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—/~ STANDARDS i SECT PANT
s .
i' ot COATINGS AND INBULATICN MANUAL ,
) THERMAL INSULATION SESIGN Sl §TD -
R | :
MAL L ALS H - cre -~ .
il INTREDUCTION TO INSULAS :.: { STANDARDS issUz A loate 13
] b4 Somase e
‘ Inf nc..or: ..:7 dasd PAGE 1 or ¢
’ YU S . . P .
{o-" _\s! 1. ECCPE  This Information S = outniines the 2.1.4 Xil.1 Sid 7, Mechanical Details, wili cone
P sicer special design problems of insulation supperz,”

of Monsanto Stancards for thermail
projeciions through iasulation at low temperatuses
o: very high temperatures (such as vessel supposs,

instrument leads, relief vents, cte), anc ciher cone

- ,
S2asmi o 1Y Odjective  The objcctive of thermal insclation . V. . . A .
SITTV 0 Siamcards ., . citions wiich may require caiculations for soviving.
5= :ancards is to provide seady aSSess £0 simpie and .
Sw i ~ -
%2 ————! elizdle means for designing sc;cc;;ns‘ anc socci-. <.2 . asuvlants  Kile2, Insulant Material Specifice- |
-, . 4o . . . 0] .
= T fying systems of material to limit heat flow to or tions, covers a group of siandard procwsement
55‘ ! from process facilities. A good balance of cost, specilications.  Preceding the m-"-“‘-ls specis,
sali and maintainabi been sought in'  fications are product lists that identify the type and
27 Chews - ©
g sation of the S:andards. = suppliers of materials needed for aa insulation
» - N . . .
O — © system. An "‘iasulant system’’ comprises an insu-
sz 2. CONTENTS OF STANDARDS  Section il of ¢k ol material ( 1 caomina
v T 2. CONTENT FSTAl ND ection il of the material (block, blanler, ete), stappin
A4 P——————— - I3 3 o * . >*
E i Tab.e of Contents for the X Manual lists the thesma!l ciips, fiiler and paicii.. . .cieews, and other
©0 1 issulation Standards 'issued to date ~nd approved  suppiics necced for an insulating system excluding
Sl STAMNMD . . .
oo {o¢ use in your Division. This paragraph is inteaded: the weather covering.
-2 ' s 5
< : to ¢xplain wha ound in cach Standard or grou . ; - -
- Lt ; plain ¢is f d or group 2.3 Weather Barriers  K11.3, Weather Barricr Spec.
o! Standaics.
——_F?' ac S ) x/xcauons, covers a group of weathersbarrier systems
nYORG
=~ Fipure ! (p;;c 3 of this standasd) is a logzc cn..gr..n in the same way that Part 2covers insulant sysiems.
e v . '“road map' tha: shows how the Standards may be . 2.4 Construction Soccificati K114, Construciion
e . ) . e .4 Construction Specifications 4, Construction
P i uscc to mee:r a variety of process and mechanical e e . . . : L
i - esian conditions Specifications, provides instructions and graphic
Tt desi icizions. . SPees ons 5
- T Mt * B I . -'_ 'details on methods and workmanship for applicziiea
— - - . . . »
R ____; _2,1 Dosign Stendards - - ..of thermal insulation. K11.4 S:d 1, lutroduction
<;|_._l.,°_°_. 2.1.1 K11.1Sed 2, Identification and Schedule,  describes how to use contract documents, genesai
z "—07—-‘; shows how to identify on drawings and ia project: - insulation specifications, and other specifications,
$T1. % o+ i schedules the type and thickness of insulation, and! _drawings, and schedules to ser up complete thermal
EE |., i the type of weather covering to be applied to each, ~ insulation project requirements. Use oi the spec-
Q< 7 - piece of equipment or pipcline. Symbels and legend, 1A1C3~1°“S in plant work also is discussed. _
- > 1 , F . . mn 3 - - N . ,
- ST ‘Sxamplc{ os ldcﬂ!IHlCﬂ‘tlon x; use, and suggleszcdnl  K11.4 Sed 2,'G¢n¢rcl Insulation Specz/xcatxor:, covers
Lad ' + - ' <y - H 3 . . . . .
<2 ‘r:_“'_: .ormzs] x;;&-;el‘r;a; snsu.;:..xon' fheif‘l; a"e mcGud.:' *  ‘rzequirements common to all kinds of thermal insula-
35 ¢ . aleria ! . . . ey .
2 '-———; l. h. ¢ é '“’_‘"_ s l' :“_w',' | #iG€." . tion application work. Subsequent Standards detail
gl analyzes the considerations involved in selecting : : . :
) L . . a . :
I e U A .methods and workmanship for various kinds of
L r— h 3 210 . . .
S :..c‘_proger type ?f thesmal insuiazion for various, insulants-and services. e
I appiication requiremewts, including temperature, LT o T
SRc_|  range, types of insulating materials, and service o 2.5 Economic Thickness K11.5 8td 2, Economic
23,9V 1 exposuwe condhlons. (It may later be necessary to Thickness Data, comains a condensation of an.
j r_;'___ add szandards, Begmmng with K11.1 Std 12, t0 cover  exiensive study by Union Carbide Chemicals Cosm-
3 :_:_’__ selctrion for plants or divisions which define their | ' paany and West Virginia University on the economic
9% ;| _standard requirements in advance,) i » thickness ' of thermal insulation. The compic:ic
27 e . _ K P
s R 203 K111 Sid 4, Heer Transfer Calculations, i1 teport is available from the Nartional Iasulaiics
- ] > ¢
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contains equations,
finding the required thickness of thermal insulazion
when alternate tabular values of thickness (see Par.'
2.2 ané Par. 3.3) are unsatisfactory. The tables of!

and data useful in' | Manufacturers Association, but is much bulkicr thzn ,
' the simplified format developed for this Stanca:c.
- To apply the economic criterion to a specific plan:

it is necessary to determine or assume vzlues

tables,

S ek

—_— " A - - é 3 - [ 21 etaas - T »
rciv, 1 apparent, or effecrive, thickness of insuiation over .' the usit cost of steam, the stezm plant capital pe:
_": it ! cyiincrical surfaces arc noteworshy. These wese « uair of sceam fiow per hour, depreciation life o:'
- ' 7 - B\
- Vi cplculated with the aid of Momszato’s IEM 704 gsicam plant, unit cost of installed insulatios, zac
- compuzer from the basic log meoaa ratios of diametess. deprecistion life of idsulation. Al- -rzes for
. .. 7, for each pipe size aad insulazion thickaess. . ' " sepaizs, and for discounting the Viie. 2
! } C
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zrc built isto the ecuziions. Furw
study will be directed towasl ceozomic’
anaiysis of low temperatuze
Whil. .o 20 ROW COvered.

3. DESIGN CQRITIRIA Research dwing developm
of the thermal insulazion Stzndasds included a siudy
of desizn csiteria for determination of iasulazion |
thickness. Tizee diiferent sets ol valid eriteria
have been found, cach with a aumber of variations:

saviags,
Monsanio

(1) Process limitations imposing a maximum’
pesmissidie raze of hea: exchange with the
sSuITouncings.

(2) in cconomic balance,
costs of iasulation

{3) Li
insu.ation susiace,

R

oughiy speaking, a.i the criesia are equai in the
scase that the insu:ztion thickness used shouid be

the ckest required by any of these conditions.:
‘Vari:.:io:' in the above criteriz cre imposed by
d ences berween cievated and low temperature

sations is further:

requirements. £ach of the coaside
discusscc in the following paragraphs.

S.3 Procoss Limitctions A primary funcition of
insuiation is to keep the process hot enough or cold
enough to mect optratiag requitements. Tais requise-!
ment tases precedeace over all others when the’
followins conditions are the con.roﬁlmg facors in’
insul....o:z de .
)I'-oT_p:oce;s temperatures above ambient
(elevazed temperatures):
(a) Excessive dephlegmation caused by
unwanted condensation of volatile

‘components ‘in distillatioa ecuipment.,’

: b) Crys:a..xzanon of solids from solutioas-

efapocs.
{e) Uﬁemable

viscosity changes in

pohdece near vessel or pipe walls.,’

(d) Yeilc loss or product dezerioration from !
excessive heat inpur or pressure build-)
up to make up for insula:ion losses.

(2) For process temperacure below ar'.axent (low,
temperanuze):

(a) Excessive boileup of volatile. compo-.
nents by unwanied hear influx in diszile!
lation equipment. :

(b) Produc: loss iom. v.\pc..z-.ioa due to;
hezt influsx. :

(c) Presswe build-up oz produc: detesio-’

aiion due w0 ..c.-.:

4

2,‘

iasulazion, !

*: suzface temperature-'or on &

STANDARDS

loavsases

imes

3.2 Scenemic Thickness The usual considerztions
in ccecnomic thickness deiermination are based on
the premise that heat is suzpiied Dy a stcam generas
tion plant and distribution lines, and that heac loss
'csscr::ially is directly from :the steam. These
-assumptioas are valid for sicam mains aad branches,
.and for steam-heated vesscls and vaporizess. They
cobably are adequate for many other heated process
.services as well. For all sceh conditions, K115
7Sid 2,, Economic Thickness Da:a, provides a com-
plete economic anslysis and insulation thickaess
tabie.

2.2.1 Unuswal Conditions

The staandasd cconomic

thickness analysis breaks down, or a1 wcast recuires.

cxicasive modification, whea any of
condizions prevail:

(1) When process hoar or encrgy is suppiied from
a source other than sicam (as Dowtherm,
Therminol, o: clectzic power).

(2) When expensive heat exchange equipment is
‘used to transfcs heat to the insulaied process
equipment,

(3) When ecxpensive mass cansfer équipmc:'.:
(e.g., a vacuum distiilation columna) is ia-
volved in getting heat to the point where it
will be lost through the insulation.

e following

Any of the above factors may greatly increase the
‘value of heat energy as compared with process”
. stcam; the optimum insulation thickness will be
increased corzespondingly.  Theosetically, all of
the factors mentionced above can be translated into
_equivalent steam costs and equivalenr sicam plant
costs, and "'plugged into’’ the chares in K11.5 Sid 2
for use in the economic thickness rtables. Ia
'p:ac:icc, a direct economic analysis of the particular
casc under study may be p'e.e rable.

3.2.2 Refrigeration No cconomic thickaess cai-
. culations have been worked out for low temperature
. services.  One substantiai variable not usually
significamt in elevated temperature services is tie
‘increasing direct and capital costs per Bru of°
teirigeration as process temperature is lowered. At
present each case would have to be analyzed
sepazately.

3.3 Surface Tempercture Limits Recommended thick-
.ness tables published by thermal insulatioa manu-
: facturess customarily are basec either on a constan:
. constant heat flux per

. unit of; ex'cmal surface. Usfomunately, the desig

. premises’often are usstated, and whea stated are
' mot compasz ble. Ft.::hc:rc-c, there were appareat
':_'o:‘.sxs:encx.s fou..c wi sinzlc sezs of data.

Py
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N
| is process o1 elevaies o iow temseisivial? | .
I (Duai werseatene is ceasicares )
. i .
ELEVATZID TELPERATLAE t
i JCCW TEUPERATURE
& i
is passennel protcstion & |
cenusiling facter? ~Yas >
Nt
I i
'[ .

Calcuisia thickness for caen

v i of these anzwers l moierial by Kil.l St &,
2i *'no", consider omitting - !
insu.stion, NS¥ T
i 15 allowasi2 seact ict nsula l Deotermane economic thickaess
P zation ¢f insulstion & conticiiin | amoicriat oy K115 8w 2,
!
7 N No 7 3
Seiect towest cest materials which Select those miletials which S
suit alf controlling conditions. tit available snace o which .
. T suit agplicatien cenditions. :
__ _ __ v .
- .
Dscs lecal preference conflict —Yes <! . ;
! ‘w""cscle‘::'c: —ataria 's"; Determine wheiher higher cost
1 o e H B . Iye
— e Aldhihadd local preference is justifieg;
No l if $3, substitute for low cost
X . K masetial.
Seiect thickest maienal requised areris
ty eny contiolhiing coadition. 1
Seiect appros:iate constiuciion
specificzticns from Kll.4.
¢
. Select weziher barier matesials t¢ suit elevatec or low temperature setvice
3 as tecuired. Sze X11.3 S:id 1 for cinaracteristics and limitations of materials.
: g

ELEVATED TEMPERATURE

LOW TEMPZRATURE

Saiect “*breathing™ type mastic for
2} surfaces not jacketed from K11.3,

W

¢

Bow T

T
Vv

Seiect vapro-sealing type masiic

¢ jackating is required, saiect material
f:om Kil.3 to suit environmantal ceagitions.

Enter insulation speociticetion and thickness
:2aiher barrier specification on

i cnd nsulsticn sehadule as

, K11, St 2,

insuISlioa onl wWilihat bartiar
wusticn specifications,
&n schac.e, Siawings, end cther

¢zta intd bid Backaze,

O USE THE THERMAL INSULAT

far all surfaces from K11.3. i

| avTe™ AAmITIANEG OB BEVISIONS ARE S5AOWN BY | i OR OUTLINING. DELETIONS ARE SHOYA B8Y n,
N
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The emize approach to surface temperature ceosiza
was re-examined in preparsing Moasanto's Siands
nd corrected thickness tables were

Lese are included in the respective n...c::.-..
specifications s a coavenicnce o Users who may
nor have the backeup caa or the oppossuaity o
op:imum' process or economic.

I

calevlaze  the
InICRnCSS.

i 3..¢.’...1cvc‘cd Temperctures The
serature ‘of the ouier msx.!:.:. a s

condition is cquivalent to!
zsout 50 Bru/hr, sg external insulation surisce.:
Choice of & :cnpc:.-.:uc below 130F primarily is a.
: ‘it also coincides with
savera, manuizcturer 's.p...c..\ccs. Then 2 pesson
nzdverzenily contacts a hot suface (as with the,
of his arm or necck) the immedizte hazadd is
& bura, bSur an uncontrolicblie refiex jerk or.
g away; the design limits seiceted are uaiikely.
to cause er a bura or indirectly cause other
types of acc.dent. ‘
3.3.2 Low Temperoture The basic desiga premise
for suriace temperzatures below ambient is prevention
of frost or condensation. There are two reasons for:
this limitation: .
(a) Water or ice on or under piping and equipment’
cesents a slipping hazzsd and a housekeep-

ing nuisance; )

(b) If moisture enzers any surface imperfection it
wiil ultimately cause extended failure of the
insulation because of prejressive saturation

of the insulatzion and freezing.

wo gifferent design conditions have been derived’
for iimiting the surface temperature of ‘‘cold’’’
.insulation. The first one bas been used by insula-’
tion masufactités and is valid for temperatures down
t0 ~10F. Beldw ~10F our work has shown that the’
second cesiga¥ondition is more critical. ;
(1) For process temperature =10F 2aad higher:.
Ambieat air conditions are 90F, 80% relative:
"humicity, still air. - Insulation susface tem-'
peratures must be slightly above the S4.5F
wer bulb tempersture a: this coadizion.
Maximum heat gain at the outer insulation
swiace is about 9 Bru/hs, sq .':. ;
(2) For process emperatuse beiow —.
air corcitions are 40F, S0% reiati

-
-

STANDARDS

2 mph breeze. Iasuiation suriace temperatuse
must be slighily sbove the 37.5F wee buld
temperature at this condition. Maximum hea:
fiux based on ocuter issuiation surface is-
about 4 Bru/hs, sq it

The foliowing pubiications in
cuss’  hancbooks aad
coasulied ia the
insu.stion standards:

4.7 Publizeiions

beecn
gration  of zr. thermal
anual on Economic Thickress of Iusulaiion,
Union Carsbide Chemicais Company,
“How Much Pipes and TF.at
Surizces?’’, by C. S. Azents and H. M. Casher
of West Virgizia University, published in
Air Condilioninz, leating, and Vemtilaling
magazine, Mazch through August issues, 1981,
(3) *Characteristics ¢f Thermal Iasulation
Materials’’, by W. C. Turner, Usnion Carbide
Chenicnls Company, 1055,
(4) “'How to Compuze Hezt Losses Graphicaliy'!
by Charles R. Xise, Baidwia-Enret=Hill, Inc.,

hsul:.:zor. Y

/-))

pubiished in Pefroleum Refiner magazine,
1959.
4.2 Other Standords and Specificctions Standazis

and specifications pubiished by others have beea
studiec, and portions of them have been used as
precedent for several recommerced practices in-
civded in this work. The publications inciude:

(1) Chocolate Bayou Plant thezmal iasulation
specifications, prepared by the Bechzel
Corporation, 1960.

(2) Code of Practice No. 31C, Thermal Insulation,
issued by MCL, Engineezing Department,
London, 1961.

(3) Chemstrand Division
Standarcs.

(4) M. W. Kellogg Company Thermal Iasulation
Standards. |

(5) Catalytic Construction
Insulation Standards. |

(G) Selected working practices used in thermal
insulation project and maintcnance work by

* the Nitro, Queeny, Krummrich, and Texas
City plaats, aand by the Hydrocazboas, Ino:-
ganic, aad Organic Division Engineering
Departments. '

Thermal Insulazion

Company Thermal

¢ 002736
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Drawings and provides an Iasulaiion Schedule that
msy de usec to list insulation work for project
uzposcs.

IoZRTIS .C‘«TZOZ\ \
v l...xo.. s,'s“..;:.
ident

i Py
the Da
: :

{

agpiy to use of the

X,

o

-
<
|
o
n

dicate
iasula. -n thickness.

incivce the
matezials.
3) Icen:ification of imsulazion applied to piping
duct terminates at a aumbered equipment
tem or where indicated by an iasulation
termination symbol as iilustrated in Figure 1.
(4) In-line components (lize fla}xgcs
" flanged iiumings, instrumen: compoments, of
special fiteings) shall be insulazed only where
directed by cthe appropriate construction
speciiication, or where noted on the Diawings
or in the Insulation Schedule. Type and
thickness of insulation denoted by numbered

thickness of weather barrrier

identity for the line containiag in-line com-:

ponents¥ shall be used for the in-line:
compoments where so directed or notec.
(5) The lester. D" following the insuia:ion

‘thickness desi'rnazlon (s 5"D300

first part of the aumbdered -
incicates tae thicxkness of ihe insulstion
insulation Matesials Spccf:'icazia... e.g.,
liowin~

zion thickness incicated does not

valves, '

o e - ———

yoe. (Spc:ific arrangemears for

zyer comswruction are given in each

iais Specification.)

{6) Wzere sequised by desiga, two or more ifferen:
types of insulazion mzy be indicated. (Example,
b .-'O, 1% 180 desigaates 4" chickaess

glass bl D4 of eelluiss

of fibrous ake: aac

giass; appiication of the materials is in the

ccer listec.)
2.7.2 Secend Post Thc sccond pam of the
aumbered  ideatity iadicazes the weather barier
matezizl to be zpnll son.  The

salied over the iasul
sceonc part of the mumbered ice is separaicd
T a cdash, e.g. 4" 160-15.
(14" of caleium silicate imsulation covered with
ooxyv:::y! scetate weather bamier)) Two numbers
aze used waere shee: jacketing materials are applicd
over masiic weather basicr materials, €., %7
42G-25, 65. (14" of polyester poiyurezhane insuize
tion covered with fire-rerardant cusback asphs.
weathe: barrier and protecied by stainicss stee
jackezing; 14" 110-65, 0 indicated 1%" of expandad
silica insulation with stainless steel jackesing and
fire-retardant '‘breathing”’ asphalt mastic for irreguia:
surfaces and jacketing. )

-

M

)

.2 ldentificetion Symbals  Symbols illussrated in
igwe 1 are used to indicate thermal insulation on
elevztion fiow sheets, piping and instrument dia-
grams, and pxpmg drawm-vs.

