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PREFACE

We are pleased to present you with our new insulation catalog which

has been designed to assist you ih considering the various materials

available for each insulation problem. This catalog is arranged so that .
knowing the operating temperature the various materials which may

be used are easily selected with separate sections devoted ‘to cements,

finishes, and accessories.

The catalog is divided into seven sections, each separated by an indexed
tab. Immediately following each tab is a listing of the available insula-
tions and the temperature range of each material. Detailed information
concerning those materials is found on the pages contained in that section.

We will keep you up to date by mailing the latest available data sheets
on the materials in this catalog as well as on new materials By inserting
the new data shests as they are received, this catalog will be your ready
reference for up to date information on insulation.

The information furnished herein is based on literature furnished by the
‘manufacturers, and The Industrial Insulators, Inc. sccepts no responsi-
bility for use made of such information since materials and methods of
application will vary with job conditions.

Upon reéuest we will furmsh detailed speciﬁcatxons for your particular
insulation problem as well as additional information on any insulatxon
_material, whether or not it is included in tlus catalog.

THE [INDUSTRIAL INSULATORS, INC.

P. ©. BOX 1256 - - MAIN OFPICE P. ©. BOX 367
BORGER, TEXAS 79007 P. O. BOX 3388 — HOUSTON, TEXAS 77001 BSEAUMONT, TEXAS 77704
PHONE (8068) 274-1347 PHONE (713) 526-443S PHONE (713) 832-8112
SRR N
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- . SN LS = - Date Moy, 1967
N engineering data Revised
(LG &RLVIG 20 '
LICHUNESS STVERDARDS, : '
RESYIRG SIZES N

‘ Kaylo & Koylo 20 Pipe Insulotions are precision molded to fit Kaylo in single icyer, double loyer or multiple iayer thickne:
nominal iron pipe sizes from ¥2°' to 39’ in diameter, single is designed in occordance with the Simplified Dimensic

or double-loyer thicknesses. Single layer thicknesses ore 1/ Stondords to ollow accurate nesting. Double or multiple lo
and 1%4°’, double layer from 1’' to 3'‘ in holf-sectiona! or opplication with staggered joints is recommended to red
[ mullisegmentol form depending on pipe size. leckage at the joints where opercting temperotures exce
| Single loyer sectionol covering is ovoilable for copper tubing 600°F. See Product Datc Sheet 5.3 for Econcmu: Thicknes
sizes from ¥’ to 3'’ sizes and in thicknesses from 1''to 14 °’, recommendations.

!:‘ single layer only , single or double layer
i nom. o.p. -
i :::: p?:e .’ nom. 1 nom. 11, ; nom, 2" nom. 21/, r
! }actual 'O.D. lucfual ‘O.D. iactual 'O.D. I actuol | O.D. lucu
: %" .675 1.084 | 2.88 | 1.85 00 — - - | - -
l V2% .84 1.00 | 2.88 1.56 4.00| 2.06 5.00 | 2.89 6.66 | 3.3
3L 1.08 .80 | 2.88 1.46 4.001 1.96 5.00 | 2.79 6.66 | 3.2
) : 1 1.32 1.08 | 3.50 | 4.58 4.50 | 2.1t "] 5.56 | 2.66 6.66 | 3.1
i 1.~ 1.66 .90 | 3.50 | 1.66 | 5.00| 1.94 | 5.56| 2.48 | 6.66 | 2.9¢
- | 1Y, 1.90 1.03 | 4.00 | 1.53 5.00 2.36 6.66 | 2.86 7.66 ; 3.3t
! 2~ 238 | 1.04 | 450 | 1.57 | 5.56| 2.12 | 6.66 2.62 | 7.66 | 3.1:
! 2V, 2.88 1.04 | 5.00 1.87 6.66 | 2.37 7.66 | 2.87 8.66 | 3.37
:‘ é 3~ 3.50 1.00 | 5.56 | 1.55 | 6.661 2.05 | 7.66 | 2.55 | 8.66 | 3.05
% 31" 4.00 1.30 | 6.66 .80 7.66 | 2.30 8.66 | 2.80 9.66 | 3.36
) g & 450 ) 1.05 | 6.66 | 1.55 7.661 2.05 | 8.66| 2.5 |9.66 | 3.11
J 8 aY," 500 ) 1.30 | 7.66 | 1.80 | 8.66| 2.30 | 9.66} 2.86 [10.78 | 3.36
NY & 5.56 l 1.02 | 7.66 | 1.52 B8.66 | 2.02 9.66 | 2.58 {10.78 | 3.08
E 6" 6.63 |} .95 | 8.66 | 1.45 | 9.66| 2.02 | 10.78] 2.52 11.78 | 3.03
1 7" 7.63 i ) 1.52 10.78 | 2.02 | 11.78 | 2.53 |12.81 ] 3.16
i 8" 8.63 | 1.2 |101.78| 2.03 |12.81 | 2.66 [14.06 | 3.16
; 9~ 8.63 1.53 |12.81 | 2.16 |14.06 | 2.66 |15.06
10" 10.75 1.59 14.06 | 2.09 |15.06 { 2.6!
11~ 1.75 1.58 [15.06| 2.09 |16.09 }
] 12” 12.75 ! 1.5 | 16.09}
£ U0&07
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. INSULATIO: 1111 ZXNESS STANDARDS

s

v KEY . & (IZSTING SIZES
' {P = Iron Pipe Sizes nom,. 0. D. of single layer
- . tube tube nom. 1* . . 1Y9*
CT = Copper Tubing size (rom.) om nom. 1%
iL = Inner Loyer octval O.D. eoctual ©.D.
v | oL = Outer Layer Y~ Y~ IR 288 . 1.4 2.50
; ) Vo %~ L 288 142, . 3.50
(copper tubing size table) /o ¥ 1.05 2.8% " L6I 4.00
Ya ™ %" .99 2.88 1.8$ 4.00
1~ 1% 1.17 3.50 1.42 4.00
| note: ) 1%l 1%~ 1.0 3.50 1.85 4.50
Insulation for tubing sizes other thon 1" 1%~ 1.17 4.00 1.42 4.30
stondord sizes shown are avoilable 2% 2%~ 9t 4.00 1.41 5.00
only as cut-downs from next lorger size 2%~ %" 31 4.50 1.45 8.56
tube or pipe and will be slightly ellip- 3~ 3" .91 3.00 1.73 6.66
ticol in shape.
- & _ ‘7
multiple loyer—recommended combinations
) 7] , (1] I ” '
E 2, 2‘/’ ' 3 31/’ o ar ‘ 4‘/’ o l sn , 6“
i ) S IL | L | it { 1L | 1L | i
oL | oL | oL oL i oL | oL oL I OL
taxt | Yexl 2% Y, Yax 1Y/, Y/2x2 1/ax2 ! —‘ '-
Saxl 2V xtts | IHxtly, 3'/:32 : 4'./:x2 4'2!2‘/2 6/?:3'2 7/?:3
axl | Yaxl Yax17, Yaxi2 Yex2 4X2 Yax2/, Yax3
Jtaxl P 2ax iy 3t xity 3'9x2 4/, %2 42 x2Y% 6 x2V, 7 x3
I xi l i xl I xTVa L T x2 i x2 t x2Y%; I x3
3 xi!3 xtthi 4 xi¥s 4 x2 5 x2 S x2, 6 x2', 7 _x3
Clsx | fhexd ' TTaxi, Waxtl/ 1iax2 | Vax2 {Vax2Y; 1V3x3
3 3 xi's -l‘/,x!'/z 4'/x2 s x2 S x2'% 6 x2Y, 7 x3
Ctaxt [ 1xd I 'x1T 1lax i/, 1Y2x2 1/3x2 1Y3x2Y, 1Y2x3
3toxt | Itoxityl 4rvaxit, 4'/2%x2 6 x2 6 x2'% x2'/4 8 x3
x ! 2 x| 2 xi'/ 2 xlif 2 x2 2 x2 2 '
P & l'/; S xIt4 S x2 6 x2 6  x2'/> 7 ig"/: g :g |-
2'53xl l 2L 11 2axily 293!2 2Vax2 2Y2x2V, 2'/3!3
_4'nxl 4'/111'/, f_x1'y 6 x2 7 _x2 7 %25 x2'/2 9 x3
3 xi x| 3 xI", 3 xI'; 3 x2 3 x2 3 x2 3 x3
S x5 xIt/a) 6 xily 6 x2 7 x2 7 x2Y, 8 x2Y, 9 x3
1 3Yxt | 3Vaxl 3tax ity 3Vax 1y 3V3x2 3l/,x2 33 lz'/z 3'/1!3
6 x1 16 x1'"1 7 xiYs x2 8 x2 8 x2', q x2'» 110
| 4 x!|4 xi 4 xlYz2 4 xll; 4 x2 4 x2 4\ x2'/; 4 x3
; 6 x1 (6 xt1Yal 7 x1Y 7 x2 8 x2 8 x2'5 9 w2, 10 x3
f 4'ax i 4'/:!!'/2 4Y2x Y3 4i/3x2 4'/4x2 4! ! !
| A xia | 8 x2 9 x2 "5 | 107x3¢ |, 4es
| 9 xli 3 xiV; o XxIi; o x2 S x2 S 2‘/: \] 3 x3
7_x1%1 B xths 8 x2 9 x2 9 x2'» 0 x2V, 11 x3
| 6 xi 6 xlIl; 5 xI4; o x2 b x b x2'27 16 x3
| 11 8 xliis 9 x2 10 x2 10 x2', I x2Y, 12 x3
| 7 xlY, 7 xiYs /  x2 /7 x2 /7 x2V, 7 X3
1 10_xt'; | 10 x2 1 x2 |11 x2% |12 x2v2 |14 \xg
| 8 xI '//z 8 xIV; x B x2 8 x2% 8 x
\ 1 xtts I x2 12 x2 12 x2Y, 14 x2'/ 1S x3
| g xlY; 9 xlIY g x2 9 x2 9 x2Y
i 12 x1Y, 12 x2 4 x2 14 x2'% 15 !2'/: Ig ;g N
; a6 30"
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g o, o, sincle lcyer only single or doubi
: Fipe of Z nom. 1 nom. 1," ' nom. 2 nom..2Y.
i‘ size pipe ) |
’ N !octuul O.D. |actual |O.D. 'acfual O.D. jactual| O
]
;
o255 |17
2.05 [ 17.00 | 2.55 |[18.
| 14 14.00 . / 1.42 | 17.00 | 1.92 [ 18.00 | 2.42 |19.
; L s 15.00 1.42 | 18.00 | 1.92 | 19.00 | 2.41 |20.
! < 16" 16.00 1.41 [19.00 | 1.91 |20.00 | 2.41 |21,
k= 17 17.00 .41 | 20.00 | 1.91 |21.00 | 2.41 |22.
’ E 18~ 18.00 l 1.41 |21.00| 1.91 |22.00 | 2.41 |23.
: g 10 19.00 1.41 [22.00 1.91 |23.00 | 2.41 |24.(
! L? 20" 20.00 | (.41 | 23.00 | .91 | 24.00 | 2.41 [25.¢
L 21 21.00 (.41 |24.00 | .91 | 25.00 | 2.41 |26.(
;' = 22 22.00 141 [25.00 [ 181 |26.00F 947 127
E@' ., 23 23.00 i 1.41 [ 26.00 | oy | 2700 2.41 [28.c
;gg 24" 24.00 | | 141 [22.00 | 1.91 |28.00 | 2.41 [29.c
;@’“ 25" 25.00 1.46 |28.00 | 1.98 |29.00 | 2.50 |{30.C
3 26" 26.00 | 1.46 |29.00 | 1.98 [30.00 | 2.50 [31.c
: 27" 27.00 | 1.46 {30.00 [ 1.98 |31.00 | 2.50 [32.0
; 28~ 28.00 | .46 {3100 | 1.98 |32.00 | 2.50 |[33.0
;_ B 20~ 29.00 - 1.46 |32.00 [ 1.98 |33.00 | 2.50 |34.0
g r<= 30" 30.00 1.46 |33.00 1.98 |31.00 | 2.50 [35.0
i lz; 31 31.00 1.46 | 34.00 | 1.98 |35.00 | 2.50 [36.0
E ¢ 32 32.00 1.46 | 35.00 { 1.98 |36.00 [ 2.50 |37.0¢
. S 33" 33.00 145 [36.00 | 1.98 |37.00 | 2.50 |38.0C
G 34" 34.00 ' 1.46 [37.00 | 1.98 |38.00 | 2.50 [39.0¢
| & 35 35.00 1.46 |38.00 | 1.98 |39.00 | 2.50 |40.0¢
; 36" 36.00 1.46 |39.00 | 1.98 |40.00 | 2.50 [41.0¢
&5 ] 37 37.00 1.46 | 40.00 | 1.98 |41.00 | 2.50 [42.0C
) 38~ 38.00 146 [41.00 | 1.98 [42.00 | 2.50 [43.00
l' 39 39.00 1.46 |42.00 | 1.98 |43.00 | 2.50 |44.00

l?wloﬁon for the nomiqol pibf sizes ronge of 25.39"" is furnished in three K-Segmental curvature
sizes. Approximately six to eight segments are required to enclose pipes in this size ronge. The
lost segment applied must be cut te fit occurately. Letter designates molded K-Segmental size

for proper nesnng.

® Note: All single loyer tri-seg. ond quod-teg. sizes shown ore also ovoilcble in sectional form.

