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1. Scope

This standard is intended to specify type, thickness, calculation method and 
application procedures for insulation used on vessels operating in the tem­
perature range of -50°F. to 0°F. where corrosive conditions are present. It 
also specifies a suitable protective coating to withstand physical abuse 
where required.

2. General

The purpose of this standard is to provide a practical procedure for insu­
lating cold vessels such as brine storage and head tanks, brine cooled 
jacketed vessels,and tube and shell heat exchangers (refrigeration equip­
ment) . The material specified is impervious to the external elements 
including weather and chemical spills, and to internal elements when 
leaks allow process chemicals to be trapped between the insulation and the 
vessel. The materials used and method of application represents the most 
economical way to insulate vessels operating in the above temperature range 
and to satisfy process requirements.____________________________

The criteria for insulating these vessels are:

1) Maintain required process temperatures
2) Reduce heat gain of-brine or cooling agent
3) Prevent ice formation on vessel
4) Prevent sweating on either vessel or insulation surfaces.

3. Specifications

3.1 Materials. All cold vessels operating in the temperature range of 
-50°F. to 0dF. and under corrosive conditions (except where extreme vibration 
is present) should be insulated with multiple layers of cellular glass insu­
lation.

3.1.1 Comparison of Materials. There are five types of insulation 
materials that can be used for cold applications. Three of these, mineral 
wool, expanded polystyrene, and hairfelt, are not suitable for the conditions 
of this standard. The other two, vegetable cork and cellular glass, are most
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commonly used. Cork is clean to work with and offers fair resistance to 
impact due to its resilience. However, it is difficult to cut and shape 
in the field for fitting around various obstacles as compared to cellular 
glass which can be trimmed, cut, or notched very quickly and easily. Cellular 
glass dust created by cutting operations can result in a minor clean up pro­
blem unless care is taken to contain it. Labor time can be reduced on most 
installations by about one third when using cellular glass.

Cellular glass is more readily available and can be supplied on short notice, 
shaped to various contours. Material cost is comparable to cork although 
cork is slightly higher on the basis of total job cost, irregardless of 
thicknesses required.

The primary advantage of cellular glass over cork is that due to its com­
position and cellular structure it is unaffected by chemical leaks and 
spills.' The absorption of water or chemicals by cork will result in cracks 
because its low tensile strength will not withstand the additional weight. 
However, cellular glass is a practical insulation to use in either environ­
ment, whether liquid absorption is a problem or not.

3.1.2 Thickness Requirements. The first consideration in making 
a selection of insulation thickness is to determine the process temperature 
requirements. This is usually done by holding to a minimum the allowable 
heat gain of the brine or cooling agent. In most cases, sweating is the 
biggest problem to overcome in insulating vessels in the -50°F to 0°F temper­
ature range. Therefore, if the insulation is designed to prevent condensation, 
the heat gain of the brine will probably be minimum and the process tempera­
ture requirements met. Equally important, along with the thickness of insula­
tion, is the positive seal to eliminate air from penetrating through the joints 
of the insulation, resulting in ice build up on the vessel surfaces. This 
T.s the reason for using a good combination cement and sealing compound and 
staggering all joints. Recommended thicknesses of cellular glass insulation 
on flat surfaces is shown below for the following conditions:

90°F. outside ambient air temperature 
807. relative humidity
.9 emissivity factor (uncoated cellular glass)
10.50 BTU/hr./sq. ft. average heat gain 
0 MPH wind velocity

Temperature range 0° to -20°F - 4" thick 
Temperature range -20° to -40°F - 4-1/2" thick 
Temperature range -40° to -50°F - 5" thick

The above thicknesses are minimum. For borderline cases use an additional 
1/2" thickness.

3.1.3 Calculations. The above atmospheric and heat transfer conditions 
will cover most applications. However, since temperature and humidity vary 
considerably from one locality to another, required thicknesses can be calculate 
and verified as follows:
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Using the formula q = T2-T 1
_X_
K

q = BTU/hr./sq. ft. insulation surface

T2 = Ambient outside temperature °F. (dry bulb)

= Lowest inside temperature °F. (process or cooling agent temperature) 

X = Insulation thickness
K = BTU/hr./sq. ft./ °F/ in. thickness (see conductivity nomograph)

Example:

A brine circulating tank is to be insulated to prevent condensation and main­
tain a -30°F. brine temperature with an outside temperature of 80°F. (still 
air) and a relative humidity of 75%.
q = 13.23 allowable heat gain, BTU/hr./sq. ft. of insulation surface. This 

is found by first determining the dew point from Psychrometric chart or 
attached dew point graph. (Fig. 1) To use graph follow 80°F. line from 
bottom of sheet to intersection point of diagonal 757. relative humidity 
line. Read to left of sheet for dew point which is 71°. Subtracting 
this from 80 (dry bulb temperature) we have 9°F. difference between 
air and surface temperatures. Using attached table of values, (Table 1) 
which gives allowable BTU gain or loss/°F. (difference between air and 
surface temperature), find 80°F. on left side of sheet (0 MPH). Read 
across to column under 9° and find 1.47. Since this is BTU/°F. multiply 
1.47 x 9 (° difference) for an allowable BTU gain/hr./sq. ft. of 13.23.

The values given in the table are for .9 emissivity and represents 
heat transmitted by convection plus heat transmitted by radiation. 
If .difference betwefiJL .airland—surface temperature is more than 10°, 
additional graphs can be obtained from Pittsburg Corning* so that 
an allowable q can be found for almost any condition. There are 
a number of these graphs and a detailed explanation of their use 
would be lengthy. Since the attached table covers a wide variety 
of conditions, the additional graphs are not included in the 
standard.

T2 - 80°F.

