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Leil 3 new et insalntions nutesal of
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. tcally eeneted minture ol i gued
Tora, evnisining  small  soveings ol
< wwine bive for louging arti, e
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ol in imabustey, (0 in not glase Do
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aned ligle trepweratuce Lange, lnvause it
iv in this eangs that the material per.
(nrms 10 greatest advantage. 1t may he
uarid alea as 3 low tempaeramee insula.
tin. penvided proper vapoe seals are
eploved,
Hyidraus caleium silicate  insalation
prmlucis of eertain tepes have heen
sguannfactured and sold rommercially by
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ean Wav, Without the visinn, ressucecs,
anld 1echnical knowlinw of “hig busis
ness” this marerial wonld not lee an
the market 1mlay,

Deselopment ol hydroas caleinm
slicate pemluets lwgan in 1938, Tie
rompany wanted materials of construc.
tinn 10 supplement iis Insuiux  glase
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eatenun slicate peasiuets Wark  had Hares
Iwen done o Getmany in the early
190, Several idegeanien seaar or-
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“ . Other Colcium Silicates

.,liulrmm silicniew, of renrse, are nem
W Wi e chemid, Portinad eemem
aer e calld 8 egleium siliente, fne ox.
. ik, bvrn wunwe trpes ol glaes can I
alled caletnm silicaics, alilwmgh heing
«wsnn pemiucts, thev are nee (ypical
wembers ol the famiiv. Kavlo insula-
wm, howrver, in 8 chewcally reacied
enluct, snd in 3 peeemanentiy set and
<thede prmluet wiven it beaves the plant,
Turtlamd crment woan incompletely e
setenl chemical componnid  insafar as
himaie wee is ronremed snd doee net
ecarh ds premaaent st until mised
with water, Glase iv a2 fueei prciuet
g W WBler, He aw watverials welted
v ol ielewwdend 38 hugh temperatunes,

The manafaetwemg ol lisdrms eal
Tom whreaie insulation s eweentially a
cemuwal  reaction aperation, Lime,
ticu, aslesion, aml watrr are mixed to
“eem & sloeey that s poweed into metal
eaolels tes hapee the desired peaduct. The
arton of this slurry e acecberated by

« e wl elevated tompwratures in .

L tee pressnee veswels cabled induraiors,
siter andbnration, or hardening, the ma-
srial is Jdrierl 10 practical commercial

histe, 1wkl b notes! that, Iwranse
a chemival reaction is imaliod. there 1
#n “hindder™ in any Kayls insalation.

The millions ol ting air spaces fuwr
rubie inch that are belt in the materal
sftrr the maisiure is driven off give tiye
wnulation its light weight and low ther.
mal conductivity. Every culi: oot «f
tnsniation coataine s manv tiny air
spaces that the total area of the surlace
rsarrvundiog them is about 100 scres.

{ty sarving the propartinn of waier i
the foemulution it ia pasaible 1o alnamn
presiucts in various densitivs. As the
denaity incressen, sirength heeamed
grepier awd insuiniing value lesa, The
dennity of 11 1 per cubic hest peeeentiy
wwed {or beat insulation was established
alter long reseacch an the one that repe
resents the optimum  combination of
physical charaeteristics {ae that usc,
from a practical viewpoint. .

A Rl ger cubie fod ligedeoms cale
cium siliestie i« maaulactuesl aisn. in
the {aem of two building prodaeis em.
milsting rool tile, for ronl decking., and
rore material, for fabirieation by other
manulacvturces into fireprool dnors and
wall pancis.

Unique Combinatien of Physical
Characteristics

Thr lier reaistanes of hvdione ealeinm
ailicate s due 1 de muneral e
tiosnr, whirh withstamie high temjwrs.
tures, {( will withatand ewevien (rmpery.
tneen an high as 1200 F for an indefinue
periond, withionst loms af thevmal llicienry
Artnally, berause rxpomnre 10 igh vem.
gweeattires drives ofl remilnal mointire,
the thermal cffeiency of the mstcrial
impraves afier installation and wse.

As might be preruussl [enm e aipne.
wre, hydeaus caleivm silieate has o lugh
shaurptinn: yet it ia nol prrmancnily
damaged by wetting, Fven when v
ratend, i eetaine 8 bagh progrten of e
normal strength, and sliee deying it re.
gruns its neemal srength and inwolating
vaine. It does not disssive noe erumbl

Saee e

\

.1."( I

e b mem e l .