K-segmental is not ovailabie in @ fobricated sectionol form,

ACL Doc 19329 - Page 7 of 64
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- ..- t.uid le layer—reccmmended combinations - -
e i Qe ) 1/17 0 I 2 I 3 1/2 o ' & 4 1/2 o §* &
s T T T N T R T T R T i
opn.i"oL . oL 1 oL | oL | ot | oL | ot oL,
. 10 x1vVv. iI0 xIY; 10 x2 10 x2 10 x242 |30 x3 .
17.00 ; | 4 xt'a | 13 x20 |15 x2 |15 x2% |16 x2%2 117 x3
! o xily 1T xiVs 1 x2 it x I x2' T x3 -
18.00 : 1S _x1t | 15 x2 16 x2 | 16 x2% |17 x2v, |18 x3
’ 12 x1'2 12 xl'vy 12 x2 2 x2 12 x2'/3 12 x3
19.00 | 16 _xi'> | 16 -x2 17 x2 | 17 x2% |18 x2'5 119 x3
) : 14 xl'/; € xls 14 x2 14 x2 14 x2'3 14 x3 L
20.00 ! 17 xlia | 17 x2 18 x2 |18 x2% |19 x2a 120 x3
! 1§ xti 15 x1Y 15 x2 15 x2 15 %2V 15 x3
21.00 B 18 wivs | 18 x2° | 19 x2 | ia x2v, |20 x2¥s |21 x3
22.00 16 xiV; 16 xlYs 16 x2 16 x2 16 x2Y2 16 x3
= ’ 19 xi's 19 x2 20 x2 20 x2'4 21 x2'4 22 x3
23.00 i 17 xi', 17 xiVs 17 x2 17 x2 17 x2'» I x
. I 20 x!it5 1 20 x2 21 x2 21 x2Y, 22 x2', 23 x3
*1.00 i 18 xl,; 1B xt', 18 x2 18 x2 18 x2'; {8 x3
: { 21 xl'y 21 x2 22 x2 22 x2t% 23 x2Y 24 x3
i 25.00 l = 18 xll, 19 xlV; I x2 19 x2 19 x2Y3 19 x3
: ! 22 xiis | 22 x2 23 x2 123 x2' 124 x2'2 125 x3A
26.00 l 20 xilvs 20 x1'/a 20 x2 20 x2 20 x2t4 20 x3
) 23 xIt 23 x2 24 x2 24  x2% 25 x2'5A126 x3A
S— I 2T X1y [ 21 x1% |21 x2 | 21 x2 21 x2'; |21 x3
27.00 24 x1'/s 24 x2 25 x2A ! 25 x2A 26 x2'/Al27 x3A
28.00 ' 2 XTAl 22 DAl 5% Al % Nual3 5ialls xia
. ! 25 x1t/ X X x2'/5 x2'/ X
23 xt'/; 23 X174 23 x2 | 23 x2 23 x2' | 23 x3
29.00 | 56 x1v-al 26 x2 Al 27 x2Al 27 x31,Al 28 x212A 129 x3A.
i 24 xli/a 24 xIl7 24 x2 24 x2 23 x22 24 x3
20.00 [ 27 xi5A127 x2 "Ai1 28 x2A{ 28 x2%.Al 29 x2'2A |30 x3A
00 : 25 x12A1 25 xI12A| 25 x2A| 25 x2 A| 25 x2'2A[25 x3A
- ! 28 xi,Bl 28 x2 B 29 x2Bi 29 x2'»Bl 30 x2',B|31 x38
32.00 l 26 x1'3A] 26 xl‘/:Al 26 xZA| 26 x2 A| 26 x2'2A |26 x3A
’ 29 x{t,81 29 x2 B! 30 x2B| 30 x2¢»8| 31 x2',B |32 x3B
3.00 27 x1Y5A xi/2A1 27 x2A| 27 x2 A] 27 x2'/2A[27 x3A
33. | 30 x14,B130 x2 B| 31 x28| 31 x2,B| 32 x2,B|33 x3B
34.00 | 28 x172A[ 23 x1;A| 28 x2A| 28 x2_A[ 28 x27;A[28 x
: 1 3t xi1',Bl 31 _x2 Bl 32 x28] 32 x2v%B8] 33 x2%B834 x3iB
5.00 I 20 x1'42A] 29 xIVaA[ 29 x2A[ 29 x2 A 29 x2'/7A | 29 X}A
e 32 xt1',81 32 x2 8! 33 x281 33 x2',B1 34 x2'7,B| 35 x38B
30 xt%B] 30 x!';B| 30 x2B| 30 x2 B| 30 x2';B|30 x38
36.00 | 33 xivacl 33 x2 Cl 34 x2¢! 34 x24C| 35 x21,C|36 x3
37.00 ' Sl Xi'a  xil4aB] 31 =x2bj 31 x2 i x2V38B I x
A 31 x1'5,C] 34 «x 35 x2C1 35 x2'%Cl 36 x2C 137 x
18,00 32 xi7;B| 32 xI7:B8| 32 x28| 32 x2 B| 32 x2/28|32 x
: 35 x1'C1 35 x2 €l 36 x2C| 36 x2'%»Cl 37 x2¥,C| 3R x3C
39.00 33 x1v28| 33 xl1i/aB] 33 x2B7] 33 x2 33 x24;B | 33 x3B
: ) 36 x1'Cl 36 x2 €1 37 x2C1 37 x2'4xC|l 38 x22C1 39 x3C
40.00 3 X1, B[ 34 x1778| 34 x28 34 x2 B| 34 x2V.B| 34 x3B
: 37 xithcl 37 x2 ¢l 38 x2cl 38 x21,C| 35 x2';C| 40 x3C
42.00 . . 1
43.00 . S
Tevsol
44.00 o
A SR I o —
45.00 PtV \
= o ——— I S,
.K-Sogmomcl Dimensions:  Letter In. Die. O.Dia. Approx. Outer Arc
A 26.00” 31.00” : 4"
; B 31.00” 36.00" 6"
YRATIO!N - C 36.00" 41.00" 18"
iterials Division, 717 F-ith Avenue New York. ~.m;;x
Lime » U 5.4, 3/67 Pub. Na. 44K.3408
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thickness — Kaylo Pipe [nsulstion is available in single or
couble layer thicknesses from 1" to 3" depending upon pipe
size. Kaylo Tube insulation ts avalabie in single layer thick-
nesses of 1 and 15",

pipe sizes — Kaylo Pipe Insutation is available to fit nominal
piDe sizes from %' to 39 in diameter. Kayio Tube Insulation
will f1it nomins! copper tubing sizes trom %' to 3" in diameter.

forms — Kayto Pipe Insulstion is avsilable in sectional or
multisegmental form depending upon pipe size. All insulstion
is furmished in 3 ft. sections.

jackets

canvas — Kaylo Sections! Pipe Insufation includes standard
canvas jackets, at no additionsi charge, on thicknessas up to
and inciuding 37, depending on pipe size. Standard canvas is
avaiable for segmental forms st a shght additional cost. Bands
are availabie for use with this product at slight sdditionsi charge
and will be furnished on request.

6 ox. snd 8 oz. canvas jsckets are available for aill types, sizes
and thicknesses of Kaylo Pipe snd Tube Insulstion st an sd-
ditional charge. These jachkets are factory apphed on Sectional
Pipe and Tube insuiation. On Muitisegmental forms, they are
furnished but not adhered. .

Kaylo Klad — Kayio is 8is0 available with an embossed alu-
mingm jacket .016" thick or 010" thick stainiess steel jacket,
These jackets provide greater resastance to mechancal dam-
age and present 3 neat hnished appesrance to pipe lines.
The longitudinal seam has 8 seif-locking joint. Butt seaiing
strips with integral mastic and protective asbestos cover are
furnmhed for sealing end joints. See data shest—for complets
information on Kaylo Klad.

federal specification compliance

HH-1-00523b — Insulation Block and Pipe Covering, Therma!

(Calcium Silicate for Temperatures up to 1200F) Type I (pipe

insulation) Class A thru E.

MIL-1-2781D (Int. Amend. 1) — Iinsulation Pipe Covering,
herma!: Grage 1, Class b; Grace !i, Class &; Grace i1], Class o,
.ype 1l & I,

. - Kaylo Kaylo 20 ,
density ermal conductivity '
approximately 11 ib. pet. 12 1b. pef. th ty .
flexural strength . T ,
(ASTM C-203) 50 Ibs. /sq. in. 90 Ibs. /sq. in. !
compressive strength
(ASTM C-165) at 5% de- . o
formation 120 psi 130 psi
resistance to abrasion . .
(Conventional tumbling : /
test-loss in weight after o y A8
10 inin.) before heating 9% 3% - [ L/ R :
after heating for 24 hr. at  750°* — 5% 1200F — 5% & m./ ;o
at 1000° —4% 1800F — 20% £ ,
st 1200°—3% : ; “ // . A :
alkalinity ph 10 phl0 = . / b
corrosion resistance does not cause or accelerate & / / :
] corrosion of steel, aluminum & A P
or stainless steei ur—y .
dimensional stability / .
linear shrinkage after /:.,.. 4o
heating for 24 hrs. in a b
muffle at 750°—-08% 1200°—0.7% .. 7 ! ;
at 1000°-=0.9%  1800° —1.6% b
at 1200° —1.4% / R
specific heat 0.22 btu /Ib.F 0.2 btu/Ib.F ol L i
thermal diffusivity " m 3 e W W W - -1
sq. ft./hr. at 200F mean ) Mooe Tempersesrs. ¢ b i
Temp. 0.012 0.016 ' :
e . - A !
sizes application recommendations

outdoor lines — Kaylo Pipe Insulations are mechanically
fastened by wiring in place using 16 gauge wire on 3 centers
snd subsequently covered with a3 weatherproof jacket of metal
or 45 ib. roofing felt. See Application Specifications for com-
plate details. i

indoor lines — Kaylo for indoor piping work is furnished with
s factory-apphed canvas jacket and held in place with bands
orwire. The jacket has overiapping joint flaps that are smoothly
pasted in place. Canvas should be sized to provide a base for
painting.

fittings — Fitting sre insulated with miterad segments of
Kayio wired in piace and finished with a 4" layer of insulating
cament. Flanges and vaives are insuiated with oversized pipe
irsulation. They are finished off with canvas pasted in piscs
for indoor lines or renforced waterproof mastic for outdoor
linas. .
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Selection of insulaton thicknesses for any specific application
shoUld tak e into consideration the following important critena.
1. Cost of insulation applied. 2. Cost of heat energy. 3. Cost of
capital. 4. Cost of depreciation—plant and insulation. 5. Capita!
investment in heat production equipment. 6. Temperature
differential. 7. Size of the pipe or surface. 8. Conductivity of
insulation. .

economic thickness — kaylo pipe insulation — power & utility piping

-

for hot piping, the tabulated thicknesses are optimum thick-
nesses caiculsted on an “Economic’'® basis for heat conser-
vation under sverage operating conditions and assures sd-
dequate temperature control. Special conditions may warrant
the use of other thicknesses.
*From “MNow to Datermine Economc Thickness of Insw-
lation*'—National /4 Muwhd'unn Associatron.

. '(tOF ambient air)
. 1200 .

table key (ambient still air at 80F)

ET — economic thickness
ST — surtace tempaersture

* PIPE TEMP. 200 400 600 200 1000
TEMP. DIFF, 120 320 20 . 120 . 820 1120 -
IPS ET _HL ST | ET ML ST | ET KL ST JET° HL ST JET ML ST LET ML -sT
% 1 15 94 |1 4 us 1% N 126 1% 105 148 |2 132 149 | 2%. 151 139
% 1 1B 9|1 7 12 l1% 8 13}z 106 135 j2 15 158 [2% 170 146
1 L 13 9|1 60 125 [1% 88 131 j2 16 134 2% 14 137 |3 17 139
1% 1 s 9|1 1 19 1% 98 112 136 13 2% 189 {3 25 142
1% 1 s % |1 719 |1% 110 137 | 2% 123 121 [2% 171 138 |3 206 142
2 1 0 9 11% N1 N3 1% 126 139 [2% 144 128 [2% 202 - 148 |3 B8 152
2% 1 3 9% 1% 73 132 U3 18 [2% 153 128 |3 197 133 |3% 288 136
3 1 2 9 [11% 93 w72 0 123 |2% 186 135 |3 235 144 [3% 8 147
3% 1 & 9 11% S 172 143 124)3 13 121 |3% ‘23 129 (4 270 135
] 1 50 100 }1% U3 18 j2% 145 119 |3 197 126 [3% 248 135 (4 300 ‘141
4% 1. 62 101 11% 120 18 |2% 160 120 |3 20 129 |3% 200 1337 |4 32 14
5 1 700102 1% 155 122 [ 2% 187 122 |3 250 131 |{3% 310 138 [& %0 a4
6 1 74102 2 130 11 f2% 184 123 |3 260 132 {3% 319 139 | 4% 358 137
? 1% 70 97 f2 W5 12 2% A4 1233 268 133 |3% 332 140 [ 4% 398 139
s % 66 84 12 157 112 |2% 28 123 [3% 214 124 [4 355 134 | 4% 430 142
9 1% 72 94 12 168 12 |2% 242 12¢ |[3% 302, 126 |4 388 135 |5 a0 137
10 % 78 & j2 14 1213 5 18 3% 330 128 4 42 138 |5  as5 138
n % 84 94 2 205 14 |3 263 18 [3% 354 130 |4 a0 100|5 49 139
b 1% 9% 4|2 29 15 |3 22 18 |4 333 122 fa 442 13215 532 140
14 1% 108 9 [2% 204 108 |3 314 121 (4 31 124 |a% 485 135 | 5% . S&2 136
16 1% 124 9% | 2% 229 108 |3 353 12 |4 42 126 |4 sS4 136 | S% s01 137
18 % 137 96 j2% 258 109 {3 391 12 |4 465 126 [4% 594 136 | 5% 659 139
2 % 151 9% 2% 281 10 |3 427 123 )4 507 127 |4 648 138 | 5% 6%5 140
4 1% 179 96 | 2% 332 - 10 [3% a2 17 [4% 538 12 |S 6% 133|6 17 1%
economic thickness — kaylo pipe insulation — process piping " (80F ambient air)
PIPE TEMP, 200 400 600 800 1000 1200
TEMP. DIFF. 120 320 520 120 320 120
1PS ET MU ST | ET HL ST | ET MWL ST| ET HL ST|ET WL ST|ET NL ST
¥ 1 15 % [1 4 18 |1 8 146 {1 125 193 |1 174 238 | 1% 189 203
% 1 18 97 |1 57 12 |1 100 mO0f1 47 A4f1 N5 265 |1% A8
1 1 19 % {1 60 1251 105 15811 15 19 [1% 183 185 | 1% B 27
1% 1 x5 %1 7 129 f1 1R 1M1 1% 24 {1% 204 18 | 1% 263 27
1% 1 s 9|1 7 12311 135 167 |1% 164 165 |1% 29 19 |1% 295 230
2 1 30 9711 $§ 132 11 15817 (1% 188 167 | 1% 262 22 |2 28 1R
2% 1 3 9% 11 100 13i1% 129 130 |1% 152 155{2 27 160{2 307 1%
3 1 2 %911 12 .137 1% 165 14 |1% U5 176 23 179 | 2% 14 1B
% 1 2 9.1 134 124 1% 166 136 | 1% 280 120 |2 29 170 | 2% M3 1M
4 1, 50 1001 144 135 |1% 198 147 |2 248 155 |2 347 184 | 2% 393 185
4 1 62 101 {1 149 138 1% 201 154 |2 =8 158 |2 361 18 |2 42 12
5 1 W21 170 140 [ 1% 242 158 {2 304 159 |2 400 150 | 2% 4% 1m
6 1 %102 1% 160 1B {1% 28 156 )2 339 161°f2 474 193 | 2% S 195
7 % 70 971 1% 17 123 J1% 31 154 {2 38 161 | 2% 465 167 | 2% 624 186
] 1% 66 8¢ | 1% 193 123 [ 1% M0 155 [2 412 163 [ 2% 476 168 |3 S48 7S
9 I T2 M i1% 28 123 [1% 36 155 |2 a5 163 [ 2% 540 168 |3 ee0 175
10 1% T S| 1% 29 1232 3 135 |22% &1 M7 |[2% 576 173 | 3w s96 166
n 1% 84 %1% 200 12402 360 138 (2% 45 149 |2% 626 175 |3 633 168
b 1% 90 %4 | 1% 261 1252 404 141 2% 482 150 | 2% 675 177 [ 3% 619 169
u 1% 108 %6 |.1% 307 127 |2 432 142 2% S42 154 2% 7 183 3% a5 1
15 % 120 96| 1% 352 128 }2 490 144 [ 2% 610 156 | 2% 852 185 | 3%  ®E8 1%
1 1% 137 96 /1% 32 128 |2 543 1k [ 2% 674 15 (3 ms 168 |3 g3 177
2 1% 151 96 | 1% 431 129 |2 598 145 [ 2% M43 157 |3 893 .169 [ 3% 1020 178
u % 179 9% | 1% S11 129 |2 707 16 (2% 82 158 (3 1048 171 |3% 195 1%

HL — heat ioss . . Bty /hr flineal foot
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Temp. 1300 1400 1500 1600 1700 1300

