


PROPERTIES AND CERTIFICATIONS

PROPERTIES AND CERTIFICATIONS

OF FOAMGLAS® INSULATION

Partial Certifications* and Approvals List
FOAMGLAS® insulation can be certified to conform
to the requirements of:
* ASTM C 552 “Specification for Cellular Glass
Thermal Insulation”
¢ Canadian Standard CAN/CGSB51.38M
« Military Specification MIL-1-24244C, “Insulation

Materials, Thermal, with Special Corrosion and
Chloride Requirement”

* Nuclear Regulatory Guide 1.36, ASTM C 795,
€692, C871

* Flame Spread 5, Smoke Developed 0 (UL 723,
ASTM E 84), UL R2844; also classified by UL
of Canada

* ISO 9001:2000

» Through-Penetration Firestop Systems UL 1479
(www.ua.com)
UL Through-Penetration Firestop Approved Systems
For a listing of UL Through-Penetration Firestop Approved
Systems please search the UL Database at http://www.ul.com.
Once on this page click on CERTIFICATIONS on the left hand
side. Under General Search click on UL FILE NUMBER and type
in R15207 and then SEARCH.

» Board of Steamship Inspection (Canada)
Certificate of Approval No. 100/F1-98

» General Services Administration, PBS
(PCD): 15250, Public Building Service Guide
Specification, “Thermal Insulation (Mechanical)”

* New York City Dept. of Bldgs., MEA #138-81-M
FOAMGLAS® insulation for piping, equipment,
walls and ceilings

¢ New York State Uniform Fire Prevention
and Building Code Dept. of State (DOS)
07200-890201-2013

o City of Los Angeles General Approval RR22534
e U.S. Coast Guard

¢ Rosstroy

o SINTEF

¢ NORSOK

e Det Norske Veritas

» See-Berufsgenossenschaft

 Allgemeine Bauaufsichtliche
Zulassung (ABZ, DIBTt)

*DCC
* Russian Maritime

 Allgemeine Bauaufsichtliche
Prufzeugnisse (ABP, MPA)

FOAMGLAS® insulation is identified by Federal
Supply Code for Manufacturers (FSCM 08869)

*Written request for certificate of
compliance must accompany order

FOAMGLAS® INSULATION SYSTEMS

TABLE 6: Physical and Thermal Properties of
FOAMGLAS® ONE™ Insulation

PHYSICAL AND THERMAL PROPERTIES OF FOAMGLAS® ONE™ INSULATION

(Water % by Volume)

ASTM EN ISO
PHYSICAL PROPERTIES
Sl ENGLISH Method Method
EN 1609
Absorption of Moisture 02% 02% ca40 EN 12087

Only moisture retained is that adhering to surface cells after immersion

Boe EN 12086
Water-Vapor Permeability 0.00 perm-cm 0.00 perm-in Wet Cup EN ISO 10456
Procedure B
Acid Resistance Impervious to common acids and their fumes except hydrofluoric acid
Capillarity None
Combustibilty & Noncombustible - wil got burn E 136 EN 150 1182
Reaction to Fire P! E84 (Class A1)
Smoke Development 0
Composition Soda-lime silicate glass —_inorganic with no fibers or binders
620 kPa 90 psi C 165 EN 826
Compressive Strength, Block Strength for flat surfaces C240 Method A
capped with hot asphalt. C 552
Density 120kg/m” | 7.5 Ib/ft’ €303 EN 1602
q P . ; EN 1604
Dimensional Stability Excellent—does not shrink, swell or warp (DS 70/90)
N C 203 EN 12089
Flexural Strength, Block 480 kPa | 70 psi € 240 (BS450)
Hygroscopicity No increase in weight at 90% relative humidity
Linear Coefficient of 9.0 x 10°/K 5.0 x 10°/°F
Thermal Expansion 25°C to 300°C 75°F to 575°F £228 EN 13471
Maximum Service Temperature 482° C 900° F
- " EN 826
Modulus of Elasticity, Approx. 900 MPa 1.3 x 10° psi C623 Method Al
W/mK Btu-in/hr.ft2.°F 17 EN 12667
Thermal Conductivity 0.040 @ 10°C 0.28 @ 50°F Cs18 EN 12939
0.042 @ 24°C 0.29 @ 75°F (Mo suen) < 0.041 W/mK @ 10° C)
Specific Heat 0.84 kJ/kg.K 0.18 Btu/Ib.°F
Thermal Diffusivity 4.2 x 107 m?/sec 0.016 ft*/hr

Note: FOAMGLAS® ONE™ is manufactured to meet or exceed the minimum requirements of ASTM C552-07 Standard Specification for Cellular
Glass Insulation (or most recent revision). Unless otherwise specified, measurements were collected using ASTM guidelines at 24°C (75°F) and
are average or typical values recommended for design purposes and not intended as specification or limit values. Values under EN ISO are
declared as limit values under the specific set of standard test conditions. Properties may vary with temperature. Where testing method or
reporting values differ between ASTM and EN ISO methodologies, values are denoted within parentheses in the EN ISO column.

FIGURE 8: Thermal Conductivity of FOAMGLAS® Insulation

Pipe Insulation

When requested by the purchaser,
FOAMGLAS® pipe and tubing insulation
can be fabricated worldwide in
accordance with ASTM Standard C 552
and C 585. Specifying FOAMGLAS® pipe
and tubing insulation in accordance with
these standards will ensure proper fit to
pipe or tubing and nesting in multiple
layer applications. Minimum single layer
thickness is 1.5” (38 mm).

In Accordance with ASTM C 585

For your convenience, the following
table lists the suggested single layer
thickness of FOAMGLAS® insulation,

to @ maximum of 4” (100 mm). The

use of this table permits nesting or
construction of multiple layer assembles
in order to obtain greater thicknesses.

