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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS
FORENORD

A. General

These Specifications describe the essential requirements for the purchase and application of thermal insulation mate-

rials.

They consist of two major parts: I - General Specifications, and II - Individual Specifications.

Each Specification is

divided into two parts: {A) Materials, and (B) Application. Individual Specifications are identified by a two-digit num-

ber, followed by a letter.

The applicable Individual Specification and the thickness of insulation to be used shall be indicated in an Insulation De-

sign Schedule.

The General Specification constitutes an integral part of all the Individual Specifications.

B. Definitions

Where the following terms are found in the General and the Individual Specifications, they shall have meaning and 3ig-

nificance as defined:

l. Blanket . . ., . Insulating material consisting of organic or inorganic fibers, suitably felted, woven, stitched,

bonded, or reinforced, into flexible form.

2. By Others . . ., Purchase or installation, or both, of subject material will be made by other thanInsulation Con-

tractor or insulation mechanics.

3. Curved Segment . . . . Block insulation of uniform thickness, formed to fit contour of curved surfaces and with

longitudinal edges radially beveled.

4. Finish . .. . Material applied to surface of insulation for protection and/or appearance.

5. Firmly. . . . . A section of pipe insulation, when secured in the specified manner to a vertical pipe of corre-

sponding dimension, shall remain at that elevation unsupported except by friction.

6. Fitting Cover . . . . ., Block and pipe insulation patterned to fit on flanges, valves, and other fittings, furnished

in convenient and matching sections.

7. Lagging . . . . . Relatively narrow, flat block insulation, rectangular in shape, of uniform thickness, and with

longitudinal edges radially beveled.

8. Loose Fill. ... . Thermal insulating material in loose fibrous or powdery form, for application within enclosed
spaces.
9. Molded-Type Pipe Insulation . . . A rigid or semli-rigidthermal insulating material, preformedin semi-cylindrical
or segmental sections, or both, usnally 3 ft in length; for application on pipe or tubing, furnished with or without
R finish or attachments . . . . {(ASTM Standard C 168.)

10. Preformed Thermal Insulating Block .

Il. Sectional Pipe Insulation . . .

12, Segmental Pipe Insulation . .. .. Curved se

..... A rigid or semi-rigid thermal insulating material, either flat or

segmental, for application as received, and excluding brick of the 9-in. series . . . (ASTM Standard C 168.)

. Two semi-cylindersor pipe insulation combined toforma complete circumference.

gments of pipe insulation of less than one-half circumference which,

. when grouped and combined with an odd width, where necessary, form a complete circumference.

13, Shaped Head Segment . ., . . Block insulation patterned to fit on spherical, flanged and dished, or other types of
vessel heads, usually with but a single radius - furnished in convenient and matching sections,

14, Staqiered

a. Pipe insulation shall be in a staggered position when, upon application, the end joint between two abutting half-
sections occurs at least one~third, but preferably one-half, the length of a section, from either end of the opposing

half-section.

b. Block (curved segments, lagging) insulation shall be in a staggered position when the abutting joint between
_ two blocks occurs, upon appiication, at least one-third the length of a section from joints of adjacent blocks.

¢.  Multi-laver insulation shall be cansidered broken joint whenapplied so that no two joints coincide except where

they cross at right angles.
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B. contd

15. Thermal Ingulating Cement . . . . A prepared composition, in dry form, comprising granular, flaky, fibrous,
or powdery materials, which, when mixed with a suitable proportion of water to develop a plastic consistency,
and applied and dried in place, forms a coherent covering that affords substantial resistance to heat trans-
mussion . . . (ASTM Standard C 168.)

l6. Weather-Barrier {Weatherproofing) . . . . Finish applied for protection from moisture and weather.
17. ASTM ... .. American Society for Testing Materials. These letters, followed by another letter and a

number (example: ASTM C 168), indicate the latest revisior of a standard specification or other standard
published by ASTM .

C. Letter Designations

Letters following numbers in designations of individual thermal insulation specifications (example: H in Specification
No. 10-H) indicate that the specified insulation is intended for a particular use, as follows:

B . . . . Building construction.

H . . . . Equipment and piping operating at high temperatures {70 F and above).
J . . . . Equipment and piping operating at cyclic temperatures.

L . . . . Equipment and piping operating at low temperatures (below 70 F).

The letter M added to the designation of an individual specification (example: 10-HM) indicates that the insulation

shall have a weather-barrier consisting of a metal jacket, as specified in the GENERAL SPECIFICATIONS, Part I.
B. 18.
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS
I. GENERAL SPECIFICATIONS

Scope

These Sp=cifications describe the essential requir . 'nts for the purchc and application of thermal insulation mate-
rials. They also constitute an integral part of the Individual Specifications.

A. MATERIAL

1. Types and Dimensions

a. Material furnished under these Specifications shall be of type and thickness listed on Insulation Design

Schedules, Insulation Equpment and/or Line Lists, or as otherwise prescribed by the Department of De-
sign and Congtruction.

b. Pipe insulation shall be furnished in conventional lengths, plus or minus not more than 3/32 inch, with ends
cut square. Inside diameter shall fit firmly on specified pipe size and outside diameter shall correspond

to an Iron Pipe Size.

2. Sampling and Testing

Where vendor is unavle to provide acceptable test or performance data, to meet the requirements of these
Specifications, representative samples of insulating and accessory materials shall be submitted to the Depart-
ment of Design and Construction in sizes and amounts required for testing. In all instances these samples,

which shall be supplied without cost to purchaser, shall be shipped by vendor within seven days following re-
ceipt of written request.

3. Packaging

Unless otherwise agreed, material shall be packed in substantial containers, so constructed as to ensure safe
delivery of material, in a condition satisfactory to the purchaser, by common and other approved carrier.

4. Marking and Identification

Unless otherwise specified, shipping containers shall be legibly marked with name of material, size, type, and
quantity contained therein; name of Insulation Contractor, if any, and purchase order number under which ship-
ment 1s made. In addition, where required, container shall bear the work order number, the Item Number (if
any) for which material is intended, and its relative position and sequence of application.

w

Attachments

a. Standard lacquered or brass bands, customarily furnished by the manufacturer of pipe insulation, will not
be required.

b. Canvas or other factory-applied surfacing, where required with insulating material, shall be as called for
on bills of material or other purchase requisitions.

6. Approved Alternates

Alternate insulating and/or accessory materials may be approved bvthe Department of D:sign and Constraction,
but only where clearly shownthatproperties involved satisfy all requirements whichthis Specification prescribes.

7. Rejections

. a. Insulating and/or accessorv material will be rejectedby purchaser, beforeor after deliverv, where phvsical

and other properties do not meet the requirements specified and no exemption hasbeen granted by the De-
B partment of Design and Construction.

. b. All costs in connection with rejected mater:al shall be borne by the vendor.

B. APPLICATION

- 1.  All f:ittings, such as valve, flange, ell, and tee covers, and shapes such as curved segments and head covers,
shall be shop prefabricatedin accordance with [ImensionalStandardsFabrication Manualor ASTM Recommended
Fibrication Practice C450 , latest revision.

Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied 1n multi-layer
construction in accordance with the following table:
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1. B. 2 contd

Total Inner Middle Quter ’
Scheduled Layer Layer Layer
Thickness" Thickness'" Thickness' Thickness''

3 1-1/2 None 1-1/2

3-1/2 1-1/2 None 2

4 2 None 2

4-1/2 2 None 2-1/2

5 2-1/2 None 2-1/2

5-1/2 1-1/2 2 2

5 2 2 2

6-1/2 2 2 2-1/2

7 2 2-1/2 2-1/2

7-1/2 2-1/2 2-1/2 2-1/2

8 2-1/2 2-1/2 3

8-1/2 2-1/2 3 3

9 3 3 3

3. Condition of Material

Insulating materials, other than cements and mastics, may be applied only when dry.

4. Condition of Surfaces

a. Insulating material shall be applied to clean, dry surfaces only.
b. Where insulation is applied to piping and equipment operating in the temperature range of 0F to 180 F, the
metal surfaces of said piping and equipment shall be coated, in accordance with UCCC Coating Specifica-

tions, by others, prior to application of insulation.

c. Voids behind name plates and tank legs shall be filled and caulked, in accordance with UCCC Coating
Specifications, by others, prior to application of insulation.

5. Insulation Supports

a. Insulation on vertical equipment, exceeding 1'-5" in diameter and 107-0" in height, shall be supported by
metal supports installed approximately every 12'-0" and above each vessel flange, in accordance with
UCCGC Standard IS-31. Length of horizontal leg or support angle shall be 1/2 inch less than total applied
thickness of insulation.

b. TInsulation on horizontal equipment, 4'-0" diameter and larger, shall be supported by metal supports in-
stalled in accordance with UCCC Standard iS-36.

¢. Insulation applied to bottomn head, or inside of skirt, on skirt supported vessels, shall be supported on
metal supports installed in accordance with UCCC Standard IS-42.

d. Insulation on dished heads of vertical equipment shall be supported by metal supports in accordance with
UCCC Standard IS-31.

e. ‘Where necessary to prevent entrance of moisture, uppermost support shall be replaced with a metal pro-
tective piate, as described in section [.B.12, entitled "Protective Cover".

-

tnsulation on 3 inch IPS and larger vertical pipe shall be supported by stainless steel insulation supports
bolted to pipe near bottom of run. Additional supports shall be installed on pipe at intervais of 21 feet of
vertical run.

6. Securement
a. Tie-Wire Anchors

Blank nuts, angle clips, and other approved attachments shall be used for insulation tie wire anchors,
where shape of vessel prevents normal methods of securement of preformed insulating matecials. Blank
auts, wnere required, shall be attached, standing-edge to vessel surface, by light fillet welds., Installa-
tion shall be done by the Insulation Contractor, before application of insulation.

b. Wire

9%} ‘Wire shall be applied to insulation at proper intervals by looping about the circumnierence, twisting
ends tigntly together to provide proper securement, and depressing wire ends agatnst insulation to
nrevent project:ons.

(2) ‘Whare shnaoe of vessel prevents complete encirclement, securement shall be made to other tie-wires,
wire cables, or cther anchors approved for this purpose.

G3-2
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I. B. 6. contd
c. Insulation Strap
(1) All pipe insulation on traced lines shall be secured with stainless steel insulation strap.

{2) Strap shall be applied to cylindrical insulation at proper intervals by looping strap about the circum-

ference, stretching to suitable tightness with an approved banding machine, and clamping in place
- at joint. Strap joint shall consist of one double-  ng clip, or two cli,; furnished without prongs.,
Clips shall be located on the vertical side of pipe insulation.

(3) Where shape of vessel prevents complete encirclement of strap, securement shall be made to tie
- wires, wire cables, or other devices approved for this purpose.

_ (4} Insulation strap shall be divided into lengths based on one strap joint for the first 15 feet of vessel
circumference and one strap joint for each additional 10 feet, or part thereof. These joints shall

- be spaced at equal distances around the vessel. Vessels over 12 feet in diameter shall be equipped
with vertical strap anchor angles spaced as shown on the Supplement to UCCC Standard IS-31.

d. Spacing of Strap and Wire

(1) Spacing of insulation atrap and wire over equipment and pipe insulation shall be based on length of
- block or section. Where 36-inch lengths of insulation are applied in staggered arrangement, four
loops will be required ataverage 9-inch intervals, so that no loop is located more than 4-1/2 inches

from any end joint. Where 18-inch lengths are applied in staggered arrangement, only two loops per
length will be required.

(2) Spacing of strap and wire on pipe insulation shall correspond to Figures GA-1 and GA-2,

LOCATION OF JOINTS
Py
- ).I’

g

WIRE, OR STRAP, AS SPECIFIED

LOCATION OF FASTENING

SECUREMENT OF SINGLE LAYER INSULATION TO PIPE

G Ga-l
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I. B. 6. d. contd

—— OFFSET A MINIMUM OF 3°
'\ TROM_ ALL END JOINTS
y:uotnnenu

ONE MALF LENGTH OF N

PIPE INSULATION \
~

LONGITUDINAL JOINTS ON OUTER |
LAYERS OFFSET A MINIMUM :
QF 2° FROM ALL LONGITUDINAL
JOINTS UNDERNEATH

/
/ LSTR".O“ WIRE, AS SPECIFIED

OUTER LAYER PIPE INSULATION

INNER LAYER SECURED WITH WIRE, AS SPECIFIED
INNER LAYER PIPE INSULAT!ON

PIPE

LOCATION OF FASTENING

SECUREMENT OF MULTIPLE LAYER INSULATION TO PIPE

FIG. GA-2

7. Name Plate Clios

Insulation mechanics shall cooperate with others in the placement of name plates and name plate clips.

8. Junction of Thermal Insulation with Fire-Resistant Materials

a. Insulation thickness on tank legs, and similar equipment supports, shall be not less than adjoining fire-
resistant materials. Where thickness of thermal insulation exceeds that of fire-resistant materials, sur-
face of insulation shall be neatly and uniformly finished with a wide bevel, and feathered to provide the
appearance of a continuous surface and eliminate a definite surface joint.

b. Junction of insulation with fire-resistant materials shall be sealed with weather-barrier coating.
9. Flashing

a. All nozzles on top of insulated equipment shall be provided with flashing as shown in Figure GA-3.
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I. B. 9. contd

NOTE: COMPLETE WEATHER-BARRIER
- OVER INSULATION BEFORE
INSTALLATION OF FLASHING

YHEAVV CANT OF CAULKING MASTIC

\ <GLASS-FIBER REINFORCED
. \ \, WEATHER-BARRIER

INSUL ATICN

—

\ v
AN \ . /— VESSEL NOZZLE

LA, L
*f"ﬁfr,:'{’)'&,f‘?i-,
> oy

iy
. gy
e 4

N—B80LT HEADS
VESSEL NQZZLE

VESSEL

STANDARD REINFORCED
CORNER AS PER GA-5

DETAIL A

FLASHING ON TOP NOZZLES OF EQUIPMENT

FIG Ga-3

Where a vertical vessel such as a column is insulated for gradient temperatures, with the low temperature
above, a flashing shall be installed between different thicknesses of insulation where noted in schedule, to
prevent condensate from cntering the insulation on the lower side of the joint. Flashing material shall be
Lexsuco F62 Flexible Flashing, as manufactured by Lexsuco, Inc, or approved alternate. It shall be se-
. cured to the vesseland the outside of the insulation with I/Z-inch by 0.0157-inch Type 304 stainless steel
straps. All voids at longitudinal seams and other projections shall be caulked ana sealed with vinyl asphalt
Joint cement. Typical installation is shown in Figure GA-3A.

CUSHIONING BLANKET

Tt ]

[ T
B -] L\.
WEATHER-BARRIER \

a5 SPECIFIED ————=d \

SEAL WiTH VINYAL ASPHALT

oAy . JOINT CEMENT
- f \
RN
] 1 Iy 1
z - FLASHING
z.
-60‘
- YESSEL

S

— STAINLESS STEEL STRAP

FILL WITH CAULKING | i
MASTIC — P
A

T2

LA

R

Vi NOTE ALL VOIDS AT LONGITUD'NAL SEAMS
AP AND OTHER PAQLECTICNS SHALL BE
—L e CAULKED AND SEALED WiTH VINYL

ASPHALT JQINT CEMENT

FLASHING AT BUTT JOINTS OF DIFFERENT THICKNESSES OF iNMSULATION

!
FI5 Ga-3A I

e
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1. Protection of Flarnmable Surfacings

When applying sheeting jacket, flammable surfacings shall be stopped at least 6 inches from brackets, hangers,
and other hot projections, to avoid possibility of scorching or ignition. Where located indoors, such areas
shall be surfaced with insulating cement to provide drainage. For other locations., a minimum 1/16-inch thick
coat of heat resistant sealer shall be applied.

11. Painting
Painting of bare and insulated surfaces, where required, will be done by others.

12. Protection from Abuse

a. Insulation subject to mechanical abuse, such as abrasion or crushing, or where otherwise required, as
designated by the Department of Design and Construction, shall be protected with a covering jacket of not
thinner than No. 26 gage sheet metal, or other approved media, as per UCCC Standard M-100. Jacket
shall be secured firmly in place with insulation strap, spaced not greater than 10 inches on centers, or
sheet metal screws where use of strap is impracticable. Sheet metal screws shall not be used on jackets
over low temperature insulation where possibility exists of piercing weather-vapor barrier membrane.

b. Corners of insulated ducts, breechings, and other flat-surfaced equipment shall be reinforced by installa-
tion of expanded metal lath corner bead, or corner inserts, when approved. Bead and inserts shall be
provied by the Insulation Contractor and installed by insulation mechanics, following apdication of insu-
lation block securing them firmly to block tie wires. Cement shall be forced through lath flange to provide
proper key.

i3. Protective Cover

Insulation terminating at an intermediate point on the side of a vessel shall be protected from physical abuse
2nd moisture penetration by installation of a continuous metal plate attached to vessel by means of a contin-
uous weld immediately above insulation. This protection will be provided by the Owner.

14. Appearance

Lapped joints, selvage ends, and other irregularities of surfacing materials shall be concealed from general
view wherever possible.

15. Insulation for Safety

a. Where it is required to insulate piping or equipment for safety, only that portion shall be insulated which
is located not more than 6'-0" above operating levels, or where there exists possibility of human contact.
Piping in trenches, unless otnerwise specified, shall not be insulated for safety below grating level. ZIx-
oposed ends of insulation shall be beveied to provide proper seal and drainage.

b. Where specified, thermal insulation shall be omitted and protection provided by. erection of a suitable
safety guara. This guard will be provided by the Owner.

l6. Steam or Electrical Traced Installations

a. Az Convection Tracing Svstem

{1 Accessories - Pressed steel spacery shall be of No. 16 Gage (.03%3"), constructed according to
LCCCC Standard P-344A, as manuiactired by A. J. Gerrard. These spacers shail be (urnished by
the Insutation Contractor.

(&%)

Assembly - Tvpe and size of tracer lines, methods of clamping, hanging and supporting them, and
size of pipe insulation to be applied, shall be in accordance with UCCC Standards -84, P-34A and
GA-4, supplemented by Insulation Design Schedules, where required. In addition to assembly direc-
tions contained in Stancards P-84 and P-84A, pressed stecl spacers{andpressed steel clamps, where
installed) shall be svaced an 18-inch centers for copper tracer lines. [emporarv installation of
assembly vill be aone by others.
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I. B. 16. a. contd

. AS SPECIFIED
- AY

\ \
\

|
- DA ALK BN NN S S

Ymsuunon STRAP — PIPE INSULATION rTmCKNESS T,

0
- )

N | T
-~ - e — +
AN SN VA i S
- (/ S - ~
_ STEAM TRACER LINE INSTALLEDJ \ "--SPACER, AS PER STD P-84-a
A5 PER STANDARD P-84 \ ON 8" CENTERS.

\

\————SPACERS SMALL BE LOCATED AT
CIRCUMFERENTIAL BUTT JOINT

NOTE: STEAM TRACED PIPING SHOULO BE SUPPORTED SO THAT ITS
- WEIGHT DOES NOT FALL ON TRACER OR ON INSULATION.

- APPLICATION OF INSULATION TO STEAM TRACED LINES

FIG Ga-4

(3) Pipe insulation shall be applied in required sizes and carefully fitted to heated companion lines in

i manner prescribed in these Specifications and in the Individual Specifications. Tracer assembly

. shall be firmly and permanently secured in place by insulation mechanic during application of insu-
lation, adding or relocating spacers where required to insure firmness of contac:.

(4} Protective Wrapping - When aluminum piping is to be steam traced, or where elsewnere required,
- aluminum piping shall be separated from tracer assembly by insertion of not less than :vo wrappings
of Mystik Adhesive 7000 G or approved alternate glass {iber tape. Care shall be exercised that tracer
line does not contact aluminum line at any point. Where tracer may touch, the aluminum line shall
be wrapped with glass tape at the point of contact.

b. High Conductivity Compound Tracing System

(1) Accessories - High conductivity non-metallic plastic compound, Thermon, as manufactured by the
Thermon Manufacturing Co., or approvec alternate.

