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1912 UNARCO%the Union Asbestos & Rubber
Company, was incorporated in the state of Illinois
as 2 manufacturer in the railroad supply business.
19223 The company built a new plant in Cicero,
Illinois. Production facilities at this plant were
chiefly devoted to the manufacture of flexible
insulations, packing, gaskets and other asbestos
fibrous products.

1938 The birthday of Unibestos. This new
insulation was soon to prove itself for its du-
rability and flexibility, as well as its superior
insulating properties.

1947  Company facilities were further expanded
with the purchase of a plant at Marshville, North
Carolina. Here the entire production was devoted
to asbestos textile products.

1950 A new factory was established at

Marshville, North Carolina—Plant
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McGregor, Texas and later moved to Tyler.
Texas. This plant, with a manufacturing area of
100,000 square feet, is devoted entirely to the
production of Unibestos.

1951  Sales volume demanded further expan-
sion and another plant was opened in Blooming-
ton, Illinois, devoting its entire area of 250,000
square feet to the manufacture of Unibestos
Insulation and other related insulation products.

TODAY, in addition to the ever expanding fa-
cilities of the Fibrous Products Division, there
are numerous UNARCOQ plants scattered over
the country representing the various other divi-
sions of the company. Development of Unibestos
has been a major part of the company'’s success.
As a result of its outstanding performance,
Unibestos is the preferred insulation in more and
more industries today and is proving to be a su-
perior insulation in the atomic and nuclear field.

Copyright 1935—Unies Atbeitas & Rubber Campany

Tyler, Texas—Plant
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})ggtos has long been known  for its excellent msulatmg

propertzés’. "More popularly lmown as B ."ﬁrePl‘OOf ' ma-

ARAOSITE...

the special fiber that gives
UNIBESTOS long-lusting strength

ong—ﬁbered Am051te asbstos ls m.med hundreds of feet
below the earth’ s surface. The long fibers of Amosxte make

There's o difference in asbestos. Ordinary asbestos as shown
oh f\he left tends to pack down. An equal weight of Amosite
/ “:~n on the right) retains its resiliency and remains fluffy to
more and better heat seals.
<

RESEARCH...

develops superior single-layer

: e =z . .
Because,Um_b_es?to.g_:s made x_-wrth .procssed .Amosxbe
UNARCO‘-éﬂgihéex% are b]e"h build -a-"tough pipe

m_sulauon thh hxgh thermal eﬁuency In fact, Umbstos

1200 F.’Tests\;ndon-t.he-)ob ‘installations prove that

Rapa o SR A

there are neghmble shnnkage and mxp.x;num heat loss when

insulation

“Vances in plpe-msulohon hnslory. smgle-layer opplication.
“The long interlacing ﬁbers between abutting sections form
:'posxtxve heat ‘seals ..U ma.ke double-layer apphcatlon

g B&xdw provxdmg out.standmg savmgs in mstal]atnon
time and -cost, Unibestos is able to resist shock . . . to
mthstand moisture, acid or other chemical fumes. . . to re-
- main efficient after contmued remova! and reapphcatxon.
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T This outstandmg performanoe is the mult of a special
B combmahon of superior materials, advanced engineering
and the most modem and eﬁcxent manu.factunng methods

¢ YRR
A lab scene at the UNARCO plcm in Bloommgwn, Illmols Here
“Unibestos is continually tested to assure that its strength, du-
. rchlluty end msulchng eﬁmency conform 'o quality standards.
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1. Row material by the carload. Amosite, the special long
fiber asbestos, arrives ot the plant after completing the
long trip from the mines in Transvaal, South Africa.
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2. A blend of two grades of Amaosite is fed into the fiberizer.
Here the fibers are opened up, combined with diatomaceous
earth and sprayed with a siliceous binder.
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5. When the desired thickness is reached, the mandrel is

moved to the sizing rolls where the outside diameter of
the section is controlled.
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6. After an exacting weight check, the insulating section is

stamped with an identifying code number . . . then it gets
a refractory cooting to provide a smooth surface.
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3. A metal cylinder, called the mandrel, is placed into posi- 4. Traveling on a 40" belt, the “lap,” or layer of treated
tion. The diameter of the mandrel determines the inside fiber, rolls around the mandrel building up its thick-
diameter of the pipe insulation to be formed. nesses with each revolution.

PERIOR CONSTRU
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7. The mandrel is removed and returned to the buvilding ma- ‘ t 8. Constant checking of the temperature and belt speed
chine to form another cylindrical section. Now the insulating assures completely effective drying.

section is ready for the drying oven.
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11. Then the well-trimmed sections are moved o another cut-
ting machine which splits the cylinders in half. When
specified, these sections are available in full cylindrical form.

15. In the laboratory, quality testing is a continuous operation.

Here, Unibestos is subjected to increosed pressure to de-
termine the rupture point.

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 6 of 46

12, Before packing, the sections ore checked to assure proper
conformity to exocting dimensional standards. Smailer
sections are tied together for protection in shipment.
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16. Special equipment tests Unibestos for thermal conduc-
tivity and strength. These and other tests assure g uniform
quality insulation that pays off on the job.
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UNIBESTOS--THE QUALITY NS&BE.ME@;
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FOR REFINERIES
AND PETROCHEMICAL
PLANTS

Unibestos offers superior insu-
lation . . . withstands fumes.
Built extra strong, it may be
effectively removed and reap-
plied again and again. It's the ;
idea!l insulation for instalio-
tions demanding periodical
pipeline inspection.
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FOR MARINE
AND ATOMIC INDUSTRIES

Single-layer Unibestos is well
. -suited for ships ond other in-
stallalions where space is at
a premium. Its unmatched
characteristics make it the pre-
ferred insulation for atomic
projects everywhere.

FOR POWER PLANTS AND
HIGH-TEMPERATURE STEAM
LINES

When Unibestos is on the job,
more live steam is available
for efficient power production.
This tough, durable insulation
withstands vibration .. .doesn’t
shotterunder extraordinary im-
pact . . . maintains long-life
efficiency.
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T0 MEET YOUR EVERY RE@@IREMENF ~

Positive protection against heat loss

Cuts application time and costs

Withstands moisture, acids and chemical fumes

Resists shock . . . reduces costly breakage

Less heat loss at the joints

Constantly and effectively re-used

Negligible shrinkage at 1200° F.

Fully coated — for exceptional handle-ability

Fire resistant

Effective in nuclear installations

Unarco: Unibestos Brochure (1954)
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Easily adapted for fabrication into any shape

Widest range of sectional sizes
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~ ONLY UNIBESTOS OFFERS YOU SO RMANY
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Positive protection against heat loss

Now one material, Unibestos, offers su-
perior insulation for all temperatures up
to 1200° F. Unibestos provides a durable
seal against heat flow. And with Unibestos,
calcination and dehydration are virtually
eliminated. Its low thermal conductivity
guarantees real insulating efficiency.

, T~ JOE BESTOS ' . :
s O SAYS: > ,
AN Smoother... Fully coated for exceptional handle-ability
. i ::“:::,': here. - Nov_v Unibestos is manufactured with an integral refractory coating.
Unibestos has Besides creating a better appearing insulation, this smooth coating
a special v makes handling easier, and application handling becomes more con-
coating that . venient. In most cases there is no need for canvas for durable Unibestos
makes it a : requires no additional protection inside buildings. However, canvas
pleasure to : and bands are available on request.
handle, -
yet costs

nothing extra.

Cuts application time and costs

Because Unibestos is a strong, durable insulation, it
can be applied with the minimum of fuss or muss
using the standard methods and regular tools. Short
lengths can be quickly cut on the job without shatter-
ing or end breakage. Installations made with single-

+~ layer sectional Unibestos require less time . . . less
. labor.
Unarco: Unibestos Brochure (1954) Published by AsbestosClaims.Law
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IMPORTANT ADVANTAGES

=f

Less heat loss at the joints : JOE BESTOS

The long interlacing fibers of Unibestos form their SAYS: - TI
own heat seals . . . provide positive insulation for the ; Remember, . .

most difficult joints. Independent tests show that - single-layer v L
pipes insulated with single-layer Unibestos lose less : Unibestos locks in ==

heat than pipes insulated with other double-layer - '“°': :"’;"h“" .
insulation. Since a Unibestos installation needs no f Tooas J04e AT Nl
calking at the joint, there’s an appreciable saving in : in’;ula,;“,_ s
installation time. ! , _ ) e

JOE BESTOS
.SAYS:

Acid or chemical
fumes don't get
anywhere with
Unibestos! This

quality insula-
tion withstands
all kinds of
fumes and
vapors.

Withstands moisture, acids and chemical fumes

With Unibestos, there is no danger of acid fumes impairing
the effectiveness of the insulation. Even after continuous ex-
posure to various chemical fumes, the insulating capacity of
Unibestos remains unchanged. Since acid and chemical fumes
are so often encountered in today’s industries, the chemical
stability of Unibestos is a big advantage. Submerged under
water for weeks, it dries to its original characteristics.

JOE BESTOS
SAYS:

1200° F! That's a
real test for pipe

- insulation.

. . N Unib
. o e . - nibestos stays
Negligible shrinkage at 1200 AN 1 S Yogether, keeps

heatin. ..
doesn’t shrink
or expose the
pipe td a

Minimum shrinkage is one of the most important advantages of | ' o
Unibestos. When subjected to high temperatures, ordinary pipe insu- RSPy
lations pull apart between sections . . . allow heat to escape from the ]
pipe surface. Because Unibestos has no shrinkage at temperatures up

y to 750° F., and negligible shrinkage up to 1200° F., there is little 8IG :’“'
; danger of heat loss at any point along the line. This means that the oss.
~ +  added precaution of double-layer installation is unnecessary, and the ' \ / / ‘
added application cost is eliminated. ; /
‘ N A
cy. -~
i e\
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YOU CAN BE SURE OF DURABILITY. ..
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Fire resistant

Laboratory tests have demonstrated that
Unibestos protects against an excessive and
rapid gain of heat . . . holds up even when
subjected to long exposure to extremely high
temperatures. Sudden and violent fires occa-
sionally encountered in industry really prove
the point. Where non-insulated pipe has
buckled, given away to permit the pipe to
melt, Unibestos has remained unchanged.
Vital lines stay in place and the pipe itself re-
mains protected until the fire is brought under
control. Made almost entirely of Amosite
asbestos, the well-known "fireproof”” material,
Unibestos offers additional safety against haz-
ardous costly fires.

This devastating fire produced such terrific heat that even tanks bu:kled
. (left foreground). But pipes insulated with Unibestos stayed intact—

proving the resistance of Unibestos to extreme temperatures. -
) ,/ - R PR qpavﬁfe-: Lalac TN -—-—.n.::vv— T~y ’__'__;..'-—Z-E: - T ._::_;*'_l‘ - Y -r-—u-:—-s‘ Q
. JOE BESTOS :
SAYS:

In cose of fire you can depend S
on Unibestos to give your -
pipes added protection . . . - Many industrial operations require repeated access to pipes and
reduce the cost of reconstruction. | fittings and here’s where Unibestos pays off again. Unibestos can

: be removed and reapplied again and again without damage and
withou't losing its excellent thermal efficiency. Records show that
Unibestos has been reapplied as many as 25 times and stxll per-
forms like new.

Constantly and effectively re-used

ey g i e A e e e .‘_‘g_:}'-r'-s-.-a T -
. L etient b3 i b i Emein S :1 o o b - R o~ ~ _._—-L..AA‘ ——— -—-£
JOE BESTOS
SAYS:
Effective in nuclear installations Atomic sub or atomic plant,

you can expact to see Unibestos
on the job, bringing effective
insulation to the big projects
of the future.

Unibestos is playing an important part in the
development of the vital atomic energy program.
Its unmatched characteristics are being used to
advantage for insulating various nuclear power
plants. Unibestos is also particularly well suited
for insulating the most modern atomic-powered ¢
~ ships. The same outstanding properties that make - \< o
! Ty Unibestos so widely used in today’s industrial :
S operations are proving equally effective in the
developments of the future.

Unarco: Unibestos Brochure (1954) Published by AsbestosClaims.Law
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Resists shock . . . reduces costly breakage

Here's a big savings. Many industrial plants report that breakage
from other types of insulation can range from 109, to 20¢%. This
costly waste is practically eliminated when Unibestos is used. Its
fibrous structure makes it tougher so that it's almost impervious to
all sorts of impact and vibrations. Pound it, drop it or subject it
to all sorts of rough treatment— Unibestos won’t shatter. It stays
together in shipping, in warehousing, in installation. Losses are
negligible and installation costs go down.
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Easily adapted for .
building any shapes -

Unibestos is simple to cut, miter or
groove for rapid and effective insula-
tion of bends, ells, tees, expansion
Jjoints and other fittings. In fact, fabri-
cations are easily made by cutting
strips, segments or other shapes as
needed and joining these elements
with silicate and fiber binder. The re-
sulting fabrication is as strong as the
original insulation . . . reduces drying
time and eliminates cracks.

JOE BESTOS
SAYS:

No shattering here!
Unibestos pipe
insulation resists shock.
Built strong to stay
strong, Unibestos gives
you extra durability.
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Widest range of sectional sizes

Whatever the installation, Unibestos meets the requirement. For
Unibestos pipe insulation is available in the widest range of sec-
tional coverings, both in sizes and thicknesses. Manufactured in
these standard dimensional sizes, Unibestos is easy to order and
provides the right fit without special specifications. Standardized
sizes mean faster delivery, too. Special sizes are available up to

Published by AsbestosClaims.Law
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MOTION STUDY OF AP-
PLYING INSULATION TO
A 4" LINE

The presence of a large
number of light streaks in-
dicates a relatively greater
time-motion operation
. . « the absence of light
streaks indicates rela-
tively smallertime-motion
operation.

BEESEAYERINSTALCATIONSE
TimeaZminuterk 2&sscond >

N 3
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. Until the development of Unibestos, it was necessary to It was necessary, therefore, to apply muliiple layers with

apply insulating materials in two or more layers for high
temperature applications.

The material available could not be used over the entire
range of temperatures to 1200°F. because the more efficient
insulations would not withstand the higher temperatures,
and the insulations which were suitable for use at higher
temperatures were not too efficient.

Being non-fibrous, the smooth edges of the available
insulation did not form a proper heat seal at the joints.

staggered joints.

