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Insulation

Insulation is provided on vessels, equipment, and piping for heat
conservation, process stability, preventlion 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 flre 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
sillcate material by Owens-Corning Fiberglass Corporation. For
temperatures above 1200F, Kaylo 20 High Temperature lInsulation is
used. Insulation thicknesses for equipment and piplng appear In
Figures 2 and 3, respectively. Multiple layers are provided for
the higher temperature ranges. The Insulation system is completed
by accessories including insulation filler, caulking mastic,
reinforcing membrane of glass fiber, and Lion Qil 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 lnsulation Is Type U-200 preformed, fire retardant,
rigld polyester polyurethane, foamed with Freon 11, by Union
Asbestos & Rubber Company. O0n vessels and equlpment, polyurethane
insulatlon Is fireproofed with two Inches of mineral wool block.
Figures 4 and S show polyurethane thicknesses for equipment and
piping. Plping expansion joint spacing is shown In Flgure 6.
Accessory materials to form a complete Insulation system include
lagging adhesive, jolnt sealer, caulking.mastic, glass fiber
reinforcing membrane, interior and exterlor vapor barrlers, and
aluminum protective jacketling.

Insulating materials and thicknesses used for temperatures between
+25F and 150F appear in Figure 7. Molsture seals have been pro-
vided for temperatures below 80F. Mineral wool'block Is PV
Supertemp' by Eagle-Picher Company; foam glass block Is preformed
cellular glass block, 9 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,

. ladders, platforms, and similar Items from low temperature

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

Insulation summaries are included in thls section showing size,

configuration, and insulation codes for major items of equipment,
J E '

¥

t‘ B0G1159

‘ 6113

- . 16794

LAMO021322




F O N B o A

i

IS QY TR SN SRy SO

CTHR 34l =T

B

1.

iAo

JEEUTN N

“ 1

££061160

LAM021323




e e ——

239

HOT VESSEL & EQUIPMENT INSULAYION

FIGURE 2
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code Number 101 181 201 251 301 302 352 L02 452 Special
" Temperature 200 & 201 301 401 501 601 901 1001 1101} aver 1200
Range below 300 400 500 600 900 1000 1100 1200
.Thlckness _ Required insu-
Single Layer 1v  jdie 20 21w 3n lation to be
specified for
Thickness indlvidual
" Double Layer 3 33 4 L equipment. .
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HOT PIPING INSULATION
THICKNESS [N INCHES
Code R S T v v W X
Temperagure 151 Lsi 601 751 901 1051 1201
Range to to. to. to to to to
450 600 750 900 1050 1200 1800
1" & Under 10 1 ]-Iz.u yAL 24 2-;_11 %
> -
]i-u 10 1%11 ]_;.u 2n 20 2%“ ==
2u KL ].‘in ]—‘z-ll 2n 2.—ll 2%" %gé
3n 1H ]_;.u |.%u 2n 2_n 30 g; §
Lo ].Lll ]15“ 211 211 27“ 3 :2 w
én ]...n . n 24 Z%II 3 3 g zzof_
- - - g ]._u 20 21 - 2-%” 3n 3_;.11 g %’ "2
- O
';,_\ 104 ].'Ln 2n 2%" 2.12.11 3" 3_;.“ EEE
120 ]._u 21 2%" 2%" 3n 3.,‘2.4: g zg
140 ]--u 2n z%u z%u 30 3%:: z E 2
. 160 ]._u 21 2-124' 30 31 3,‘:n E = s
i ———— 180 ]..n 21 z%u 3 3n 3%.. é%m‘.
______ .20 140 P10 210 3" 3n 34w =z éug'
241 ]%.u 2n Z%ll 3n 3 Lo lao:é?:
Over 24" as specifled on the drawings
SINGLE LAYER DOUBLE LAYER
NOTE: Double layer insulation required for 3" I|PS and less,
above 750F and for piping 4" {PS and larger, above
600F.
(" LAMO021325
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LOW TEMPERATURE INSULATION FOR VESSELS AND EQUIPMENT

1

THICKNESS IN INCHES !

Insulation Code No. 30 35 40 45 50 55 60
Temperature Range from +25 =45 -85 -125 -165 -210 -255
to =44 =84 -124 -164 -209 -254 -300

External Layer 2" 24 2" yAL 2 yAL 21

(Mineral Wood)
Polyurethane 10 110 20 21 3 3%1- IRy
Approx. Total Thickness 3n 33 4o Lin 5 53" 6"
Single Layer of Polyurethane Two Layers of Poly-
. urethane
: LAMO021326
B0G1163
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( FIGURE 5
LOW_TEMPERATURE INSULATION FOR PIFING
(POLYURETHANE PREFORMED PIPE INSULATION)
insulation Code A B c ] | E F G H
Temp. Range °F +70 +25 =11 =51 =101 ~151 =201 =251
+26 =10 =50 . -100 =150 ~200 ~250 =300
Pipe Size (Thickness in lnches)
1" & Smaller 3/4n 114 kL 140 “ 211 2n 25" 210
B 3/4n 1 14 14 AL 20 250 23
2n 3/4 XU ]%n 244 h 2m 2%u z%u 34
30 3/4n 130 130 20 250 25" 30 3
,,,,, L 3/40 F4 140 24 230 30 30 33"
. 6 3/40 154 214 2%“ 2.]241 3 35 3.12_11
<~> gu 1 13 24 230 25 3n " Ln
L 10t 10 0 244 z%n 3 3%“ 31u L
1214 10 ]%u 2u 250 30 3%” 33 Ln
14 & Over \ﬂ ]%u 2 2%“ 3n 3%n Ly L
Use two layers for )
insulation ovey
242 6113
16799
8901164

LAMO021327



243

FIGURE 6

X .95
7

SPACING BETWEEN 19 EXPANSION JOINTS FOR COLD PIPING INSULATION

Operating Temperature 0F

~50 and above
=100
=150
- =200
=250

Maximum Spacing

ft
ft

0 Tt

ft
ft
ft
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FIGURE 7

THICKNESS OF INSULATION

Temperéture Range +26 to +40 +4]1 to +55 +56 to +80 +80 to 4150
Thickness, lInches 2 1% ] i
Code = MIn Wool Block 20 15 .0 S
Code = Foam Glass 20f lsf ' 3 10f s

i
Code = K-Kote - - - 5

¥ NOTE: One-inch blocks, Codds 10 or 10f may be used In thls
range If clrcumstances make It desirable. Mastic,
(Code 5) shall not be used on large vessels or columns.
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