Tl - -30°F.
K * .365 from attached conductivity nomograph (Fig. 2)

Solving for X we have:

X = (T2 - Tl) 00 
q

x = (80 - (-30)) (.365)
13.23

' (110) (.365)
13.23

X = 3.05 use 3V thick insulation

The calculations shown are for flat surfaces; however, for a.ll practical purposes 

* Or use alternate data
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the same calculations would hold true for vessels 3 ft. or more in diameter.
If exact calculations are desired so that vessel diameter is considered, then 
X2 log e r2_ can be substituted for X to find equiavlent thickness. ( r^ =

rl

radius of vessel and r2 = radius to outside surface of insulation). Graphs 
and charts showing equivalent thicknesses for pipe up to 24" diameter, where 
equivalent thickness is important, can be obtained from Pittsburg Corning,

3,2 Method of Application. Manufacturers recommendations should be followed 
whenever possible. Reference Pittsburgh Corning Specification FI-104A revised, 
(refer to Appendix A).

3.3 Protective Coatings. Several types of coatings can be used and the one 
chosen depends entirely on conditions. Some examples are shown below.

Condition Type Coating Re ference

No vibration, physical 1.
abuse, or chemical spills

2.
3.

Light vibration, average 1. 
physical abuse, and chemi­
cal spills

2 .

Paint (type to suit 
conditions).
Filler (concrete type) 
to seal pores, then paint. 
Heavy, filled paint to seal 
and paint in one coat.

Asphalt base - cork filled 
coating 1/8" to 1/2" thick, 
depending on degree of pro­
tection required. Leaves 
rough surface, hard to keep 
clean. Can be sealed and 
painted.
Asphalt cut back, with 
layer of glass cloth & 
more asphalt cut back

"Re-Nu-It", mfg, by 
Re-Nu-It Corp., N.Y.. 
N.Y.
"Insul-Mastic" - 
Pittsburg Chemical 
and Coke Co., 
Pittsburg, Pa.

Detailed in Pitts­
burg Corning FI-104A 
specification.

Subject to heavy physical 
abuse and direct acid 
spills .

1. Combination coatings of 
asphalt base - cork 
filled mastic, epoxy 
mastic, and epoxy or 
erethane paint coat.

Refer to Appendix 3

(5)
HNA 14345



. \

PITTSBURGH

CORNING

E " g l r.ee

Var-

P1TTSBL RCH CORNING CORPORATION

FOAMGLAS INSULATION
DEW POINT TEMPERATURES FOR VARIOUS AIR 
TEMPERATURES AND RELATIVE HUMIDITIES

•to BOBO 40 SO M TO SO to 

DRY BULB TEMPERATURE, DEGREE FAHRENHEIT

Reprinted by permission from Pittsburgh Corning Corporation

(6)

HNA 14346



mginee r : 
£8- 

Ma r c h

— i . — .

80-

70.

60.

50

0.400

0395

LQ390

\
\
\
\

40.

30.

20.
10

-0375

.0.370

\
c\

ce

< -10.

.0.365

-Q360 I
cn 
< 
j
o 
2
§
u.

-0.355

•w

1 "30J

2 -4QJ

-50.

-ea

-7a

•80.

-9Q.

•100.

.0.385

.0.380

0350 
\

.Q345
\ £

.0.340 v°
-20J V

-0.335 t>

■Q330 o
D a z o 
o

2 s

.0.325

.0.320

-0315

-0,310

-0305

.0.300

-0295

.0290

\
S
\
\

7, : ? 6 2

30

20

10

0

-10

-20

-30

-40

-30

*60

-70

•80

.-90

.-100

,-no

.-120

.-130

-140

-150

u.

lit

<<r
uias
UJ
H*

UJ
O
V)z

DIIIRM i: w=i
F0AMGLA3 CONDUCTIVITY NOMOGRAPH

MALI

DRAW)/ dati 6- 8- 54
OMCfltf OAT*

ICY, SL JSL PITTSBURGH CORNING CORP.
P, O* ftLAIt BlOQKt

rOAMOLAi in«ulati6m

Printed in U, S. A. , w t „ „ r0"M
Reprinted by pemssion from Pittsburgh Corning Corporation

FORM *101 RIV. ?.«.«•

! 7) HNA‘ 1*3*7
Fig.



VA
LU

ES
 OF

 "F
": E

M
IS

SI
VI

TY
 - 

0.
9 

H
EA

T T
R

AN
SF

ER
 FR

O
M

 AI
R

 TO
 LO

W
ER

 TE
M

PE
R

AT
U

R
E S

U
R

FA
C

E

Engineering 
Z 8 - 3. 1 

March

H ^
rH C\

NO ON CN P p r- CO CM P so 03 _3 PINO 
3 CM

CD P P p-
o
o

P ON rH O CM o CM P p p P CM PI P in p UN-3
P P <NJ P CM P P p p P P p p P P p p P P p p P P

O On -3' rA CO C- CM p C*- NO p p r*- co P o p- in CM p
P CO P ON P ON CM O CM O p p p p Pi CM -3 CNJ in p in p

On P CM P CM P CM P P P P p p P p P P P P p p p p
ac

e

On P Pin r— P P IA NO o O -3 in On O CM sO O
P O CO rH CO P ON CM on CM O P o P o -a i-i Pi CM in cm in p
to • •
3 CO 

CO
P CM P CM P CM P CM . r"f ^ p p p p P P p p p p p p

TD
C
03 CO in CM Os NO -la o 00 IA P CO f*- -3 CNJ ON so Pf CM O co sO P
to 

•H r-

o r- p r- P CO CM CO CM ON CM Os P o P o PI P UN H in cm

P CM P CM P <M —» CM P CNJ P CM P P P P P P p p
<

c
0)
o P-- N P CM in r- ON O p r*- A- Os cnj -3 CO Os CM Pj Os O PI O'—
2 - 
PO
0) NO 

CD

O NO P c-~ P t*-— r-( CO CM CO CM CO P Os P 0N PI o PIP in p

P CM P CM P CM P CM P CM P CM P CM P CM p p P P p p

-r c*- CO CM CM \A C'*~ P CNJ UN in os o in no On p in CO p PsO
O UN O sO P sQ p r- CM f*— cm r*- PCO pco _3 On PI o in o

0 • •
0) UN 
O
c

P CM P CM P CM P CM P CM P CM H CNI P CM P CM p p P p

03
U
<D CM CO N0 CM

O in
O so \A P 20 66 p p- co in PI o Osin in p O coP O PI P in P sO CM sO cm p- PCO PCO on in On