With the development of Unibestos, a fibrous insulation,
a new method of applying insulation was introduced—
the single-layer application method.* Being fibrous, there
is an interlacing of fibers between all joints that is more
efficient than multiple-layer application. See joint heat
loss table. Unibestos has the inherent strength to with-
stand handling in large half-round sections . . . is suitable
for all temperatures to 1200°F.

* Aswith any pipe insulation, some provision must be made to accommodate pipe expansion.
For further details on the application of Unibestos sectional pipe cocering, see poge 16,
-

il T b e an i ] e = badabee e St 4 —y T e 2 a Rn o el -
. - Tov . ©  UNIBESTOS .
JOINT HEAT-LOSS TEST RESULTS N h Pipe "g . “a*
Test Resuits of Surface Temperstures - tdsviation Insviotion . N Y Insvlatien - .
ond Heot-Loss at Joints e (Single Loyer) {Single Layer) - <. (Double Layer) .
e e o e e . e e ek A e el USSR £ ea Y e - i R - Lot in S N . SR . -
Thickness of covering, inches 2.50 2.48 2.45
Density of covering, tbs./cu. ft. 14.00 12.95 12.24
Energy supplied to heating coil, watts 580 450 610
Energy supplied to heating coils, Btu's/hr. 1979 2218 2081
Temperature of pipe, °F. 600 600 597
Temperature of test room, °F. 75 75 75
Temperature difference [pipe minus room), °F. 525 525 522 -
LAsnrege susface lemperature {not including joints), F£.) 114 122 11%
N, . {Avercge jaint temperatury, F.) : 134 152 143 6 .
4 {Aversge rise in lamperature ot joint, F.) 20 30 27 r2
Heot-loss through end caps, Blu's /hr, 244 246 244
Heat-loss through covering, Biv's /hr, 1735 1972 1837
Unit heot loss through covering, Btu's/hr. per sq. fi. of pipe
surface per degree (F.) of temperature difference 0.244 0.278 0.240

Test results of on independent laboratory.

Unarco: Unibestos Brochure (1954)
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Because Unibestos is available in full cylindrical shapes
up to 44 0.D., it has gained widespread acceptance as
the time-saving way to insulate underground lines.
™ Tequiring less handling and no special banding, these
11 eylinders provide an ideal way to insulate a line for
tunnel, trench or conduit application.
Installation is simple: the insulation is slid onto the
pipe; the transverse joints are taped and the insulated
pipe is ready for the casing. The casing is then sealed to

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 14 of 46

Sliding 3’ sections in place.
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make a strong, efficient and economical assembly for
the distribution of steam or fluids underground.

This system has become increasingly popular where
heat is supplied from a central heating station. In
situations like these, Unibestos has supplied superior
underground insulation for everything from schools,
churches and colleges to hospitals, utilities and railroads
as well as for processing lines for industrial plants.
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APPLICATION OF UNIBESTOS SECTIONAL PIPE COVERIN(
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The conventional application methods for sectional
coverings are suitable.<Since the edges are all square
and felted, they close up tightly and, as a rule, need
little or no pointing. Unibestos is now manufactured
with an integral refractory coating that provides a
smooth surface for easier handling. The conventional
canvas finish can be eliminated for most inside work
since the appearance is attractive; tough Unibestos
does not require reinforcement,

Where the pipe insulation is exposed to traffic or
severe service conditions, an application of a layer
of asbestos cloth, cemented on with sodium silicate,
is recommended.

Unibestos has a pre-calculated inside diameter to

I T T e

it Al AT

SR s e MNPy - e o

AL R P

permit radial expansion of the pipe at high temper-
atures. This permits the pipe to move longitudinally
inside the insulation and expand and contract with-
out opening up the joints between sections. With
Unibestos expansion joints can fulfill their function
without danger of heat loss so that the whole line is
insulated efficiently.

The number and spacing of expansion joints de-
pend on the pipe temperature which affects the
linear expansion of the pipe. (See the Expansion
Control Chart on the opposite page.} - -

Typical expansion joints are shown below. Pxpmg
bends can be covered with mitered sections or pre-
fabricated insulation fittings. Unibestos is easy to fit.

Q
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 aammmand UMIBESTOS MPE INSULATION

s WEATHER COATING

UNIBESTOS Pivg
INSULATION SLEEVE,
TAPERED

CEMENT IF REQUIRED
| TO FiX END OF SLEEVE

b )N D LN B,

Eb—- WiRE OR BAMO

T_ EXPANSION SPACE
1 % N COWD

SREET mETAL SO

St SHEET METAL SCREWS

Vertical Type Expansion Joint

QS PIPE INSULATION

-

e WEATHER COATING

WPPORT NG

INSULANCN STARES

] SHEET méTal SCE NS

wWItE Of BanD

Camd
ETPANS.ON SPATE
& 200

{ e SAEET mETaLLOVER

Vertical Type Expansion Joint

UNIBISTOS PIPE INSULATION SLEEVE, TAPESED
CEMENT IF REQUIRED TO MX ONE ENO OF SittvE
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i
EXPANSION CONTROL -
i
~=n. F. | Linear Expansion | Insulation Expansion Joint | Average Expansion F 1'
ﬁ per 100 Ft. Spacing Per Joint i
1
— 3
- {
1000 9.4” 12' One Inch [
950 8.8" 12/ One inch ! UNIBESTOS MIPE NSULATION g '
900 8.3" 12/ One Inch :
© 850 7.7 15 One Inch
i 4 : SEGMENTS CUT 1RO
800 7.3” 15’ . One Inch = 2"?‘.‘05::“ ;",E'";L{s |
’ H NSUtA N A
750 6.7 ' 15 One Inch 3 CEMENTED 10CEINER
. 1O FOIM PREFARRICATED ——
700 8.2” 18’ One inch  _ ! EHLBOW MSULATION
L4 ’ i -
650 57 18 One Inch SLOminT EXIENG OvER
400 5.3 18’ One Inch 4' WHD EaD
M |
550 47" 2y One Inch :
500 4.3" 21 One Inch
LOCATE EXPAMSION JOMT [}
. WITHIN THEEE FEET OF . e— ) — —~—
whwwmmﬂ SN A F VAR oo o€ e . HITING INSULATION \ -
Mw“—r&"&sh ST PP 5 o v e it s it b et ~/ -
~ -
UNIBESTOS PIPE MSULATION \ ~ /\
> NN -~
e WEATHER COATING ] 1\ \\ NN
! 1 \ » O\
—_— —\
b ASBESTOS CLOTH : ‘ \
CEMENTED 1O PIPE COVERING ' p\
t N
WIRE OR 1AND
14
4
§ . . .
-t 2 SNEET mETAL SCREWS Prefabricated Insulation for Pipe Bend
Q/ B T ﬂ.‘._— SHEET mETAL COVER UNISESTOS MIPE INSULATION
S I WEATHER COATING
L H ] ASBESTOS CLOTH, CEMINTED 10 PPt COVEING
: : SUPPORT RING WIRE OR SAND
; : PACK JOINT wiTt SHEET METAL SCREWS
:5’;‘:;“5;”,381 or wu “ETAL COVER
PREFERARLY WHEN PACK JONT WITH MINERAL WOOL
' EXPANDED BUT AT OR ASBESTOS FIBER, PREFERARLY
LEAST % N wHEN wrEN EX®AnDED
cow {r BUT AT LEAST
L U1 T A . . N wntn cono

| 4

Vertical Type Expansion Joint

{Suitable Where Exponsion is About One inch}

UNIBESTOS PIFE INSULATION
WEATHER COATING Horizontal Type Expansion Joint
e INSULATION STAPLES

{Suitable Where Expansion is About One Inch)
WIkE OR BAND

EXPANSION SPACE, M ™ wHEN COLD

: SHEET mETAL COVER
-

v.v
.“

- 9
%
DN 239 9:2:9:9.9: S Ml 7= %5% %4
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APPLICATION OF UMIBESTOS TO

FLANGES, VALVES AND FITTINGS
O

A ,
D T BN e it e e i
l Since Unibestos is available in sectional form to 44" 0.D. over the collars, thus completing the flange installation.
and in thicknesses up to 5*, it is simple to cover various On valves the insulation can be fabricated to cover flanges
fittings with fabricated, removable insulation. and bonnet by cutting sectional Unibestos pipe insula-
Sectional pipe insulation should be installed with suffi- tion at 45° and cementing it together to form a "‘tee.”
cient space to permit the withdrawal of bolts. Where Reducers, 45° laterals, and crosses can be insulated by
thicknesses of insulation less than 3 are involved, build using sectional insulation. .
up to the height of the flange with collars cut from a Where a complete removable and replaceable job is”
; standard section of a larger pipe size to fit around the desired, the unique features of Unibestos insulation lend
o pipe insulation. A section of sufficient length is placed themselves admirably to efficient, low-cost installation.
:
1]
T S ST I 1Y SN e SR R e e o
D

UNIESIOS #:0¢ SULANOM

HLANGE COVER CUT
FROM UNISESTOS MPE Me3LATION
) NG COMARS
] ¥ SEQUIRED CUT FROM

U BESTOS MPE IMSULATION

L

PR

Flange Insulation

N TS ST g A NI s T Y, T Y

S S S

UNREITOS AIPE SIS iGN

SOt amD MamCE COVES
emed 4y (1T MG

3 ROE a0
a) 03 OELEIE) and
Ctetmims 1OGE 0

e.‘

High Temperature Gate Valve Insulation

iy T A Y 3 ST S T L T
e S M i 7 et i ¢ 2 e S U LI

e S e V28017 0 o o e " (A ¢ % e,

Fitting short collors over ends of the
insulation on each side of the flange.

Unarco: Unibestos Brochure (1954)
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Placing a long collar (also cut from
Unibestos) over the two short collars.

The complete instollation. Smooth,
neat, efficient and readily removable.
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PHYSICAL AND THERMAL CHARACTERISTICS

1 - i‘ Unibestos -
R : Pipe Insulation
. Density - q
3 (Ibs. per cu. 1) L 18 g
. Modulus of Rupiure .
" {Ibs. per 3q. in) ¢ 120
‘_. Compressive Strength
N (ot 5% deformotion—Ibs. per sq. f1.} - :
d Dry i 1600 }
’: Saturated L, 1100 4
- Compressive Strength { h
. (ot 5T deformation—Ibs. per sq. ft.) i, § i
After soaking heat for 24 hrs. ot b i A
500° F. H 1600 : |
750° F. 2 1450 &; ;
! 1000° F, : 1300 )
", 1200° F. 1200 _l !
< L s
. Weight Loss after sooking heat for : J ‘
- 24 hrs. ot N |
1 500°F. : 1.0% i p
; 750° F. 3 23% i r
b 1000° F. ' 5.1% i '
t'.’ 1200° F. 3 6.9% 5. |
[ Linear Shrinkage B 4 :
! Soaking heat 24 hrs. ot . H
A 500° F. - 0.0% i
) 750°F. - 3 01% ;
8 1000° F. F 02%, s ;
, 1200° F. v 05% ¥ sz
i k .
;' Linear Shrinkage s
I One foce exposed 24 hrs. ot 3 ! -
Y 3 18 500° F. r 0.0% -
750° F. : 0.0% .=
1000° F. 5 0.0% L -
1200° F. : 0.0% P E
* § : ! =y
° Moisture Absorption by Volume 3 . B
- In atmosphere of 70° F., 90, relative humidity k HE
1 doy 4 1.0% ' £
¢ 7 days L 2.7 | =
i 14 doys q 3.5% : E
! 30 doys ! 6.1% .
—

Thermal Shock Resistance—No warpage, spolling, or cracking by air cooling or water
quenching from moximum temperature recommendation.

Combustibility — Material is completely inorganic; no flash or Aame point.

Resistonce to Acids and Caustics—Can be exposed to either solutions or vapors of acids or
caustics commonly vsed in industry with negligible effect on the physical characteristics

VP FTA Y D EoTiER

o )
| | ?
£ i A~
> w 70 - / !
- o :
s & | / !
2 : 40 l /
3z & i / UNIBESTOS
o - ! Low th ivity . . .
> G so A ?w er.m.al conductivity .
; ] [ = high efficiency . . . long life -
o '
® X | / The thermal conductivity curve shown at
y - & i d the left represents the average values of
—_ i 40 L~ ‘ tests obtained in accordance with ac-
z / ; cepted test methods. Field tests have
proved the ability of Unibcestos to main-
30 - - tain its insulating efficiency for the entire
100 200 300 400 500 600 700 800 900  service life of the material. ‘

MFAN TEMPERATIIOE °F [IAINIED T/ AIIYCO CHIDE A OV

Unarco: Unibestos Brochure (1954)
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TABLE OF THICKNESSES FOR UNIBESTOS PIPE INSULATION

r O
—*~:::::::.—-.~::““ AR AL § 03] e o O e s e o TS MW TR 2 Tem i R
= Nominat Nominal Nominal Neminal Nominal Nominal Nominal
iren Pipe Size ¥ Ineh 1" 2" 2" 3 3" 4"
Thick Thick Thick Thick Thick Thick Thick
Nominal Q. D, Actual Achual Actual Actual Actual Actual Actual
Thickness Thickness Thickness Thickness Thickness Thickness Thickness
inches fnches Inches Inches Inches Inches Inches Inches Inches
Y 0.840 1 1% 2% 2% IV 3% 4%
Y% 1.050 2% 1'% 134 2% 3% 3Y% 4%
1 1.315 1% 1'% 2% 22V 3% 3 4% L
17 1.660 W 12 11%% 2% 2% 3% 3%
1% 1.900 1V 1% 2% 2% 3 34 4%
2 2375 1 1'% 2% 2% 3% 3% 4%
2 2.875 1Y 1% 2V 2% 3% 3% 4%
3 3.500 1Va 1% 2Vis 2%s 3V 3% 4%
3% 4,000 - % 1 2% 2% 3V 3%, A%
', \ 2\
(¢ o
: 4 4.500 1Y 1%s 2% 2%s 3% 3% 4%
e 4N 5.000 1% 1% 2%s 2'%s 3Va 3% 4%
5 5.563 Y 1% 2% 2% s 3%s 4%
6.625 1 1%a 2 2% 3% 3WWis 4%
7 7.625 1142 2% 2% 3% 3% 4%
8.625 1'% 2% 2"V 3 3% 4%
9 9.625 1%, 2% 224 3% 34 4%
10 10750 1% 2% 2'% 3% 3% 4%
1V 11.750 1'% 2% 2% 3% 3% 4%
: 12 12.750 1% 2% 2% 3% 3% 4%
4 141018  14.000 1% 2 2Y%s 3 3 4
Uptoand ...... 2 2Vs 3 3 4
" { Including 36 '
e T S R o T T R T AR T,

Unibestos pipe insulation is manufactured in thicknesses
that conform to accepted industrial and manufacturers’
standards—sometimes known as ‘“'simplified dimensional
standards.” In order to adhere to the exacting require-
ments of these standards Unibestos builds the outside
diameters of all their pipe insulation to closely approxi-

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 19 of 46

mate the outside diameters of corresponding iron pipes.