’U

3. THERMAL INSULATION SCHEZULZ The schec-
ule as iilustrated in Appendix A is used to tabulz:
equipment and lines to be insulated, and to identify
‘the insuiation system. For coatract worx, bare sus--
face units and cost information are to be submitied
by the bidder. )

2.1 Aveilabil This Form is available
as Foxm No. ES 9' in pads of 50 on Vellum pzpe:r
from the scandards reptescr:auve at yow locatior.

ity of Forms

' C 002737
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CATALYTIE CeiioTmusTizi: CCLPaRY
PRILADIZLOLIA &, Fa.

tﬁ-r">¢-\l:’ _— LY
. baeneg, Ny - prone P, ‘g 31090-2200-
S Ll A DISTIATION  CoZOIFIGATION fow EPS5900"2
"///'C|?‘7W | I 13/ | 21 a2
P A )
l ' i « LISTING OF SZECITICATIONS AND THICKNESSES FOR
s | | | | ' ¢ CALCITY SIIIZATI INSULATION WITH ALUMINUM JACKETIN
)
i MONSAXNTO SEE
- ; MAN, SECT, PART » NOTE
ulavion Mat
introduction Kll1-2 s 3
Producc Listc Xil-2 30 2
) Calcium Silicate E K1i-2 STD 100 Page 1
Mineral Wool Xll-2 STD 120 Page 1 ' 7
Weatner Earrier Materials:
Iatrodudition - XKli-3 870 1
i Proauct List - ' Kli-3 STD 2
i ASJnal" - . ’ Kil-3 ST 10
l‘..&uu.-:'ll.m | B .ll 3 STD 60 6
Stainlezs Steel i I Kil-3 STD 65 7
Construction: ]
ceneral Insulation Kll-4 STD 2
Rigid Insulation System XK1ll-4 STD 10X
N2TES:
| 1. tnless crnerwise specified, 21l equipment ernd piping shall be insulated with
’ calcium silicer: insulztficn ané weatherpr:ofed with aluminum jacketing in
accoréance with 1re full:wing specificazicasg .
:'D.?u]r'_lf"‘ Maren—.-s Ri1-2 stzd. 100
{ Z1-3 Std. 60
% ¢ Ki1il-4& Szd. 2
i . . GC¢ns Kil-4 std. 10X
{ 2. {m surfavee nor covared 'y jecketing, insulzrcion shall be weatiierproofed with
. ~:pha 'ii'.astn.. Mazsric srall cunform o Specificztions K11-3 Sed. 1 and.
( x(a.--3 S:d. '10. Appliczrizn shallbe in acesrdance with Specification Kil-4
--‘. on ) . s o .

3. Accepnatle insul atia mzteris.s shall be in zccordance with Specilications
K1l-2 s:z4d. ;

L. Acesptatic wiDi materizis shall be in accordance witi: Specifications
®12-3 3ud. )

5, Szeinless .. e applizd ir the same manner as aluminum
jackernirnz, form to Specificazticn K11.3 Std. 65. Thickness
if jeaoket

6. Use flz® zlemirum nezd vessels and towers., ]

7. This mztzzazl shall Te x.sed s spacially designated equipment and piping

¢ 002739




crptes

CATALYTIC CClUSTRUCTION CONPANY

PHRILADELPNIA 2, PA. ’
d .
o

i

THSTIATION SPECIFICATICON NO. §2-31090-2200-00-4

Tam - - v

- —

— iy

Ty At lals 0 e e
Page 2 of 2
TETUCANTISE TARIE IOR AT UM RTLTEATED UNSUTLATION -
SURLALY UEMERRAUUIC - DEL. T
201 5 221U 401 2 501 TO 551 TO
o A 500 530 600

P I0 1 1 - i % 2 2 2%
1% %0 2 1 , i ik 2 2% 2%
3 IS4 1 e 2 2k 2% 3
6 i , 1% 2 2% 3 3
& To 3% 1% - iy ~ 2 2k 3 3%
TIAL i T iy 2 2% 3 3k
NITES
1. ALl tnicknesses of insulation are nominal and in inches.

fcr persontel protecticn wge tnickness listed above mimus %",, except
minimwa thickness for pipe size 8 te 34" shalil be 1%,

Tnzularion 3%" thick chall be aprlied in double layers with
13" izner layer and 2" cuter layer. e
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FIGURZ 1. TYPRICAL IDENTIFICATION SYuRCLS
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CoNTINUNG TERWMLMNATION l
l PI21iG 4" IPS AND SALLES
) - ——— -e
1 an sae oo -
. - — . e ebwmly -
. —— .
i /— L / : .
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CouTGNG ) Tt ettt TERMINATION
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| Q ) Q |1
i T COATINUING | - . TERN:NATION :
! IR PiPING CVER <" 19§ :
— ‘ N :
_ ) \\
t 4 | i \ :
i == : \\\ 3
g f'f-f | i \ i
. i T - :
; 5" D 40330, 70 o |i"! ! t 12" 12070 .
| ) \‘4;.!';! ! . Ii/ i
! b ] f' (1) SINGLE END TERMINATION SYMBCL |
l - . ,l ot - :
' L ! L ;
! ) i ! : i
[ ) f | ;
i (3) TWO-END TERMINATION SYMBOL . ' ‘ i
§ B B . . B e ! . ,I !
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L5C fecuirements ol eievaied =%

sysiems {or cach of

these mal

sevesa: tem

Tolure sanges

jor temperatuse Civis
thle .css co...:::;so:-.s ."

major

* legiilaal
e J5LSWLSIL0

sicesation

pencera~

cu ely corirol the

passaze of molstuze vapor.  1RiS consideration

in the selection of

services, and guides the selecticn of insujzticn”

. may be ti

~« cembination of

" own Ma:

materials and design of .

" of matezial may be cesigaated
3.2 Insclcrion Materic!s for how Tempararure Sasvice
Insulants for low tempezazuze service usuaily ase
zigic blocks and segments, and are sccured iz
" place with wire or machine-stretched bands. S:uds,

. pias, clips, or other

systems fo: clevated and low temperatuze services:
(i) Systems for elevated temperature scrvice must

_ .. prevent the enrry, of licuid wi i omuse -
‘*breatne’” so that moisturé vipor wapped in

the insulant may be drivea to the aimosphere

. the insuiated surface is heaed. =
(2) Systems for low temperature servize must be

consirucied of imsulants that aze resiswaant ¢
$2 vapor rtraasmission, sad must be
to prevent the passage of moisture in
lzqn.d or vapor form into the sysiem.

2.3 Mocheni ccl -end:Physical P ro;::’ ies

consicesmation. -thac the imscla

0 scvéraI basic mechani cal and ph lcal

»-'

excessive

irem tendency to c-" c: foster
cozrosion of szeel os alloy surfzées,
(3) [esi 19 desesioration from
Weatner, oI exposuIe 1o cZ-.c..':ic:.l envisonments,

(4) Worsadility zad ease of

nhce

moistuse,

after the environamental barrier mastic is sppliec,’

~when 2dditional mechaaical protection is zequized.
jacketing must be wired or bazaded in jlzca:

‘screws of zivets th

i:b

{5; .‘.v:il;bili:;."i?: the necessary vasiety of sizes

spes without undue delay ia delivery.

()] Ca:.:' i recognized  dimensional
swandards.

-
3. CTRZE:
s e -

Or <WwwVECL dempercture
iemperaiuze service
bair or blanke: type, e
ype. biznker ypes may bde

s
orvice  iasula

03
.
.
~
o
b

sprayed

secuzed in place with stucs, cl.::s, o:

cemenied to

weided o2

vrince, Dy wites or macii

Zavicoamental bassl

H

insulation Matersials Spe
zials Spcc,:xca.'
1

zovice o
‘'coid finge:"” when aicc overs
them 2re not recommenced as secusing devices.
Fozmed in place and blanke: materiais may be usec
in the less rigorous ranges of low temperatuce.

: Cevices ihat

simil.‘.
the iasulan: is

Environmental barsier materials for rediccd tempesz-
ture service must be sealing type mas:tics. These
materials must be applied with care in a2 manner the

will eacapsulate the insuiation, and must be mais-
tained so that their moistuze-resisting qualities oz

not impaired. These matesials are no: considered
an integral past of the insulation Mazerials Specifi-
and have their own Mzzerials Specifications
aumbers sothat choice of matezial may be designated
-on the drawings.

ation,

(1]

ied over the iasula

ing may be appli & system,

: will pierce ne eavissasmioniz.
¢ seal may not be uscd.

£
139

{

H

!

v
these meothods. |

3
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1
)
:
fiszicas: |
!
1
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4 ars
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Com.ur.; ng

H : Specifications: T
I ; P, aze, 288, 300 o
] 1]
i i : :
Lsianals Spasivies : i
S it - '
P L3C, 150, 123, 155, 240, 200, 230, 330 | |
1 ' i
: ; :

i s
/

. : . . i
i ; l i Materials Specifications: ;
, T L0 b &30 :
¢ . { ! |
. : ' |
! :
P | Crves | 23, 423, 430 | .
P — . !
t ' ! ! ; :
‘ [
-435 [ &C0 gl 1280 1E00 2200 }
TEMFERATURE, F !
]
' FiGURE 1 !
i .= i
; ¥ ] . i
i RANGE V. Mscorcte Tempercture Use Calcium Siticate, Zxpanced |
: . Siiica, Amositc Assesios, Mineral Wool, Fibrous Gizss, or Cellular Glass
i Rigic Watericis, wuneral Vool ¢ Fibzous Giass Blanket Materials E
| ;
l | | :
! ' s ;
'l LRANGE | Moistura Condens sing Use Ca:w-Fitled Mastic,
i | 1v. ‘ Foamed Rusder, or Celiuizr G.ass Miterials,
- N ) :
) 1 i i l
! —— e =k ] i
oy : T - P
. i RANGZ lil. Due! .é-.-perc ure O...v Ceilutar Gizss . .
i I w.ii wainsiang extiemas, Dasign for Colg Sica,
1 .
. !______1 ' .
l l : '
| ] i i
P oqam ¢ CET Czes ! |
R o lzes,.
i . RANGE b . Py . zne Rigid Moienisls, v
‘ ! ' i _ ; } H H
! ! L L . . : N N T B .
]
| KN - cmw- - 30 .-
B 53] o) 1le] pitet) .. 6 el
! . TEMPERATLRE, F 02744 '_
i FilunI teA. QLB OFIMIULATION DESICH WILL 2E FCR SERVICES ;
i WITHIN FOUR TIMPIRATURE RANGES B i _ }




T STANDARDS

secuired to provicde comparabic iasulating vaiue in each ol the temperatue Jan3es.

s for Low Tempersture Service

~
A
A
[K]

. O
(€1}
o
oS
L
(43

. INSULATION THICKNESS COMPARISON  The foliowing figures show the reiative thickaess of insuiation

A
Cecesizlo R m=caded
slalerisie RAecommende

aded
ing Vaise Over 4° IP8 Ripe st =ilu=.

Zirm e :
4Ym 400 3 42

AN

=
.

CELLULAR GLASS

POLYSTVRENE

Mzzcrizls Recommended for Range iI; Relative Thicknesses required to Provide Comparable Insu-
ating Value Over 4" IPS Pipe at =507,

1

.
v 210 - 4" 800
/ P
H - I
3 e———
) \ )
I \_————.‘
i v j
i CICLULAR GLASS CVER FIZROUS
. _ GLASS CUSHICN
: .’ - . -
: - FIIURI 4
; Glatesizls R 5
Recuired to Provide Adecuate Insulziing Value C 002745
| Gver £" IPS Pipc a2 =S50 F,
! .
LATEST ASI.TIONS OR REVISIONS ARE SKOWN LY TR OUTL.NING. | CTLITIONS ARE SHOWN BY Ses,

~




STANDARSS

R es for Slavgted = setups S
3.2 lasulonts for Elaveted Tempercture Sarvice
1 1005 3
. - AN Ay AN
(1",;" 1 [OSEE V) TG0 )] 1* 128
Ia / [EE—————

CALCIUM SILICATE" EXPANSED SILICA AMOSITE ASEESTOS,
=2
FIZRTUI GLASS, RISID® : MONERAL Wik KiSD
Pt
..... . - " PR Y
FIZASUS CLASS SLANKET® AN
e+ e

*70 noi apply ihese maiericls over Stginless Sicel surjaccs.

[Ty
TIGwNS O

Mazesials Accommaended for Range V; Selative Thicknesses Requized o Provide Comparaile
insuiasing Value Over 4" IPS Pipe az 250 F.

EXPANDED SILICA, MINZRAL WCOL, MINZRAL WOOL
RIGD RIG!D BLANKET

o FIGURE §
Mazerizls Recommended fo: Range VI; Relazive Thickaesses Required to Provide Comparable
Insu.ating Value over 4" IPS Pipe at 1000 F.

si* 150 . 4" 100 = 1% 170
—

Z [ 4

%

NVl
'\i\.

MINERAL WOOL, RISID CERAMIC FIEER, RIGID CALCIUM SILICATE OVER
. . : DIATOMACESUS EARTH,
CONPOUND
FIGURE Y ’

Insulazing Value over £* IPS Pipe 2: 1600F.

LT

e,

i
:
;
H

- C 002746
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STANDARGS

iALS PROPERTIS
tlanis, cemears, and eav

s Specificad

20t a3nces in the Matesiz as.

S inseicsion Meiericls

The following sabies provile physicz. ail mochanical propasties of all avall-
. . iec

OF MESIICS.

v
3
(]
]
tn
e
3
,
.

wded (for compazison purposes)

T Toma of 'neulcilan T
. iasclction Type OF intuiciien i
~ et
Lasractariaiics ‘:::C:\:.‘.‘. SZ:E::‘::: é

Reacted Kydrous Cale i

cium Silicate aad - |

: Thermel Ceadeativiry ' 033201607 ;
X et hesn Temperatuzes) | 0.42 20 300F .
: ! 0.552: 650 F

Good wizhin it
Temperature Limits

.

Incombustible

Incombustible

.22 10 .30

.22 t0 .30

| 18

0w i

C3toll02t 5%
Deformation

66 z0 104 at 5% -
Deformztion

1010 40

7.16 0 57 84

200,000

1% t0 6% '

e
V7 {0 Moistur “Volume)

80% 0 85%

!
|
| 100
!
!
|
; 0.2% (oa suziace only)

[Resisience to Acids

Good ]

Listle to Fair i Gooc, Except HF and

H,PO,

Good

Scmg to Good Good

o

o

H "
&

[

“w

i
Subject to Shrinkage | Re wires Bore Coating
after Wezting. Do not ' :
Apply ove: S:ainiess

Steel. !

| .
% , C 002747
1 .
- ONS ARE SKOWN BY | | SR OUTLINING.. CELETIONS ARF SKOWN RY Soommroie .-
< N
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PSR USRIV

STANDARDS
] Kil.l  sTo 2
iPAGTZ 4 OF 13 l15tUE
1
i > P ; I,
' Type of Insuiction
lnsulation Gl
. o - e o =: T
Charccteristics D.c.:m:lc..aas Expendes S'ico | ."brous toss i .uulbrous Gl?ss
Zenh {Low Density) | (High Density)
Composition Distomaceous Earth Inorganic Viwificé Tibrous Giass with; Fibrous Glass with
o

with Inorganic
Binders

" Air Celis with In=  Phenoi-Formaldes
v srgenit Fidess and | hyde Binders
Sinc ' .

i
'
i

High-Temperature

. inorganic Binders

General Form Block and Pige

| Bioes —ie Pipe | Bicck and Pipe

' Block and Pipe

! Insulation | Insuiazion Insulation " Issulation
" ASTM Specificction | c334-59T i ' '
- , .. . S o | - ~ "
; vherma! Conduetivity 0.632¢ 200 F | 9.34 oz 100F ,0.26at 757 t0.31 at 100F
. (at Mean Temperatuzes) {0.69 at S00F 10.42 at 300F 10,55 at 2507 1 0.47 ac SG0F
; 10.78 at SCOF [C.5C at CLOF x : i
, ,0.84aci000F 1678 ar 10COF |
Vemperatura Limiss 1900 F Max, | 450 F hax, ., 2000 F Max, ‘
1220F Mia OF Ala 'CF Mia

r s

{Good witkia T8~

y
t Cood within its

Cood within ics

;s Resiztence o | Temperature Limics | Temperziuze Limits © Temperatuwre Limits | Temperacure Limics

1 Fire Zxposura i Incombustible {Incombus:ible Fails at 4S0F i Fails az 1100F

,Specific Heas, W22 10 .23 . '.22¢t0 .30 (20 1.20

(Ew/is/PF | |

-Denzity, lbs/cu & j22 0 26 - i1t 6 8 to 12

| Comprossive Strength, ‘86 to 118 at 5% G5 at 1% 4,1 ac 109 i

2 ’ iDeformation Delormzzion Deformation :

}Tcr.r.l:o Strength, PE! |‘18 t0 20 |76 l

. - [ . 1 .

. Fleavrel Sirengtn, FSU ' l [33 10 50 X

iodulus of Elgsticity, l . | l

1 PS! ! ; | |

| Absarptivity ~|75% to 86% 2% 175 t0 8% | 7% to 8% -

*{ci Moisture by Volume) l | :

| Resistance tafitds Good Good FR IGooc, Except KF | Good, Except EF

! e  aad H,PO, and H,PO, '

I: Resiszance ¢ “t;'stI:; Zood Good ! Good Good

‘| Remeiks -|Use Oaly as Innes - . |Donot Apply Gver | Do not Appiy Over

' ' Layer .a High= N i Stainlcss Steei Stainless Steel ,

. 5 Temperature’ T i

L | Sczvice ‘ l !
4
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13 hissue

STANDARDS

—

~~Vv

-uss

—?

>

L) -
, Type of
. lasuiation
§ Characseristics Polyurethane .
i ) . e ey p Vegetedle Cork
! Peiyester Type 2 raer Tyse

Composition Exzanded Polyurcthanc Lxpanced Polywetiane | Cork Granules aad

E Y 2 |

Natural Resin Binders

Blocx =nd 2ipe
Insulazion

Siock and Pipe
Insulation

Block and Pipe

Insulszion

I ASTH Specification

C352-56

sermes Coaductivity

y (a1 Mean Temperaiures)

|
i
|
:
| Genera! Form
|
!
1
|
]
:

-

G.19at0F
0.23 a: 1S0F

10,24 a: 0F
|0.27 2: 100 7

emparoivee Limits

225 F Maz, =425 Min

i 225 F Max, =300 F Mia

| 200 F Max, =300 F Min

Good within its
Tempesniur: Limics

Good withiz it
~emperature Limits

Sood withia its
Tempesature Limits

Cecomzositicn Beg.as
at 250 T Fire-Rcetazdant

i
pe
'
;

" Decomposition Begins
> I3
2t 250 F; Will Bumn

Specific Heer,

Zru/is/'F

.27
!

Density, «s/eu it

[2:08

{010

=pressive Strengtn,

10 to 18 at 405
} Deformation

25 at 25% Deiormation

Tensile Strearsh, PSI

150

Flexural Strength, PS!

i 50

15

Moduius of Elcsticity,
N

1400

Absorstivity

| (of Moiszure by Volume)

1%

4% to 8%

Resistance 10 Acids

Good

Good

Not Resistant

Resisience to Cdussics

Good

Goed

Not Resistant

Remarks Not Included in
Monsanto Standa:zds

;

I , . -

!