PO
*H pi
Q

P CM H CNJ P CM P CM P CM P CM rH <M P CM P CM rH CNJ P CM

ur
e

On ’O P O CO PI CM CO r—■ p O r- sO Os o c- SO CM O PI P-PI
P Os P C PI O PI rH -3 P IA AJ UN cm in PsO p r- pi p- PICO
(OO « •
p p

*■

O CM P CM p CM P CM P CM ’ P CM P CM P CM P CM P CM P CM

E-> sO Os O CM PI Os ip cm in NO ON pi r- [N- O PsO co PI pi r-Cs P O CM O CM O P P P rH <A CNJ _3 cm in Pm Pin PI so
c> • ♦ • • • • • ♦ • • • • • • • • • • • • • •

CM O CM p CM P CM P CM P CM P CM P CM P CM P CM P CM rH CM

CM
On PT sO CO OS CM PnO P sO CO P PsO CO P ^3 m On p
O ON ON ON ON O o o P P P CM CM CM CM P p p PPT

P P O r-1 o CM P CM P CM H CNI P CM P CM H CNJ P CM P CM

p

oo

>

.a

Ifi
•h

a: x 
§?§!

X X 
££

X X

8! S’
X X X X

kk
X
Pp

O UN 
rH

o in 
p

o m
p

o in
p

O UN 
rH

o

O op o
CM

o
p

o o
UN

X
§!

X X

22
X X
kk

X X
kk

X X

Si §3
X X 
£§2

o in o in
rH

o in 
p

o in 
p

o in 
p

o o o o O
NO p- CO Os Op

(8) HNA 14348
Tab le

R
ep

rin
te

d b
y p

er
m

is
si

on
 fro

m
 P

itt
sb

ur
gh

 Co
rn

in
g C

or
po

ra
tio

n



Ma
£8-5 :

FOAMGLAS APPLICATION SPECIFICATIONS
...for LOW TEMPERATURE Equipment and Piping

(Below 70°FJ

This specification covers the application of FOAMGLAS Insulation for use on equipment and piping 
normally operating at temperatures betow 70°F. It is applicable to either indoor or outdoor service.



Table I
MINIMUM SUGGESTED THICKNESSES FOR SPECIFIED TEMPERATURES

Engineering Standar 

March 1962

Figures m table are degrees Fahrenheit and are minimum temperatures for use with vent condensation on surfaces with .9 emissivity, in 90" F still air at iS% 'dative "u- 
thickness and design conditions stated. When design temperature falls between two thick- midity. Heat gains average 8-9 Btu/Hr/S.F. insulation surface. Where other design
ness columns, use the greater thickness. Table is based on thickness required to pre- conditions are used, thicknesses should be adapted to meet job requirements

Iron Pipe Size
Nominal FOAMGLAS Thickness

H v/r 2" 2V," | 3" 3V/' 4" 4VT 5” 51//' 6"' 6V," 1" IV," 8" 9" SV," 10* 10‘/H 11' UV,"

vr 45 10 Lz25_j -45 -95 -140 -275 -300 -335 -390 -450 1 1 i
vr 50 25 -to -25 -70 -135 -225 -255 -300 -340 -415 -450 ! i j

r JL 25 -10 1 -25 -70 -130 -180 -255 -300 -340 -415 -450 ------- !------ !--------- 1------
I_ _ _ _ _ _ _ _ _ L . 1

iy,~ 50 30 5 -25 -60 -105 -145 -200 -265 -315 -375 -425 -450 ! i 1

nr 50 30 15 -15 -45 -100 -120 -185 -230 -290 -345 -390 -440 -450

2" 50 30 15 i -15 -45 -90 -120 -175 -225 -290 -340 -385 -430 -450 I \
2V," 50 30 nrj -10 -35 -60 -105 -130 -175 -235 -290 -330 -375 -415 -450 1

3* 60 30 15 J. -10 -35 -60 -105 -135 -175 -235 -290 -330 -370 -415 -450
11 1

3VT 50 30 15 i -10 -35 -60 -105 -135 -175 -235 -290 -330 -355 -410 -450

4' 50 30 20 ! 0 -30 -55 -85 -135 -160 -205 -255 -300 -340 -375 -420 -450 j !

4VT 50 30 20 i 0 -30 -55 -85 -135 -160 -205 -255 -300 -340 -380 -420 -450

5' 50 45 25 0 -25 -45 -80 -110 -140 -175 -220 -270 -305 -345 -380 -415 -450

6' 50 45 25 0 -25 -45 -70 -105 -125 -160 -195 -240 -290 -325 -360 -395 -430 -450 !
r 45 25 0 -25 -40 -65 -95 -120 -150 -185 -220 -275 -305 -340 -375 -410 -450 i

i

8' 45 25 0 -15 -35 -60 -85
ha

-145 -175 -215 -255 -295 -325 -360 -395 -425 -450 lI
r 45 • 25 5 -10 -35 -55 -80 -105 -135 .-170 -200 -240 -265 -315 -345 -380 -415 -445 -450 i

iir 45 30 10 -10 -25 -50 -70 -105 -125 -150 -185 -225 -265 -300 -330 -360 -410 -420 -440 i -45011 !I i
ir 45 30 10 -5 -25

—
-45 -70 -105 -120 -145 -175 -210 -255 -290 -320 -350 -380 -410 -435 -450 i

12' 45 30 15 -5 -25 -45 -65 -95 -115 -140 -170 -205 -245 -285 -325 -340 -370 -400 -425 -450
1 |

1

14' 45 30 15 0 -25 -40 -55 -80 -105 -130 -160 -190 -225 -265 -295 -325 -355 -380 -410 -430 -450

- - 16' '30' 2T ' 0“ -25* -310 -340 -365 -395 -425 -450 |-35 -55 -75 -105 -125 -15U -180 -21U ~25T -285

18' 45 30 20 0 -25 -35 -50 -70 -105 -115 -145 -175 -200 -235 -275 -295 -325 -355 -380 -410 -435 1 -450

2<r 50 30 20 0 -25 -35 -45 -65 -95 -no -135 -165 -190 -225 -260 -290 -315 -345 -370 -3951 -425 -450

24' 50 30 20 0 -25 -35 -45 -65 -85 -105 -130 -155 -180 -205 -240 -270 -300 -330 -355 -380 -405 i -430

ir 50 30 20 5 -10 -25 -45 -60 -80 -105 -125 -145 -170 -200 -235 -260 -295 -315 -340 -365 -390 1 -415

3 r 50 30 20 5 -10 -25 -40 -60 -75 -105 -120 -140 -170 -190 -225 -250 -285 -305 -330 -350 -375 | -400

36' 50 30 “J 10 -5 -25 -40 -55 -75 -105 -115 -135 -160 -185 -215 -240 -280 -300 -320 -345 -365 | -390

Vessel 0.0.

