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INSULATEOY STAKDARD FOR e s

Y?R:"i;
\ : ' HOT PIPING AND EQUIPMENT RENIIEN ——~l~-- S—
PROTIES PLAITS DSX'SS!C.’;I ’ . pavz Fehmzary 23, JCA4C 4
e : ) ALSQ APFLITS F NTRACT 15-39
1. SCOPE THIS STANDARD ALS0Q APPLIES FOR CO T_15-3930
A. This standﬁrd defines the extent of insulsgtion, and the meterials and
: methods to be used for insuleting piping and equipment (including stqam
' traced or jacketed piping and eqplpment) in hot service.
. % B. The materials and methods descrited herein are suitable for use i:
\ outdoor service in normal process plant simospheres for operating
) temperatures from 1009 to 1200°F. The. project engineer shall sp2ruily
) other materials or methods for applications at higher temperatures or
for caass where the atmoschere is corrOGive to tne matarials spscified.
c. 'Cold service insulation ié specified in Specifica@ion 3950-2042,
. IX. EXTENT OF INSULATION
3 A. The engineering flow sheeils, line lists, vessel drawings, piping isometric
drawings, end equipment insulation summary shall show the exient of
insulation, based on the f£sllowing criteria.
. B. Insulation shall be supplied for: ‘
1. Heat Conservation {=C) wnen the normzl operating tempetsture
oxceeds 250°F and loss of heat is not desired;
ﬁfﬁf"" ' 2. Process Stabilization (PS) when.the normal operating tempersture iz
T 250°F or lower and loss of heat would adversely affect opzration of
- the unit;
' _ 3. Personnel Protection (PP) when the following gonditions exist
simultanéously:
é. The normal operating temoarature exceeds 160°F
b. Insulation is not otherwise required’ far heat con:nrvs ton oF
process stabilization.
c. The equipment or p1n1n5 is located within the confines of a space
. (operating area) bounded by distances of not more then ssven (7)
feet above or two (2) feet beyond access ways, ladders, and areas
at platforms or ground level which may be used during the perform-
ance of the routine duties of operating (not waintenance ounly)
personnel, . .-
. NOTE: The intent of line lists, flow diagrams, or pxu¢nh
drawinas, which specify irnsulation for persouncl protection
(PP), is %o indicate £lieibilitv for such insuiation _anly.
The actuel extent of such insuletion shail be deber ned
by the Fczier Wneeler Project Superinterndent usimyg e
e above condivions as criteria,
¢ t .
E'w'_ 4. Steam Traced (ST) aw’/: 3==ay &ckftzi fgx} piving ot squipneni,
) : uteide the insulstion) or elscviric

(including tracers w..ev: iizate

heating used to maintz® ! of prc -ess mater'~‘°
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C. Insulation shall NOT be apnplied %o
l. Pumps, fans, comprecsors, blowers or other roteting equipmsnt
unless otherwise noted.
2. Unless otherwise noted, vzlves and flanges in pining syshem; exeant

(a) valves and flanves in steam service and (b) valves and flanzes in
steam-traced qrd/or steam jacketed service.

3. Vessel manuay covers or heat exchanger ckannel covers.

4. Unless otherw*se noted, nozzle neck and {langes of all flang=4
connections on equlpmant. (Exception: DC LICL and DA L1ch)

5. Piping and equiprent which becomes hot intermittently, such as
relief valves, verts, steam-out and snuffing steam systemsz, flare
and blowdown systems and bypasses at control valves or exchangers,

except as may be required for personnel protection or to prevent
freezing of process fluid.

6. Supports for piping or equipment.

7. Expansion Joints, hinge joints, line filter ﬁécess covers and mixers.
8. Ihternally insulated ecguipment.

9. Steam traps.
III. MATERTAIS

A. Basic Insulation Materisls

1. Pipe &'Eouiggent ~ M1 Sizes
) Calcium Silicate (Foster lheeler Standard for Fipe and Vessal Covering)

with asbestos end inorza i binders per ASTNM Spesification C344 and
C345, for operating teusersitures from 40°F to 1200°F.