! B _ _ TalllN o7 a1 )

b (=Y -

‘ : 862250
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L1

iPAcE 10 oF 12 hiszuz ) ” 6.2 Elenket lnsulation Metericls
. . | Tyae of Iasulction
lasulction . ==
. i - N 4 ! Yool .
, Choraeteristics ] Fibrous Gicss Minerc! Voo i .
. ’ . Polyurethane

—_—e

(Low Density)

Low Density)

Compsosition

.

; Fibrous Glass with
¢ Prenoiformaidehyde

Mineral Woul with

Dinders

! Zxpanded Polyurcthane
i

General Form

! Binder

; X —

. Vasious Thicxacsses
‘ and Deasity Felts

Biznxe:, with or
withous Mesal Mesh

\ ~s;e-foamed Blanket

Thermei Concucrivity
(at Mcaa Tempesatures)

0.27ac40F
0.2 22 707

‘0..0at OF
;.13 at 200F

Temperciure Limits

| 6.32 at 100F

535G F Max, 5GF Nin

{225 F Mzk, =150 F Min

Thermal Sheek
Resisrcace

Q
)

+

empesature Limits

Tempezatuse Limics

H . -
' Good within its

s Temzarature Limits

- =
rire Tuposusy

j Fiash Poin: of Resin
' s 760F ‘

incombusiidble

: Decomposition Begins
‘ot 250 F; Will Bum

0
o
N

Density, ids/el &t P03 P8 1103
AL ‘ | 8s5%

isz to 5%

Thermal Co‘.

-

10.33 at 100F

0.46 az 400F

0.36 at 200F -
0.59 at 700 F

1 0.25at 40F

Resistanco 10 ~cids Sooc Zxeep: HF and | Requizes Prozection *Good :
1 #,PO, | from Ali Liquids ! ,
Resisience sc Coussies . Good Requires ‘Prosection Gooc
from All Liguids |
Remarks Do not Apply to ° l :
Stainless Steel . i ]
6.2 Spraved and Focmedein-Place [nsulatics Materials
] ] Type of Insulation ,
Insulation = oy
Characieristies $oesios i Pol |
olystyr
Amosite Type ] Crocidolite Type ystyreno i
Compositica 100% Waite Long '| 100% Blue Long Resins and Catlysz, |
. Asbestos Fiber and Dzy | Asbestos Fiber and Dry | for Foaming-in-Place i
lnozganic Binder; Must Inorganic Binder; Must with Spray Equipment :
- be.Mixed wich Water be Mixed with Wacer !

Temperature Limits

300F Max, 120F Min

225 F Max, =150 F Mia

Therma! Sheck

750F Max, 120 F Min

Good withia its

Goaod wiain its

Good wichin its

Resistance Temperature Limits Tempezature Limits Temperature Limits .
Fire Exposure incombustidle Incombustible i Decomposition Begias
at 250 F; Will Bura
Ec:sity, Ibs/cu it } 2 i 14 |30 4
i Absarptivity 75% " 75% 3% to 5%
i {of Moisture by Volume) I
! Resistonce to /Acids ' Gese .j Good Gosd
l Resisteace to Ceousiies | Good - ! Goad Good
‘ Remerks - Do no: use as Pipe Covering




|
!
l

4.2 Szeeyed and FoamadeinePlece lasulertio

Pails 0: 55-Gasica

- - ats
Jrums, Ready-hiixed

3
Geades of PVA Filled
. Cori Granule

& -~

s3
S=Gaandn Pails o0 58

T 0508 707

Good within dts

TCmBeIatuly Limits

Decomposition Sa3
23 250F; Wil S

TCeeolm e
P
o

3,

one Misute aitdr Flam ;
- is Removed

2 s L
230

" 39

)
«
©
[
o
U
&
hi
ot
~<

3% to 5%

Iimparmeadle

Impormezble

Raesistense 1o Acids

Good

i No: Resistans’to Nitzie

tions or Strong
Acetic Scluzions

Gooé

Xosissence 1o Tauss

ics

Good

Not Recommeaded ia
Strong Alkeline Solutioas
o

; Good

Ramcrks

Use with Caution and
thea Oaly with Qualified
Applicators

Will 3wa Undil Cured.
Take Necessary Pre-
czusions During .
Application

| Waite Coloz = Use when !
i Pazk Colers ar
Objectionable

C 002753
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41 v . -~
s insuiGticn woments

[

Insulction
Chsrocieristics

ype of lnsuiation

~SD2310 Yermicuiite Minecrel Wool
i Compasision Asbestos Fii nded Vermiculite , Miacral Wool and
| Bincess Slndess i Binders

- Gencrai Ferm

Cemen: 1o 5e Mixed
with Wazer

' .
|Ccmcn: to be Mixed
I with Water

Thermel Conductivity
{az Meas Ter.peratures)

1.30a:2
<
P

1.40 at

0.47 at 100F
0.60 at 300F

Tempercture ~imins

1000 F Max, 120F Mia

2900 F Max, 120F Mia

1660 F Max, 120F Min

o e
« herme: Shocs

7
2]
"
u
48
0o
1
(1]
o

Good withix its
Temperatuwe Limits

Gooc within its .
! Temperaiure Limits

a

Goog within its
Temperature Limits

Incombusiitle

Incembustidle

Incombustible

v Jansity, ids/el it | 35 10 65 127 134 10 55

y ADserptivity - High — Figh %?o:osi:y 78% :
| Resisizace to Acids I Gooc Good ;‘No: Resistant

é Resizrense to Caustics I Goocd 1-Good Not Resistant ;

naec that thermal insul
Vv either igid e olankl
2-Lp ctavices, ciacks, and sutlace camcge. Cem
it mateiia.$, anG under weather coat of vapor sea..

6.5 Zavironmentc! Barricr Mastics o
6.3.1 Materials for Cryogenic, Cold, and Dual-Temperctures Services

K3

‘Cemeats Sa emsioyed 2s & compiete system. Cements generally are usec asf an auxile
en.a.5, {or covenng viwves, eidows, spesial fiitings, and ircguiar shipes; and for
is may &2 Lsed unde: special design connitions as a cover coat ovoy the

Meserial
Chcracteristics

Tyzc of Mastic

Cuz-Scck Asphelt

i Co-Polymer Vinyl

l Polycster

| <emposition

Solven: Cut-3Back of
Asphal: Base with
Minczal Filless

i Co-Poiymer Viayl with
Minezal Filless

~

Chlorosulionated
Polyethylene

Generc: Form

|-

Ready-to-Apply Mastic
in Spray and Trowel
Grades

| Ready-zo-Apply'Masdc
in Spray Geade

) Ready-to-Apply Mastic
l in Spray Grade

Extinguishing within
One Minute afieé Direct
«Flame is Removec

g Temparatur 200F Max, —40F Min = 160 F \ax, 40.2" Mia Y200 F Max, 40F Min .
Fire Expos Fite-Retardant; Self- Will Bus Will Buan

= - .
Vel U

%" Wer iz One Cozt

{1 Miis ia Tazee Coars

7 Mils in Theee Coa:§

Peormelncn foting

| 0.0016 to 66028

| c.005

0.001

Resistance 3¢ Acics l Good I Good . 1 Good A
. - . | P ’ ot

: Resistance to Coestics | Good | Goo 1 Good '
1 . -~ 3 : !
| Resisioned 1o Grisse, Poss , Good . Good :
"Oil or Solvens

Cil, &r Solvenss : -

Auicsion Resistence . Goad s Poar Poor

- 1 E i ' . i i

Jemerks ‘ _ ‘ Expensive . ’E-pcnsxve !

- C 002754
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TANOARDS

COATINGS ANT INSLLATION MANUAL :
THRERMAL

| P

MAN. SECT PART

Kil.l

INSVWATION CESIGN

oy
©
1
c
)
»

vcme o pemrm
RANSFIR CALCULATIONS

r
(4]
‘e

‘

A )

L3S
vt T,
olv
=
o

EACH Rrasro L,
| O
l l 'olh
wir

"

COLALNIS FOK
0
3
r
R

|

1_1_'{_‘.{”

one

o
I
»
14
<

IALLY O

IJ'I‘

(w22 B R

Ny
el

3
o
o

¢
:

ZLIVATIC

al insulation on

caicuiating &

L IU provid Hd Z.

2. UESCR THIS STANDARD
hass that shows
his

Figuee 1 is o Flow
rhow the ccuations and Tabics .z

Ocsign Standiasd are used in solvm therma.
insuiation p.o&lcr.s.

e

HEW B
(£0a0e S22, 7 i

o oem .
crwr W sen.

m oo Laches:
2528 host

S8 hell ioss cue
<RI VEILSITY Ceadie

. surfsces,

)

Llns oy liseisan Vakie b

:

6

:alie, Cohe s

1o cctcan asa |

P

LoW T

TENPERATURE

SLeh B INLARSSS 501 Q&\‘.

dlin

—
Caiculate insulation tnickaass f3;
{iat surfaces by equations in Pa:,

S.1; calculate insulation thickross
 wheie Tabie i is ‘o1 eylincrical surfaces by equa-

| matenials spacificatiens. tions in Par. 5.3,2, Valuzof Cis

by using tne clignme

- - supgested in Par, 4,1 ans 4.2, '
= A . Valuc ofy is given in Tadie V.

R AT AN S

s (EQuites. . ]

ACCURTANCE AT LOCATION.
LEFHOVAL OR ACCLIIA
o

Ot
LUVISIO:N WIDY
o

o
<

l

|

—lole
vl sl
-t -

s OV AL

WL TS
€

AN IDIC S
syt
T Jv
olr
ST H 1
N
n

i

|‘.

i)

|

mrmrimm
SOV D e

rms e gagem e
e

© 18 paImassis @ hadt leSs of neat Jain a Yes ! Value of k may be ‘ound from
f conttsiiing conditien? % curves in Figures 2, 3, 4. Calcu»
— " INg ate ;dfﬂitional heat toss cue o
N b prevailing winc veloc.ity conc
Is a.owahia speca 107 insuisiion 07 appli- : by factors in Table i, acd adcee
cation ol Inswidlon & tonttoliing factoi? | &na! nickness 10 compensste.
i

Yes

,." N ) . l
miials wihita suit | Se:e“ tnose materials which fit
Sui8 $pace of which suit '
i spiication ¢onditions., '

Sz.cat iowes! cost

S .0C2) praference Condict wilh
i seiecied materials?

Yes

ne whether higher cost .
* oe prefetence is justifice; if 89,
B - { -~-siituio for low cost material,

i Smnrist amooe »
Pznuaing sintins. i

SUSAS Sovenn

—~y e~ g

4ILIZ, A3 FISURES
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(&)

g i,

¢stimate resistance

.o

laternal zesistance of & singie thiciness of

insulation over a f.at susiace; x = thicxness
of iasuiction, in inches; & = coaductivity of

the iasuiatisn, Bw/br, sg £z, Ia., at ghe

Nhese the sum of
“insuiziion in doull® laye:r of
e

[ SYstems 15 expressed &5 ——— 7
r A I3

for f.at suriaces,

: r.~'k
il B
) -

O
E

ces, x, zad
wes layer of insuiaticn, &
¥, always represent ¢ .
W su

anc
and & are sclected

Sesm

lzyer of

pipe or

equipmens,

, mma T memta L e
o0 wwN v 2

- - .
ChlON SCIFFICIENTS Pr%)

adequaze
coziiicients is no: wi
The foliowing coeiii-

aad defined above), ase
wzasier equations:

(l
.
3
©n
n
.
0
0
H
o
u

ot flat surizces
- .2eS may D¢ coa-
5) .'o. vc::zca. p....cs. 1.79 for horizontal
: aad 0.89 for hoszizoatal pictes

i C fo: cylin-
vaied anc low

W0UI OmIna. velocity, at both aie-
raICC .2nd oW temperazuzes, may S¢ considurcs 1.77.

o

Thae efiect of 2ir meviag ar higher velscitics is

indicated in Tabie i, but exact cocificients zce no:
siven.
5. 5IAY TRANSFZER CALCULATIONS EHeat ranss

ier calcuistions when personael prozection at
temperatuses and p:cvc.-.:xo'x of
ceacessation on .
tempessiuses ase thae
act covesed in this standazd. Thickness of
tion adecuate to mee: these desizn conditions have
been caiculated from ecquations based on the iasula-
tion suzface, and zfe presented in tabuls: form in
cach of the Matesizis Specifications for insulation
“nere is no poiat in sepeating hese equsiioss herc.

c.evaied

Ecuations in this stasdz:d are based on the Lot o
cold ecuipment susiace beneach the iasulation, zad
are provided for use whena conizol of process tempera-
tere and heat flow is the goveraing desiza factor.

3.7 Flet Surlcces  The equation jor calculating hea:
{low through a singic layer of insulstion ove: a fla:
surface is:
A
) g0 Q oy
1%

»

slue of & is dotermined from Figures 2, 3, and

C is sugzgesice in Par. <., For
<< meat (058 duc o wind velocity coaditions,
>y 9 by coavession factoss in Table I,

B

>

& Vaaue OF

. C 002757

- m—— ba-




'
=
“w
-1
©
'

Tac value of yis givea in Table V. Tie value of &

is determined from Figures 2, 3, and 4. Tuce valuc of
C is suggesied ia Par. 4.2, For increased heat loss
cuc o wind veieccity conditions, muliipiy @ by

conversion facisss in Tuble Il

iaer of iasulation is sequired
.

temperatuse is large and

asuiation as coasistiag ¢

Q- i - {5,

s Yz i {‘)_!/\,

_—t etz —-_i

&y k, C i 0]
5.4 Temsaraiure of the Insulat Susfece Temoer:
Jett L QMSITEILUTC OF TR0 INSUIGTION QUi e - QmDels

ssuiation suriace, Zg,
woviding the heat fax for the exteraal surface of tha
pipe, or cquipmen: by C to obtaia the temperatule
ciilezence:

Nowe thn: wille Seat dusxes g and { are equil for, iD, Ac, g Q fD,,\

it sunl.ces, H Q Lt mge——; A~ <°~C 3"" {8
- . o

surinces, {9 _*C_ \ o)

2.2 Calcuiesion
zre basce on ¢t

Soes toT vary

From Paszgraph 3, “'Definitions':

s insulation thickaess., Caiculae

. . . N . bz, = ¢, = ¢, for elevated temperatuse sesvice;
Li00S LIC QGICACCO 10 DroviCe 14a€ Ll o7 it .0ss of S

. . - ety 4 e
gain from or into the process {iuid At the pipe or :
zj .5""c s e tee g  fasid se Pif = iz~ ¢, for low temperature secvice.
guipment wall. .

- . 3 ’ - - . 7. . a = Ters ir Ean H .
Equaticas (1) and (2) still are appliczbie zs loag as Substituting in Equation (6):
the hewt [iow area or e effective thickness of a

- o . . B - o r a a lear
. & adjusted to suit a cylindrical object. bs™ig *E for elevated temperature scivice;

The common method used for this adjustment is the

caiculation of an effective insulation thickuess, y, - o=, -2 tor low temperature service.
wiiCh taxes into account the vasicbie area in the ¢

5.5 Scuere Tees to Lincar Feet Where it is necces-
sary to determine the rate of heat traasier per linea:
focot of pipe or cylindriczl surface, muliiply (@ iz
Equation (4) and (5) by the appropriate coaversion
factors in Table V.

W

3.1 Calculation of y  The followiaz equation

[{8
(2}
»ey
44
o
n
3
]

Viives of y for single lay
oy MM, 2v, 2%, aad 3 over piping Y through 40"

pe sine; aad vaives of-y for each layer of dou
i
"

0
"
13
il
@
.',
1
e
.
o
2
o
=0
(44
o
3
[
b
1]
n
1%
[%]
0
w

& HZAT LOSSES FROM BARE SURFACES  Many

nsulation manufacturers rate their product in terms

2

[

vleeima e & P-4 P . . -
insulaticn in anc 3 following equation:
over thickaesses 1", 14", 2", 2%, azd 3" over, |

Save Dbeen’ caicuiated by

Efficicacy = |2 - )mo @
t

Ziiiciency :atings so derived can be misicading
because of other variablics {hat are not comsidescd.

The concept of insulation ‘‘eificiency’’ is na:

A A
. (¢ fecommendec.
- t - . / .
" TN . — — s ; . : . :
AR M Tcbles Lland IV show heat losses from uninsulzied
. . - z . e s . .
~ Ci0gi {lat aac cyilindricol suriaces at various temperaiuse

gradients. To determine the eflcct of wiad velozizy
G~ teat loss from bare surizces, multiniy the faciars

may be fouad Sy

€' of efiiciency percentage according to sesulis of e

G L W IVASONS ARE SACWN £V, ] CR CUTWINNG, DELETIONS ARE SHOWN BY
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N STAN, ARDS
Flecears -

et te

bient Tempesitare. C= L6 for all Cylin

TADLE IV

Kill 5TD £

1SSUE A

IPAGE § oF 15

Heat Loss from Bare Cy. Jricu! Surfaces under 8till Alr Condltions &t 701 Ame

z.cal Surizees.

Temo F '
| of Hot .- ‘, .
!Surfcce | 4 | 6 | 8
i | i :
180 { i3 6 jed®) . ‘ 34 &3 61 &7 i 112
200 ' 75 S3 S el | 156 2& 354 503 l 124
230 i 65 205 2350 326 | 432 620 784 1122 i 1438
&30 | 287 353 434 613 ! 753 1083 ‘1370 1875 2530
£SO i L&83 54 o874 835 | 1176 16585 2149 3105 3888
600 |, &45 601 S69 1403 } 1732 2505 3175 4E04 |, 5827 ;
' : |
. 780 ) SO 1133 ¢ 275 1588 ! 2423 381 L4667 G479 6356 '
: : z35 | 1218 308 1E35 2664 | 3255 4735 6354 BB56 11433 ’
: jtvie } 602 P55~ 2482 3535 | 4355 6237 €079 [ 11785 {18241 i
! :
I J
1000 ¢ 2373 2375 3154 | 4555 ¢ 35G5 8259 | 10545 | 15356 ! 19655 |
1180 i 26445 32 40350 o461 7251 10582 | 13513 | 19750 | 255686
1260 | 3317 4122 5125 | 7345 ¢ 5133 13345 | 17048 | 264539 | 32253
Temp F | Pipe Size {IPS or Nomina!l), Inthes N
: of Hat ., i : :
Surfoce | 10| 12 | 14 | 16 18 | 20 24 | %
160 136 158 174 197 221 244 289 351
200 751 530 |. 10CS 1142 1282 1416 1683 2042
300 1765 2076 2258 | 2560 | 2875 3168 3772 4642
. 4C0 3114 | 3G64 35685 | 4525 | 5074 5618 6679 ‘8242
500 4518 | 5809 G631 71G0 | 8032 8897 { 10585 | 13103
600 73i2 | 8627 8404 | 10697 [ 12010 | 1 3270 15825 | 15606
700 10225 | 12194 | 13301 15‘1 2& | 16882 | 18777 | 22375 | 27758
300 14147 | 16721 | 16236 | 20765 | 23346 | 25810 | 30836 | 38295
SGO 16812 | 22248 | 24279 | 276563 | 31109 | 34432 | 411312 | 51107}
t 1000 264621 | 25133 | 31844 | 36257 | 40768 | 45157 | 53958 | 67126
R A% 100 31679 | 37501 | 40555 | 45569 | 52535 | 58159 | 69536 | 88582
PAL 1200 &CTS1 | 476429 | 51856, | 55089 | 65456 | 73851 | £8221 | 108872

IR

"NOTE: Heat lcss is given in Bu's
; tiout; to convert to square feel, use the agp:ppxia:eﬂfactor_in‘Ta'ble‘.‘Vl.

pe: Lincar Foo: of cylindrical surface pet

C 002760
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STANDARDS
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TABLE V. VALUES OF y FOR SINGLZ-LAVER AND DOUBLE-LAYER INSULATION!