(2) Surface Preparation - Surface of pipe (or equipment) to which high conductivity compound is to b=
applied shall be cleaned of dirt, rust, scale, oil, or varnish film. Galvanized ar aluminum sur-
faces shall be coated with Thermon ALP Primer, or approved alternate, aiter clean:ng.

. (3) Type and size of tracer lines, size and thickness of insuiation to be applied >hail be as schedulsd.

Tracers shall be secured to process lines with insulation steapping on ' 2 inch centers. If high con-

ductivity compound is to be applied to galvanized or aluminum surfaces, Thermon ALP aluminum

primer shall be applied to the surface prior to the installation of the tracer of compound. When

aluminum piping is to be traced {(or where elsewhere required), insulation strapping shall be sepa-
rated from the aluminum by not less than two wrappings of glass fiber tape - Hi-Low Temperature

- Glass Cloth Tape, 7000 G, as manufactured by Mystik Adhesive Products, Inc., or approved alter-
nate. Care snall be exercised that tracer does not contact aluminum line at any point. ‘Vhere tracer
may touch, the alum:num pipe shall be wrapped with glass tape at the point of contact.

(4) Application - High conductivity compound shall be applied over tracer to thickness of approximately
B !/4 inch and into void between tracer and process pive {or equipment). Care snall be exercisea to
torce the compound under the tracer to ensure maximum surface contact. Area of surface contact
- to process pipe shall be approximatelv 3-1/2 times the diameter of the tracer. Cwver irregular sur-
races {pumns, valves, ctc.), and where tracers are closely spaced, compound may bhe trowelled over
. tracers 1n soiid layer, covering tracer by about 1/4 inch. If thickness in excess of 3/4 inch is re-
quired, high conductivity compound should be installed in two layers. The tirst laver should be
~ cured before the second laver is apolicd. Application details are shown in Figure GA-44a.
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3. lo.

b. contd
HIGH CONDUCTIVITY
TRACERS COMPOUNO
——PROCESS LINE 1787 MIN
IRREGULAR SURFACE, OR
4' TRACER CLOSE WRAPPED TRACER
N 1747 MIN,
[T i
-
/ HIGH CONOUCTIVITY
(— 4IGH CONDUCTIVITY cLie ComPouND
COMPOUND UNDER TRACER .
TRACER 144" MIN,
SMALL PROCESS LINE
LARGE PROCESS LINE
APPLICATION OF HIGH CONDUCTIVITY COMPQUND
FIG. GA-4A
(3) Curing - After application the high conductivity compound shali be allowed to air set for a minimum

of 3 hours before heat curing. Air setting time may be several weeks without detrimental effects to

the compound. Heat curing shall be accomplished by gradually raising temperature of tracer to be-
tween 200 and 225 F. This temperature shall be maintained for a minimum of 8 hours. Examina-
tion of the high conductivity compound to determine its dryness will indicate when curing is complete,
{a) Steam system curing procedure is: Open trap end of tracers to atmosphere, then open valve at
steam header just sufficiently to allow condensate, but not steam to enter the tracing system.

(5)  Electric tracing system curing procedure is: Set thermostat at 200 F.

(6) Weather Protection - High conductivity compound is soluble in water; therefore, it must be protected
from rain, snow, and water by temporary jackets, or other means,
wweather barrier 15 applied.
Lefore curing.

until the insulation and its
tiigh conductivitv compound shall not be installed and allowed to freeze
in cola weather it may be necessary to heat the lines and equipment in order to anply.
{t 15 also necessary to keep the material warm befare application. Wherever nigh conductivity com-
pound 1s used. und is not covered bvinsulation, 1t shall be coated, aftar reat curing, w:

th 4 weather-
“arTier coating in accordance with Part [. B, 17,

17. Weather-Barrter Coating

a.

(2]

it

[nsulaticn shall be coated with a weather-barrier at time of installation.

Coating anall not be aoplied when stmospheric temperature is below 33 F, und/or wnen temperature

is
e¢xpected to de l2ss than 25 F within the next 24 hours after application.

‘Yhere spraved waather-barvri=r is to be appiied, adjacent arcas not 13 b2 coated, suca as valve stems,
hanales, zauge g¢lusses, struments, and other adiacent equipment or structures, snul He masked or
Jtherwise protecreq.

A heavy fillet of caulking mastic shall be applied at all inside corners of insulation, and at «il junctions

>f insulaton and metal, before application of weather-barrier coating.

“Weather-barrier membrane shall be carried out b inches onto metal, beyvond termination of insulation at
fuoporis, sqarts or Jtuer orojections, and sealed to the metal.

Al weather-bartier coalings vorrfed to insulation surface and roiniorcoa wath sidss tioer
cioth thorougnly embenaca

T Zoating. Joints of reinforeing ciuth anail e wniarm in width
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and have a smooth unbroken surface. Care shall be taken that openings in weave of cloth are completely
sealed.

Where flame-resistant, modified polyvinyl acetate emulsion weather-barrier is specified, it shall be ap-
plied by either cold spray, palming or troweling.

The combined thickness of the weathe airrier coating an” -einforcing cloth shall be not less than 1/16
inch wnen dry.

Unless otherwise specified, weather-barrier coating shail be the same for indoor and outdoor service.

All outside corners of insulation shall be rounded and the weather-barrier coating provided with a double
layer of reinforcing cloth, as shown in Figure GA-5.

GLASS-FIBER REINFORCING CLOTH OVERLAPPED
/_AT LEAST 6° EACH OIRECTION

WEATHER - BARRIER — /’
d y | [
i "
i T ; 1 ‘
T ~RQUNDED |
y ! | CORNERS |
t .u'n X
r e
JFILLET OF ! ;
“ CAULKING ; i
7 masTic [ '
!
Py 1
c £ h
e - WEATHER - GARAIER
¥oee INSULATION vd !
el e =}

AN - J

- HIGH OR LOW TEMPERATURE SURFACES—>

APPLICATION OF WEATHER-BARRIER COATING AT CORNERS

FIG GA-S

Or outside installations, :nsulation of flat surfaces, und at outside corners, wnere necessarv, shall be
beveled before application of coating, to provide drainage.

13. Metal Jackets

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T...
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The letter M added to the regular designation of an application specification {examoles: 10-HM, 10-JM,
etc.) indicates that tne weather-barrier shail consist of a metal jacket furnished and installed as speci-
iied in this part. Weather-oarrier ccatings described in such specifications shall be disregarded except
where thev are used as supolements to the metal jackets.

‘Weather-Barrier Jacket - Austen:itic -tainless steel, not less than 0.008 inch in thickness, suppiied :n
co:l form at least »5 inches wide, or applied to the :nsulation at the factory.

Sheet Metal Screws - Austenstic stainless steel, tvoe A, pan head, gimlet peint, sclf-tappug, Mo, 7 Lv
>/3 inen. Tor outdoor serwvice, ail screws shall be furnished with neoprene wasners attached.

Heat Resistant Coating - Benjamin Foster No. 37X50 or approved alternate.
Tasipment

881 On vertical vassels, jacketing snall be installed working from bottom up, and snuificient stainless
stesl 3 clins shail be pilaced arouna cach circumferwntial juint to prevent sitopage. Laps of cir-
s imlereniial and vertical joints shall De at feast 2 and 3 inches, respectively. YVertical joints shall

2roSecurea witn snzct metal screw s on 8-1ncn centers,

[ ovsr.zontal e seecow. lans of circumterential and nerizontal joints shall be at b.ast land 3} inches,

T
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(3}

(4)

Piping

(1)

.

respectively. Jacketing shall be secured by stainless steel bands placed directly over circumferen-
tial joints of jacketing, and at the mid-points between the joints {approximately 16 inches on centers).

All vertical and circumterential joints shall be sealed with the specified heat-resistant coating. Screws
shall be eliminated onacircumiferential expansion joint where sodesignated by the Resident Associate.

All outlets, cutouts, etc., shall be flashed with a 3/32-inch thick (minimum) layer of weather-barrier
coating reinforced with glass fabric reinforcing cloth.

Insulation with Factory-Applied Jacketing

{a) On straight horizontal or vertical piping, circumferential joints shall be made with special
stainless steel joint closures and bands furnished with the jacketed insulation. The inside sur-
face of the closure is coated with sealer protected by paper backing. Care shall be exercised
to ensure that the paper is removed before the closure is installed.

(b) Longitudinal joints of jacketed insulation are of the preformed Z type, and shall be fastened by
snapping the ends into place. Longitudinal joints on horizontal piping shall be located on the
lower half of the pipe, with the open side of the joint pointed down to ensure run-off of water.
Heat-resistant coating is not required for these joints.

Field- Applied Jacketing

(a) On straight horizontal or vertical piping, circumferential and longitudinal joints shall be lapped
a minimum of 2 inches.

(b} On horizontal piping, longitudinal joints shall be located on the lower half of the pipe, and so
overlapped as to ensure run-off of water.

{c) On vertical piping, jacketing shall be installed working from bottom up. Stainless steel S clips
shall be placed at each circumierential joint to prevent slippage.

{d) Jackets shall be secured with one band at each circumferential joint, and one band at each mid-
ooint between the joints.

(e) Lapped longitudinal joints shall be fastened with stainless steel sheet metal screws on 6-inch
centers.

(f) All lapped joints snhall be sealed with the specified heat resistant coating.

(2) Jackets shall be cut back from pipe insulation where flange, ell, tee, and valve covers fit over
the pipe insulation.

(h) Flangecoversshall be protected irom weather by stainless steel jacketing, installed in a manner
similar to that specified for piping. Side openings shall be sealed with weather-barrier coating
having a minimum thickness of 1/16 inch, reinforced with glass fabric reinforcing cloth. This
barrier shall be carried over {illet of caulking compound and a minimum of 3 inches over adja-
cent metal pipe jacxet, and a minimum of 3 inches over top metal jacket flange cover.

) Ells, vaive covers, and other irregular shapes shall be protected trom ‘veather as specified in
Part I. 3. L7,

C5-10
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LINE A=1 _— INSULATION
Ly
NOMINAL | \nsULATION T, L, LENGTH OF CRADLE
PIPE CRADLE I iO-FT | 12-FT | I5-FT| 18-FT | 20-FT -
(. Sizg | THICKNESS J1HicKNESS | spAN | span | span | span | span )
[RCE taca || 10 - - - : \,|e
172 83/4 |22 T0 4 e ) - - - -
41728 5 /16 10 . - . N
1702 14 Ga 1o 10 - - -
170 1-4/2 [21/2 TO 4 178 to io - - - STEEL
41/2 70 6 3/16 10 ) - - - CRADLE
tarwz 1 14.6a 10 10 10 - -
21032137 3| _Wwe_f 1o | 1o | 1o . z
3wevos | e | 10 | 1o | 10 | - -
-2 8 6 /4 10 10 10 - -
[t 10 2 /8 10 10 10 12 -
488 [2212 704 ne 10 ) ) 12 - /.
5107 174 10 10 10 12 - o i .
-2 8 2 6 10 12 6 X} 20 \M \\
sa e |27283 36 ) 12 16 I6 20 T- LAY |
3-/2 10 5172 1’74 10 12 16 6 20 _ﬁi- < W L
6T0 7 816 10 12 16 16 20 % —Z
-2 10 372 /4 12 16 20 24 24 _ ........ B )
o8 i2)laT086 8/16 12 16 20 24 24
6172 10 8 3/8 12 16 20 24 24 SECTION ..Dl}:
I-v2 10 2-172| w4 18 20 24 36 36
370 4
aa 162704 | _sne | 16 20 24 36 36
12707 38 6 20 24 36 36
Fuvzaa 1 3 3 Py 36 36 NOTE: W = WiuTH OF SAODLE BEFORE
i Lk A 2 FORMING = O CF INSULATION X 1.57
I-v2 To 2-12 5/8 20 24 30 36 36
370 8 3/8 20 24 30 38 38
_: D NO — [ ——— — —_— THIS STANDARD I8 MANDATEHY OMLY WHIN INOORMIIATTOD,
5-,2 10 7172 716 20 24 30 36 36 DERGI. Oraines Oh i iaian BATA OR nrS
- —— _— e ——— - ——— e ——m v § ———— + —— —_— ———— BULIOF - MATERIAL OA FUNCHASL OHOEML
R L 172 20 24 30 36 36
_,. _,\.m, :m 3 ) Iu\.m 2 o |um: 3 mml fMW. B IHNi‘ CARBIDE AND CARBON CHEMICALS COMPANY
24 m _ww 40 M:w T/1¢ mw 3o 36 |&.W:. ?.nu ml UNION CARBIDE h...u.mn.-hwx CORPORATION
o 670 8 e 24 30 36 a2 az m duvb):.xan.U-—-:”.“.lo-: LIETTLITY 2
ey i < s s (L —— w— - - —— — e g ' —— g, ke > p
“Ir2 T “1r¢ 4 54
(| 50 |vzrosve  we [ 30 | 36 | 42 { 48 } CRADLES FOR
t |- . _|stos | se [ 30 | 36 | a2 | 48 | 54 SEMI-RIGID PIPE _m._w
- 56 142 TO 6-lre 5/8 36 4" 4" 54 60 INSULATION
Ah.v Y10 g BT T a8 54 60 cuassiricanion:  DETAIL
ALL 0+ 2ENSIONS GIVEN [N INCHES EAGEFT AS OTHERWIEE INDICATED lrowiel: 93¢ hﬁ@&k.:.”\.\m VA
AUVIBED: 1=18-BT _ ArraoVLD: \%\* Wie.25-51

T
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

O. SPECIFICATION 10-B Cellular Glass
Scope

This Specification describes the essential requirements for the purchase and application of preformed cellular glass
insulation for use in building roofs, walls, ceilings and {loors.

A. MATERIAL
1. Composition

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient
to produce a rigid, cellular thermal insulation.

2. Properties
Cellular glass insulation shall bave the following properties:
Alkalinity + « « + . . . . . . pH shall be between 6.9 and 7.5
Capillarity - - . - « « « . . After 7 days on wet surface, gain in weight shall be 0%.

-6

Coefficient of Expansion . . . Shall average 4.6 x 10™" per degree F.

Combustibility. . . . . . . . Shall be incombustible.

Compressive Strength . . . . Shall be not less than 100 psi when tested in accordance with ASTM C 240,
latest revision.

Density . . . . . . . . . . Shall be not less than 8 1b per cu ft, nor more than 11 lb per cu ft, when
tested in accordance with ASTM C 303, latest revision.

Flexural Strength . . . . . . Shall be not leas than 75 psai when tested in accordance with ASTM C 203,
latest revision.

Hygroscopicity . . . . . . . Two-inch cubes dried at 220 F to constant weight, then expoaed to air at
70 F and 90% relative humidity for 14 davs, shall not gain any weight.

Resistance to Acids . . . . . Shall be impervious to common acids and fumes except nvdroilacric and
hot phosphoric.

Shear Strength . . . . . . . Shall be not less than 65 psi.
Specific Heat « « « « . . . Shall average 0.20 Btu per lb per degree F.
Temperature Limit . . . . . Maximum temperature without mechamecal, thermal, or chemical failure

shall be not less than 300F.
Tensile Strength . . . . . . Shall be not less-than 75 pasi.
Thermal Conductaivicy . . . . When tested inaccordance with ASTM C 177, latest r=vision, or A3TM C 335,

latest revision, the thermal conductivity at the given mean temperatures
shall not exceed the following vaiues:

Mean Temp, 8tu/inch, hr,
°F sq it, 'F
0 0.36
100 L 0.42
200 0.+3
300 0.56
400 0.63
600 0.74
Thermal Diffusivaty - . Shall average 0.+%2 sq {t per day.
‘Water Absorption o e e Adter 24-hour submersion, shall not exceed 0.2% bv volume (sarfacs oniv),
Vapor Transmission . . . . When tested in accordance with ASTM C 255, latest revision, shail have a

WVT of zero grains per iq {t per nour.

[3-B-1
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II. A. contd

3. Thickness and Sizes of Insulation

a. Cellular glass block insulation shall be 2, 2-1/2, 3, 3-1/2, 4, 4-1/2, or 5-inch thick, as specified, and
either 12-inch by 18-inch or 24-inch by 18-inch size.

b, Cellular glass board shall be 1-1/2 inch thick and 24-inch by 4B-inch size, with factory-attached Kraft
paper on both sides. Thickness to be I-1/2 inch, or a multiple of 1 1/2 inch, as specified,

4. ccessory Materials

a. Adhesive Cement - Pittsburgh Corning Pittcote 300 Trowel Grade, or approved -equal.

b. Vapor Barrier - Philip Carey Fire-Chex Vapor Barrier Sheet, or approved 2qual.

c. Fire-Resistant Adhesive - Phillp Carey Fire-Chex No. 400, or approved equal.

d. Asphalt - Philip Carey Steep Manco Asphalt, or approved equal.

2 Roofing Felt-15-1b Asphalt Satura.tred ~ Philip Carey Feltex, or approved equal.

{. Joint Sealer - Philip Carey Joint Sealer, or approved equal.

g. Flashing Cement - Philip Carey C-5 Flashing Cement,or approved equal.

h. Rosin-Sized Paper = Philip Carey Red Rosin Dry Sheet, or approved equal.

i. Bead Mastic - Pittsburgh-Corning P. C. Mastic 100, or approved equal.

j+  Asphalt Emulsion - Pittsburgh Corning P. C. Asphalt Emulsion, or approved equal.

k. Wire Mesh - Keystone Wire and Wheel Company "Keymesh'', or approved equal.
Lath Clips - Pittsburgh Corning P. C. Metal Lath Clips, or approved equal.

m. Angle Pins - Pittsburgh Corning P. C. Angle Pins, or approved equal.

n. Ceiling Cement - Minnesota Mining and Manufacturing Company CTA-11 Soft Rubber Based Adhesive, or
approved egual.

o. Anti-Adher:ing Solution - one part starch, 24 parts calcium chloride, 91 parts water (by volume).

3. APPLICATION

1. Roof Insulation on Metal Deck

A

~
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Deck shall be plane, dry, clean, and free from holes. Any holes or open joints shall be covered with
o-inch wide strips of asphalt felt laid in flashing cement, or sealed with joint sealer.

If metal deck has a slope greater than L-1/2 inch per foot, nailing strips of treated wood equal in height
to the thickness of insulation shall be secured to the deck to hold the insulation in place. These strips
shall be spaced so that each 4-foot wide course is held in place. A space of 1/4 inch shall be allowed
between ends of strips.

Fire-resistant adhesive shall be applied to deck in ribbons approximately 6 inches on centers and 1/4
inch in diameter, at a rate of approximately 0.4 gal per 100 sq f*.

Cellular glass insulation shall beimmediately embeddedinthe fire resistant achesivein parallel courses
‘vith staggered end joints. All joints 3hall be tightly butted.

f more than one laver of cellular insulation is specified, the second laver shall be applied to the first
by firmly and immediatelv embecdiag it in molten hot mopped steep roof asphalt. Joints shall be tightly

butted and shail be staggered w:ith relation to tne layer beneath.

Undsrwriters' Luaboratories Class A" built-up roofing shall be applied over clean, drv cellular glaus
insulation.

Installation snall be as shown in Figure 10-B-1,
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1I. B.
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l. contd

2. Roof Insulation on Monolithic Concrete or Gypsum,or Prec

/—SLAG OR GRAVEL

/ ~ CLAS /
/ suu.T uP noor
qfﬂ{ff/!ﬂ!ffffﬂ/fffﬁ
& wiory or cuannEL 3/ /‘C‘_‘.’[ Ae— STEEL DECK

LEVEL DECX wiTH
POURED GYPSUM

METAL ROOF DECK

FI1G 10-8-1

EMBEDDED IN - IRE -RESISTANT

SPECIF\EO THICKNESS OF
CELLULAR GL 'SS INSULATION
IHESIV

ast Slabs of Concrete or Gypsum

Deck shall be plane, dry, and free from holes.