Tnis material sheall be {urnished in preforaed helf sactions for

pipe 2% dia. and smellier ané in blOuK foria for lerger size pip=z and
equipment. For pipi:nz, the insulation material may ke iurnished with
a factory applied zluminum jacket with.vapor barrier such as Johns-
Manville.ﬂMbtal—on" or Jwens Corning "¥eylo-Cled."

i

‘h

For protection againz- icride corrosion of stainimss stasl v
in higher temperature ::rvice see Pointing Specificaiion 395G-£343,

~ (’)

als
b

2. DPiping 247" @dizmeter - [ lac
Fiber giass inpreforzzi ..%" seciiow. .
. a. 7-1/: 1b. density - used for se -ices up t- L5OCF

b. 10 le. &upsity to e .sed for ssrvio s from Y OF o 10D0°F:
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IIT. MATERTAIS (cont'd)
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A. Basic Insulation Materisls (Cont'd)'\

2. Piping 24" diemeter I razller (Cont'd)
: . Fiber glass shall not ¢ used for services over 1000°F.

Insulation may be furrished with a factory epplied aluminum
Jecket as previously descrived in Secuion IiI-£-1

3. ‘Piping_& Ecuinment Lsrger tqar 2.% diameter

Felted mineral wool or fiber ~1ass blankets with 1" type 304 or

305 S.S. poultry netting on both sides for use with aluminum
Jacketing or with S.S. poultry netting on one side and 1/2" x l-l/Z"
S.S. metal lathe on the other side for use with mastic weather-

proofing.

Fiber glass shall not be used for services over 1000°F.
. B. Other Materials
1. Iie Wire end Bends
a) Gal%anizéd, annesled iron wire, #fl4 or. 16 BQG.

b) 1/2" and 3/4" wide x 0.020" thick stainless steel bands and
seals. o

2; Cement and Mastic
. &) Insulating cemeni - used for insulating pipe fittings and
valves smeller then 3" in size and for f£illing cracks between
. formed ‘sections or blocks of insulation.’
b) Mastic (Breathing end Fire Resistant type) - used for weather=

proofing of insulation not protected by aluminum jackets and
= for weatherproofing of joints in aluminum jacketing.

3. Glass Fabric

*
Used for reinforcement of mestic weestherprioofing.
. o
.»
L. Aluminum Jackeis

a) Pipe end Equipro-s
Alloy 3003, or ==:sl; 5.010" ard 0.516% thick: smootn and

corrugated \3,,; & L=1/47), wirh Tactory apriisd vapor
borrier bondel . <r: sids.
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k. Aluminum Jackets

8- Alloy 3003, or equal, ,0L6%
thick with 3/16" corrugation .
and with factory-applied
molsture barrier bonded to
one side.

be Aluminum elbecws, alloy 3003
or equal, 020" minimum thick-
ness, with 2" minimum straight
gsection at each end for over-
lap with adjacent jacketing,
and with factory applied
moisture barrier bonded to
inside surface. Elbows to be
made in two halves with over-
lap at seams.

S. Miscellaneous Materials

a. No. 7 x 3/8" self-tapping
aluminum screws, or approved
aluminum alloy rivets.

b. Steel Angle Rings and 1/2"
size square nuts.

de

be.

a.
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III. MATERIALS (cont'd)
B. Other Materials (conttd)
3. Glass Fabric Use

Reinforcement of weatherproof.-
ing mastic on valves and
fittings 3" size and largery
and on irregular surfaces at
equipment. Also with mastic
for weatherproofing of heads
at vessels, exchangers and
cylindrical equipment,

Use

Jacketing for straight pipe,
vessels, and equipment, On (2)
vertical equipment use 11t '
corrugations.

Jacketing for pipe elbows, .
10" size and smaller. These-
Jacket elbows may be sub-
stituted for mastic, or glass
fabrie and mastic, weather-
proofing when the substitution
results in a lower installed
cost.

Use

Securing seams and joints of
aluminum jacketing. (2)

Exploding rivets
may be used as an alternate,

Insulation supports for sides -
and bottom head of vertical
vessels, furnished by vessel
fabricator in accordance with
Foster Wheeler Eng1neering
Standards.
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"APPLICATION

1.

7.

.~ A. Generel

Care shall be teken to insure thet ell working parts oI walves,
‘turbines, or other mechanicel equipment are protected wher
insulation is applied. Until 211 insulation materiels, such es
cement or mastic have been removed from parts such as valve
stems or governor linkages, the performance of insuletion work
shall be considered incomplete.