FOAMGLAS® cellular glass insulation is
manufactured in 12” x 18” (305 mm x 457
mm) blocks, 1-1/2"” (38 mm) through 5”
(127 mm) thick, in 1/2” (13 mm) increments
and in 18" x 24” (600 mm x 450 mm) blocks
2" (51 mm) through 6” (150 mm) thick in
1/2” (13 mm) increments. For the nearest
source of FOAMGLAS® insulation, contact
your Pittsburgh Corning representative.

FOAMGLAS® insulation is fabricated into
coverings for virtually all standard pipes,
valves, fittings, and curved segments, and
beveled head and lag segments. Contact

your Pittsburgh Corning representative
for the nearest fabricating distributor.
FOAMGLAS® insulation shapes can be
easily modified on-site with ordinary hand
tools to insulate valves, tees, flanges, etc.
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TABLE 7: Pipe Insulation Dimensional Standards (English)

NOMINAL
PIPE SIZES | NOMINAL | NOMINAL | NOMINAL | NOMINAL | NOMINAL | NOMINAL
(inches) 1.5" 2" 2.5" 3" 3.5" 4"

@ @
s |_ |38|.2(38|.2/38|.2(38).2/38]|.2/(38/.¢2
£ |3, |85 |5 |95 |55 |2g |55 |85 |%5 |95 |65 | 2L | 5%
§d | §d |32 |3 |82 |95 |82 |95 |32 |95 |32 |d3 |82 |43
20 | <0 | 2F | 68 | BE | o8 £ | o8 E | 68 E | o8 £ | o8
1.4 3.50 1. 4. 5.56 6.62 7. (0) 8.
1.6 4.00 2. 5. 5.56 6.62 7. .9 8.
1.5 4.00 2. 5. 6.62 7.62 8. .3 9.
1.4 4.00 1. 5. 6.62 7.62 8. .2 9.
1.5 450 2. 5. 6.62 7.62 8. 1 9.
5.00 5. 6.62 7.62 8. 9
5.00 6. 7.62 8.62 9.6, 4
5.56 6. 7.62 8.62 9. 1
6.62 7. 8.62 9.62 b 4
6.62 7. 8.62 X 1
7.62 8. 9.6. 3
7.62 8. . 1
8.62 9.6, 4
8.62 9. i

12.750
14.000
15.000
16.000
17.000

23.000
24.000
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TABLE 8: Pipe Insulation Dimensional Standards (Metric)

NOMINAL NOMINAL | NOMINAL | NOMINAL | NOMINAL | NOMINAL | NOMINAL
PIPE SIZES 1.5" 2" 2,5" 3" 3.5" 4"
0.D. of 0.D. of 0.D. of 0.D. of 0.D. of 0.D. of
Covering | Covering | Covering | Covering | Covering | Covering
0.D. 0.D.
Nominal inch mm DN | inch mm | inch mm | inch mm | inch mm | inch mm | inch mm

4.000 102
4.500 114
5.000 127
5.563 141
6.625 168

7.625 194
8.625 219
9.625 244
10.750 273
11.750 298

12.750 324
14.000 356
15.000 381
16.000 406
17.000 432

18.000 457
19.000 483
20.000 508
21.000 533
22.000 559

23.000 584
24.000 610

Sizes in this area
are furnished in
sectional form.

Sizes in this area
are furnished in
segmental form.
(Number of
segments vary
with pipe 0.D.)

Sizes in this area
are furnished in
sectional form.

Sizes in this area
are furnished in
segmental form.
(Number of
segments vary
with pipe 0.D.)
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SELECTION GUIDE

FABRICATED FOAMGLAS® INSULATION SYSTEMS

System

Bitumen Bonded

Single or multiple layers of
FOAMGLAS® insulation fabricated
with hot asphalt (ASTM D 312,
Type III) in all joints.

Hydrocal® B-11* Bonded

Single or multiple layers of
FOAMGLAS® insulation fabricated
with a special inorganic adhesive.

*A product of U.S. Gypsum Co.

StrataFab® System

A patented method of fabricating
FOAMGLAS® insulation by bonding
blocks together with a high-
temperature-resistant, flexible
adhesive to create a uniform,
multi-layered stack from which are
cut the desired insulation shapes.

Composite System
Insulation consisting of inner
layer(s) of high-density

fibrous glass blanket or mineral
wool and outer layer(s) of
FOAMGLAS® insulation.

FOAMGLAS® INSULATION SYSTEMS

Benefits

Recommended

Temperature
Range

Limits

e Standard, readily
available fabrication
technique for cold to
moderately warm
applications.

~290°F (-179°C)
to
250°F (121°C)

* Do not use at or below
temperatures where liquid
oxygen (LOX) will form
(-297°F/-183°C).

251°F (122°C)
to
400°F (204°C)

* When above ground,
recommended only in well
ventilated areas.

« Bonding adhesive softens and
may smoke in contact with hot
surfaces above 125°F (52°C).

* Where stainless steel stress
corrosion potential exists,

contact your PCC representative.

» Fabrication technique
allows usage over
broadest temperature
range.

-450°F (-268°C)

¢ Joint zone is permeable to water
vapor below ambient. Use a

Amtbci)ent double layer system, seal joints
of outer layer with PITTSEAL®
444N, cover with a vapor
retarder finish.

Ambient ¢ Use a double layer system at

to temperatures above 400°F

900°F (482°C)

(204°C).

¢ Where stainless steel stress
corrosion potential exists,

contact your PCC representative.

¢ Minimal breakage during

shipment and installation.

¢ Can be installed directly
on hot surfaces.