Soints of precast slab shall be covered with 6-inch wide 15-1b felt laid in flashing cement.

Cellular glass insulation shall be installed in accordance with Parts II. B. 1. ¢,
shown in Figure 10-B-2.

d,

o

. and f, and as

~— SLAG QR GRAVEL
r——BUILY UP RIUF

11111‘111111114'77
anzr:.;;,«n-\r;a P2

Lete -, T4 . ea———— MCNCLITHIC @ 2@€-L357
e, LT N T CINCAETE OR SYPSUM

AN

SLa8Ss
“OT ASPHALT

MONOLITHIC OR PRECAST ROQf CECK

£1G 10-8-2

N .SPECIFIED THICRNESS CF CELLULAR
NSULAT'O% EMBEDOED M

10-B-3
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II. B. contd

3.  Roof Insulation on Wood Deck

a. Deck shall be plane, dry, and free from holes.
b. Any knotholes shall be covered with metal.

¢. The deck shall be covered with rosin-sized paper lapped at least 2 inches, and secured to the deck with
l-inch roofing nails through tin caps.

d. U the humidity .f the interior is excessive, two plies of 15-1b feit shall be applied w:th mopping of hot
steep roof asphalt. Felt shall be applied by lapping each sheet 19 inches, leaving 17 inches exposed, and
mopping hot steep roof asphalt between felts so that at no place shall felt touch felt.

e. Insulation shall be applied by embedding it in hot moppesd steep roof asphalt, in parallel courses with
staggered end joints. All joints shall be tightly butted.

-

If more than one layer of insulation is specified, the second layer shall be applied to the first layer by
firmly and immediately embedding it in molten hot mopped steep roof asphalt. Joints shall be staggered
with relation to layer beneath.

g. Underwriters' Laboratories Class "A" built-up roofing shall be applied over clean dry cellular glass in-
sulation.

h. Installation shall be as shown in Figure 10-B-3.

SPECIFIED THICKNESS OF
/T SLAG OR GRAvEL /_c:u.uun GLASS INSULATION
/ cLass & EMBEDOED IN WOT STEEP ROOF
. N 7 BUILY uP ROOF AsPhaLT
P AALS S PR DT T TATYYS
SHEET VINYL S T 4ok i g
VAPOA GARRIER/TI@“ AN2IESEPI ) i 7] —_— wO00 DECK
. T~ NAILING STRIP
£ =
TN N \ ;
; VAR S/ PN .
; LY /
. ) Ay ‘ \\ ,
7 v .
I/, N/ AN W
= =,
NOTE. ALL RESINOUS SPOTS OR AREAS SMaLl 8E
COVERED wiTH ONE PLY OF QQSIN SIZED
PAPER GEFCORE APPLYING VAPQR BAARIER
WO0D ROOF DECK
FiG 10-8-3
4. Insulation for Core Walls
a. [nner masonry walls shal] be plumb, straight, and true to dimensions, with full mortar joirt to srovide
1 smooth surface for installation of tnsulation. Wall ties shall be properly spaced to permit proper tie
'vith osuter wall,
5. Celiular glass :nsulation shail oe installed by use of four gobs of adhesive coment located near corners
of tne back face ot the block. and a l/S-inch thick trowel coat of the adhesive on the edges. Zich hlock

saail e luid trie und plump, with sufficient manual pressure to cnsure tight joints .und good contict with
mMasonry wall. Points wnere wall t1es extend througn the insulation shall be sealed otf with wchesive ce-

ment.

c. Cuter wall shall be erected w:th a l/-&—mch space between it and the insulation. Weep holes shall be
provided at the base.

d.  Iastallation shall be as shown in Figure 10-B-+.

10-8-4
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II. B. 4. contd.

APPROX 1/4°, OR AY REQUIRED FOR PROPER
ALIGNWENT FOR INSULATION AMD WALL

/—CORMM RESISTANT waALL TiE

{E'i{{/ 5

| aoweswE

CELLULAR GLASS INSULATION

ADHESIVE SEALED JOINT

bo————— QUTER FACE WALL

(e 0MIT wORTAR FROM EVERY 3IRD VERTICAL JOINT
EO.D:([' HOLES AT BASE OF wWALL, BUT ABOVE
RA

APPLICATION OF CELLULAR GLASS INSULATION (N CORE WALL

FIG (10-8-4

5. Insulation for Masonry Wall Lining

a. Masonry wall shall be plumb, straight, smooth, and clean.

b, A uniform 1/8-inch thick coat of adhesive shall be applied to the back face of each block of cellular glass
insulation, and to edges of blocks in contact.

¢. Each block shall be laid true and plumb with sufficient manual pressure to ensure tight joints and good con-
tact with masonry wall.

d. Installation shall be as shown in Figure 10-B-5,

7./a'com~c OF AOMESIVE

M—————— GYPSUM PLASTER ON METAL LATH

| _———OUTSIOE waLL

CELLULAR GLASS {MSULATION

ya K
. i 2 . ,
Mo n agn {4 w v o ®ly aty & ¢

i

2NNy

1

LPOLICATION OF CELLULAR GLASS INSULATION FOR WALL LINING

FIGURL 10-B-9%

10-B-5
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o. Insulation for Existing Concrete Ceilings

a. Concrete ceiling shall be plane, smooth, dry, and clean.
b. A full coat of ceiling cement shall be applied with a 1/8-inch square-cut serrated trowel.

¢. A uniform 1/8-inch thick coat of adhesive shall be applied to edges of each block of cellular glass insu-
lation, where the edges are in contact.

d. Blocks of cellular glass insulation shall be installed in staggered joint construction, with sufficient
manual pressure to ensure good contact with the ceiling. All joints shall be tightly butted.

7. Insulation for New Concrete Ceilings

a. Forms for conrete slabs shall be constructed to allow for thickness of the cellular glass insulation.
b. Forms shall be coated with anti-adhering solution.

c. While anti-adhering solution is still wet, blocks of cellular glass insulation, in parallel courses with
staggered end joints, shall be placed in the form. The top surface of the insulation shall be immediately
flood-mopped with hot asphalt.

d. After reinforcing rods are placed, angle pins shall be inserted into the insulation at a 45-degree angle.
At least three pins shall be used oneach 12-inch by 18-inch block, and at least four pins oneach 24-inch
by 18-inch block. Bent end of pin shall protrude at least 2 inches. Installation shall be as shown in
Figure 10-B-6.

RCONC.ETE

AN

ANGLE PINS AT 45° WiTH \

BENT END PROTRUOING z‘x
|
!

NOTE AT LEAST 3 ANGLE PiNS
SHWALL BE INSERTED IN
12° X t8° BLOCK, AND A
MINIMUNM OF 4 PER EACH
24* x 36" BLOCK

i N
/<
HOT ASPMALT

CELLULAR GLASS INSULATION

ANTI ADHERING SOLUTION

APPLICATION OF CELLULAR GLASS INSULATION FOR
CCNCRETE PLACED ON THE INSULATION

£16.10-8-¢
e¢. Concrete shall then be placed over the insulation.
8. Wall and Ceiling Finish
a.  Exposed surface of cellular glass insulation shall be given a brush coat of aspnalt emuls:on,
5. Wire mesh shall be fastened to insulation with lath clips on 18-inch staggered centers on the walls and

on l2-inch staggerea centers on the ceiling. Inside corners shall be reinforced with strip lath, and out-
side corners with corner bead.

¢. Gvpsum plaster, mixed on thejob, shall be appliied to the wire mesh in two coats having a maximum
total thickness of [/2 inch.

¢. Paunt shall be vinyl emulsion as specified in the Design and Construction Coating Specifications.
5-3-0
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1I. B. contd

9. Concrete Floor Slabs

a. Foundation Wall Method

(1) Where specified, insulation shall be applied to forndation walls, as shown in Figure 10-B-7.

OME LATER ROOFING FELT CUT TO
THICKNESS OF FLOOR SLAB

/—-COICIIY! sSLAS

GRAVEL

FOUMDATION WALL \

EERSSLIS,

CEZLLULAR GLASS INSULATION

INSULATED FOUNDATION WALL

18 (0-0-1

(2) Insulation shall be installed ininside surface of foundation wall with thin layer of asphalt emulsion.

{3) A layer of roofing felt, cut to the thickness of the floor slab, shall be applied to the insulation to

prevent concrete {rom bonding to the insulation.

b. Slab-Border Method

Where specified, insulation shall be applied to foundation walls as shown in Figure 10-B-8,

(1)

0-B-7
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I. B. 9. b.
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(2)

(3)

(4)

(5)

~ASPHALT EMULSION

ROOFING FELT

/ / _ /coneeTe sLas

N SR

FLOOO MOPPED ASPHALT

1 Laver
FQUNDATION watL LAYER OF SAND

GRAVEL

SPECIFIED THICKNESS OF
CELLULAR GLASS INSULATION
EMOEDDED IN HOT ASPHALT

INSULATED FLOOR_SLAB

fIg 10-8-0

Insulation surfaces around the perimeter shall be separated from the slab edge and foundation with
a layer of roofing felt cemented to the insulation block with hot asphalt.

A layer of sand approximately | inch thick shall be applied over gravel before applying insulation.
Insulation shall extend inward from foundation wall a minumum of 24 inches, or under complete
slab, as specified.

Blocks shall be installed with all joints tightly butted.

Afterinsulationisinstalled as specified, the entire surface shall be flood-mopped with a 1/16-inch
thick (minimum) coat of hot asphalt before placing floor slab. Asphalt shall be heated to a tem-
perature not exceeding 300 F.

10-B-38
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UNION CARBIDE CHEMICALS COMPANY

DEPARTMENT OF DESIGN AND CONSTRUCTION

II. SPECIFICATION 10-H
10-HSS (For Stainless Stael)

Scope

THERMAL INSULATION SPECIFICATIONS

Cellular Glass

This Specification describes the essential requirements for the purchase and application of preformed cellular glass in-
suiation, for use on equipment and piping normally operating at temperatures above 70 F and up to 600 F. It is applicable

to both indoor and outdoor service.

The second designation, 10-HSS, indicates that this Specification shall be used for stainless steel equipment and piping.
. However, this Specification shall be subject to the use of accessory materials specified for stainless steel.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-

cation.

A,
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MATERIAL

2.

Composition

Material shall be composed of glass, completely inorganic, procesaed and molded at temperatures sufficient
to produce a rigid, cellular thermal insulation.

Proge rties
Alkalinity

Capillarity . . .

Coefficisnt of Expansion

Combustibility.

Compressive Strength

Density .

Flexural Strength

Hygroscopieity

Resistance To Acids .

Shear Strength . . .
Specifiec Heat

Temperaturs Limit

Teasile Strength.

Thermal Conductivity

Thermal Diffusivity

pH shall be between 6.9 and 7.5.

After 7 days on wet surface, gain in weight shall be 0%.
Shall average 4.6 x 10-8 per degree F.

Shall be incombustible.

Shall be not less than 100 psi when tested in accordance with ASTM C 240, latest
revision.

Shall be not less than 8 1b per cu ft, nor more than 1! lb per cu ft, when tested in
accordance with ASTM C 303, latest revision.

Shall be not less than 75 psi when tested in accordance with ASTM C 203, latest
revision.

Two-inch cubes dried at 220 F to constant weight, then exposed to air at 70 F and
90% relative humidity for 14 days, shall not gain any weight.

Shall be impervious to common acids and fumes except hydrofluoric and hot phos-~
phoric.

Shall be not leas than 65 psi.
Shall average 0.20 Btu per lb per degree F.

Maximum temperature without mechanical, thermal, or chemical failure shall be
not less than 800 F.

Shall be not less than 75 psi.

‘When tested In accordance with ASTM C 177, latest revision, or ASTM C 1335,
latest revision, the thermal conductivity at the given mean temperatures shall
not exceed the following values:

Mean Temp, Btu/inch, Hr,

°F sqft, *F
Q 0.36
100 0.42
200 0.43
300 0.56
400 0.63
600 0.74

Shall average 0.42 sq ft per day.

10-H-1
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O. A. 2. contd
Water Absorption: . - . . After 24-hour submersion, shall not excaeed 0.2% by volume (surface only),

Vapor Transmission . . . When tested in accordance with ASTM C 355, latast revision. shall have a WVT
of zero grains per sq ft per hour.

3. Accessory Materials - Specification 10-H

a. Cushioning Material:

“quipment - TWL Fiberglas glass wool blanket | inch thick. Pipin, 350 r and below - Ultralite, Super-
{ine, Mono-Kover, 1/2 inch thick. Piping above 350 F - TWL Fiberglas glass wool blanket 1 !nch thick.

b. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage.
c. Stainless Steel Insulation Strap - 1/2-Inch by 0.020-inch, Type 304 or approved equal.

d. Stainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double~pronged seal, or ap-
proved equal.

e. Strapping Tape - Glass filament, vinyl backed, Dutch Brand No. 400 or approved equal.
f. Strap Anchor Clp - A. J. Gerrard's strap hanger.

g. Pipe Insulation Support - Techalloy insulation support strap or approved equal.

h. Anti-Abrasion Coating - Keena's Cement or approved equal.

i. Weather-Barrier Coating {Color as specified) - PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500C,
or approved equal.

J.  Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glass Mesh 10S, Benjamin
Foster Open Weave No. 10, or approved equal.

k. Staples - 5/8-lnch by 1/2-inch, stainless steel, A. J. Gerrard or approved equal.
1. Adhesive Cement - Miracle Adhesive Type H or approved equal.

m. Fabricating Cement - Miracle Adhesive RT-1000 P or approved equal.

a. Heat-Resistant Sealer - Benjamin Foster No. 30-43 or approved equal.

6. Glass Wool Metal Mesh Blanket - Whita glass wool, expanded metal lath on one side - Fiberglas Metal
Mesh Blanket TWL Style 1, or approved equal.

p. [Insulating Cement - Hydraulic setting - Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat, Detrick
Utility, or approved equal.

4. Accessory Materials - Specification 10-HSS

Accessory materials for Specification 10-HSS shall be the same as those listed in Part IT. A. 3
following exceptions:

., with the

Cushioning Material for Equipment and Plping - 2-1/2 1b per cu ft density TWL Fiberglas or approved equal
white glass wool blanket | inch thick.

Anti-Abrasion Coating - Dampney No. 70 Black.
B. APPLICATION - SPECIFICATIONS 10-H and 10-HSS
1. Equipment
a. Insulation Supports

Zquipment shall be provided with insulation supports as called for in the GENERAL SPECIFICATIONS, Part
. B, 5.

5. Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in multiple
layers as specified in the GENERAL SPECIFICATIONS, PartI. B. 2.

c. Cushioning Blanket

(1) On vertical equipment, except stainless steel, two layars of the specified cushioning blanket shall be
applied over the top head and compressed to l-lnch thickness, and one layer to tha sides and bottom
head and compressed to 1/2-inch thickness, before application of the cellular glassinsulation. Blanket

10-H-2
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I. B. 1.

c. {1} contd

(2)

{3)

shall be secured in place with a minimum amount of stainless steel wire. Cellular glass insulation
shall then be applied over the blanket in the manner described in this Specification. Cushioning blanket
shall not be considered as part of the specified insulation thickness.

On horizontal equipment, except stainless steel, one layer of the specified cushioning blanket shall be
applied over the entire surface and compressed to 1/2-inch thickness, and secured in the same manner
as that called for in Part II. B. 1. . {1).

On stainless steel vertical or horizontal equipment, the specified white glass wool blanket shall be
applied in the same manner as that called for in Part I, B. 1. c. (L) or (2).

d. Curved Surfaces
(1) Cellular glass block insulation for sides and bottom heads of vertical vessels shall be shop fabricated
and fitted to allow a 1/2-inch space for cushioning blanket between block and vessel.
{2) Cellular glass block insulation for top heads of vertical vessels shall be shop fabricated and fitted to
allow a l-inch space for cushioning blanket between block and vessel.
(3) Block insulation shall be applied over cushioning blanket on all equipment with all joints tightly butted.
Multiple layers shall be applied so that the butt joints of one layer do not coincide with those of any
other layer. Typical installation is shown in Figure 10-H-1.
FILLER BLOCK OF CELLULAR GLASS
LEVEL wiTk TP OF s‘ruos——j
THICKNESS T,
AS SPECIFIED
WEATHER BARMER [—
i AS SPECIFIED _—HEAVY FILLET OF
CAULKING MASTIC
CELLULAR GLASS MTh s S >
FORMED uznu\
TWO LAYERS OF 1 CUSMION-
ING BLANKET COMPRESSED
TO I° OVER TQP MEADS
g AMD MANMOLES OF VERTICAL
" CUSHIONING BULANKET 1 EauIPMENT
1
COMPAESSED TO 1/2° YESSEL 1
R,
THICKNESS T, a$
SPECIFIED
CELLULAR GLASS VESSEL
SUPPORT a5 PER INsuLaTiON
UcLe STD 15-31
APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE
’ £1G 10-m-1
e. Flat Surfaces
Flat block shall be applied to flat surfaces in the same manner as previously specified for curved suriaces
) when operating temperature of equipment is in excess of 150 F. When operating temperature of equipment
B is 150 F or below, cushioning material shall be omitted and block applied directly to metal surfaces. Se-
curement shall be as specified in the Insulation Design Schedule and/or L:ine List.
f. Securement

{1) ‘Where contour of vessel permits firm and eifective attachment, all lavers of cellular glass insulation

shall be secured in place with stainless steel insulation strap. Insulation applied toirregular surfaces
’ where use of insulation strap is impracticable, snall be secured with stainiess steel wire.

(2) Inner layer or lavers of cellular glass insulation on bottom heads of vertical equipment or heads cf
horizontal equipment shall be held in place with specified statnless steel stTap securea to support as
shown in UCCC Standards IS-21, IS-36, and IS-42. Outer laver of cellular glass insulation on bottom
heads of vertical equipment or heads of horizontal equipment shail be secured with insulation »trap as
shown tn Figure 10-H-2.

10-H-3
Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T... Published by AsbestosClaims.Law

ACL Doc 19413 - Page 34 of 210

asbestosclaims.law/library/19413/34


https://asbestosclaims.law/library/19413/34

U. B. 1. f. (2) contd

(3)
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Where specified, block shall be applied directly to metal surfaces, such as duct work, with adhesive

or other approved securement.

Where block is specified to be secured with adhesive
bedded firmly in a surface coat.

Expansion Joints

(1)

Cellular glass applications shall be provided with expansion joints at vessel flanges
shown in Figure 10-H-3.
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II. B. 1. g. contd
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Longitudinal expansion of vessels shall be provided for by installing expansion joints at the insulation

supports, as shown in Figure 10-H-4.

When more than one thickness is specified for a vessel, an

insulation support shall be provided at the junction of two different thicknesses and insulated ina

manner similar to that shown in Figure 10-H-4.
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FiG 10-H-4

One inch of cushioning material shall be packed around nozzies and

through the insulation, to prevent crushing of the insulation b

Typical application is shown in Figure 10-H-5.
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y contraction and expansion of the vessel.
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4)

(5)

Corrugated mechanical ex
glass products are specifi

pansion joints on piping
ed shall be insulated as

(usually listed as equipment items) where cellular

shown in Figure 10-H-6.