{Corniirucd)

i " i Single Laye
. . ‘06, Y or
Pige Siie ! pe !

! _ lomar d . Suter Layer over Single Loyer lasulction
(Inches) | Fociors | |or laner wayer Thickness, inches
s - X
cI{Note 1)} | tmsuvietion .
1 i | y -
Nominei. OD (0p)} | Gt ] tp 1 ] o2z |ay | o3
|1y l w0 || D 1 233 ' ; !
' , Ly | o !
; | o 1% | sco | )
| oy | os2 | !
f
i b iiz2 @ a8z ;
! i s ' | !
i Y : I J ,
| . b |l2y ¢ o7es ! |
| S8 s B
| D I3 &8s |
i : . ‘ F
b H [ !
b P2 2.38 D i 4.50 | |
' y 0.78
~ | D 1% | 5.6
R | y | 1.01 ' :
| D 2 6.63
I y 1.22 :
' D 2y | 7.63
i y 1.39
! i D 3 B.63
: y 1.53
3 - 3.50 D 1 5.56 7.63 8.63
y 0.81 0.55 0.77
D 1'/; 6.63 5.63 | 10.75 |
y 1.12 0.65 | 0.85
D 2 7.63 11.75 12.75 | 14.C0
y 1.36 0.76 | 0.90 | 1.08
D 2% 8.63 14.00 | 15.00
. y .58 0.85 | 0.57
. D 3 5.63 18.00
y 177 * 0.89
0= D, v =y, foi singie of innar iayer; D= Dor ¥ = ¥, fof outes iayer, -
l macae— m WY - - N e ees - — —_— .
C 002762
T.ten 3. REVISIONS ARE sa#vv_u ey lr 7!. or oixrs:n.mmc. OCLETIONS ARE SHOWN BY Sm=s,
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s

£iL1 $V0 <
GAGE & OF 1§ MZtuE A
|
t
|
i TADLE V. VALUES OF y FOR SINGL.Z-LAYER AND DOUBLE-LAYER INSULATION!
i (Conzinuec)
! e e
i . ,
) i + -+ Singie Laye . ;
Pize Size by S sie ;O/L Outer Layer over Single Leyer Iasuletion
N |1 Feoctors: Ior inner Loy, -
{inches) i ; s ‘hickness, Inches
H | i(No:e-iﬂ i insu.Gion
"Neminel, 0D {1 | Thx | Voo | o2 2w L3
| i - ) 1
i 450 [ D 1 . 663l 663 5.63 | !
| v i 0.87 0.5 | 0.84 | | |
? | D 1% 1 7.8 10.75 | 1175 | |
| ! y | 1as 0771 087 : !
> 2 i &8s | 1275 | 14.60 | 15.00 |
| : y | | 147] | ' ces | otos | 124
3 E) T Ny 1 }
! D ‘ P2y | sesi ! 1500 16.60. |
. y 3 191 R T B 1 4 }
i boD 3 | 1c.7s | | i | 17.00
| : Hy 185, : | Potes
: . z | « l
s | 683 D 11 86310751 1175 ;
' y I o0&l | 073 1.02 |
| D 1A 8.63 i 12.75 | 14.00
: y 1.24 0.53 | 1.24
D 2 10.75 15.00 | 16.00 ! 17.00
y 1.60 110 | 1.32 | 152
D 2% | 175 17.00 | 18.60
y 1.80 1.22 | 1.4t
D 3 12,75 15.00
i y ;247 1,32
B = 1] —
8 8.63 D 1 10.75 | | 12.75 | 14.00
: y 0.95 0.74 | 1.14
By D 'l 1y | 1us 15.00 | 16.00 |
=T, y | 1.33 1.05 | 1.33
s [}
“ 1 D 2 ] 12.75 17.00 | 18.00 | 15.C0
y | 1.68 1.24 | 148 | 1.72
D ! 2% | 1400 15.00 | 20.00
y 208 | . 1.32 | 1.56 | °
i D 3 15.00 21.00
! y 2.35 1.45
ip -'Dl, y=y for singic o inner layer; 0= Oy, ¥ = Y, forcuter layes, l - B
..
1
; € 002763

Y
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TAMLE V, VALUES OF y FOX SINGLE-LAYER AND DOUBLE-LAYER INSULATION!

-

e
|

€ 002764

; {Contiauzd)
; ) Dy Singic Loyer | ‘
: Pipe Size ! { \ ver  Quter Leyer over Single Loyer Insulation !
. A Foetors | | OF inner Loyer . - oo !
{(inckes) - ; Tnickness, inches
‘ Pi(Note 1) Insulation | |
; : - . 1 ;
i winsl CD (D)l | Ll The | beo1 ] 1y 2 o2y |3
§ 10 10.75 > ‘ fo1 127 | ] isco } 16.00 { |
i v i | o2 || 087 | 122 9 |
7 s T . .
i o 1oy a0 ‘ ’ 17.00 | 12.00 : ;
_ i ’: | ¥ J ‘ | 1.2 1.05 | 1.35 | |
; ' b o2 15.00 | ' se.20 | 20000 | 21.80 i
y 1 ERRERE 1.27 ' 155 161 |
. \ . -
' 5 | 2% 16.60 | . 21.00 ) 22.¢
' y | 2014 | .46 LT
oo ) s |70 25.00
t , y 2.45 1.62
] aE l X
12 1275 D o :5.00 | | 17.00 | 5.00
y 1.04 0.80 | i.16
~ {
- D 1% | 16.00 15.00 | 20.00
-~ y 1.45 1.10 | 142
-D 2 17.00 21.00 | 22.00 | 23.00
y 1.83 1.35 | 1.84 | 1.83
D 2y | 1z.00 23.00 | 24.00
y . 2.20 1.56-| 1.83
b || s 16,00 25.00
y - 2.54 1.75
14 14.00 D 1 16.00 | | 18.00 | 18.00
y 0.93 o.82 | 1.20 .
5 D 1% | 17.00 20.00 | 21.CO
e K y © 1.36 1.14 | 1.48
i D 2 1800 1 22.00 | 25.00 | 24.00
y 178 1.40 | 172 ] 2.0t
i ) D 2% | 1s.00 24,00 | 25.00
. y 2.14 1.66 | 1.82
. D 3 25.00 25.0
| y 2.50 1.84
D= D,, Y=y, for singie o Inner tayer; U= Dy, y = y; for outer layer.
[y 1 (*] .92
- Lo e e e e e et e oo

~

~ODITIONS OR AEVISIONS ARE SAOWN BY | ' | OR OUTLINING, DELETIONS ARE SHOWA BY oo,




xe - e g i~ . — - ~ —
-—- ; !
«V e - !
s vt nitoz - ¢
aca 0F & usteT A
.
: .

STANDARSS

| L
i :
; 1 | |
' . i i : i ! ’
P, 800y podod 5.60 | 25.00 1 20.85 | !
: : I P 05401 C.84 1 wz3 ‘ i
; ' 1D sy ofoises | 22.0 | 25.85 | :
j i by 1 IRy P17 ] oass | %
: ? ? D it 2 . 2005 . : 122,05 2520 | 28.00
: | ; b i f b zat 3730 z0
: ; | b P RPN : pol Y ) 2.°C
: ; 5 D i ozY% i 2ues. | ! 28.00 | 27.¢5
) ; | y ] P2 i w7 2.8
; I i 5 ) [ 22,60 . | f ; 28.00
; i ! vy ol Doass i | | 1.53
i e oo 1} 2000 22,00 ¢ 2.0 | ; ?
: . : ; i . ! i N
, : Y 0.85i] 0.8, 1.28 : '
; i -
, - D 1% | 21.00 ;| 24.00 | 25.00 :
! : y 1.36 ¢ ! .20 | 1.57
é i
i . D 2 | z2.00 26.00 | 27.00 ; 26.CC
)
; y boses 150 | 1.84 | 2.17
! ! b
: ! > |, 2y }2:3.00 28.00 | 29.00 |
; y ! 2.2 1.77 | 2.08
; b || s 26.35 36.00
| y o 2.55 . 2.51
. 20 20.00 D ] 22,00 | | 24.00 | 25.00 !
Do y | 0.85 0.37 | 1.28 :
i ! . D 1% | 23.00 25.00 | 27.00
: . y 1.40 ‘1.23 | 1.65
: i :
i D 2 24.C5 28.00 | 29.00 | 30.C0 |
! y o1s2 156 | 125 | 223 |
: [ ) 2% | 2.0 | . 30.00 | 31.00
s y | 223!} 1.82 | 2.i5
! D 3 | 25.00 ] £ | 32.00
é i y 2.62 | 1" i | 2.c8
0=0,ymy, for singie ot innes layes; D= D, y = ¥, for uter layer.
: , C 0027765
a ;




m TANDARDS T L
LS L [Ag] < <
N — SIUE A PAGE i ooF 3 |
{
5
i
: !
TADLE V. VALUZS OF y FCR SINGLE- L AX3 DOUBLE-LAVER INSULATION! .
:
- y
o *
: . " i
; iasulcrion ]
i :
i . i - ‘
, ) : <> N
; , % l . '. , ; )
. 24 25.00 ! D i 1 12880 ! 23.80 | 26.00 | | ;
' y oo c.sé.; 0.8 | 1.3 i ‘
0 onamcs: i 30.c0 | 31.00 ;
g : y i 14T o125 | 1.65 | i
: i L . ' 1 : P =
! o0 Pz 20 $32.00 | 33.88 | sace
: oyt PoiEs 1.80 1 .57 1 z.zz
; B ; ; - ; —— -
: i\ D ; | 2% - 25.50% ¢ . ; i 35.00 | 25.00
; Py L o227 | - Poest | o225
: : 1 P oisaes | ! t 23,00
! : : y Co2.8E ) 1 j Z.13
h 1 ’ i ' X H
H ' i L . 1
i 2 | 3000 | D i1 32,00, | 24.00 | 2860 |
{ N i
‘ iy 0.57 ; C.8% | .34 ; B
; D 1% | ss.co 55.00 |, 37.00 |
y i 1.43 ! 21| w72 ]
) .
- D. 2 34.00 | 37.60 | ss.¢C ' 40.C0
L 1.87 1:67 | 205 ; 2.44
i : !
! "D 2% | 35.00} : 40.CC | 41.C0
y 2.2% ] 2,00 | 2.37
D 3 | 38.00] | 42.00
y 2.73 ! o231
= — e
35 36.00 I 32.00 | | 40.00 | 41.00 |
y 1] 0.7 | 082 | 1.37 '
D 1Y% | o8s.00 | 42.00.. | 43.00
y. 1 I 1.44 1.33 | 1.75
. ! D 2 | 40.00 44.00 | 45.C0 | 42,00
y | 1.80 172 | 212 | z.52
D 2y | 4100 46.00 | 47.00
y | 224 2,07 | 2.48
I b 1', 3 | 42601 45.00
|y P P27 ! 2.40
D= D, y=y, for singic o inndriaysn O = Dg, y =y, 1ot cuter loyer,
- e e o e —_— e e
C 002766
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STANDANDS
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TeAGT er 16 hssue A |}
5
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i T..OLE V. VALUES OF y FOR SINGLE-LAVER AND DOUSLE-LAYER INSULATION?
(Continted,
1
{ . . I i Singie Layer P - L ]
Pipe Size Do teer Layer | | OVt Loyer over Singic Leyer insulation
! g {laches; Foctors i =~ T mEYOS L Thickness, Inches
; {Note 1) -oetion 1
Nomina!} GD () R bl T 2 |2y 3
- P 1 . 1
40 42060 {i D ‘ i1 | 42.00 ] i 44,05 | 45.00 ! |
y | © 0.88 | 0.3 | 1.38 i |
D i iy L 43.00 1 | 46.00 | 47.00 |
i y i 1.45 1.35 | .78 i
| P D Z 46000 3 45,00 43.00 ; 50.00
: N y Po1st | 174 | 2.18 [ 2.80
. ' o 2% 1 45.C | i 50.CO | 51.00
1 ' I o2ze 2.12 | 2.82.
D 3 16600 | ; ; 52.00-
y - | 20 l g l 2.46"
'O= 3, y=y, foi singie or innet layer; D= Dy, y =y, for outer layat, ‘ i
—~ e U _—
: TABLE VI. SQUARE FEZET PER LINEAR '
) _ FOOT OF PIPE, BARE
i Pipe Size, Pipe Size,
* | IPS or Nomincl | Bare IPS or Nominal | Bare | ;
N o (lnches) (Inches)
P e == 5
! v .220 10 2.82 |
: % 272 12 3.37 P
: 1 .346 14 3.66 | |
1y .500 16 a8 | |
. 2 525 18 &7 |
. ; 3 517 20 5.25 | !
4 i.i8 24 6.30 | i
6 174 30 7.85 |
8 2.25 L 35 5.44
‘\"\/v. = .
- . C:00276%
5 ,
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FIGURE 3. MEANCTONDUITIVITY F
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1. SCO:

This Information Stancazd describes the

Jormir aad content of the Insulation Marerials Spee-

- oo

on anc gives the premises for thickness and
temperature limitations that are shown.

2. FORMAT AND CONTENT

2.1 Preduet Lists Prcluer lists are proviced for
in insulation systems for elevated
ow remperature seivices. Materials listed are
com~--zhie quality within their generic classi-

“rige names and suppliers listed are

nzme or supplier is inzdvesient.

ticn and auxiliary materials, trade names, name aad
accéress of suppliers, and delivery information.
These lists are intencded Jur Monsanto internal use
ooy,

2.3.1 Nomeacleture Terms used to cdescribe

shapes and sizes of insulation matezials cre those

uscd widely in the iadustzy. It is recommeaded
that the terms givenbe used inpurchasing insulation

componerits: the-e are instances where additional

COSt was incurrea occause items were not described
. . . *

precisely.

EZach Mazerials Spec-
covers a pamicular geaeric type

composition of insulatics material, aand the-auxilizry
materiais required to make up an acequate sysiem.
-

hese Speciiications are intended for bo:th Monsanio

ey

rinternal use and use by contractors, and may be

~cd 2o and become pant of Contract Documents.

b4
"
-
[
(4]
.5

ation material is Cescribed
first.  Shows next, in tabula: form, are the shapes
anc sizes normally used in Mc..santo practice, and

Composition of the insul

the irems to which they are zpplied. ASTM Specifi-
cation, if available, appears in this table. :
”

p.ied from the lieratwe; omission of any

each generic classification of insula-

and .

A sccond tebic describes auxiliary matericis oy
commoaly-used terms, gives the generie type,
shows where each mazerial is used in the insulaticz
. sysicrm. . .
2.2.1 Thickness “ond Temperature . Limitations
rials hancling and storcroom consideraiions
czie that it is desirable to limit the number of
avajlable thicknesses of igsulation maieriais. Fer
this rcasos, the ,Ma:cﬁ_a,'*Spcci:'icazions show 1°
as the minimum thicknes®®eed. Insulation in thick-
nesses 1% through 3" i:i_fﬁpplicd in single layers;
. thicknesses 3%" through 6* are applied in double
i layers, with the layer of greazer thickness applied
las: for grezter mechanical protectios.

-l

- -

Maximum hot-surface temperazures, in degrees F, are
givea for each single and double thickness of
. inolztion over fiat and eylincrical susfaces in
c.evated temperature service.  Desizn conditions
.~ for these temperatures are 120F ar the insulation
. surfzce in SOF still air. Hea: loss averages 35840
© Biw/ar, sq it, based on exzerior.

: Minimum cold-surisce temperzzures, in degrees F,
" are given for each single and double thickness of
.- imsulation over fiat and cylindrical suriaces in low
temperature service.  The temperature-thickness
combinations shown are thosc that will prevesn:

" . concensatios o moisture oa the insulation surface.

Cesign conditions to the left of and below the heavy
.ack line ox the tables in these specifications ar
F still air at 80% relative humidity; heat gains
_averzge 7-9 Bru/hr, sq it, based on exterior. Desizn
. conditions to the right of and above the heavy black

''line in the tables are 40F air at 80%

o

\n
(]

Py

relative

humicizy and moving at 2 miles per howr velocity; |

. "hezt gains average 2-4 Buwu/hr,
, excerios.

sq f:,‘bascd oz’

‘Thlzknesses in :iiese tables may be used whes

_'process control or economic thickness requiremenzs |
" €o not govern insulation design. For a more coz-

preheasive discussion of design criteria see Kil.l
- S .

C 002772
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EM: Generic Clessification

end Aveilebility

TRADE NAME

SUPPLIER

NOTES

W&t ang st

thand without bcv;.., curved
ccw.sll sesments; hete seg-

andard dishoo heads;

sc‘,...en.s for straizht pipe.

The Phiiip Carey Co.,

Circinnati, Onio

Curved sice-
wzll segmenis
are special -
ordet items.
Allow 25 weeks
for delivery.

MCNO-BLOCK

Treaton, Mh.J.

} CAREYTENP = Fitting coveis
covars for pipe fittings, line .. aie StocK
S sarewed of suttewelding flanges items. All
; preformed seciions and segments B&B Engneerlng otheis are
Ltends coenforming to standosc ' rouston, Tcx.s. special crcer
20 0wl segments to suit 2-1 items; allow
Al Swenbaic racius flanged heads. 2.4 weeks for
celivery.
RiGID AMOEITE ASEBESTGS:
it Co., inc,
e 4
. S08TE . !
\ Flatslocks with ono without bevel; head nEY Houston, Texas
SComEents ¢ sait Yot and standaro Sished 10CK ltome.
heics, sectons for staight pipe. Lo e, Pittsbuigh Corning Co.,
NIBEZ .
UNISZSTTS ., Piitsburgh, Pa.
! :
- Aber C.., Inc.
H f: " - ABOSITE Houston, Texes
| oinee © & q PR
i and sciowdd oac Sutte “ R - "
T: screwee Lac butt wexdmg ﬂanges to i2 E & B Engineering Co., 244 weeks
{PS; shaped haod segments 0 suit 2-1 .
) o a . Houston, Texas delivery
cllipticel aad stancard sadius fiznged heads; UNIBESTOS
sc""?:} ::.s‘:::-;r’m * "Z fods‘:;t pipe deals Preformec Metal Products
conlor W SianGalC tadius. ’ Ce., Shreve,,o::, La.
RIGID MNERAL WOOL: .
Bzlcwin-Ehret-Hill, Iac., .

CAREY MINERAL
WOOL BLOCK

The Panilip Carey Co,,
Cincinnati, Ohio

J=N. SPIRTEX

Jehns=Nanviile Cotp.,
New York, N.Y.

PV SUPERTENP

Tne Ezgle-Piche
Cincinnati, Caio

¢ Co.,

\“E.;.... HeT

4% insulations, Inc.,

Stock ltems

i LCCK Aurc:a, Il
5.NERAL WOOL BATT AND SLANKET: -
B.z-nhe.igo | DelwiwEmerHill e,

s

Reinferect

with expanded metal iath,

The Philip Carey Co.,
Cincinnati, Ohio

Jechas-Mzavitle Coip.,
New Yerk, N.Y.