Small turbines or. other equipment having short redius curved
surfaces may be insulated with insulating cement as for small

fittings and velves.

For larée irregular surleces such as large turbine casings,
block or blanket insuliation msterial may be used as for heads °

. of vessels. However, it is importent thet the materials used,

methods of attachment, and extent of coversge have no effect

" upon the performance of equipment or the manufacturer's guarentee.

For this reason it is preferred that insulation for large mechnenical
equipment be furnished complete with weather-proofing by the equip-
ment vendor except when it is uneconomical or imprecticsl.

All projections and ettachments to insulated pipe, vessals and

other equipment such as pipe nozzles or branches, shell be insuleted
at least six inches beyond the pipe or equipment insuliation surfaces,
unless this requirement is exempt . under Parsgraph II, c. of this
standard or is superseded by specific job requirements.

. At operating temperatures sbove 600°F differential expansion becomes.

a significant factor. To prevent opening of the joints and excessive
heat loss two layer staggered joint construction shall be used.

Insulation shall be beveled end weatherproofed at all terminal

X,points vhere it is required to remove bolts, studs, nuts, etc.

For straight run portions of pipe and equipment, methods of applica-
tion of insulation end westherproofing shall be as listed on Table
"B" and as’:described in Sections V-B&C. The complete déscripiion
of the materials specified in Teble B shall be es irdicated in
Section III of the specificetion.
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IV, INSYLATICH THICZZS3 (conttd)
B. Colurn "HC-1" (F« Standard) (conttd)

Insulation Material: Calcium Silicate

Colurn R"HC-2"

Purpose: Heat Conservation.
Cost of Heat: SO¢ per million BTU.
Other Conditions: Same as for Column “HC-1"

Columm "HC-3"

Purpose: '_ Heat Conservation

-Cost of Heat: 75¢ per million BTU -

Other Conditions: Same as for 'Column "HC-1%

o : C. Factors Governing Thickness

’ - ls Columns "HC-1", "HC-2%, and "HC-3" .give the maximum operating
temperatures which result in the most economical insulation
thickness for the conditions. .

2. Table "A" may be used for all insulation materials allowed by

' this standard. It is based on thermal conductivity values of
0.5, 0.6, and 0.7 at LOO’F, 600°F and 800°F respectively. When '
the conductivity varies considerably adjustment of the required
insulation thickness may be necessary. ..

3. Standard thicknesses and temperature limits for insulation are
based on the ambient conditions -of still air at 70°F. Adjust-
ments to allow for wind velocity or surrounding air at any other
temperature shall not be made except to satisfy process conditions.

L. Table "A" shows temperature limits which have been calculated
for the lowest total of the annual cost of heat loss and material
amortization. The calculations are further based on a surface
emissivity factor equal to 0.9. This factor is suitable for
most dull finish surfaces such as mastic or dark paint. For
aluminum jacketing the emissivity factor is expected to be about
0.2 having the effect of slightly improving the operating tempera-
ture 1imit for the most economical thickness and raising the in-
sulation surface tempcrature. .

-‘N!
“2) , D. Insulation for Steam-Traced Equipment

The thickness of insulation for steam-traced equipment shall be ,
"dictated by the operating temperature of the traced equipment or
the tracer-whichever is higher.
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APPLICATION (Cont'd) . C : :

B. Piping, Vessels & Cvlirndrical -Fcuivoment, 2.7 0.D. and Sneller

Insulation
1. It shall be the irsulation ccntractor's responsibiliiy to

2.

3'

4o

5-

- 70

insure that the outside surface of 211 piping is to be dry
and reasonably clean prior to the application of the iusulia-
tion.

Apply half-sesctions of imsulation meterial, sterting, where
possible, with a full lengta piece (usuelly 3 feet) end e helf
length plece so as to stegger the circumferential joints.

Secure the sections or segments of imsulation to the pine with
loops of tie wire. Center to center spacing of the loops shall
not exceefl nine inches. The ends of the loops are to be

twisted together, then imbedded into the surfece of the

insulation. .

Butt the adjo‘nl g sections of insulation meteriel firmiy
together and £i1ll any crscks or voids with insuleting cement.

Wﬂen preformed sections sre available for pioezelbows, these
should be used and applied with tle wire as for pipe insula-
tion.