By conforming to these standards, Unibestos further
simplifies installation and virtually eliminates any dimen-
sional confusion or adjustment. Such uniform manufac-
turing standards are particularly useful in those few cases
where double-layer insulation is desired.
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LIST PRICES OF STANDARD SIZES AND THICKNESSES
UNIBESTOS INSULATION

List Prices Per Lineal Foot — Unibestos Pipe Insulation — Standard Sizes

e SRR o S
: Nominal Pipe Thicknesses .
! Size T WA 2 2" 3 3A° 47 4" 5° I
i Ya* .22 A8 .75 1.00 1.20 1.55°*
i %” .24 49 .80 1.05 1.35 175*
! 1" 27 .52 .85 1.10 1.40 1.80°
; 1" .30 56 90 115 1.45 1.95*
H 1" .33 .60 .95 1.20 1.55 2.00° .
: 2’ 36 o4 1.00 1.25 1.65 2.10 2.45° !
: 2% .40 .70 1.05 1.35 1.75 2.25 2.70* ;
4 3’ 45 76 1.15 1.50 1.90 2.35 2.85° ;
i 3n° .50 .82 1.25 1.65 205 2.60 3.15° . k-
i 4" .60 .88 1.35 1.80 2.20 2.70 3.30 3.80° 445 |
H 44" 65 94 1.45 1.95 235 2.95 3.50 4.00° 480° .
; 5 70 1.00 1.55 2.10 2.50 3.00 3.55 415° 4.85* i
6" .80 1.10 1.70 2.25 2.70 3.30 3.90 2.5 5.30° !
7" T 1.20 1.85 2.40 2.90 3.60 4.25 4E5° 575° |
8’ 1.35 2.00 2.55 3.5 3.85 4.55 525" A
9” . 1.50 2.20 2.80 3.40 4.20 4.90 5.60° 6.65° i
10° . 1.65 2.40 3.05 3.65 4.65 5.40 6.15 710 .
) nr 175 2.55 3.20 3.90 4.90 570 8.50° 7.50°
‘E@/’ R 12° . 1.85 2.70 3.40 4.10 515 6.00 6.85 7.90
147 L. 2.10 3.00 3.80 4.60 5.55 4.50 7.45 8.55
\ . 16" . 235 3.30 4.20 5.10 6.15 7.5 8.15 930
- 18° . 2.50 3.60 4.60 5.60 6.70 7.80 8.85 1010
20° 4.00 5.00 6.00 7.25 8.45 9.55 1085
22" . . 4.30 5.40 6.50 7.85 9.05 10.25 .65 i
b

« Nonstandard sizes subject to minimum orde,r requirements,
*=* Sizes 26" and larger sizes are available, and subject to minimum order requirements,

NSRS i S RN ol 0. - AT
= T TRk TN S R e an b,

el

. List Prices — Unibestos Insulation for Copper Water Tubing
1
i e Nominal Thicknesses |-
! Tubing Size v g v A3 v ,
UNIBESTOS COPPER WATER > ‘22 1 275 :20 3
* . 44 . . o
TUBE INSULATION Y* .24 49 .80 1.05 e b
Unibestos insulation is also B .27 .52 85 1.10
manufactured in standard sizes 1%° 230 56 90 1.15 .
for copper water tubing. The 1" EE 50 95 1.20 S
outside diameter of copper 27 36 o4 1.00 1.25 165
water tubing is }§” larger than 2%° 40 70 1.05 1.35 175 |
copper tubing. ¥ 45 76 KE 1.50 150
A 50 82 1.25 1.65 205 | _
! 4" .60 .88 1.35 1.80 2.20 ‘
: 4" 65 94 1.45 1.95 2.35 ;
» ™ 5" 70 1.00 1.55 2.10 2.50 :
C 6 80 110 170 2.25 270 .
‘ TAVTIERC, T S eI " T TN R T T L e X VT AP IR R T - L Ty e
A e W e i 1 e e o W Nt e e ot s - = o e e i e WA P . e e R e & 8 8 e
Unarco: Unibestos Brochure (1954) Published by AsbestosClaims.Law
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UNIBESTOS PROVIDES DURABLE PRGTECTION TO INDUSTRIES...EVERYWHERE

N e e c—— ——

]

.

Refineries, Gas and Qil Companies Paper Mills
American liberty Oil Company Container Corp.
Anderson Pritchard Qil Corp. East Texas Pulp & Paper Co.
. Arkansas Fuel Co. Everett Pulp & Paoper Co.
Associoted Refinery Filing Fibre Co.
Atlantic Refining Co. longview Pulp & Paper
Atlas Processing Oxford Paper Company
Barnidall Oil Co. Rising Paper Co.
Bay Refining Compony Southern Poper Co.
Ben Franklin Refining Co. Strathmore Paper Co.
Champion Refining Co. Sutherland Poper Co.
Cit-Con Compony : Weyerhaeuser Pulp & Paper Co.
Cities Service Oil Co. F S S - e
Consumers Cooperative Association = TEVIDRE N i e -
Continental Oil Co. . Large Industrials
Cosden Petroleum Corp. L
Crown Central Petroleum Corp. : . .
Deep Rock Oil Corp. Aluminum Co. of Americo
* Derby O.il Co. e American Con Co.

Eastern Stotes Petroleum Co. 3 B°k°.‘ Inc.. . -
El Dorodo Refining Co. Bendix Aviotion Corp.
Esso Stondard Oil Co. I 8ude Co. X
Ethyl Corporation ' Celanese Corp. of America
Frontier Refining Co. L Columbian Corbon Co.
Gulf Oil Corp. 5 7 Commercial Solvents Corp.
Humble Oil Refinery Ve Continental Can Co.
Lion Oil Co. : Copolymer Corp.
MacMilliom Petroleum Co. ' Corn Products Refining Co.
Magnolio Petroleum Co. - Diamond Alkali Co.
McMurray Refining Co. 3 E. I. duPont de Nemours

. N. M. Aspholt & Refining Co. v ’ E?stmon K?dak Co.

o Paluxy Company ; Firestone Tire & Rubber Co.

Ponhandle Refining Co.
Pennzoil Co.

Phillips Petroleum

Pontiac Refining Co.

The Premier Refiring Co.

The Pure Qil Co.

Sheil Oil Co.

Union Qil Co.

Sid Richardson Gescline Co.
Sincloir Refining Co.

Skelly Oil Co.
Socony-Yacuum

Southpart Petroleum
Stondard Qil Co. of Californic
Standard QOil Co. of Indiona
Stondord Qil Co. of Louisiana
Standard Qil Co. of Ohio
Sun Oil Compony

Sunray Qil Corp.

Texas Co.

Tidewoter Associated Qil Co.
Tutwiler Refining Co.

Wagner Refining Co.
Worren Petroleum Co.

. General American Tank Co.
. General Electric Co.

X General Tire & Rubber Co.
f : B. F. Goodrich Co.

Great Southern Corp.
International Poper Co.
Jefferson Lake Sulphur Co.
Koiser Aluminum Co.

The Koppers Co.

Morton Salt Co!
Nash-Kelvinotor Co.
Neches Butane Rubber Co.
v Pon Am Southern Corp.
Potlach Forest, lnc.

Rohm & Hoes Co.
Southern Alkali Corp.
Tennessee Eastmon Corp.
United States Rubber Co.

-

A g aie T

Goodyear Synthetic Rubber Co.

Pulimon-Standard Cor Mfg. Co.

— -

I e Wt . e

Steel Campanies

Bethiehem Steel Co.
Carnegie-lilinois Steel Co.

PR T ey

T e s s e 2 S

T R A

Inland Steel Co.

Chemical Companies

Carbide & Carbon Chem. Div.
Dow Chemicol Co.

Jefferson Chemical Corp.

Lion Chemicol Co.

Mathieson Chemical Co.
Monsonto Chemicol Co.
Phillips Chemical Co.

Shell Chemical Corp.

Spencer Chemical Corporation

REAPRI
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Pittsburgh Crucible Steel Co.
Truscon Steel Co.

U.S. Steel

Wheeling Steel Corp.
Youngstown Sheet & Tube Co.

B saEID ey Loty

ik Bl

Utilities

Alobomo Power Co.
Arkansas Power & Light Co.

P L T LAR I aP

Famtent Vo,

|
!
!
[
!
'
{
i

e et e e, S0 e | y— e oy

@

- e deNalad

Central New York Power Corp.

Commonwealth Edison Co.

Consolidated Edison Co.

Dayton Power & Light Co.

Dept. of Water & Power, City of
Los Angeles, California

Detroit Edison Co.

El Paso Naturol Gas Co.

Florida Power Co.

Georgio Power Co.

Mississippi Power Co.

Nebrasko Power Co.

Pocific Gos & Electric Co.

Philadelphia Electric Co.

Public Service of Indiona

Public Service of Okla.

Rochester Gas & Electric Co.

Southwestern Gas & Electric Co.

Southwestern Public Service Co.

Texas Eostern Tronsmission Corp.

United Gos Pipe Line Co.

West Penn. Power Co.

i -4 PRt oty S
. BRI — Sy 2l

Designers and Engineering
Companies

Bobcock & Wilcox Co.

E. 8. Bodger & Sons Co.

C. F. Broun Company
Combustion Engineering
Delta Engineering Co.

The Drave Co.

Dresser Engineering Co.
Esbosco Services

Fish Engineering Co.

Fluor Corp.

Foster-Wheeler Co.

Gasoline Plant Construction Co.
Wyatt C. Hedrick Engr. Corp.
Koiser Engineers Jo.

M. W, Kellogg Co.

Koch Engr. & Const. Co.
Kuljian Corp.

The Lummus Co.

Arthur G. McGee Co.

J. F. Pritchard Co.

Refinery Engineering Co.
Frick Reid Supply Corp.

Rust Engineering Co.

Sargent & Lundy
Sovthwestern Engineering Co.
Steorns-Roger Mfg. Co.
Stone & Webster Engr. Co.
Universal Oil Products

Vogt Company

Walco Engr. & Const. Co.

TSR R . mf'—‘-‘
I R N RS- 1. iy

e e

Universities

lowa State College
Northwestern University
University of Notre Dame
University of California
University of Chicago
University of llinois
University of Minnesota

Santa Clara University
EY 2 U

6
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A(BTU) =

AP =

S s e Al el Ly

Annual per cent fixed charges or the annual
rent of an annuity whose present value is $1.00
(i.e., if the interest rate is 5%, and the payout
period is 10 years, then “a” =.130, an annual
payment of .130 for 10 years compounded at
59, has a present value of $1.00.) Table show-
ing annual rents or annuities which $1.00 will
purchase is available in handbooks. See pages
2-29, 1936 edition, Handbook of Engineering
Fundamentals, Ovid W. Esbach, published by
John Wiley & Son. Annual per cent fixed:
charges will include annual charges for insur-
ance and maintenance in addition to the annual
rent.

Heat saved by addition of insulation increment,
BTU /hr. ft.

Increment of list price of insulation, $/ft. The
increment considered is the addition of 14* of
insulation.

Cost of useful heat, $/1,000,000 BT'U. The cost
of useful heat may be computed by dividing
the fuel cost by its calorific value and the over-
all efficiency.

A multiplying factor to obtain the in-place cost
of an increment of insulation. It should be kept
in mind that once the decision to insulate has
been made, there are some costs such as scaf-
folding, etc., that should be charged against
only the first increment of insulation. Accord-
ingly, the proper evaluation of the multiplying
factor V" will be something less than the
contract price divided by the total list price
of the insulation.

Cost of insulation increment in place, $/ft.

Years required to amortize the increment of
insulation.

Unarco: Unibestos Brochure (1954)
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HOW TO

SELECT INSULATION

The selection of the proper insulation for a particular
service is an engineering problem with consideration
given to a number of factors:

Low conductivity, a prime requisite for an insula-
tion material in that excessive thickness will not be
required to provide the necessary heat resistance.

Heat-resisting qualities so that the insulation will
stay in place at the maximum operating temper-
ature.

. Ruggedness, including durability and structural

strength, to assure minimum breakage during ap-
plication and proper performance during the service
life.

Workability to assure the proper application of
the insulation.

Availability of a broad range of sizes to keep appli-
cation costs to a minimum.

The selection of the proper thickness to provide:

Personnel protection:

Here the thickness selected is properly based upon
the maximum surface temperature of the insulation
that can be tolerated without undue hazard to per-
sonnel. It should be kept in mind that an insulation
covering having a low emissivity will increase the
surface temperature. The surface temperatures
shown in the heat loss tables have been computed
assuming an emissivity of .9.

8. Process control:

Here the temperature of the fluid must be main-
tained within specific limits. Of course, flow rates

Published by AsbestosClaims.Law
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How to sslect insulation — cont.

The problems are numerous and varied. Union Asbes-
tos & Rubber Company maintains a technical engineer-
.ing staff whose services are available for consultation
on specific insulation requirements.

C. Economic thickness for heat conservation:
Here the selection of thickness of insulation required is
properly made upon the basis of economic factors con-
sidering the amortized cost of an increment of insulation
and the cost of heat saved by that increment of insula-

tion. A considerable amount of computation is required

to arrive at the proper economic thickness:

In order to simplify such computation, an index
1,000,000 AP

8760 ABTU

—which is approximately proportional to the cost of
heat saved by the addition of an increment of insula-
tion—is shown in the heat loss tables.

J=

For a particular operating condition, a limiting value
of “J” may be computed once. Then the economical
thickness can be selected from the heat loss tables for
any pipe size.