4r 50 30 25 10 -5 -20 -35 -55 -70 -95 -110 -130 -155 -175 -195 -230 -260 -290 -310 -330 i -355 ! -375

48' 50 30 25 10 -5 -20 -35 -50 -70 -90 -105 -125 -145 -170 -190 -225 -245 -280 -305 -3251 -345 ' -365

54' 50 35 25 10 -5 -20 -35 -50 -65 -85 -105 -125 -145 -165 -190 -215 -240 -270 -295 -3151 -340 1 -360

60* 50 40 25 10 -5 -20 | -30 -50 -65 -85 -105 -125 -140 -165 -185 -210 -230 -260 | -290 -310! -330 : -350

66' 50 40 25 10 -5 -15 -30 -50 -65 -80 j -105 -120 -140 -160 -180 -205 -230 -260 -285 -3051 -325 ! -345

7 r 50 40 25 10 0 _zlLJ -30 -50 -65 -80 -105 -115 -135 -155 -180 -200 -230 -255 -285 -305! -320 ; -540

78' 50 40 25 10 0
i

-15 -30 -45 -65 -80 -105 -115 -135 -155 -175 -200 -225 I -250 -280 -300 j -315 i -340

96' 50 40 25 10 0 -15 -30 -45 -65 -80 -105 -115 -130 -150 -170 -190 -220 -240 -270 -2901 -310 l -33C

ior 50 40 25 10 0 -15 -30 -45 -60 -75 1 -105 -110 -130 -150 i -170 -190 -215 -240 -2651 -290 i -305 i -325

i2tr 50 40 25 10 0 -15 -30 -45 -60 -75 -105 -no -130 -145 -170 -190 -210 -230 -260 -2901 -305
144' 50 40 25 10 | 0 -15 -30 -45 -60 -75 -95 -no -125 -145 -165 -185 -205 1-230 -255 -2801 -300 -305

Over 144” to Flat 1 ! 50 40 ! 25 15 ! 0 -10 -25 -40 -55 -65 -80 -105 -115 -130 1 -145 -165 -180 -200 1 -220 -240 i -265 -290

(10)
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Prior ;o the application of any insulation, all metal surfaces shall be thor­
oughly cleaned. The metal should then be primed with either a rust inhibit­
ing paint or an asphalt mastic depending upon the temperatures involved.

Equipment shall be insulated with thickness of FOAMGLAS insulation 
as shown in Table I. Insulation thickness shall be determined by lowest 
temperature at which the equipment normally operates.

1. Vertical Equipment
a. Angle or plate supports shall be welded around the shell at top 

and bottom.
b. On equipment requiring multiple-layer insulation, horizontal leg 

of support shall be of such length as to support 1/2 the thick­
ness of the outer layer of insulation. Horizontal leg of insulation 
supports for single layer application shall be of such length as to 
support 1/2 the thickness of the insulation.

1. FOAMGLAS insulation shall be curved sidewall segments or beveled 
lags fabricated to fit the diameter of the equipment to which it is 
applied. Insulation shall be applied in staggered position with all joints 
tightly butted and secured with specified strap in sufficient tension to 
hold insulation in place.
a. Additional layer or layers of FOAMGLAS insulation, where 

specified, shall be applied in the same manner as the first layer, 
with side and end joints staggered over joints of preceding layer, 
so that no two joints coincide.

b. All butt edges and ends of outermost layer (or single layer) shall 
be sealed with a buttered coat of joint sealer.

c. An additional layer of FOAMGLAS insulation shall be applied 
over the outside layer where insulation supports are located.

d. Typical installation shown in Figure 1.

2. Each layer of FOAMGLAS insulation shall be secured in place with 
stainless steel strapping, on 9 inch centers, where contour of equip­
ment permits firm and effective attachment.
a. On irregular surfaces, where use of insulation strap is impractical, 

FOAMGLAS insulation shall be secured with stainless steel wire.

I. EQUIPMENT 
A. Thickness

B. Insulation Supports

C. Application

FOAMGLAS INSULATION CONTlACHON )0«NT
typical installation 

f»GU*t 1

(ID
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b. Head insulation, as well as insulation around manholes and other 
connections, may be fastened in place using a floating ring of steei 
rod or stranded cable. One end of the band is fastened to the 
floating ring and the other is anchored to an extra band or bands 
placed around the sidewall insulation. Bands shall be spaced on 
12 inch centers around the perimeter of the extra band or bands.

3. Contraction joints shall be provided below insulation support as 
shown in Figure 1. Where more than one thickness is specified for 
the equipment, an insulation support shall be provided at the junction 
of two different thicknesses and insulated in similar manner shown 
in Figure 2.

4. Where equipment is .supported on metal cradles, FOAMGLAS in­
sulation shall be carried down over cradles and shall be installed as 
shown in Figure 3.

5. Where equipment is supported by structural steel members, FOAM­
GLAS insulation shall be extended not less than four times the speci­
fied insulation thickness in each direction, measured from junction of

. equipment with insulated support lug. Thickness of insulation over 
steel supports shall be one-half that specified for body of equipment. 
Thickness of insulation over support lugs to be the same as body 
insulation. Installation shall be as shown in Figure 4.