WITH ANTI- ABRASION COA
ALLOWED TO DRY BEFORE

HEAYY FILLET oF

INNER BORE OF JOINT TO BE COATED

CAULKING MaSTIC \
R

—
TING AND \
INSTALL ATION

\
\

3

SHEET METAL JACKET TO af SECURED
N WITH INSLLATION STRAPPING AND
\A"NOR(D AT OME ENDO ONLY

—

CELLULAR GLASS mMOLDED
PIPE INSULATION —

CILLULAR GLASS PIPE
INSULATION — !

o Al Gy e PR /
CUSHIONING A S ‘ s e N e v o
MATERIAL, dr—ri— —_— &l !
i "
THICXNESS T Iy | ;
AS SPECIFIED ' i ’ ]
{1 I
- ! L4l ; i l [_L - -
I 1
! J i {
| I
i !
\ | | ! \
A j ! \
o . ol 1 g
NOT LESS THAN Twick Y, L2 2, Y . = a X
INSULATION THICKNESS : 2y e T Ty L e 2 S S .
NOR LESS THaN 3° S o mo INSULATION BETWEEN SHEET] e
! METAL JACKET 8 EXPANSION e
/ JOINT P

WEATHER BARMIER, AS SPECIFIED — )

-—/:xfznu FITTING WEATHER
B4ARRIER NOT LESS THAN
6" OVER PIPE INSULATION
WEATHER BARRIER

APPLICATION OF CELLULAR GLASS INSULATION TO A
MECHANICAL EXPANSION JOINT

FIG.[0~H-¢

Expansion joints in flat surfaces
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own in Figure 10-H-7.
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I. B. t. contd

n. Flat Heads

(1) Insulation oa top of flat heads of vertical equipment shall be applied in the same manner as previously
described in this Specification. Water pockets shall be eliminated and proper drainage provided as
shown ia Figure 10-H-8.

CELLULAR GLASS SLOCK INSULATION
{NQ 3CRAP PE'IIIVYEIMﬂ

FILLER BLOCK R VESSEL NOZZLE7
RN \ P v

THICKNESS T, FLASHING AS T
seamien ouamen \\ a3 speCiFIE — | PER Ga-3 : /
\ (R .
' AY Y 2
WL TL TS & LT —rwo carens or
j— ==
NIN 3/4°OVER 3TUD Q

CUSHIOMNING
4

i

—t -

\\"' R

[
112° CLEARANCE vesseL weao |
¥

WIGH TEMPERATURE VESSEL
HEAVY FILLET OF lo—— CUSHONING BLANKET
CAULKING MASTIC

THICKNESS T, AS SPECIFIED
h;,.\\___/—

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAOD

FIG (0-H-B

(2) All nozzles on top of lnsulate;i equipment shall be provide with flashing as shown in Figure GA-3J of the
GENERAL SPECIFICATIONS.

i. Vessel Legs

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and down channel legs
to junction with any fire-resistant material. Thickness shall be 1/2 that specified for body of vessel.
Body insulation shall be brought up to and butted firmly against tank leg flange.

(2) Re-entrant space betweenchannel flanges and over channel flanges between body insulation shall be filled
with block cemented in place with the specified adhesive cement. Surface of fireproofing material abut -
ting tank leg insulation shall be coated with the specified weather-barrier coating. Installation shallbe
as shown in Figure 10-H-9.

10-H-7
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T, B. 1. i{. contd

n/\
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APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG
FIG 10-M-9

j+ Vessel Skirts

Skirts supporting vertical equipment shall be insulated outside. Insulation shall extend downward, from
junction of skirt with bottom head, a distance of not less than four times the specified thickness or tocon-
crete pad, whichever is nearer. Where specified, entire surface of skirt shall be insulated. Thickness
shall be as specified for body of vessel. An insulation support shall be provided for securement of bottom
head insulation in accordance with UCCC Standard IS-42. Installation shall be as shown in Figure 10-H-10.
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I. B. 1. contd
k. Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts [.
B. 9 and 17.

(2) Weather-barrier consisting of sta: s steel jacket.ng, if required, shall be applied in accordance with )
the GENERAL SPECIFICATIONS, PartI. B. 18. Thi- -equirement is indicated by the addition of the
letter M to the specification designations, thus: 10-HM, 10-HSSM.

(3) Weather-barrier coating shall be completed and allowed to cure before the system is put in hot service.

(4) Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond termination of insula-
tion. Where operating temperatures are above 300 F, the portion of the weather-barrier in contact
with metal shall consist of reinforcing cloth embedded in heat-resistant sealer instead of the weather-
barrier coating. A second applicatior of the heat-resistant szaler shall then be applied over the rein-
forcing cloth and, while still tacky, the weather-barrier membrane shall be secured with strap where
practicable. Securement shall then be coated with heat-resistant sealer. Typical installation is shown
in Figure 10-H-11.

INSULATION SUPPORT WHERE REQUIRED,
PER UCCC STD 1S-3

=t

FIRST AND SECOND COATS OF WEATWER
BARRIER COATING TO EXTEND UNDER
AND OVER STRAP,

3 \ VESSEL waLL

GLASS FABRIC EXTENDED TO VESSEL AND i
EMBEQOED (N HEAT RESISTAMY SEALER

BRUSHMED GN AT JUNCTION; WMILE STILL
TACKY, BAND WITH INSULATION STRAP

N\

BLOCK INSULATION

. WEATHER BARRIER, GLASS FABRIC REINFORCED FINISH —————————01

Lt i)

CUSHIOMING BLANKET

APPLICATION OF CELLULAR GLASS INSULATION ARCUND
UNINSULATED FLANGES

FIG 10-#H-Hl

2. Piping

a. Plpe Insulation

{1) Pipe insulation shall be supported as specified in the GENERAL SPECIFICATIONS, PartlI. B. 5.

(2) Insulation in excess of 2-1/2 inches total thickness shall be applied in multiple layers, as specified in
the GENERAL SPECIFICATIONS, Partl. B. 2.

{3) Pipa insulation shall be applied to piping in a staggered position in accordance with Figures GA-1 and
GA-2 of the GENERAL SPECIFICATIONS.

(4) Piping operating at temperatures of 350 F and below, except stainless steel, shall have 1/2-inch thick
preformed cushiorung material applied before application of cellular glass {nsulation and secured with
a mirimum of four staples per 3-foot section. Piping, operating at temperatures above 350 F (except
stainless steel), or where preformed cushioning material {s not available, shall have l-inch thick
cushioning blanket secured with stainless steel wire and compressed to approximately 1/2-inch thick-
ness, aaoplied before application of cellular glass insulation. Cushioning material shall not be con-
sidered as part of the specified {nsulation thickness.

10-H-9
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O. B. 2. a, contd

(5) All stainless steel piping shall have l-inch thick white glass wool cushioning blanket, as specified for

stainless steel, secured with stainless steel wire and compressed to approximately 1/2-inch thickness,
applied before application of cellular glass insulation.

(6) Insulation shall be applied with all joints tightly butted and fitted, to eliminate voids. Large volds shall
not be filled with weather-barrier coating, but eliminated by either refitting or replacing insulation.
Any rounded corners on the {nsulation surfaces to be butted shall be trued before application .

N

Butt edges and ends of all inner layers shall be given a smoot1 brusa or spray coat of the specified

anti-abrasion coating and allowed to dry for a minimum of 4 hours befora application. Care shall be

exercised to obtain a thin, even coat of sufficient thickness only to cover and fill the cut cells of the in-
sulation.

b. Fitting,

Flange, and Valve Covers

(1) Welded fitting covers shall be fabricated to an inside dlameter 1 inch greater than the outside diamater
of the welded fitting to allow for cushioning material.

(2) Fitting, flange, and valve covers shall be shop fabricated in accordance with the UCCC Dimensional
Standards Fabrication Manual or ASTM Recommended Practice C 450, latest revision. Installations
of typical fittings and valves are shown in Figures 10-H-12, 10-H-13, 10-H-14, 10-H-15, and 10-H-16.
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II. B. 2. b. {2) contd
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I. B. 2. b, (2) contd
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J. B. 2. b. contd

(3) All valves shall be packed and filled around valve stem and packing gland assembly with heat-resistant

saaler to avold water pocketa.

{4) Cementing of shop assemblies shall be done with specifiad fabricating cement. In all cases the joints
shall be as thin as possible with just sufficient cement to obtain good adhesion and complete closure.
In no case wil wide cement joints, or voids and holes plugged with cemar* be permitted.

¢. Expansion and Contraction Joints

(1) Expansion and coatraction joints shall be {nstalled as shown in Figure 10-H-17 or 10-H-18, in both

horizontal and vertical straight run piping, at intervals as follows:

Up to 2-1/2-inch thick insulation - one for each 60 feet
3-inch to 5-inch thick insulation - one for each 45 feet

5-1/2-inch to 7-1/2 inch thick insulation - one for each 30 feet

(2) Where flanged fittings or valves occur within these units, expansion shall be provided for in the flange
cover, and expansion-contraction jointsa in the insulation will not be required.

CELLULAR GLASS INSULATION
JOINTS

[lc 2 SONUc

ir

INMEN AMD OUTERN BORE OF 1LIP
COATED WITH NON-SETTING
SEALER

K /‘CUS’"OMNG BLANKET
A LA AV A

T

)
0

NSNS

ONE LAYER INSULATION

WEATMER- QARWMER AS SPECIFIED —

APPLICATION OF CELLULAR GLASS

(
i //" PPN IR II VPP

INSULATION

TO EXPANSION 8 CONTRACTION JOINT

IN_ HORIZONTAL PIPING

FIG (0-1-17

10-H-13
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I. B. 2. ¢. (2) contd

WEATHER - AARRIER

AS SPECIFIEQ —

SURFACES OF SLIP

JOINT COATED WiTH
NON SETTING SEALEN

BLANKET

pmtin o

N

P

oty i

AN

%

AR T

o

FEELLEEE
AL

S A

APPLICATION OF CELLULAR GLASS

[ ] A G P

CELLULAR GLASS INSULATION

CELLULAN GLASS INSULATION SWALL
BE COATED wWITH ANTI-ABR,
CDITING AT TIME OF INSTALLATION
BLOCK SHALL BE INSTALLED wHiLl
COAT IS STILL TACKY

INSULATION SUPPORT

FILL WITH CUSWIGNING BLANKET

OUTER LATER BUTT JOINTS SWALL
BE COATED WITM JOINT SEALER

MEAVY FILLET OF CAULKING MASTIC

INMER LAYER BUTT JOINTS COATED
WITH ANTE- AIIA!ION COAT(W ANO
ALLOWED TO ORY
INSTALLATION

INSULATION TO

VERTICAL EXPANSION AND CONTRACTION JOINT

FI3. J|0-n-18

d. Securemaent

(n

(2)
(3)

All inner layers, and outer layers larger than 4-1/2 inches in outside diameter, of cellular glass pipe

insulation shall be secured with insulation strap.

Quter layers 4-1/2 inches and less in cutside diamaeter shall be secured with strapping tape.

Location of strap and tape shall be as described in the GENERAL SPECIFICATIONS, PartI. B. 6.

e. Weather-Barrier

()

(2)

(3

Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Part I,

B. 17.

Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance

with the GENERAL SPECIFICATIONS, PartI. B. 18.
of the latter M to the specification designations, thus:

10-HM,

This requirement
10-HSSM.

is indicated by the addition

Weather-barrier coating shall be completed and allowed to cure before the system is put in hot service.

10-H-14
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

IO. SPECIFICATION 10-J

Cellular Glass
10-JSS (For Stainless Steel)

This Specification describes the essential requirements for the purchase and application of preformed cellular-glass in-

sulation, for use on equipment and piping normally operating at temperatures above 50 F and up to 400 F. It is applicable
to both indoor and outdoor service.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
cation,

A. MATERIAL
1. Composition

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient to
produce a rigid, cellular thermal insulation.

2. Properties

Cellular glass insulation shall have the following properties:

Alkalinity . . . - . . pH shall be between 6.9 and 7.5.

Capillarity . . . . After 7 days on wet surface, gain in weight shall be 0%.
p 4 g

Coefficient of Expansion - Shall average 4.6 x 10°°

per degree F.

Combustibility . . . - Shall be incombustible.

Compressive Strength - Shall be not less than 100 psi when tested in accordance with ASTM C 240, latest

ravision.

Density + + « « « + « - Shall ba not iess than 8 1b per cu {t, nor more than 11 1b per cu it, when tested in

accordance with ASTM C 303, latest revision.

Flexural Strength - Shall be not less than 75 psi when tested in accordance with ASTM C 233, latest

revision.

Hygroscopicity Two-inch cubes dried at 220 F to constant weight, then exposed to air at 70 F and

G0% relative humidity for 14 days, shall not gain any weight.
Resistance to Acids

Shall be impervious to common acids and fumes except hydrofluoric and hot phos-
phoric.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T...
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Shear Strength . .
Specific Heat

Temperature Limit

Tensile Strength

Thermal Conductivity

Thermal Diffusivity

‘Nater Absorplion

Shall be not less than 65 psi.
Shall average 0.20 Btu per lb per degree F.

Maximum temperature without mechanical, thermal, or chenucal failure shall be
not less than 800 F.

- Shall be not less than 75 psi.

‘When tested in accordance with ASTM C 177, latest revision. ar ASTM C 133,
latest revision, the thermal conductivity at the given mean temperatures shall ot
exceed the following values:

Mean Temp, Btu/1inch, hr,

2 -

T sq {t, F
0 0.3
100 0.42
200 0. 43
200 d.30
400 C.»3
600 Q.74

- Shall average 0.42 sq ft per day.

. After 24 hour submersion, shall 2zt exceed 0.27 by volume (surfacs ouivy.

10-7-1
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. A. 2. contd .-

Vapor Transmission. . . . When tested in accordance with ASTM C 355, latest revision, shall have a WVT of
zero grains per 3q {t per hour.

3. Accessory Materials

a. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18-gage.
b. Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal.

c. Stainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double-prongad seal, or ap-
proved equal.

d. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal.
e. Strap Anchor Clip - A. J. Gerrard's strap hanger.

f. Pipe Insulation Support - Techalloy {nsulation support strap or approved equal.

g. Anti-Abrasion Coating - Dampney No. 70 Black.

h. Weather-Barrier Coating - (color as specified} - Vimasco WC-1, Pittsburgh-Corning Pittcote 500C, or ap-
proved =qual.

i. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glass Mesh 10s, B en jamin
Foster Open Weave No. 10, or approved equal.

j« Adhesive Cement - Miracle Adhesive Type H or approved equal.
k. Fabricating Cement - Miracle Adhesive RT-1000P or approved equal.

1. Heat-Resistant Sealer - Benjamin Foster No. 30-43 or approved equal.

m. Glass Wool Meatl Mesh Blanket - White glass wool, expanded metal lath on one side - Fiberglas Metal
Mesh Blanket TWL Style 1, or approved equal.

n. Insulating Cement - Hydraulic setting - Baldwin-Ehret-Hill Powerhouse, Eagle-Pichar One Coat, Detrick
Utility, or approved equal.

B. APPLICATION
1 Equipment

a. Insulation Supports

IO

quipment shall be provided with insulation supports ascalled for in the GENERAL SPECIFICATIONS, Part
B. 3

2.
b. Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in multiple
layers as specified in the GENERAL SPECIFICATIONS, Part . 3. 2.

¢. Curved Surfaces

(1) Cellular glass block insulation (curved segments or shaped nead segments) shall be shop fabricated
to it the diameter of the vessel to which 1t is applied. Block insulation shail be applied to equipment
with all joints tightly butted. Multiple layers of insulation shall be so applied that the butt joints of
one layer do not coincide with those of anyother layer. Typical installationis showntn Figure 10-J-1.

10-J-2

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T... Published by AsbestosClaims.Law
ACL Doc 19413 - Page 47 of 210 asbestosclaims.law/library/19413/47


https://asbestosclaims.law/library/19413/47

O. B. L. c. (1) contd

THICKNESS T
[ as secned

e
7

WEATHER BARMIER
AS SPECIFIED T~

CELLULAR GLASS
FORMED MEAD "\

FILLER BLOCK OF CELLULAR GLASS
LEVEL w Tw TOP OF STUDS

SuPPORT a3
PER ugCC.
STD 1S-31

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE

WEAVY FILLET OF
CAULKING MASTIC

THICKNESS T,AS
SPECIFIED

CELLULAR GLASS VEISEL
INSULATION

Fig, 10-J-1

Inner surface of vessel insulation shall be coated with the specified anti-abrasion coating, of just
sufficient thickness to fill half cells, and allowed to dry before installation.

d. Flat Surfaces

Flat block shall be appiied to flat suriaces in the same manner as previously specified for curvac surfaces.

e. Securement

(n

(2)
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"Where contour of vessel permits firm and effect:ve attachment, all lavers of cellular glassinsulation
shall be secured inplace with stainless steel insulation strap. Insulation applied toirreguiar surfaces,
where use of insulation strap is impracticable, shall be secured with stainless steel wire.

Inner layer or layers of cellular glass insulation on bottom heads of vertical equipment, or heads of
horizontal equipment, shall be held in place with stainless steel wire secured to support as shown in

UCCC Standards [S-31, IS-36, and [S-42.

Quter layer of cellular glass insulation on bottom heads of

vertical equipment, or heads of horizaontal equpment, shall be secured with insulation strap 14 shown

in Figure 10-J-2.
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. B. 1. e. {2) contd

ATRAS ANCHOR TLiPY 1OETRILS' )
e AROUND YESSEL CINCLUMS EATNCI

ASULATION STRAP.
UNDER MNCHOR-CLIP

CELLULAR 5498
N NsuLaTION

Y pp—

P 0OUSLE PIONS CLIPY

TwicaNEas T

YwED MEAD (WSULATIOW !"AI.L '!
ror. ragAI £ on

ST 02T STAAR
A3 SPECIAIED
oL seace

TQ OPSOSITE
Mug TEMPORARILY wiTH

1R 34RO

QOUSLE FRONE CLIP

SECUREMENT FOR BOTTOM HEAD INSULATION
ON_WELDED OISHED HEAD VESSELS

16 9-4-2

SwaLl SL LOCATED I8 i2°CENTERS
{4

INSULATION 3TRAR—— -
\) OvER smCAOW CLIP

ICATED N ‘llll PEC e
IMOIVIOVAL SEGMEN

T #Of
HSULATION STRAP

i

DETAIL “a”
TRA®P ANCMOR-CLIP
STAINLES! STEEL (HARD DRAWN)

f.

(1)

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T...

ACL Doc 19413 - Page 49 of 210

Expansion Joints

Cellular glass applications shall be provided with expansion joints at vessel flanges, constructed as

shown in Figure 10-J-3.

~SURFACES COATED wiTh
ANTI- Alllslol COAYI.
AND ALLOWED TG OAY
GEFORE INSTALLATION

UNIFQRMLY SLOPED
TO SHED wATER

uun\

INSULATION
suPpoRT

Ak

VESSEL FLANGE —1

-Je @TATHER gaRRIER
AS SPECIFILD

13N - 1

- HEAVY FILLEY OF CAUL KING MASTIC
AT ALL INSIOE CORNERS,

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE

Fie. 10-3-3

10-T-4
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O. B. 1. f. contd

(2) Longitudinal expansion of vessels shall be provided for by installing expansion joints at the insula-
tion supports as shown in Figure 10-J-4. When more than one thickness is specified for a vessel, an
insulation support shall be provided at the junction of two different thicknesses and insulated in a man-
ner similar to that shown in Figure 10-J-4.

2] CELLULAR GLASS INSULATION

wiGn TEMPERATURE VESSEL
ROUMD ALL OUTSIOE CORNERY

INSULATION SUPPORT

SURFACE COATED WITH ANTI -AGRASION COATING AT
TIME OF INSTALLATION ANO SLOCK INSTALLED
WHILE COAT 13 STILL TACKY.

SLIP JONT

SURFACES COATED WITH ANTI- ABRASION COATING ANO
ALLOWED TO ORY SEFORE iNSTALLATION

HEAVY FILLET OF CARLKING MASTIC INSIDE
CORNENS.

— " WEATNER BARRIER AS SPECIFIED

NOTE:
if INSULATION SUPPORT IS LOCATED OIRECTLY ABOVE BATTOM HEAD, SLIP JOINT NOT REQUIRED

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION JOINT ‘
FIG i0-J-4 !
(3) Where nozzles and projections extend through the insulation. they shall be insulated as shown 1

Figure 10-J-5.