Iis hygrusenpicity is low. Alier mi
lntire expowire in an aumasphere af

120 F and 90 per cent relative hnmuiity,

for example, it aliarbs only 0.9 por rem
moisture by volume.

With a e=pll [actor ol about 10, Kavio
insslation is rust-inhibitive. Contart wath
metal eoveringe or [acteners, therefnre,
aflers na probiem. This invludes even

Heot lo1s and suriace temperaiures of veriovs thicknesses of hydrous caicium il

Ambient sull air 80°F.

applied 1o 20-in. pipe.
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Mean Temoerature. °F.

Relationship between temperatute and the
conciuctiviy consiunt, “K."

luminum, unlesa the insulation is sat-
seated.

The materinl has eemarkabile dimen.
-imnal stability. | inear sheinkage after
24 luseen’ expumare 0 3 temperature of
S F s only O.R pee cent, and oniy 1S
wer eent aftes expenare to 1200 for the
cwitie bength of tune,

Wide Range of Forms

Hydrous caleinm silieate heag insula.
‘s in inatie in two base {orms in which
sont inmalaning bk and pipe msale-
. onoare nethee divided oo many other
I ieetanse, VIl nnits aree U in, long,
Foe ahe ansubiatioon of day sucfaces
s were i flat bieek, Far the wsniaion of
senprls from 6 10 60 1t in diamwter, there
ie cureed blewh, Thicknesses from ane
sheaggh five ineclies in inerements of anc.
all inch are asailabie {oe lunit {orme.
Walthie aee theee, six, nine, twelve, aml |
cightern inchee
Fue insalation of piges and tule from
wne-hail inch ta wix (eet in dismeter,

PR e pATT 1yt gl S
-TT‘WE-“J;’;?-“’:‘QT %
';‘..5 - & 2 ~'7..“‘«¥g“

“.. e @ 4 Vel g’ ]

NT Y
St A
X o

a

— — a—— -

3 ! >,
PG g ke W 3
Ar:?l\?;.‘i. e &Y AL e

Ravio insulatinn ix made in aumerous
foemin, all tn Simplilied Dimeasional
Standanis  (successive layers “nent™).
Fue tules aml pipes through twelve
il in dinmeters, it is Mmade in see.
twnal lonm (twe peees ta the ewrvum.
ferenee). Fue diameters through 23 in.,
it i masie m trieeegmental foem (thees
pieers to the riceumierence) . For diame.
eters through 3 ing it ie made in quad-
eegimierntal furm {fomre mirees 1o the cire
cumlreence}. For diameters 1o o i, it
ix maue in ksegmenmal form (pieres
anunanily 1R w. wide and with various
eadii .ol eurvature),

Thiekireses range feam ume  inch
through five inches, in ingremcnis of
vne-half inch.

The tr1, quad, anid kegmental forms
sre nnique. and are made possibic anly
by the iugh strength and light weight
of the material. Ou largee pipes. they
peemit the veer to reduce greatly the
nutiinr of pirves gpplied (0 inslate a
given surflaee of pipe and vednee the

eahs,
Lrw i
r L

0o @ Ty

.
o
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asunsinee of joiste. The applicator, thes.

fute, hansiiee fower quoers, ot the ligl
weight af the material nakes thee
targer nase eacy 1o lilt sud handle,

Far large pipe~ with temperatun
aluwe 500 F the anmber of pieres 16 e
appliedt is resuerd rven {urther, In thie
eange il is euslomary tn apply double ~ .
thickneeses of ather insulating  wate. ':'nz:‘:"‘_;.’
tinle = g diatenacraus rurth type nest
tos the enrfuer in saflicient thickness 1o *
reinee the temsperature ta 500 oc lower.
ami RS per cent magnesia oe other ma-
terisl an sn wuter layer, Up ta 1200, o
singie layer of hydraus ealeinm silieate
{usually of lraner tiickuess than the {or.
mer cnmbination covering) is all that
e needmi,

A wandard 2in. pipe witit 3 tem.
perature ol 700 is a goud exampic of °
the laloe suvml by the nee of hydrous
ealrinm siliente insolation. With sther -t -
stanedard fnemn and 1y of heat insula.
tnn, the applicator most hamlie 20
piners {or cach 3 1 i pipe. With
kargmental innulation, he handies anly
there,