6. Equipment legs shall be insulated with FOAMGLAS block as part of 
equipment area. FOAMGLAS insulation to extend over structural 
legs and down legs a distance of four times insulation thickness. 
Thickness shall be as specified for body of equipment. Body insulation 
shall be brought up to and butted firmly against tank leg flange. 
Spaces between flanges and webs of structural members shall be filled 
with FOAMGLAS block cemented in place with an approved ad­
hesive. Installation shall be as shown in Figure 5.

7. Skirts supporting vertical equipment shall be insulated inside and out­
side as part of equipment area, FOAMGLAS to extend downward 
from junctiotTOTift'sidFdfsIfirr wilfrmsulated"bottorri~head a distance 
of not less than four times the thickness of insulation, but in no case 
less than one foot. Thickness shall be as specified for body of equip­
ment. FOAMGLAS insulation shall be secured to inside of skirt with 
an approved adhesive. FOAMGLAS insulation inside skirt shall be 
supported on angle or plate support. Blank nuts on 12 inch centers 
shall be provided on inside of skirt for securement of bottom head 
insulation. Where welding is prohibited, a punched, expanding split 
ring type angle shall be used. Installation shall be as shown in Figure 6.

OC’TEI IATE« JOINTS 
WITH JOINT SEalEI

heavy fillet c 
CAULKING MA

FOamGcXS insulation OP VESSEL CIaOlES & SUPPORTS FOAMGLAS insulation ON VESSEL LUGS anO SUPPOSING STE,

FIGUPE 4

(12) Appendix A
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OUTER BUTT!OlNTS SMALI tl COAT£D WITH 
ONT SEALER

SECURE LEG INSULATION 
WITH 5TRAP ANO 
APPROVED ADHfSJVE

THfCXNESS T

STRAP ABOUND 
CIRCUMFERENCE

HtAVY FlLi.tr OF 
Caulking MASTIC

THICKNESS r 

TANK LEC

COAT TOP Of CONCRETE 
WITH JOINT SEALER BEFORE 
APPLICATION OF INSULATION

fOAmGLAS INSULATION ON VESSEL LEG
FOamGIAS INSULATION ON VESSEL SKIRT.

FIGURE S FIGURE 6

D. Finish
1. After specified thickness of equipment insulation has been installed, 

an approved coating shall be sprayed, brushed, or troweled on to a 
minimum thickness. While coat is still tacky, an open weave (10 x 
10 mesh) glass membrane shall be laid smooth and thoroughly em­
bedded in coating. Care must be exercised that weave does not rupture 
and that cloth is overlapped approximately three inches (3") to 
provide strength at joint equal to that maintained elsewhere.

2. Before surface becomes dry to the touch, a second coating shall be 
sprayed, brushed, or troweled over the reinforcing cloth to a uniform 
thickness not less than 1/8 inch thick, with a smooth, unbroken sur­
face and allowed to dry.

3. Application of coating shall be built up in a uniform manner to pre­
vent uneven contraction and tendency toward surface cracks. When 
spraying, care should be taken that air is directed at sufficient pressure 
to obtain maximum atomization without pock-marking of surface 
owing to excessive velocity. Slugs shall be removed from surface 
immediately.

Da. Finish (Alternate Application Method)
An open weave 10x10 mesh glass membrane may be spot tacked to the 
insulation and the finish coating applied through membrane as a single 
application. Coating should be applied in accordance with manufac­
turer’s recommendations.

E. Flashing
On equipment located outdoors, it is imperative that proper flashing 
materials and methods be used at nozzles, manholes and other projec­
tions, as well as at the junction of horizontal and vertical installations.

F. Painting
When asphaltic materials are specified for the weathercoat and paint is 
desired, it may be done as follows (usually by separate contract):

1. As soon as asphalt surface has dried, the surface shall be painted with 
an asphalt base aluminum paint.

2. If aluminum finish is not desired, the asphalt surface shall be sealed 
with asphalt sealer and painted to desired color.

(13)
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II. PIPING

r.gmeer -.-g 
?S.',

Ma h

A. Thickness
All piping shall be insulated with the proper thickness of FOAMGLAS
insulation as shown in Table I. Insulation thickness shall be determined
by lowest temperature at which the piping normally operates.

B. Application
1. Where single layer “Factory-wrapped” insulation is used, application 

shall be made as received, with joints tightly butted and sufficiently 
buttered with specified joint sealer. Wrapping laps shall be brushed 
with asphalt cut back and pressed firmly in place.

2. Where single layer “Regular” insulation is used, the FOAMGLAS 
insulation will be applied to piping with butt joints staggered and all 
joints tightly butted and buttered with joint sealer. A finish shall then 
be applied in similar manner as called for under “Equipment” in 
these specifications.

3. On multiple-layer insulation, where specified, the additional layer or 
layers shall be applied with side and end joints staggered over joints 
of preceding layer.

4. Only outer layer joints of multiple-layer applications shall be buttered 
with specified joint sealer before installation. The joints shall be drawn 
together when FOAMGLAS insulation is applied so that only a very 
thin vapor seal separates the section of insulation.

5. FOAMGLAS insulation shall be applied with all joints fitted to elimi­
nate voids. Large voids shall not be filled with vapor seal coating, but 
eliminated by refitting or replacing insulation.

6. Where piping is subject to excessive vibration, the bore of the inner 
layer shall be coated with a thin application (to fill surface cells only) 
of specified bore coating, and allowed to dry before application of 
insulation to piping.

7. Single and outermost layers of pipe insulation shall be secured in 
place with stainless steel insulation strap on 9" centers.

8. After specified thickness of insulation has been installed, a finish shall 
be applied as called for under “Equipment” in these specifications.

9. Contraction joints shall be installed in 
both horizontal and vertical straight run 
piping when piping will be subjected to 
temperatures which dictate the neces­
sity of such joints. Chart at right may 
be used as a guide for determining 
number of joints required.

a. Joints shall be loosely filled with 
cushioning material.

b. When contraction joints are re­
quired, contraction should be pro­
vided by and in the flange cover of 
flanged joints when they occur in 
the line.

c. Typical installations shown in Fig­
ure 7A. B. C.

