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Sponsor - Belvidere

PREFACE

Packing and gasket materials of numerous types and shapes are avail-
able from a large number of manufacturers. There are individual preferences
in specific applications. Where several materials overlap in suitability
it is not sensible to arbitrarily prescribe one only, since availability
and cost may favor other materials in many localities.

Therefore this standard, as concerns packing and gaskets, is designed
to assist the plants of the Corporation in solution of difficult problems
rather than to attempt to tabulate many materials versus many applications.

The thread lubricant section catalogs available material with comment
where facts are known.
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l. SCOPE

This standard is limited to problem applications within the corporaticn.
Compilation is made of uses where difficulty has been or is experienced.
Against the problem applications are shown a.) the material and form that
solved the problem or b.) the best material known to date where problem is
not considered to be solved.

This standard also tabulates applications where thread lubricants are
used and opinions given.
2. GENERAL

Data submitted by several of the plants is contained in the accompanying
tables.

Table 1 - Lists applications where original packing methods were not
satisfactory. Against each entry is shown a treatment
deemed satisfactory or the best found to date by individual
plants.

Table 2 - Lists similar information about gasketing.

Table 3 - Is essentially a list of thread lubricants and sealants

in general use at several plants. No attempt has been made
to list all of the uses of all of the sealants.
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SECTION PREPARATION

-
<

The Insulation Section was prevared by Ray Hearon, C
Weldon Wallace, Bay City; Jim Beasley, Bishop; and J
Pampa.

DISTRIBUTION

Each plant will be supplied three copies of the Insul
Section. Use one of these copies to reproduce vyour
nunber of coples. The Clear Lake Plant will be resnc
cistribution to Chemical Company Purchasing and othe:
Divisions requesting copies.
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SUBJZCT: Recommended Revisions +o Insulation Section

(L) State changss or additions vou feel with improve cr upda-s
this section.
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SCOPE

CeLancse CHemicaL Conpany
ENGINEERING PRACTICES
FOR |NSULATION

<

CRITERIA

Focr WRITING THIS SECTION

MATIR!IAL SCTUIRIMENTS

TO 2L SIVEN T2 THEI VEINOCR
A3 & PIZAMANENT RESUIREMENT

§ 738 ~aTgRIALS.

PO R PTN

APPLICATICOM RETUITREMINTS

Fer Czranes:s & CZownTRACT
INSULATICH WCRXZAS AND
ZugINEZRS.  Alss Frou

WERMII IN XNJWI NG PROPER

AL AL ALY - o LR . B

ENGINTESSY GUICE

Far Cetangs: % ConTsacT
ENGINEERS., A0S
IN THE AREA CF 2EZSIGN AMD
PACCUREMENT OF MATIRIALS

WITH A MINIMUM CF T'mE,

PRTINUTIPY




CRITERIA FOR WRITING
INSULATION SECTION

1. Provide cenformity of insulation between Chemical Company
Plants to alliow Chemical Company Purchasing to ob:tain the
most econcmical agreement with the suppliers and applicatcrs
of insulation.

2. Provide a training manual for the EZIngineer beccming invclved
with insulation.

3. Establish guidelines for the application of insulation
materials in the Chemical Company Plants.
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NOTZS 7O USZR3

ion Section consists of &thr
: reqguirements Zor vendors, ¢
tvirements Zor application of th

The Iirst two sections will ke sudplied o a ti
for his consideration and to aié in his suoplying of ma
and expertise for Chemical Companv jobs.

The thiré secticn will ke supplied to a contractor when bids
are teing obtained for jok-site maintenance or constructicn.
The Ssction should be used strictly as a guideline andéd mav ze
changed consistent with good Engineering Practices and the
arzgroval oI the Project EZngineer. This Saction should noct -
construad to pronibit continval testing ané evaluation ¢f any
insulacion material.
Tre insulation ithicknessas pressnted in Tziles 1 through 4 wers
arrived at using T-2013, "Zccnomic Instulation Thickness Ccmputer
Przgrzm.”  Tabls 3 listis the crccess andé econonic conditions
usec to detearmine the rscommendsd thicknasses in those tablas.
Trhese Trccass conditicons rellisc:t agreed-to average condizicons a:z
the ZIcur Teaxas planits. It was Igund that olani-to-nlank '
variaticons Zid not resul: in thickness éiffersncaes to jusziiv
serzrzte tazles Zcr =2ach plant. The Cono er 2zzlicaticns ZSroud
as CCCITT in Corpus Christi has dz=z shes for 722013 andé can
nelz tne usar Zaz=armine thicknesses Sor cizl a2né/co Rizn
-a:ﬁe:a:::e (2280 =2 23037°F; azzliczzzicn ’
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T teziT 2w INSUTAIIIN it TEIE
TrEs~y o AT 2T AT/ AT AN ST o 1/ ved
D ZLAMESE CREZNICAL TTMHEAN 7 .z ‘_3/— = .
H Ry T4



M2.