All sizes and thickaesars of this pipe
insulatiem are made (0 Sunplibed 1.
memisnal Stamdards, Thin systemn was
deviserl by Bay Themas, stafl enginers
{or Uniona Carivide and (arhan Corpa. < - .
eations, as a means of simplifymg the ,"73—“';\.-?.‘"
applieation aml weeage of peedacmesd « .
heat insatation, At the tune that Theaas
tient publisheid lun propasal for the sys.
tem, thes company was o lecing sune.
tlar ilcas. Hvdrous caleium wlicate was
among e fiext, il not the fird, hea
insulation (o be manulactured in con.
formance with los aystem, 1L s goade
uully being adopied by stin'e manaiac.
turers,

linder the Simplibed  Dimenasional
Standards system, every pieer of pupe
insulation is made with an outside diam.
rter that corrmapands to that of a stand-
arel pipe. Under the old system, pipse
sglation in made ia what aee calied §. -

stanslard and double standaed tuck. t

RN
e Sa ot

Ve ccciem-e,

o~ ".'.
0 . X

nesane, Sa-called standand and deable
standard thicknesars are constant
through ceriain ranges of pipe diam. /
rteex, Hevause sandanl pipe tizes are
olien actugily larger than ther aoannal
diameters (e.g., “one-inch™ pipe hos an
setual O of 132 in, “sixdinch™ pipe
an OO of 643 Gn), pipe insulason
made to the old syuem will not aivays % 7.
o, {

To overcame this handicap, the Sime S e
plifie Dimencional Standaris system ° :
varies the thickness of the wneulation |
froms ninal thie hinees, Neeeailed “one.
ineh™ thick insulaton lor a “encinch™ §
pipe s actaally LB i, thick, “Ounee Lo

inch™ theck inmlation fnr a “sizeinch”
pipe in acinally 093 jn. thick, These o
variatione are insignificant an to thermal .
vonductanee (amd wnr heat e charie

e A b T
take actual thickness inte aceount t. The |,
.

;

’
Owens-lilinois plant ol Sayreviile, J
New jersey, one of two piants
devoted entirety 1o the procuclion
of hydrous celcivm vilicare.

F,"\ = %

Ve —
pP7 A A

E. C. Shuman of Owens-lllinois, Hydrous Calcium Silicate Heat Insulation (1952)
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Tieces of insviation under water @ week, siter being pulled
Loul of mud left by Missouri River flsod ot Kansas City,

and apply the insulation in larger sizes
than line bern previous peactice, This
same sivength makes i pamsilile for the
applicator to rut hydrous caleinen ailic
ente iunalation 1o it irreguine surlaces
e whi spare~ with an ardinsry aw, ar
even with a binde. Applicators whe wee
it lrarn the new “tricka of the trade™
quickly.
Applicatore appeeviate the Laer that
- hydroun ealcimm silieate s el
awl “raere on the hands,”

And this high sirength makes it pen-
sible 1o wulh on insulated pipes and
equipment during installation, and also
reduces the amount of insulation break.
age during eonsiruction. The insulation
fnerman an & large reiiaery praject in
Hlinoee where this insalgtion wae ted
theaughont, remarked emently that the
wasied insulation for the entire job
could be bauled away in 3 pickoap
truck. Edimators are learning (6 ue: a
smailer berakage farioe witen nydenun
raleinm silicate in spevified,

Tt in net unusust foe applicatnes 10
miv crushed magnesua insulation with
water in {orm a paste and fnece it ute
snall areas to be insulated. Hydemus
ealeivm  ailieatr, being  inseluble in
watri, cannot be weed thin way, This

semnll e that insalation made 1o thie
sootemr will alwaes wesi, Any sime o
Shuchnese will fit ssugly over either &
~vmelacd pipe o anetleer suee oe thick-,
cona ol inmulatum,

Savings by $.D.5. System

The «wings antuspatesdt by Thomas
2 ereating the eveen have proved prac.
wal, lvanse of thee wierchangeabilicy
of imulanion made 16 thie sentem, the
aamber of stos amd fiaicknesaes oo
cuseend 10 ol @ given woby i geeatly ree
suwed. T i partieularly beneficisl to
ine uwer who keepe inveniories of mate-
-ial for maintenance. le no lvagrr neal
soepy in stork all sizee and thiekaeeses
sat maght be eeyuiieed for his insudated
curpment, lustead, he cun stork oniy
canugh sizes and thic knesses te make up
the mecessry combinations.