DIFFERENTIAL CONTRACTION BETWEEN 
FOAMGLAS AMD MCTAL FIRING

iNChES/'OO LINEAL feet

HNA 14 354
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— space filled with 

CUSHIONING MATERIAL

ONE LAYER CONTRACTION JOINT

JOINT SEALER PRESSED

SPACE C'L.ED «v'TH 
CUSHIONING MATERIAL

TWO LAYER CONTRACTION JOINT

:Ca.mC_*S 
ns^la’ Cn

FOAMCLAS insulation CONTRACTION JOINTS FOR HORIZONTAL PIPING. 

NOTE: ALL OUTER LAYER JOINTS COATED WITH JOINT SEALER.

FIGURE 7 A

FINISH -

FOAMGLAS 
BLOCK KEYED 
TO SUPPORT-

JOINT SEALERS' 
SUP JOINT—7

INSULATION SUPPORT

FILL WITH 
CUSHIONING 
MATERIAL

V* T MIN.

V* T MIN.

HEAVY FILLET OF 
Y CAULKING MASTIC

OUTER LATER JOINTS 
SHALL BE COATED WITH 
JOINT SEALER

space around flange racked
WITH CUSHIONING material.

FOAMGLAS INSULATION VERTICAL CONTRACTION JOINT ON PIPING 

FIGURE 7B

FOAMGLAS INSULATION ON LINE FLANGE. 

FIGURE 7C

10. FOAMGLAS insulation on flanges, valves and other fittings shall con­
sist of prefabricated fitting covers of the same material and thickness 
specified for pipe insulation.

a. Fitting covers shall be applied in same manner as pipe insulation. 
Stainless steel insulation strap will be so located that maximum 
strength and securement shall be obtained. Fitting fillers are not 
necessary, provided all joints are properly sealed.

b. Protruding metal pans (such as valve stems) shall be thoroughly 
sealed.

c. Hangers shall be on the outside of the insulation and shall not be 
in contact with the pipe. Curved metal shields shall be used be­
tween the hangers and the bottom of the insulation. Shield and 
hanger spacing shall be designed to limit the compressive stress 
between hanger and insulation to 35 psi.

d. Outer surface of fitting covers shall be reinforced and finished in 
the same manner as specified for pipe insulation. Care shall be 
exercised that reinforcing cloth overlaps connecting pipe insulation 
a distance of not less than six inches.

C. Painting
When asphaltic materials are specified for the weathercoat, and painting
is desired, it may be done as follows (usually by separate contract):

1. As soon as asphalt surface has dried, the surface shall be painted 
with an asphalt base aluminum paint.

2. If aluminum finish is not desired, the asphalt surface shall be sealed 
with asphalt sealer and painted to desired color.

(15)
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RECOMMENDED ACCESSORY MATERIALS 
FOAMGLAS PIPING AND EQUIPMENT

is-:..
March : =

MATERIALS USE TEMP. RANGE SOURCE

Regular Hot Erection Asphalts Adhesive 4 Sealer - 50°F. to 150°F. Refineries

RR-1950 (Erection Asphalt) 
RB-2813 (Erection Asphalt)

Adhesive 4 Sealer 
Adhesive 4 Sealer

— 100°F. to 150°F.
- 25=F. to 200°F.

H.H. Robertson Co. 
Farmers Bank Bldg. 
Pittsburgh, Pa.

Pittcote 300
Fibrated Asphalt Cutback Coating 4 Sealer - 40°F. to 250°F. Pittsburgh Corning 

Corporation

Pittcote 400
Vinyl Emulsion Mastic Coating - 50°F. to 180°F. Pittsburgh Corning 

Corporation

Pittseal 111 Sealer 4 Slipjoint — 100°F. to 300°F. Pittsburgh Corning 
Corporation

PC Mastic 100 Sealer 4 Slipjoint - 50°F. to 125°F. Pittsburgh Corning 
Corporation

Anti-Abrasive Compound 1A Bore Coating — 300°F. to 150°F. j Pittsburgh Corning 
Corporation

Keenes Cement Bore Coating - 25*F. to 500°F. 1
ii

Local Builders’
Supply Firms

CS Paint White insulation 
coating
Lagging adhesive 
for light-weight 
fabrics

- 10°F. to 125°F. Pittsburgh Corning 
Corporation

Primer SeaJer 3A Asphaltic Primer - 50°F. to 150°F. Pittsburgh Corning 
Corporation

Glass Fabrics
10x10 asphalt treated

10 x 10 plain

Membrane for 
asphaltic coatings 
Membrane for 
vinyl coating's

(determined by 
coating used)

Pittsburgh Corning 
Corporation

-These-specifications-are necessarily-general in iTaturg~arTd dimot'xavgr~atrpT3Ssible methods of 
application. Application procedure is at the discretion and responsibility of the design engineer 
to meet specific job requirements.

General Offices Pittsburgh Corning Corporation
One Gateway Center
Pittsburgh 2. Pennsylvania

District Offices Atlanta 9, Georgia Philadelphia 2, Pennsylvania New York 17, New York
968 Peachtree Street. N.E. Lewis Tower Building 579 Fifth Avenue
TRimty 2-4402 225 South Fifteenth Street 

Kingsley 6 3510
Murray Hill 8-8350

Chicago 6. Illinois
Houston 2, Texas The Engineering Building Montreal, Quebec, Canada
1607 Jefferson Avenue 205 West Wacker Drive 3333 Cavendish Boulevard
CApitol 71619 Financial 6-2376 HUnter 1-7038

PITTSBURGH
(16)
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Engineering 3:ar.card 
E 8 - 3 . 1

i Ma r c h 7. 196 2

CZLA.'TESZ FI3EH.S COMPANY
Celriver Plant

REPAIR

Maintenance Dept. Procedure

VM3-00H

General Instructions for Insulating 
Crystallizers and Acetyli'zers Date

10-30-61
Supersedes Procedure

I# Crystallizer Insulation Procedure.

1. All s’lrfaces are to be clean and free of rust and scale. Jacket, nozzle, and 
supporting beam repairs are to be complete. Acid drain lines, etc., are to 
be complete. detaining.ring, pan around.stuffing box, any other anticioated 
mechanical repairs should be completed if possible to avoid later damage to 
insulation. All mild steel parts should be thoroughly primed and painted 
before insulation is applied.