Fittings and valves, smeller then 3" size, mey be insulated by
applying insulatlno cenent in layers to the total thickness of
the adjacent pipe insuletion. The thickness of ths individual
layers and time allowed for drying shall be in asccordence with
the manufacturer's recomendstions.

Insulation for weld tees or welded branch conrections shell be
field febricated Zrom preformed pipe insulation, miiered at
the tee joints, .axd secured in place with tie wire es fcr .pipe
insulation.

Flanges, valves {*7:zre recuired) and f£iitings 3" size eand larger
shall be covered with fi&ld fetricated sections of pipe insulation
or block of the s=zme meieriel-and thickness. The blocks end
segments of insulation ere to be securely wired on the outside

to hold the insulation egeinst the metel surfaces. All voids

and cracks shall ithen be filled with insuiating cement leaving

a smooth outside surfzce.
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V. APPLICATION (Cont'd)

B. Piping (24" 0.D. and Smz2ller) (Conttd)’

Weatherproofing

1.

2.

. Valves and Fittings

a. Apply two (2) coats, each 1/2" minimum thickness (when dry)
of* mastic, to cover insulation on all valves and fittings
smaller than 3" nominal size. Extend the mastic coats beyond

- the valve or fitiirg onto adjacent pipe covering so that
" aluninum jacketing, when installed, will overlap the mastic
at least 3",

b. For valves and fr‘:.mgs, 3" size and larger, 2pply 2 smooth
layer of glass fabric wnen the first coat of mastic is still
wet. Finish with 2 second coat of mastic as for sna.x.ler
va.lves and fittings.

Straight Pn.pe

a. Straight pipe shall have aluminum jacketing wrapped arocund
with 2" minimum overlzp on longitudinal seams.

be A 2" minimum overlap shall also be used on circumferential
eams,

ce A1l horizontal seams °ha11 be installed with upper section

overlappmg the lover one to shed water.

d. Vertical seams or clr..umferc.nt:.al seams on horizontal pipe
shall be waterproof, or alternately shall be coated with
magtic before assembly.

e. Jacketing shall be h21d in place with metal bands and
seals on 12" minimum centers, with a minirum of one band
at each circumferential joint.

f. Joints at pipe te:.s and branches should ba fitted with aluminum
flashing.

g. VUhere a fitting at the top of 2 vertlcal lme is .aeatherproofed

with mastic, the 1. 1z .ghall verlizp tac aluainuu J'_\. ,:. Jels
.two (2) inches. U:s: ...siZng tepe o effect an even izmiination

of the mastic.
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V.  APPLICATION (Cont'd)
C. Vessels and Pipe Larger thzn 2L" 0.0, & Irregular Surfaces

Insulation

1.

For vessel heads and cylindrical .sections of equipment largar
than 24" 0.D., curved .blocks of calcium silicate shall be used
as described below., 3Blanket insulation shall be used where pre-
formed insulation is not avzilable.

a.

b.

Ce

d.

€.

To secure block ﬁnsulat*on to the neads of verticnal vassels,
attach tie wire za 12" minimum spacing to the 1ﬂ<L1at10n ring
angle which is wzided at the tangent line by tae vessel fav-
ricator. The olier end of each tie wire may then oo n;tac‘ncd
to loose ring mzde of 1/u" steel rod which is centered 2t the
vessel head to noid the insulation block, The blocks are to
be cut-to fit f:raly together and the wires ‘tightened to hcld

the insulation m=ierial against the Surface of the vessel,

For horizontal +wassa2ls mt‘xout an attzched ring angle at the
tangent line, a ring anzle may be tack welded near the vessel
tangent lire, or prefersbly uss two loops of 3/8" dismater or
larger steel wire rope around the vessel near cach tangent,
drawn tight,.and then securely clamped. Before tigntening
radial bands or tie wires on 12" centers shall be sl:pﬁpd

under the 3/8" diameter ropes. Tney shall bte looped over the

inner ropes and under the outer rope, The free end of tlie
radial bands shall be tied to a loose centering ving and
drawn up tight once the insulation is in place.

For the bottem hoad under skirts of vertical wvessels, the

tie wire for supporting insulation block may be looped t hrough
nuts welded .to the surface of the head by the vessel fabricator.