. CELLULAR GLASS INSULATION

AEAVY FILLET OF
) I (, " ZauLkING MaSTIC

, — wE ATHER BARRIEA

,  AS SPECIFIED
s 2 X
. )
VESSEL B e -~ L
2 N—
v i
- — THICRNESS T,
AS SPECIFIED

)
i
. .
] v 4LIP JOINT SURFACES COATED WITH
* ANTI-ABRASION COATING AND ALLOWED
\ P TO DRY BEFORE INSTALLATION
i

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE

1
b
l F1G 1033
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g

(4) Corrugated mechanical expansion joints on piping (usually listed as equipment item) where cellular
glass products are specified shall be insulated as shown in Figure 10-J-6.
T ANTIC ABRASIN CORTING ANG. cumed
ALLOWED TO oY BEFORE WSTALLATION — < SIeRT LA e, e e

\  ANCHORED AT ONE END ONLY

' CELLULAA JLASS MOLOED

i \ PIPE INSULATION .

'\ — CELLULAR GLASS P\PE

NEAVY FILLET OF CAULXING \ \ iNsuLation
uasTIC .
MOT LESS THAN TWICE f
INSULATION THICKNEDS NOR L) Jlsggq@uz_‘ryup SHEET
LESS TwaAN 3° TUETAL JACKET B CXPANSION
, JOINT .
weaTHER sannien, A3 spEciFiEo— o saaten
6° OVER PIPE INSULATION
WEATHER BARRIER
APPLICATION OF CELLULAR GLASS INSULATION TO A
MECHANICAL EXPANSION JOINT
£19.10-4-%
Flat Heads

1

Insulation on top of flat heads of vertical equipment shall be applied in the same manneras previously

described in this Specification.
shown i{n Figure 10-J-7.

Water pockets shall be eliminated and proper drainage provided as

CELLULAR GLASS ILOCI\\
MSULATION { HO SCRAP

FILLER 8LOCK — PEFMITTED) sLASMING as M1 ! vesseL woTiie —
. PER Gam3 Q .
THICKNESS T, - b g
AS SPECIFIED - e - F e o — e
WEATHER SARRIER, > :“ .
A5 SPECIFIED TN
: S
N pemp—r =
A ,-r 41 * e ” _‘_\_ ’ : RN A, ‘»’ - ‘
! R P Ao
~ T ' s MEREEER ‘
. L-wr"l' tr b e B e s ,J
N 1 i R AR
b, )
] ‘
A

-
=~ i -
<, ._._f- 1 CLEAPANCE

~ VESSEL MEAD

REAYY FILLEY OF CAULNING —
NASTIC

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT ECUIPMENT HEAD

i

HIGH TEMPERATURE VESSEL

S THICRNESS T AS SPECIFIED
A
—_—— -

FIG 10-4-7

. -
sum, =0
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1. B. l. g. contd

(2}

All nozzles on top of insulated equipment shall be provided with flashing as shown in Figure GA-3 of

the GENERAL SPECIFICATIONS.

Surface of fireproofing mate-

h. Vessel Legs
(1) Vessel legs shall be insulated with block which shall extend over cha.nel flanges and down channel
legs to junction with any fire resistant material. Thickness shall be 1/2 that specified for body oi
vessel. Body insulation shall be brought up to and butted firmly against tank leg flange.
{2) Re-cntrant space between channel flanges and over chbannel flanges between body insulation shall be
filled with block cemented in place with the specified adhesive cement,
rial abutting tank leg insulation shall be coated with specified weather-barrier coating. Installation
shall be as shown in Figure 10-J-8.
THICKNESS T,AS
WEATHER SARRIER SPECIFED
AS SPECIFIED
1]
S
] THICKNESS T,AS SPECIFIED
VISR, O
USED AS AN ANCHOAN FOR
LEG INSULATION SECUREMENT
-T—
SECURE LEG INSULATION !
wiTH STRAP AND -
APPROVED ADKESIVE z 1
§ " MEAVY FILLET OF CAULKING
E MASTIC
g:t?\:u‘rm:?:t § 1yt } THICKNESS 'y T,AS SPECIFIED
SECTION A A ar .0 S rank LG
E;AE'YE (:TV-?’acEOA’:uca- (e . —— FIQEPROOFING
BARRIER COATING 8E- . |~}
F)RE 4PP'_CATION OF L.i‘
INSULATION
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG
FIG.10-J -8
i. Vessel Skirts
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Skirts supporting vertical =quipment shall be insulated outside.

Insulation snall extend downware, z-

junction of sxirt with bottom head, a cistance of not less than four times the specified thickness or to co

crete pad, whichever is nearer. ‘Where
shall be as specified for body of vessel,
head :nsulation in accordance with UCCC

specified, entire surface or >«irt saall o2 :insulated.

Thickns

An insulation support =huall be orovided for securement of dottc

Standard [S-42.

Installation snall be as snown in Figure 10-7-"~

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/52


https://asbestosclaims.law/library/19413/52

II. B. 1. i. contd "

vESIEL |
THICKNESS T AS ——wnd ]
sPECIFiED : CELLULAR GLASS SLOCK
INSULATION

INSULATION SECURED 1O vESSEL
WEATHER WITH STRAP, AS SPECIFICO

BARRIER

™ susront s ren /
UCeC STO 15-3) “ BOTTOM HEAD INSuLaT:ON |
SECURED TO SUPPORT INSTALLED
AS PFR UCCC STD 1Spe2

SECTION [

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT

F1G. i0-J-9

j. Weather-Barrier

(1) Weather-barrier coating shall be applied as specified in the GENERAL SPECIFICATIONS, Parts I.
B. 9. and 17.

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be aoplied as specified in
the GENERAL SPECIFICATIONS, Part[. B. 18. This requirement is indicated by the addition of
the letter M to the specification designations, thus: 10-JM, 10-JSSM.

(3 ‘Weather-barrier coating shall be completed and allowed to cure before the system is put in hot ser-
vice.
(4} Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond termination of in-

sulation. Where operating temperatures are above 300 F, the portion of the weather-barrier in con-
tact with metal shall consist of reinforcing cloth embedded in heat-resistant sealer instead of the
weather-coating. A second application of the heat-resistant sealer shall then be applied over the
reinforcing cloth and, wnile still tacky, the weather-oarrier membrane shall be secured with strap
where practicable. Securement shall then be coated with heat-resistant sealer.

Typical installation
is shown in Figure 10-J-10.

19-3-3
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O. B. 1. J. contd

INSULATION SUPPORT, WHERE REQUIRED,
PER UCCC STO 15-31 N

FIRST AND SECOND COATS OF WEATHER .
BARAIER COATING TO EXTEND UNDER
ANO OVER ITRAP.

GLASS FABRIC EXTENDED TO VESSEL Mﬂ/ . \

EMOEDOED IN HEAT RESISTANT SEALER
BRUSHED ON AT JUNCTION; WHILE \
STILL TACKY BAND WETH iNSULATION ~.
STRAP ™

VESSEL wALL

BLOCK INSULATION

WEATMEN SARRIEA, GLASS FAGRIC REINFORCED FINISH

APPLICATION OF CELLULAR GLASS INSULATION ARQUND
UNINSULATED FLANGES

Fid Q-4-19

2. Piping
a. Pipe Insulation

(1) Pipe insulation shall be supported as specified in the GENERAL SPECIFICATIONS, Partl. B. 5.

(2) Insulation thicknesses in excess of 2-1/2 inches shall be applied in multiple layers as specified in the
GENERAL SPECIFICATIONS, PartI. B. 2.

(3) Pipe insulation shall be applied to piping ina staggered position in accordance with Figures GaA-1 and
GA-2 of the GENERAL SPECIFICATIONS.

(4) Tnsulation shall be applied with all joints tightly butted and fitted, to eliminate voids. Large voids
shall not be filled with weather-barrier coating, but eliminated either by refitting or replacing in-
sulation. Any rounded corners on the insulation surfaces to be butted shaill be trued before appli-

- cation,
(5) Qutt edges, ends, and bore of all inner lavers snall be given 4 smooth brush or sorav coat of tre
specified anti-abrasion coating anc sliowed to dry for a muaumum of + hours. Sefore :pwpiication.
N Care shall be exercised to obtain a thin, =v=n coat of sufficient thickness onlv o cover and (il the
cut cells of the insulation.
b. Fitting, Flange, and Valve Covers
(1) Fitting, flange, and valve covers shall be shop fabricated in accordance with the UCCC Dimensional
Standards Fabrication Manual or ASTM Recommended Practice C 450, l.test rezvision. nstallation
of tvprcal fittings ana vaives is shown in Figiures 10-J-11, 10-J-12, 10-7-33, 13=J-14, xnd 19-J-13.
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Ao
N

\ctu.uua GLASS INSULATION

APPROVED CEMENT USED TO JOIN CELLULAR GLASS
BLOCKS FOR FABRICATION OF THE TWO HALVES OF
€LL COVER

CELLULAR GLASS MITERED
PIPE INSULATION

WEATHER BARRIEA,
AS SPECIFIED CELLULAR GLASS PIPE

INSULATION
THICKNESS T,AS SPECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL

FI16. 10=d-11

THICKNESS T, AS SPECIFIED —f (3—

. LR
A L
R A APPROVED CEMENT USED TO JOIN
HEAYY FILLET OF L~ b . CELLULAR 3LASS BLOCKS FOR FAB-
CAULXING RASTIC | 4 S c | . RUCATION (F THE TWO HALVES OF
. - b "E£ COVERL
CELLULAR GLASS .. 4 %
INSULATION Y gy Lo WEATHER BAARIER AS SPECIFIED
3 of
P I AN A
- /ﬁ"’x 4 AP

APPLICATION OF CELLULAR GLASS INSULATION TO WELCED TEE

£16 10.9-12

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T...

ACL Doc 19413 - Page 55 of 210

10-J7-10

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/55


https://asbestosclaims.law/library/19413/55

7. 8. 2. b, (1) contd

THICANESS T —
AS SPECIFIED |

WEATHER SAARIER AS SPECIFIED ROUND QUTSIDE CORNERS

WEAVY FILLET OF CAULKING WASTIC

THICXNESS T, A3 SPECIFIED

i
“ SURFACES SHALL 8€ COATED WITH ANTI- AURASION
COATING AND ALLOWED TO DRY BEFORE INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE

FI1G. 10-J -1 3

WEATHER BARRIER AS SPECIFIED

THICKNESS T, AS SPECIFIED

CELLULAR GLASS SUPPOAT 3LOCKS

Q 1
CELLULAN GLASS —— TR
NS ATION -

SURFACES COATED WITW ANTI~
ABRASION COATING AND ALLOWED
’ TO DAY BEFORE APPLICATION,

THICRNESS T, AS SPECIFILD

1

—— i T

ROUND OUTE10C COANERS ———— - HEAYY FILLETY OF CAULKING MASTIC

APPLICATION OF CELLULAR GLASS INSULATION TOFLANGED ELL

F1G.10-J~1a

10-J-11
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Io. B. 2. b. {1}

X

ROUND QUTSIOE COMMERS.

CELLULAR GLASS
INSULATION

N
N WEATHER earmER,
A3 SPECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE

F18. 10-J-13

(2) All valves shall be mcked and filled around valve stem and pacxing gland assembly with heat-resistant
sealer to avoid water pockets.

(3) Cementing of shop assemblies shall be done with specified fabricating cement. In all cases the joints
shall be as thin as possible with just sufficient cement to obtain good adhesion and complete closure.
In no case will wide cement joints, or voids and holes plugged with cement, be permitted.

¢. Expansion and Contraction Joints

(1) Expansion and contraction joints shall be installed as shown in Ficure 10-7-16 or 17. in both hori-
zontal and vertical straight run piping, at intervals as follaws:
Up to 2 1/2-inch thick insulationone for each 60 feet
3-inch to 5-inch thick insulation - one for sach 45 fcet
5-1/2 inch to 7-1/2 inch thick insulation - one for each 30 feet

(2) "Vhere flanged fittings or valves occur within these limits. =xpansion and contraction shall be oro-
vided for in the flange cover, and expansion-contraction joints :nnsulation will not be required.

i-J-12
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II. B. 2. ¢. (2) contd

CELLULAR GLASS (NSULATION

W Ay CELLULAR GLASS INSULATION
f ! SHALL 8E CGAT 7 Ti-
::Ar:zzz-'o'nmu——w ,1:4,;' Y ABRASION confgc'ﬂ”ﬂ‘l:‘:'or
3PECIFIED » 2 INSTALLATION BLOCK SHALL BE
ﬂ Py INSTALLED WHILE COAT %
4|i { f, STILL TACKY,
a*qy*’:: : #L7)
- !
O i e
f H"’F S INSULATION SUPPORT
LA 2
? --_—-—I. ------- b —
|
_____________ -
AR | %
SURFACES OF sLIP 4 i h
JOINT COATED WiITH—1 A1 ' f *,
NON-SETTING SEALER o lv ! I i
) i l:‘- K’ MEAVY FILLET OF CAuLkiNG
L
1
[ 4 [* 4%
le 1 QUTER LAYER SUTT JOINTS SMALL
G : lﬁ ’ BE COATED WITH JOINT SEALER
' i A

INNER LAYER BUTT JOINTS COATED
WITH ANTI-ABRASIOM COATING

) AND ALLOWED TQ DRY BEFORE

. INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION
TO VERTICAL EXPANSION AND CONTRACTION JOINT

FIG. 10-4-47
CELLULAN GLASS INSULATION — ,—IMNER AND OUTER BORE OF SULIP-
/ " JOINTS COATED WITH NON-SETTING
. SEALER
1427 i
/ —
/ ¢ g

—

= l\\\\\)\“l
(Pt PRI NR LTI IIIN:

(LTI A 777 77723

/ ~
WEATHER BAARRIER AS SPECIFIED— \\-S’ACE FILLED WITH CUSHIONING
SLANKEY

APPLICATION OF CELLULAR_ GLASS INSULATION TO EXPANSION
AND CONTRACTION JOINT IN HORIZONTAL PIPING

FG 10-J-16

19-7-13
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II. B. 2. contd

d. Securement

LA All inner layers, and outer layers larger than 4-1/2 inches in outside diameter. of cellular glass

pipe insulation shall be secured with insulation strap.
(2) Guter layers 4-1/2 Inches and less in outside diameter shall be secured with strapping tape.

{3) Location of strap and tape shall be as described in the GENERAL SPECIFICATIONS, Part I. B. 6.

10-7-14
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

1I. SPECIFICATION 10-L Cellular Glass
10-LSS (For Stainless Steel}

Scope

This Specification describes the essential requirements for the purchase and application of preformed cellular glass
thermal insulation, for use on equipment and piping normally operating at temperatures below 70 F, and including cycle
operating and thawout service up to 400 F. It is applicable to both indoor and outdoor service.

The second designation, 10-LSS, indicates that this Specification shall be used for stainless ateel equipment and piping.
However, this Specification shall be subject to the use of accessory materials specified for stainless steel.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Spec i-
fication.

A. MATERIAL
1. Composition

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient
to produce a rigid, cellular thermal insulation.

2. Properties
Cellular glass insulation shall have the following properties:

Alkalinity + . « » . - - - pH shall be between 6.9 and 7.5.

Capillarity- - . - - » - After 7 days on wet surface, gain in weight shall be 0%.

Coefficient of Expansion. . Shall average 4.6 x 10'6 per degree F.

Combustibility . . . . . . Shall be incombustible.

Compressive Strength. . . Shall be not less than 100 psi when tested in accordance with ASTM C 240, latest
revision.

Density .. . . . . . . Shall be not less than 8 1b per cu ft, nor more than 11 lb per cu ft, when tested in

accordance with ASTM C 303, latest revision.

Flexural Strength. . . . . Shall be not less than 75 psi when tested in accordance with ASTM C 203, latest
revision.
Hygroscopicity. - - - - Two-inch cubes dried at 220 F to constant weight, then exposed to air at 70 F and

Q0% relative humidity for 14 days, shall not gain any weight.

Resistance to Autids. - . . Shall be impervious to common acids and fumes except hvdroiluoric and hot phos-
phoric.

Shear Strength. - . « « - Shall be not less than 65 psi.

Specific Heat . . . - - - Shall average 0.20 Btu per lb per degree F.

Temperature Limit. . . . Maximum temperature without mechanical, thermal, or chermical failure shall be

not less than 800F.
Tensile Strength . . . . . Shall be not less than 75 psi.
Thermal Conductivity . . . Vhen tested in sccordance with ASTM C 177, latestrevision, or ASTM C 335,

latest revision, tne thermal conductivity at the given mean temperatures shall not
exceed the following values.

Mean Temp, 3tu/inch, hr,

F sq it, °F

’ o] a.36
100 0.42
200 0.48
300 J.56

’ 400 0.a3
500 0.74

Thermal Diffusivity + « - 3hall average 0.4 sq it per dav.

10-L-1
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Water Absorption . . . . After 24-hour submersion, shall not exceed 0.2% by volume (surface only).

Vapor Transmisslon . . . When tested in accordance with ASTM C 355, latest revision shall have 2 WVT of
zero grains per sq ft per hour.

3. Accessorvy Materials - Specification 10-L

a. Cushioning Blanket - 3-1b density, Fine Fyber Felt, Ultralite, Superfine, or approved equal, 1/2 inch thick.
b. Glass Wool Blanket - TWL Fiberglas glass wool blanket ! inch thick.

¢. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage, steel wire.
d. Stainless Steel Insulation Strap - 1/2-inch by 0,020-inch, Type 304, or approved equal.

e. Stainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double-pronged seal, or ap-
proved equal.

f. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal.
g- Strap Anchor Clip - A. J. Gerrard's strap hanger.

h. Pipe Insulation Support - Techalloy insulat{on support strap or approved equal.

i. Anti-Abrasion Coating - Dampney No. 70 Black.

j»  Vinyl Asphalt Joint Sealer - Vimasco 49 or approved equal.

k. Weather-Barrier Coating (Color as specified) - PVA - Vimasco No. WC-1, Pittsbur gh ~Corning Pittcote
500 C, or approved equal.

1.  Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glass Mesh 10S, Benjamin
Foster Open Weave No. 10, or approved equal.

m. Adhesive Cement - Miracle Adhesive Type H or approved equal.

n. Caulking Mastic - Vimasco Caulking Compound or approved equal.

©. Fabricating Cement - Hot (180 F) Asphalt or approved equal.

p. Prefabricated Yegetable Cork - 16 to 20 1b per cu ft - National Cork, Mundet, or approved equal.
q. Non-setting Sealer - Benjamin Foster 30-94 or approved equal.

4. Accessory Materials - Soecification 10L-SS

Accessory materials for Specification 10L-SS shall be the same as those listed in Part II. A. 3, with the follow-
ing exceptions:

Cushioning Blanket and Glass Wool Blanket - 2-1/2 1b per cu ft density TWL Fiberglas or approved equal white
glass wool blanket 1 inch thick.

Joint Sealer - Dampney No. 70 Black.
B. APPLICATION - SPECIFICATIONS 10-L and 10-LSS
l. Eguipment
a. Insulation Supports

Equipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS, Part
I, B. 5.

b. Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied {nmultiple
layers as specified in the GENERAL SPECIFICATIONS, PartI. B. 2.

¢c. Cushioning Blanket

(1) On all equipment operating below 350 F, except stainless steel, a 1/2-inch thick cushioning blanket
shall be applied over the entire suriace as a cushionihg material before applicationof thecellular glass
{nsulation. Blanket shall be held in slace with a munimum amount of stainless steel wire. Cellular
glass insulation shall then be appilied over the blanket in the rmanner deseribed in this Specification.
Cusnioning material shall not be considered as part of the specified insulation thickness.

i0-L-2
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(2) On all equipment which has a top operating temperature above 350 F, except stainless steel, a l-inch
thick glass wool cushioning blanket shall be applied over the entire surface, compressed to 1/2-inch
thickness, and secured :n the same manner as that called for in Part II. B. 1. c. (1).