2. Material specifications - See 3.M., Page 2.

II. Acetylizer Insulation Procedure

1. All surfaces are to be clean and free of rust and scale. Jacket, nozzle, and 
supporting beam repairs are to be complete. Sheet metal boxes (s/s) are to 
be installed around four stationary arm bolt locations. Any other mechanical 
repairs should be comoleted if possible to avoid later damage to insulation. 
All mild steel parts should be thoroughly primed and painted before insula­
tion is applied.

2. Material specifications - See 3.M., Page 5.

Appendix B

HNA ii,
(17)



*

el8

CM
-3O
<?

I
si

35O "
<?cl
g

U
5
UJ

u.
o J
X *■
2 3

.8 5
Q. iu 
DC 2 O o
u *iu
UJ
Q

Ui
u

<§ Os o vO sO
*12H

A p-
?

CO
PI O

pi

CO O H PI o o
CO 'O vO rH rH rH
Pi \J1 UI UI UI V\
o CNJ CNJ S CM CM
PJ P5 PJ -O pj

a

a

o
X

• • 43 43• o 0) 4) T3 P
6 e e • 4 • q eft
o

1 *? *•
c <? 8* I- O

4)
3 U

ftO
a
0a. •. o •• • ■P e N 01

\r IT •H o 4-** o P 0) hp pH (ft
P 01 1 1 01 U) X)

P P p V p Er P C3
•H •H hi U u *H u 3 M p
<M <M d Cm C a> ID Cm 0) JO H « (ft

to ^3
<M

> X > o 4) O rH
0
p

to
0) 5 0

P A ct
rH

0
P

4)
X3

0) 3
O

O CM
T3 • O u 43 R

Tl •H ■8 0) 43 *0 4) •a • P T3 p
8

rtJ 03 > W 0) > CO B t. I O &
£ E o s ti O 6 rH g 43 \s\ o cmE J4 E -O L is Q »- Li S CNJ
o O o (4 rH 0 <0 P o «« P t Ti -oge <M 5 Ch p P P Cm 0) H o c 433 01 0 u OJ u <0 3 tO V 0 H sO a P

2 U. ll 3 a L 3 rU r U *H *0 (ft5 o C 0 ► 3 a > <M u-» a 0 P o rH O
o o o 1 01 •W (0

* P « ■ • • CO X P o I.
01 t. tn O 01 IU 0) 0) 01 01 & to .o

0) 0) JO tv U ■M O <g R (ft
o >* c * o > o 0) t) u e 4) Cm
o

rH A 0
r-

T3
c

0
rH A o

rH X
A

o o
p

e
sO

43
JC

X
o 4)

JD X (ft /3 XI p p P M
P •g L • u

V) i3 n 2 e 0)
"A

0) £ 01 03 0 U O H
rH

---- <T 3 rH 3 Cm u P ri

£ • • « g
rt

g g c
«r

43
P

0)
p

w Q Q n Q 3 (ft (ft X 03 p f/1 CO ro CO co
O • c * q rt « O o o 3 01 O *H v \ \
h o tl o c3 g Uu nj f*1 h P 3 p-i CO CO CO COI CO CO

P
03 (ft
► Ou
01 01

a c C c c a 43 p u
I o

•H c o
•H

o
*H

o
3

o
d

<§ (ft
47 a

4)
X 01

♦J p P p (ft £ P tn 01 P
«ft fd <0 <0 43 01 0 4 (ft 0
H r- H H 1 @ f- *5 c
0

E
0 s 3 3 2 Jc c

in 0) CO « 01 P 3
CO

c (j K T3 T3
c

•H
C

►- £ c
H

c
M

c
M A C

*!
<§ 3 o3

a:
0
d

o
d

C e B S C po
p* rl fp P" CM rH

M >< H M H H
B e C B B e • •

CO a: CO 5 CO (ft -
H O rH •j *H

*! H K X X X
•o

i B B e B B B
{ s 

CM
e
c\

C
04

B
CO

B
CO

B
CH ?

cc < CO
\ <

(— _-C r r- rH rH r- p- pp fp rH

* 1 « i « l « •
1 1 P 4- p X P P •

1 <H 0- «H Cm <M cr
« < • H • 4> 1 n r

g
l ^ cr 03 03 03 SI tj ft v CM <H

* I O C n O o u> 5 V C C V cs CO CM
] V < 0^ r' rH C ri cc r- r-

8 8 *” CN c a

43w
oia>
>

EO
u0

<M

1

co

u
a>
N

3
3
oi

o

UJ z 
X

OC vu 
a. h» 
ft. < h o

0C UJ
a. u. 
& < < Q

X 4 -J o

CO <j

V- <J X Q

L,
D
N

3
5
s?

c

o
5

ftj
! 5

u
3
.a
XI
o

•?

J4-* «0T J-v.«-a« * «

Appendix B

(18) HNA 14358



Mar

*gpUc atlan Procedure

toplleobla whar# «9*iten Joint haa bnm rawed froo Jacket, eha/t aherttfiod to that It do** net 
protrude threw* h bo t too oC *•«■«!, and dlacnarfe »#!*• relocated to toe of eeatyLlaar.

Safor# atartln* Inflation, pjply J/16• thick coat of Ollaonlt# to tank aweert braekat# (all oav) 
and both tide# of necorUM ataal »ert for about 1?* «oeh aid* of tank awport bracket*.

Wald 7/V loekwuahor# around bettoe Man** wrexinatoly 6" to 7* apart. Suck la li ft. lone 
atr^a to aaen vainer. Wald ton 6* Lone 1 lA* dia. roda ^)proi. JO9 ^art around atufflnf 
box. Wald tae nn*a ( L/u* 41a. rod) to tba rrrueal rode» ena rin* V freo bettoe ef vaaeal, 
and l**a othar 6* free bettoe of vaaeal. Auckla am to tOT atr^a, 2 ft. lone, to aach rlne 
aa required.