* Provides excellent control
of stress relief cracking.

¢ Wide range of thickness
eliminates need for
double layering.

-100°F (-73°C)

« Joint zone is permeable to water vapor below ambient.

tO_ Use a double layer system, seal joints of outer layer with

Ambient PITTSEAL® 444N, cover with a vapor retarder finish.

Ambient ¢ When used in a tunnel, vault, or other confined air space, ventilation
to is recommended. Bonding adhesive may smoke in contact with

900°F (482°C)

shot surfaces above 125°F (52°C). See MSDS for safe handling and use.

Fabrication technique
allows usage on systems:

— undergoing continuous
thermal cycling.

— undergoing excessive
vibration.

— operating above 900°F
(482°C).

401°F (205°C)
to
1200°F (649°C)

» Not for service on systems containing combustible liquids.

SELECTION GUIDE -iSeyp{e] i)

FOAMGLAS® insulation was installed as part of a
composite insulation system. It incorporates a one-
inch layer of fibrous glass felt material directly around
the pipe, covered with FOAMGLAS® insulation.

StrataFab® sections were installed in succession
and butted against one another with PITTWRAP®
butt stripes at the interfaces, and heat sealed.

FOAMGLAS® INSULATION SYSTEMS 22
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RECOMMENDED LOWER PIPE TEMPERATURE

LIMITS TO PREVENT CONDENSATION TABLE 10: English (°F)

OUTDOOR DESIGN CONDITIONS: 80°F Ambient ¢ 80.0% Relative Humidity ¢ 73.3°F Dew Point e 7.5 mph Wind Velocity  0.90 Emittance

FOAMGLAS® INSULATION THICKNESS, INCHES

The tables on these pages provide the * Compare different pairs of tables e Compare 9 and 10 for the effect —

minimum operating temperatures for to determine the effect when one of a change in wind velocity.

pipe diameter/ insulation thickness ambient condition changes.

combinations below which condensation * Compare 8 and 3 for the effect of a  For design conditions not covered in
change of relative humidity indoors. 056 tables, contact your Pittsburgh
e Compare 10 and 11 for the effect Corning representative.
of a change in surface emittance
outdoors.

can be expected to occur for the
ambient conditions given.

TABLE 9: English (°F)
SEVERE INDOOR DESIGN CONDITIONS: 80°F Ambient » 80.0% Relative Humidity  73.3°F Dew Point « 0.0 mph Wind Velocity « 0.90 Emittance
FOAMGLAS® INSULATION THICKNESS, INCHES

10.0 11.0

GEGEGEGE b1 o o o [Bel=l=lok=)

MINIMUM HEAT GAIN=11.6 BTU/HR SQFT ¢« MAXIMUM HEAT GAIN=16.0 BTU/HR SQFT

TABLE 10: Metric (°C)
OUTDOOR DESIGN CONDITIONS: 26.7°C Ambient » 80.0% Relative Humidity e 22.9°C Dew Point  12.1 kmph Wind Velocity ¢ 0.90 Emittance

25.4 38.1 50.8 63.5 76.2 88.9 101.6 114.3 127.0 139.7 152.4 165.1

-239
-227
-168

5
-355 -425
MINIMUM HEAT GAIN=7.6 BTU/HR SQFT ¢« MAXIMUM HEAT GAIN=9.4 BTU/HR SQFT
-182
TABLE 9: Metric (°C) : -132

SEVERE INDOOR DESIGN CONDITIONS: 26.7°C Ambient ¢ 80.0% Relative Humidity ¢ 22.9°F Dew Point 0.0 kmph Wind Velocity ¢ 0.90 Emittance i :h%g

FOAMGLAS® INSULATION THICKNESS -99
101.6 114.3 127.0 139.7 152.4 165.1 177.8 190.5 203.2 215.9 228.6 241.3 254.0 279.4 304.8

-264
-257

-249
-244
-238
224 -260

MINIMUM HEAT GAIN=35.7 KCAL/HR SQM ¢ MAXIMUM HEAT GAIN=49.8 KCAL/HR SQM

MINIMUM HEAT GAIN=20.5 KCAL/HR SQM ¢ MAXIMUM HEAT GAIN=25.4 KCAL/HR SQM
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INSULATION THICKNESSES FOR PROCESS PIPING
TO LIMIT HEAT GAIN TO 9 BTU/HR<FT2 (28.4 W/SQM)

TABLE 11: English (°F) TABLE 12: English (°F)
OUTDOOR DESIGN CONDITIONS: 80°F Ambient  80.0% Relative Humidity  73.3°F Dew Point ¢ 7.5 mph Wind Velocity « 0.40 Emittance SEVERE DESIGN CONDITIONS: 90.0°F Ambient ¢ -9.0 + 0.1 BTU/hr+ft2 Heat Flow Limit ¢ 7.5 mph Wind Velocity ¢ 0.40 Emittance
FOAMGLAS® INSULATION THICKNESS, INCHES FOAMGLAS® INSULATION THICKNESS, INCHES

10.0 11.0 10.0 11.0

MINIMUM HEAT GAIN=8.5 BTU/HR SQFT ¢« MAXIMUM HEAT GAIN=12.4 BTU/HR SQFT

TABLE 12: Metric (°C)
. 1 o
TABLE 11: Metric (°C) SEVERE DESIGN CONDITIONS: 32.2°C Ambient « -9.0 % 0.1 BTU/hr-ft2 Heat Flow Limit « 12.1 kmph Wind Velocity » 0.40 Emittance
OUTDOOR DESIGN CONDITIONS: 26.7°C Ambient » 80.0% Relative Humidity « 22.9°C Dew Point  12.1 kmph Wind Velocity ¢ 0.40 Emittance
FOAMGLAS® INSULATION THICKNESS, MM