For straight line deprecialion: it is economical to add
that increment of insulation for which

NSg
\Y

Conversely, the time required to amortize the increment
of insulation is:

B P

For example, if:

the amortization period is 10 years, N = 10

the cost of useful heat is $1.00/1,000,000 BTU, s = 1.00
the annual operation period is 8000 hours, g = .91

the in-place cost for an increment of insulation is 2.0
times the list price, V = 2.00, then

NSg _ 10 x 1.00 x .91 _
\ 2.0 =

and it is economical to add the increment of insulation
for which the index 'J”’ is less than 4.6.

4.6

For sinking fund depreciation:
The economical thickness of insulation to use in this
case may be obtained by solving the following equation:
Sg

Va

For example, if:

Jd <

the payout period is 10 years and the interest rate is
5%, then "a” = .130, and the values fors, g, and V
are the same as in the example above, then:

_Sg _ 1.00 x .91
Va = 2.00 x .130

and it is economical to add the increment of insulation
for which the index “J” is less than 3.5.

If annual charges for maintenance and insurance are
added to the annual rent to obtain the annual per cent
fixed charges, then “a’ will be greater than .130, and

= 3.5

' vJ . Sg .
N = Sz the corresponding value °fv_§ will be less than 3.5.
RECOMMENDED MINIMUM THICKNESS, NOMINAL INCHES
UNIBESTOS PIPE INSULATION
FOR PERSONNEL PROTECTION ONLY
{Surface Temperature Less Than 161° F,, Ambient Temperature 75° F.}
by
. . TEMPERATURE HOT PIPE, °F. ]
, N",’;‘;:"' 200 100 400 500 600 700 800 900 1000 1100 1200 |
4 Size Temperature Difference Pipe To Air R
{ 125 228 325 425 | 525 625 725 825 928 1025 1125
3 17 and Less 1 1 [ L 1 ] 1% ) 1% 2 2 ;
14" | 1 1 1 { 1 1 12 1% {21 2 2 2
2 K 1 1 I 1 1% 1% 1% 2 2 2%
3" ] 1 1 | [ VA 1% 2 2 2% 2%
13T 1 1 1 P 1 1 1Y% 1% 2 2 2%
i 4" 1 [ 1 1 1 1% | 1% 2 2 2% 2%
5° 1 ] 1 ] 1 2 2 2h 2% 3 ,
6’ ! 1 1 1 1 v |2 2 2% 3 37
8" 12 1% 1Va Y 1 a2 2 2Y; 3 3 :
410" A 1% 14 1% VY 1% 2 2% 24 3 A%
112° 1Y% 1% 1% VY 1% 1% 2 2% 2% 3 3%
14" 10 18" | 1% 1% 1% VA | W \Ya 2 2% 3 3 3%
i 20 2 2 2 2 1 2 2 2 2% 3 3% )

Unarco: Unibestos Brochure (1954)
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How to select the *‘J'" factor or the table of recommended thickness

Four different tables of economic thickness of insulation
are shown on pages 26 and 27. These tables should suffice
as an adequate guide for selecting the proper thickness of
insulation for full heat conservation for almost all indus-
trial operating conditions.

For average conditions, the thickness shown in the table
for "'J’" equals 2.0 is recommended. Where fuel costs are
higher and the payout period is longer, the thickness shown
in the tables based on the economic index *'J” equals 3 to
*'J" equals 5 is suggested.

If desired, the particular operating conditions may be

@,"*nalyzed critically by introducing the proper values into

the equation J < Sg/Va and then building up a table of
required thickness by comparing the values shown in the
heat loss tables with the derived value of 'J.” However,
a close approximation of the proper value of “J" can be
made by inspection of the table below showing typical
values. Then, one of the suggested tables of “J’’ can be
selected for use.

Should the derived value of *'J” be less than 2.0, the
surface temperature of the selected thickness should be
checked to make sure it does not exceed the limit necessary
for personnel protection.

Some typical limiting values of “*J,”” the economic index for heat conservation, showing the variation of *J** with
cost of useful heat *'s,” annual operating factor “g,” ratio of in-place cost to list price of insulation increment "V," and

annual per cent fixed charges “a.”

E Cost of useful heat, $/million BTU® $1.00
i Annual operation, hours: 8760 8000 7000 6000
Annual operation, years ‘g™ 1.00 913 .800 .685
Ratio of in-place
cost to list price Annual per 4
of insulation cent fixed s
increment % charges 1
1.5 10 8.7 6.1 53 4.6
12 5.6 5.0 a4 | 3.8 :
15 4.4 } 4.1 3.6 | 3.0 F
X 20 33 ! 3.0 2.7 | 23 J
] 5 25 27 : 2.4 2.1 ] 1.8 ;
! 30 2.2 i 2,0 1.8 1.5 3
] ; 20 17 15 13 1 F
3 2.0 : 10 5.0 | 4.6 4.0 3.4 A
: i 12 4.2 ) 38 33 2.9 if
| 15 3.3 | 3.0 27 \ 2.3 ]
i 20 2.5 i 2.3 2.0 ] 1.7 b
25 2.0 ] 1.8 1.6 1 V.4 ,
N : 30 1.7 | 1.5 13 ) 1.0 3
' 40 1.3 i 1.2 1.0 | 0.9 e
*The cost of useful heat will e $1.00 per million BTU when oil costing $0.10 per yallon with a r
calorific content of 141,000 BTU per yullon provides the heat at an over-all efficicnry of 715,
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RECOMMENDED ECONOMIC THICKNESS, NOMINAL INCHES,
UNIBESTOS PIPE INSULATION

' (Optimum Thickness for Heat Conservation Under Average Conditions Where the Index ''J'"" == 2.0)

; -
i TEMPERATURE HOT PIPE, °F.
H Nominal
: Pipe 200 300 400 500 600 700 800 900 1000 1100 1200
Size Temperature Difference, Pipe to Air ;
125 225 325 425 525 625 725 825 925 1025 | 1125
1" ond Less | 1 1 1 AR E 24 | 24 | 24 | 24
14" 1 ) 1 1% 1% 2 2 2% 2% 2% 2%
o 2* 1 ] |87 187} 1% 2 2 24 2 2% 3
S 2wt 1 1 i | 2 2% 2% 2% 3 3 -
. 3 1 1 T EEE 2% | % | 3 3 3 I
3’ 1 1 1A 14 2 2% 2% 3 3 3 k)
4° 1 1% 1 2 2 2% 3 3 3 3 3
5* 1 1% 1% 2 2 2% 3 3 N kA k17
¥ 1 1Y 1% 2 2% 3 3 A 3 3% 4
8° 1% 1% 2 2 2% k] 3 k17 k] 4 4
10" 1Va L] 2 2 3 3 3 I 4 4 4%
12 1% 1 2 2 3 3 3 k3 4 4 4
14" 10 18° 1% 1 2 2 k| 3 3 4 4 4% 4'%A
20° ond over 2 2 2 24 3 3 3A 4 4 4 5
e R o e v i w1 5 o o e p e T T T
%\
¢ - R - -
7 A T T P ———
., RECOMMENDED ECONOMIC THICKNESS, NOMINAL INCHES,

UNIBESTOS PIPE INSULATION
{Optimum Thickness for Heat Conservation Under Conditions Where the Index ‘'J"* = 3.0)

Nominal TEMPERATURE HOT PIPE, °F.
Pipe 200 300 400 500 600 700 800 900 1000 1100 1200
Size Temperature Difference, Pipe 10 Air
128 225 325 425 5258 625 725 825 925 1025 1125
§ 17 and Less ) 1 1A 14 2 2 2% 2% 2% 3 3
! 1 1 1A 1% 2 2 2% 2 24 3 3 3
) 27 1 1% 1 2 2 2% 2 3 3 3 3A
I 2% 1 1% 14 2 2 2% 2% 3 3 k17 3%
EN 1 J, v 2 2% 2% 3 3 % 3% AN 4
{ 3 ' 1% A 2 2% 3 3 3 . 3% % 3%
i e 1% 1% 2 2% 3 3 3 3 % A 4
5° 1% (R 2 24 |_ 3 3% N 3 4 4 4
& 1% 1% 2 2 3 3 3% 4 4 4 4
8" 1% 2 2 2 3 3A k7] 4 4 42 4N
10° 1'% 2 2% 3 3 I 4 4 4% 44 5
127 1 2 2 3 3 I 4 4 44 L 5
14”7 to 18° 1 2 2 3 3% I 4 4% 44 5 5%
| 20" ond over 2 2 2% 3 '/1 4 4 4 5 ] 5%
T TT T mamteee - e T T
[RPRRPUR DI UE TSP Sy e e G - e i W e e = - 6
)
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RECOMMENDED ECONOMIC THICKNESS, NOMINAL INCHES,
UNIBESTOS PIPE INSULATION
(Optimum Thickness for Heat Conservation Under Conditions Where the Index *J'" = 4.0)
TEMPERATURE HOT PIPE, °F.
NOMINAL
PIPE 200 300 400 500 600 700 800 900 1000 1100 1200
S1ZE Yemperature Dilference, Pipe lo Air
125 225 32s 425 525 625 725 82s 925 1025 1125
1" and less 1 1A IR 2 2% 2 2 3 3 3 3
15" 1 1Y 2 2 22 2% 3 3 3 3% 3% N
S 1 W 2 2% 2 2% 3 3 4 4 4 .
2'A° (2] 1% 2 22 2% 3 3 3 3 4 4
3 1 1% 2 2 3 % 3% v 4 4 4
3" 1 1% 2 2% 3 3 3 3% 3% 4 4
3
4" i 2 2% 3 3 3% 3% 3% 4 4 42
5° 1% 2 2% 3 3% | 4 4 4 4 4 !
& 137 2 2% 3 3 % 4 4 4% 4% 5 i
= 8’ W 2'A 24 3 3% I 4 4% 4% 5 5 N
10* 1% 2% 3 3 3 4 4% 4'% 5 5 S5'%h R
127 Y2 | 24 | 3 3 4 4 | 4n | s s% | 6 !
I 14%w018" T v | 4 an | an | s s | 6 6 :
20" ond over 2 2 3 3 4 4% 5 L] 5% é [ L ;
Tt ey e e L e L o L e e e e 4—:-—-» R e e aeie e > TR T ST IR T RS TR T
ot e s et e T £+ e fms e lal © T s daa e R e ap i - —-...--.-v:.m;-{s..'.'-:‘u'-'-’; il il N tn 2o ssi e i Pk
anat S FAnaritamt e s THT T M T T s o S M o S prr e T T T TR G v~ e 7
—— - b e . ST o i aes dad = s AR e S o BT P el e S B eSS et -
RECOMMENDED ECONOMIC THICKNESS, NOMINAL INCHES,
UNIBESTOS PIPE INSULATION
(Optimum Thickness for Heat Conservation Under Unusual Conditions Where the Index “J"" = 5.0)
NOMINAL TEMPERATURE HOT PIPE, °F.
PIPE 200 300 400 500 600! 700 800 900 1000 1100 1200 .
SIZE Temperature Difference, Pipe to Air i f
125 225 328 425 525 625 728 825 925 1025 t12s |
17 and Less 1 Vi 1Y 2% 2V 3 3 3 3 i 3N
1%" 1 14 2 | 2% 2% 3 3 3 3% 3% st
2 1 1% 2% 2% 2% 3 3 3 4 4 3 '
2" 1A _1 2% 2% 2% 3 k32 3% 4 4 4
3’ 1% 2 2% 3 3 3% 4 4 4 4 4
" 1% 1V 2% 3 3 3 I 3 4 4 4
4° 12 2 2% 3 3 3 4 4 4'A 5 S :
s 1% 2 3 3% 3% 4 4 4 4 5 5
&7 R 2 3 3 3% 4 4 4% 5 5 5%
8 1% 2% 3 3% 4 4 4% 5 5 5% 6 i
10° 1% 2% 3 3 4 4% 4% s 5Y 5% 6§ |
127 1% 2 3 3% 4 4% 44 s 5 [ 62
147 1o 18" 2 2 3 v 4 4% 5 5% 6 6 6%
‘w20’ ondover | 2 _  |_ a_ 13 4 1 4n 5 5% é 6 |_ 6
e —————e - et . i e Thisd 4t e A o e A A h bl e el el b o < o e o m 8
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HEAT SAVING TABLES
UNIBESTOS PIPE INSULATION—Y INCH PIPE*