Apply lat Layer of inaulatlon to bettoe, rut tine to fit aa required • Uaa 1/? mofeer of 
Itrea metalled in Stpj 1 to retain Lat layer by pulllnf •trap* on opposite aide* of the 
roaaai aoroaa the Inaulatlon and bupxlinr atxva tofalhar where they mot.

® Apply &id layer fat*d«*r all Jolnta) ucinr r*"*eJnlng teLf of etnp* to retain.

Apply lat Layer Inaulatlon on aide of aaatol, atartlne with bloeko reatine on betton fLar^a.
Out a eery other bloc* in half (Lat oeurae only) to provide proper errarf #a**nt of bloeka for
eUcforod Joint#,

Apply did layor Inaulatlon on sldea, atartlne with bettoe bloeka float) with bottoe Infla­
tion. Top bloeka ahould utad S" above S/S top of eeaaol {Ind layor on ildot alao tarro* 
at lot loyor on talk flaneoa.)

kotpi Ooo )Ai* Ada S/9 band! and bweklaa on 6* to J* ranter* to retain both lat and tod Layer*.

© *w>i» fed layer to top and botton flarutta ualrq vinianoa ef > itrpi on each flango.

Q} Apply lat layer (2* thick) op top eatr* *er« to build « on top of outer rlnc and ■ round
belt haa da to aali piaoo nrfaeaa *ran with tho Lat Layer.

® tpply did Layor (3* thick) on top.

® Apply blooka or profound plpo lnaalatlon (2* thick) around no* tie a p retro dine fren botton 
tit tank, yen dan dowl pine, a^aalwo, and atr^a era oeod to hole in pLaoa.

Fill wold apaaa around dLadtarc* walra houainc wtui fibariLat (blanket type) inflation.

Apply Inflation (one l^a layor) to antlr* dlaeherfo Lino, bulldlnc 19 around old relrp 
houainf wd flaneoa. Attain with dowels, adhaslea, and strop*.

Apply «no J* bio A to oarer shaft flnnre. katetn with hh of the atrwpt inotallod In Step l.

lotot 1. Apply oAaalra to ontlro Inti do tvfteo and four od«»e ef Inaulatlon bloeka (aU 
layaro) to La aura peal Ur* air barrier.

I. 1* Q«D. flexible rubber tBbtrp can bo wood affectively to held tn*»latint bloeka La 
pleoo will baids eon bo lnatoLLed.

U

H
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Marc- ", L9-:

vyj-ooLu

St

<-s

Si

Application Proooduro - A1 tomato Arransanont

ipplieablo wtwro oj^molen joint la atiU la Jactot, a haft protrodoo tbrouffc bottoo of toaaol 
with external fuida bearlnc, and orifinal diaeharfe toIvo la a till uaed*

@ flan* aa Standard Procedure oxo^t strop LenftJi 00a bo oat to 2 ft*

@ Wold 10 to 12-3A* S/3 note around bottoa boar inf pedeotal vltb 1/8* dia* rod nminf 
throucb tho noto foruiiut a e an ter rlnf * ^Suckle an equal nunber (to tftooe installed in 
3t^> 1) of bondo about 2 ft* lonf to this oontor rinf •

3«m aa Standard Proooduro axoapt outaido strap• will buoklo tofathor with strap* fro* 
oontor rinf*

@ 3aim as Standard Proooduro.

Qu Sao aa Standard Proooduro axoapt lat layer blooita will hast to bo out to floor a^»anrioa 
joint In jaefcot# 

@ - (T) S*w as Standard Proooduro.

$3) Apply l| iaadaUen to dlaobario lino below nln flan*#.
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Engineering Standard 
E8-3.1

March 7, 1962

Maintenance Deoartmenx Procedure

III* Protective Coating for crystallizers and acetylizers insulation.

1. Material requirements - See 3.M., Page 8.

2. Application procedure (both vessels).

a. Insul-Mastic (Gilsonite)
Trowell on directly over smooth Foamglas approximately 1/16” to 1/8" thick 
and thick as required to fill in holes, cracks, and cover metal bards. Allc 
to dry thoroughly. Hot air, infra-red lights, etc., will reduce drying time.

b. Carboline Hardtop #3
Mix according to instructions (reduce amount of water if sand is wet) and 
trowel on top of vessel. Thickness should vary from about 1/2" in center 
cf vessel to l/8" at outer perimeter. This will provide a slight slope 
which will drain off water or acid spilled on top. Pea gravel can be used 
as an aggragate to fill and strenghten mix. Allow to dry at least 8 hours.

c. Carboline 12200-21 Mastic
Mix equal parts of Component A and Component B to make one part (|- qt. A and 
\ qt. B - 1 qt. mixture), 3 to parts special silica sand, and 1/2 to 1 
part ground asbestos. It is extremely important that Components A and 3 be 
mixed properly. Due to the fast set-up time and unless more than two men are 
working, not more than 1 qt. of each component plus 8 parts of sand and asbes 
tos should be mixed at a time. Mixing can beat be done using a slow speed 1, 
drill motor and 1/2" rod about 3 ft. long with blades welded on the end. Two 
men applying and a third mixing gives most efficient procedure.

This material is not easy to apply and some experience is required to do a 
smooth, good-looking job. Upward strokes should be used on vertical surfaces 
and minimum number of strokes should be used as the material will tend to sti 
to the trowel, A good, heavy pressure on the trowel on each strode will mini­
mize thi3 sticking and provide a smoother finish. Tools can be kept clean sr. 
moist with special trowelling solvent or MEK. The trowelling solvent is used 
with a brush and trowel to provide the final smooth slick finish. Allow to 
dry 12 to 2k hours.

d. Carboline X1301-2 (Gray 72li) Polyurethane build coat
Wipe down surface of mastic coat with Sclox (denatured alcohol) and brusn cr.e 
coat X1301-2 build coat. This helps to seal pores of mastic and provides a 
still smoother surface for the final coat. (This step is more for appearance 
and can be eliminated if desired.)

e. Carboline X1301-66 Polyurethane (any color) finish coat
This coat should be applied 8 to U8 hours after build coat. If more than 
four days elapse, surface of build coat should be washed down with Solcx 
before applying final coat.

Appendix B
7
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