101.6 114.3 127.0 139.7 152.4 165.1 177.8 190.5 203.2 215.9 228.6 241.3 254.0 279.4 304.8

-236
-209

FOAMGLAS® INSULATION THICKNESS, MM
63.5 76.2 88.9 101.6 114.3 127.0 139.7 152.4 165.1 177.8 190.5 203.2 215.9 228.6 241.3 254.0 279.4 304.8

-98 -118
94 -112
91 -108
-89 -107

NNNN NN = =

-224  -250

MINIMUM HEAT GAIN=27.1 KCAL/HR SQM ¢ MAXIMUM HEAT GAIN=40.1 KCAL/HR SQM
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RECOMMENDED INSULATION THICKNESSES FOR
PERSONNEL PROTECTION SURFACE TEMPERATURE < 140°F (60°C) TYPICAL ABOVE GROUND INSTALLATION DETAILS

TABLE 13: English (inches) FIGURE 9: Two-Layer Expansion Contraction Joint
Hot Pipe Worse Case 80.0°F Ambient for Surface Temperature <140.0°F: 0.40 Surface Emittance » 0.0 mph Average Wind Velocity

NOMINAL PIPE DIAMETER, INCHES

COLD Process Only:
Stainless Steel Bands Both Sides

DEG F FOAMGLAS® INSULATION THICKNESS, INCHES COLD Process: PITTSEAL® 444N Sealant

200.0 I5% | 15 | 15 | 15% | 15% | 15% ] 15%] 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 |15 HOT Process: Hydrocal® B11

300.0 15% | 15% | 15¢ | 15% | 15¢ | 15¢ | 15¢| 15 | 15 1.5 15 | 15 15 | 15 15 |15 To Provide Slip Surface COLD Process Only:
400.0 15 | 15| 15 | 15 | 15 | 15 | 15 | 15 |15 |15 | 20 |20 |20 |20 |20 |20 XVapor Barrior Shegt'
500.0 15 | 15 | 15 | 20 | 20 | 20 | 25 | 25 |25 |25 |25 |30 |30 |30 |30 [30

600.0 2.0 2.0 2.0 2.5 2.5 3.0 3.0 3.0 3.5 3.5 3.5 3.5 4.0 4.0 40 |45 FOAMGLAS®

700.0 25 | 25 | 25 | 30 | 35 | 35 | 35 | 40 | 40 | 45 | 45 |50 |50 |50 |50 |55 Insulation

800.0 25 | 30 | 30 | 35 | 40 | 45 | 45 | 50 |55 |55 |60 |60 |60 |65 |65 |75

900.0 30 | 40 | 40 | 45 | 50 | 50 | 60 | 60 |65 |70 |70 |75 |75 |80 |80 |95

MAXIMUM HEAT FLOW = 71.6 BTU/HR SQ FT J—

TABLE 13: Metric (mm)
Hot Pipe Worse Case 26.7°C Ambient for Surface Temperature =60.0°C: 0.40 Surface Emittance ¢ 0.0 kmph Average Wind Velocity