0
»

[3P]

[\S]
W
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CALCIUM SILICATE (KAYLO)
M2.1.1 DESCRIPTION
M2.1.2 SERVICE

M2.1.2.1 Temperaturs Ranc

[{}

|_4
U
r
1]
[oN)

M2.1.2.2 Componen<s Insul

M2.1.3 THICXNESS

M2.2.2 SERVICE

M2.2.2.1 Temperaturxs 2ancse

M2.2.3 THICXLESS

CZLLULAR GLASS - (FOAMGLASS)

‘e h) ~r - Pp— - -
¢2.3.2.- amDsrscurs 2ancs
Y — - - v o e A
M2.3.2.2 Comzonants Insulzz=Z
-
e
A AP . [P R e W a4
VM7 1 TTToTTA-AIS
M2.2 TIZZIE XSS
- . - ——— ——m -~
MZ.=2.2 ZESCRIZTION
vem e -
M2,.4.2 STEUICE
MZ.3.Z2.1 T2mzsrzciors Zzncs
\ 1 — - - - R S
M2.4.2.2 Coxzensnts Insuelzs=ss
.
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M2.3 INSULATING CEMENT
M2.5.1 DESCRIPTION

M2.5.2 SERVICE

M2.5.3 THICXNESS

ASBESTCS TAPE

I
£
N
.

(e}

M2.6.1 DEZSCRIPTION

M2.6.2 SZRVICE

VDT TN TAgm~
MZ.T7 TCAMZID PLAS ~

LY. St - ITTY, T AT
MZ.7.< SZEVICE
- - .
$2.7.2.1 Temrmerz=va Qa2
- e - LI P el T SR A p— -
I R T, T S S, Ame=m s e
el el ke UTTMICTIENTS 32T EC
tm = e meraema o
il e e m el e LSS
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M5.3.1 DESCRIPTON
M5.3.2 SERVICE
SANDS

M5.4.1 DESCRIPTION
M5.4.2

M5.4.2.1 Aluminum Jacke:in

()

MS5.4.2.2 Pipe Insulation

M5.4.2.3 Vessel Insula<iorn

M3.2.1 DESCRI2TICN

SERVICE

K54
wn
.

v
(38

M3.5.1 DESC2IPTION
M3.6.2 SERVICE

e - 9 [l alla b lhake Far dl e XS
M3.7 .1 CDZECRIPTICON
Gz = A mmerem -
M., .2 ZZEVICE
M= 2 T=TT-~ A~ Tog
Moo 2 z-zZzZ” C_=-cS
M3.3.,. ZZESCEIEZTICN
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M1 SCOPZ

This section describes the minimum r
of exteridr thermal insulation mater
and eguipment. A summary oI this se

or the purchase
, lnstrumen=zs
ched 1in Tables 7.

Insulation shall be a rigié hvérous calciun silica=ze
pipe covering of sactional or secmental form. The
insulation shall contain an inhibitor to reduce

the possibility of stress corrosion cracking of
stainless steel. CARUTION--calcium silicate containing

aspcestos will nct ke used.

M2.1.2 SERVICE

M2.1.2.1 Temgeraturs Rang2s - Calcium silicatz is
normally used ZO0r cTmtonents cberating in
the temgeraiturs range oI 4£31°T o 12C0°7.

M2.1.2.2 Ccxmoonents Insulzza2d - Calcium siliczaie
1s usec IZcr tThe insulatisn of czrzen stael
and a2ll¢y 2iping z2nd eguipment.

MZ.1.3 TEICZXNZSS

Tazle 1 gives the Instclztizn thickns

temgerziurss zetwes2n 430°7 zand 13C2

ecconcmic czlcgulacicns 4izzTzzz & ozl

it s reccmmended = Xavlo,fitzzzlzs

ussZ rzthar than $wo RXavld larars,

inzarifzze = ~r2 15 zZslzw 230° s

2 raflicTicon inm o =zhkzl k&R =ss Iz =

rzzzver, and = T2 2 LTZ2CE. Tha Tws

mzztar-izl zzn= i1s ! in Tzazl=s

<ne Xalz/Ii: 233 zZcmzinzcizcn, 2

Scaciiizd zhzt tha Hz n=ess=

zwc, l-1/2" 2 lavw zorizn

. —yr e v ———— j-=72 :
p ONRO CT U ! !
i
- s !