i Pipe Temperalure, F. 200 300 300 500 600 700
" Temp. Diff., F. 12§ 225 15 425 525 625
INSULATION -
Thickness in. List
Nom. Actual Price | ST BTU J E|ST 8TU J E (ST BTU J} E | ST BTU J E |ST BTU J E ST BTU J E
Bare 0.00 ..o 12 L 0 W81 . 400 281 ... ... 500 436 ... ....[600 691 ... ... 700 888 ... ...
1 100 |$.22 | 885 17.2 045 76.1} 100 334 020 793|112 516 011 81.6{125 72.2 0.07 83.4[137 94.6 0.04 86.3{150 120 0.03 86.5
12 1.59 46 | 841 139 83 80.7f 90.3 268 42 833 938 415 2.7 852|106 57.8 19 86.7(114 76.0 1.5 89.9{123 956 1.1 8§9.2
H 2.06 R e 86.5 241:11.8 850( 924 371 15 86.8] 987 S51.3 5.5 8B.1{105 678 4.0 80.2{112 854 3.0 904
4% 2.88 1.00 |..... F T e 91.2 449 41 89.71958 588 3.2 91.5{101 740 25 917
3 3.34 1200..... ... ... ... ... T T .1 88.0 424 91 903|927 556 7.1 920]/95.8 1700 57 921
Pipe Temperalure, F. 800 500 1000 1100 1200
Temp. Diff., F. 125 825 925 1025 1125
INSULATION
Thickness in. - List
Nam.  Actual Price ST 87U J E | ST BTU ] E|] ST 8TU ] E| ST 8TU E| ST BTU E
Bare 0.00 50 1200 ... ... |d00 1se1 ... ... |i000 2050 ... ... |00 2614 ... ....|1200 3281
1 1.00 $ .22 164 146 002 878|178 176 002 889} ... ... ... ...} ... ... ..o ... .o . .
1 .| 159 A5 132 U7 094 90.3{142 140 076 9L1| 151 165 0.03 920/ 161 192 0.02 927]1M 220 0.02 933
2 2.06 R N9 104 25 913[ 127 125 22 921) 134 147 1.8 928] 142 171 16 93.5( 150 196 1.4 940
t 283 1.00 108 904 2.0 925111t 108 17 932] M7 12T 14 938 123 148 1.2 943|128 10 L 94.8
3 334 1.20 101 §56 48 9291106 102 3.8 935) 11 120 33 941l 1§ 140 2.8 946 121 160 23 931
L2 3.88 1.5% 313 804 27 93] 101 962 67 939] 105 113 57 945] 110 131 44 950 114 150 40 954
4 4.38 2.20 e e e .. 10980 920177 942 102 108 148 9470 106 125 124 952 110 143 105 95.6
ral
Y Y
UNIBESTOS PIPE INSULATION—%; INCH PIPE*
‘v PpeTemperawre F. 1 70 300 0 500 500 700
Temg. Dift., F. 125 225 325 425 525 625
INSULATION
TS . Lis
Nom. Actual Price] ST BYU J E | ST BT J E|[ST BTU J E ST BTU J E|[ST BTU J E ST BTU ) E
Bare 0.0 ... 1200 8 ... ... 0 199 . 400 M5 ... ... 500 837 ... ... 600 287 ... ... 700 1086 ... ...
i 091 | $.24 | 308 205 041 76.7{104 397 0.7 80.1)118 618 0.10 321|132  §5.9 0.06 84.0{147 113 0.04 856162 142 0.03 87.0
12 147 49 ] 844 156 58 8231 927 302 30 84.8[101 457 1.9 865[111 630 1.4 879120 852 1.0 89.2{130 108 0.84 90.1
2 1.97 80| 819 140 221 84.1] 819 271 11.4 864 944 419 74 81.9{101 583 53 831|109 764 4.0 903|116 962 30 SlI.2
A 2.15 1.03 e i e i e 88.3 360 48 89.6] 93.2 501 3.5 90.7] 98.4 656 2.6 SL.7{104 827 21 825
1 3.25 1.35 v e e i s s 858 335137 90.3] 839 46.6 9.8 91.3] 943 610 7.4 92.2] 968 158 58 830
Pipe Temperalure, F. 500 300 1000 1100 1200
Temp. Ditt., F. 15 825 925 1025 1125
INSULATION
Thickness in, List B
Nom. Aclual Price ST BTU J E| ST BTU ) E| ST BTU E] ST B8TU ) E | ST BTU J E
Bare 0.0 800 1486 ... ... 1900 1353 ... ... |1000 2545 ... ....1M00 3244 ... ... {1200 4076
1 0.91 $ .9 176 175 002 832192 210 002 89.3] ...
11 1.47 A9 140 132 0.66 91.1] 150 158 055 91.9] 161 186 0.02 927] 172 216 0.02 93.3| 182 247 0.01 939
1 1.97 80 124 118 25 921} 132 141 21 928 140 166 1.8 935{ 149 193 15 941 157 21 14 948
2 2.75 1.05 109 101 17 932 115 121 14 938[ 121 142 1.2 944} 127 165 1.0 94.9] 134 189 089 954
3 3.25 1.5 104 941 49 9371108 113 43 942f 114 132 34 948f N9 154 31 953|125 16 26 9571 -
32 3.15 115 995 891 9.1 940104 107 76 945] 108 125 65 85.1] NI 145 S0 955{ 118 166 46 959
.4 4.28 215 oy 1y 16 953108 131 57 958( 112 151 51 964 Q
*Surface Temperature (ST) F—Heat Loss (BTU) Per Hr, Lin Ft—Economical Thickness Index (J)—Efficiency (E) %
(Ambient Still Air 75 F., Emissivily =0.9)
In cave of discrepancy. list prices shown in Heat Loss Tadles do not prevadl overe official price lists.
Unarco: Unibestos Brochure (1954) Published by AsbestosClaims.Law
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UNIBESTOS PIPE INSULATION-—1

INCH PIPE*
Q‘Q Pipe Temperature, F. 700 30 40 500 500 700
‘ Temp. Diff., F. 125 725 325 475 525 625
TNSULATION _
Thickness . List
Nom. Actual Price | ST BTU § E|ST BTU J E| ST BTU ) E| ST BTU J E[ST BTU J E|ST BTW J E
Bare | 0.0 .. Jwo w08 ... ... 300 248 ... ... a0 44 . .. 500 6652 ... .. g0 912 ... ... 700 1338 .
1 1.09 | S 27 | 86 21.0 035 806|100  40.8 0.15 83.2] 113 632 0.0985.1/125 88.0 0.05 86.7|138 116 0.4 83.1]152 146 0.03 89.2
in 1.59 52 | 836 172 15 841 923 335 39 86.2/101 519 25 818/ 110 720 1.8 B91]119 947 13 90.3j129 119 1.1 912
] 7.2 FL 875 290 84 B88.1] 940 449 54 894|101 626 3.6 90.6[108 821 3.0 916|115 103 2.4 974
A | 266 | W0 ... ... ... . T 837 402 6.0 90.5] 950 96.0 43 915(100 735 3.3 924[107 927 28 932
3 A I P 870 314122 91.2] 91.3 522 90 92.1[ 9.0 68.3 656 93.0[101 859 50 03.8
A I Y T T P 971 805 8.6 94.
Pige Temperature, F. 800 300 1000 1100 1200
Yemp. Oini, F. 125 825 975 1025 125
INSULATION
THickness in. List
Nom. Aciual Price | ST BTU J E |ST BTW J E|ST BTU J E| ST BTU J E[ST BT J E
Bare | 00 .. | B00 1833 ... ... | 900 2429 ... ... |i000 3155 1100 4032 {1200 5066
i 108 | $.27 | 165 179 002 03|16 a1 om0 93| ... ... ... A ... .. ... 1T
i | 158 52 ] 139 146 086 921|149 175 079 928) 159 206 0.02 93.5] 169 239 002 941] 1e8 215 0.01 946
1 FRY] 85 | 123 121 20 931|131 151 16 938 139 118 1.3 944| WJ 207 1.2 943] 153 238 10 553
4 | 286 100 [ 113 113 2.1 939120 136 19 944|126 159 15 954| 133 185 13 954|140 217 11 958
i 336 140 | 106 105 4.3 943|112 126 34 948| 117 148 31 953 123 112 26 57| 113 197 23 95.
3% | 386 180 | 102 98469 946|106 118 57 951] 111 139 5.1 956| 116 181 41 96.0] 127 184 3.5 9.3
] 418 720 982 93186 949102 111 65 954) 107 131 SJ 58| 111 152 51 962 1i6 115 50 %638
. @'
.« UNIBESTOS PIPE INSULATION—1%4 INCH PIPE*
Pipe Temperature, F, 200 300 400 500 600 160
Temp. Difr.. F. 125 775 325 25 525 525
iNSULATION
Thickness in. it ,
Nom, Actuai Price| ST BTU J E/| ST BTU J E| ST BTU s E| ST B8TU J E |ST BTU J E ST BTU J E
Bare | 0.0 ... ]200 135 ... ... 300 302 ... ... M 55 ... ... 500 sa1 ... .. 600 1215 ... ... jco ol ... ...
i 091 | $.30| 923 271 032 199{107 529 O0.14 825/122 81.6 0.08 846/138 114 0.05 86.2 |153 151 0.0387.6[169 191 10.02 838
A 156 | .56 ) 84.4 194 38 B56] 926 317 2.0 815|101 561 1.3 89.0{110 80.9 0.90 90.2 {120 107 0.6 912[150 13& 0.5 92
] 791 80 | 829 170 250 86.7| 898 34E 120 88.5] 912 53.5 8.4 899|105 7147 6.3 91013 919 43 91.9[122 123 35 928
' G D e 92.1 41.3 45 91.1] 982 €57 3.2 921|105 863 2.5 929/111 103 20 936
3 297 | was . T 888 432 83 91.8] 93.8 ©60.2 6.2 927 99.1 719.0 47 935[105 994 36 94.2
Yo V34T U vesy . 508 56.0136 93.2| 953 73.3 100 940{ 100 923 8.0 945
Pipe Temperature, F. 800 900 1000 1100 1200
Temp. Oulf,, F. 725 825 925 1025 1125
TNSULATION
Thickness in,  List
Nom. Actust Price {ST BYU J E |ST BT J E|sST BT s E|[ ST BIU J E{ ST BYW J E
Bare | 00 .. |80 2303 ... .. |00 3050 7000 3981 {100 5083 1200 6367
1 091 ) S30 |ws 23 o002 9. . . ... . . . . o ... . o ]
% 156 56 | 140 165 044 928|150 197 002 93.5] 160 232 002 941|111 269 001 94.7] 182 303 001 951
1 194 80 | 131 151 28 935|140 181 24 Q41| 149 213 20 946 159 248 18 951|168 284 15 955
T | 247 105 | 118 133 1.6 942|126 159 1.3 948|133 187 1.3 953 141 217 09 957143 249 08 95.1
N3 297 145 [T 12231 SAT|T7 6 26 952|123 1121 957130 198 18 61|16 228 15 %4
[ AN X5 195 | 105 113 6.3 651|111 135 52 958| 116 159 48 96.0] 122 184 41 944|127 211 34 9]
~ I 397 225 | 10106 49 54106 127 43 958|111 150 38 962|116 173 31 66121 199 28 63|
4 | 450 785 376 100 114 957]102 120 98 96.1] 106 142 86 964] 110 164 16 96.6) 115 188 62 910

*Surface Temperature (ST) F—Heat Loss (BTU) Per Hr, Lin Fi—Economical Thickness Index (J)—Efficiency (E) %
(Ambient Still Air 75 F., Emissivity =0.9)
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UNIBESTOS PIPE INSULATION—24 INCH PIPE*

Pipe Temperature, F. 200 300 400 500 600 100
remg. Dift., F, 125 225 325 425 525 625
INSULATION -

Thickness in. st )
Nom. Actual Price] ST BTU J E | ST BTU J E| ST BTU J E| ST BTU J E} ST BYU J E]ST BTU J E

Bare | 0.0 ....§200 1803 ... ...|300 3656 ... ... 1400 6517 .... ... 500 10092 ... . 600 15521 ... ... 00 22021 ... .
] 200 [$450 ] 827 134 .35 91.6{ 985 259 .15 929|110 401 .05 938[122 562 .03 94.6]134 736 .02 953{146 931 .02 95.§
3] 750 | 5051 952 110 6.0 93] 840 213 31 9420|103 330 20 949|113 459 1.4 956{123 603 1.0 96.1{134 761 84 6.5
3 3.00 [ 700 ] B35S 949 9.5 941] 91.0 183 48 95.0{ 989 283 3.0 957[107 3% 23 9621116 519 1.7 367125 653 1.3 9108

) 350 | 825 ) ... ... ... ...| 887 161 85 9560956 243 4.2 96.2{i03 347 29 867Ul 456 23 2.1/ 1s 574 1.8 974
4 400 965 ... ... ... ... 869 144 84 961931 222 58 96.6] 995 310 43 97.0{106 406 3.2 974113 512 26 97J
42 450 nooyf.... ... TERTES STV oo {901 202 1.7 96.9]86.7 281 5.3 9131103 369 4.2 9761109 465 3.3 919
§ 5.00 1245) . .. oo o .. 1946 259 1.5 975100 333 5.5 SIE[106 427 4.4 981
$ A R I e I e 979 313 147 98.0}103 395 12.0 98.2

Pige Temperature, F. 800 300 1000 1 1100 1200

Temp. Diff. F. 725 355 35 1025 1125

INSULATION

Thickness in. List

fom. Actual  Price| ST BTU ) E |ST BYU ) E |ST BT J E|ST 80 J E}ST BW I E

Bare | 00 — | 800 30315 ... ... [900 40632 ... ... 1000 53319 ... ... |1100 eel48 ... ... {1203 &1230

1 200 | S 450 | 158 1138 .01 96.3) 171 1368 .01 S6.6{ 184 1609 .08 910 ... ... ... .1 .. . ... ..

i | 250 575 | 144 931 69 969] 155 1114 56 91.3] 166 1313 48 975] 17 1527 .01 OI8| 1¢6 1750 .01 98.0

3 300 700 | 134 799 11 914 144 959 92 916] 154 1127 .7 979| 163 1308 .65 S8.1{ 113 152 .58 983

3% | 350 825 | 121 103 15 917|135 842 1.2 919| 144 989 1.0 98.1| 155 1150 90 983| 1862 1317 .17 %89
v 400 965 | 121 626 21 9191 128 149 17 98.2| 135 881 15 98.3) 44 1024 13 98.5| 152 1174 13 83

&4 | 450 | 1a0| 116 569 27 981] 123 681 2.3 98.3] 130 800 1.9 85| 137 928 1.6 S3.J| 144 1054 14 938
™y § 500 | 1245 | 112 522 35 983] 118 615 3.0 985 125 135 26 986| 132 854 22 98¢ 133 980 20 8.9
7§ 550 | 1580 | 108 483 98 984| 115 518 8.1 98.5] 121 640 7.0 9471 121 783 53 989| 133 904 50 9.4

§ 600 | 17.J5] 106 451 1.0 985 111 540 59 9871 117 635 50 8.8 123 131 43 93.5} 155 844 3.0 930
© 8% | 650] w0 ... . ... |19 507 58 988 114 595 56 989) 119 692 50 990 125 192 43 9.

7 100 09%5% ... ... ... . |16 418 81 988 111 53 13 983] 116 65 60 991 121 748 53 9.

*Surface Temperature, (ST) F—Heat Loss (BTU) Per Hr, Lin Ft—Economical Thickness Index (J)—Efficiency (E) %
(Ambient Still Air 75 F., Emissivity =0.9)

Areas of Flanged Fittings* Expressed' in Equivalent Lineal Feet of Pipe.