(3) On all stainless steel equipment, a l-inch thick white glass wool cushioning blanket, as specififed for
stainless steel, shall be applle ~ aver the entire surface, compressed to l/Z-inch thickness, and se-
cured in the same manner as tha. cauled for in Part I. B, 1. c. (1}.

d. Curved Surfaces

(1) Cellular glass block insulation shall be shop fabricated and fitted to allow a 1/2-inch space for cushion-
ing blanket between block and vessel. Block insulation shall be applied over cushioning material on all
equipment, with all joints tightly butted. Multiple layers of insulation shall be applied so that the butt
joints of one layer do not coincide with those of any other laver.

(2) All butt edges and ends of insulation fabricated for inner layer or lavers shall be given a smooth brush
or spray coat of the specified anti-abrasion coating and allowed to dry fora minimum of 4 hours before
application of insulation to equipment.

(3) On stainless steel equipment, all butt edges and ends of insulation fabricated for inner laver or layers

shall be given a smooth coat of anti-abrasion coating in the same manner as that called for in Part II.
B. 1. d. (2).

(4) All butt edges and ends of outermost layer {or single layer) of formed insulation shall be sealed with a
buttered coat of the specified joint sealer. This coating shall be of sufficient thickness to provide
proper adhesion, seal, and cushion between the individual pieces of insulation. Typical installation
is shown in Figure 10-L-1.

FILLER B8LOCK OF CELLULAR GLASS
LEVEL wiTH TQP OF STUD

—— TwO LAYERS OF 1° CUSHIONING
/  BLANKET COMPRESSED TO 1°
| / CVER TOP READS AND MANHOLES

WEATHER BARRIER aS S?EC!FIEO—\ \ / OF VERTICAL EQUIPMENT

~——wWEAVY FILLET OF CAULKING
MASTIC AT ALL INSIOE
CELLULAR GLASS FORMED CQRNERS

HEAD INSULATION

,—QUTER LAYER BUTT JOINTS
- COATED WITH JOINT SEALER

TREAT \NMER LAYER qufT
JOINTS witW ANTI-ABRASION b
COATING AND ALLOW TC LOW TEMPERATURE fe— THICKNESS T, AS SPECIFIED
DRY BEFCRE INSTALLATION .jk VESSEL
e
N g
R Rt
1" CUSHIONING BLANKET ]
CCMPRESSED TO V2 hr\——c:u.u\.m GLASS VESSEL
= INSULATION
~
= + 4 - -+

APPLICATICN OF CELLULAR GLASS INSULATION TO VESSEL HEAD AND NOZZLE

FIG 10-L-1

e. Flat Surfaces

Block shall be applied to flat surfaces in the same manner as specified for curved surfaces, except whers
it is specified to be applied directly to metal surfaces with adhesive or other approved -~ecurement.

f. Securement

(1) Where contour of vessel permits f{irm and ctfective attachment, all luyers of cellular glass tnsulation

tion

shall be secured 1nplace with stainiess steel insulation strap. Insulation applied tol

epalar surfaces,
where use of 1nsulation strap is impracticable, snall be secured with statnless steel wire,

(2) Inner laver or lavers of cellular glass insulation on bottom heaas of vertical equivment, or neads ot
hor:zontal equipment, shall be held in place with specified stainless steel strap secured to insulation
suppori:, as shown in UCCC Standards 15-31, 15-36, and [S-42. CQuter taver of cellular class 1nsula-

10-L-3
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T. B. 1. £. {2) contd

(3)

tion on bottom heads of vertical equipment, or heads of horizontal equipment, shall be secured with

insulation strap, as shown in Figure 10-L-2.
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R

QETAIL A%

ON WELDED DISHED HEAD VESSELS

STRAP ANCHOR -CLIP

STAINLESS STEEL (HARD ONAWN)

£1G 10-C-2

Where specified, block shall be applied directly to metal surfaces, such as ductwork, with adhesive or
other approved securement. Where block.is specified to be secured with adhesive, it shall be embedded

firmly in a surface coat.

g. Expansion Joints

(1)
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Where movement is likely to occur, non-setting sealer shall be

structed as shown in Figure 10-L-3.

applied to surfaces of insulation, as shown, to provide proper slip joint.

10-L-4
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I. B. I. g. (1) contd
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R
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APPLICATION OF CELLULAR GLASS INSULATION TO_ EQUIPMENT FLANGE
FiG 10-.-3

(2) Longitudinal contraction of vessels shall be provided for by installing expansion-contraction joints at
the insulation supports, as shown in Figure 10-L-4. Where more than one thickness of insulation is
specified for a vessel, an insulation support shall be provided at the junction of two different thick-
nesses, and insulated in a manner similar to that shown in Figure 10-L-4. Non-setting sealer shall
be applied to surfaces of insulation to provide proper slip joint where movement is likely to occur.

e CUSHIONING BLANXET
TREAT INNER LAYER BUTT JOINTS CELLULAR GLASS INSULATION
WiTH ANTI-ABRASION COATING
AND ALLOW T0 DRY BEFORE M-
STALLATION L —UMIFGRMLY SLOPEQ TO SHED wATER
QW TEMPERATURE - SuFACES OF LELLULAR G:ASS "»Sugrlmc”sv-u\,i 395‘
CCTATED #(TW AN ANTI-ABRAS.ON CZAT N TIM
SQUIPMENT INSTALLATION BLICK SkaLL BE lMS'ALLED WrILE COAT
S STILL Tagey
'NSULATION SUPPORT ——
—=— SLIP JOINT SURFACES SmaLL 3% COATED wiTw NON-SETTING
SFALER
OUTER LAYER BUTT JOINTS
SrALL BE COATED wiTw ANTI-2BRASION COATING ON 8OTHM SURFACES IF ZsPaNSION
SCINT SEACER - LONT-ACLOWED TO CRY BEFORE AP3_Y'NG “ON-5-1T:%G
——— SEALER
HEAVY FILLET OF CALLRING MaST(C
THICKRESS T —wid e wearner-BaRAIER as seecIFIED
NOTE  IF INSULATION SUPPORT (S LOCATED DIRECTLY aSOVE
A0TTCM ~EAD, SLIP JOINT NOT RPEQUIRED
APPLICATION OF CELLULAR GLASS INSULATION TO CONTRACTION JOINT
FIG 1004
10-L-5
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{3} A l-inch space shall be provided around nozzles and projections where they extend through the insula-

tion, as shown in Figure 10-L-5.
applied to surfaces of insulation to provide proper slip joint.

Where movement is likely to occur, non~-setting sealer shall be
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FIG. 10-L-3

Mechanical Expansion Joints

Corrugated mechanical expansion joints in piping (usually listed as equipment items) shall be insulated as
shown in Figure 10-L-6. Where movement is likely to occur, non-setting sealer shall be applied to surfaces

of insulation to provide proper slip joint.
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i,

Flat Heads

(1)

(2)

Insulation on top of flat heads of vertical equipment shall be applied in the same manner as pre-
viously described in this specification. Water ~ockets shall be eliminated and proper drainage
provided as shown in Figure 10-L-7.

All top nozzles on insulated equipment shall be provided with flashing as shown in Figure GA-3
of the GENERAL SPECIFICATIONS.

VESSEL NOZZLE
FILLER 8LOCK FLASHING 83

THICKNESS T, PEA GA-4 %Jﬁfl—Lj
AS SPECIFIED

WEATHER- BARRIER N

AS IPECIFIED ———— \

x;NI//rff///Z///N |- Two Lavers oF
NI 34 OvER STUD — | Lt s f‘(

r_/ CUSHIONING BLANKET
T [

TREAT INNER (AYER

INSTALLATION

!
~VESSEL MEAD |
\
H

LOW TEMPERATURE VESSEL

OUTER LAYER BUTT
JOINTS ShaLl SE
COATED wiThe sOINT
SEALER | ™~~— CELLULAR GLASS BLOCX ON EOGE TO SUPPORT
FLANGE [NSULATION

SURFACES OF CELLULAR GLASS SHALL BE COATED wiTh

ANTI-ABRASION COATING AT TiME OF INSTALLATION

?L%Cl SHALL B€ INSTALLED WHILE COAT IS STILL
ACKY

\cusmomus BLANKET

HEAVY FILLET OF
CAULKING MASTIC

$—— THICKNESS T, AS SPECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD

FI16 10-L-T

Vessel Legs

(1)

ty

Vessel legs shall be insulated with block which shall extend over channel flanges and down channe
to the junction with any fire-resistant material, or a distance of four times insulation thickness

not less than 24 inches. Thickness shall be as specified for body of vessel but not less than 2 .
Body insulation shall be butted firmly against tank leg flange.

Re-entrant space between channel flunges shall be filled with block cemented in place w:ith the sc

adhesive cement. Surface of fire-resistant m terial abutting tank leg insulation shall be coatec
weather-barrier coating. Installation shall be as shown in Figure 10-L-3.

10-L-7
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0
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APPLICATION OF INSULATION
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FtG. 10-L-8

k. Vessel Skirts

>

Skirts supporting vertical equipment shall be insulated inside and outside. Insulation shall extend down-
ward, from junction of inside of skirt with insulated bottom head, a distance of not less than four times

the thickness of insulation, but never less than 1 foot.

Thickness of insulation over skirts shall be as

specified for body of vessel, but not less than 2 inches. Insulating material shall be secured to inside
of skirt with adhesive cement. Support for inside skirt insulation and bottom head insulation shall be in

accordance with UCCC Standard [5-42.
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Installation shall be as shown in Figure 10-L-9.
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- I. B. 1. k. contd
RM.
WEATHER - BARRIER S
wEATHER- 1 t CUSHIONING BLANKET I
QUTER LATER BUTT JOINTS NauLaion % i
SHALL BE COATED WITH JOINT l"q
SEALER {3 THICKNESS T, AS
2% SPECIFIED
TREAT (NNER LAYER BUTY |
JOINTS WITH ANTI-ABRASION
COATING AND ALLOW TO DRY |
BEPORE INSTALLATION
CELLULAR GLASS INSULATION
—e_—1
MEAVY FILLET CF \APOR SEAL
SECTION A-A COATING AT ALL INSIOE CORNERS
T
NOLES. PUNCHED INSULATION SUPPORT ANGLE ||
Pon SsfRancis }  sussonr WITH ugCc. sm:;_c::?nomc:
A
SHIRY ——————rd
SECTION
EXPANSION ANGLE SUPPORT RING
DETAIL A
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT
FIG 10-L-9
1. Equipment Supports
(1) Where equipment is supported on cradles, vessel insulation shall extend over cradles as shown ir
Figure 10-1.-10.
4 THICKNESS T QUTER LAYER BUTY JOINTS
CELULAR GLASS /a5 speciFlen COATED WITH JOINT SEALER
(NSULATION
/ WEATHER-BARRIER
AS SPECIFIED
VESSEL . CUSMIONING BLANKET
CUSHIONING
BLANKET
! é;s‘%‘([ TREAT INKEA LAYS® 3UTT ,OINTS
' o WiTH 387'-38R45 J% COATING
GuneTEST s AND 1LLIW "C >Av BEFORE
SeSTaNG INSTALLATION
a1 3a
----—@ 240
NS 1 COAT TOP OF CCNCRETE wiTh
. WEAVY E.LLET OF VAPOR SEAL CCAT'NG SEFORE
., CAULRING MASTIC APPLICAT QN OF *NSULATION
SECTION 8B
COAT ALL JONTS AROUND STEEL CRAODLE
WITMH ANT- ABRASION COATING AND ALLOW
TG DAY BEFORE INSTALLATICH
SECTION CC APPLICATION OF CELLULAR GLASS INSULATION
CRADLES AND SUPPORTS FOR EQUIPMENT
FIG 10-0-10
10-L-9
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O. B. l. 1. contd

.

(2) Where equipment is supported by structural steel members, insulation shall extend not less than four

times the specified insulation thickness in each direction, measured from junction of vessel with insu-
lated support lug. Thickness of insulation over steel supports shall be not less than 1/2 that specified
for body of vessel. Thickness of insulation over support lugs shall be the same as that of body insula-
tion. Installation shall be as shown in Figure 10-L-11.

|
-
x
a8
g
-
al
»
-
“w
a
o
]
-
9

CUSHIONING

{ BLANKET
1/4°DIA RODS TACK-WELOED
TO LUGS ON ALL SIDES.
NSULATION ATTACHED TO

i
: RODS WiTH INSULATION
! ,E.’,;,é,_,:r,"_ STRAP OR WIRE
A 1Fi!
I T
, T N OAT ALL JOINTS AROUND
L =] STEEL SUPPOAT WITH ANTI-
. F : 3 N ABRASION COATING ANO
< H | ALLOW 7O JAY BEFORE
" : 3 A INSTALLATION.
O, . |
N - 4 INSULATION SUPPORT
| ' "
EAVY FILLET OF
'\ ! CAULKING MASTIC —

SECTION A-A

FILL WEB wiTH
INSULATION B8LOCX

CELLULAR GLASS /
INSULATION

“INNER LAYER 8UTT JOINTS
CIATED wiT ANTI-ABRASION
COATING 4NO ALLOWED 1O
ORY BEFORE INSTALLATION.

OUTER LAYER BUTT
JOINTS SHALL 8
COATED WITH JOINT
SEALER

T

wee

~——SUPPORT BEAM

e - e
\ L - S ~— FOUR T MEASURED FROM JUNCTION OF VESSEL
WITH INSULATED SUPPORT
ACTTOM VIEW SECTION B-3
APPLICATION OF CELLULAR GLASS INSULATION TO_EQUIPMENT LUGS 8 SUPPORTING STEEL
FIG 10-1L-11

m. Weather-Barrier

(1)

(2)

2. Piping

Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts I.
B. 9. and 17.

Weather-barrier consisting of stainless steel jacketing, {f required,
the GENERAL SPECIFICATIONS, PartI. B. 18.
letter M to the specification de signations, thus:

shalil be applied in accordance with
This requirement is indicated by the addition of the
10-LM, 10-LSSM.

a. Pipe Insulation

(1)

(2)

(3)

(4)

(&)
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Pipe Insulation shall be supported as specified in the GENERAIL, SPECIFICATIONS, PartlI. B. 5.

Insulation thickness in excess of 2-1/2 inches shall be appiied in m

ultiple lavers as specified in the
GENERAL SPECIFICATIONS, Partl. B, 2.

Pipe {nsulation shall be applied in staggered position, in accordance with figures GA-1l and GA-2 of the
GENERAL SPECIFICATIONS.

All butt edges and ends of single layer insulation, and outer layer of multiple layer applications, shall
be buttered with joint sealer before application. The joints shall be drawn together when insulation is
applied, so that only a very thin, vapor-tight, vaporsel coat separates the sections of insulation.

Insulation shall be applied with all Joints tightly butted and fitted, to eliminate voids. Large voids shall
not be filled with joint sealer, but eliminated either by refitting or replacing tnsulation. Any rounded
corners on the insulation surfaces to be butted shall be trued before application.

Butt edges and ends of all inner layers of insulation shall be given a smooth brush or spray coat of
anti-abrasfon coating and allowed to dry for a minimum of 4 hours before aoplication. Cure shall be

=xercised to obtain a thin, even coat of sufficient thickness only to cover and fill the cut colls of the in-
sulation.

10-1.-190
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II. B, 2. a. contd
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(7) When scheduled for installations where severe vibration is expected, entire surface area shall be coated
with antl-abrasion coating as called for in Part II. B. 2. a. {6) or (7).

(8) When scheduled for installations where thermal shock is expected, a cushioning material, as specified,
shall be applied to bare pipe before application of cellular glass insulation.

Fitting, Flange, and Valve Covers

(1) Fitting, flange, and valve covers shall be shop fabricated in accordance with the UCCC Dimensional
Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest revision, using hot

(180 F) asphalt as a fabricating cement.

(2) Welded fitting covers shall be fabricated to fit snugly on the pipe. The two halves of the cover shall be
cemented together with joint sealer applied to the outermost 2-1/2 inches {approx) of the faces of the
joint. The adjacent pipe insulation shall be fitted tightly to the butt ends of the fitting cover and sealed
as specified for piping. Typlcal fitting covers are shown in Figures 10-L-12 and 10-L-13.

,—TWQ WALVES OF THE COVER SHALL
BE CEMENTED TOGEYHER wiTh
JOINT SEALER APPLIED TO THE
QUTERMOST 2-1/2"(APPROX ) OF
THE JOINT FACES

{MNER LAYER BUTT
JOINTS COATED WITH
ANMTI-ABRASION COATING
AND ALLOWED TQ DRY
BEFORE INSTALLATION—

8.TT JONTS QF FITTING COVER AND

ADJACENT PIPE NSWLATION TO BE

COATED wiTw OINT SEALER APPLIED

T3 TME CUTERMOST 2-152° (APPAOX )

OF THE JOINT FACES

WEATHER -BARRIER AS SPECIFIED —-—/

APPLICATION OF CELLULAR GLASS

-~ PIPE INSULATION

L~ QUTER LAYER BUTY JOINTS COATED

INSULATION TO WELDED ELL

CELLULAR GLASS INSULATION

. —WwEATHER-VAPOR BARRIER

A5 SPECIFIED

= CELLULAR GLASS MITERED

N7 LJINT SEALER

THICANESS. T AS SPECIFIED 1

CELLULAR CLASS PIPE INSULATION

FIG 10-L-42
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. B. 2. b. {2) contd

MEAVY FILLET OF CAULKING MASTIC

-Y\vo MALVES OF THE COVER SHALL BE C!I!NY(O
TOGETHER WiTY JOINT SEALER TO Tw TEN-
MOST 2-1/2° (APPROX.) OF THE JOINT 'lCE!

",
WY
My
THICKNESS T, 43 seeciFieD 'y INSUUATION T0 8€ COMTES wiTw SO SEACER ¢
L\‘ ! APPLIEC TO THE OUTEAMOST 2-1/2°{APPROX) OF
.c'::;.‘;.ﬂ.ﬁs“ﬁuss 5 i h THE JOINT FACES
\ W
. ',: :; “*: r OUTER LAYER BUTT JOINTS
TR | e
¥
(I 0
( ; )
P NEN IR
Zﬁ,\\,\‘k A N ol R T N §
COAT INNER CAYER BUTT JOINTS WiTH aNTI- | ‘___"“""_n"‘“
SR SER R g ALLow 1o o SR
APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE
FIG 10-L=13

{3) Flange, flanged fitting, and flanged valve covers shall be fabricated and fitted to extend over adjacent

(4)

(5)
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pipe insulation so as to provide a close-fitting slip joint at each end.

The two halves of the cover shall

be cemented together with joint sealer applied to the outermost 2-1/2 inches {approx) of the faces of

the joint.

All valves shall be packed and fflled around valve stem and packing gland assembly with joint sealer,

to avoid water pockets.

Installations of typical fittings and valves are

shown in Figures 10-L-14, 10-L-15, and 10-L-16.