C

45 Insuiztions, Inc.,
Auicra, 11,

Stock ltems

|
i
002774 )
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STANDARDS
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§
i 2, INSULATING MATERIALS (Centinued)
; ATEM: Gencric' Ci?s'tiﬂcation “TRADE NAME SUPPLIER NOTES
. ! ang Avcilebility !
FISROUS GLASS BLANKET: !
o

B T o

Jehns-Manvil

e Cotp.,
sew Yorg, N.Y.

F.BERGLAS

Cwens-Corning Fibergics

i, Roneseinfeiced

TU-F INSUL-
ATING WOOL

i
: AZROWRAP i Cs., Toieco, Ohio )
: Resiasboaced, non-einforced ’
; PPG SUPERFINE f“::g:g: Fate m“ Lo.,
! 177 L
i Gustin-Bacan Mfg. Co.,
! G-B SLANKET Kansas City, Mo.
rien FIBERGLAS Owens-Co:nin;"F;‘acxg:as

Co., Toiecs, Okio

. Stock Material

FIBERGLAS R .
. . . — Owens-Cotning Fiberglas
ResheSonted, wite mesh reinforced WETAL ...ESH Co.. Toledo, Ohio &
BLANKE " '
FIEERGLAS
. L R . BLANRET Owens-Corning Fiberglas
NI e H ipfae
Wiihout binder, wire mesh reinfoiced TYPE PIPE Co., Toleco, Chio

INSULATION

v fiANIC FIBER:

1 blocks with enc without Sevel; sections

: -
aanc segments for straight pipe.

FIBERFRAX

Carsorundum Ceip.,
Nizgara Falls, N.Y.

JeN. CERTAFELT

Jahns-Manviile Corp.,
New York, N.Y.

StocK liems

Covers tor pipe fitiings, line flanges, anc
screwed or puti-welding valves to 12" |PS,

FIBERFRAX

J-M CERTAFE.T

B & B Engineering Co.,
Houston, Texas

2+4 wWeeks
delivery,

DIATOMACEQUS EARTH:

Hi-TEMP The Priiip Carey Co.,
Nc. 19 Cincinnati, Ohio
HY-TEMP Kezssey & Mattison Ce.,

Ambier, Po.

J-M. SUPEREX

Jehns-lianville Corg.,
New York, N.Y.

Fibe:soars Paper Piocucts

Stock ltems

: ;
; — }
| | PRASCG 15-C | Co., San Fizaciseo, Cal. .
! ! | =, = Zpoi N
i ) ¢ E & B Zngineciing Co.,
! ' AL TRADE I FKo.3ton, Texas Special c:der
i NALES LouTZS items; 24
oo | ABOVE 1 Preformes Meiel Products WEEKS calivery.
? ! ‘ : . | Co., Shieyepor, La,
; ¢ 002776
; -
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LT STANDARDS

THERMAL

COATINGS AND INSULATION MANUAL
INSULATION MATERIALS SPZCIFICATIONS

CALCIUM SILICATE SYSTE

Elevatod Temperature

Kil.z

MAN. 2ulT FoanT

. issuc 1

PAGL 3

-

b Dasc:ip:ion Insulating
The following shapes and sizes normally are used iz Mon

. INSULATING MATERIAL

- . -

material is premolded reacied hydrous calcium silicate and asbestos fibes.
o practice:

SIZE

-

;‘ Fiatl biccks withows bevil. T23" wido X 36" tong, 1" t0 3

' l thick.
Fiat blocks bavelied to suit Vessels 8'0" in giamete: 12"-widq i jng, 1 to 3¢
sgecified gizmeter, in dizmeter. . thick. :

P Sicews!l sepments curvad and Vessels 3'0" indizmeter to £°0°" "2 uidntu"’ﬂong, 303
bevelied to suit specified in ciameter. thick.
cicmelcs. .
Hesc seomenis shapec 10 swit Vessel hoocs. 1" to & thick.
type ond specifiec diameter, ‘

Scciional covere,

e,

Copper tubing /8" to 3" ¢

ID to suit specified diameter.
1'% t0 3" thick,

cover- *- 24" diameter, .| Pipe and vessels to 35°' dizmeter.
Teov.. ang 35 -

1D to suit specified giameset.
1** to 3" thick.

-

&' IPS, preformed sectiona

size,

P:emeiced sectionz! covers to

Copper tubing and pipe fittings,
H valves, and flanges.
covars &' L0 36°° nominal pipe .

1D to suit specified diamete:.
1°* to 3** thick.

“ 1.2 Thickness Thickaess stated
nesses given in Tadie 1 shall be

atures are given.

2. AUXILIARY MATE

2.1 Descerigtion  The Iollowing materials are used with the insulating material to form a complete systez=.
Apply ther as directed in the Construction Specifications.

on Dzawings or in the Thermal Insulation Schedule shall be used. Thick-
used only whesn direcied by the Engineer .and whea operating tempe:-

T—r
i ITEM

GENERIC TYPE

APPLICATICN

Carbon stecel studs and clips,

Used to secuie insulztion to vessel and piping surfoces.

Expanded vermiculite cement

CEM‘;‘.".’ with hea. resistant binde:.

ASTH. C-156 S;ec.

C 10 point uy broken or rounded coracts and irregulal
ces; fiivi voids and slois; build-up insulation on
small pipe fittings.

Calcined diatemmaccous eaiih

i 2nd icng asuestos fiver, with

ou! tince:.

€ preformec

o p CK expansion spaces and tc buiid-up insula~
fitting covers are not available.

10 securc insulation to vessels anc piping.

e

yge cold-Srawan, bright-
leg S:ainicss Sizel wire.

: 10 secuie insula

+ mesTIGRL Ou REVIGIONS ARE SHOWN 8Y |

{ R BuTLINING. DELETIONS
=,

ssions and to fill minor voids a
inished insuiation surface,

tion to vessels anc pipinpg.

C_nn2wmes
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FUACLE N,

e

O CONTENTS

AESUNE

.

material is premeided ex
3 shapes and sizes mormally afe used in Monsanto praciice:

APZLICATION

Fiot Ligcks without bovei.

Al t.ot suifaces; Vesseis over 23°0"
in c.. Leicl.

ic 3"

el

WCreMlT i

Flol biotAs bevelied 1o suit specified

Vesseis 'C'' in diamcier 10 24°0" in
¢iameiern. coal

o 3

I}

=

in ¢iamcier 10 6°0" in

1 H

Feac seaments shaped 1o suit Xype
‘anc spetificd diameoter.

Vesse: heads.

PR

|

SCCUTNRLL COVEIS,

. Coppet waing 3/6° to 3 Giametel,

ID 0 sui civiod ciameter, 1°'
16 3" thi

-y .
k)
- -

i

P
4

Pipe ant vessels to 38° diameter.

1D 15 suit specified siameter, 2

te 3 thick.

Premoided sectional covers to 6
IPS, preformed sectiona! covers 8’
HET r.o......a pipe size.

Coppe: tubing and pipe fittings,
valves, and flanges.

ID {0 suit specified diameter. 1
to 3 thick.

are givern.

ACCEIINCE,
o
t

on
e

2.1 Description  The

oVt
T l

Thickness stated oa

following
Apply them as directed in the

.

2. AUXILIARY MATERIALS

zawings or in the Thctml Ins.;lat.on Schccmc shall be used. Thick- .
nesses given in Table I shall be used oaly whea dizrected by the Engineer and whea operating temperatures

matesials are used with the insulating material to form a compiete systexm.
Coaszzuction Specifications.

GENERIC TYPE. —- |

APPLICATION

Cz:bon stec! studs anc clips. ‘

Uset to secure insuciation to vessel

aad piping suriaces. -

Expanged vermiculite cement

! HIGH TEMPERATURE Used $o poiat up Sroken 07 roundes coraels and ifresolatl
: CENMENT v iwh heet resists surfaces; fill voics anc slots; builc-up insulation on

L - smail pipe fittings.

—

i FlewER MATERIAL ! cizicmmaceous ealth Used 10 pack expansion s;aces ano 0 builc-up insula-
: : 2 astesios fiver, wnn- tion where piefarmed fitting covers are not aveilasie.

J | inde!

CAwailinng AND
Foo L0 CEMENT

w

10 smodth cepressions anc to fill mincr voids aad
ities in the finished insulation surfcee.

f Banis AND SEALS
4

|

1

Usid to secuie inculation o vesscis and p.pong.

+€ zauge cold- c.‘:.wr., bright- i
snnealed Stainiess Steel wire, |

LS2G 10 secLre insuiation to vessels and piping.

C,OOZ7

ey T

JERUET I AP

R e kil o -

Y
i““\b&c-PAN|
COATINGS AND INSULATION \'.n\UAx. i -
THERMAL INSULATION l-‘.-'\'TEn.J\' SPEZCIFICATIONS 1 K11.2 STD i::
EXPANDED SILICA SYSTEM e 7 oar e
Eioveted Temperciure jpace 1 or 2 !
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N
T /T STANDARDS jMi. LEET PART i
W COATINGS ANZ INCu :
e femamgg s Aot S e e ! v o —r e s e
TRERMAL INSULATION MATE PN ed oL wi Ll
. ¢
. M LI ey me - . .
— Lt RICID ANMOSITEZ AS pssuz 3 joATED e
1 ‘-
Elovered Tem ipace H sF oz
+
~ - ‘
G MATEZRIAL .

s Iasulating matesial is promeided |
Thae iollew

icoaleous ¢l

siapes Lo i sizes mormally are used in Moasaato praciice:

ITEN ] : czs
F.ii 0loCas Waincut Sovais i 118" wide x 38 long, 1% 10 3"
PRSI ! | thick.
Lo .
— : i Vessels 22'C* in dicmeter 10 25°0" l 12" vlidtu 38 long, 1 0 3" :
; . in ¢ismeter, thick :
[T i ec o suit L - - -
— . t . : . R .
, : § Vessels &°0°" urdiemater 0 12°0"° | &' wige x 36" iong, ' t0 3" .
. . s — N
Yo , in gicwmetsrn. ' thick.
oot ; in ciametst 1o 4'0" :
—_— . 1 |
—_— H
[P S
—_— [ ; - N N
t . heai STOmnls slats e suit iyt ] i 3T 3" thich. .
—_— Posnc snic.ills Slomete. ’ !
i
— ©oSesuieng: coveis. l Coppe: tesing, 378" thioegh 3-3/3" | 15t sait spesinied cametel. 1
S i | ia gizmeter, I to 3" thick.
! Sicticndi coviss, | Pize onc vessels o 38" dizmater. | M
e * ‘
- $ : - -

P i Piefoimes sectional covers. | Pipe fittings, vaives, and fianges. 15 to it specified diameter. 1"
ST | . o 2 thick. :
Y ! o 1 h

B S ' . . T ; ¢ e
T 1.2 Thickness Thickness stated on Drawings or in the Thermal lasulation Schcculc shall be used. Thick-
s o) . - — - - ~v ~

+, ! nesscos given in Toble 1 shall be used oaly when dizecied by the Engineer and whea operating temperaturas

|

|

l

2, A UX.LI.\Q MATERIALS

ijil

: following matericls zre u scc’ with the iasulating mater
them as di:cc:cc’ in the Consiruciion Specifications.

|

b
‘U
3]

.
~

:

i

(2]
m
P
i
»
o
3
<
v
m
*>
U
v
e
[
3.
o
Q
VA

4

-t
(i}
“

|

¢
-
I

ation to vesse. and piping surfacas
naisuppert is required.
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< LT AN ARG, - o IS PanT
e CCATINGS AND INSULATION MANUAL e o
THERMAL INSULATION MATERIALS SPECIFICATIONS Ril.Z2 &5 3:¢
—— SPRAYED CROCIDOLITE ASBESTOS SYSTEM eos 3 aie e
"‘\ :f Eleveted Tempercture: race 1 oF 1 ;
- = '

Deseription Insulating matcrial is long fiber crocidolitc asbestos with inorganic binder. Matcrial is
wates in and sprayed from proprictary equipment by licensed applicators to specificd thickacssces
and cylindrical surfaces. - . .

o

oo
' GO Bae o0l

. o e

.2 Thickness Thicknesses stated on Drawings or in the Insulation Schedule shall be uscd.  Thicknacsses
siven ia Table 1 shall be uscd only when dirccied by the Engineer and when operating temperatures are

given., : — - -
—! o B F }.,
2, AUKILIARY MATERIALS R

' R '
2.3 Desariptien  Auxiliary materials consist of Wire Cloth Reinforcement secured over insulating matcrial
in thickncsses 2' and greater,

TABLE 1. MAXIMUM HOT-SURFACE TEMPERATURES (DEGREE F)

H . Nomina! Insuletion Thickness ° !
i (1] ”"” 11} Lt e ¥
: F.at surfaces; tanks, vessels, equipment, and - L % 2 2% 3

] . - . .

H c.pc over 24" in diameter. Notrecommendad

H for smalier niping. 400 600 800 16C6 1200

Tatle | is Sased on gesizn conditions o pfov};-lzo F. hotesurface temperature falls between two thickness cole
temporature at insulation swiface in 80 F still ait. When ' umns, use the graater thickness.

{
t

— ¢ 002730
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ir‘-r fTanohnos COATINGS AND INSULATION MANUAL R g 7
=M INSULATION WEATHER BARRIER MATERIALS SPECIFICATIONS K11.3 ¢7D @
T INTRODUCTION . 185U A DATE W
—_ . . racz ) or. Z
1. SCOPE This Information Standard covers the 4.2 Weather Borrier Mostics for Low Tcr.-.;crc:.:e
Dr‘-:‘—i-'—'i'-s—l content and usc of Weather Barrier Materials Speci-: Service Weather Barrier Mastics for low tempesaiuse
l“j-——-‘— fications for insulation systems in elevated and low | service are fire-zetardan: grades of vaporescaling
TTTT""I temperature service. It provides as weil the charac- | * cut back asphalt, epoxy, vinyl, and polyestcr sesizs.
, teristics and limitations for each material that 4,2.% Cut Bock Asphalt Cut Back Asphak vapos
L__’L__"’ mighe influcnce sclection and use. scaling materials arc applied by brush or wixs.
L—‘ii—'——! conventional gpray apparatus in two coats, cach
r= ; 2, CONTENT ‘Each Specification for Weather %" thick when wet. Each coat will shrink to approx-
¢y ! Barricr Materials describes in generic terms the 'xmatcly %," thickness whep dry. Coverage for cact
1 i _primary and auxiliary matcrials necessary to form a  coat is approximately ;12 :quare fect per galloz.
EEETEEL | ort for hach cons of the merial specificd, ang CoIoF of the cwed il Isblack, and coler couc
I : . 5P ', with other materials usually is not effcctive. Tze
71 - theosetical coverage per gallon are given. Pertinent . . .
. . . . ,7 cured materials may remain soft for 90 days or moze,
, . safety precautions are flagged, and limications of d di limaci ditions
. " interest to the applicator are provided. ,depencing on climatic conditions.
‘ - t » “Cut back asphalt materials are not recommendes
i GER‘ING 3. USE Weather Barrier Materials Specifications: for areas subject to solvent or alkali spiash azd
: l arc numbezed individually so that the materials . spillage.
" sclected for use with an iansulation. system can be 4.2.2 Epoxy Epoxy Weather Barrier Mastics are !
hYORO called out on the -Drawings and in the Thermal ~high-build catalyzed materials with a special Siiica
Siv ' Insulacion Schedule, See K1l.1 Std 2. " tfiller. They are applied by trowel in two coais,
‘: i , jench comt %" thick when wet. The cwed maserial
I ey 4. MATERIALS CHARACTER!STICS "AND LIMITA- !'has no appreciable shrinkage. Coverage for each'
I TIONS . e . j i coat is approximately 20 square fect per galioz. !
o mwRel 4.1 Weather Bamer Mcshcs for Elevoted Tempera-| .| SENSITIVE PERSONS SHOULD WEAR GLOVES:
; oiv ture Scrvice  VWeather Barrier Mastics for elevated| | AND PROTECTIVE CREAMS WHEN HANDLING GR*
5 :Z temperature  service are fire-retardant grades of, \ ;APPLYING THESE MATERIALS. .IF MATERIAL IS
ol “*breathing’’ type asphalt emulsions and polyvinylli ¢ SPILLED ON THE SKIN, FLUSH AT ONCE Wils,
e " acetate. i | SOAP AND WATER. =
< 4.1.1 Asphalt Emuisions Asphalt emulsions; "~ - e L T T T e e L TTT T
g usually are applied by trowel or with special spny! "Color of the cured film is chromc-oxide green. Tae
- L.36 apparatus in two coats, each %" thick when wet., ,c'"ed film may hfe color .c‘m?d wu‘h epoxy, vinyl, or
% ;: Each coat will shrink to approxxmately %." chickaess | v}metbane protective coatings if desired. '
s ; when dry. Coverage for each coat js approxxmately, .Marerinl is expeasive at approximately 75¢ per
R : 12 square feet per gallon. ; s square foot per coat.
F T ‘ Color of the cured film is black, and color coating' i 423 Vinyl  Vinyl Weathes Barier Mastics aze -
Irow 1l with other materials usually is not effective. The | 'hxgh-bmld materials that are applied in two cous
gy €y . cured materials may remain soft for 90 days or more, ;  Vith airless $pray apparatus. Each coat is approx-
ESICEN depending on climatic conditions. — jimately 20 mils thick when wet, and there is =0
Bloof ) ,app:ecxable shrinkage when cured. Coverage ior
- ‘:5_ ‘ .-Asphalt emulsions are not recommended for areas leach coat is approximately 16 square feet per gaiioz.
- ! " subject to solvent or alkali splash and spillage.; | .
L] 4.1.2 Polyviny! Acetate Polyvinyl acetate Z;eoteco':a:::?slsu:r:’::s;:r; variety of coloss, azd ,
= TTNG T usually is applied by conventional spray apparatus | * .
: ! in"two coats, each %" thick when wet. Each coat’ | 4‘.2'4 Ploye.sfer . Polyester Weather Basier
gm_-‘s_-__c_J will sheink to apprc.xmazely %, thickness when. ‘M?stxcs are hxgh-bm}d catal!.zcd styrene materials |
g t“\_:\';__{ dry.  Coverage for each coat is approximately 15 wnh.ﬂaked glass fxllcr.‘ They are app:xca v','f‘—'-
= squaze feet per gallos. ; . special spray apparatus in two coats; each coa: is
- Lo appromma:cly 40 mils thick when wet, and there is |

R C°‘°' of the cured film is light gray. The cu:ed 'no appreciable shrinkage when cured. Coverage is
- 311 ' materials have been successfully color coated with ‘s -pproxmuely 10 square fect per gallon.

| S latex paints. i o I B - s e wivie e e

P ¢ 002792 .