- VNN,

gy ————— - m T, 2.

S e




M2.2.1 DESCRIPTION

Insulation shall be a secmentzal, mat faced, felted

refractory fiber pipe coverincg uch as mineral fiber
pipe insulation.

M2.2.2 SERVICE

M2.2.2.1 Temperature Rance - Mineral fiber pipe
insulaticn 1s normally used for components
operating in the temperature rance of 451°
to 1000°F. Mineral wool in special cases can
be used to 1800°F.

M2.2.2.2 Components Insulated - Mineral fiber nipe
insulation may be usad on any cylinderical
equipment 36" in diameter or less and it may
be used on stainless steel items.

M2.2.3 TEICXNZISS

Table 2 gives the insulation thickness for components
using mineral wcol. For applications above 1000°F,
thickness should be determined with vendor assistance
and/or use of the T-2013 program at CCCTC.

Insulation shall be a2 rigid cellnlar glass naterizl
in Z£l2% blecck, kewvaisd lags, o pise covering of
secticnal or secmantal Zcorn. _ :
M2.2.2 SZRVICET
M2.3.2.1 Temzara<urse Rancs - Cellular glass 1s us=2d
fcr comzona2nts oterzting in the ranges Irom
90°T £o 330°~F,
M2.2.2.2 Componants Insulzfad - Cellular glass mav
ze useZ Zcor =he insulzzion of zising or
ecuicmens o anv materizl of construction
oterazing in the 90 £0 300°T range.
M2,3.3 TEICXKUZSS
-t - b - = T T3V 2 ~T 2 - :——-1&&;~“ - —~ -~ Lo R ohibolad
TOLCXKDIEeSS Q2 CeLLlLED TL&Ss LIlsiLEa&ltigon usec on TlZinc
and ecuizment shsulé e determined frem Tzzle 3.
e o an = -T2 Szoa3
|szztion:  INSUZATICM -
. — 8/1/77 )
CHEMICAL COMPANY T —LI: !
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M2.4.]1 DESCRIPTION
The insulation shall be sectionzl vipe covering of 6%
density or rigid sheets ané blankets of 3% or 6%
density fiberglass.

M2.4.2 SERVICE

M2.4.2.1 Temperaturs Range - Fiberglass is used
for compconents ocerating in the temperature
range of 90°F to 450°F.

M2.4.2.2 Components Insulated - Fiberglass may be
used for piping, instruments, and eguipment. .

M2.4.3 THICXNESS

Table 4 gives the insulation thickness for ccmponents
‘insulated with fiberglass.

'M2.5.1 DESCRIDPTION

Insulation shall be a2 high t=xperature mineral wcol

type insulating cement such as Rvier Thermckate

$1-MWP or ecual.

M2.5.2 SZRVICE

M2.5.2.1 Tamcerature Ranca - Insulating csment is
used £Or ccmponsenits cperating at tamzerazures
0 71°F andé akovwe wWizh utoter limiizs derzsnding

ten the matarial usaZ.

M2.35.2.2 Compenenzs Insulzaz+t2dd - Insulating csment 13
uses Zcr the insu_azTing of irregular suriz:zes
stch as zSumts, tursines, valves, Ilances, exc.
Insulztinz cement Is also usad o I111 voidls
and smocith the surfzce cI Zzoriczzzd elzcw
covaring.

M2.5.3 THEICXNESS

The thickness of insulating cemesnc shall Ze 23 shewn

for mineral wool in Tazle 2. ToT irrecuolzr surizces

use the =nickness shcwn Izor 35" dlamerzer.

lszcTien:  INSULATIIN

| ETIELANESZ CHEMICAL COMPANYF -2 8/ 7
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SRR

M2.6.1

M2.6.2

DESCRIPTION

Insulation shall ze a wovaen 235z25%0s cloth tape 17
wide x 1/8" thicx.