P.
Size | ET HL ST ET HL ST ET HL ST ET HL ST ET HL ST ET HL ST

|2, 221 182 | 2% 245 160 | 3 254 150 | 3 278 157 | 3 304 164 | 3% 313 156
Y % 243 156 | 3 252 148 | 3 278 155 | 3 305 162 | 3% 314 154 3 342 161
3
3

1 |2 269 161 | 3 2717 132 306 160 | 3% 316 152 | 3% 345 159 | 3% 375 166
1w |3 279 149 | 3 310 157 32 165 | 315 351 157 | 3% 388 164 | 3% 417 172
1513 288 153 | 35 309 146 | 3%, 362 160 | 3% 368 160 | 4 397 160 | 4. 434 188-
2 |3 337 15 | 315 347 150 | 3%, 383 158 | 3% 421 165 | 4 432 159 | 4 469 166
2, |3 374 160 | 31, 385 154 | 3% 425 162 | 3% 466 170 | 4 476 163 | 4 518 171
3 13w 288 150 | 4 402 246 | 4 444 153 | 4% 458 150 | 4% 500 156 | 4% 545 163
3514 390 142 | &4 434 149 | 4 479 156 | 4% 494 152 | 4% 539 159 | 5° 555 155
¢ |4 a9 184 | 4 465 151 | 4% 481 148 | 4% 528 154 | 5 545 151 [ 5 593 158
4, |4 426 145 | 4% 454 143 | 4% 512 150 | 5 530 147 | 5 579 153 | S% 598 151
5 |4y a5 138 | 4% 485 M5-( § 515 143 | 5 565 M9 | 5% SBS 147 | 5% 637 153
6 |4% 502 141 | 5 523 10, 5 578 146 | 5% 560 144 | 5% 655 150 | 6 678 149
7 |aw S50 143 | 5 572 142°| 5 632 148 | S% 655 147 | 6 679 146 | 6 738 151
8 |5 560 137 |'S 62 143 | S% 647 142 | S% 710 149 | 6 735 148 | 6% 761 147
9 |5 .603 138 | 5% 630 138 | 5% 696 148 | 6 722 143 | 6 789 149 | 6% 817 149
10 |5 653 140 | 5% 681 139 | 5% 752 146 | 6 779 145 | 6% 809 145 | 6% 880150
11 |s5w% 65 138 | 5% 724 140 | 6 754 140 | 6 829 146 | 64 859 146 | 7 830 146
12 |5% 693 135 | 5% 770 141 | 6 801 141 | 6% 834 141 | 6% 911 147 [ 7 943 147
14 [5% 742 136 | 6 776 137 | 6 857 143 | 6% 891 143 | 7 826 143 | 7 1007 148
6 |6 772132 {6 858 138 | 6% 8% 139 | 7 934 139 | 7 1020 148 | 714 1058 145
18 |6 844 133 | 6% 886 134 | 6% 978 140 | 7 1018 140 | 7% 1059 141 | 7% 1153 146
2 |6 917 134 | 6% 960 135 | 6% 1050 141 | 7 1102 142 | 7% 1146 142 | 74 1247 148
24 |6 1060 135 | 6% 1108 137 | 7 115 138 | 7% 1206 139 | 7% 1318 144 | 8 1366 145
30 |6% 1195 133 | 7 1253 134 | 7% 1312 135 | 7% 1440 141 | 8 1497 142 | 8% 1555 143
3% | 6% 1620 142 | 7 1690 144 | 7% 1790 147 | 7% 1950 153 | 8 2050 155 | 8% 2150 158

ET—economic thickness HL—heat loss . . . Btu/hr/lineal foot ST—surface temperature

1 OWENS-CORNING FIBERGLAS CORPORATION
' 'E I industrial and Commaercial Construction Materials Division, 717 Fifth Avenue, New York, New York 10022
—— Geners! Otfices, Toledgo, Ohio 43601

Pub. Na. 14N-3416-A ;' . L:)mg{_lnu.s.k 9/66
. [ Y] (Wl
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UNIEESTOS [meulelion..

...provides superi

Pittsburgh Corning’s UNIBESTOS is the best high tempera-
ture piping and equipment insulation available to you to-
day. The very nature of its composition: Amosite asbestos
which comprises most of UNIBESTOS; sodwum silicate
which is us binder; and the diatomaceous sifica filler, gives
UNIBESTOS a combination of thermal, chemical and phys-
ical properties unsurpassed in high temperature insulation.
UNIBESTOS is efficient inansulating, and it's rugged, too
. 50 rugged it s reusable, long after other types of insula-
non would have been replaced.
UNIBESTOS has been through extensive, controlled tests
. comparing it with the other types of high temperature
insulauons ... and no matter what the test has been . . .
highest temperatures over long periods of ume; heat loss

?ﬁ- rogeargziefyg Sl J’ [} llll_l-u DS
it ”‘? Sy ielstd n.wj

)u ul.| & w-'uEl»/ -, "_tn L Jieivad u FrS

l-' l.— So=ren

g L) Shes ;,;_. .v)ms mﬁ"'—"!.‘...

-4 'hu s e nunJl Qi =T S Sepens
4t —— e ek T T

at joints; thermal conductivity . . . UNIBESTOS is excellent.
When actual performance of UNIBESTOS both in the lab-
oratorv and in actual instailauons is compared to other
types of high temperature insulation, it 1s easy to see why
it will do a better job in refineries, chemical plants, petro-
chemical plants, utilities plants and marnne apphications—
anvwhere the best insulation is needed for piping and
equipment.

The outstanding performance of UNIBESTOS . . . both in
tests and on-the-job installatons results from its special
combination of superior materiais, advanced engineerning
and modern, efficient manufacturing methods. The long
interlacing fibers between abutting sections of UNIBESTOS
form positive heat seals, making single-layer application
possible. These long fibers also give UNIBESTOS its ability
to resist rough handling in transit and on the job. It won't

Union Carbide trial exhibit UC-4813: The Industrial Insulators, Inc. Catalog of Commercial and Industrial Thermal I... Published by AsbestosClaims.Law
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_RUGGED AND TOUGH

‘handleability”

break up and dust as other commonly used materiais do,
even after continued removal and reapplication.

UNIBESTOS withstands moisture, acids, fumes, and cor-
rosive atmospheres. UNIBESTOS, when dried, returns to its
original rugged physical characteristics and to the same
high insulating efficiency. UNIBESTOS, available in full
round sections up to +4" insulation O.D., has gained wide-
spread acceptance as the time-saving way to insulate
underground lines. Requiring less handling, no special
banding, UNIBESTOS full cylinders are the ideal insulation
for tunnel or conduit application. And naturally it won't
support combustion . . . it's completely incombustible

. affording protection for piping in case of fire or
sudden and extreme rnises in temperalure,

UNIBESTOS' inherent strength and resilience make it the
most practical high temperature insulation for use in re-
fineries and chemical plants where frequent maintenance
and/or changes must be accomplished. Other insulations
would crumble, break. fall apart, but UNIBESTOS can be
removed and put back on as often as necessary and sull
provide efficient insulation, UNIBESTOS' ruggedness pro-
vides other benerits, too . . . for contractor and user. It
has great shock resistance, will take rough handling be-
fore, during and atter installation thus there 15 iess cleanup
after installation, too. UNIBESTOS will also withstand com-
pression without crumbling; heavy tools can be dropped
on the line . . . workers can even waik on piping covered
with UNIBESTOS without fear of it cracking or crumbling.

PHYSICAL PROPERTIES OF UNIBESTOS

Density e
cmpressive Strengt

Lineal Shrinkage
Hygroscopicity
Combustibility
pH e e
Thermal Conayctivity (K)

Thermal Shock Resistance

..................... 16 ib./ft.3

112.5 1b./in.2 1 . or .
........ 11800 (b, /1.2 (dry; at 595 deformation)

0.09% to 120C°F. (one surface) exposed to operating temperature for 24 hours

............. 3.59% 70°F. @909% R. H. 24 hours

............................. Will not burn

....................... 10.5
......... at 300°F mean .4

at 500°F mean .50

at 800°F mean .65

Will not thermal shock

Tensile Strengtn 67 psi
Ac:d Resistance Neghgible effect on physical characteristics from common industrial acids and caustics
Leachable Chloriges (average) . .. .............. o Less than 125 ppm
Sodium Silicate Content . .. .. ... .. Over 60.000 ppm

Will not contribute to stress corrosion of stainless steel
................... ASTM Designation €C391-62T

Federal Specification HH-1-561 Type I} Class B
Military Specification MIL-1-2781

Grade Il Class ¢ (750°F.)

Grade Il Class f (1050°F.)

THERMAL CONDUCTIVITY CURVE OF UNIBESTOS
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UNIBESTOS FOR SINGLE LAYER APPLICATION

Two inherent advantages found only in UNIBESTOS —
«e interlocking fibrous joints and negligible shrinkage
-make it the most efiictent single-layer insulation on the

market. In single layer applicauon, the long, interlocking

fibers of Amostte in UNIBESTOS form ught heat seals at
all butt joints.

Tests witnessed by Pittsburgh Testing Laboratory (see
reproduction of test report, right) show performance values
measured by actual temperature difierence on heated test
pipes between UNIBESTOS and a calaum silicate type
insulation. These tests illustrate that UNIBESTOS showed
less heat loss at joints than the calcium siicate . . . that

TEST PROCEDURE
Two identcal 44" long sections of 4-inch IPS heavy-duty
steel pipes were used for the test. Specially wound 38"
long Kanthal wires on ceramic cores were centered within
the test ptpes and provided the electric heat. A Chromel-
‘lumel thermocouple was peened into the pipe surface
. the center of each test pipe, and served as a control for
regulating eiectric heat through Wheelco temperature con-
trollers. These couples were also used to obtain tempera-
ture readings when switched to a L & N Indicaung Poten-
nometer. Additional thermocoupies were installed on test
pioe surtaces 97 on each side of center. Thermocouples
were 3,50 nsialiec or the outside surrace of pipe insulation
crectiv opposiie he couptes located on test pipe making
4 102} of six thermocounies for each tvpe insulation. Pipe
encs were seaed with a caicium silicate based cement.
Drawings snowing the getails of the two test assemblies
re shown beiow,

CALCIUM SILICATE TEST

Catc.um Silecate 1ngutation
goupie aver D°; 7 A -
total thicaness

r
IR — G e § 7 e Thetmocouoses on
y / o100 surtace (3)

Thermocouotes on
nguigtion surtace (3}

'y I e
— ol
Hl 4" 1ps Ingutation piug ===
6"
. 1 .
A —
~
)
Section A-A

UNIBESTOS TEST
UMIBESTOS tnsulstien

Singie tayer 2':7 thice "‘l wsulation surtace (1)
i 24" e 8% e §° Thermecoupies on
! . ' ’ //o-" surface (3}

/

Tharmocoupies on

o N 1
N . - 3

| } 4 1PS suistion plug —

« O

18" 18

TN s -
\
-/

/ Thermocouoies 3t «nrulBtion dutt jorat

Section 8-3
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for equal thicknesses, a single layer of UNIBESTOS ‘loses
less heat at the joint than 2 double layer, staggered joint
installation of calcium silicate. This means lower installa-
tion costs, faster installation and considerably less matenai
handling on the job.

5%  MTTSBURGH TESTING LABORATORY
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TABLE FROM PTL REPORT (Above)

UNIBESTOS
9L Center at joint l 9°R
Pipe Surtace 48 51 16
insulation Surtace 126 13 128

CALCIUM SILICATE

9L Center over Joint 9°R
Pipe Suiface 154 751 763
Iagyiation Surtace 137 138 81
v’ L d
- U 4. :;l 2D

(341
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COIZ7W....T TENPERATURE 7-MONTHS TEST

Four scparate sections of 1'/4 IPS stainless sieel pipe with
Chromolux electric heaters were used 10 test three sections
of UNIBESTOS and one secuion of calcium silicate insula-
uon- (alf 4 1PS x 3" thick).

AVERAGE CON-

TEST AVERAGE STARTING
OUTER SURFACE CLUDING
UNIT PIPE TEMP, TEMP. WATTS WATTS
UNIBESTOS 1608°F 135°F - 00 I
Catcium Silcate 1588 ° 205 -452 &1
Catcium Siticate 151 19 st 18
(replacement)

UNISESTOS 1803 164 a0 38
UNIBESTOS 1503 165 17} us

Results—Much more power was required to maintain
approximate starting temperatures with the calcium silicate
insulation, and the suriace temperature was higher. The
caicium silicate failed after 3 months’ tesung because of
excessive shrinkage and deep vertical cracks about every
two inches. The replacement section of calcium silicate
finished the test with the same results as the original prece.
The UNIBESTOS had no cracks through the wall thickness.
(There was a color change next to the test pipe, character-
tstic of a chemical change of the iron content in the asbes-
tos which does not affect the insulating efiiciency of
UNIBESTOS.,

"A calctum silicate type insulation recommended to 1600°F.

JOINT HEAT-LOSS TEST

Test Resuits of Surface Tempera- lnx:'l::ion insulstion | {nsulstion
tures and Heat-Loss at Joints (Single (Double

(Single Layer) Layer)
Layer)

Thicaness of covering inches 2.50 248 2.45

Oensity of coverng. 108 /eu. It 14.00 12.98 1224

Energy suppied 1o heating coif watts $80 §S0 610

Energy Suoplied 8 heating cous.

Btu-nr 1979 218 2081
Temperature of pioe °F 00 600 597
Temoperature of test room °F 1 15 15
Temperature difference (pipe minys

toom) °*fF 825 828 2
Average surtace temoersture (not

inciuging josnts) °F 11¢ 2 1311
Average (oint tempersture °F 13¢ 152 1Q
Average nse i temperature ot

1sat °F 20 b -] ri4
Keat-loxs through end caps, Bty s/hr 246 b U4
Meat-io3s tnrough covernng, Bty s/hr 1735 1972 1437
Und heat foss througn covening

Btu s/nt per 1q 11 of proe surisce

per gegree (F) of tamperature

dilterence B2 02Nt 02¢0

Results—"" ... As a result of this investigation it seems to us
1t may be iairly concluded that because of its fibrous nature,
which permits the extension of fibrous material across the
butt joints, UNIBESTOS insulation 1n single laver construc-
tion 15 equallv as efficient as double layer construction in
insulating matenals of a non-fibrous character where there
may be more direct passage of heat through the jont . . .
(Quotation from independent laboratory test)

~
’ .
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UNIBESTOS INHIBITS STRESS CORROSION
OF STAINLESS STEEL

For many years, industry has been bothered by the prob-
lem of stress corrosion of austenitic stainless steel caused
by the leaching of chlornde trom ordinary insulations.

Recent laboratory investigations showed that all of the
commonly used high temperature insulating materals
contained these leachable chiorides . . . chlorides which
caused stress corrosion of austenitic stainiess steel under
certain conditions. Corrosion-causing chiorides could also
enter insulation in industrial or marine atmospheres. Many
insulations actually further stress corrosion because (1)
they contain none or very little of the necessary inhibitors
and (2) they contain high amounts of leachable chiorides.

UNIBESTOS contains, by laboratory analvsis, a sigmii-
cantlv high amount of sodium sidicate 160,730 parts per
mulion), an effective inhibitor of stress corrosion . . . a
greater amount than any other high temperature insula-
ton. Corrosion-causing chiorides in UNIBESTOS average
less than 1235 parts per mullion.