PP rewveacre

e -~
3

Y0NS AR REVISIONS ARKE BHOWN BY | | OR OUTLINING. DELETIONS ARE SHOWN BY To=mm=,




.- .
- . e v et e Ehe b be A -t $3 st Y40 S S Note S AL Se A i mtPae e cars e A S0« = abmn e oo+ 4 b ekt - moman mnt o = eke b aa e e ii ae a4 e cmen e e e bame oe
e e .
; vy ea i
. RN A | o .
. g "
e 7] 3
S t b ' e
: o 3 B .
i 22 :
< . : g 3]
5 a i (=2]
3 ! >
Rt 3
& o :
w 4 o
- u .0 !
‘
o X . o
oo - . .
a5 N5 ¥
2 N
o= H KR '
DI ) 9 a i . g
- [ UN "0 .n» "m_ !
I} S .. 3 s B 8-
. 7z 88 e 3 o
9 2 Bl g ‘ .
. 4 ve B e -
[H -5 Y o N —
1 e O 2 .
P sy ,
3 o oad . ,
, B fey
’ RH .
-% “
" o
[+ “w .
I
i I
¥
. : 1
. . o , )
2 .
.l 4 D
7] 2,
g’ 17 n
n i P8, .
o, EFECEE-S
'y )
. [t] N Y . "
5 ke . !
‘ “ . " i
e i . e
“ oy 9 ] m. o
A 9 ' E Y
Ml st
. QU 0
- 09 o won, .
R b4 “wy 'R y .
B8 13 3o
" ,
o;A
ol 5 3
i 2 °
o ¥ 3
. Jat” PR 3
123 R " :
O e [ 4 -/n
-~ b
a O 3 a
5 LS RS [TEA-
I oY P
. o G ol 9 *
B : Y (P N
: : i i :
. ) DY . .
i

N
vy
™
-/




N eneT a7
el

TN

AL

N MAN

<
g
-t

-~
¢ A

-

F e

<

(93

Mas

atesics
ices
nie

<
<

L ma
0.
o
OesOWe

<
s
:

s

oIS O
Se

P34
e

s &nc cuxiiiary maie

camsi

<

oS uliCh

).
e

co

C o8

ied

ion,

i
Va,
29

icatSo.,

-

inH

LY
o

e
a0ns Div
ciiestwen, V.

&

1aco, A:

oca
)

w Yoik, N. Y.

sonsanto Ct
iye
1D
lasuicoustic C
[+

’.

N

b

l
|

el Piocuct
La.

. Co.,
o

e

f

c
PERL

N7, SEAL

~

s
o -
° 3
2 1%s
e .
sl a0
Salw .
(3] W
> e
%l < a
s51e3
E- R
" v 2o
9 »ﬂ 13 o
221 a2
. " a.
Q [¢]
e z
1Y) 1-
1- ~L
(o (]
_K QO
i N
n. o

e in S
lon drums,

vailab
H

e~
e

A
and in §5-ga

X

orT

e O e R . U T T

Sénon Conisiang!

v

-

v
9
P
el
Ll I 2%
| wy |0
w ¢ o= 25
=3 3 %2 o
3 e 5V Q>
2w D s
Pra-—- | Q =
as Qo - O 9 o
o= (W3] 4]
(8]
(&)
(2] “ <
< = >
0] - w
Q ty o
a2
4 < - |
Q - <

1ol 48" wice at 500 sq, ft. per 10il.

w

C 002734

_DELETIONS ARE_SHOWN oY

OUTLINING.

LPET

naned

UIUNG

e




. . .
- . e ve e emmiiamas e Amms mwm egia T mm o MiSlma f Sl v lsssess
L - e e e e st e e maa g ee by men ¢ et S
v, y) e weame as fve-a » e - =
et . B E
L . K . . :
%) S5 H " .
N 12 14 .- nm . -W
5 “ ? k ! =3
i i g i H 3 2 ) = ,
£ i 2 i t R “
9 O 2 ve 7 3 S g ip]
.ma.‘ “ e .pM 3 3 3
[N :v- " It v v
' & a . S D | DSOS
i ] o
3] 9 o
; o . . 3 . A )
o “ . ‘3 3. a o ) o
«Q 3 o 2a] 2 a o« -,
a 3. . [ ) [ Q o~ 1] :
" a l.u : " s [3] .- ~ | @2
I 2 a ol | I - . 5 S 182
: o 9 € 4 @ 3. z .
- a - s S e 8y} e z & | 28 !
T3 . 3 92 N, 30 0 2 Q_ =g = o3 o. “ 2 .
3 24 nm 4 n. v o @3 o > ) < -5 2% & .2
"a. 22 = D -3 ~) > < 2 ° @ 5 S )
& n = “ 9 W N ] 3 X n2 sza| e
"y - ° > R 2 = <o 33 i b .
) 5 @ - [ 5 3 o> a & ,
2 g g 3 Dy o s axr Ml_ < = 'a
| a3 ] a1 8] 53 £3|z8
3. “© s, 25 o 0 o 2 G2 o
..m - S d Sha | ao 2=z ] )
aa o —
PR . R
) s 2 " w
I B I u S S -
] 03 s Y b N 3 3> ¢ c 20O i
i 'z up > oA \n w, G 2 Zllgua 2 w22 .
: ¢ bl s g “v ~ ) e . NS
: ' .48 | 7,. 7.n . P ul o W oat ix o, 1" PN}
cefl 4 | e 3l m N | I R 0 5o
vy u. L o a =04 “iell Tww -2 u mm i
R T o s Kol cmt> i RAR
i <3 T s _n ”_ ' et~ |f 3- 1. 3O i A.nﬂn. _
3 i 13 . [ auns||wvwn o . ,”
. L Y4 98 B N | o . _
— e Qi - b oo e e T ~
a i
. a .
[ 54 .
= A . it
2 - =z h
o & -
2 ) <
, o ut 2
. WX
= 2
i~ S w
w . !
® - b |
O 2 - i
N i o3 ul w <€ _
o % 3 € i~ was, .
“; e .n S - w9 ,_
- - ul - ] i
fn i3 a w: 3 Lw s
. 3 2 - . .
! o o - o B 2
. ‘\ 2 a’ a ) 3
: i i a " i < “
N 2 3 o u 4 C 2
) 22 iz I . N m 5]
I o e N 5 N ] 4
: ! > 5 i« ( > o
: 1 4 2 i wh 5
: : { 15 ‘_ Cwn ]
‘ .- . (LS A } ) PR
{ M (5] - J.
o)

5




TANDARDS

K113 $TO 2

®

5 )

' S -

lissue 1 {race 3 _or 3
L]
4, AUXILIARY MA ERIALS
ITEM TRADE NAME SUPPLIER | wnoves |
. FIBERGLAS Owens-Corning Fibetgias
. PERMAPLY Corp., Toledo, Ohio
: .. STANDARD Labco Corp. .
REINFORCING MEMBRANE, asphalt im GLASS MESH Cieveland, O'hio

picgnated or starch sized. Available in
10 x 10,01 10 % 20 mesh, in rolls 300* Q¥
long and from 4" to 36" wide.

VIIRE CLOTH REINFORCEMENT, 1" hoxe
agenal mesh. Availabls in solls §0-yaros
iong x 36" wide.

>

Steel; %" and %" x ,015" thick.

tapping available in coils approximately
850 ft. long; seals available in packages
0! 1000, \

TRAPS AND SEALS, aluminum o1 Stainlus

Stock Material

FIBER GLASS'

Pmsburgh Pilate Glass Co.,
Pittsburgh, Pa.

‘I PERMA
GLAS-MESH

Type 316 STAIN=
LESS STEEL
POULTRY MESH

- U.S. Stee! Supply Bs,

Perma Glas-Mesh i
Dovet, Ohio . ..~

311 §. Sara Suast,

$t, Louis, Mo, Stock Material

RIGIMESH

No. 204 GB

Nicrometallic Co.,
Glen Cove, N.Y,

A. J. Gerrarg Co.,
Nelrose Park, lil,

Insulcoustle Cotp.,
New York, N.Y. ~

Signode Steel Strapping

Co., Chicago, iil. Stock ltems

Acme Stee! Co.,
Chicago, iil.

Preformed Meta! Products
Co., Shieveport, La. ‘

SHEET METAL SCREWS, Stainless Stesi
and Aluminum, Pan head, No, 7 X %",

-

A.J. Gerrarg Co.,
Melrose Park, 1il,

Pteformed Metal Products

Stock ltems
Co., Shteveport, La. ! fte

Insulcoustic Corp.,
New York, N.Y.

u

(15 gauge), Type 304 Stainless Steel, coid~
drawn, bright=anneaied. Avallable in 1000~
ft. coiis.

POP RIVETS, aluminum. Rivetting gun -
also availabie, .

STAINLESS STEEL WIRE. .0475" dlameter

fnsulcoustic Corp,, '
New York, N.Y.

Stock ltems

U.S. Steel Supply Co.,
311 S, Sara Street,
St. Louls, Mo.

Stock Material

!

. -
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!T\rf STANDARDS - ; AN, BECT PART
o "COATINGS AND INSULATION MANUAL
—N
N INSULATION WEATHER BARRIER MATERIALS SPECIFICATIONS K11.3 870 10
“BRE&THXNG" TYPE ASPHALT . " ISSUE A leTE './L‘
" Elevated Temperature . PACE 1 or 1

1. WEATHER BARRIER MATERIALS Weather barrier matcerials are "btéathing" type asphalt mastic, fire
et rdant sprav grade for general weather batrier application, teowel grade for providing hcnvy fnlczs at insice
corness in ti.. insulation construction.  Color of the cured film is black.

= 1.1 Description and Application Characteristics .
5_:' AGRI . e e - - B . -
§ Film Thick
S ilm ickness C : .
Jirer ] Meteric! Description sow;'n;éel . . Limitations
M . Vot Dry q Ft/Ga 265
5 e
- L Fireezcsardant A %" 13 Maccrid] my remain soit for 30 days
v Cnousr) **breaching’’ type ' or more, iipending on climatic ‘con~
E ’ asphalt mastic, . : -ditions. Materials are not recom- .
3 i spiay grade. mended for arcas subject to solveat
v ' or alkali splash and spillage.
© Firc-cctardant Determined by requirements of coastruce | Trowel must be kept wet with .
w [ccning - s g Y req d st
- ' breathing'' type tion. ' mineral spirits.
< ] asphalt mastie, :
trowel grade, ’

HYDRO

Y Covcxage values are 75% of thoouucal‘ for ostmatmz purposes onty.

— - I e e e e e

‘g ' ~ - - e . —— s =

i 2. b i spray.grade matenals thorou hl mth mechamcnl agitation, ;

ghly 8

)

INORG 3. THINNING No thinning required.

w

Div . . .
‘; 1) 3.1 Cleon-Up Thinner Mineral spirics.; -~ —
D
UL 4. APPLICATION Apply spray grade materials by brushing or wuh spray equipment described in Patagrap‘m
< :7‘ 4.1, Apply trowel grade materials with steel trowel. _ :
3 £ 4.1 Spray Equipment ~ . Use Derlbzss P-NBC gun with HB-4339-’. ,nozzle combmanon., Use ¥ material
Pl A hese. _ . !
g BETIE =
g2 4.2 Pot Lifc of Mate{ials Indefinite. ;
ER 4.3 Recoot Time Two hours at 75F.
s OoRG !

! 5. AUXILIARY MATERIALS Auxxhary materials are glan hber mesh 10 % 10 mesh, asphalc unpregnated
o3 in sheets for vessels and eqmpmen:, in rolls for pxpmg. ; o .
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cal; for estimating purposcs only.

o, . L.awiuNG  Mix spay grade matesials thoroughly wich mechanical agiration. |

Mezhyl Eghyl Kerone. |

g gy

2

Use DeViibiss P-M3C

;::.cc materizls by brushing or with spray ecuipmest described
als with steel trowel.

Indefinize.

ours at 75 F.

Thi secuired for M Y -
{nin as fequired for spraying with .Ac.n/. Ezhyl Ketone (MEK) o Meczyl Isobury

¢ 002798

1
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gun. with MB-£339-%" aouzzle combinatica. Use %" mac
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1ALS  Auxiliary materials wre glass fiber mesh, 10 X 10 mesh, noa-impregnaced, is
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/T STANDARDS

-

COATINGS AND INSUL.

ATION NANUAL
INSULATION WEATHER BARRIEA MATERIALS SPECIFICATIONS Kli §TD £
ALUMINUM JACKE

- b
TING . SSUE 1 oavE
Elevsted end Low Tempere -

JMAN. SECT PanT

tures PAGE } °

i, WIATHER SARRIER MATERIALS -

1.1 Deseripticen jac eting is commercially
availadle in standard forms of 36" X 96" s ncc.s,
souls 36" wide ar 300 sc;ua:c feet per roll; and solls
48" wide ot 400 scuare feer per roll.  Material in
both sheets and solls is J016" thick, with %"
cosrugation. A xac.ory-a:cached moisture barrier
covers the ianer susiace.

. 1.2 Fitting Covers  Pre-fabricated sectional covers

for insulatec short and long-radius eibows, tees,
line ilanges, and screwed ané bui-weided ASA 150
5 and 300 Ib wvalves shail be uscd when readlly
available.

1.3 Heod Covars Pre-iabricated gore-type covers io:
insulated 2 to 1 elliprical heads shall be used
through 13'-0" dxamc:cr when readuy av..x.aa.c.

144 Material Requsremen:s anc Coverogc (ror insue
_loted piping)

TABLE I. ALUMINUM WITH 2" LAP

Quertitios (Squere Feet) Reguired for 100 Linear Feet of Pipe Covering? . :
?3_5@ : Nominal lasulation Thickness {lnches) '
Gn) it v by |2 bay |3 | sy | o4 |4y |5 sy f e

' % | sS 1 1s8. 202 | _.228 258 284 315 i
} Yt ss 130 153 200 226 258 283 312 340 !
i A Y] 128 156. | 201.| =226 256 283 313 340 i
: i !
. ! H
S N I 1 142 | 72 | 20t 229 256 4 313 34¢ :
R AR 155 173 200 228 255 284 5:2 340 '
o 27 155 | 198 | 227 255 283 |- 312 340 387
o2 ; 182 ! 1 201 228 256 284 313 341 3565 :
; i :
; 0 . ;
P03 ' : 173 201 228 256 284 313 341 - 369 &05 416 450 :
& . 201 228 256 284 313 341 365 423 425 &350 480 !
i 6 1 258 286 | 313 | 341 389 403 | 430 457 485 506 | 533
- 341 365 405 429 457 488 515 543 582 590 .
! % :

0o 403 | 431 | 438 486 | 514 541 589 587 | 603 652

: 458 ' 485 516 541 569 588 626 654 6735 652
&BS 5i6 543 571 558 626 654 681 . 7C7 727

553 57: 58§ 626 654 661 708 757 754 783

5S6° 829 "65¢ 682 708 37 754 752 &3S i B34

654 | 882 i 70S 737 784 | Is2 820 847 [ 675 8es

1 784 725 ¢+ 'B20 847 e75 503 $30 958 | §72 1133

| g30 | sss | ses | 1013 1641 1085 1085 1124 ] 138 1183
< ues, in sguare feol, are .nose tequitec to cover 100 linear feet of insulaiec siraight piping. Longitudingi 2" 1aps are ine

s Siucoc; 2" bult laps, based oa 48" long roiis of feit, aiso are included.
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TANDARDS /™

2 s &0 | ]‘.—..:. :
pAS. I &F 2 uzsoe | :
TABLE II. LENGT:i OF CUT OR “'STRETCH OUT" FOR
ALUMINUM JACKETING OVER PIPE COVERING

Fize Nominel Thickaess of Pipe Covering
S'aa ot ’ » . . 1 " i
;‘l"‘: 0 Length of Cut for Aluminum, in inches (Celeulcted 1o Neeress ") '
wng i T : : "
doov bl o2 ey s 3y i 4 | o4y ) 5 LSy Lo il
A 17% 25 | 25 28Y, | 32% | 35% | i ;
IR TR EREP 7% | 22% | o2s% | 28 2 | sy | say ! ! |
WhovnoohowYy owy | 2% 2 12 32% { 35% | 39 ! |
: i i i f
A T A A [ 8% 1. 2%+ 28 25 s2Y | 38% 3% d i
TV L oavy sy |o22% ; 28 2 2% | 35% 35 !
TR ey o 7% 22Y% 25 25 32Y, 35% | 38% AN } ;
z o | sy 2% ! 28 29 . 32% 1 33% | 38Y% a2 | |
' 1 3 3 _ ] 3 3 . H : :
v i i 3 !
T ioasy 22% | 28 25 32Y z5Y, 8y | &2 &6 4s% | 52
< o222y 28 25 32% 35Y 35 42 45 48, 2 | 55%:
& i 28 Y% | 3% | Y% | a2 33 48% | s2 s5% | se%, 6%,
e & 29 42 48 48% | 52 55% |, 58Y% 61% | e | ez |
R &8 &L, 52 559 58Y 61% | 65 68 73 74
<IN 52 55Y% 56% 61Y%. 1 65 68 74 74 77% | e0% |
W 35% | .s8% 61% 65 65 73 74 77 80% { 83% i
o 81y 65 &8 : 74 77% 80% 83% | 8% sc
i '
ol 68 7| 7Y, 77% | 80% | 83% | 86% s0 93 88% !
I &Y TTY 80% 83 88, S0 93 S&%, 99% | 102% |
D2y © es¥%| so . | s3 ss¥% | es% | to2y | ws% | 108% | 112 | 115
et [ .105% | 108 | 132 115 118Y | 21y | 126y | 127% ! 130% | 134 |

2.1 S3zcps end Secis Strapsand seals usedto secure

Al Jacketing in place shall be %" x 016"
siuminum  for vessel and equipment jacketing,
%" % 016" aluminum for piping jacketing.
A4
.
’

2.2 Screws cnd Rivets Shee: metal scrows used o

sin
"Pan Head No. 7 X %", aluminum.
" in similar service shall be aluminum.

secure Aluminum Jacketing in place (over insulatiozn
eievated temperatwe secrvice only) shall be
Pop rivess used

¢ 002802




STANSARDS

COATINGS AND INSULATION MANUAL
INSULATION WEATHER BARARIER MAT ERIALS SPECIFICATIONS
STAINLESS STEEL JACKETING

Elevesed enc Low Temperctures

MAN, SEQT PART

K11.2 870 23

I55UT A DATE /il

PALCE 3 or z

ZATHER BARRIER MATERIALS

- . . 3 . - -
1.1 Deseripiion  Stainless Steel Jacketing is com=
mercially available in forms of 36“ x 96 sheets;
it per roil. Material in both sheets
016" chick, with %" corrugation.

¢ Covers Preiabricated seciiona) covers
uiated shozt and long radivs clbows, tees, line
scs, and screwed and buiteweided ASA 150 ib
> wvalves shall be used when readily

o

Covers Prefabricated gore-type covers for
2 2 to 1 elliptica! heads shall be used
13'=(" diameter when readily available.

1.4 Meterial Requirements end Coverage (for lnse-
letion Piping) Scc Tables Iaad Il

2. AUXILIARY MATERIALS

2.1 Streps ond Scais Sizaps and scals used 1
sccure Stainless Steel jackesing in place shall 5e
%" X 016" s:ainless steel or monel for vessel and
ecuipment jackering, 4" X 016" stainless stecl o
monci for pipe jacketing.

Sheet meial screws used o
in place (over

2.2 Scrows cnd Rivets
secure Stajnless Steel Jackeiing
insulation in eclevated temperature service Oaly)
shail be Pan Head No. 7 X %" stzinless steel. Pop -
rivets used in similas service shall be swminless
steel.