For cylindrical ~3uipment sections the insulation blocks oy
shall) be held aﬂzzﬁst the metzl surface with 1/2% wide stain-

less steel bzrdis {or 3/L% wids bands if the diamater is greater -

than 60") spaced on 9" centers. The blocks are to te Cirmly
butted together. Vertical joints between blocks on vertical
vessels and circumferential joints on horizontal vessels .
shall be staggercd. Usz the floating ring and. radial pattern
of tie wire as describsd in V ¢, 2. a.

The use of 2 fivwezz =
"Insula-Stic® is uorevze
insulation unii’ ymanzno
vessel heads =2:: .-~cimud

be used, the si..-

“

1 - e
£+ zauge weldl o

- -~ K N, 3
e squal Lo hayle-?*u:Jer
- -
for wennorary s ami:
a3

Linsarments are in piace. On

ovel

- s;v- canwe:.
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(Cont*d)

Vessels .(2h* 0.D. and Irregular)

Tnsulation {(Conttd)

N Pty b TESITATION_STANDATD. FOR g 11
i e REVISION - o :
HOT FTSTNG &XD FOUISMENT -  pams___ Dec. 10, 154%

(Conttd)

2. For blanket insulatlon the method of application shall be as
follows:

Number 12 gauge, c¢r larger. weld pins shall be atlached
to the wall of steel zquirment by means of a welding gun.

Pins are normally spaced on 12" x 16% centers to suit a

.Blankets are then impaled over the pins, pressed firmly against
_ the metal surfaces, and the speed clips attached.

te butted firmly togeuher, then laced dith

Loose mineral wool shall be packed into all void spaces where
the blanket has been cut to fit around equlprent projections

a.
b.
standard blanket width and length.
Ce
d. Blanket edgés shall
tie wire at 6" intervals.
€.
such as pipe nozzles.
' Weathérproofing

Heads

8.

b.

C.

For the upper surfaces
small turbines, mastic

fabric shall be used.

The glass fabric shall

1. Irregular Surfaces and Vassel

of small irregular ecuipment such as
weztherproofing reinforced with glass

One coat of mastic shall be applie

be embedded in this coat and covered

with a second coat of mastic to give a final total thickness

<of 1/4" when dry.

For heads of horizcntal vessels, the bottom hezds of vertical

_vessels when not protected by a skirt, and irregular bottcm or

vertical surfaces, poultry netting or wire lath shall be laced

and fastened to the insulation support angles and wires. This

netting or lath material shall provide sucport for a succeeding
1/l minimum thick coat of insulating cemsnt and two (2) 1/8v

‘coats of mastic. Boitom heads of vertical vessels protected by

a skirt do not recquire weatherproofing.

For blanket insulasticn
. metal lath is an iﬁi:”"ﬁl rars of the blanket., Apply a 1/L®

minirum thick cozi ¢!
coats of mzstie.

Smooti: jacketing shzl

of vert:cal *85°else

over th2 biock or bi-

.

£
-l

ae

tainliess steel poultry netiing or

" insulating cement and two (2) 1/67 thick

1 used for wanthersrcofing the top heads

-
£
g-

- ~ %

- Jacketins sr W12 be :'f:ned directly

insuliati ..




P

.
-

FO3tEQ

PROSESS PLANTS DIVISICY

V.

e SPEC 3950-80.1

1‘.‘!’!3:'..':2 TNSUTATIGN STAMDARD Fo®  eacs__: 12
. - REVISION (o)
_BOT PYPTNG ANT) WAITTOMEMT GATE Dac. 10, 195k

APPLICATION (Contt'd)

C.. Vessels (2L" 0.D. & Ifregular} (Conttd)

Weatherproofing (Cont'd)

2. Cylindrical Surfaces .

a.

be.

Ce

d.

Be.

£,

. g‘

h.

Jc

ke

3
On vertical vessels the lower course of aluminum jacketing may
be supported from the ring angle on the vessel, using stainless
steel angle clips or rings designed to support the weight of
the aluminum sheets.

Aluminum shall not contact the steel surfaces of the vesséil,
Longitudinal seams should overlap as noted in Table "3¥.