Dana Test for stress corrosion

In this accelerated corrosion test. a test piece of Type
3G+ stainiess steel heated to 100°C. 1s placed over a sec-
tion ot therma! insulation which 1s itseif placed in water
containing a known amount ot chiorides (1500 ppm NaCl
sO1uL.On:

The cnior:ces in the test solution concentrate on the
sia.miess sieer suriace as the soiwnion reacning the surrace
evascrates Craci.ng of the stainiess stee: occurs when
the recu:red guantity accumuilates

Criteria for the test 1s hesed on the nertormance of as-
bestos iiper-socium silicate tvpe nsulation (UNIBESTOS:
because it 15 xnown to contain large amounts or stress
coereson inhihiior, -

$:x davs without cracking indicates accestable per-
lormance ¢! the 'nsuiation oeing (estes,

FULL-ROUND AND HALF-ROUND
UNIBESTOS SECTIONS REDUCE :
INSTALLATION COSTS AND PROVIDE
MORE EFFICIENT INSULATION

UNIBESTOS 1s manufactured in iull-round and haif-round
sections in all sizes and thicknesses for insulating lines
from '/2 to 36" IPS (most insulations stdo at or below
the 24" pipe size). Full- and half-round sections ehiminate
lags, small segments which.not only take longer to apply,
but of necessity contain many more joints in the fimished
ppe covenng. Extended leg sections which other ngid
insulations need for traced line application are aiso elmi-
nated and traced line heat is used more effectivelv. (See
diagram.) In additon, oitentimes the extended leg can
be shattered by the weight of piping pulling against it.

Simply place the sections of tough. resiient UNIBESTOS
around the pipe (or pipes in case or traceg lines; ang
fasten them in place. The job 1s done quicker and will
last . .. and last.

RESULTS OF ACCELERATED “DANA" TEST
PERFORMED ON UNIBESTOS AT LEHIGH
TESTING LABORATORY

Shaced ares——reiative
311 308CO 2108 Fvaiiadie
for heating ppe

over size¢ UNIBESTOS
PID8 tntulatian

TRACER TYPE Insulstion
=in extenoed leg

UNIBESTOS | PARTS PER MILLION
Lesc~apce Shionges 25
Tow. S.ucates (5:04; -3 060
Catciym Swcates (SaS.0ys 18
Sodium Sewzates (%0:3.01) 30730

Five sampies were subiected to the accelerated Dana Test
and were sanusiactorv atter six davs exposure. The test was
continued and tour specimens tailed atter 18 davs. The
test was discontinued at this pont.

In teld installations over a peniod of vears no known
tailures trom cracking have occurred in stainless piping
insulated with UNIBESTOS The asbestos fiber with the
highest content sodium siiicate binder combine n UNI-
BESTOS 1o preven: stress corrosion while providing supe-
notnsulaung qualities.

For all stainiess stcel piping chemical plants. ships,
powe:s plants wherever 11's used. UNIBESTOS gives last-
1ng. froukie rree nsulation in 2 wide temperature range
— and eftectivels ninbits >iress corrossion at the same
me

N R FF AN

Coraing “riceegn oLy

R R T T S

R XS St 1]
R e e L

UNIBESTOS WILL NOT CRACK AT HIGH
TEMPERATURE

One reason UNIBESTOS is a “one insulation™ materal 10r
all appiications 1s that over its enure temperature range
(1CO°F t0 1500°F) 1t will never crack. causing heat loss
Hign heat shrinkage cracks — common to other insulation
— just don’'t happen with UNIBESTOS.

— . — - - - -

»
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AN 10 QADNCAE fram U NIBES U pipe

Expansion juints and HLND covers af¢
T:F.SAL EXPANSION JOINTS insulation un the job. Varziinng can ' -ianied using dificrent membranes and
ALD FITTING COVERINGS shieid tor the expansion 2ap. All var:tiwrss should meet with the approval of the
. Sancs or wre  Camant uf requsted to design engineer on 3 sPeciiic project
reen -
o T eneeng of e The number and spacing of expansion joints can be determined from the table
[\:"‘“‘7‘:'\ below. For example, at 750°F. pipe temperature and 24’ spacing. the expansion
= e per joint will be 1.5". Fixed points, bends, etc. should be conssdered in estab-
_- ) - N ) o lishing locations of expansion joints.
i L T e EXPANSION CONTROL CHART . -
-\ N + )( Westher casting (Figures shown Delow are 1Acnes 8 e2pansi0n Dot joInt interval indicaled)
fi9e Aot
» 1 sl - -
ey ;:.:“'" Pive cotz Pioe ,mm Exsanuion| INTERVAL OF EXPANSION JOINT SPAZING
Temoeraturs of Pipe® —
Pace 901 with Mineras woo0! 81 BIbestes '(-xmllbﬂ n)i 9 12° 18’ ll'] 21¢ 24 l 27 ’0.1 36’ ] ‘2.-[ 48’
UMIBESTOS fiste orefarsoly whan eapandad but at
sioe inguidtion  least 17 mnen coi0 1500° 1489 1.3 1.8 2.2 [2.7 3.1 [3.6 |40 [45 |S4 | 6.2 7.1
i T T 1450° 14.19 N3 J1.2 |21 2.6 [3.0 |34 |38 [43 |51 | 6.0] 6.8
; 3 i N .
— e e e e = 1400° 1359 1.2 |16 |20 |24 [29 |33 [3.7 |41 |49 | 5.7 65
I3 TR YOOI 1350° 1289 1.2 J1.6 f1.9 |23 [2.7 (3.1 [3.5 |39 |46 | S| 6.2
OO Movasbie 406 8t isw end 1300° 1229 1.3 {15 |18 |22 |26 (3.0 |33 [3.7 |44 | 52| 59
Wesiner coqling N of D:oe siepe whan sutesers
g 1250 11.69 Q1.1 1.4 f1.B |21 [25 [2.8 [3.2 [35 [42 | 49[.56
1 "
531".,,":?,".!’.".'."' ot comer 1200° | 1109 p.o 1.3 |17 [2.0 23 |27 [3.0 {33 [40 | 47] 5.3
Surtabis where e1pansien 1s adout 1 1150 | 10.49 .94 (1.3 1.6 1.9 2.2 12.5 2.8 ‘3.1 3.8 44| 5.0
1100° | 9.89 .89 [1.2 |15 |1.8 {21 |24 [27 |30 (3.6 | 2] &7
Cament st ! ‘ 1050° | 9.29 8a 1 [1e 17 20 |22 (25 [28 |33 [ 39| 45
tequired o his : 1000* 8.76 79 (1.0 |13 J1.6 [1.8 (21 |24 |26 [3.2 [-3.7] 4.2
ong of lunn—v‘ K [
‘ 5 h',,,,, ot pand 9s0° 8.20 74| 98112 |15 {:i.7 [2.0 [2.2 {25 [3.0 | 34| 3.9
L] '
Susoont ..n;j_\ F"— bwmw catng 900 7.65 69 | 92111 1.4 J1.6 (1.8 [2.1 |23 |28 | 3.2] 3.7
unrpgsTos s Y ¥ K 8s0° 7.11 .64 | .85 [1.0 [1.3 [1.5 J1.7 |19 21 {26 | 3.0 3.a
"MNyuidt . . ] ]
8ioe wsuiat °':_j_ i t_, AV soc- 659 | .59 | .79 1 99(1.2 |14 |1.6 18 120 |2 | 28 3.2
: 1 bang of screws 750" | 607 |.55 ! .73, 81011 |13 [1.5 |16 (1.8 ;2.2 | 2.5/ 29
pnipgstes T T Ten wasther conting 7ec f s.56  [.sol 677 83410 [1.2 13 {15 17 t20 [ 2371 27
* H o
soe msuinizn £ § P L Bend ar wre esct | 5.08 {46 | 611 .76] 91111 |1.2 [1.4 [15 |18 | 21| 2.4
Thee mats simi_ I pyca rent with menersl 600° { 458 .41 ] 551 69| .82 .96[1.1 1.2 [1.e |16 | 19| 22
ot e e = woot er Nibestas fibre 550° | 410 37| 49| 621 7a] 86| 98{1.1 1.2 [15 [ 1.7] 2.0
Susport nag : | praterzdly when :
St ) apsnged but ot least soct | 3.63 33 | 4a| 54| 65| 76| 87| 98,11 [1.3 1.1 1.7
| . 1~ wnen coid . "
! .o ’ Surtaote wrere as0* | 3.16 281 38| 47| 57| 66| 76| 851 .95[1.0 | 13 1.5
b - | exoensien s about t° 400° | 2N 241 331 41| 49| 57| .65| .73l .8:1]| 9Bl 1.1 1.3
*Ingtatiztion temperatyre sssumed at J0°F Tabte Sased On car0on a0 (ow-ait0y Stees pipe
HiGk TEMPIRATURE FLANGED VALVE INSULATION|  NOTE use siesve-tyoe expamuion jeints enty of e2pansion tigure (o the nignt of haavy isne 1n chart o used,
Bonnet sad Hange coaver
Too cover tom $1028 '-m;:s:vocsvmn: JOINT STAPLING FOR INSTALLATIONS OPERATING
« == UL L -
— iagulstion at.4S dagrees OVER 500°r
L ant COmONURR NN | Normally, because of the negligible shrinkage inherent in UNIBESTOS. it is not
e ea— necessary to use staples at butt joints. However, at operating temperatures above
el -.:’::"fg;’gfl” 600°F. linear pipe expansion becomes a critical des:gr. factor and staples may be
desired. It 1s recommended that 1'/2* x 1 steel stapies be used in accordance
FLANGE INSULATION with the follow:ng procedure--
UNIBESTCS Flange cover cut from 1. Determine pipe operating temperature.
oo rmuienan ”"l'"sws #oe tnsulatien 2. From Expansion Control Chart above, determine expansion joint spacing.
j e s 3. Knowing IPS and recommended thickness, determine the weight of one
S et
UL e SN L hineal foot of UNIBESTOS.
— = = — - 4. Multiply weight per hineal foot of UNIBESTOS by one-half the joint spacing.
—_— : 5. Multiply (4) by 0.6 (coefiicient of fricuon of UNIBESTOS and steel pipe) to
— find frictional force that staples must resist.
PREFABRICATED INSULATION FOR PIPE BEND 6. Divide (5) bv 25 1o determine the number of staples required per butt joint.
N “umzs:os :;::}ug;g;rf EXAMPLE: To determine the number of staples required for a 10-inch 1PS line
vt fram sectiona & .
56 (ATUIBLION $AT CAMERLED TOREIRG! 16 form V;} operating at 600°F. with a recommended thickness of 2'/2 UNIBESTOS.
pretadricatec eibow Asuiszlion 4 %
MOTE Furst ang 1218 s4gMent 518N cmmmm, - 1
—r et vere ‘N ws | TEmp l REC. l - JOINT | 14 SPACING | NO. OF
Lecate ezoansion joi=t f] THICK. SPACING X WT/FT STAPLES
wetPen three tee’ ——ﬁ oy
of fitting (Asurat.on Z:lz 10 [} % 13717 30 205 123 H
_— *NOTE This tecnnique s based on expansion ot straight horiZontal pipe and no allowance 15 made 1or elbows, €1C

i
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- UNIBESTOS DOES NOT SHRINK

Chenucaily inert at high temperatures and extremely heat
stable, UNIBESTOS joints stay ught. heat stavs :n. MORE
heat stavs in, because UNIBESTOS joints are more emcient
in the first place. The long Amosite fibers provide a really
ught heat seal.

LESSER THICKNESS IN LARGER PIPE
SIZES FOR PERSONNEL PROTECTION

UNIBESTOS 1s made 1n 1 thickness up to 12° IPS, and 1'/3”
thickness from 14" to 20" IPS for personnel protection.
These thicknesses will maintain a surface temperature ot
160°F or lower in use up to 1500°F.

UNIBESTOS IS EASY TO CUT AND WORK

Bends, elbows. tees. expansion joints, fiting covers and
other irregular shapes are easilv shop or field tabncated
with UNIBESTOS. They !l take hard knocks and rough han-
cling wrthout breakage 1n shipment or nstallation, and
can be removed wheneve: necessary and reused. The

lad b ) 4 med ML

$Jhemt i 2 PLY

smooth coating on UNIBESTOS makes it easvy to handie
. no sharp splines or other objectionable handling
characteristics. ’

LOW THERMAL CONDUCTIVITY

UNIBESTOS is as efficient an insulation as you can use, over
1ts broad temperature range of 100°F to 1500°F. The lew
thermal conductivity—""K* Value—of UNIBESTOS wall
provide maximum thermal efficiency throughout the life of
the insulation . . . and UNIBESTOS will outlast other insula-
tions, too. It's stronger. tougher. )

SMOOTH REFRACTORY COATING
PROVIDES ADVANTAGES

UNIBESTOS is manufactured with a smooth, integral refrac-
tory coating which 1s dust-free and makes UNIBESTOS easv
1o handle. This smooth, tough coating needs no jacketnsg
indoors, and can be painted, 1t desired. 1or color coding.

UNIBESTOS sections can also be provided with canvas
and aluminum jackeung at a modest additional charge.

RECOMMENDED UNIBESTOS THICKNESSES FOR PERSONNEL PROTECTION

(Surface Temperature iess tnan 161°F.. Amdient Temperature 30°F.)

! TEMPERATURE HOT PIPE, °F.