TABLE I. STAINLESS STEEL VITKE 2" LAP

Quentities (Square Feet) Reguired for 100 Linecr Fees of Pipe Covering!

|
z ! ;’_3?9 I' Nominc! Insulation Thickness (Inches)
ey 4 i y IS B "' — :
: ! Clia) B 1Y 2 |2y | 3 |3y 4 4y, 5 1 sy | &
- 1 b 3
; i iy b ss 156 202 | 228 258 284 315 ;
T A I T 130 155 | 2020 226 255 283 312 340 |
2 i Y . 87 128 136 | - 20% 225 256 263 313 340 i
z i P ‘ ;
e | b o1te t o142 | 172 | 208 229 258 284 313 341 :
: T bosy bo1ie ] 185 | 171 | 200 228 255 284 312 340 i
TES L A :, 127 185 158 227 255 283 312 340 357 :
- H P2 § k2 7 201 | . 225 |- 236 284 313 341 365 :
i . H :
Cos A 250 225 256 264 313 341 365 405 418 450 ¢
: : o4 o207 225 258 284 313 341 385 423 425 450 480
— ‘ € ;235 | 284 313 343 365 403 430 457 488 505 | 3533 |
¢ - 341 385 405 425 -1 457 4E8 515 543 562 550
- —_—— ! g B ' :
T o b 433 | 431 .| 458 486 514 541 585 557 853 842
- | 458 |- 488 518 541 585 558 625 854 675 652
L ! 488 516 543 57% 558 626 854 &st 707 727
, 18 i 543 | 57i 585 625 854 681 705 737 ¢ 754 7&:
. ‘ Py i 565 ! 825 | 834 6862 758 757 764 752 8§05 £34
o Tiz 854 , 882 | 7S 737 T 784 7s2 £20 £47 873 gss
- —— Loze | 78% ! 725 820 847 875 $03 930 §58 972 1135
—_— b | 20 | ss8 (113 1013 1041 | 1083 1058 1124 1136 1163
__.___‘ Q. . in squaie feed, are those required to cover 100 Tinear feet of insulated straight piping, Longiwcinal 2° laps are in-
—tr Clecol; 20 Duli 1375, bases on 48" lenag rolls of felt, also are inciuced.
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COMRCOl and Use O tac Jaieimas Insu.-..o.
Specifications.

10 spare zepetition of i
& Coastruction Speci
Insulation Speciiication is
em Construction Specifications

Construction Spc.,,..t...w':s
10 the work at hand, become part of the

e Sys.c

Coanstruc-
are provi d for each of the
sulation sysiems, e.g., rigic, bat:
ayed or foamed; separate Sys:e...
cations are proviced for elevated
temperature
outiined in the System Coastruction
zre thost considered adequate by
contractors, with modifications to suit
tested  and accepted Monsanto practices.

The System Cosnstruction Specifications concain

Typical Drawings of application dewails. These

crawings supplement aac al.usz:a.c instructions

coniained o
v

3 _

applications within these

“Tand, VIII is not fully covered at this time.

2.3 Limisctions  Details of appiication for thermal
im Tom eariien RAanm 1
s systems in Temperature Ranges IV, V,

ad

'
-l

aad Vi are adequazely covered ia the System Con- -

swruetion Specifications. Every cerail of application
ior sysiems in Temperatwe Ranages I, I, III, IV,

: (For
scope and discussion of Temperatwre Ranges see

. Kil.1 8¢ 3.)

- be revised 10 suit.

Daia for many items in tank, pressure vessel, an
piping design fo: low tempesature

cx::crc.y-...gh tempesatuse service are stiil evolving,
items therefose

and insulation de:ails for these
cre not providec. When these dat
use, the Sysiem Coastruction Specifications will
Coastruciion cetails not covered
in these Specificatioas wili have 0 be worxed out
as special cesiga probiems.

3. OTHER CONTRACT DOCUMENTS The Geaerzl
lasuiation Speciiication anc the Sysiem Consiruction
Specifications have been prepared so char ther
wiil be no conflict berwegsn them and the following
Monsasnto Coniract Forms:

(1) G428, Rev 3/82, “'Lump-Sum Agreement'’”.

(2) G430, Rev 3/62, **Cosi-Plus Agreement'.

(3) G440, Rev 3/62, ra. Conditions'',

(4) G441, Rev 3/82, ' Cc::mc:.:c of insurance’’.

Supplementary General Conditions to suit require-
ments of an iacdivigual project; the Therma!l Insula-
tion Schedule (see Kil.l Sié 2); the Project Draw-
ings; and Monsanto's Purchase Orcer are ocher
Contract Documents that may be requirec.

¢ 002805
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MAN. SECT PART 3

| STANDARDS

Lewseals

COATINGS AND INSULATICON MANUA

TEERMAL INSULATION CONSTRUCTION SFZCIFICATIONS : 1. STD 5%
“hwiir : RIGID INSULATION SYSTEMS eve 5 Joare 1/EZ
— Elevated Tezperature =
i . PAGE ] orls
—~ :—, * ' .
’ — . - - - ee

A S
JCETICNS *

5TDS .

STAF. .
SUDS | ..

L l. GENERAL

i AGRI

D.v i

’3) 1.1 Scove This Ceastruction Specificstica covers applicetion of rigld thexmsd

IR izsulation systems to vessels, eguinzent, and piping operatirng witzin -process

L 11 sempercture lizmits 130 to 200 F. It skell be used in conjuction with the Gemerel -
bl Insulciion Comsiruchicn Specification and with the Insulation Materials Specd-
e Sications thet éeseribe in devall the materiels selecied for the Work. . .

! : 12 Definiticns S - .

N .

) +e2el Rigid Tmswiction for Vessels end Eouwirzent Rigld Insuletion materials

.

(ORI L IR TITY

PORCATE

iy

— for vesszls exd eguirment ere preformed boards, flav blocks, bevelled lags,
7 curved sidewall scgments, and shaped hezl segments of reletively high deasity azi
ccmprehensive strengih, in specified sizes end thicknesses, skown in Typical

| :l‘vc"?‘a rewings conteined berein. (Batt and blenket insuletion meterials, sprayed-
5 in-plece Insuleticn meterials, and molding -type cemeat insulations are not coverad
T in this Specificetion.)

| 4d ' . B .

:_I‘ L.2.2 Rigié Pipe Covexring Riglé pipe coverings exe sectlions or segments pre-
5 molided ir specified thickness to suit stendard pipe end insuletion dimensions H

oIV end prelorzed or premolded sections in specified thickness to suit dimensions of
67 | stendexrd threaded or dbult-welding short and leng redius elbows, tees, reducing
A £ittings, line flenges, and valves., Covers for flanged fittings and valves,

speciel fivtings, and pipe bends are formed in the field from pipe covering.

e )| 2. APTLICLTION, VEESSILS AND EOQUIFPMENT Insulatioz meterizls shall be epplied
1

2.2 Cenerel  Apply insuletion directly egeinst vessel or equipment sw?ace.
Zlocks shzil e leld with edges tightly butted, with the exé joints of eesckz lgyexr
es well &s o2 Joinis between muitizle lzyers (where recuired) sizggered. Al
Loyers 02 incolotiox shell be secured wath Inswlievion streps on 12" centers.
Irovleotion epypiied to drremuler surlaces where Surepds cannot be uscd, szal: be
scoured with ware, drawa taut, twisted and the ends exbedded into tke iInsulcilon.
Individug? micees of insulevicn hovinz gxy voids, brcken cormers or irremiler
surfaces shods ©e polzved up wWati high Tcnporatiae cemeat wien belxng lsié up.

l” . WWRFERENCES C,ww &, W.GCC, & . M.¢2,

26 in singie or double leyers of the thickness shows in the Drawings and the Therm
—2 Insulation Schedule. Insuletion materials, awdliery materials, and weather barrie
: = meteriels sbell be those shown in the Materisls Specifications. :

L Es . . - . - B . . . . . e
, g.l Sx-mvcr't_s e.:‘.c Fastei._in§ Device; The Cfntre.ct?r shall :I.nspecf '_bhe items .
i — <o be .msu"'.e.‘;ec. ©o see that supporv end fesvening ogvic?.? gxe instelled in cone
e Zormity with typicel drawings conteined hersin. Vhea additicnel supporc and
Tes . fesizning devices axe reguired, the Engineer shall éirect and egpprove tzelr
Cti | instellietion. In no case shell the Comtractor proceed with the attechment of
5§ 4hese itezs, withoul permission and epproval froa the Engineer.

¢ 002807 !
002 ;
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2.4 Tommios gnmé Mexholes  Insulohlon Por nocozic necxs skall be inmelulicd :
witnovoozol. Shzmzes szell ot be Insulcstad when servies texporouiure is i
Leco Ttz 200 P miess recuincd for mersonnel-provection Or process.
Tnsulicticn szcil be szzled ot nozofics exd menkoles witk weslherprooling
=zooic or Zleziinz. .
Vmors noczlzs IxmterPfore witk stredsing, & 2 1/5" dla. rod (Ha-

fvgulionien eontrzetor) saell be plzesd exround the rozzle axi

cezmeld To this itk two seels por sitroy. Inswletioz for mzrholes,

o
ss 2iang
- 2 < N e .
s3 &2 Tie insuletich.

2s gnl covers stzll de

2.5 Flznges on heat exchangers
xoulosicon szoi me steppeld abv flanges To pera

orl ghells ghzll be Inswletzd as spzeified dn Ih
zrez Inzsilicz o2 bolts on cover pletes shall bo Iz

2.5 Veszel Ters Vessel lexs szell be in
cel Ingpulzuicn zkgil bs brougzt up to zzd
Ticn ghzll exoend sround legs end e
tommEzny Line. Thicimess of dinsulziion er
2ziZ o2 Taz sghell imsuletion tkickness.

o et T e I ay
Loy S VISt - -

“renan e M Smmy ™ol o g} < R
suoporte- Sce Tetellsd Drawings conteained he
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Mackhine s::c.c‘xcd ssd fastcaed bands
spacec 12" on ceaters as pesiphery, secu:ed
* to ¥%* dia floating zing arouad nozzle. ‘

, Sevelled iasulation lags ‘.2 X "‘",
.{lazzet size biocks ssc o;..o:...).
3 RS .

‘Bottoxz Suppost Riag
(See DetailA)

UEAARERASRAL
min

} _

Eleg It

—e ,/u

e
U
’U

. vz
U
19

Y BN

-

T
s
<
[A]
&
A

1]
(1]

1, Weid stud 1o susince fzee of

-3

"t ‘oz :ill seale on 12" .Ceatess arouzl
o p'&:ip’:.c:y, 03 §" caatess verically.

< ‘2 Izpale .-s;..a..o.. over sud azd
T ;Sozce dowa €lip oz prouudiang ezé of

_stud,
3. Pzess clip &
azd s2ip off e

‘P2P Nolsen s Siud

LT ICATTON CF RIGIN TINSULLTICN 20 VISSTLS

Tl TE.=h00 B

C 002817




"

P REE ce g L meem g - y ANDARDS S ’
{RE® it STONC. JC X T ooy .
Ipazs 12 or |3 -M_,

/— Conzinuous Weld ' . -
/ o~ Y* Dia Red

’ K “ ey e dntermittes: Weid . N
AT / @ e Neros Y. S, /oo * - /—I:.:c:r..z::ca: Weic

0

N AVs Ty Red Spacer Tack /~)/ : ;
O _vwadiro.c : —_ !
NP av s 0-¢ /—7“77 i !

, Y S
s f/ 1 U S omemmin 4 : :
: ‘// J i s . 2™ | L
' ) H // . : ©o&da . I/ . - 14 I . ]
H "/ h i P . ) - . I ‘e H
7 . . ) ‘,

-- -
~

Foey-s
o
®
1
»
Y
[+]
n.
|

oin SLis!d As s omn & o . .
Reia Shicld Angloe At Intermedicte Suzport Rings Sottom Support Ring
- Waoal) Q-" - 24 Y0 mames Jmimeyn] -
Tep Knuckle Radivs &+ 1% max intervals on .
. - vessel bedy)
—~—— & S — ¢ Qem——r - - . ),
CITAT L. IIOTETIS O RATN SITETD ANCIE LMD SUPRCEY RINGS MY a2 48D T

o = e e e 27 S e o o <o ——

)

N

)

{

)

t

] H

: :

.; .

‘ T EiZia Al Lay in Rings (2) and (3] of Suscassivaly
, + Smaler $ N
. . Sceure wi i i 22 10 Usoer Suppdit Ring on Sidowell;

Sceuro tp Fiog : ¢ Suppent Ring Cihaiviss,

TIDAT B, TLACEMEND OF SZAPED SIEMEIIUS CN VESSIL DISEED ZEIDS.

S C nnog; 8 ‘
. A4 A o7




i /= STANDARDS o
s - : - : 4 Kll.5 S7vo. Y%
I . -

FEPN FYRS PLoNt

O S N et e

I e

va b - -

RO R CENCTR L UAS LRoTe =) B
WEIRD SIQUIRDD LD TEMEPIRLTURZ L30VE 330 T

TUSITLATIOY DETATIS FOR FLANGTD VAIVES
=

R N R . . B e

i

|
|

Lo DERMINATICN OF INSULATICN AT UNINSUTATED FLANGES AND VAIVES

Plastic Weather Coat

rature Cenernt

. ol N

Y——B‘ild up to thickness of pipe insulatioan wiik
". e .

Znd of Pipe
Izsulaticx -
<
%
— \ /’A

TIUSTDATION FOR LY IPS 0D SMWIITR FOTTINGS AD VALVES - ;

¢ 002819

VI SRDVCIDED COVEES ARE XIT USD




—— e —— e — .N HV - . C b e e S e o —————— vhv “emre. me e
B . . y 3 P B Rt ]
ke 4 [ P ..m [PIRE 9 4 H " .\. u/d
TR P S 2] M g al g Wi
W o 3 3 W -
w93 O - B L BN
g 2 5 ay REN
O lulw G ey 9 2 L B A N
I o ) b 9 g 0N, n, 1
bl I U0 g o gt ] 1 ,
. Loy oos - (5} 0,2 N, a 32
(%] T 1 " N 1 £ 9 .
2 3 5 0 a. 3 g
g Ad R
B 4 3 e
4 N = Sz o o G e - By L)
LN . 3 - -nw R Wo../l . W wA ﬁ .
i —t Candd ‘s -Mh - o . 1] y 1
w. e ° 3 & g B avie Y .
w uly A L - T I T , (o]
;<3| by B g B8 E g
. k : < . 3
i “ia IR o RERR SR st (o
S ¢ P aSeHEEET @
S 3 e w Y58 g (4%
=Y F IR - o
g 0 64 suwg d @ > S L0809
w 99 s 3 g o R o, “ & H . o
Ao 2, o -3 w g9 9 4.9~ 3 \
T 9o Y Do W 9 -0, — a3 v o U 0 e ; : .
o g (8 oy oa e ¥ Y ° Ao or Q4 o' . , o o ko : '
] S LaY ey Bed " o 12 ™ & <. i | 5%
2 Yo g Y@ w2ag s Lo AR Iy
o how P8 28§ C I P AN T B e S W -
i g. % g G e EMEYS R>30 8356,
n SIS MRS E LR IR E R ] o
.o (] D Y o] “ 1 o N [ o .
e Y .Y e o 5 . e uz @ ne D W D g
2 Gog, fodoaed wf CgE R g : : :
y u -~ 0 > e t] o J-e b
5 Q 2., 8 by vl b PRIV R R
- = h N [ Q > LR )
== o S g o G bt
2w Ly O Sy oA Moy g8 e .G
Z oo o 2 =~ > et I [Yo Ryt
NI o~ .2 g ) retd W oo o = B g o og g 9
) %Y LIS ST IR s SR v | T B A ) e ’ .
S [ R R o B> 2 HI - A o P ] I BRI TR e )
9 O o5 : | . .
o 2 ,
A LV R
A P . .
YOGy w 84 g 4.2y g,
¢ oA S 9 £ G039
YRR 3 H 2.5 w8y
49 00— ¢ 2 “od w3 g U
£4 05 iy 3 G Y e
0 &) o 5 ] Q ‘G E 0
vy o n, : G4t
w2 3 oy o g ,
\n. 2z =3 .v_ It o o L2 o . |
K [} H , e (3 Lo G . ; i , ' [ :
w2 O o Iz - | G et 08 e || R 2 g 1 e
Toul NS 153 : G~ AR . ' , SR ! ' ! ,
o! g .S H >3 s ' !
9% > u 3 w &g | .
I 4 & o, It 03 . ! : ! i
-9 o g Q By oG d ¢ 9
EEY N | . RS I B RS . ‘-
0z W a I B I I . .
o - Q €3 : '
.4 ‘o3 e
' - trq e d
« 9 3 o .
o 3
b Fod . e
w nm . 13 “ . '
_M © o Dl 2B, e o .m . D. '
i wd O o Bojl’y iy egl
A o 0. s 9 3 o < | ! , . , .
Bt 9,0 Mg .9 . A -3 W
W Bhed a By o 2 O I ,
“w {4 e W... oo w 3G e s -3
G PR N - oG 3 3] I
q -1 S et ooty € ,
m - ¢ oun w3z " = .“m NB] "w U .nm ; !
¥ - a St 3 B |
2 moass G E8mEdd Gos L
‘ v G e = ERY ,
. - 2 8% s 8 o noogyEse ,
» ) u o a9 oy Han g
w: Ity > 13 AR A ote a3 . :
< [l BT P B AR TICT ' | .
P ) i KA 32, -8 oz PER I N
3 .
ERRRE of V11 | EREARNEARRT
LI I o b I AU IO WY O N v+ Y (O DG DS SO DO O R RO R I [ PP OO OV DO I . vt * -
? .. g IR0 IS BN Ozl tool-tn] :1olela 3 el ololelols - S tede :_ | - J
I I R u HIBE “latel2 1 o]l L 0 S R R B 20 e e gl - 2
e b EUARR
¢ /w L [RLTAY \ CIINY LA IDIY MO VVACH AL GGUL-SIOMIAID SILY I LA LY J
- St . Wa CHEILIION LY 13H7 U 12D7 1D ALACHLEY 5 it PN

. o e e B cv— O .-

TEIAKEe ASE CENAWN RY

ne

HR OUT I,

=*ww av |

TR TP SNY IS %3




(. CATALYTIC CONSTRUCTION COUPANY
’ PHILADELENIA 8 PA. -

e

THERMAL INSULATION SCHEDULE

. 2

. Spécification No. 31090-2200-00-4.

“tions, this schedule shall govern,

The following legend is used heredn:

¢

-

Anpendix "A" to SP-31090-2200-00-4 Page 1 of 9
GENERAL ‘ T
1. Insulation materials and application shall be in accordnnce with Catalytio ‘;

Where discrepancies exist between this ochodulo nnd drauingo onvopecificaeo

HC: Heat Conservation ey
PP:. Personnel Protection ol R
. 8: Shell Side of Exchanger t
.. T: Tube-Side of Exchanger
EQUIPME ’ .
’ 1.'iInsulation thickness and opecification to be used shall be as lioted herein. -
' .nz.*lVents and drains from insulated equipment shall be insulated with the
..+ equipment up to the f£irst block valve, Thickness of this.insulation shall
' bell/2" less than on adjacernt surfaces except the minimum thickness shall
~be 1", )
- 3, The sizes of equipment listed herein are for refexence only, Actusl oizon o
L -{are given on the reference drnwings. , B - L fu,
?;an ‘Equipment requiring insulation £or heat conservation ohnll be insulated.
. - completely, All equipment ohnll be insulnted for thio purpooe unless
“"otherwise noted,
ilst“'Equipment requiring insulation for personnel protection shall be inoulated
' all over except as noted herein or on the drawing, . R
o : o /’ w L
PIPING.. _ ‘ L ST
. . ‘ ',.- ' .o
[l. Pipe lines to be insulated are listed in Piping Summary Tnbles P-301 and .
". ' F=302, The thickness of insulation and opecification to be used are liated ‘
'the:eiﬂo
2. The full extent of lines requiting insulation for heat conservation shall
be insulated except as opeoified in Monsanto Speoifioation ‘Klle=4 STD 1ox,=~
. Section 3.1.2. Bt
.3.” Piping requiring insulation for.personnel protection shall be insulated

. only to the extent specified by Monsanto Specification Kll.4 STD 10X,
. Seetion 7.1 and as shown on the piping drawings. Valves &i flanges in
- ‘portions of lines insulateo.for personnel protection shall be insulated.