2 vy

THE TWO MALVES OF TWE COVER SMALL 3E CEMENTED
TOGETHER #iTH JOINT SEALER APSLIED TO THE OUTERMOST
‘ADPROR) CF TwE JOINT MCES7

CUTER LAY R BUTT [OINTS

COATED wilk JOINT SEALER — R id

—~TVRICKNESS T,

—~— ROUND OUTSIDE ZT2NERS

EIFIED —

- rEIVY FILLET CF TALLKING MAST!IC

CELLV\.AF' GLASS

\.
VI TN
- ‘ﬁf“';r—r-f i q.gﬁ?l’?é#__sunucss COATED wiTh NON-SET® NG

NSULATION

SEALERA BEFDRE NSTALLATION

—
TF

s

./Aa

» -y
L
. rﬁ g J

NNER LAYER BUTTY JOINTS
TTATED wiTw aNTi-A3RASION

BEFORE INSTALLATION

g T-

ok 3 l“\\.\\_ \\\ T
CJAT.AG AND ALLOWED TO DRY -

APPLICATION OF CELLULAR GLASS

—- —-THICKMESS T, AS SPEC.FIED

T T T NEATHER-QARSER

M =5 SPECIFIED
-1 M

INSULATION TQ LINE FLANGE

Fioa tQ-L-14
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TABLE I1

RESISTANCE TO ACIDS, AIXALIES, AID SALTS

SAMPLE CONDITION [SAMPLE COMDITION o
AFTER 96 L._.RS AFTER TEST é%
COMPLETE | FREQUENT| CCMPLETE VAPOR éé};E
LAERSION | SPILLAGE| IMMERSION | EFFECT gg 8
: <3
H. C. |H. | c. | H. c. H.| C.
ACIDS :
ACETIC 5% G F E G G E E|E E
ACETIC 50% P P P F P P GIF G
CHROMIC 5% G-D [F-S5 | & G P F-D G [G G
CHROMIC 50% P P P P |p-D |[F-D F [ G G VSD
CITRIC 25% G G E E B E E | E E
HYDROCHLORIC 5% C F-35 | E G B E T | B ¢ E
HYDROCHLORIC 357 PSS | ¢ [FTE |pP C G | E | E
LACTIC 5% F G G E F G E[E E
LACTIC 357 P-SS | P-SS |F F P P ¢ lG G
JITRIC 55 { F-53 & G E P c F |C-D G VSD
WITRIC LO% I P P P P ? P P | ¥ P
PEQSPECRIC 5% T E E E 7 E G | T E
PEOSPHORIC 357 i P P-SS [P P P P G |G G
SULFURIC 55 E G 5 E G E E|E E
SULFURIC 50% P P P F P P e G
TARTARIC 1075 L@ G G = E o E|E B
ATKALIES [
SODIUM HYDROKIDE 255 L op P-3S | F ¥ |P-D P G| G G
CALCIUM HYDROXIDE 1G5 . o G 5 = 5 5 =z | 2 3
AYMOTIUid DYDROXIDE 105 i = = ) E 3 G T | B 3
SALTS
AMMONTUM TARTRATE (sat.) 1o B E B G G T | E E
POTASSIUM SULFATE (sat.) T z 3 B 5 E E| = =
SODTUM SULZFATE (sat.) = B E Z z = | E T
ATONIUM SULFATE (sat.) | G E E B 2 5 = | = =
SODI'R! CARBOIATE (sat.) | = G = D) E = == =
Key
H = Hot + 125 F.
C=Cold+ 757
I = Zxcellent, o Attack
G = Ccod
T = Ffair, Usable Scometines
? = roor, iot Reccrmended
33 = Clizht Zwelling
VS5 e« Very Slizht Zwelling
2 = Discolcraticn
“0-J-4
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v TABLE I
RESISTANCE TO ORGANIC CHEMICALS

SAMPLE CONDITION SAMPLE CONDITION
AFTER 96 HOURS AFTER TEST E%
=
é =&
COMPLETE | FREQUENT | COMPLETE | VAPOR 88
TIMMERSION { SPILLAGE | IMMERSION | EFFECT &8
KETONES <
ACETONE P-SS G P G G
METEYL ETHYL P-SS F P F F
METHYL ISOBUTYL . P-SS F P F F
ALCOHOLS
METHYL P F P G G
ETHYL P F P G G
TSOPROPYL F G F G G
GLYCOLS
ETHYLENE E E E E E
PROPYLENE E E E E E
CHLORINATED HYDCBNS.
i
CARBON TETRACHLORIDE P-SS G ' G E E
TRICHLORETHYLENE P-S3 F i G E E
ARO. HYDROCARBONS ‘
TOLUOL P-SS F F F F
XYOL P-VSS G F F G
ALPH. HYDROCARBONS
GASOLINE F-VSS E G E E
MINERAL SPIRITS E E . G E E
STODDARD SOLVENT F G F G G
KEROSENE E E , E E E
LUBRICATING OILS E E i E E E
Key
E = Excellent, No Attack
G = Good
F = Fair, Usable Sometinmes
P = Poor, llot Recommended
SS = Slight Swelling
YSS =Very Slight Swelling
40-J-3
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. B. 3. contd

b. Where llnes insulated with bituminous fill enter a manhole or building wall, an asbestos rope or iead pack-
ing shall be applied between the pipes and the sleeves.

¢. Before installation, the outer surface of the galvanized steel jacket 'l be cleaned of all dirt, mud, oil,
grease, and other foreign matter, and coated with two coats of the specified corrosion-resistant coating,
appi.. 2 by brush or spray. Coating shall be allowed to dry thoroughly before the jacket 1s installed.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T... Published by AsbestosClaims.Law
ACL Doc 19413 - Page 74 of 210 asbestosclaims.law/library/19413/74


https://asbestosclaims.law/library/19413/74

L O. B. 2. a. contd
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APPLICATION OF BITIMINOUS FILL INSULATION
TO UNDERGROUND EXPANSION LOQPS

FIG 39-M-2

3. Transition and Termination

a. Where the bituminous insulation system emerges above the surface, a transition consisting of a 10-gage
galvanized steel jacket shall be provided to the type of insulation specified for portion above surface. The
junction of the bituminous fill insulation and the above-ground insulation shall be sealed with the spscified
weather-barrier coating. Installation shall be as shown in Figure 39-H-3,
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATYON 40-J Cork-Filled Polyvinyl

Acetate Mastic

Scope
200PF

This Specification dsecribes the essential requirements for the purchase and application of cork-filled polyvinyl acetate
insulating mastic foruse onequipment and piping normally operating at temperatures from 34 F up toand including 180 F.

A. MATERIAL
1. Composition

Material shall be composed of inert fillers, 5 K asbestos fibers having a maximum length of 1/8 inch, 40 per

cent by weight of cork granules, and a polyvinyl acetate binder of the copolymer type; Vimasco WC-l, Type C,
or approved equal.

2. ProEerties

Cork-filled polyvinyl acetate insulating mastic shall have the following properties:

Alkalinity . . . . . . . . . . . pH shall be not less than 6.3 nor more than 7.3.

Combustibility . . . . . When tested in accordance with MIL-B-19564A, material shall be rated as
self-extinguishing.

Density .« « « . . . Shall be not less than 20.5 per cu ft, nor more than 23.5 lb per cu ft.

Elasticity . . . . . . . . . . . Dried sample | inch wide by 3 inches long by 1/8 inch thick shall have mini-

mums of 50% elongation and 20% recovery.
Flexibility . . . . . . . . . . . Dried sample | inch wide by 3 inches long by 1/8 inch thick, at 68 F sample

and ambient temperature, shall not crack when bent around a 1/2-inch man-
drel, then returned, in 5 seconds.

Hygroscopicity . When oven-dried to constant weight, then exposed to air at 70 F and 14%
relative humidity for 14 days, shall gain not more than 10% of the original
weight.

Resistance to Chemicals . . . . . See Tables I and II.

Shore Hardness (Burm A) . . . . Shall not exceed 65.

Shrinkage . . . . . . . . Shall be not more than 45% from wet state to dry state.

Specific Gravity . . . . 0.725to 0.864, wet state.

Temperature Limits. . . . . . . Shall be suitable for use from 34 F to 130 F without mechanical, thermai,
or chemical failure.

Tensile Strength. . . . . . . . . Shall be not less than 1000 psi.
Thermal Shock . . Shall not spall, chip, crack, orotherwise fail when neated to 130 F and then
quenched with water.

Total Solids .« . . . . Shall be not less than 55%.

‘Weight per Gallon . . . . . . . . 7.201b

40-J-14
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7. B. APPLICATION £

l. Prevaration of Surface

The surface to be insulited shall be dry, and cleaned by thorough wire brushing to remove all rust, grease
paint, loose mill scale, or other foreign matter. Surface shall then be wiped down with a volatile solvent, such
as coal tar naphtha, to remove any oil or grease remaining.

2. Priming

a. Primer shall be Amercoat 86, Porter Paint Company No. 3078B Heavy Duty Chromate Primer, or approved
equal.

b. All steel surfaces to be insulated shall be coated with the specified corrosion-inhibitive, moisture-resistant
primer before insulation is applied.

3. Methods of Application

Insulation may be applied in one coat by palming, troweling, or spraying. The following apparatus is required
for application by spraying:

a. Grayco Mogul Type Pump, 8 to 1 ratio, equipped with follow-plate and Evenflo regulators, or approved
equal.

b. 1i-inch material hose; 1/2-inch air hose.
c. Grayco or approved equal mastic gun equipped with 1/4-inch minimum tip.

Spraying is recommended only for equipment or pipe not less than 24 inches in diameter. Required thickness
of insulation shall be obtained by multiple passes.

4. Surface Temperature

The temperature of the surface to be insulated shall not exceed 180 F. If insulation is to be applied to operating
equipment or piping, application should be done, when possible, while equipment, or piping, or both, is shut
down, or during the high-temperature portion of a cycle peried. Insulation should never be applied to a surface
at a temperature below the dew point, or when the surface temperature i3 expected to be below the dew point
before the insulation is dried and cured. :

w

Dryin

A minimum drying period of 24 hours shall be allowed for each 1/8-inch thickness of insulation, and an addi-
tional 24-hour curing period before equipment, or piping, or both, is put in operation.

6. Thickness and Coverage

a. Thickxness of insulation shall be as speciiied in the Insulation Schedule.

b. Coverage shall be as follows:
1/8-inch thickness: 8-1/2 to 10 Gal per 100 sq ft.
1/4-inch thickness: 17 to 20 gal per 100 sq ft.

40-J-2
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O. B. 2. a. contd
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APPLICATION OF BITIMINOQUS FILL INSULATION

TO UNDERGROUND EXPANSION LOOPS

FI16 39-H-2

3. Transition and Termination

Where the bituminous insulation system emerges above the surface, a transition consisting of a 10-gage

galvanized steel jaciket shall be provided to the type of insulation specified for portion above surface. The
junction of the bituminous fill insulation and the above-ground insulation shall be sealed with the spescified

weather-barrier coating.

Installation shall be as shown in Figure 39-H-3.
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T. B. 3. contd

b. ‘Where lines insulated with bituminous {ill enter a manhole or building wall, an asbestos rope or lead pack-
ing shall be applied between the pipes and the sleeves.

Beior= installation, the outer surface of the galvanized steel jacket shall be cleaned of all dirt, mud, oil, e
grease, ani other foreign matter, and coated with two coats of the specified corrosion-resistant coating,
applied by brush or spray. Coating shall be allowed to dry thoroughly before the jacket is installed.
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 39-H

S.ope

Undarground Bituminous Fill

Thir Specification describes the purchase and application of a bituminous insulation foruse onunderground piping normally
operating at temperatures from 220 F up to and including 520 F.

A. MATERIAL

1. Composition
bl doh b bkt

Material shall be composed of granulated bitumen, or volcanic rock mixed with a bitumen, which when applied
as loose fill and with heat applied within the pipe, produces a waterproof Thermal Insulation.

2. Properties

Bituminous fill {nsulation shall have the following properties.

Capillarity . . . . . . . . Water resistant.
Composition - - - - - - - Pure bitumen, bitumen with voleanic rock,
Density « « « + <« .+ . 25to 4l lh per cu ft.
Specific Heat - - . - - . . 300 F: 0.52 Btu per lb

500 F: 0.61 Btu per'lb
Resistance to Acids - + - - Not affected by most common acids.
Resistance to Caustics+ . . Not affected by most common caustics.

Temperature Limits. . . . 220 F to 520 F

or approved equal.

Thermal Conductivity . . . Shall not exceed the following value at the given mean temperature:
Mean Temp, Conductivity
‘F Btu/hr/sq it
300 0.54
Make e e e e e . American Gilsonite Company Gilsulate, Miracle Adhesive Insulfil, or ap-

proved equal.

Grade e e e e e e As required by temperatures.

3. Accessory Materials

Corroslon-Resistant Coating (For ambient temperatures from 40 F to 120 F) - Roskote 612XM or approved

equal.

Corrosion-Resistant Coating (For ambient temperatures below 40 F) - Roskote 612XP or approved equal.

‘Weather-Barrier Coating (Color as specified) - Vimasco WC-1, Pittsburgh-Corning Pittcote 300C, or ap-

proved equal.

B. APPLICATION

1. Piping

a.
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Unless otherwise specified, iasulation thickness shall be not less than that shown in Figure 39-H-1.Where
the piping passes under areas supporting heavy losas, thickaess ot insuiation on top side of pip: snhall be

increased 3 inches.

39-H-1
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RECOMMENOED ENVELOPS

"_'W_ L)
Led .
s:z€ e
nomes nCwes
s T3 e .
) s
N 3 )
E5— aEncn 10 AN 1T .
{_ oPTIONAL <
X L
iR
7
b1
o

NOTE LINES BUMIED CLOSELY, AS SHOWN,
MUST BE AT APPROXIMATELY THE
SAME TEMPERATURE. LINES OF
DISSIMILAR TEMPERATURES SMOULD

MIN NOT BE IM THE SAME TRENCH.

PIPE SUPPORT~— ANO WHEREVER POSSIBLE, SNOULD

SE 6 -07 APART.

APPLICATION OF BITUMINQUS FILL INSULATION
TO_UNDERGROUND PIPING

FIG 39-m-)

b. The trench shall be dewatered, and shall be kept fre= from water, until the installation is completed and
the insulating material has cured.

c. Process lines shall be supported, welded and tested, and loose paint, dirt, rust, scale, wax, and other
extraneous materials removed before the insulating material is appiied.

d. The bituminous insulation {ill shall be poured into the trench and then tamped around the lines with one
i0-inch stroke of an 8-inch by 8-inch by 1/4-inch steel plate per d-inch by 8-inch area. The fill shall then
2e covered with the bags in which the insulation was shipped.

2. Insulatingmaterial shall be kept free of soil or other {oreign matter beiore and during the pouring procedure,

f. Where the width of the trench is greater than required, a leapfrog form shall be used for the side walls.
The insulation material shall be applied and sides bacifilled before forms are moved to the next position.

g The curing of the bituminous insulation shall be not less than the time and temperature specified by the
manulacturer £oT the mater:al supplied.

h.  Trench shall be backiilled only aiter curing 1s completed, unless the installation is being made in dry soil.

. A minimum of 12 Inches of backfill shall be placed over the top of the bituminous {nsulation, as shown in
Figure 39-H-1.

tu

Zxpansion Looos
—s O =00Ds

a. The {nsulation material shall be apgited o expansion loops as shown in Figure 39-H-2.
S_H-2
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I. B. 3. contd

d. The asphalt shall be poured into the joint, at a4 temperature between 400 F and 450 F, in the fol-
lowing stages:

l. Fill to top of insulation and let cool for one hour.
2. Fill to within 1/2" of the top and let cool for one hour.
3. Fill until asphalt is level with top of metal jacket.

4 Conduit Terminals

4. When the insulation conduit terminates at a building, manhole, or pit, it shall extend through the con-
crete to the inner face. A weather seal shall be applied between the conduit and the concrete.

b. A water seal shall be applied to the conduit end, and the remainder of the line insulated as specified in
the Insulation Line and Equipment List.

5. Backfill
a. Boulders and concrete debria shall not be used as a portion of the backfilling materials.

b. The soil shall be carefully deposited in uniform layers not over 6 inches thick, carefully and solidly
tamped so as not to injure or disturb the conduit.

c. Backiilling shall be doue on both sides of the conduit simultaneously.

TLH-S
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 37-H Insulated Conduit

Scoge

This Spe- ‘ication describes the essential insulation requirements for the installation of insulated conduit used on
underground systems normally operating at temperatures up to and including 750 F.

A. MATERIAL

1.

Composition
el il A dhl 2

a. The insulated conduit is an insulated prefabricated pipe system, encased in a corrosion protected metal
jacket.

b. Insulation material for use in conduit will be specified in Insulation Line and Equipment List.

Accessory Materials

a. Insulated Conduit-Ric-wil Hel-cor, Durant Pre-Sealed, Kaiser Ebko, or approved equal.

b. The insulated conduit piping system shall be purchased as a package unit, in accordance with the piping
drawings and piping specifications, with all necessaryaccessories and installation instructions furnished
by the conduit manufacturer.

8. APPLICATION

1.

Trench Preparation

a. Lines shall be installed in accordance with piping drawings.

b. The bottom of the trench shall be made smooth and uniform before the installation of conduit.

2. Process Pipe
a. After process line has been welded and tested, insulation shall be applied to uninsulated joints.
b. All loose paint, dirt, grease, rust, scale, wax, and other extraneous materials shail be removed from
the exposed ends of the pipe before the conduit connections are made.
¢. Insulation of the type specified for conduit shall be applied to the area of the pipe left bare for field
welding, and joints and cracks filled with insulating cement.
3.

Field Connections
{1) Field Welded Conduit Connections (Fig. 37-H-1)
a. An asbestos felt jacket shall be applied over the insulation and secured with wire,

b. The cylindrical conduit closure supplied by the manufacturer shall be installed at the joint, and
the circumferential and longitudinal jc.nts welded.

¢. The system shall be required to withstard air test at 15 psig without leaks.

d. The welds shall be smoothed and cleaned, and an industrial tape applied around c¢ach circumfer-
ential weld. Entire connection shall then be wrapped continuously with tape,

3T-H-1
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3.

contd

(2)

—— FIELD APPLIED INSULATION

-~ SMOOTH STEEL CILAAS

6" T0 9°
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CONOUIT COVER ! | /
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CONNECTOR 8aN0 FuLl
WELOED AT JOINTS

PREFABRICATED INSULATED PIPE CONDUIT

TYPICAL WELDED FIELD CONNECTION

FIG 37-M-t

Mechanical Conduit Connections (Fig. 37-H-2

a. Entire area of exposed insulation shall be thoroughly covered with PV A mastic and

b.  The outer metal jacket,
jacket at both ends, and sealed with insulating cement before secu
tion strap.

€. A 2~inch bv

3-inch pour hole shall be cut in the top center of the connect
level,

The pour hole shall be located at the highest point.

glass fabric.

furnished by manufacturer, shall be installed over-lapping the conduit

ring with stainiess steel insula-

ion jacket if the pipe is

= FIELD APRLIED
IMSULATION

- - - /l
£ . ~ASPNALT .
" POUR MQLE ¢

~—— METAL CONOUIT
PIOE WELD —

S eva masTic anp
SLaSS Fammic

. P Se . J— S—— e -
\
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M*ﬂ*—_._ -
= -

WETAL LACKET SECURED wifw
® 3€ 29 wgTay 5TRap

FELD POURED a52mALT — =

PREFABRICATED INSULATED PIPE coNpuIT

|= TYPICAL MECHANICAL FIELD CONNECTION

| 8T
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II. B. 2. contd

f. ‘Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Part I.
B. 17.

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFI™ ATIONS, Part [. B. 18. This requirement is indicated by the addition
of the letter M to the specific...on designations, thus: 32-LM, 32-LSSM.

8 Traced Installations

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI-
CATIONS, PartI. B. l6.
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d.

General

(1)

{2}

(3

(4)

(5}

Care shall be taken in the application to prevent crushing or other abuse of the insulation, and to
preserve the factory finish of the outer shell.

Where any field cutting or fitting around supports or nozzles is required, care shall be exercised :
insure good workmanship, and to seal the individual air chambers in the insulation.

Where equipment or piping is located outd. 3, or where otherwise reguired, joints or openings ir
outer shell of the insulation shall be caulked or flashed to form a watershed. Where caulking mastic
is impractical to use for sealing joints or openings, as in the case of removable units, aluminum tape
as specified, shall be used.

Provision shall be made in the assembly of the insulation units to allow for expansion and contrac
tion of the surfaces insulated, without damage to the insulation.

Traced lines, where specified, shall be installed and insulated in accordance with the GENERA
SPECIFICATIONS, Part [. B. 16.

31-1-3
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UNION CARBIDE CHEMICALS COMPANY

DEPARTMENT OF DESIGN AND CONSTRUCTION

II. SPECIFICATION 32-H

_Scoge

THERMAL INSULATION SPECIFICATIONS

Hydrous Calcium Silicate

This Specification describes the essential requirements for the purchase and application of preformed hydrous cal-

cium silicate insulation for use on equipment and piping, operating above 70 F, specified to be protected from fire
exposure,

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Speci-
fication, waith exceptions as noted herein.