"0:"",‘:“ {200 300 400 SO0 600 700 800 900 1000 1100 1200 1300 1400 1500
SI2E TEMPERATURE DIFFERENCE PIPE TO AIR

120 220 320 420 S20 620 720 820

920 1020 1120 1220 1320 1420 UNIBESTOS oipe insutation « manuiac-

tyreg n thicrnesses  (hat conworm 10

iTa6C (o33 : . i . t i 1iq &) in 2 2 2y 23 % scceoted MQUSINA  IND Manulacturer s
13;° ! 1 ! ! H 1h 1 ta 2 l 2 24 3 3 stanaards known as simpiified Jimensional
s : ' ] . | [ 1 1% 2 ? % % 3 3 standargs. in orQer (O CONIOIM [0 INee
. . H R H i ¥ o v atandarcs  the outsiae diameters o1 all
';.'.. . 1 ; ; 1 ; ! :.,; lz“ ; ;7 :;' gy, : ;,:, UNIBESTOS sections closely aporomimiie
v : : : : : B ke 22 % 3w 3 s 3w chose ol o oioes.
- - . -~ = = - - 8y conforming (o these stancards the
5 : ‘ ! ! L 2 2 bk 3 3 3 in 4 tnstalistion of UNIBESTOS o further sim-
& : ! H 1 1% 18] 2 2 2 3 3 3 % ‘4 plihed and anv dimensional conlusion of
b ! ! ! ! HE 1y 2 2 i 3 3 3 34 4 adusiment 15 eliminated. These uniorm
1o ' f 1 i in 1% 2 ln 2. 3 % in 4 4 manutactunng standards are  DarLiculdny
jrad ! t i ! 1% 1% 2 % My 3 h ) % [ 4% userul n the 12DriCation Of vaive 3ng Nil-
s ge .. i 14 s 112 1 ? 24 3 3 T % 1 . LNg COvers. eiC, wnere Aesting lavers Ot
g T - T in T 14 2 2 T 3 % T n n ‘: UNIBESTOS are cequired

RECOMMENDED UNIBESTOS THICKMESSES FOR INDUSTRIAL USE

o wo°F  :  300°F | a00F | soooF | 600°F | 700°F
= I 1 T
e . 120%F 20°F 1 320°F | 420°F 520°F | 620°F
PIPE - ' |
PIPEJRT WL STIRT KL stlar w stisr w stlar W ostimr W s
& 1 185 835 1 321 16 Im 2 16 1w $13 w09 2 670 108 g 50 Lie
o 1197 %81 1 11 108 1% 45§ 106 I 6de 16 24 s4d 101 2% B2 106
11 mr o$36 1 352 104 Iw S8 104 1% N2 113 24 031 103 24 %21 109
T 1 256 %3 1 08 i1l 14§75 104 1w 801 113 2% 458 108 2% (08 103
w1 183 9sE 1 S23 108 2 Sla 989 2 20 104 3 7S 100 3 991 104
L2 1 7 %2 1 S0 109 2 €15 100 2 %2 108 3 N2 103 31 us 108
2% 1 348 %8 1 &S 10 2 651 90 2z 9 106 3 sz 103 3 122 107
11 @7 W 1 803 m2 M 03 W7 1§ 912 108 3% 195 102 g 131 106
€ 1 490 WC 1 986 L2 2 e W60 25 1S 106 In 1 103 34 152 108
s 1 660 990 1 16 114 2% 958 101 2% 132 108 3w 138 105 34 413 10 .
€ 1w S27 %39 1w 103 105 2% 1O 103 a (S2 109 4 145 102 182 107
T Im $96 939 1% lie 105 2% 123 103 2% 1M 10 & 160 103 & 30 98
T Im s44 %2 1w 127 105 2v 130 102 2% 17y 16y ¢ 1S i0¢ & 219 09
S 1w 101 %6 I 133 106 2% 13 107 2% 19 Q0 & 185 103 & M 108
10 1y f46 % Iy 102 105 3 139 100 3 183 106 4% 193 105 . 259 110
2 1w 151 %3 w150 106 3 16C %0 3 121 107 e 0 ) iy 21 109
4 1w 190 954 I 1% 107 3 177 101 3 2§ jog w4y 35 Ca . 2% 109
L Iy us %56 Lo na_ 108 3 IST_I00 1 @3 ey 5 T § 0 i
15 1% 13 589 i 20 18 3 ms ez 1 0 e s e s 13 et
D 1 s %3 by, U119 34 N0 %Mo . 233 s 5 - R R
I LTS R R 28 . N s ). My %o : - -
R™cfecommenues Thnness Homrmeat Luss (BTUHRLILF, STeSur.i-ei- - oo ’
t o T r r\ o
[FEVRUROACES
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[T 120°F 220°F l 320°F 420°F 520°F 620°F ) 720°F
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e 1 6 93 1 o8 M1 s 1% | N2 W1 1s e 123 1y @1 137 2 150 13
1 L i3 s 1 s3I 1 M3 121 I3 ISy HEoamops 1002 e s
? | 07 se2 1 seo 0y 1 e 131 1 Az 136 15 13 i e M6 s 2 WM
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T 1 0o 8o 1 TR TR 0 16 1w 251 13 0% I 1% o 20 I
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10 o 7ee w1 1w 10 s 1w 20 N9 dw 323 10 2 M3 1z 7 @8 W0 w 4% 1M
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14 om0 sse dv 1% 107 14 3 1l lw 40 1M 2 es 132 % w3 a1
1€ o Ns ss6 1w a8 108 L NS 122 lw a0 13 2 %0 1 2 6% M5 3 0 8% Iu
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RECOMIMENDED UNIBESTOS THICKNESSES FOR POWER AND UTILITY INDUSTRIES
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TYPICAL SPECIFICATION FOR

Because of the exceptional heat stability and the negligible
shrinkage of UNIBESTOS, practically any nstaflauon can
be completed using oniy a single layer of the proper thick-
ness of UNIBESTOS. The speciiication below details this
techniaue

1. Temperature kange: UNIBESTOS shall be used on piping
operating trom < 100°F. to +1500°F.

2. Thickness Required: Thickness shail be determined from
the table of suggested thicknesses or the most economic
thickness mav be calculated using the NIMA Guide for de-
termining economic thickness.

SINGLE-LAYER" APPLICATION

3. Material: All piping shall be insulated with UNIBESTOS
as manuifactured by Pittsburgh Corming Corporation.

4. Application: UNIBESTOS shall be applied over clean, dry
surfaces. Adjoining sections shall be butted firmly together
using single-layer applications. Circumferential and longi-
tudinal joints do not require ponting with finishing ce-
ment to conserve heat. Insulauon under 12" IPS shall be
wired in place using 16 gauge soft annealed wire: on pipe
sizes over 12°, use 14 gauge wire or /2 x .020 Type 302
stainless steel bands. The wining or bands shall be spaced
no greater than 9" on centers. Fitungs, flanges. and valves
shall be insulated with fabricated mitered segments of
UNIBESTOS equal to the thickness of the insulation ad-

joining pipe.
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RTws Recommenced Thickness.

3. Finishes:

1. Indoor: On indoor lines, UNIBESTOS does not re-
quire a finish. If a finish is desired, it can be painted
with any water base paint or a 6 oz. canvas shall be
secured with a lagging adhesive. Note: Any standard
insulation finish can be used over UNIBESTOS.

2. Outdoor: QOuicoor piping shall be finished with a
45 Ib. roofing felt lapped not less than 2. Felt jacket
shall be secured with 16 gauge copper wire banded
on 9 centers Other fimshes such as glass fabric and
breathing-tvpe mastic and meral jacketing mav bhe uted
Flanges, valves. and nttings mav be tinished in the same
manner 3s adjacent pipe covering.

On all starnless steel lines. an adhesive compaubie with
stainless steel should be used for fabrication of fittings.
ells, etc.

The above specifications are general in nature and final
specifications shall meet with the approval of the design
engineer,

*NOTE: UNIBESTOS mav also be applied in double layer
in accordance with common practice if desired. For piping
operaung over 600°F, staples mav be used at hutt joints
ut single laver 1n accordance with the techmigue showed
under “Expansion Control Data.” Page 3
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GENERAL OFFICE:

’
e
A Y

AY
~
-~

CORNING

- ———

Senvnccnd

Pittsburgh Corning Corporation
One Gateway Center
Pittsburgh, Pennsylvania 15222
412/261-2900

FIELD OFFICES:

Atlanta, Georgia 30328
218 Sandy Springs Place. N.W.
404/252-1440

Houston, Texas 77005
2472 Bolsover

P O.Box 25767
713/529.3323

New York, New York 10017
277 Park Avenue
212/826-5090

Oak Brook, lllinois 60523

Suite 709, Oakbrook Professional Bldg.

312/654-0610
Chicago Number: 312/242-4348

Toronto 12, Ontario, Canada
150 Eglinton Avenue, East
416/485-6501

Pittsburgh Corning Distributor-
Contractors . . . more than a
hundred of them across the
country . . . are stocked and
ready to recommend the UNI-
BESTOS installation which will
solve your specificinsulation
probiems. They’re experts on
industrial insulation—all of
them—and UNIBESTOS is the
ONLY insulation product you
need for all applications be-
tween 100°F and 1500°F.

Philadelphia, Pennsvlvania 19102
Lewis Tower Bujlding

225 South Fifteenth Street
215/546-3510

Seattle, Washington 98102
135 39th Avenue East
206/323-5656

1O IN USA
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WIDEST RANGE OF SIZES AND T iCI{NESEZS .

THICKNESS OF UNIBESTOS INSULATION

: |
IRON PIPE : NOMINAL | NOMINAL NOMINAL NOMINAL NOMINAL NOMINAL NOMINAL NOMINAL NOMINAL
SIZES—(IN.) 1 | 154" 2 2%° 3" 34" PO e 5

| cum. 00 | um. | oo um-l 0.0. um-] 00. | un. | oo um-l 00. | um. | 00. | um. | 00 | um. | oo
wowi| 0D BESTOS OF (BESTOS OF |sEsTosl of {sestos, OF [sEsTos| OF |sestos OF |arstos; OF IBESTOs OF BESTOS  OF

NAL :ACTUAL. THICK- :INSULA- THICK- 1INSULA- THICK. [INSULA.| THICK- {INSULA.| THICK- [INSULA-{ THICK. [tNSULA-{ THICK. [INSULA- THICK. {INSULA- | THICK-[INSULA.
, | eSS . TION ! utss! TION ntssJ TION ntssl Tion | NESS | TION | MESS | TION | NESS | TiONM n(ssl ToN ntss] TION
% kL 1.00 248 156 400 206 s00 288 63 11 168 18 44 .63
L 1.05 s 2.5 144 400 1.9¢ $.00 .28 [+ 328 183 3.8 [ ]3] 425 .63
3 12 1.06 .50 1.56 450 208 5.5 26 683 3.3 163 3463 189 4.13 16

it 1.66 n 350 1.8 $00 1.9 356 b 27 B ¥ %] t 8 1.63 Ju 163 In 963

I 1.90 100 00 1% L00 2 &3 2 83 1N 18 13! 63 438 10.78
2 b1 ] 1.03 4.50 1.56 5% 200 683 259 83 31 .83 3.5 963 4lb 10.75
- 18 1.03 .00 184 643 2.4 163 . 18 M 63 391 1075 441 11.7%
3 180 1.00 5.56 183 [ X 183 253 863 3.0 .63 159 10.75 .0 1175

3 400 1.28 683 173 1.8 n L K+ M .0 1 10.75 38 1175 (31 12,75

] 450 1.0 €63 1.5 1.6 203 183 253 9.83 3.0 10.75 358 1.5 409 12.75 wn 14 00 522 1500
i 500 128 763 .8 163 P& 60 28 1015 1K 11.75 iu 125 a@7 14.00 447 15.00 497 16 00
5 $ 56 10¢ .6 1.50 163 200 263 2.5 10.75 .06 11.75 156 1278 419 14 00 449 15 00 519 1600

[} 6.63 7 8.63 14 .62 203 10.78 2.53 3 1.0 1275 166 1400 416 15.00 46 16.00 s 17.00
1 76 100 .63 153 10.75 203 1175 pAL] 1275 3.1 1400 2866 15.00 416 1600 466 12.00 5.1 18.00
:
1]

163 100 10.78 1.53 11.7% 2.0 12.75 16 14.00 i 15.00 3.66 16.00 616 1700 466 1300 516 12 00
963 100 1.5 163 1278 216 14.00 266 15.00 1.1 1600 3.66 17.00 416 1800 46 1300 S.16 20.00

10 10715 L] 1275 1.5 14 00 .00 15.00 2.99 16.00 3.0% 17.00 159 13.00 a0 19.00 453 000 s09 21.00
i 1nes 106 14 oc 1.59 1500 .09 16 00 239 17.00 309 13.00 1.59 19.00 4.09 200 459 21.00 5.09 noo
12 1208 106 15 0C 1.56 1600 2.06 17 00 256 1800 306 1900 1.5 000 406 21.00 459 2% 5.09 2300
1a 1700 193 1800 44 1300 F2 ) 2000 a4 200 3N 22.00 a4 2300 .94 24 00

g
1¢ 1590 Le6 1800 193 1900 244 2000 234 2100 34 2200 39¢ 2300 44 2400 4% 2500 .
1 18 1as 1300 193 2000 24 2100 2% 2200 34 2300 38 400 44 500 4Hu N0 !
- 170 1s6 2000 183 2000 24 2200 23 2300 34 2600 3% 2500 44 %00 4N D \
1 1800 les 2100 183 200 246 2300 234 400 344 2500 IM 00 4L N0 4M n®
18 1902 led 200 133 200 244 2400 296 2500 J44 2400 3% 700 4M 700 &M DX
¢ 200C lae 2300 183 2000 26 2500 2% 200 4 2200 1M M ¢4 P00 &M W00
u nw lad 2000 183 2500 244 200 28 2700 34 MO0 1M 2900 44 000 4N X
b aw Ter 2800 183 2600 24 2200 29 200 &  NM 1M 00 44 N0 M 200
3 ux lad %00 181 2700 Z44 2800 298¢ 7900 344 3000 1S4 100 4 1200 4 10O
u ux 180 27700 133 2800 244 1900 29¢ 3000 34t 00 3} 3200 44 1300 4M MUK
2 e 193 2900 24 3000 234 1100 3 3200 M 3300 44 300 496 3500
. x ®x 193 3000 24 300 2% 1200 34 1300 IM MO0 4 3800 4N DO
bl o 181 3100 248 1200 2% 3300 34 3400 3% 500 44 00 4M 00
bl 8% 1931 100 7a 1300 234 300 344 3500 1% 00 4e JT00 4% 2200
» 290 240 300 2% 3500 344 X000 3% 00 44 MO0 AW MO0
" 300 240 3500 234 300  34¢ 3700 IS4 13O0 44 100 M 4000 v
n N 28¢ 3700 J& 100 I 3900  4d4L 4000 4% 4100
32 12X 294 3800 34 300 334 4000 4s 4100 AM Q00
Y 1 234 3800 344 4000 384 4100 4 200 4N L0
u L 23 @00 34 4100 1M 4200  4M 300 4M 40
15 1500 28 4100 34 4200 1M 000
% %02 1M 4200 JM Q00 1M M®m
All thicknesses are NOMINAI NG 8re SuUDECE 1O SWANCErd Manutaciuring tolerances.
UNIBESTOS s made in three-foot full and half-round sec- applications up to 1500°F and it's easily cut and worked
tions 1n a compliete range of sizes and thicknesses. It is for special shapes. All these add up to the ONE pipe insula-
available for ail pipe sizes from '/2* to 36" IPS in thick- tion for all your requirements, thereby simplifying order-
ness from 17-5" (See chart abovel. It can be used for all  ing, stocking, installation and maintenance.
\
. e~ Y —/l
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ho
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CORTENTS

FOR IN-714%)

TAB: PLURING,

IDUSTRIAL & BIGH TEPERATURS
~ o DATE - REV. 1 REV 2 REV 3
I:-1€%. Thermobastos Brochure 5-67
I§-529A Thercobestos Scored Block | 4-64
Zli-2034 Thermobestos Pipe & Block | 4-64
IN-375A Thermobactos Extended Lee 8-61
IN-263A Matz1-On Pipe Insulation 10=31
IN-525A Fetz21-On Tank Pznels 3-64
IN-584A Tenk Top Insul S-66
IN=217A }Yetal-On Brochure | 9-65
IN-270A Suparex Block 7-66
IR-271A Superex-} Pipe & Block 12-59

?-IQOA Superex Pipe & Block 10-59

IR-784A 1000°Spin-Glas Blankets 5-68 |
IN-785A 1000° Spin-Glas Block 5-68 |
IN-348SA H. T. Baaroc Blcek §-62
IN-512A Turbine Llankets 11-63
IN-153A Mc-inite Brochure 3-66
IN-400A M2rinite Molten Metal 3-66
IN-7334 Hr. Treated Molten Metal

i Marinite 3-67
IN-273A Mzririte Structural 10-66
IN-G?SA Marinite Panel 12-65
IN-379A Refractory-Fiter Products_| 1-66
I-6944 Cerz Form Ris-A-Sleev 3-66
IN-283A Cerafelt 11-64
IN-729A Cers-Kote, Cera-Preg 3-67
IN-600A Cera Form Board 3-65
IN-7454 Cerapaper 3-67
IN-653A Fiberchrome 11-65
I§-777A Fiberchrome Skid & Support 3-68
IN-762A RF Expansion Joint Doard 6-67

HEATING & AIR CONDITIONING
IN-766A Flzze Szfe Product
Information 12-67
IN-767A Flame Safe brochure 12-67
UG5
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The secret of J-iif inzt!-

C o o ,r\-.'.-u—'-.--
o wm o ® e Ll esier, e
J.shns-Manville is conunuously con-
ducting an cxtensne research and :
SRR P S ekl e el Y o

. H 'y - - [
OV I hL.aUL e b

development program at its two Re-
scarch Centers to evaluate materials
and methods uscd in producing qual-
ity insulations for industry. . A
The J-M Research Center near
Manville, New Jersey contains the
world’s largest and most_completely
cquipped laboratories devoted to the
study of insulations and allied prod-
) ucts for all temperature ranges en-
countered in modern industry. Fiber

¥

e glass developments are carried out
-

at the Research and Technical Cen-
ter at Waterville, Ohio.

