D14
& 700 White Plna Rd . YDGH] 4123460
< 700 Wiite Plains Rd . 10583 723 0385

SEATTLE, WASHINGTON anaa cada 206

M PO Bos 50000, 98108 1624250
- 4010 fith Ave South, 9E108 163-260()
. POBoa AO24E, 98108 T62-0900

SHRAEVEPORT. LOUISIANA mouu;Io?:l 13

& Lane Budgy . 610 Macutll Sute 613 21501 100
SPOKANE, WASHINGTAN Atos coidn BOD
& Spetane ind Park, 8lug & 99216 9724-6b237

824601
anga contn GOS

- @ Spakane Ind Park, dldy 5. 99216
SIDUXFALLE. §. PAKOTA

& 920 Paution Ave . 67103 EELE ]
SUMMIT, [LLINOIS areucods 357
- BBED Archer Road. 60501 454-7730

SYRACUSE, NEW YORX arogcedn 315

& LASHE Malloy R 13213 4556880
TAMPA, FLORIDA orop coda B 13
M H477 Béy Conter Dr 13604 H72-26 16
< B1Y Nooh 50ih 51, 33614 2414007

TOLEDD, UHMY wrepcola 419

W Fibeigtas fowet. 43659 298 4401
YULEA OGKLAHOMA aroa cude D18
JOIFN W Hdd Sy . I,nilﬂhlu,?lillﬁ BAHGZ61

A-"HLIN Cooper 73118 524.2747
WASHINGTON, D .C. ared code 202
| 000 3 74h 5t 20006 186-1296
A G111 Edmunion Rd . arwa coda 301

Sudn 401 (Groanboi} 207 20

Wash O C tranch) 34673040
STEVENS FDINT WISCONSIN wescode 715
M 605 Pou Ra |, 4401 J41.0603
WIRHITA, KANSAS iatea codn 314
& 250 Nor Hock Ry 670G GHI-5604

DWFNUCOANING

.F[BERGLAS

TS

OWENS-CORNING FIBERGLAS CORP.
Fibarglas Tower, Toledo, Ohio 43659

Pub. No. 5-BMG-B277-A Ling U.5.A., Juna 1580

Copysight & 1080, Owens-Corning Fibarglas Corp.
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Please send copies of the Owens-Corning product data sheets listed:
0.CF PUBLICATION NQ. PRODUCT IDENTIFICATION

Nzme Title

Company

Street Addross Telephone

City State Zip

Plaase send copies of the Owens-Corning product data sheets listed:
O-CF PUBLICATION NO,  PRODUCT IDENTIFICATION

Noemo Title

Company

Stroet Address Telephone

City Stata Zip

Please send copies of the Owens-Corning product data sheets listed:
Q.CF PUBLICATION NO. PRODUCT IDENTIFICATION

Name Titla
Company
Strost Address Telephone

Cily State Zip