Pipe FLANGED COUPLING 90 ELL LONG RADIUS ELL TEE CROSS
Sil':t Equivalent Equivaleat Equivalent gqulvalent Equivalent
inches Lineal Feet Lineal Feet Lineal Feet Lineal Feet Lineal Feet
Nominal Actual 1254 250« 1258 2504 1254 2504 1254 2504 1255 2504
1 1315 9 1.28 231 286 53 15 3.60 458 4.12 6.02
1% 1.660 .88 -=117 221 253 249 3.09 3.40 445 44 5.82
[E2 1.900 96 1.47 2.35 2.67 259 .76 164 5.38 478 i
? 2315 1.08 1.36 2.65 i 298 14 4.08 49] 5.34 6.53
% 2.875 1.12 1.4 218 14 3.08 .66 48 5.28 5.58 687
3 1.500 1.03 1.582 2.60 3.81 2.93 4.08 kKT 5.82 5.21 1.58
32 4,000 1.01 1.57 2.84 3.18 in 4.09 4.28 5.76 5.56 1.52
4 4.500 114 1.62 298 3.84 338 4.4 459 6.00 595 164
4y 5.000 1.13 1.56 1.02 3.85 3.38 418 4.66 5.91 6.03 1.10
H 3.563 Lu 1.50 3.05 375 3.43 413 467 5.85 6.06 1.52
6 6.625 1.05 1.60 2.95 403 3.45 448 4.53 6.14 5.81 1.92
1 1.625 1.09 1.3 1.09 432 310 487 410 6.18 6.01 8.43
] 8.625 1.07 1.67 3.09 4.2 319 491 4.61 6.53 5.95 8.41
[ 9.625 1.19 1.16 346 4.54 420 5.0 5.2 6.84 6.66 &n
» 10 10.750 1.22 1.85 161 4.82 438 5.54 5.47 1.25 6.95 9.32
- < - 12 12.150 1.32 2.01 191 5.31 490 5.62 5.89 1.93 145 10.22
" 14.800 1.4 2.26 447 6.08 549 1.0 8.1 918 8.60 11.15
16 16.000 1.60 2.40 482 5.50 6.08 760 124 9.78 9.15 12.51

*Values shown are for cast iron fittings. 1257 cast iron fittings equal 1507 steel fittings.
2507 cast iron fittings equal 300f steel fittings.
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ECOMBOSITIGNE
EECUNIBESTOS®

HeRwg:

UNIBESTQS is available up to 4”7 thick-
ness for any size pipe or tubing from
Y2" tubing through 36" O.D. pipe. Pipe
sizes above 38" through 44" insulation
Q.D. available on request.

UNIBESTOS?". .. the only industrial insulation made in the United States
composed of unique long-fibered Amosite asbestos. . .is now manufactured
by Pittsburgh Corning. Rugged and durable, UNIBESTOS has proved itself
an ideal high temperature insulation in the marine, refining, chemical, power,
and petrochemical fields. :

EXCLUSIVE COMPOSITION . . . offers unique natural advantages

UNIBESTOS is a sectional pipe-
insulation material made up of
approximately 95% long-fibered
Amosite asbestos, combined with
an inert silicate binder and diato-
maceous earth.

Amosite asbestos offers a host
of unique natural insulation ad-
vantages which stem from:

(1) Unusually long, fine,

tough fibers.

(2) Inert chemical make-up.

(3) High degree of resistance

The Amosite asbestos is processed
by a special Pittsburgh Corning
production technique called fiber-
izing, designed to exploit the full
natural advantages of the long-
fibered material. In this process,
the Amosite is carefully screened,
air blown, and brushed to ‘“open
up” the long, fine asbestos fibers
into an interlaced fibrous mass
which entraps millions of insulat-
ing air spaces. UNIBESTOS is
produced by carefully forming
this exclusive base material into

sections of precise thicknesses,
then applying a smooth, chemi-
cally-inert refractory coating.
The photographs on the oppo-
site page graphically illustrate
why UNIBESTOS is unique
among insulations in its make-up
and manufacture; the pages fol-
lowing will demonstrate that . . .
for economy, efficiency, long
service and re-usability UNI-
BESTOS is your best buy in
high temperature pipe insu-
lation.

o

to moisture.
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The photograph below gives a
vivid demonstration of the nat-

ural difference between long-

fibered Amosite asbestos and or-

dinary asbestos. These long, thin
fibers have an amazing degree of
resilience. Not only does each
fiber offer a high resistance to-

forces that tend to bend it, but
groups of fibers . . . properly proc-
essed and “opened” ... form an
interlaced fibrous mass with un-

usual structural strength, as well
as high insulating efficiency.
Amosite asbestos is found
chiefly in the north central Trans-
vaal, a province in the Union of
South Africa, where uniform,
graded Amosite is produced by
modern facilities of the Cape As-
bestos Company for export to
Pittsburgh Corning plants.

This picture shows the difference between equal weights of long-fibered Amosite
asbestos and on ordinary asbestos materiol. The pile of Amosite on the right, “opened”
fo almost three times the volume by the PC fiberizing process, will retain its original
fluffy mass indefinitely. Ordinory asbestos, with its short, more brittle fibers, tends
to pack down.
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SINGLE-LAYER INSULATION . . . saves time,

Because of its unique combina-
tion of properties, UNIBESTOS
offers many advantages in both
thermal efficiency and reduced in-
stallation costs. x

UNIBESTOS has high insu-
lation value. UNIBESTOS is
composad of Amosite, a superior
grade of asbestos. One pound of
Amosite will bulk to two or three
times the volume of common
short asbestos fibers, such as
white Chrysotile or blue asbestos.
The PC fiberizing process pro-
duces 2 mass of dead-air cells that
resu:t in low thermal conductiv-
ity. This positive thermal effi-
ciency eiiminates ‘“‘guesswork’’ in
specifying excessive safety fac-
tors, reduces over-all application
costs.

we s

R et Rl

lowers applitation costs

UNIBESTOS needs no addi- JOINT HEAT-LOSS TEST RESULTS UNiBEsTOS “gn g
tional layers. With UNIBES- Test Results of Surfoce Temperotures pe Insulotion Insulation
d Heat-Loss at Joint Insulation | (c; sle Layer] | (Double Loyer)

TOS, butted joints form natural ond Heal-Loss at Joints {Single Layer) | >'"9'¢ taver) | [Double Layer
heat seals themselves. The long. Thickness of covering, inches 2,50 2.48 2.45
tough fibers . . . which project Density of covering, ibs./cv. ft. 5;4.00 6;3_95 12.24

. Energy supplied to heating coil, wotts 0 410
from the butt end of sectxof\s by Energy supplied to heating coils, Btu's/hr. 1979 2218 2081
the thousands . . . tend to inter- Temperature of pipe, °F 600 400 597
lace when two sections are butted Temperoature of test room, °F 75 75 75
?o‘gether. Tl.iis.fox'ms a heat-tight r":';:i":;‘ difference (pipe minus 525 523 522
joint and eliminates the need for " — o

ey e . . verage surfoce temperature (nol

additional layers required with incloding foiaf), F 114 122 e
other insulation materials. Tests Average joinl temperature, °F 134 152 143
show that for equal thicknesses, Average rire in temperature ot joint, °F 20 30 27
a single layer of UNIBESTOS Heot-loss through end caps, Bhu's/ hr. 246 246 244
loses considerably less heat at the Heg!-loss through covering, Bu's/he. 1738 1972 1837 ]
o A .. Unit heat loss through covering, Btu's/hr.
joint than the outside joint of a per 1q. ft. of pipe surface per degree
double thickness of other kinds (F} of temperature difference 0.244 0.278 0.260 (

of insulation. Test results from on independen! laboratory,
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UNIBESTOS is easy to han-
dle, speeds installation. UNI-
BESTOS is a firm, easy-to-handle
material not subject to breakage.
This lowers installation, shipping,
and materials handling cost. Sin-
gle-layer UNIBESTOS can be
installed in much less time than
required for double-layer insula-
tion. Fewer number of insulation
pieces requires less space in stor-
age and shipment. Fewer pieces
must be handled in all operations,
reducing labor time and costs all
along the line.

UNIBESTCS is easily shaped
to irregular contours. UNI-
BESTOS can be cut, mitered, or

. grooved with ordinary tools. It

can be neatly adapted to bends,
elbows, tees, expansion joints,
flanges, valves, and other irregu-
lar shapes. Here, too, the joints
form heat seals through the inter-
lacing effect of the long fibers.
And, since UNIBESTOS will not
shrink at high temperatures,
joints stay tight and efficient.
This inherent heat sealing elimi-
nates the need for special insulat-
ing treatment of joints and seams.
Shop fabrication is simple . . .
just cut UNIBESTOS to size and
Join with sodium silicate adhesive.

Practically no loss through
breakage. UNIBESTOS need
not be handled delicately! It is so
rugged it will not crack or shatter
on impact, even when struck with
a hammer. In addition to per-
mitting faster work, shock resist-
ance saves money because break-
age replacement costs are practi-
cally nil. It does not break in
transit, thus excess quantities
need not be ordered to compen-

sate for in-transit breakage.

Independent laboratory tests
prove superiority of single-layer
UNIBESTOS insulation system.

The chart illustrates results
arrived at by an independent test-
ing laboratory when testing for
heat losses at insulation joints.
Single-layer UNIBESTOS was
tested against double-layer appli-

cations of competitive materials.)

Published by AsbestosClaims.Law
asbestosclaims.law/library/13716/35

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 35 of 46


https://asbestosclaims.law/library/13716/35

{ECUNIBESTOS?

RUGGED UNIBESTOS ... incombustible, won't shrink, no thermal shock

UNIBESTOS protects piping
against costly damage from
fire. UNIBESTOS is incombusti-
ble because it is a stable, inor-
ganic iron silicate, and cannot
burn. Further, its high insulation
value and ability to withstand
violently sudden temperature
changes protect piping against ex-
cessive and rapid heat gain.
Where non-insulated or poorly in-
sulated piping buckles and melts
in industrial fires, UNIBESTOS-
. insulated piping stays in place
and is ready to function when the
fire is brought under control. (See
arrow in photograph of actual
plant fire.)

No thermal shock problems.

Even at temperatures higher than

the 1200°F service temperature
recommended for UNIBESTOS,

it will not thermal shock . . . no .
cracks or leaks will occur to im- G
pair insulation efficiency.
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UNIBESTOS has exceptional
stability—won’t shrink. Be-
cause UNIBESTOS is extremely
heat stable . . . it does not decom-
pose or react chemically under
high temperatures. Even more im-
portant, it is dimensionally stable
. . . it does not shrink! With
UNIBESTOS then, section joints
#‘: stay closed, and keep heat in.

UNIBESTOS resists water,
moisture, acids, fumes. UNI-
BESTOS is chemically stable; it
is not affected by water, mois-
ture, acids, fumes, or other corro-
sive substances. Submerged un-
der water for weeks, UNIBES-
TOS dries to its original charac-
- teristics; continuous exposure to
chemicals and chemical fumes
__— does not change its insulating ca-

K

F. . RS

pacity.

UNIBESTOS for stainless
steel applications. Many indus-
trial users of UNIBESTOS have
expressed satisfaction with the
insulation performance of UNI-
BESTOS on stainless steel appli-
cations.

UNIBESTOS can be re-used.
Because of its durability, UNT-

BESTOS can be re-used many
times. Maintenance costs are re-
duced because new replacement
insulation is not required when a
line is repaired. As is shown in the
illustration at right, even flange,
valve and coupling coverings can
be easily fabricated right on the
job for later removal, when nec-

essary.

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 37 of 46

Published by AsbestosClaims.Law
asbestosclaims.law/library/13716/37


https://asbestosclaims.law/library/13716/37

3 ECUNIBESTOS®

VERSATILE UNIBESTOS .. . high thermal efficiency in every application

UNIBESTOS has proved itself in
use in the widest range of indus-
trial, commercial, and govern-
ment installations to be the most
versatile high-temperature insu-
lation available.

B Its high thermal efficiency
means plus-profits in the form

of major, long-term operational
econormies.

B4 Its inert composition, and re-
sistance to moisture, acids and
chemical fumes assure long life in
the most contaminated industrial
surroundings.

Bl Its resistance to shock and

?.L__lgl:?""”'_:i RN =k
2 &

abuse, and its ease of removal and
reapplication not only simplifies
maintenance, but cuts mainte-
nance expenses sharply.

21 Its compact, trim, single-layer

‘application offers the ultimate in

labor-saving, without sacrifice of
insulation value.

UNIBESTOS is proven best
for petroleum refineries and
petrochemical plants. UNI-
BESTOS offers superior insula-
tion performance in corrosive at-
mospheres, and protects against
pipe destruction in sudden and
violent fires. Of particular impor-
tance is its application to heat-
traced lines where its ability to
conform to irregular shapes climi-
nate any cracking or breakage of

the material. UNIBESTOS will-

also bridge the unsupported void
between the line and tracer with-
out breakage.

Unarco: Unibestos Brochure (1954)
ACL Doc 13716 - Page 38 of 46

Published by AsbestosClaims.Law
asbestosclaims.law/library/13716/38


https://asbestosclaims.law/library/13716/38

UNIBESTOS is proven best
for marine use and atomiée-
energy applications. The sin-
gle-layer concept of the UNIBES-
TOS insulation system makes it
ideal for the demanding condi-
tions of cramped shipboard pip-
ing, particularly on atomic-pow-
ered vessels. Its fibrous structure
withstands the rigors of heavy
vibration which could cause gran-
ular insulations to break and
crumble. The combination of
unique advantages in UNIBES-
TOS are proving equally effective
in the atomic energy field.

UNIBESTOS is proven best
for pulp and paper mills. In
the wet, corrosive atmospheres of

- pulp mills and paper mills, UNI-

BESTOS performs at peak effi-
ciency. Continuous exposure to
chemical-laden fumes does not
affect it; even after being totally
submerged in water for weeks, it
will quickly dry to its original
characteristics.

\

UNIBESTOS is proven best
for the utility industries. For
power plants with high tempera-
ture steam lines, for commercial
steam heat systems, for exposed
critical-temperature lines of all
types, UNIBESTOS excels in in-
sulation performance. Tough and
resilient, it won’t crack or ther-
mal shock, keeping thermal effi-
ciency high and reducing heat
losses over longer piping runs.

UNIBESTOS saves on under-
ground lines. Because UNI-
BESTOS is available in full cyl-
indrical shapes up to 44~ insula-
tion 0.D,, it has gained wide-
spread acceptance as the time-
saving way to insulate under-
ground lines. Requiring less han-
dling and no special banding,
these full cylinders provide an
ideal way to insulate a line for
conduit application.