Working with the most advanced
laboratory equipment, J-M scientists
devote their efforts to the develop-
ment of new insulating products and
further applications for existing ones.
In addition, they carry out insulation
assicnments related to specific cus-
tomer problems.

This broad research program plays
a major part in Johns-Manville's
) ability to offer exactly the right in-
sulation . . . the most economical and
efficient . . . for any equipment or
operating temperature.

J M Sagsarck anz £ngneening Center near Manviile, New Jerse,

Fiber Glass Research ang Techrical Center, Waterville. Qhio
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Since 1858, Johns-Manville has de-
veioped and improved methods and
machines for manufacturing insula-
uons -and acsessory materials for
every industrial and commercial re-
quiremert. Today. out of a total of
fiftv-three manutacturing plants
owned and operated by Johns-

Manville. fourteen are devotzd to
the production of industnal insula-
tions and related products.

These busy plants are strategically
located to provide the best possible
service to all sections of the country.
From them flow the J-M quality
insulating ‘matenals thar contribute

brings you the bznefit of ...

F CENTURY'S EXPeRIECE IR THE BEVZLIFGENT
-ACTURE OF QUALITY IISULATING RAATELIALS...

so much to the efficient and eco-
nomical operation of American in-
dustry. At each plant, modern
methods of mass production and
quality control assure product
uniformity and top value for your
insulavon dollar.

Shown below are several of the J-M plants manufacturing
industrial insulations and allied products:

occuoy:ng 3 25C-acre site,
es: nne wsD Srofuling asoesiss
Toees [ 2 SurCingT with

‘2@ 2t Man.callJrng sdace

sris.zencsoline nousirds Insuiabions
S IBTIerEILr8 IPSUIELICNS.
“CS 270 8°9CINICE J[ASUIEUCNS
g2cresizzzic er  re'razizry “oer fe:r

~

ImSC @7 7S I RISt ENT commercidl uses

, -— —_—— — - iy gt s =
q . . - —-- - -
- = - = o
' - *” - - ——_ '
1 <y 7/ J L 4 - This modern refraciories plant i1s cne of (he two
PR - <. - plants manutacturing J-M insulaung fireorick, Itis
- A -~ . yd i §e0graphically situaled 1o suddly inCusiry with the
b : oo . / / Y most comptete line of insulauing firecrick ang
! el . g o ./ - retractory progucts o meet the diversifieg
{ T D s . £ . requirements of mogersn furnace censtruclion.
- -
H e ., 4 Progucts manufactured at Zelienoole are:
- _\.-\\é: insuiating firedrick, refractory castables, gunning
) . - or slac-troweling mxes, refractory bonging mortars,
: - anag Ligntweight refractory aggregates and fiils.
. . Also special shapes can be manufactured.
_ ., ¢ - - Pr— -— - . 4 - -
b - ' e rer :.L. [. LI h - T -':-— '.‘:'.::::. I
l T - -‘-\: - = }: .. s .—:":_;T:?' !
‘- - = I f_.._-: ..-t _ve. -, —’i‘_"’ :
.. o4 2 { - e .
g T 0 s, T o S NNy
tvesnua. the (arges: J-M plant in New Engiand, -~ T - 1w \: vy o= b —‘:‘:::?..‘_
mares asbesios-cement dcard materials for 3 wide range of ~. TS . iy - =

ingustrial anc commercial applications.

Tne Emerica prant (right) manufactures marine

jo'ner pane!s ttruclurdl ang insulating cane!s for process
ec..oment ans apphances, core pane's for use

as sLoo'emerial veneers [aces, flat sheet material

121 .n0ousini@ Orying lrays anc palies, sneathing matrial

fc- re‘iperates spaces anc 1ooc-hanali=g areas, s > - z
3T 2sbesics-Cement sNe2ls Ior Manng uses.  a, . ST T ‘f az - -G
AN G LSNPS Sy
14 -~ Py Al " e - A 79 N
S Rl A -~ — %
[ AN N T
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L I N B et et + e e At £ it
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&r2 emCong the mze!l highiy mecnanized plants
of lhe«w xingn the f.Ler g-a5S industry
(Perry Sire=: Plant shown at right)

Ingcsieai Insuiaiion produc's mage at
Celiance are !\Ler giass insuiation for walls
anc ce. ngs of commere al dulgings,

Zor2nce s lELere. L ee glass pipe insulation,
s.rcutlsysie~s ms oed top-liners and
£sz2o.recs for the aviomotive :ngustry.

here are manutastures progucts

r( ~ . - ccmposed of iime ang ciatomaceous silica
p - o ‘l - {aken lrcm nalural geposits neardy.
P e Tnese Sasic ingredients are tonges with
~ N . ascesics fibers 1o ferm Thermzbesios
ol e DT pipe ang tiock insutations. Meisl-One
e - prejacaetec pipe insuiadtion 1s also
AP ziis SSR-S L T manvufaciureg at Long Beazh.
- s - :‘;’L
. \?:;:".— . ”-- - -
L o2
- oY
e -
R -
—
L
Tres zfani mancfaciures a variely
c*cZec g.assanc munesa! f.oer crogus!
Tr2ge.nC LC® 3pOhance insulalions ror
relrigerators, ranges, lreezers ang
Nl wales neaters, rig'd gullnsuialion;
RCL3IT@ NS WidLICRS. ang nsulalions
\ 15 protesi.mg DUIOCTCr L3NKs and vessels
againsl temperature changes.
. et -
e
— - One of the iarges! piants in the world
R A progusing asoesios products These tacilities
TN - . cover 265 acres and consist of 12 bunadings
= et with 50 acres o! manufacturing space
e -
-~ Z« " —_ . Ingustrial Insulation Division products
X P . - AR < mage at waukegan are: high
T~ . e . Lt ‘ - T and low temperalture insuldlions, insulating
. e o 7 T cements. asbesios miliboard, and
K ~4:7 . ,,‘,1- Y, retractory fibers.
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Mere’s vihy - can sive yeu...
THE CEST SOLVICE IR THE WERLD

Cemplete insulation service is al-
ways as near as vour Jocal Johns-
Manville office or J-M Insulation
Contract Unit.

Johns-Manville has established a
nation-wide network of Insulation
Contract Units to serve vou quickly
and efficiently. Each unnt is staffed
with men who combine insulation
engineering knowledge with a thor-
ough undersianding of modem ap-
phicauon techniques. They offer vou
undivided responsibility for all your
insulaton requirements . . . from
minus 300F to plus 3000F.

Among the many services thesc
contractors provide is the ability to
give vou a quick, accurate bid on the
specified J-M insulation. regardless
of the size or location of the job.

In many secuons of the country,
the contractor can offer guick deliv-

ery from the J-M Sermviee Center’
ncar your job sitc. Loczted in Savan-
nah. Ga.. Fort Worth, Teaas, and
Manville. N. J.. these centers pro-
vide flexsbility and specd of ship-
ment to insulation customers. There
Is also no necessity for you to mam-
tain a large and expcnsxvc stock of
insulations. -

Working with J-M maxcnals and
J-M Insuiation Engineers, these con-
traciors Anow how 1o apply Johns-
Manville insuiations correctly to in-
sure long. trouble-free performance,
with maximum return on vour insu-
lation investment for vears to come.

When vour architect or enginesr
specifies Johns-Manville insulations,
remember your local J-M contrac-
tor. He's a good mar to have around
when it comes to solving vour insu-
lation problems!
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JOLNS-TAERVILLE CGilv L Cieis

) ALABAMA
i Shook & Fietcher
Insulation Co.
girmingham
NMobile
[ ALASKA
£. ). Bartells Ca.
Ancncrage

! ARIZONA

. Kircher Asbestos &

' Rubber Co.
Pnoenix

ARKANSAS

Arnansas Asbestos &
Rubper Co.

Little Rock

~ CALIFORNIA
western Asnestos Co.
Fresno
Ner~ Sacramento
San Francisco
Sar Jcse
Rarta Resa
Stsowion
Ingustrial Buriding

Niateriais, Ing.
L2s ~nge-es
Thorpe {nsuiation Co.
(25 Ange-es
Sa~ Sermarcine
V/l-".".l.".‘s-.:ﬂ
Thorpe Insutation Co.
of San Diego

Sa~ Dieg:
COLORADO
A. H. Bennet: Ca.
Cenver

CONNECTICUT
Cummings Insutation Co.
Metigen .

DISTRICT OF COLUMBIA
J-b¢ Contract Unit
Wasrungien

FLORIDA

J-ht Contract Unit

Jacxsonviile

Miart

Tamza

Shoox & Fletcher
Insuiation Co.

Pensacoia

GEORGIA

Shook & Fletcher
Insulation Co.

Atlanta

HAWA(L

A.L.D. Inc.

Honotulu

Honoluiu lron Works
Hongtulu

ILLINOIS

Asbestos & Magnes:a
Materials Co.

Chicago
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A &L K Midwest
insutation Ca., Inc.

Champaign

Metropolis

INDIANA _

Louisville Insulating
& Supply Co.

Evansviile

J-M Contract Unit

indianapol!s

Valiey tnsufating
Company, Inc.

Mishawaka

JOWA

towa Hliinois Thermal
insulation Co.

Davenport

lowa Asbestos Co.

Des Mo:nes

KANSAS
Ludeman insulations, Inc.
wizhita

KENTUCKY )
Loutsviile tnsulating

& Supply Co.
Louisviile

LOUISIANA
McCarty Corp.
Baton Rouge
New QOrleans

Fuller-Austin insulation Ce.

Laxe Chartes

The J. Graves Insulation Co.

Shreveport

MARYLAND
Resd-Hayden, Inc.
Baitimore

MASSACHUSETTS
P. S. Thorsen Co.

of Massachusetts
South Boston
Johnson Asbestos Co.
West Springfielc
MICHIGAN
J-M Contract Unit
Detroit
Lansing
Acme insulations, Inc.
Grand Rapios
Kalamazoo Ashestos Co.
Kalamazoo

J. W. Willman Asbestos Co.

Saginaw

MINNESOTA
Walker Jamar Co.
Duluth
MacArthur Co,
St. Paul

MISSISSIPPI

Homer C. Porter Co.

Jackson

Shook & Fletcher
Insulation Co.

Pascagouta

MISSOURI

J-M Contract Unit
North Kansas City
St. Louis

M:dwest Material Co.
Jophin

MONTANA
E. J. Barteils Co.
Bitlings

NEBRASKA

The Eagie Co.
Lincoin

Midwest Asbestos Co.
Omaha

NEVADA
Thorpe insulation Co.
Las Vegas

NEW JERSEY

Jonn W. Watlace & Co.
Hoboken

H. W. Porter & Co., Inc.
Newark

NEW MEXICO
All Field insulation Co.
Albuquerque

NEW YORK
J-M Contract Unit
Albany

Mount Vernon

Niagara Asbestos Co.
Buttalo

R. E. Hebert & Co., Inc.
Rochester

G. H. Miner Co., Inc.
Syracuse

NORTH CAROLINA
Reid-Hayden, Ing.
Charlotte

OHI0

J-M Contract Unit
Akron

Cleveland

Columbus

Standard Asbestos Mfg. Co.
Cleveland

L. H. Rogers, Inc.
Dayton

R. E. Kramig & Co.. Inc.
Locklang

Sussman Asbestos Co.
Toledo

OKLAHOMA

J-M Contract Umit
Oklahoma City
Tulsa

OREGON
E. J. Barteils Ca.
Portianc

PENNSYLVANIA
J-M Contract Unit
Harrisburg
Pittsburgh
Wilkes-Barre

Lawton Huffman c'o.
sarsnails Creek

Philadelphia Asbestos Co.

Philagelpria -~

Industrial Furnace
Supplies, inc.

Pittsburgh

Power Engineering Corp.

Wiikes-Barre

RHODE ISLAND
Packings & Insulations Corp.
Provigence

TENNESSEE

Brooks-Fisher of
Tennessee, Inc.

Knoxville

Young Insulation Co.

Mempnis

Nashvilie

TEXAS
Young insulation Co.

Amariiio

Cinbar Engineering Co.
Austin

Thorpe Products Co.
Corpus Christi

J-M Contract Unit

Datlas

Houston

San Antonio

Fuller-Austin insulation Co.
Houston

Aber Ca., Inc.

Houston

UTAH
Bullough Asbestos Supply Co.
Sait Lake City

VIRGINIA
Caudle-Hyalt, Inc.
Hopewell
Reid-Hayden, Inc.
Norfotk

Richmond

WASHINGTON
E. J. Bartelis Co.
Seattie

Spokane
Tacoma

WEST VIRGINIA
J-M Contract Unit
Huntington

WISCONSIN
Industrial Insulation Corp.
Appieton

Bay insulation Co.
Green Bay

Northwestern Asbestos &
Cork Insulation Ca.

Green Bay

Manitowoc

Taylor Insulation Co.
Mernili
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Johns-Manville research, engmneer- -
ing and production specialists com-
bine their knowledge and skills to
deveiop modern, efficient and eco-
nomical equipment and production
methods. A modernization and im-
provement program assures that J-M
products are made under the best
possible working conditions on mod-
ern machinery utilizing the latest
safety features. )

Trained engineers and chemists sub-
ject raw materials and finished prod-
ucts to rigid controls. Finished prod-
ucts are inspected to assure their
uniformity and adherence to J-M's
high standards. Quality control spe-
cialists also work with J-M research
scientists and production engineers
in developing new products and im-
proving existing ones.

Engineers keep a close watch on
equipment and processes as part of
the continuing program to improve
production. Whenever needed, new
machines and equipment are in-
stalled to increase production capac-
ity, improve product quality and
make work easier. The problems of
disposal of industrial wastes are
given constant attention in the com-
munity interest.

IN.7148
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L made from asbestos, dsatomaceous

i silica and lime

- Johns-Manville Thermobestos is composed of lime and diatomaceous silico Y e ,. —
- token from notural deposits estimated to be millions of years old. These }
basic ingredients are bonded with asbestos fibers possessing the tensile
- strength of piano wire. ’
An important feature in the manufacture of Thermobestos is the special s : by
- ) . L - : —_— ]
steam process to which the insulation is subjected sfter the initial molding. s -
Live steam converts the lime and diatomaceous silica into hydrous calcium | ST AP A .
silicate, o substance noted for its tough, hard composition as well os its AADLS TR ;L“-.\. —— )
- ability to withstand repeated wetting without harm. T & k =
« - % .
The result is a completely inorganic insulating material which, because of ~n -
i its light weight, low thermal conductivity, greot structural strength and 4 ,
insolubility in water, is ideal for high temperature process equipment which [' N N
must withstond the rigors of severe outdoor operating conditions. 'y {’ i - T
;t“'. ./, Lo
. - M
4 . '\ (’ . .o -
L \.' -, LR -
N > ! ' ~
- .5‘: . ) < . ) " . .
)~.\..\\\. N S - L
| L. X o ., R
L .,".;
Lt - y o7
—ee e b= = l). y
= <. . . ; ._/ 5-.