NOMINAL PIPE DIAMETER, INCHES EIUIEQI Jacket or Mastic) o =‘ ‘* o =‘ ‘* o
4.0 60 80 10.0 12.0
(50 mm) (203 mm) (50 mm)
DEG C FOAMGLAS® INSULATION THICKNESS, MM
93.3 38.5: 38.5: 38.5’: 38.5: 38.5’: 38.5: 38.5: 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 Cushioning Material COLD Process Only:
2044 | 35| 3w | 383 | 385 | s | 85 | 385 | 85 | 385 | 385 | 510 | st | sto | sto | sto | s10 HOT and COLD Process  PITTSEAL®444N Sealant
260.0 385 | 385 | 385 | 51.0 | 51.0 | 51.0 | 63.5 | 635 | 635 | 635 | 635 | 765 | 765 | 765 | 765 | 76.5 Both Sides To Bare Insulation
315.6 51.0 | 51.0 | 51.0 | 63.5 | 63.5 | 765 | 765 | 76,5 | 89.0 | 89.0 | 89.0 | 89.0 | 102.0 | 102.0 | 102.0 |114.5
371.1 63.5 | 63.5 | 635 | 76.5 | 89.0 | 89.0 | 89.0 |102.0 |102.0 |114.5 | 1145 |127.0 | 127.0 | 127.0 | 127.0 | 140.0
426.7 635 | 765 | 76,5 | 89.0 |102.0 |114.5 |114.5 |127.0 | 140.0 |140.0 |152.5 | 152.5 | 152.5 | 165.5 | 165.5 | 190.5
482.2 76.5 |102.0 |102.0 |114.5 |127.0 |127.0 |152.5 [152.5 | 1655 |178.0 |178.0 | 190.5 | 190.5 | 203.5 | 203.5 |241.5
MAXIMUM HEAT FLOW = 194.1 KCAL/HR SQ M FIGURE 10: Vertical Contraction Joint
TABLE 13A: English (inches) Finish .
Hot Pipe Worse Case 80.0°F Ambient for Surface Temperature <140.0°F: 0.90 Surface Emittance 0.0 mph Average Wind Velocity (Metal Jacket or Mastic)
NOMINAL PIPE DIAMETER, INCHES
4.0 6.0 8.0 10.0 12.0 FOAMGLAS® Insulation
DEG F FOAMGLAS® INSULATION THICKNESS, INCHES Support Ring
200.0 1.5% [ 15% [ 155 [ 1.5% [ 1.5% [ 15 [ 1.5% [ 15 1.5 1.5 1.5 1.5 1.5 15 15 [15
300.0 1.5% | 15% [ 15% [ 1.5% [ 15% | 155 | 15% | 15 1.5 1.5 1.5 1.5 1.5 15 1.5 |15
400.0 1.5% | 1.5% | 15+ | 1.5% | 15% | 15 | 15| 15 | 15 15 1.5 1.5 1.5 1.5 5 |15 | COLD Process:
500.0 1.5% 1.5% | 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 20 0 e T PITTSEAL® 444N Sealant
600.0 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5 25 |25 HOT Process: Hydrocal® B11
700.0 1.5 2.0 2.0 2.0 2.5 2.5 2.5 2.5 3.0 3.0 3.0 3.0 3.5 3.5 35 |35 )
800.0 20 | 25 20 | 25 | 30 | 30 | 35 | 35 |35 |35 | 40 | 40 | 40 |40 | 45 |45 COLD Process Only: )
900.0 2.5 2.5 3.0 3.0 | 35 35 40 | 40 | 45 4.5 50 | 5.0 50 | 55 55 |6.0 N Stainless Steel Bands Both Sides
MAXIMUM HEAT FLOW = 107.4 BTU/HR SQ FT o] COLD Process Only:
22 g ) PITTSEAL® 444N Sealant
. Both Sides To Bare Insulation
TABLE 13A: Metric(mm) L R
Hot Pipe Worse Case 26.7°C Ambient for Surface Temperature =60.0°C: 0.90 Surface Emittance ¢ 0.0 kmph Average Wind Velocity
NOMINAL PIPE DIAMETER, INCHES \C/‘%-g FI;[':\?‘(r:ieeerSOhglgt:
DEG C FOAMGLAS® INSULATION THICKNESS, MM ® :
93.3 38.5% | 38.5*| 38.5*| 38.5*%| 38.5*%| 385*% 385+| 385 [ 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 FOAMGLAS® Insulation
148.9 38.5% | 38.5%| 38.5%| 38.5*%| 38.5%| 38.5%| 38.5%| 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385
204.4 38.5% | 38.5%| 38.5%| 38.5% 38.5%| 38.5% 38.5%| 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385
260.0 38.5%| 385*| 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 51.0 | 51.0 [ 51.0 | 51.0 | 51.0 | 51.0
315.6 385 | 385 | 385 | 385 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 635 | 635 | 635 | 635 | 635 | 63.5
371.1 385 | 51.0 | 51.0 | 51.0 | 63.5 | 635 | 63.5 | 63.5 | 76,5 | 76,5 | 76,5 | 76.5 | 89.0 | 89.0 | 89.0 | 89.0
426.7 51.0 | 63.5 | 51.0 | 635 | 76.5 | 76.5 | 89.0 | 89.0 | 89.0 | 89.0 |102.0 | 102.0 | 102.0 | 102.0 | 114.5 | 114.5
482.2 635 | 635 | 76,5 | 76,5 | 89.0 | 89.0 |102.0 |102.0 | 114.5 | 114.5 | 127.0 | 127.0 | 127.0 | 140.0 | 140.0 | 152.5
MAXIMUM HEAT FLOW = 291.3 KCAL/HR SQ M
* Thickness based on mechanical requirements and not necessarily personnel protection. Contact your Pittsburgh Corning representative for assistance on other typical details.
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FIGURE 11: Insulation on Line Flanges

Round Outside
Corners

Finish Heavy Fillet

/of Caulking Mastic

FOAMGLAS® Insulation

T
Min. | —| [« 2" Min.

(51 mm)
Cushioning Oversize FOAMGLAS®
Material Insulation

Round Outside

Circumferential Sizing Insert Corners
to Locate Oversize FOAMGLAS®
Insulation Outside O.D. of Flange FOAMGLAS®

Finish Insulation
N

Heavy Fillet of / T
Caulking Mastic | | _>| |<_ i
LL"T o Min,
Min. (51 mm)

FIGURE 12: Pipe Hanger Assembly Insulation

<—— Hanger Rod

/ Flash Finish Around
Hanger Rod

Heavy Fillet of *

Caulking Mastic _>| 11/2"_|_|<_ FOAMGLAS®
Cushioning Insulation
Material

Cushioning material typically TYPE E Glass Fiber Pelt.
Contact your Pittsburgh Corning representative for assistance on other typical details.

FOAMGLAS® INSULATION SYSTEMS

ABOVE GROUND AND UNDERGROUND INSTALLATION B Seypfe] i}

UNDERGROUND SYSTEMS AND
PIPE SUPPORTS/HANGERS

Underground Systems

For direct burial of insulated pipes

and vessels, FOAMGLAS® insulation

is uniquely qualified for such remote,
inaccessible applications. In this type
of an installation without protective
tunnels, high compressive strength in
an insulation material is mandatory.
When properly designed and installed
with FOAMGLAS® insulation
incorporating a protective jacketing,
neither overburden loads nor above
ground traffic are critical design
issues. The long-term thermal
efficiencies, impermeability, corrosion
resistance and extended service life of
FOAMGLAS® insulation make it an ideal
choice for cost-effective field installed
systems.

For design information, refer to
Pittsburgh Corning Corporation’s
FOAMGLAS® Insulation Systems for
Underground Direct Burial Applications
(FI-213).

Pipe Supports and Hangers

An insulation that has the ability to

be used as a support component
eliminates or significantly reduces the
potential problems of direct thermal
paths in the system. Resistance to
settlement or failure of insulated pipe
supports also means that pipes remain
in their proper alignment, without
stresses at nozzles, flanges or fittings.

FOAMGLAS® insulation also supports FIGURE 13: Insulated Pipe
its own weight without sagging or Hanger (Clevis Type Only)
slumping, making it ideal for vertical

pipe runs of all heights (see Figure 13).