Installation is simple: the insu-
lation is slid onto the pipe; the
transverse joints are taped and
insulated pipe is ready for the
casing. The casing is then sealed
to make a strong, efficient and
economical assembly for the dis-
tribution of steam or fluids under-
ground.

This system has become in-
creasingly popular where heat is
supplied from a central heating
station. In situations like these,
UNIBESTOS has supplied supe-
rior underground insulation for
everything from schools, churches
and colleges to hospitals, utilities
and railroads as well as for proc-

essing lines for industrial plants.j
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UNIBESTOS complies with:
Federol Specificotion HH-I-561¢c Type 4
. Mil, Spec. MiL-1-2781

Grode ! Class C {750°F)

\_ N K Grade Hl Closs F (1050°F.)

WIDEST SELECTIVITY . . . half sections or full-round sections up to

44" insulation 0.D.

PHYSICAL PROPERTIES OF UNIBESTOS

Density
Compressive Strength

Shrinkage

Hygroscopicity
Combustibility
pH

Thermal Shock

Acid Resistonce

Noncorrosive

16 |b./f.3
1600 Ib., .2 {dry; ot 5% deformation)

0.00% to 1200°F. (one surface) exposed to operating
temperature for 24 hours

3.59%  70°F. @ 90% RH. 24 hours

Will not burn G
10.5

Will not thermal shock

Negligible effect on physical charocteristics from com-
mon industrial acids and caustics

Will not contribute to stress corrosion of stainless steel

.80

.70

.60

.50

THERMAL CONDUCTIVITY

.40 <

]

/

Btu/inch/hr./sq. #1./°F. Temp. Difference

P

.30

100 200

MEAN TEMPERATURE, °F, (inner to outer surfoce)

300 400 300 600 700 800 900,

10
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Tables of suggested thick-
nesses, UNIBESTOS pipe insu-
lation is manufactured in thick-
nesses that conform to accepted
industrial and manufacturer’s
standards known as simplified
dimensional standards. In order
to conform to these standards,
the outside diameters of all UNI-

{PERSONNELPROTECTION

BESTOS sections closely approxi-
mate those of iron pipes.

By conforming to these stand-
ards the installation of UNIBES-
TOS is further simplified and any
dimensional confusion or adjust-
ment is eliminated. These uni-
form manufacturing standards
are particularly useful in the fab-

rication of valve and fitting cov-
ers, etc., where nesting layers of
UNIBESTOS are required.

You will note that four tables
of suggested thicknesses are sup-
plied. These range from the mini-
mum requirements (personnel
protection) to the maximum
thicknesses (forcommercial work).

RECOMMENDED MINIMUM THICKNES-S, NOMINAL INCHES
UNIBESTOS PIPE INSULATION FOR PERSONNEL PROTECTION ONLY

(Surface Temperature less than 161°F., Ambient Temperoture 80°F.)

Temperature Hot Pipe, °F.
Nominal 200 300 400 500 600 700 800 900 1000 1100 1200
Pipe
Si:e Temperature Difference Pipe to Air
120 220 320 420 520 620 720 820 920 1020 1120
1" ond Less 1 1 1 1 1 1 14 1% 1 2 2
1h" 1 1 1 1 1 14 18%) 1'h 2 2 2
27 1 1 1 1 1 14 14 1% 2 2 2%
3’ 1 1 1 1 1 12 1Va 2 2 2V 2%
3In* 1 1 1 1 1 1 1% 1% 2 2 2%
4" 1 1 1 1 1 12 1 2 2 2% 24
5" 1 1 1 1 1 1% 2 2 2% 2% 3
&7 1 1 1 1 1% 12 2 2 2Y2 3 3
8 1 1 1%2 1% 1A 1 2 2 2% 3 3
10° 1% 1Y 1% 1 1 1% 2 2% 2% 3 32
12* 1A 1% 1% 1% 1% 1V 2 2Y; 2V 3 3%
14" to0 18° 12 1A 12 1% 12 1Y 2 2% 3 3 3
20” 2 2 2 2 2 2 2 2Va 3 3 3
ICOMMERKLIAL; INDUSTRIALE
RECOMMENDED THICKNESSES-——UNIBESTOS
Pipe 200°F 200°F 400°F 500°F 600°F 700°F
Temp. ]
Y;’i';'." 120°F 220°F 320°F 420°F 520°F 620°F
:::: RT HL ST E |RT ML ST € |[RT HL ST € |RT ML ST E |RT ML ST E |RT MWL sT E
“a |1 1659357611 32810479.3]1% 402104 85.2(1% 57.3 109 887 |2 67.010890.2{2 850 114 90.4
% |V 1979587671 38.1 108 80.1]1%2 45.8 104 86.5]1%2 64.4 114 87.9| 2% 64.4 101 91.7 | 2% 82.2 106 92.5
1 1 20293.6806|1 392 10483.2{1% 50.8 104 87.8 1% 71.2 113 89.1 | 2% 73.1 103 92.4 | 2% 92.1 109 93.2
1% |1 25697379.9|1 50.8 111 82.5(1% 57.5 104 89.0|1% 80.1 113 90.2| 2% 85.8 108 92.9] 2% 108 113 93.6
1 |1 263958820|1 523108844[2 51.498991.3{2 720 10492.2[3 79.5100943|3 99.1 104 94.8
2 1 307962833|1 580109856]|2 61.5101 91.5{2 862108 92.5|3 91.210394.6[3 115 108 95.1
2% |V 34896883.8(1 67511086112 65199.092.5]2 899 10693.4|3 98.2103952{3 122 107 957
3 1 407 97.8843(1 803 112 86.4]|2% 70.3 98.7 93.3|2% 97.2 105 94.1] 3% 105 102 5.7 | 3% 131 106 96.2
4 | 49.098.0852|1 956 11287.2|2% 824100 93.8}2% 115 106 94.5(3% 121 103 96.1] 3% 152 108 96.5
s 1 40.099.085.1(1 116 114 87.2/2% 95.8 101 94.1|2% 132 108 94.8| 3% 138 105 96.4{ 3% 173 110 96.8
6 1% 52.7 93.9 88.8[ 1% 103 105 90.4]2%2 110 103 94.2[2% 152 109 94.9| 4 145 102968[4 182 107 97.1
7 1% 57.693.989.0| 1% 114 105907 | 2% 123 103 94.4[2% 171 110950{4 160 103 96.9[4 200 108 97.2
8 1V2 64.494.289.3| 1% 127 10590.8}2% 130 102 94.7 (2% 179 109 95.4{4 175 104 97.0] 4 219 109 97.3
9 12 70.1 94.6 89.2{ 1% 139 106 90.8| 2% 143 102 94.8 2% 197 11095414 185 103 97.1|4 231 108 97.4
10 12 74.494.1 897 |12 147 10591.2|3 139 101 954!3 193 106 95.9| 4% 193 105 97.3 | 4% 259 110 97.4
12 1% 86.1 943899 1% 170 106 91.4|3 160 100 95.5{3 221 107 96.1 | 4% 220 103 97.4| 4% 274 109 97.7
14 1% 89.0 95.4 89.3| 1% 196 107 90.9|3 177 101 954 (3 245 108 96.0| 4% 235 104 97.4 | 4'4 296 109 97.7
16 12115 95.689.4|1% 218 108 91.0{3 197 101 955{3 273 10996.1|5 242 10297.7]5 302 108 97.9
18 1% 128 95989.5| 1% 240 108 91.0{3 218 102 956 (3 301 109 96.1]5 246 1029775 333 107 98.0
20 1% 141 96.389.6( 1% 271 109 91.1| 3% 210 99.0 96.1 | 3% 293 105 96.6|5 290 103 97.8]5 363 107 98.0
24 1% 153 96.6 89.7] 172 302 109 91.1 | 3% 246 99.6 96.2]3% 343 106 96.7| 54 309 101 98.0{ 5% 391 105 98.2
RTmRecommended Thickness. Hi=Heot Loss. ST=Surface Temperaivre, E=mEfficiency.

J
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=

!I’ = Recommended Thickness. HL=Heat Loss.