¢ . . .
- . ’
. .

SO . ¢-002821 "

1




Piioop HREY BEE o TR 3

ccaa’ CATALYTIC CONSTRUCTION COXPANY
: o PNII.ADCL.PNIA & PA, %
7\~ : ‘
i . THERMAL INSULATION SCHEDULE
3 ) - . Page 2 of 9
™Y —

INSTRUMENTS B
1. ' In addition to the instruments listed herein to be insulated, the following
%« instruments shall be 1naulated as part of the piping..’

Y
i

' a. 'All control valvcs and orificc flanges located in steam liggi{

. v ,
P . b A11 steam :raced control valves and orifice flanges. ,'.-;...- e
i - el All control valves and orifice fla.ngea with cperating temperatqrec .,':-'
o over 500°F, : pot
f 4 ,\ -,

i ..d., All instruments located in sectiona of pipe lines or on oquipment 1
' insulated for personnel protection. , b
i

2. ' Con:rol valves are designated as FCV, ICV, PCV and ICV,

3., Instrument lines from flow meter orifices to transmitters shall be
© -+ difsulated. . .

4, Care shall be taken that the insulation does not interfere vith the - .
- operation or visibility of instrumants such.as level and pressure gauges, -
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WONSANTO COMPANY ) I , :
: : SECTION NO. AREA
THERMAL INSULATION SCHEDULE FOR CQUIPHENT AND PIPING €S TIMATE No. A NOn
DIVISION . LOCATION PREPAREOC BY, UA-\".
srosger ! sweer _3 or__9 :
N Biddor to Submls
[Ll}w or| Refetence Size of Doll.gn ﬂ“:::." Bore Surface Unis Teto!
Equip. D';:::L":' E:\:r:n\:;r Temp, F | Spocificatlen to Covar Cost Cest Remarks .
a ]l(qf]'?hi' Quontity l Unirs? ' $ - . ™
> 4'-0 1.D 1% 1 I
5101 5101 & 18" 0D 208 |STD 100 ‘o o
51D2 207 1.0, 24 =
51D2 | SH.1 & 5'60.D| Varies| STD 100
sip3 | 3103 9'¢! 1.D, 1%,2 & 3 Moo .
SH.1 + |& 5'=-81ID] Variesj STD 100 : L ’
5104 10'-6 x 2% & 3¢ ) 3
51D4 | SH.1 . | 145'-6 Varies| STD 100 .
51D5 5'-6 x 2L & 3
51D5 | sh,1 123'-0 | Varies|STD 100
) »
VP=4b~ ¥RV S<655 §5-2%5,T-1
51El 88<9-5 | U=-Tube’ T-195 | STD 100
VP-46- | 1043/4"x% S=194 |S-1 . 1 Insulate Shell
51E2 |88-11-5|16'-0 | T-107 |STD 100 - Side Only, PP
VP-46- 18-5/8" x| S-455 |S-2k,T-1% Insulate Exp. Joint
("‘83 88-10-4 . 8'-_0 T-208 | STD 100 -with 2" Thick Insu
. VP-46- | 18" % | S<435 |§-2%,T-1% .
51E6 | 88-10=-5 161-5 T=250 {STD 100 *
VP46~ | 122374 x| S-455 |S-2%,T-2k i Ve Weather Barrier .
51E7 |88-10-6 |16'~4 - T«425 | STD 130 s Spec K1103 STD 65
VP-46- |35%" x §-250 }S-1 Insulate Shell
S51E8 88-10-7v 17 f;-O T«105 {STD 100 . Side Only. PP
VP-46- [1.9" 0.D{ S-107 [T-1k - Insulate Tube
51E9 | 88-24-1 | Tube * T~455 |STD 100 Side Only PP
VP-46- |54 x S-354 [S-2, T-2 '
51E10 | 88-11-1 |167-0 | T<320 |STD 100 ;
VEe46= 13557« §-233 {S-1 : Insulate Shell -
NN\SIEIZ 88-10-8 {17%-0 T-107 {STD 100 Side Only. PP
{ VP=46- |40™ x $-331 (S-1% Insulate Shell
51E13 |88-11-2 [16'-0 T-107 |STD 100 Side Only. PP
VP-46- 14" x | S-280 |8-1 Insulate Shell
51E14 |88-10-3 {4'6 T-88 STD 100 Side Only. PP
: VP-46- |26" x §-280 |S-1 Insulate Shell
P1ELS 1gg-11-6 |18'-0 T-107 |STD 100 . Side Only. PP
NOTE: . 2 , R
) 1. Fot piping, linear fest; for gqulpment, squate faet, -
C . Orig Date Revl | Date Rev 2 Dote . vet
B o ' -
’ : \ l o “;"t - e . R ‘
. Checked . . ) R N ot
Approved . (: 002 23 St f'

B . hi




@NSANTO COMPANY

. . SECTION NO.___\ AREA
THE{!MAL INSULATION SCHECULE FOR EQUIPMENT AND PIPING TSTIMATE NO. €A NO»
Division_! LOCATION PREPARED BY oAYE
ra;ﬁvj_ sweer 4 __or__ 9
=\, , ‘YT ———
H . _ Blddor to Submir
L'Jn. or R‘;‘"T““ !s,'l" of Dosign TM:::." Bore Surface Unlt Tots!
Equip. feving . POOT | Tomp, P | Spoclilection to Covar Cost Co Remorks
Number Equipment Numbee s -
| '" . K11=2 Quantity l Units? $ $ ;
* Tvp-46- |24 x  |S-406 §-2 » Insulate shell side
1E16 |88-11-3 | 8'-0  |T-107 | Std 100 only.. PP
' V¥es4b= L4 % 8=~3080 Sl Insulato sholl side
51E17 | 88-11-4 | 8'-0  |T-89 Std 100 only, PP . ~
VP46~ |30%217=018-107 | T-1} - Insulate Tube sidg
- 1718 | 88-9-1 |U~Tubex |T-380 std 100 only., PP -°
VP-46~ |18" x §-525 S-2% Insulate shell side
1720 | 88-11-7 |17'-0 T-107 |Std 100 - only, PP
*Exchangbr has two sectiohs .
VP-46~ K ’ 3 {Insulate external
51H1 1| 88=6=1 . |Pipe 572 - §td 100 process piping only.
A § VP-46- | . & 3 " |Insulate external’
a “1‘12 88-6-2 Pipe 572 std 100 pProcess Eiging only
l"' VP=46= 4n 3 Insulate external
- I51H3 '| 88=6~3 Pipe 572 std 100 o process piping only,
5131 VP=46- See . 1% Insulate steam line,
5132 | 88=5~1 ‘Dwg, 366 .1 std 100 separator & chest
; jonly,
~- 4
N _
\ "
O :
N
NOTE: - N -
1. For piping, tinear feet; fo: equipment, square feet,
C . Org | Dote | Revl | Dote | Rev2 | Dote |
By : v ) .
Checked S SRR e “, oo N
Appreved . s . - y C 002824 ' : o

V‘"
- at




MOHSANTO COMFANY

' THE‘RMAL INSULATION SCHEDULE FOR EQUIPMENT AND PIPING

SECTION NO.

ESTIMATE NO.

Bivision LOGATION PREPARED BY oATE
rroJEcT sheEY ___ S or__9
o — -1 Bidder o Scbmlt
Lino °" Raferonce ;ll:i of bulgn TM:::"' . Bore Surface Untt Torol " )
Equips | Dwalng E :’ o of Temp, P | Specificotion to Covor Cost Cost emarks
uraber guipmnt . I?i"{b'z' Quontity - I Units® $ $ ’
S1P1l- |- _ B x 15 x ' .
162 &k 100 Std 100 Stéam Traced
- 3 ow 1% x 1 , -
51P3 gk 110 Std 100 Steam Traged
5124 U 3x 1y x 1% M ey -
-182 8% 208 std 100 Steam Traced
BT . [3xzx 1 '
1-1&2 8% . 114 std 100 Steam Traced
S1P9 | VP=46~ 3
-1&2 | 88-14-1 110 x 21 | 515 - std 100 .
51P12 | . 6x4x 1 . .
1=182 10% 280 std 100 PP
' 451P13 - 10.x 8 x .3
-1&2 20: 538 Std 100 .
51715 - 3%k x : 1% 1,
=1&2 | . " ..110% 380 std 100 PP
|| . |6x4x 3
( ™2 10% . 525 ‘Std 100
sxPl9 4x3x : 1k - .
-~1&2 - 113, 180 Std 100 . Steam Traced
51227 | o 3% 1 x ‘ % | R K N
~1&2 8. 415 | std 100 Steam Traced
i,
51R3 . 7'-0 x | 3 . Weather Barrier
~-182 | 51R3 23%=6 515 std 130 Spec K11-3 std 65
i i
VP=bb= 3 | . * {Steam Traced, Cover
\» 5153 | 88=18-1 : 125 std 100 to be Removable
: i
N .
i
™
NOTE: P ‘ = -
1. For piping, linear fcat; for equipment, squate feet. ~ LEGEND: PUMP SIZES
. ) 3 x 1% x 8
. o Orlg Date | Rev} Dote Rev 2 Dote - - Suction Discharge Ca:ing
Checked ' . ‘r‘ | o P .
Approved ' By L ij“ ._ o
C 002825 T
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UNSANTQ COMPANY )
SZETIDN MO, ARTA
'ﬂ'...f? AL n:sz:t.m e '"'UJL" FCR CCuIP L‘:C:l? &0 Pl?i:!?a CSTLAATE NO. Lok HO
oivision LOCATION PRCPARTD DY OAYQ
rROJCEY s ewcar 6 ___or__9 ’
:.-_—V:.:.J— —— e e
ORI | Ci2dsr e felmiy ‘
L; | Qotorance Sizo of Basi . ﬂ":ia."' . Cero - 5 oty Foict
"D ve : - 3ICN ] TN o4 9 - .
Cqulp. C;;ct:t;g GF‘.L’- or ?e::;? £ | Sposiiiccilon 0 Covor . c;” :cga, Remsis
F2 Quigson? ;f,_.z:,s, - - - s $ . .
" KIi1~2 Ceandity l Catto
T . = T |Tnesiate s and |
S1T2 131T2 '-0x12'-D 110 |} Std 100 Bottom Half -0of Shell '
6'0 x o 1 .
15174 5174 151 =0 280 | Std 100 PP )
: 5«0 % - : D i .
S1T5 | S1TS 12'-0 380 |std 100 PP . ’
8'=6"I,D ‘ 2 Weather Barrier
51T7 & 5177 X g;‘-o 150 }Std 130 Spec K11-3 Std 65
‘ 5'-0 x 1 Insulate lower
51T9 | 5179 26V-6 175 std 100 . section -0f shell only
‘ VP-46= | 24" x ‘ 2 Provide Finger straps
51T16 | 88~41=1 | 2'<4 366 istd 100 to sungorg insml
P S.1 |16% 0.0.] 1
S1T17 {Std 4 % 3'=0"1% 212 |std 100 o PP (Monsanto Seds)
(’— N i.. vy
N ~_,1 '
1]
J 1
X! ‘ .
o - .
‘ .
™ .
HOTE: o .
1. For piping, binzar £23%; for csulomant, Squsta fost, ’ 4
' Srlg *Lﬁch Rovl | Dsteo | Rov2 ] Bote o o h
Checked . N .
. ; C 002826 ;!
Aszroved .

Y RS R e ~ LT
! Ve e ool
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X,95

. ladders, platforms, and similar Items from low temperature .

X.95
plofd

R/0 6-15-62"

Insulation

insulation is provided on vessels, equipment, and piping for heat
conservation, process stabllity, prevention of condensation, and
personnel protection. Preformed polyurethane is used to reduce
heat leak in cold service; calcium silicate is used in high
temperature service.. In temperature ranges from +25F to 150F
mineral wool, foam glas, and "K-Kote' Mastic are used, Mineral
wool is also used as flire protection over polyurethane on vessels
and equlpment.

Design K values for these materials are shown In Figure 1,

High temperature insulation to 1200F is preformed Kaylo, a calcium
silicate material by Owens-Corning Fiberglass Corporation. For
temperatures above 1200F, Kaylo 20 High Temperature Insulation is
used. Insulation thicknesses for equipment and piping appear In
Figures 2 and 3, respectively. Multiple layers are provided for
the higher temperature ranges. The insulation system is completed
by accessorlies including insulation filler, caulking mastic,
reinforcing membrane of glass fiber, and Lion 011 Seal Perm weather
coating. in battery limits, aluminum sheet is used for protective
Jacketing on piping while asbestos roofing felt is used off battery
limits. Expansion Jolnt spacing Is approximately 18 ft on piping.

Low temperature insulation Is Type U-200 preformed, fire retardant,
rigid polyéster polyurethane, foamed with Freon 11, by Union
Asbestos & Rubber Company. On vessels and equipment, polyurethane
insulation Is fireproofed with two inches of mineral wool block.
Figures 4 and 5 show polyurethane thicknesses for equlpment and
piping. Plping expansion joint spacing is shown in Figure 6.
Accessory materials to form a complete insulation system include
lagging adhesive, joint sealer, caulking.mastic, glass flber
reinforcing membrane, Interior and exterior vapor barriers, and
aluminum protective Jacketing.

Insulating materials and thicknesses used for temperatures between
+25F and 150F appear In Figure 7. Molsture seals have been pro-
vided for temperatures below BOF, Mineral woollblock Is ''PV
Supertemp'* by Eagle=Picher Company; foam glass block is preformed
cellular glass block, § to 11 pound density, by Pittsburgh-Corning
Corporation; and insulating mastic is '"K-Kote™, a cork filled
asphaltic mastic by Lion 0il Company.

Measures have been taken to avold frost on appurtenances attached
to cold equipment. Wood blocks are used to isolate foundations,

services. Tapered insulation is employed where required on instru=- .
ment runs, safety valve Inlets, and similar connections.

Insulation summaries are' included in this section showing size,

configuration, and insulation codes for major items of equipment.
i -
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FI1GURE 2

HOT VESSEL & EQUIPMENT INSULATION

X

.95

p3
R/0 6-15-62

code Number 101 151 201 251 301 302 352 Loz 452 Special
tTompel"-':\ture 200 & 201 301 401 501 601 g0l 1001 1101 Over 1200
Range below 300 400 500 600 900 1000 1100 1200
‘Thickness . 7 Required insu-
Single Layer 1t 1 20 210 3n lation to be
' specified for
Thickness . B individual
' Double Layer : 3 v L4iv equipment.
!
¢ 002833




X .95
‘ o b
7 FIGURE 3 R/0 6-15-62
B HOT PIPING INSULATION '
THICKNESS IN INCHES
Code | R s T v, v W X
Temperasuré - 151 QS] 601 751 901 1051 1201
Range “F to to. to. to. to to to

- 450 600 750 900 1050 1200 1800
‘ Q
1" & Under " " 14 20 2n 23 _5
130 1n ]%ll 14n v 2n 240 o é :
2» AL P B0 21 23 25" o
3 _ " Rt 13 T2 23m 3 253

. F_,, 1%‘" ' ].ku 21 ‘ 21 2,12,, 3N gg; .
1" L] I 1" 11 ] 1] ]

- e :ll :iu - zn ’ zn T~ :iu . ;" . ;_‘.n ‘z;gl;
h o e 2 24 23 3 3;- =LE
¢ . DO
121 ' 1u o1 21 21 3 30 o ; 2
14 130 20 24 230, 3 34 zz2
16 B 20 240 3 30 33 3w
e —— 184 ].‘iu 2n 24 3 3n 330 25:}
T A A P -
: ww +

Over 2t as specified on the drawings
SINGLE LAYER DOUBLE LAYER

NOTE: Oouble layer insulation required for 3" [PS and less,
gbove 750F and for piping &' IPS and larger, above
ST s “600F., - S )

240
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R/0 6-15-62

FIGURE &

LOW TEMPERATURE INSULATION FOR VESSELS_AND EQUIPMENT

THICKNESS IN_INCHES |

Insulation Code No. 30 35 40 45 50 55 60

Temperature Range from +25 =45 -85 - «}25 =165 =210 ~255

to =44 =84 =124 -164 ~-209 =254 =300

External Layer 2 2 20 20 2 20 20

(Minera! Wood) ) /,;’ﬁ

Polyurethane . in ]%u 2n 2%u 3n 3%n Qd'
Approx. Total Thickness 3n 330 by Lin 5n 530 6" :

Single Layer of Polyurethane Two Layers of Poly-

: - . urethane

241 ' ‘ C 002835
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FIGURE 5

LOW TEMPERATURE INSULATION FOR PIFING

_(POLYURETHANE PREFORMED PIPE INSULAIT(ON)

X.95
.p 6
R/0 6-15-62

I

Insulation Code A 8 c D | E F G H
Temp. Range °F +70 +25 -1 =51 " -101  -150 =201  -251
+26 =10 -50 , =100 i =150 =200 =250 =300
Pipe Size (Thickness in _inches)
1 & Smaller 3/40 10 el 1B ‘l’; 21 21 2310 210
140 3/4n 11 14 140 \ 24 21 240 2
2t 3/74m Coque Sl 20 \ 21 241 y2 ol 30
3 3/4n 1in 13 218 C 23w 23 3n 3n
3/4n 13 14n 214 21n 3n 3 34
en 3/4m 150 214 23 21n 3n 330 3§u
gn BRI 140 an 23n 24 3n 33 L
10t 1T 15 - 20 2341 3n 35 33 Ln
124 1L 140 2n 2314 3 334 330 Lo
14 & Over 1] 130 21 23" . 3w 3in AT Lin

Use two layers
insulation over 3' =~

for
/////}

002&36

e
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X .95

p 7
R/0 6-15-62
FIGURE 6

. SPACING BETWEEN 1%'EXPANSION JOINTS FOR_COLD PIPING INSULATION

Operating Tempera ture UF

' Maxlmhm Sgaclng

-50.and above 35,0 ft
=100 - R - . 25,0 ft
"=150 . . . 20,0 7t
<200 - . = 16.0° ft
=250 . U [ Y I 4
=300 S . 125 fe

b

. 7%@

ﬁ

!

|
!
/

bz

|

- —
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\\ X.95
. P 8
R/0 6-15-62
FIGURE 7
| THICKNESS OF INSULATION
Temperéture Range - +26 to +40 +41 to +55 +56 to +80 +80 to +150
Thickness, Inches 2 1% | %
Code = Min Wool Block ~ 20 15 ‘t 10 %*
Code = Foam Glass  ° 20f 15 ;l 10f P
Code = K-Kote c e - - 5
\,; B}
¥ NOTE: One=inch blocks, Codds 10 or 10f may be used In this
range If clrcumstances make It desirable. Mastic,
(Code 5) shall not be used on large vessels or columns.
¢
z‘;
—"/"’
//
Ve
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