For design information, refer to
Pittsburgh Corning Corporation’s
Guidelines for Using FOAMGLAS®
Insulation at Pipe Hangers and Supports
(Specification I-5-83-07-01).

Insulation Finish
or Metal Jacket

Bore Coating

Joint Sealant
for Cold Applications

Clevis Hanger. \
Pipe InsulationTo \

Be Continuous

Insulation Shield

FIGURE 13B: Insulated Pipe Hanger

FOAMGLAS® For Chilled Water Pipes,
Pipe Hanger

Steel pipe, with Half pipe sections, Pressure distribution Standard pipe clamp,

anticorrosion painting typ PSH, full adhered  galv. Steel sheet, applied free of clearance,
to the pipe and joints 1,0 mm thick without any imput tensions.
sealed with PC18

Contact your Pittsburgh Corning representative for assistance on other typical details.
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GENERAL SPECIFICATIONS

This specification is offered as a guide
for the purpose described herein and
should be employed at the discretion
of the user. These specifications are
written specifically for FOAMGLAS®
cellular glass insulation. No
warranty of procedures, either
expressed or implied, is intended.
Before using this specification, contact
Pittsburgh Corning to ensure that
current details and revisions are
incorporated. Pittsburgh Corning will
review plans and specifications of
users at no charge to assist in ensuring
that proper procedures and materials
are used. However, the ultimate
design and installation are the
responsibility of the engineer or
architect.

General Notes

1. These specifications are general in
nature. For specific applications,
contact your Pittsburgh Corning
representative as listed on the
back cover. The final application
procedure is the responsibility of the
project designer and/or owner. No
warranty of any nature, either
expressed or implied, is made as
to application or installation.

2. Prior to application of insulation,
surfaces to be insulated must be
dry and clean. The use of primers
or corrosion-resistant coatings is at
the discretion of the owner or the
design engineer. All testing, such as
hydrostatic, X-ray, etc., should be
completed prior to the application of
the insulation.
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3. The proper insulation thickness
should be determined through
calculations based on operating,
environmental, and any other special
conditions. Contact your Pittsburgh
Corning representative if calculations
are desired.

4, Multiple layers may be required:

¢ When the total insulation thickness
required is greater than the
maximum single-layer thickness
available.

« To provide an outer layer that
falls entirely within the applicable
temperature range of a sealant,
if one is used.

* To eliminate through joints on
piping or equipment operating at
extreme temperatures.

5. The use of a bore-coating on the
inner surface of the insulation in
contact with the pipe may be required
if the piping undergoes frequent
temperature cycles or if pronounced
vibration is present. Contact your
Pittsburgh Corning representative for
bore-coating recommendations.

6. Ambient temperature is to be defined
by the design engineer based on job-
site conditions.

7. Precautions. There are three
situations which require precautions.
Contact Pittsburgh Corning for
proper procedures to overcome these
situations.

Direct exposure to:
» Hydrofluoric acid or strong caustics
» Water during freeze-thaw cycling

 Prolonged exposure to condensing
steam or boiling water.

Temperatures below

-290°F (-179°C)

Because of the highly specialized
nature of applying insulation in this
temperature range, it is recommended
that you contact your Pittsburgh
Corning representative for materials
and procedures. Of prime concern is
that components of such a system be
compatible with liquid oxygen.

-290°F to -60°F

(-179°C to -51°C)

FOAMGLAS® insulation shall be

applied in multiple layers with all

joints staggered between layers. The
number and thickness of layers shall be
calculated so that the innermost layer
is entirely above -60°F (-51°C). The
outermost layer shall have all joints
sealed with joint sealant.

Inner layers of piping insulation may be
secured with fiber-reinforced tape. The
outermost layer of insulation shall be
secured with metal bands of appropriate
width and thickness, two bands per
insulation section.

The finish over the insulation may be
either vapor retarder or weather-barrier
reinforced mastic, and/or metal jacketing.

The exterior surface of the insulation
under metal jacket shall be coated
with PITTCOTE® 300 coating to fill the
surface cells.

FOAMGLAS® insulation is impermeable
to water or water vapor under most
conditions, and providing that all joints
between insulation sections are properly
sealed, no vapor retarder is required.
The designer may desire the use of a
vapor retarder as a redundant measure.

-60°F (-51°C) to Ambient
FOAMGLAS® insulation may be applied in
a single layer where thickness permits.
The use of joint sealant is recommended
on all systems that operate below
ambient temperature for any length of
time, and is required on systems that
operate at or below 36°F. In cases where
the below ambient system is operating at
a temperature higher than 36°F, and the
outdoor relative humidity is not routinely
expected to exceed 50%, the use of a
joint sealant is at the discretion of the
design engineer.

For securement and finish
recommendations, see the above
procedures given for -290°F to
-60°F (-179°C to -51°C).

The exterior surface of the insulation
under metal jacket shall be coated
with PITTCOTE® 300 coating to fill the
surface cells.

Tanks, spheres, and vessels operating

in this temperature range may also

be insulated by adhering FOAMGLAS®
insulation to curved or flat surfaces using
PC® 88 adhesive. This adhesive may also
be used as the joint sealant. Contact your
Pittsburgh Corning representative for
specifications of materials and procedures
for this method.

Ambient to 400°F (204°C)
FOAMGLAS® insulation shall be applied
in a single layer. No joint sealant is
required. Staggering of joints is at the
discretion of the owner or the design
engineer. Pipe insulation may be secured
using fiber-reinforced tape if a metal
jacket will be used, or with metal bands
if a reinforced weather-barrier mastic
will be used.