Por 1ongar 1255Hng N ioRS 5 - -

—‘k The hydrous calcium silicate from which Thermobestos is mode is chemicolly onglogous
\"\‘——c‘__to the coicium silicate mortors and cements produced from lime and pozzoionic oggre-

Chemically enalogous to the
early Roman concretes used in
such structures as St. Angelo
Castle, Thermobaestos also with.
stands time and weather.

Union Carbide trial exhibit UC-4813: The Industrial Insulators, Inc. Catalog of Commercial and Industrial Thermal I...

ACL Doc 19329 - Page 36 of 64

gates by the builders of antiquity. Like these eorlier moterigls it is strong, hard and
virtuolly ever-lasting. It differs from them principolly in its very much lower density which
gives it o lightness and low thermal conductivity surprising in 52 strong o morerial.

Such structures as St. Angelo Castle in Rome, erected in 138 A.D., the famous Appian
Way, storted three hundred years before Christ, and the great system of Romon
Agueducts, oll built with colcium silicate cements, ore still in an excellent stote of pres-
ervation ofter o score of centuries. Becouse of its similar chemical compostion, Thermo-
bestos has, to g high degree, the same resistance 1o ime ond weather that 5o strikingly
charactenzes these oncient constructions. -

[T ol el
PR B 4 -
v J .
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Fipe and Elock Insulation

Developed for the most rugged Industrial service .
Johns-Manville Thermobestos is o superior high temperature
pipe ond block insulation especially recommended for use
in the power generonon and process industries on indoor
ond outdoor piping and equipment operating ot tempera-
tures to 1200F. it hos the lowest k factor of all insulations in
general use in these industries.

Repeated wettings have no permanent effect on Thermo-
bestos. It is light enough for easy handling ard fast applico-
tion, and its unusual structural strength resists breakoge and
will withstand unusual service abuse. Becouse it will not burn
or.carry flame, Thermobestos is ideal for use in the presence
of inflommable gases and liquids.

The preferred cailcium silicate Insuiation — Thermobes-
tos has recgived wide geceptance in the petroleum, chemical,
power generaticn, marine ond other industries where ity

Union Carbide trial exhibit UC-4813: The Industrial Insulators, Inc. Catalog of Commercial and Industrial Thermal I...
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unique combinotion of properties means excellent tempera-
ture control as well as practically unlimited service life. Its
consistently outstonding performance has made Thermobes-
tos the preferred calcium silicate insulation for rugged serv-
ice to 1200F.

Comas in a complete range of slzes — Thermobestos is
furnished in both sectional pipe insulation and black form.
The pipe insulation comes in o complete selection of sizes up
to 24" x 4" holf sections. 25" through 33" pipe sizes ore
ovailoble in quad segments. Scored blocks 12" x 34" in thick-
nesses from 114" to 3%X"” ore available for applicotion on
curved surfoces representing o diometer range from 34
through 180", Scored blocks are furnished with three equally
spaced scores. Beveled blocks are also ovoiloble in widths
of &“, 12“, and 18", by 36" lengths, in a full range of
thicknesses.

R~ 3
""'-/\Ju‘?:n.
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B N Johns-
Manville Thermobestos is remarkably strong ond rigid.
Walk on it! Place lodders against it! Use a pipe insuloted
with it as o scaffoid support! Thermobestos can “take it”.

imilar in chemistry and composition 10 a very fine concrete,
Thermobestos will withstand unusual operating abuse with-
out appreciable damage.

- A
=t Sire s

Efremce Lichin eSO "Hett” o piece
of Thermobestos. You'll be surprised ot its lack of weight.
Even the largest section con be easily boionced in one
hand = for the outstonding strength ond toughness of
Thermobestos do not moke it heovy. On the controry,
Thermobestos is as light as mony insulating matenals pos-
sessing o froction of its strength ond durabiliry.
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oand maintenance costs procticolly disappear when you
specify Thermobestas, for it is so chemically stoble that in
ordinary circumstances it will last indefinitely. Being 100%
inorgonic it will neither burn nor rot. Sudden or severe
otmospheric changes, condensation, or continueys exposure
to high temperotures have no measurcble effect on its

Lee L-"a-
o b

< <2... .7 Replocement

insulating voluve.

- ¢ s0® 7 o oom I3 - S pm

&l T L +e e LT e Thermobestos is pur-
posely made in lorge blocks and half-sections 1o facilitare
handling and reduce the number of joints. Its light weight
ond hord, firm, non-crumbling texture speed application,
+ ==> installation costs low and make the materici ideal for
“~e. snop prefabrication of special shapes.

Lol rarnegcd I \Yeter
Thermobestos is ideal for insuiating underground steam
mains like this one being installed for o large midwestern
public utility company. Placed underground end com-
pletely covered with o wet concrete “solid pour”, it sup-
ports the entire weight of the heavy steel pipe, ond serves
os the sole bufier between it ond the concrete. Because it
will not crumble or disintegrote with wetting, Thermobestos
» unequalled for this rigorous service.

You con sook a piece of Thermobestos in water for o day
or o yeor and still walk on it without damage. Dry it out
ond ts conductivity is os good os new. This excellent re-
sistonce 1o mousture will be apprecioted by oll operators
of outdoor equipment and equipment exposed to excessive

dompness or water vaper.

{74

cme . -

;‘ - N .’/::. N ,‘ -7
. b
- e Y i
f © ‘-i .

MEAN TEMPERATURE—F
100 - 300 400 300 00 ™o

CONDUCTIVITY
BIU IN. PIR 3Q #7 PER ¢ PER HR
r. »
H

|
Love Cox cu C{iVvT£1 " Thermobestos offers the low- )

est k factor of all insulations in generol use throughout the power
generation and process industries. This low conductivity makes
possible accurate, uniform temperature control, helps reduce ‘fuel

costs and contributes materially to operating efficiency.
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More and more engineers are specily-
ing Thermobestos for rugged service -

to 1200F, indoors and ocut

The specifying of insulation is an important function of the modern
design engineer in the power generation and process industries. Pro-
cess control, minimum fuel cost ond reduced maintenonce expense
depend largely on the selection of the right insuioting material.

The standards for selecting the right insulation for this service are
simple but rigorous: It must keep heat loss to g minimum. [t must not
deteriorate under constant exposure fo temperatures running as high
as 1200F. it must be chemically inactive. It must be able to take re-
peated wetting without damage. And it must be strong and rigid to
safely withstand the abuse of everyday operation os well as periodic
overhouls.

Because light weight, ecsy-to-apply Thermobestos is such an in-
sulation, it is being specified by more and more engineers in power
plants, in eil refineries, in chemical plants, in paper mills—wherever
the highest quality insuloting material is indicated.

When you're looking for the best high temperature calcium silicate
insulgtion money can buy, specify Johns-Monville Thermobestos . . .
@ product made for the power generation and process industries.
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Pretabricated Thermobestos
sections assure snug fit, elimi-
nate slipshod “fudging”

Pipe bends and vaives present relatively -difficult fitting
problems where ordinary insulotions are used. And all too
often these problems are soived by slipshod workmonship
and too great o reliance on fills and cements. When the
specified insulotion is Thermobestos, however, these fitting
problems are greotly simplified. For the strong, hord tex-
ture of Thermobestos—which retains its shorp edges without
crumbling—makes it possible to prefabricate tube turns,
volve covers and other special shopes from stondard sec-
tions of Thermobestos pipe insulation. )
With properly designed and operated power cutting
equipment®, Thermobestos segments are easily produced

and assembled into the required shape. The segments con
be cut with such complete accurocy that tube turns of any
rodius can be fied as readily as a straight length of pipe.
Because these segments fit together as snugly as the inter-
locking pieces of o jigsaw puzzle, there are no gops or
hollows to be filled with insulating cement or other filler.

Large volves, normally covered with @ number of longi-
tudinal wedges—rough-cut on the job—wired together and
“fudged’” with plenty of cement, con be neotly and perma-
nently insulated with o few shop prefabricated half sections
of Thermobestos.

*Your Jahns-Manville lasuietien Centrecter is sevipped with
the mast medern prefabricating equipment evetrienie. (‘

The hard, non<rumbling tex.
ture of Thermobestos permins
the material to be readily cut
into segments which retain
sharp edges. (Accuracy in pre-
fobrication is obtained by the
use of power cutting equip-
ment ond proper templets.)

PSP
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A few lorge sections of Thermobestos,
prefobricated the “J-M" way before op-
plicotion ond secured in place with neot
metal bands, fit the volve in this illustration
like c giove.
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Fitting together as snugly
as the pieces in a jignaw
purzie, the segments in a
Johns-Manville prefabri-
cated Thermobestos saction
leave no gaps or holiows
to be “fudged” with ce-
mant or fill.

Usual “on-the-job” volve cover combines
ay pieces of ordinery insulation with
ity of wire, block scraps ond cement.

Lompaore this with the “J-M' woy (left),

s
Mo
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Constructing a perfact circle of any di-
amter is easy with accurately cut Thermo-
bestos segments. it's just os easy to pre-
fobricate specicl sactions to fit tube tuzns
of any rodius.
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1M No. 302 Insulating Cement —A very high quality asbestos cement for =S -.._‘.\— o
L - o
- *

asuiating fittings and sealing jonts or for use a5 3 finish over other insulation. .- - .
May be tsoweled to a smooth, hard surface. Furnished in 100 1b bags. _,,-—/: - 41 - N
Covering capacity 25 bd ft per 100 Ibs. . v o e H i T
"-M No. 352 insulating Cement —An asbestos cement for insulating ',_“: i { ,
upe fittings of for use as a finish over other insulation. May be troweied to ~ /“"_. \ H - !
« smocth nard surface. Furnished in 50 and 100 Ib bags. Covering s r\ i i , J
capacity 19 ba ft per 100 bs. . '/‘V H
JoM No. 301 Insulating Cement —An hydrautic setting, one coat ; \ L
ippiication cement for iasulating pipe fittings and as 3 fiaish over other _—aN - -
asulation. Negiigidle Grying shrinxage permits application in one layer to ;Q‘)(' . ~ .
Sesirec thickness. Hardens within a few hours, Furnished in 50 Ib bags. Rvt . . AP

- r - ’. n

o | L

“overing capacity 36 bd 1t per 100 Ibs.

jom NoO. 450 Insulating Cement—A mineral wool cement for
~--tating {langes anc other iregular surfaces. Furmished in 50 Ib bags.
ing capacity 50 bd ft per 100 Ibs.

5-M Double Costed Flexstone® —A rugged. heavy duty, R
weatherproofing jacket especialiy recommended for the protection of insulation X
- = t200r pipes ang smali diameter cyhindrical vessels. Composed of LK

i

-+ .saturaleg asbestos feit coates with 3 mineral-filied asphalt. Will not

\

.Z=2te unger prolongec expcsure to suntight. Supplied in rolls 36 in, =
~ige each roll containing 108 sq ft and weighing SO ibs. g"—"'
J-M Asbestos Firetard @ —A weatherproof jacket designed for use é \
anere resisiance 1o the spreac of fire 1s of primary importance. Consists of ;V‘f;/

aminat:ons of heavy aspnarl-saturated asbestos {eit anc plain asbestos / C
‘12, Atfords excellent msutation protection. Recommended for
veatherpeoofing outcoor pipes ano smail diameter vessels wherever fire
1a1arcs are presens Suopiies i rofls 32 in. wide, each roll containing
05 sg H anc wesgnung S5 1bs.

‘nsuikote ® - A weatherproof coating for use on outdoor insulated
anc cessers Compoungec of setected ang processed ditumens,
1spegise fider anc muneral filiers. Furnished ready-roixed 1n two
-onsigte~2ies 10 fac:litate trowe: of $Dray aoplicatron. Available in
~2l8'.vasaf Darsies, nOn water vapor-darrier and combination purpose
ynes Furnishes in 1.5, 30 anc 85 gal contamers, | gal covers

sporoximateiy 6 sg ft to 3 thickness of Ya in.

Johns-Manville

22 East 40th-Street - New York, N.Y. 10016 .
Sales Offices in Principal Cities

gl

.

l" ~
-
1
w
9
~d

Litho in U. S. A,

IN-14FA 443
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IrcronRitoTion

type: Scored Block
temp. limit: 1200F

. mems dm cemm e

AT ——— - -

J-N THERNMOEESTOS®

DESCRIPTION: A molded. high tempera-
ture block insulation, J-M Thermobestos is com-
posed of hydrous calcium silicate bonded with
asbestos fibers. It is a completely inorganic insu-
lating material which, because of its light weight,
low thermal conductivity, great structural strength
and insolubility in water, is ideal for use on large
high temperature piping and equipment.

AVAILABLE FORMS: Scored Thermo-
bestos blocks are fumnished flat with three V-shaped
score marks molded longitudinally on 3-inch cen-
ters on one side. This permits cracking along bot-
tom of score marks so that blocks will fit diameters
ranging from 34 to 180 inches.

All scored blocks are 12”°x36” overall, in the fol-
lowing thicknesses: 1%4”, 27, 24", 3", and 32",

USES: Scored Thermobestos blocks are rec-
ommended for application on large-diameter pip-
ing and equipment. Vees are approximately 34" in
width at the open end, and taper to 0” at the bot-
tom, i.c., about 3%* from the unscored side. By
placing scored side against pipe or equipment (so
that score marks are paralie! to axis) and pressing
outer edges toward pipe surface, the bottoms of the
Vees are cracked thus permitting block to conform
to cylindrical contour. Width of top of Vee makes
block adaptable for diameters ranging from 34 to

180 inches. The net effect is the same as applying
four 3-inch blocks simultaneously.

ADVANTAGES:

Adaptable

May be used on flat or cylindrical surfaces full width,
or in multiples (from one to four) of 3-inch blocks.

' Smooth Finish

Requires minimum finishing cement. (However, end
joints should be flled with J-M 450 or 301 cement.)

Easy
'« Application

12~ wide blocks spesd work, reduce nurmber of joints.

Exceptional
. Strength !