SERVICE

r astos tape is used
nents ozsxating at temperaitures

M2.6.2.2 Componenits Insulated ~ iskestos tape is
used on irregular surfacss such as bent

a
pipe ané tubing wnsre the use of rigid
=

: L - : . , .
insulation is ceonsidsred impracitical.
. 1 e
M2.6.3 THICKNESS
s e - .
=nickness of 1/2 inch.
L) K4 L) .
1/2 inch are recuired,
en %0 alternate materials.
- — - e o D EER ., = PRI - - — a2 - -1 b
Insuvlzticn sha2ll 2e flexizls Zcamed Tlastic tukular
) LTy
cize insulation.
- ITDUT AT
M2.7.2 SZRVICET
- v - o P 2 4 - 5 - P
M2.7.2.1 Taxmgeratiurs Pancz -~ Tzamsd vlastic Lasulation
x = - v
. - - . - b e - -
15 usad I0r <IoTon2nits cTa2rating at texmserazures
= ancs o -a T~
I 13C0°7 and zslzw.
M2.7.2.2 Comzonenss Insulzted ~ Toamed Tlastic is
T . g
used on Z2nT DLTE Or TuZing whers zhs use
cI rigid imsulzzicn Is considersd Imoractical.
cim m m mrre g
- 2 =33
PR P e
- - T e - kS - - - h % M - —
Insalzasizcn thlickmass shzll e 23/8 inch mininua.
INSUIATIIN | { 77
!
. 1 8/1/77 3
N <27, 8.
..... 2TaIs
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M2.8 HIGH TEMPERATURE SEZRVICE

For services in the 1800 to 2300°F range, Babcox anéd Wilson
"Kaowool" 8-1b density blankets or egqual should be used.
Insulation thickness should be determined with vendor
assistance and/or use of the T-2013 program at CCCTC.

DESCRIPTION

Insulation shall be a rigid cellular glass material
in flat block, beveled lags, or pipe covering of
sectional or segmental form.

M3.1.2 SERVICZ
M3.1.2.1 Temperature Range - Cellular glass is used

for components operating in the ambient to
-350°F range.

M3.1.2.2 Components Insulated - Cellular glass shzll

be used Ior the Zollowing:

s . . e ies
a. Piping, instrument or equioment with
5 N < " -
a diameter of 36" or less.
\ . . .
b. Eguigment with diameters graater
~n
than 36".
- : -
¢. Irregular surfaces.
“dn r A ez eeryrma
M2Z.L.3 TRICXNZIES
Mamn’a A Srrmam ey bl ¥mags AF c2llular olzss
~22.82 © CLT7S5 T2 TNLCXNSsSs S C2allilan C.2s8S8
insulaticn fcr pizing and eguizsmenz cgerzzing
- oo =
frca ambilent to -333°F.
Aluminum facksting maz=srizl shall e 3002 ox 3CC3E
allgoy wizh E-1: t2mpar. Sheets or zolls 3zzall ze
Al | - . o3 e - T AN . o - "
Q.915" =xick wozx 3/i135" corrugazions or 0.020
- . - W) o - P = v P e de - -
thickx smcczIh. Cacksiing 3¢t Wwith and witicus
attached moistura za-rier a2 used. Aluninum
1 . P ANAN e it
elzcw ccovers shall be 0.020" thlizsk.

y e o TNy
-N: Sy -yt
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Md4.1.2 SERVICE
M4.1.2.1 Moisture Barrier - Aluminum jacketing with
. attached moisture barrier shall be used over
- calcium silicate insulation when wet conditions
are anticipated.
M4.1.2.2 Components Jacketed - All straight run piping
insulation shall be jacketed wl_H smooth
or corrugated aluminum. The following
components may be jacketed with aluminunm
if specified:
a. Insulated elbows.
b. Vertical vessel and exchanger shells
with corrugated aluminum.
c. Horizontal vessel ané exchancer shells
with smooth aluminum.
M4 .,2.1 DESCRIPTIOUN
Mastic shall be a polyvinvl acestates emulsicn such as
Benjaﬂln Foster Sealfast mastic with an aluminum
colecr, or a solvent cutback ityTe such as Licn
Noxorode "Sealkotz" or a vinyl acrylic such zas .
Chiléers Vy-CRYL, or Pittccat 7300 for colé service.
M4.2.2 SZRVICE
Mastic weather barrier shzll Te usad cvar z11 instclated
comsenents such as pumns, tTurszines, Lnsztr
axchanger a2nd vassel neads whers zlux!
impracticzal. Mastiz shall also Ze.ussd
guizment Zor which aluminem jackezing
4,2 CTHEZIR MATZIRIALS
E e lszcTien:  INSULATICM }7T0T et
N2 e s ,uE SA N 1 5/1/77 10
G TLANISE CHEMICAL C2MFA LI S/
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M5.1.2

DESCRIPTION

Joint sealer shall be an aluminum gray vapor parrier
sealer such as Benjamin Foster's No. 30-45 or an
asphalt base sealer such as Lion Nokorode "Low Temp”.

SERVICE

Joint sealer shall be used on all butt edges of si
layer insulation or outer layer of multi-layer
applications.