The aluminum-sheets shall be held against the insulaiion by
mesns of stainless steel bands drawn tight enough to prevent
sagging but allcuinz for expansion of the vessel whan hestad
to operating temperatures. A spacing as close as possible to
18" is required with a minimum of one band at each circumfar-
ential joint, plus onme in the middle of each course.

Succeeding courses cf aluminum jacketing on vertical surfanes
larger than 60" diameter shall be supported with suitanle "zt
clips,

Circumferential Joints should overlap as noted in Table "B®",

'A11 horizontal seams shall have the upper course overlapping

the lower one to shed rain water.

411 longitudinal seams shall be joined together by means of
sheet metal screws on 6" minimun centers.

Hastic weatherproofing on horizontal vessel.heads shall. ovar-
lap the aluminum jacketing at least 6". . Ring angle on vertical
vessels precludes this construction. i

"'AY). equipment projections, such as pipe nozzles, shall have
the Jacketing sealecd using aluminum flashing cut to Jit the
projection and exteznding under the jacket at least 3". The
sezl beiween flash i: snd jacket shall be made tight using

sheet metal screws =nd mastic.
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VI, APPROVED FATERTALS AXD MAWUFACT =T
DESCRIPTION ) ‘ TRADE NAE t MANUFACTURER
1. Calcium Silicate Pipe Calcium Silicate Philip Carey Co. (Mfg'd.
Covering or Block . by Keasbey & Hattison Co.)
Kaylo ) Owens-Corning
- Fiberglass Corporation
Thermobestos Johns-Manville
: 2, Fiberglass 7% ib. Fiberglas Owens-Corning
‘ Density; 10 1lb, Density Fiberglass Corporation
3. Blanket Insulation TYPES

tith With Metal
Poultry Lath One
Hech, Face &
Both Pouliry

N Faces Mesh on
’ Other
(j * @& Mineral Vool Blanket 200 201 " Philip Carey Co.
' : 200 201-A Eagle Pitcher Co.
102 112 Johns-Manville
. be Fiberglass Blanket - 9 #HL Owens~Corning

Fiberglass Corp.
(Fiberglass material has 1,000° F. temperature limit.)

#% T 1b. density fiberglass has a temperature limitation of 450° E
" 10 1b, density fiberglass has a temperature limitation of 1, 000° F.

. TRADE NAME -
L. Insulating Cement No. LSO _ Johns-Manville
" 5. Mastic o . Vi-Ac(Vinyl-Acrylic) Insul-Coustic -
. Sezlfas Mastic Benjamin Foster Co.
31-49 : . . .

(Avminun Grey)

Note: Sealiss Mestic zisc :moilshic in 2 ¢._.-ietv of colors, consult

6. Glass Fabric lanheleel Benjamin Foster Ca.-
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V. APPLICATION (contd)
C. Vessels and Pipe Larger than 24" 0.D. & Irregular Surfaces (contd)

Weatherproofing (contd)

6. Cylindrical Surfaces (Over 30" 0.D.)

a. On vertical vessels the lower course of aluminum .
- Jacketing may be supported from the ring angle on

the vessel, using stainless steel angle clips or

rings designed to support the weight of the

aluminum sheets,

b. Aluminum shall not contact the steel surfaces of the
vpssel. .

¢, Longitudinal seams should overlap at lgast-Z".

d. The aluminum sheets shall be held against the insula~
tion by means of stainless steel bands drawn tight
enough to prevent sagging but allowing for expansion

- of the vessel when heated to operating temperatures.
& A minimun of one band at each circumferential joint,
. plus one in the middle of each course is required.

e. Succeeding courses of aluminum jacketing on vertical
surfaces shall be supported with suitable "Z" clips.

f. Circumferential joints should overlap at least 4"
on vertical vessels and at least 3" on horizontal
vessels. '

g+ All horizontal seams shall have fhe upper course over-
lapping the lower one to shed rain water,

h. All longitudinal seams shall be Joined together by
means of sheet metal screws on 6" minimum centers.

Jo Mastic weatherproofing on horizontal vessel heads
shall overlap the aluminum jacketing at least 6",
‘Ring angle on vertical vessels precludes this
construction, :

ke All equipment projections, such as pipe nozzles, shall
have the jacketing sealed using aluminum flashing cut
to fit the projection and extending under the jacket
at least 3". The seal between flashing and Jacket
- _ shall be made tight using sheet metal screws and mastic.