When properly applied Thermobestos is only cracked
(not broken) aloog score marks and does not separate
into individual 3-inch blocks.
L.OW 1
Conductivity
Thermobestos has a k factor of only .50 at 500F
mean temperature.
¢

1
(e
C 1
(@)
(G JRN
\
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THERMOBESTOS

PHYSICAL PROPERTIES® THERMAL CONDUCTIVITY
Density (dry) 11 fhs perca it MEAN TEMPERATURE, F
100 200 300 400 500 600 700
Transverse Streagth 85 psi /
(modulus 9f rupture) = 50 | : 1 i T T ]
58 ! L L L
. s 56 ] { [ | ! / {
Campressive Strength 165 psi ts praduce $% & o 1 1 ; ; 7 i
Based on 2° thickness of bieck) campressisn - 52 ! ! ] ! Z !
.;.: 50 i v . { [ 1 i
. . = 48 | T 1 1 [ 1 ] t
Linear Shrinkage 1.5% safter 24-hr spaking 5z 48 - - : T - - .
perisd at 1200F 2g ¢ e e
Se 42 : : Pz L L . "
Maximum Servics Temperature 1200F T I AN N — !
= 38 | [ i | | }
= 3% 1 A ! { 1 !
*The fgures given in this tadis are sverage values obtained In accord- ":- 34 pd ! S—
snce with sccapied test methods. 32 !/ ] ; : J
COMPLIANCE WITH COMPLIANCE WITH
GCVERNMENT SPECS . ASTM STANDARDS
Blsck lasulatien: Bleck llnla.tin:
MIL-1-0028190
Class 1, to S00F C344-547, to 1200F
Class 2. to 1000F .
FEDERAL HH-1-523 A Class 1, to 1200F
. . o< S e
R S T ARV
IN-529A 4-64 UTHO IN USA
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rooousT ILFORMNGATION

type: Pipe & Block
temp limit: 1200F

J-/ THERNMOBESTOS®

DESCRIPTION: A molded, high tempera-
ture pipe and block insulation, J-M Thermobestos
is composed of hydrous calcium silicate bonded
with asbestos fibers. It is a completely inorganic
insulating material which, because of its light weight,
low thermal conductivity, great structural strength

and insolubility in water. is ideal for high tempera- -

ture piping and equipment.

AVAILABLE FORMS: Thermobestos is
furnished in both sectional pipe insulation and
block form. The pipe insulation comes in a complete
selection of sizes up to 24 x 4" half sections. 25
through 33" pipe sizes are available in quad seg-
ments. Scored blocks 12 x 36" in thicknesses from
12" to 3% “are available for application on curved
surfaces representing a diameter.range from 34
through 180”. Scored blocks are furnished with
three equally spaced scores. Beveled biocks are
also available in widths of 6”, 12", and 187, by 36"
lengths. in a full range of thicknesses.

USES: Especially recommended for use in
the power generation and process industries ofrin-
door and outdoor piping and equipment operating
at temperatures to 1200F, Thermobestos is light
enough for easy handling and fast application. Re-
peated wettings have no permanent effect on it
which makes it ideal for installations subjected to
weather, or for insulating underground steam lines.
Because it will not burn or carry flame, it may also
be advantageously specified for use in the presence
of inflammable gases and liquids.
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ADVANTAGES

Exceptional
* Strength

Similar in chemistry and composition to a very fine
concrete. Thermobestos will withstand unusual oper-
ating abuse without appreciable damage.

Extreme
Lightness

Thermobestos is as light as many insulating matenals
possessing a fraction of its sirength and durability. -

Chemically
Stabie

100% inorganic, will neither bum nof rot.

Not Damaged
by Water

Can be soaked in water without damage. After drying,
conductivity will be as good as new.

Easy
Application

Thermobestos is purposely made in large blocks and
half-sections to facilitate handling and reduce num-
ber of joints.

Low
Conductivity

Thermobestos offers the lowest k factor of all ipsula-
uons in general use throughout the power generation
and process industnes.
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PHYSICAL PROPERTIES®

Density (dry)
Transverse Strength
r (medulus of rupture)

Compressive Strength
(based an 2" thickness of black)

Linear Shrinkage

Marimum Service Temperature

*The figuras given In this tabis sre sverage vaiuss oBtained In sccord-

ance with gccepted test methols.

RS = WP R & 3 =3 =T 3]

1 Uo

THERMAL CONDUCTIVITY

MEAN TEMPERATURE-F

11 [bs per oy 1t .
100 200 300 400 500 600 700
95 psi .
= 60
= s8
£ —
165 psi ts preducs 8% - 54 ./f
campressisn Ex 52
g= &0
1.5% atter 24-r saaking sl & Z
perisd at 1200F 28 u
8= & e
a 40 L
1200F = gg ’/
.
2 Z.
32 - .

Pipe Insulation ' Block Insulation :
)
STANDARD SIZES STANDARD SIZES
Length,  Simplified thicknesses, 114 Length, inches Width, inches Thickness, inches
inches inches cepper tubing 36 6and 12 1,1%,2,2%, 3, 3% and 4
36 Nomunal | (from %~upto &  To fit straight runs of

inciuging 6~ pipe size only),
13,2, 202,332 8 4

Pipe lasolstien:

MIL-1-2781 D
Grage I, class b, to S00F
Graoe Il class d. to 7SOF
Grade H1, class e,
tyoe | and 11 to 1050F

FEDERAL MH-1-523 A Class 2. to 1200F

IN-268 A 1.67

——

Complete pipe and biock thickness recommendations are available for steam generation,
process industry, commercial full year and commercial seasonal operation apphications. See
Thermodestos brochure IN-169A, or JM Insulation Product Information catalog IN-244A.

COMPLIANCE WITH
GOVERNMENT SPECS

copper tubing with nom.
dameter % to 37

RECOMMENDED THICKNESSES

c— -

COMPLIANCE WITH
ASTM STANDARDS

Bleck Intuistion:

MIL.1-002819 0
Class a, to 500F
Class b. to 1000F
FEDERAL HH-1-523 A Class
Class 1, to 1200F

Pipe lagulation:
€345-54T, to 1200F

Bleck Inguistien:
C344-54T, to 1200F

LITHO IN U.S.A.
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’cypé: Extended Legs
for Traced
Pipe Lines

temp limit: 1200F

([ THERMOBESTOS®

DESCRIPTION: Composed of hydrous cal-
cium silicate bonded with asbestos fibers, J-M
Thermobestos with extended legs is a high-tempera-
ture pipe insulation moided with 3%° legs on each
end of the half circles—or
¥s " straight beyond 180°
(V2 dimeasion™A" on ad-
jaceat skewch). Extended
legs provide allowance for
the traced line and the di-
mension of “B", as shown
on the sketch, will be 34 °,
For special size extended
legs. consult J-M sales
representative.

AVAILABLE FORMS: Thermobestos is
furnished in a complete selection of sectional pipe
sizes up to 247 x 3” thick balf-sections. Larger sizes
are available in quad segmenis from 25° to 33° P/S
in 114, 2, 2% and 3~ thicknesses. For special ap-
plications, Thermobestos with extended legs can be
furnished as Metal-On3—-a factory-apphcd alumi-
num or stainiess steel jacker.

USES: For indoor and outdoor piping and
equipment, operating at temperatures to 1200F,
that have either steam or electrical traced pipe lines.
Especially recommended for use in the power gen-
eration and chemical and process industries.

ADVANTAGES: Traced lines present a
shape problem for insulations which are furnished
in balf circles; to fit both the main line and the
traced line would require an oval insulation a size
larger than normal. An oversize insulation does not
provide a snug fit and, consequently, lacks physical

strength. Extended legs provxdc an elliptcal shape
that fits both the main pipe and the traced line
properly. In addition, the smaller size insulation
made possible by extended legs permits substantial
savings in material costs.

Thermobestos with extended legs also offers these
advantages:

Exceptional
Strength \
Similar in chemistrvy and composition to a very fine
concrete, Thermobestos will withstand unusual oper-
ating abuse without appreciable damage.

Extreme
Lightness

Thermobestos is as light as many insulating materials
possessing a fraction of its strength and availability.

Chemically
Stabie
100% inorganic, will neither burn nor rot.

Not Damaged
by Water

Can be soaked in water without damage. After drying,
conductivity will be as good as new.

Easy

Application
Thermobestos is purposely made in large blocks and
half-secuons to facilitate handling and reduce num-
ber of joints.
! Low

Conductivity
Thermobestos offers the lowest-k factor of all insula-
tions in general use throughout the power generation
and process industries.

L
Union Carbide trial exhibit UC-4813: The Industrial Insulators, Inc. Catalog of Commercial and Industrial Thermal I...

Published by AsbestosClaims.Law
ACL Doc 19329 - Page 61 of 64

asbestosclaims.law/library/19329/61


https://asbestosclaims.law/library/19329/61

cval w8 o

GENERAL PROPERTIES"

THERMAL CONDUCTIVITY

MEAN TEMPERATURE-F

' Density (dry} 11 s perca ft
' 100 200 300 400 500 600 700
Transverse Strength 83 psi T
{mogulus of rupture) £ gg
£ 36 £
Compressive Strength 185 psi to produce 5% o 58 //
(ased sn 2° thickness of block) COmpressicR - e e 92 17
Linear Shrinkage 1.5% after 24-hr soaking 'g' = s
period at 1200F g E g ~7
M t
Mazimom Service Temperatare 1200F ~ gg -
E 3 A
*The figures given in this tadie are aversge valuss sbtaimed i sccorg- ?— % v ] |
amcy with sccested test metnods. - )| {
T e . |
Pipe Insulation .
STANDARD SIZES
Leagth, inches: 36 Simplified  Nominal ] (from ¥ up to § including 6 For capper tuding: To fit stra:gat runs of cooper tud-
ing with nom. diameter ¥ 1o 3

_thicknesses,  pipe suze onlyl, 1%, 2 2%k 33k b4
inghes:

RECOMMENDED THICKNESSES

i
Complete pipe thickness recommendations are available for steam generation. process

industry, commerciai full year and
Thermobestos brochure IN-163A

- - sme -, - -

COMPLIANCE WITH .
GOVERNMENT SPECS :

Pipe {nsuiztien: Pipe Insulsticn:
MiL3-278) C345-54T, to 1200F
Grade |, class b, to SOOF
Grage II, class 4, to 750F
Grage |1l  class e
type | and I to 1050F .
FEDERAL HK-1-523 Class 2, to 1200F
- 4 ° . 1 / L .- ’. ' rd
L '..ii.s -t .'-‘\-:'-'s
%9 Eoof £0:h Strect, isen Ve, i VL 1USA0
. C=lag offjce; in = =incimcleifizn 7 oo
[N’

IN-37SA 1767

o m——

.. - - — ————— — - [

commercial seasonal operation applications. See

COMPLIANCE WITH
ASTM STANDARDS

I
T Ltho 1n U.SA

. o ce—— — e
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CRoEsuUcCT IIFORIILTION

type: Pipe -
.temp limit: 1200F

2

J-NM METAL-ON® |

DESCRIP TION: J-M Metal-On pipe insu-
lation consists of bigh temperature Thermobestos
pipe insulauon pre-jacketed at the factory with top-
quality aluminum. Furnished as an integral pack-
age (incipding a built-in isolation feit), a section
of Mewi-On snaps on the pipe and locks tghty in
place to seal out weather and protect insulaton
indsSnitely. Joints are sealed with either “Regular”
or “One Piece” aluminum “snap straps.” No sheet
metal screws are used. The aluminum alloy jacket
is especially seiected to give superior corrosion re-
sistance and sgeagth.

AVAILABLE FORMS: Furnished in pipe

insulation form only. Available in 36" sections in

a complete range of sizes up to 24” pipe size by
3” thickness. .

USES: Particularly recommended for use in
the power generation, petroleum, chemical and al-
lied industries, especially on outdoor installations,
at operating temperatures to 1200F.

ADVANTAGES

H
Installation Savings I

Both insulation and jacket are furnished in a single
package, installed in a single operation.

Union Carbide trial exhibit UC-4813: The Industrial Insulators, Inc. Catalog of Commercial and Industrial Thermal I...
ACL Doc 19329 - Page 63 of 64

- e emm - —— -

Excellent .
Weather Protection

Keeps insulation dry during installation, thus avoiding
electrolytic corrosion of aluminum through direct con-
tact with wet insulation common where jacket is in-
stalied as a separate operation.

Proper
Jacket Thickness |

Jacket thickness designed to provide, at lowest cost,
outstanding appearance, stiffness, workability, and re-
sistance to abuse.

integral
i isolation Felit ]

A built-in, properly designed barrier berween jacketing
and insulation.

Easy to Remove ! -

Rapid, easy removability for repairs and maintenaace.

For Specification Data, including physical and ther-
mal properties, recommended thicknesses, compliance
with specifications, etc., see Thermobestos pipe insu-
lation brochure IN-169A.

Fons b

(e}
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.‘— End — S
Section of Metal-On pipe 18- Aluminum “snos sirac” con-
sulgtion is held osen langth- taining © permgnently prasiic
wite, snapped onto pioe, end seoling compouns is snapped
locLed secutely in ploce with arevnd joint te 180 Bu! wgiet,
[ L14 movemaent.

The J-M merai-On Cut-
ter hos been specislly
deveiopec fer essy
hond cutting of alumi.
aum jeciet only.

- Jocker cut it staned
By pressing cvtter
pont through alumi-
aum with heel of hond.

GUIDE SPECIFICATIONS

STRAIGHT PIPING

Al piping shall be insulated with Johns-Manville
Thermobesios acsording 10 recommended thick-
nesses. (See Tnermobestos specificauon data in
prochure TN-16%A).

The insulation shall be applied over clean dry
pipe with all joints butted firmiv together. Double
javer insulaton. when required, shall be applied
with joints staggered, the innet layer sezured with
wire loops on 12-inch (maximum) centers. and
outer laver applied 1n the same manner as single
laver construction. The Thermobestos shall be
jacketed with 2 minimum thickness of .016-inch
aluminum, of alloy No. 5005 or No. 3003. A mois-
ture barrier shall be provided between the Thermo-
bestos and the aluminum. The insulation and alum-
inum shall be secured in place by 2 conuinuous
friction typs point to provide 2 positive weather-
proof seal along the entire length of the aluminum
jackeL Also, 2 .016-inch aluminum preformed
strap of minimum width of 1% inch and contain-
inga permancndy plastc weatherproof sealant shall

1o mma s s sa _ . .

COLORED SNAP STRAPS AVAILABLE

. Celored metol-On snep straos mav be instalied in ploce
of reguiar strap: on any metoi-On job for color cootng

‘l

.
I

— . -
P -
————— O v P

Preformed sluminum eibow:
ere gvoitobie. Other firings
can be haished with CORVEN.
tionoi weotheroroohng end
aiuminum masiic POl Two
methods of insulonag fitnngs
ore showh adove.

o» eo -
Ordinnwnuolbondis quickly
snd eosily epphied
strap tghtly in piece with JoM
Maiol-On Bonoing wrench.

hold

~.-...--.--.o-o-o..

sOR EASY COLOR CODING

. purposes. The following colors. which @re pstmanent onc

require Ao me [

ie: scoriet red, coscade ¢

- !
are 8ve

. bive. sunburst yellow, meaaow green apony black, and
. sroage orange.
& ol - Jr - | -
) t | P .

’\

be centered over each

circumferential joint The

strap shall be secured in place with 12 -inch (mini-

mum) aluminum

banding (.020-inch minimum

thickness), or ¥ -inch stainless steel banding
(.015-inch minimum thickness).

FITTINGS

Finings shall be insulated with prefabricated Ther-
mobestos sections. In addition 1o the standard spes-
ification which applies as 10 finish (aluminum cOv-

ers,

painted asbestos cloth, Insulkote, etc.), the

following shail apply:
A .016-inch aluminum preformed strap, of the

same size as used on the straight piping, and con-
taining 2 permanently plastic weatherproof sealant,

shall be centered
made where the fitting butts against

over the circumferential joint
the straight

section of pipe. The straps shall be secured in place
with ¥4 -inch (minimum) aluminum (.020-i.nch)
or stainless steel (.015-inch) bands.

A .

PRV

&7

LITKO IN U.S.A.
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