RECOMMENDED THICKNESSES
Pipe 200°F 300°F 400°F 500°F 600°F
Temperature
Temperature 120°F 220°F 320°F 420°F 520°F
Difference
:::‘: RT HL ST E RT ML ST E | RT ML ST E [RT ML ST E | RT ML ST E
A 1 165 935761 |1 328 104 793 | 1 505 116 81.6 |1 708 128 834 | 1| 935 140 86.3
Y% 1 197 958 767 |1 381 108 80.1 | 1 409 122 821 |1 851 135 84.0 | 1% 84.8 123 89.2
1 1 202 936 806 |1 392 104 832 | 1 624 117 851 |1 87.1 128 867 | 1% 941 122 90.3
1% 1 256 973 799 |t 508 111 825 [ 1 805 126 84.6 [ 1 112 14) 862 | 14 106 123 91.2
14 1 263 958 820 |1 523 108 84.4 | 1 81.3 122 862 |1 113 135 877 | 1% 118 128 91.4
2 1 307 962 833 |1 580 109 856 |1 926 123 873 |1 128 136 887 | 1% 133 128 92.1
2% 1 348 968 838 |1 675 110 861 | 1 106 124 877 |1 149 138 89.1 | 1% 135 123 933
3 1 407 9787843 |1 803 112 86.4 | 1 126 127 88.0 [1 173 141 89.4 | 1% 175 133 92.8
4 1 49.0 98.0 852 | | 956 112 87.2 | 1 149 128 88.7 |1 209 143 90.0 | 1% 210 136 93.2
5 1 600 99.0 851 |1 116 114 872 | 1 182 130 88.8 |1 254 146 900 | 1% 251 139 93.4
& 1 711 100 849 {1\ 139 116 87.1 | 1% 162 117 91.5 | 1va 227 129 92.5 |2 237 127 947
7 1V 57.6 93.9 89.0 | 1% 114 105 907 | 1% 178 117 91.9 | 1% 250 129 92.8 | 2 264 128 94.9
8 1% 64.4 942 89.3 | 1% 127 105 90.8 | 1% 198 118 92.0 | 1% 276 130 929 | 2 290 129 950
9 1% 70.1 94.6 89.2 | 1%3 139 106 90.8 | 1% 219 119 91.9 | 1% 306 131 92.9 | 2 303 127 953
10 1Y 74.4 941 897 | 1V 147 105 91.2 | 1% 230 119 923 [ 1% 323 130 ©3.2 | 2 343 129 952
12 1% 86.1 94.3 89.9 | 1% 170 106 91.4 | 1% 267 118 92.5 | 1% 375 130 93.4 | 2 395 130 95.3
14 1V 89.0 95.4 89.3 | 1% 196 107 909 | 1% 307 121 920 | 1% 430 134 93.0 | 2 445 133 95.1
16 1% 115 956 B9.4 | 1% 218 108 91.0 | 1% 345 122 92.1 | 12 480 135 93.1 | 2 500 134 94.5
18 1V 128 959 89.5 | 1% 240 108 91.0 | 1% 385 122 922 | 12 540 135 93.1 |2 555 135 95.3
20 1% 141 963 89.6 | 1% 271 109 91.1 | 1% 406 123 923 | 1% 405 136 93.2 | 2% 510 126 96.1
24 1% 153 96.6 897 | 1% 302 109 91.1 | 1% 451 124 924 | 1% 652 136 93.2 | 2% 600 126 96.1
RECOMMENDED THICKNESSES
Pipe 200°F 300°F 400°F 500°F 600°F
Temperature
Temperature 120°F 220°F 3207%F 420°F $20°F
Difference
‘;';:‘: RT HL ST € RT ML ST E | RT HL ST E |RT WL sT E |RT ML sT &
Vs 1 165 93.5 761 | 1 32.8 104 793 | 1 50.5 116 81.6 |1 708 128 83.4 | 1% 752 111 89.9
% 1 197 958 767 | 1 381 108 80.1 [ I 609 122 821 |1 851 135 840 | 1V 48 123 89.2
1 1 202 93.6 806 | 1 392 104 832 | 1 624 117 851 |\ 871 128 867 | 1V2 941 122 90.3
1% Y 256 973 799 |V 50.8 111 825 | 1% 57.5 105 89.0 | 1% 80.) 113 90.2 | 1% 106.0 123 91.2
1% | 263 958 820 | | 523 108 84.4 | 12 64.3 108 891 | 1% 900 118 903 | 2 948 111 931
2 1 307 962 833 |1 580 109 856 | 1% 727 109 90.0 { 1% 101 118 91.1 |2 113 116 93.3
2% 1 348 968 83.8 |1 47.5 110 861 | 1% 748 104 91.5 | 1% 106 113 924 |2 119 114 941
3 1 407 978 843 |} 803 112 B64 | 12 956 112 909 | 1% 134 122 919 | 2 147 120 94.0
4 1 49.0 98.0 852 |1 956 112 87.2 | 1% 115 113 91.3 | 1% 161 124 923 | 2 175 123 944
5 1 600 99.0 851 |1 116 114 87.2 | 1% 137 115 91.6 | 1% 192 126 92.5 | 274 175 116 95.4
4 1 711 100 849 )1 139 116 87.1 | 1% 162 117 91.5 | 1% 227 129 92.5 | 24 203 118 95.5
7 1% 57.6 93.9 89.0 | 1% 114 105 907 | 12 178 117 919 | 12 250 129 928 | 2%2 226 119 95.4
8 1% 64.4 94.2 893 | 1% 127 105 90.8 | 12 198 118 92.0 | 1% 276 130 92.9 | 24 237 117 95.9
9 1%2 70.1 94.6 89.2 | 1% 139 106 90.8 | 14 219 119 919 | 14 306 131 929 | 24 260 118 959
10 1V 74.4 941 89.7 | 1% 147 105 91.2 | 1% 230 119 92.3 | 1% 323 130 932 | 2% 290 120 95.9
12 1% 860 94.3 89.9 | 1% 170 106 91.4 | 1% 267 118 92.5 | 1% 375 130 93.4 | 2% 339 122 950
14 1% 89.0 95.4 89.3 | 1% 196 107 909 | 2 243 112 937 |2 340 122 945 |3 323 116 965
16 1% 115 956 B89.4 | 1% 218 108 91.0 | 2 272 112 938 |2 380 122 945 13 360 117 96.
18 1% 128 959 89.5 | 1% 240 108 91.0 { 2 301 113 939 |2 420 123 946 | 3 400 118 96.6
20 1% 141 963 89.6 | 1% 271 109 91.1 | 2 335 113 939 |2 448 124 946 | 3 439 118 96.4
24 1% 153 96.6 897 | 1% 302 109 91.1 | 2 398 114 93.8 |2 560 125 946 |3 517 119 967
ST = Surface Temperoture. EmEfficiency. '
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—UNIBESTOS
700°F 800°F 900°F 1000°F 1100°F 1200°F
620°F 720°F 820°F 920°F 1020°F 1120°F
RT HL ST E |RT WL ST E |[RT ML ST E |[RT HL ST E | RT HL ST E |RT WL ST E
1119 149 86.5 | 1% 116 134 903 | 1% 140 143 910 [ 2 146 135 928 | 2 171 142 93.5[ 2 196 150 94.0
1% 107 133 90.1 | 1% 130 142 911 | 1%2 159 151 91.9 {2 165 141 93.5] 2 193 149 94.1 | 2% 189 134 95.4
1% 118 131 912 {2 126 125 93.1[2 149 133 93.8 | 2% 157 127 950 | 2%4 185 133 95.4 | 24 212 140 95.8
A2 1337132 921 |2 150 133 93.5] 2 181 141 94.1 | 2% 186 134 953 2% 217 141 957 |3 228 136 96.4
1% 150 138 922 |2 146 125 944 |2 176 132 949 | 24 185 128 95.9 | 2% 214 134 963 |3 229 131 96.8
1% 169 138 929 |2 174 132 94.6{ 2 210 140 95.1 | 24 216 135 96.1| 2% 253 142 96.5| 3 265 139 97.1
1% 172 132 940 |2 182 125 953 | 2 221 136 957 | 2% 231 133 96.6 | 22 269 139 96.9 | 3 282 137 97.4
1% 221 144 9352 227 139 95.1| 2 274 148 95.6 | 24 279 142 96.6 | 24 326 150 96.9 | 3 335 146 97.5
12 268 147 93.9 |2 270 142 9552 325 151 9593 291 134 97.2| 3 338 141 97.5 | 3% 354 139 979
1% 318 150 94.1 | 2% 270 133 96.3 | 2% 322 141 967 |3 338 138 97.4| 3 394 145 97.6 | 3%2 400 141 98.1
2 299 137 953 | 24 313 135 96.4 | 22 376 143 96.8| 3 389 141 97.4| 3 453 148 977 | 32 451 142 98.2
2 333 138 95.4 | 2% 346 136 96.5 | 2% 419 145 96.9 | 32 380 132 97.8 | 3% 443 139 98.0| 3%2 508 147 98.2
2 366 139 95.5 | 22 365 134 967 | 2%4 438 142 97.1 | 3% 416 134 97.9| 3% 484 140 98.1 { 4 510 140 98.4
2 385 137 958 | 24 400 135 96.8 | 2% 483 144 97.1| 3%4 446 134 98.0| 32 520 141 98.2| 4 537 139 98.5
2" 435 140 957 | 2% 450 138 96.8 | 2% 541 147 97.1| 3% 498 137 97.9 | 3% 579 144 98.2| 4 601 143 98.5
2 500 141 95.8 | 2% 520 140 96.8 | 2% 629 149 97.1| 3% 568 138 98.0| 3% 661 145 98.2| 4 684 145 98.5
2 565 144 957 |3 498 133 97.2[ 3 600 141 97.5| 3% 622 141 98.0 | 3% 724 148 98.2| 4% 685 140 98.7
2 835 145 957 |3 556 134 97.3[3 669 142 97.5[ 4 623 134 98.3| 4 725 141 98.4| 4%2 758 141 98.7
2 705 146 958 |3 616 135 973 (3 742 143 97.6| 4 690 135 98.3| 4 803 142 98.5| S 771 136 98.8
2% 649 135 96.5 |3 678 135 97.3| 3 815 144 97.6| 4 755 135 98.3| 4 880 143 98.5| 5 843 137 9858
24 761 136 96.5|3 797 136 97.4| 3 959 145 97.6| 4 879 137 98.3) 4 1024 144 98.5| 5 980 139 98.9
—UNIBESTOS
700°F 800°F 900°F , 1000°F 1100°F 1200°F
620°F 720°F 820°F 920°F 1020°F 1120°F
RT ML ST E | RT MWL ST E | RT ML ST E | RT HL ST E | RT HL ST E [RT HL ST E
1% 94.6 125 89.2) 2 104 119 9131 2 125 128 92.1[ 2% 127 117 93.8| 2% 148 123 943| 3 160 121 95.1
1% 107 133 90.1 | 2 117 126 921 | 2 141 133 92.8| 2% 142 122 94.4| 2% 165 127 94.9| 3 176 125 957
1 118 131 91202 126 125 93.1 [ 2 151 132 93.8| 3 147 118 9533 172 123 9573 197 129 94.1
2 123 124 92.8 | 2% 132 12094.2 | 2%4 159 127 94.8|3 170 124 957 | 3 198 130 96.1 | 3% 211 127 967
2120 117 937 | 2% 132 116 950 24 158 12) 9543 171 120 9623 199 125 96.6 [ 3% 213 124 97.1
2 142 123 940 | 2% 154 121 952 22 186 128 957 [ 3 198 126 96.4 | 3 231 132 96.8| 4 229 122 97.5
2 150 120 947 { 2% 164 119 95.8| 2% 197 125 96.2| 3 211 124 96.9| 3 246 130 97.1 | 4 245 122 97.7
2 186 128 946 |3 178 119 96.2 |3 214 125 96.6 | 3% 227 125 97.2| 3% 265 129 97.5| 4 282 128 97.9
2 220 132 950 |3 206 120 96.6 | 3 248 127 96.9| 32 263 126 97.4| 3% 309 132 977 | 4% 312 126 98.2
2Y; 220 123 959 |3 240 123 967 |3 289 130 970| 4 276 121 97.8| 4 320 126 98.0 | 4'2 353 129 98.3
2'2 256 126 960 | 3% 241 117 97.2| 3% 288 123 97.5| 4 316 124 97.9| 4 368 130 98.1 | 5 372 126 98.5
22 284 127 96.1 | 3% 270 119 97.3| 3% 324 125 97.6 | 412 328 121 98.1 | 4% 381 126 98.3| 5 408 127 98.6
22 302 125 96.4 | 3% 295 120 97.4 | 3% 355 126 97.6 | 4%4 356 122 98.2 | 4% 415 128 98.4 | 5% 416 124 98.7
2% 329 126 96.4 | 3% 316 120 97.5| 3% 381 126 977 | 44 386 124 98.2 | 4% 450 129 98.4 | S%2 450 125 98.7
2% 366 128 96.4 | 3% 353 122 97.5 | 3% 424 129 97.7 | 42 420 125 98.3 [ 4'4 488 130 98.4 | 5% 484 126 98.8
2Y) 427 130 964 |4 364 118 97.8| 4 437 124 98.0| 5 441 122 98.5|5 514 127 98.6 | 5% 550 128 98.8
3 407 123 969 |4 398 120 97.8 | 4 478 126 98.0| 5 473 123 98.5| 5 551 127 98.6 | 5% 589 129 989
3 456 125 969 |4 443 121 97.8|4 532 127 98.1 |5 525 123 98.5| 5 612 129 98.7 | 5% 650 130 989
3 503 126 970 |4 440 121 97.9| 4 589 127 98.1 | 5% 535 120 98.7 | 5% 624 125 98.8 | 5% 716 131 98.9
3 555 126 97.0 |4 535 122 97.9| 4 643 128 98.1 | 5 585 122 98.7 [ 5% 681 125 98.8 ( 5% 781 132 98.9
3 650 127 97.0 | 4% 565 118 98.1 | 4% 681 124 98.3 | 5% 678 122 98.7 | 5% 789 127 98.9 | 5% 904 133 99.0
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£ PSUNIBRESTOS™

Expansion joints and fitting
covers are easy to fabricate
on the job. Typical expansion
joints and fitting coverings are
shown on these two pages; the
number and spacing of expansion
joints can be determined from
the table at right.

EXPANSION CONTROL

. Linear Expan- Expansion Average
C;::‘r:fn:'g sion of Pipe Joint Exponsion
per 100 Ft, Spacing Per Joint

1000 9.47 12 One inch
950 8.8” 12/ One Inch
900 8.3" 12 One Inch
ggg ;;' 15 One inch
3" 157 One Inch

750 8.7" 15/ One Inch
700 6.27 18’ One Inch
650 57" 18’ One Inch
600 5.3° 18/ One Inch
550 47" 21 One Inch
500 4.3" 21 One Inch

Support ring
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35
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g
]

XXX AL
2000 0%

X

&
RS

A

)
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£ UNIBESTOS pipe inwlation

p-—-v Waeother coating

UNIBESTOS pipe
insuiation sieeve,
tapered

Cemeant, if required
to fix end of slesve

FO— Wire or band

T_ Expansion space
1 Yin.coid

Sheet matal ilide

o Shest metal screws

Vertical Type Expansion Joint

pp— UNISESTOS pipe insuigtion
lo—e Waother mating

Svpport ring

staples

] Sheet metal screws

o= Wire or bond

Eapansion 1pace
% in. cold

1 coma— Shoe? metal cover

&

Vartical Type Exponsion Joint
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~ UNIBESTOS pipe imuiotion \

HLSTOS mae loaviation . O
USIBESTOS popre smudateen sisave, topersd
Comact # coquued % S one snd ol sowve — Weather conting
Wise o band
’J.l..-— wete, 4 . et

= Shoet matel side

Ventical Type Expansion Joint
(Suitoble where e2pomsion i obovt one inch)

-La Weather cseting. Asbettos (Ot comented 10 pipe cOvering
—s = pioe mid, het - e .
5&!&‘0‘0‘_ ) e Ry, Wi o vane
KT T 1
DRDEZLELREA K 2\ [
e
K a Sheet metol cover
H - r ]
i f Swpport ring
' H Pock joint wirh
wwoeral wool or
a otbettos fAber,
~ ' sreferably whea
Herizentel Type Expension Jaimt eapondes bus
ol least Y% in.
when cold
% !
UNIBESTOS pipe insuletion — o &
o
S ts cut from ”"
egments ¢y .

-

sechonal UNIBESTOS
pipe imulction and
camentad logether

to form prefobricoted
elbow insvigtion

%

%%

S

S

Note —First and lost
segment eatend over
weld bead

Q

UNIBESTOS pipe insulation

Waeather coating
Asbestes cloth, cemented to pipe covering
Wire or band
Sheet metal screws
== Sheet metal cover
]’ Pack joint with mineral wool or arbestos
fAbev, praferably whan espanded bt

at least X% in. when covd

A

]9%

locate exponsion oint
within three feat of
Aniing insulation

EROSERN

. - Prefabricated insulation for Pipe 8end

UMNIBESTOS proe maviation

‘“"‘,,"""'w Herizontal Type Expansion Joint
[- - Capomion space, 1 in. whes coid (Suitable where expansion is abaut one inch)
‘ Sheet marel cover
[l :
4 XX 3_ PIX
e e otecerererere A Y

"0;0' NV, 9.9.9.9.9.9 Jl vV 9.9
X 2O DI K KX XX

[—— ] }__ Top cover from block
Kerizonta! Typs Exponcion Jolnt Sonnet and Range cover
-- UNIBESTOS pipe invlation

formed by cwiting
7 UNIBESTOS pipe imulation

at 45 degraes and
camenting logerhar

UNIBESTOS pipe insuiation
Flange cover cwt frem
UNIESTOS pipe imeiation

Fitig coben
mx.:.z.:.z.&.:‘ J it required et from

5 3 UNIBESTOS pipe imsuleton

LR

High Temperature Flanged Valve Insulation

/ : Flenge insviatien

)
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TYPICAL SPECIFICATION FOR UNIBESTOS

1. Temperature Range. UNI-
BESTOS shall be used on piping
operating from +100°F. to
+1200°F.

2. Thickness Required. Thick-
ness shall be determined from the
table of suggested thicknesses or
the most economic thickness may
be calculated using the NIMA
Guide for determining economic
thickness.

3. Material. All piping shall be
insulated with UNIBESTOS as
manufactured by Pittsburgh
Corning Corporation.

4, Application. UNIBESTOS
shall be applied over clean, dry
surfaces. Adjoining sections shall
be butted firmly together using
single-layer applications. Circum-
ferential and longitudinal joints
do not require pointing with fin-
ishing cement to conserve heat.
Insulation under 12" Pipe Size
shall be wired in place using 16
gauge soft annealed wire; on pipe
sizes over 12" use 14 gauge wire.
The wiring shall be spaced no
greater than 9" on centers.

Fittings, flanges and valves
shall be insulated with fabricated
mitered segments of UNIBES-
TOS equal to the thickness of the
insulation of the adjoining pipe.

5. Finishes.

Indoor: On indoor lines, UNI-
BESTOS ‘does not require a
finish. If a finish is desired, a
6 oz. canvas shall be secured to
the insulation with a lagging
adhesive.

Qutdoor; Qutdoor piping shall be
finished with a 45 lb. roofing
felt lapped not less than 2”.
Felt jacket shall be secured
with 16 gauge copper wire
banded on 9" centers. Other
finishes such as glass fabric and
breathing-type mastic and
metal jacketing may be used.
Flanges, valves and fittings
may be finished in the same
manner as the adjacent pipe
covering.

Note: The above specifications are
general in nature and final spec-
ifications shall meet with the
approval of the design engineer.

AVAILABLE NATIONALLY

Pittsburgh Corning provides na-
tional distribution for UNIBES-
TOS. More than 100 distributors
stand ready to serve your insula-
tion requirements. The PC au-
thorized UNIBESTOS distribu-

tor is highly trained and he is -

well equipped to survey your job,
make recommendatians and esti-
mates, and to install UNIBES-
TOS to meet your requirements.
For yaur next high temperature
job: select the insulation most

suited to single-layerapplications;
select the distributor most expe-
rienced with the high tempera-
ture installations.

t  Call or write your neaiest Pitts-
burgh Corning District office
listed below for the name of your
local authorized UNIBESTOS
distributor.

Pittsburgh Corning Corpora-
tion, One Gateway Center, Pitts-
burgh 22, Pennsylvania—261-
2900.

N
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