Insulation on vessels shall be secured
using metal bands. For operating
temperatures up to 160°F (71°C), PC®
88 adhesive may be used to secure
the insulation. Contact your Pittsburgh
Corning representative for details
concerning the use of PC® 88 adhesive.

The finish over FOAMGLAS® insulation
on either piping or vessels may be a
reinforced weather-barrier mastic or a
metal jacket.

Above 400°F (204°C)

Pittsburgh Corning offers several
different procedures for applying
FOAMGLAS® insulation to piping and
vessels operating above 400°F (204°C).
The preferred system is the StrataFab®
System. Contact your Pittsburgh Corning
representative for recommendations on
various alternatives.

StrataFab® System

-100°F to 900°F (-73°C to 482°C)
The StrataFab® System shall be applied
as a single layer for the temperature
range of -60°F to 900°F (-51°C to
482°C). The use of joint sealant is
recommended on all systems that
operate below ambient temperature
for any length of time, and is required
on systems that operate at or below
36°F. In cases where the below ambient
system is operating at a temperature
higher than 36°F, and the outdoor
relative humidity is not routinely
expected to exceed 50%, the use of a
joint sealant is at the discretion of the
design engineer. For the temperature
range of ambient to 900°F (482°C) no
sealant is necessary.

GENERAL SPECIFICATIONS

StrataFab® System pipe insulation may
be applied using fiber-reinforced tape
or metal bands. StrataFab® System
insulation for vessels tanks and
equipment may be applied with metal
bands, weld pins or PC® 88 adhesive, as
appropriate for the application. Contact
your Pittsburgh Corning Corporation
Representative for more information
about these systems.

The finish used over the FOAMGLAS®
Insulation StrataFab® System may be a
weather barrier mastic or metal jacket.

On below-ambient systems, the exterior
surface of the insulation under metal
jacket shall be coated with PITTCOTE®
300 coating to fill the surface cells.

* For applications from -100°F to -60°F (-73°C
to -51°C) refer to the application procedures for
FOAMGLAS® insulation in the temperature range of
-290°F to -60°F (-179°C to -51°C).
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FOAMGLAS® INSULATION SYSTEMS 32




ACCESSORY MATERIALS

ACCESSORY MATERIALS

Pittsburgh Corning Corporation offers a line
of accessory materials exclusively designed
for FOAMGLAS® cellular glass insulation

for use in major types of industrial
applications.

Pittsburgh Corning Corporation is
continually evaluating accessory
materials. While these materials are
tested and selected especially for use with
FOAMGLAS® insulation, the information
given here is for general guidance. For
the latest recommendations and specific
data sheets on the individual accessories,
consult your distributor or Pittsburgh
Corning Corporation.

Pittsburgh Corning makes no
warranties whatsoever, and
specifically disclaims warranties
of merchantability and fitness
for a particular use for these
accessory products.

FOAMGLAS® INSULATION SYSTEMS

ACCESSORY MATERIALS R-i{ogp{e] i3

Product

HYDROCAL® B-11

PC® 11

PC® 136 Adhesive

PC® 150

PC® 500

PC® 56 Adhesive
PC® 74A2

PC® 80M Mortar

PC® 85

PC® 86T

PC® 88 Adhesive

PC® Fabric

PC® High Temp Anti Abrasive

PC® Primer Sealer 3A

PC® RTV 450 Sillicone Adhesive

PITTCOTE® 300 Coating
PITTCOTE® 404 Coating
PITTSEAL® 444 Sealant
PITTSEAL® 444N Sealant

PITTWRAP CW30 Jacketing

PITTWRAP® CW Plus Jacketing

PITTWRAP® IW50 Jacketing

PITTWRAP® Jacketing

PITTWRAP® SS Jacketing

Terostat-PC FR

Description

A reactive gypsum product which, when mixed with water, forms an inorganic, noncombustible adhesive or coating for fabricating or bore coating
FOAMGLAS® insulation.

A single component, cold bituminous adhesive ready to use. It is especially suitable for adhering FOAMGLAS® to metal substrates. PC® 11 cures to form
a flexible, non-aging adhesive with very good adhesion to different materials.

A reactive cementitious product that is mixed with water to form an inorganic, noncombustible adhesive or coating for fabricating, bore coating or forming HT
reinforced FOAMGLAS® insulation shapes. It is normally used at ambient above temperatures to 900°F (482°C) where stress-crack corrosion is a concern with
stainless steel

An open mesh, alkali-resistant glass fabric for reinforcing mastic finishes over FOAMGLAS® insulation. The large mesh openings (approx. 3mm) allow
heavy mastics or mineral coatings to easily penetrate and bond to the insulation and fabric surfaces. The thickness of the fabric ensures proper
application thickness of the coating. Its tensile resistance is greater than that of PC® Fabric 79, with lower deformation. It is especially suitable for
use with PC® 74 A2.

A single component, cold bituminous adhesive ready to use. PC® 18 is used to seal the longitudinal and circumferential insulation joints of FOAMGLAS®
insulation on chilled water lines. Cures to form a flexible, non-aging adhesive with very good adhesion to different materials.

A single-component, bituminous adhesive with low solvent content and a high content of extenders. PC® 500 retains long-term flexibility, does not freeze and
is thixotropic. Adheres FOAMGLAS® to continuous-support substrates. Service temperature from -30°C to 80°C (-22°F to 176°F).

A two-component, solvent-free adhesive. Component one is based on bitumen emulsion with synthetic additives. Component two is cement. Service
temperature range -15°C to 45°C (5° F to 113° F).

A dry, manufactured mineral coating used with glass fabric as a non-combustible coating and as an adhesive for FOAMGLAS® insulation. Contains a
mixture of special sands, cement and hydrated lime.