Il preencenaes are rhanged aiter equips
et han lewen insadated, thercly neres.
Siatng areater inslation thivrkness, tive
wer van sonply apply snother layer 1o
i existing insitiaten. He neal not ge.
wove the el inmalation and apply 8
.rw, thicker coverng.

It ie worth soting that the (200 ¥
efertive tempetatare limit of liydroags
raleinm rilicate alwe apglies heee, (Mien
wanlationn must e remaved  fram
apuiprtent beenuse wen o iating tene
peeratuies vaceml A0 or 0 F limats of
e materéal,

I

1]

Telescone of sectional hydrovs colcium
silicate pipe insuiotion,

m‘ Yy ] h~ 1L y 39 e 3

Oimensional Siondards ollows nesting.

Savings in Application
Tu the ragiteers who design aned )
pevily amd 1o the woibowen wie apply, . LT
“he adhamtagee ol Ko b fwent jussiiation ) ’

-
o e, .
stenlurie are many, thee hntatiome frew, N o
.,46 Qe
v

The “limitatens™ ate tuai up with the . L0 ) \-.'.’
wdvantags. One e that the matenal s 'g'?'j.‘* A

ws steong and figol that it canmn e £ ;
b aand shagued casdy asmiml irergu.

t Vi st facens, 8 me wnecmmem praviee,
roesgh el comsuliered goml warkman.
«inip O the wiler dand, it i thin R
srength enmbuned with light  weiglt
‘udt makes it posribic 10 menulsciure

C.62

———————
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E. C. Shuman of Owens-lllinois, Hydrous Calcium Silicate Heat Insulation (1952)
ACL Doc 24117 - Page 6 of 6

P e et
P & <. %
4

‘wnder 0 sireom of top woler end dried.

T preembancy promnives b Jwe dine merget atne

THE PETROLEUM ENGIMEER, Aped, ¢

R 3
= N

mame waiee insoihility, eweves, rijs . m—
natew damage: (rom ram heioee weape.
vuattng on outxide jobe, add alsa (e .
nevd for replarng insalatien il weas, or
water Jeahs aceur in insulated (e,
Ketning  towers,  inearlated  but  pot
weatherenated, bave  withstond 3. jay
eaitn anel hign winids without {aunage.
Hysdrons ealiism siticate ma,lgtion is .
applwd in the <me manner go wibeer -
inselating matenads, e goadable
cither with ar withent canvae g g,
amd can e steapped, wied we ganed
to surfaces being insobated, 150 of .
any type eampathle with an aikaline . ="
wirface can be used. fis nail and atuj Je. N -
hoiding powrr are beiter than avera gor™ e o m""
ft has gl alfinity foe insulating and=o" % on .
Gniching rrments. —————
e 10 its eompatihility with a varicty
ol adlusives, plus dic (aet that it is made -
ta Simplified  Dinwnvenal Standands, o :
hydrous caleinm slicate pipe inaulation AR
as webl an binek iy m shiplapped to o,
wedee, Shiplapped insalation  Its 1o D
grther like: shiplapped lamber, provid. A s
ing staggered joinle i singlr layrr ap- 22, vy "
plication, Skilled applicati oilen make ¥
these wwn siwplapping w the ieuld, uang
2 saw or rven & chippng hammer. "
Tl vaciety of fortne of bhemt wenla.

!

X i
P

. I

ton that ean be: mnde i the plant or in - Py
the fiebl by sawing, drillg, laminating, AN
e combinations of them in aluunt end. '3

leva,, Shillfal, ennscicntonie wark men .
bave feund sumenms siwetcuts wang !
these methonds, Tine enginerr s 2l
eetimator weed only ta dernle which

oeonsse il for their sevprivenmnin,

Mgt a eelative wenviner G the m
bebed thes Deat insulation 1o o provmi ¢
matetial an the mil retinery and gas o P‘”
sveing fieli. Ammong i ompanies wang ’

i for major iomtallavions  are Sun, o

Tesas, Cull, Sinchaor, Staniarnd of Nep=
Jresey, Stamdard of lndiana, Stamiar
oof Olies, Stanuard of Califovnia, Suneay, -
Pure O fmperial (5, Phdiips, Siell,
Cities Seeviee, gl Humboie, LA

o ® .,“M’“ -~
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