DESCRIPTICN

Glass cloth shall be 10 x 10 thread count or 1C x 20
thread counit asphalt impregnated glass clo:h.

SERVICE

Trhe 10 x 10 glass cloth is used to reinforce mastic
weathar parrisrs. The 10 x 20 thread coun% cloith is
usad to rezinicrce mastic vapeor tarriers in cold service.

M35,.2.2 EZEVICE
,‘ .
PR S
} T sTeTien:  INSUZATICSM ! ‘ :
| SE=ITLANZIZSE CHEMICAL CoNFANYT Tz 57 1
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M5.5

BANDS

}M5.4.1 DESCRIPTION

Rands shall be 3/8", 1/2", or 3/4" wide x .020" thick ---
stainless steel with matching double pronc seals.

SERVICE

M5.4.2.1 Aluminum Jacketing - 3/8" wide bands on 9"
centers are usec to secure all aluminum
jacketing.

M5.4.2.2 Pive Insulation - Bands 1l/2" wide are used on
9" centers to secure insulation on pipe greater
than 12" in diameter and eguipment with a
diameter of 36" or less.

M5.4.2.3 Vessel Insulati
on 12" cente
ecuipment or pi

than 386".

on - Bands 3/4" wide ars us=d
to secure insulation on
ipe with a diameter grsater

at
rs
D

DESCRIZTION

3 M bl ~ . - 3 - - S ee 3 =
Wire snall be 16 gauge stainless stes]l or galvanized.
= ——ty o
MS.5.2 SEZIRVICE
i »a 3 1 ;d Q" mamEarya - PR 1 - lemzmer] 223 A
wWirxre2 1s Uuse cn o2 canTerls TO seclirig Die Lnsalacich
. . . N o7 ol : :
on lines through 12" dizmetsr. Stalinless stesl wirs
. - R s s Tl T <
is used at high aumidizy lccztlions and calvanized
-- . - S - h} . -~ - = - -
wire is used &+ lcow fumidisyv loczcions.
e -
M5.6 SCRZWS
~ - - - - -y >
M3.6.1 CZSCRIZTICH
— - - A4 3 " b -~ -~ - V& - -
Scraews shzll te lic. 3 x 1/2" leong cadmiim tlazei orx
- - ~ ST E - - - = -~ - -~ - p—
alominum slztzas ZZX nez2d or cTan n23d snesT neTiw
SCIraws.
- . ——re
M3.£.2 SZRVICE
Smma= =a=-= ~mtie m=matl e r@as Al A } -
Sne27T IT2TE. sgIswWs sla.Ll g lg=socCnlo»2 Z r=
secura &luminum TiTe Ccr sculItment ackaIlns =z
< b - - - - - S eme—— ey = =
[oRbtetd lzcz<izcns. Co werzlczl egulzmenz sur
: . =" ‘
a2z z CcztTliIns, scraws aras used 2T the hcorL:z
lacs.
Tz~23
. P, zce
lszzrian:  TusUZaTICM
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M5.7 WELD PINS

M5.7.1 DESCRIPTION

M5.7.2

M5.8
M5.8.1

',
2l
tn
D

o

Weld pins shall be 12 gauge minimum 304 or 316
stainless steel and of sufficient length to project
through the insulation being secured for attachment
of speed clip.

SERVICE

Weld pin spacing 1s opticnal depending on service
and type of insulation. Project engineer should
specify. Generally, spacing should never exceed
2'0" c-c. At edges and projections such as nozzles,
spacing should be closer.

SPEED CLIPS

DESCRIZTION

Speed ¢lips shall be push-on type of 30 gauge sheet
metal ©f eithe und or sguare tyoe. They shall
be a minimum of 1-1/2" diameter or 1-1/2" square.

SERVICE

All weld »ins shall be tcpred with speed clics. 1If
weld zins and spead clips are used in conjunciion
with wire netiing, the weld 2in should orotruids
through the na:tiing with the speed clip on the
cutside of the nezzing. -
ZEECRIFTICN

Sgrincs shall me =sithar 4" oz 2" long, T-302

z2inles3 stsel maizarial wizth a 500°F sarvice

rzTura. As nanulacturad zv Childers Froducts

- 2guzl.
SIEVICE
Chil-sorings zrs 2ssd in sta2inls curemant
n~ands on large dlzmetar eguignen ol
exTanslcon Or conIrzcTicn Cna C smoulsi se
usa2i zzout avery 30 Zfaaz of stz Kz2sslive
axzTansizsn/conuracilion is axgects "ogrowzih) .

000039
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