A two-component inorganic mortar based on specially formulated glass powder and fillers for component one and modified silica dispersion for component
two. PC® 80M MORTAR iis used to adhere FOAMGLAS® cellular glass to itself within a large temperature range when temperatures are very low, very high,

or cycle rapidly, using the laminated technique that consists of embedding a specific reinforcement in the adhesive layer. Service temperature from -196°C
to +380°

A mineral-based, totally inorganic powder that has been especially formulated for filling the open surface cells of FOAMGLAS® cellular glass when
used for the insulation of liquid oxygen, liquid nitrogen and hot tank bases. When used with appropriate interleaving membranes the desired load
distribution can be achieved with slightly reduced compressive strength versus reference values under EN 826 or ASTM C240-91 testing conditions.

A single component bitumen emulsion product with fillers. Offers good resistance to high temperatures. PC® 86T is suitable for use on FOAMGLAS® cellular glass
as a bedding compound in specific load bearing applications. Service temperature from -10°C to +90°C

A multi-purpose, two component adhesive for adhering FOAMGLAS® insulation to itself or to other porous or nonporous substrates. Air curing is not
required. It has excellent wetting characteristics and cures to form a flexible bond that absorbs mechanical and thermal shock. Service temperature
range: low to moderate.

An open mesh polyester fabric for reinforcing mastics such as PITTCOTE® 404 or PITTCOTE® 300 coating over FOAMGLAS® insulation. Service temperature
range: low to moderate.

A one-component, dry mix of modified calcium sulphate with inert meneral fillers. PC® High Temp Anti-Abrasive is applied to FOAMGLAS® insulation as a
reinforcement for high temeperature applications, and when needed for dual temperature applications. When dry it forms a protective hard surface, filling
the surface cells of the insulation and providing protectcion from abrasion up to 350° C (662°F).

A thin-bodied bitumen and volatile solvent blend, particularly suited for use as a tack coat for nonporous substrates such as steel or aluminum prior
to the application of FOAMGLAS® insulation with hot bitumen. Can also be used on dense concrete.

A one-part, acetoxy cure, silicone adhesive/sealant formulated for use at high temperatures. It cures to an elastomeric solid at room temperature. Service
temperature range: -50°F to 400°F (-45°C to 2049).

Vapor and weather barrier single component asphalt coating especially formulated for use with FOAMGLAS® insulation. Service temperature range:
low to moderate.

A highly flexible acyrlic latex coating used with FOAMGLAS® insulation where a superior weather barrier coating is required. Used with polyester fabric
reinforcement. Service temperature: low to moderate.

Non-setting, single component butyl sealant used for sealing joints in FOAMGLAS® insulation systems, and to seal protrusions and metal jacket laps. Service
temperature range: low to moderate.

Non-setting, single component butyl sealant used for sealing joints in FOAMGLAS® insulation systems, and to seal protrusions and metal jacket laps.
Stainless steel compatible. Service temperature range: low to moderate.

A 30mil (0.8mm) thick self-sealing, modified bituminous membrane for protecting above ground FOAMGLAS® insulation systems on chilled water and hot service
pipelines. Manual pressure seals the jacketing without the use of a torch or heater. Metal jacketing must be used over the PITTWRAP® CW30 jacketing for UV
protection. PITTWRAP® CW30 jacketing cannot be factory applied on the insulation.t

A 50mil (1.3mm) thick self-sealing, modified bituminous membrane for protecting underground FOAMGLAS® insulation systems on chilled water and hot
service! pipelines. Manual pressure seals the jacketing without the use of a torch or heater. PITTWRAP® CW Plus jacketing may also be factory applied on
the insulation. PITTWRAP® CW Plus jacketing consists of a polymer modified bituminous compound reinforced with a glass fabric and a 1mil (0.03mm)
aluminum top film and release paper backing.

A 50mil (1.33mm) thick self-sealing, non-metallic sheet for protecting above ground FOAMGLAS® insulation systems on chilled water and hot service pipelines.
Manual pressure seals the jacketing without the use of a torch or heater. Metal jacketing must be used over the PITTWRAP® IW50 jacketing for UV protection.
PITTWRAP® IW50 jacketing consists of a polymer modified bituminous compound reinforced with a glass fabric, a 1mil polyester film and release paper backing.

A 125mil (3.2mm) thick heat-sealable, multi-ply laminate for protecting underground FOAMGLAS® systems with outer surface temperatures below
190°F (87.7°C). PITTWRAP® jacketing consists of three layers of a polymer-modified, bituminous compound separated by glass reinforcement and
aluminum foil. An outer layer of polyester film is laminated to the bituminous compound. Release paper prevents sticking in the roll before use.
PITTWRAP® jacketing may also be factory applied on the insulation.

A 70mil (1.8mm) thick self-sealing, modified bituminous membrane for protecting underground FOAMGLAS® insulation systems with outer surface
temperatures below 170°F (76.7°C). Manual pressure seals the jacketing without the use of a torch or heater. PITTWRAP® SS jacketing may also be factory

applied on insulation.

A sprayable and gunable, single component sealant, coating and adhesive. Terostat® - FR is a silane modified polymer base (MS® Polymer) that
cures on reaction with moisture. Contains no solvents, isocyanates, silicones or PVC. Terostat® - FR has good weathering, chemical and UV resistance.

Source+

USA

EUR

+ PC Accessories are available for shipment for projects worldwide. The sources are either at PCC plant locations or Pittsburgh Corning Europe locations. Pricing for

all PC Accessories is available from your customer support representative.
INOTE: Do not use in underground tunnels or trenches where jacketing will be exposed to air temperatures in excess of 140°F (60°C)
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