A
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MATERIAL

Comgosition

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable proportion
with or without inorganic filler added.

Proge rties

Hydrous calcium silicate insulation shall have the following properties:

Alkalinity . . . . . .
Coefficient of Expansion
Combustibility. . . .

Compressive Strength .

Density

Flexural Strength .

Hardness . . . . .

Hyvgroscopicity.

Resistance to Abrasion .

Resistance to Acids and
Caustics

Shrinkage

Specific Heat

Temperature Limat-

pH shall be not below 10 and not above 13,

3 x 10-6 on reheat to 1200 F.
Shall be incombustible.

When tested in accordance with ASTM C 165, latest revision, the percentage
of deformation produced by loading shall not exceed the following:

Deformation, % Load, psi
2 30
5 130

Shall be not less than 11.5 tb per cu ft, or more than 13.5 1b per cu ft, when
tested in accordance with ASTM C 303, latest revision.

Shall be not less than 55 psi when tested in accordance with ASTM C 2035, latest
revision.

A 1/8-inch ball point under a l-kg load shall produce a maximum penetration
5t 0.85 mm,

‘When oven-dried to constant weight, then exposed to air at 70 F and 90% rela-
tive humidity for 14 days, shall gain a maximum of 10% of the original weignt.

“Yhen subjected to the Navvy Tumbling Tz2st, shall lose not more toin T ook
or:ginal weight after first 10-minute run, and not more than 15% after secona
l0-minute run.

Shall be resistant to most common caustics {not considerei an acid-rTesisting
material).

‘When tested 1n aceordance with ASTM C 336, latest ravision, the shrinkage at
tne given temperatures shall not exceed the following percentayes:

Temp. 'F Shrinkage, T3
1200 0.4
1300 1.4
1300 1.9

0.20 t5 0,26 Btu per !b per dagree F at 200 F.

LMaximam temperature without mcchan:;al. thermal, or chemacal failiire shall
De not less than 1400 F.
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O. A. 2. contd

Thermal Conductivity . . . When tested in accordance with ASTM C 177, latest revision » or ASTM C 335,
latest revision, the thermal conductivity at the given mean temperatures shall not

exceed the following values:

Mean Temp Btu/inch, hr,
*F aq ft, °F
{oo 0.41
200 Q.45
300 0.49
400 0.53
600 0.63
800 0.73
Thermal Diffusivity . . ., Shall average 0.25 to 0.28 sq ft per day.

Thermal Shorck Resistance. Shall not spall, chip, crack, or otherwise fail when heated to 1800 F and then

quenched with water,

Water Absorpion . . . . After 24-hour submersion, shall gain not more than 450% of the original weight.

Make . . + - . Kaylo No. 20 or approved equal.

3. Accessory Materials

a. Stainless Steel Wire - 0.0475-inch diameter, Type 304, coid drawn, bright annealed, 18 gage.

b. Insulation Strap - Stainless steel, l/Z-inch by 0.020-inch, Type 304, or approved equal.

c¢. Clips - Stainless steel, 1/2-inch double-pronged, Type 304, A. J. Gerrard or approved equal.

d.  Weather-Barrier Coating (Color as specified)- PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500C,

or approved equal.

e. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma Glas Mesh, Glasfab, Benjamin Foster Open

Weave No. 10, or approved equal.

f. Fabricating Cement - Philip Carey Careytemp, Refractory and Insulation Block Stick, or anproved equal.

g. Wire Netting - One-inch hexagonal mesh, 20-gage, stainless steel or monel.

proved equal.

n.  Insulating Cement - Hydraulic setting, Baldwin-Ehret-Hill Powerhouse, Eagle Pi

cher Cne Coat, or ap-

i.  Mineral Wool Blanket - 3lack, spun rock wool, hexagonal netting on one side, e¢xpnaded rmetal lath on the

other side.

3. APPLICATION

l. Equipment

a. Equipment shall be provided with insulation supports as cailed for in the GENERAL SPECIFICATIONS, Part

I. B. 5.

b. Thickness Schedule

Unless otherwise specified, 1nsuiation in excess of 1-1/2-inch total thickness saall be aopplied
{n accorcance with thickness schedule shown in Part II. 3. 2. a. (1) of this Specification,

layer shail be calcium s:licate insulation per Specification 20-H.

¢. Curved Surfaces

,
Cn all equipment, insulation block snall be cut into curvad segments to {it vessel surtace, .nd

in two lavers
*Xcept that outer

applied to

vessel yides and heads in staggered position with all joints tightlv butted. 3Block shail e 10Diied ta vesse]
iides aith linear dimension Darailel to axis of vessel. Twpical installation 13 shown »n Fizure 32-H-1.
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1I. B. 1.
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C.

contd
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SECTION A-A

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL

\C
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INSULATION BLOCK FITTED
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FIG. 32-N-1

Flat Surfaces

Block insulation shall be applied to flat sur

faces in staggered position with all joints tightly batted. It

shall be secured with wire attached to blank nuts, or other approved securement. On rectangular equip-
ment, the blank nuts or other approved secarements shall be placed on l2-inch centers, staggered, for

bottom surfaces and on 24-inch centers, staggered,

shown in Figure 32-H-2.

for side and top surfaces. Typical installation is

N I

APPLICATION OF HYCROUS CALCIUM SILICATE 'NSULATION TO FLAT SURFACE

/.—.' nEX WIRE NETTING

2% TMICK RYZRAULIC SETTING |
(MSULATING CEMENT |

'

i

o FINISH AS SPEC.FED

}
!
- SLOCK (MSULATIIN !
'
'
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i

6 32-™
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II. B. 1. contd

¢. Securement

(1) All lavers of insulation shall be secured with insulation st

rap where contour of vessel permits

firm and effective attachment. Insulation applied to irregular surfaces, where strap is imprac-

ticable, shall be secured with wire, drawn taut

(2) All layers of insulation on bottom heads of vertical equipment 12
heads of horizontal equipment shall be secured in place with insulatio

support as specified in UCCC Standard IS-31 and Figure 32-H-3.

, ends twisted and embedded in insulation.

ft and less in diameter, and
n strap attached toinsulation

INSULATICN STRAP AS SPECIFIED

WHHH T INSULATION APPLIED wWiITH
. T K// TISHTLY BUTTED JOINTS
LJ ' o

M

—

hi i e ooy
\ v . INSULATION SUPPORT 4§

PEA VCLC STO.1S-31

HMOTE & FLOATING RING SHALL
9E INSTALLED aHOUNC 30TTCM
NOIILE T PEOVIDE ANCHCR
EIR STRAP

SECUREMENT OF _HYDROUS CALGIUM SILICATE INSULATION ON VESSEL HEAD

F1G 32-n-3

e

Expansion joints inflat surfaces orcvlindrical vessels shali be insulated with flexible blanket

Expansion Joints

Twpical 1nstallation is shown in Figure 32-H-4.

PEIIEE
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B.

1.

f. contd

MINERAL WQOOL SLANKET OF SPECIFIED
THICKNESS FACED OUTSIOE wiTW EXPANDED
METAL LATHM AND ON THE INSIOE wiTw
1* MEX WIRE NETTING

EXPANDED METAL LATH EXTENDED
OVER SLOCK A WiNiMuM QF ¢°
AND SECURED WITH TIE WIRES -—

1/2° CLANK NUTS OR OTWER
APPROVED SECUREMENT ON
12° CENTERS STAGGENED

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

/— THICKNESS T, a$ SPECIFIED

/- FIMISH AS SPECIFIED

rrmc-m:ss T, AS SPECIFIED

NOTE VOI0S OF EXPANOED METAL LATH
TO 8€ FILLED WITH HYORAULIC SETTING
INSULATING CEMENT TROWELED FLUSH wiTH
SURFACE OF LATH

FIG 32-n-4

Mechanical Expansion Joints

Corrugated mechanical expansion joints in piping (usually listed as equipment items) shall be insulated

as shown in Figure 32-H-53. Where movemen
shall be applied to surfaces of insulation to pr

t is lixely to osccur

ovide proper slip joint.

the insulation, non-setting sealer
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APPLICATION CF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS ‘
)
|

76 32-m- 2
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—
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I. 3. 1. contd

h. Insulated Vessel Flanges

insulation support shall be provide
sulation shall be sloped to shed wat

VESSEL WALL —————of

MIN 4 NCHES

8 i
g ’5‘”
INSULATION BLOCK SECURED |4 fe————FINISH aS SPECIFIED
WITH STRA® aS SPECIFIEQ 3 .
INSULATION SUPPORT L/ o™
PER UCCC. STO1S-3( "
\ TN )

N

= [~ FLANGE INSULATION SHALL NOT
S S

M

[ TWICKMESS T, AS SPECIFIED

N BE STRAPPED BELOW THIS POINT
N §
g
N ¥ T
P MIN & INCHES

N ‘1
THICKNESS Y, | ‘-
AS SPECIFIED “

o

\“ ROUND OFF wiTH FILLET
OF INSULATING CEMENT
AND CAULKING MASTIC

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL FLANGE

FIG 32-n-§

{. Vassel Nozzles

Vessel

nozzles shall be insulated ag shown in Figure 32-H.7.

(NSULATION NITER CUT anp FITTED. OIMENSIONS SHALL AE
IN ACCORDANCE wilw FABMICATION OATa FOR f!TYlnG\
COVEISH\

\

N

PiniSn A4S SPECIFIED —

THICKNESS T

FiNISH &S SPECIMIED —
As SPECIFIED

FILL wiTk
SCRAP BLOCK —

~——VEISEL waLlL

- ../l

LINE NOZ2LE BLIND NOZZLE

APPLICATION OF HYDROUS CALGCIUM SILICATE TO VESSEL NQZZLES

F16G 32-met

=-11-4

i i i rtment: T...
Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Depal

ACL Doc 19413 - Page 93 of 210

ReTr a3 specified for body of vessel, An

l flange. The top of projecting flange in-
er. Typical installation is shown in Figure 32-H-6,
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- O. B. 1. contd

j. Vesasel Legs

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and down legs to
the standard fireproofing on legs. Insulation thickness on legs shail be equal to that of vessel.

(2) Vessel insulation shall be b *ted firmly againat tank leg flange. Re-entrant space between channel
flanges and over channel t....yeés bDetween ' dy insulation shall be filled with block. Installation
shall be as shown in Figure 32-H-8.

172" STAAP ANCMOR FOR SECUREMENT OF
LEG INSULATION, STRAP St ACED VERTICALLY
U:D(' CIRCUMFERENTIAL STRAPS AND EX-

TENQEO TG TOP OF LEG onu7
ﬁ
i
'
i

LEG IMSULATION
SECURED wiTw
wiRE OR STRAP

THICKNESS T,
34 AS SPECIFIED
L -
aH

FINISN &S
SPECIFIED

N

FILL RE-ENTRANT
SPACE OF CHANNEL
WITH BLOCK INSULA-
TION o ]

CIRCUMFERENTIAL ]
$TRAPS RUN
BETWEEN LEG
AND VESSEL wALL

AN

10

SECTION A=A \

COAT TOP QF FIREPROQFING WITH
WEATHER -GARRIER COATING BE-
FQRE APPLICATION OF INSWLAT

Min
3]
EG FIRE- et .
BOTTOM HEAD

Tl PROOFING——aps | 1
. -'_;'-‘.l X INSULATION A3

= speciFiED

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS

FiG 32-m-8

k. Vessel Skirts

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise speci-
fied, insulation shall extend from junction of skirt with bottom head to standard fireproofing or to foun-
dation as shown in Figure 32-H-9.

Thickness shall be as specified for body of vessel.
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BLOCK INSUL ATION

VESSEL

—~~80TTOM HMEAD INSULATION
—

ATTACHED TO SPLIT RING
SUPPORT a3 PER yccc
STD. 1S-42

FINISH AS SPECIFIED —od

FA &V i

= WL . Y. W Y

INSIOE OF SKIRT NQT INSULATED
UNLESS SPECIFICALLY NOTED

Y A Ay i

g
VESSEL SKiRT N

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT

FIG 32-4-9

1. Surface Filnish

When specified thickness of {nsulation has been applied, any small cracks or depressions shall be pointed
up with {nsulation cement troweled flush with surface of insulation.

m. Weather-Barriar

(1} Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts
. B. 9and 7.

(2) ‘Neather-barrier consisting of stainless steel jacketing, i required, shall be applied in accordanca
with the GENERAL SPECIFICATIONS, PartI. B. 13, This requirement i{s indicated by the addition
of the letter M to the specification designation, thus: 32-HM.

2. P{ELns
a. Plpe Insulation
(1) Thickness Schedulse

Unless otherwise specified, pipe insulation in excess of 1-1/2-inch total thickness shall be applied {n
accordance with the following table:

Total Scheduled Inner Quter
Thickness, inches Laver, {nches L.aver, inches

2 1 L
2-1/2 1 1-1/2
3 1-1/2 1-1/2
3-1/2 1-1/2 2
4 2 2
32-1{-8
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I. B. 2. a. contd

{2) Securement

All layers of insulation shall be secured with stainless steel insulation strap spaced in accordanc
with the GENERAL SPECIFICATIONS, Parts [. B. 5. c. and d.

b. Fittings, Flanges, and Valves

(1) All sizes of fittings, flanges, and valves shall be Insulated with prefabricated fitting covers in ac
cordance with the Dimensional Standard Fabrication Data. Where impractical to shop fabricate, an-
with the approval of the representative of the Department of Design and Construction, fitting cover
may be field fabricated provided work is in accordance with the Dimensional Standard Fabricatior
Data. Segments shall be carefully fitted to insure tight joints.

{2) Cement of shop fabricated assemblies shall be done with specified fabricating cement. In all case
the joints shall be as thin as possible, with just sufficient cement toobtain good adhesionand compler
closure. In no case will wide cement joints, or voids and holes filled with fabrication cement, b.
pe rmitted. Typical installations are shown in Figure 32-H-10, 32-H-11, 32-H-12 and 32-H-13.

~————— L. CCVERS SwaLL BE
- FABRICATED IN ACCORDANCE
wiTH JIMENSIONAL STANDARD
FABRICATION DATA

- SLIP LOINT COVER SHALL NOT
35 STRAPPED 3ELOW TWis
POINT

(72 T MIN,

ELL COVER SHALL BE FABRICATED
IN ACCORDANCE wiTn FAGR(CATION

e FNISH NOT CARRIED YO
DATA FOR FITTING COVERS. L

SHEET mETA i
\-«oAzs GA SMEET METAL
EXTEND fiMigw 3°

OVER SHEET WE~AL— l

NOTE SLIP JOINT SHALL BE PROVIOED FOR
SNGLE LAYEA APPLICATIONS @wniRE R.SER
EXCEEDS 30 -0° (% MEIGHT AND FnA MULT:PLE
LAYER APPLICATIONS WHERE RISEA EXCEEOQS
13 -Q

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL

FIG=-32-M-10
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PIPE INSULATION

/—— FINISH A3 SPECIFIED

i
i
|

NOTE: FLANGE COVER FABRICATED -
IN ACCORDANCE WITH DIMENSIONAL .'.;'%:gaﬁ:é
STANDARG FABRICATION DATA

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE

FiG 32-m-it

THCANESS T, e .
AS SPEC.FIED ———n—— ‘,————__—"“’EE Yac}os‘:u‘:noaur

CuTSIDE CTvER

FINISH AS SPECIFIED

MOTE: FLANGED ELL COVER
FAHRICATED (N ACCORTANCE
WiTH DMENSIONAL STANDARD
FABRICATICN DATA

APPLICATICN OF HYCROUS CALCIUM SILICATE INSULATION TO FLANGED ELL

FIG 32-M-12
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SLIP JOINTS NOT REQUIRED ON
SINGLE LAYER EXCEPT WHERE
SPECIFICALLY CALLED FOR

Pl | » * o,
i ’ 47

k3 .
FINISH AS SPECIFIED ——————{\ Y \‘\ﬁh ‘\\'\ \ ﬂT

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TQ FLANGED VALVE

FLANGED VALVE COVER
FABRICATED ACCORDING
TO DIMENSIONAL STAMDARD
FABRICATION DATA

THICKNESS AS SPECIFIED

FIG 32-m-t3

(3} Sarface Finish

{a) Small cracks and depressions, where present, shall be filled and smoothed with insulating

cement.,

(b) Where specifically noted, fittings, flanges and valves shall be given a skin coat only of specified

hard surface finishing cement before applicaticn of coating.

Polyethylene Conduit, Junction Boxes and Copper Tubing

(n Where specified on Insulation Design Schedule and/or Line List, polyethylene tubing (placed in metal
conduit) and copper tubing {for a minimum distance of 6'-0") from the junction boxes shall beinsulated

for fire protection.

{2) Unless otherwise specified, insulation shall be a minimum of one inch thickness.

(3) Insulation shall be applied to condu:t and junction boxes in staggered position, where possidle, and

with all joints tightly butted.

(%) Insulation on conduit and copper tubing shall be secured with stainless steel irsulation strap.

(3) Insuiation on junction boxes shall be secured with stainless steel wire and blank nutsa. If-\;'eld.ing on
junction boxes and covers is prohibited, stick clip fasteners shall be used.

(6) The bodv of the junction boxes shall be insulated separately from the removable covers. Twvpical :n-

stallation is shown :n Figure 32-H-1l4+.

32-H-11
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{ M ket p 1Dt

SECTION E-E
—
2 .
” } /:;‘;/K;‘Xj‘:,f,:’g
i' r ’-""—i/f/‘f"f"c
m—‘ > hY
CELLULAR MEOPRENE | IL::;K“‘_‘:
GASKET —— T
SECTION 0-D S
e THICKNESS T, ——t
as SPECIFIED

INSULATED JUNCTION BOX

FIGURE 32 -W-ia

d. Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENER.\L SPECIFICATIONS, Part
I. B. 7.

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part I. B. 18. This requirement is indicated bv the addition
of the letter M to the specification designation, thus: 32-HM.
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.

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

SPECIFICATION 32-L

Hydrous Calcium Silicate
32-LSS (For Stainless Steel)

and Cellular Glass

Scope

This Specification describes the essential requirements for the purchase and application of hydrous calcium silicate and

cellular glass insulation to low temperature equipment and piping, normally operating below 70 F, to be protected from
fire exposure.

The second designation, 32-LSS, indicates that this Specification shall be used for stainless steel equipment and piping.
However, this Specification shall be subject to the use of accessory materials specified for stainless steel.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
cation.

A. MATERIAL

1. Hydrous Calcium Silicate

a. Composition

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable propor-
tion, with or without inorganic filler added.

b. Properties

Hydrous calcium silicate insulation shall have the following properties:

Alkalinity - - - - - - pH shall be not more than 10.0.

Capillarity - - - - When placed on wet surface, absorption after 1/2 hour shall be less than 100%,
and after 7 days less than 300% of {ts original weight.

Coeifficient of Expansion - After being heated to 1800 F, then cooled, expansion upon reheating shall not
exceed 4 x 10”% per degree F.

Coefficient of Shrinkage * When heated from 70 F to 1300 F (not reheated), linear shrinkage shall be less

than 2%.

Combustibility - - Shall be incombustible.

Compressive Strength - The percentage of deformation produced by loading shall be less than the follow-

ing:
Deformation, % Load, psi
2 20
6 60
10 100

Density - 10 to 14 1b per cu {t.

Flexural Strength - Shall be not less than 40 psi.

Hygroscopicity- + When oven-dried at 200 F to 230 F, then exposed to air at 70 F and “0% rela-
tive humidity for 14 days, shall gain a maximum of 10% of the onginal weight.

Modulus of Elasticity - - Shall be not less than 35,000 psi.

Modulus of Rupture- - - Shall be above 50 psi.
Resistanceto Abrasion - When placed in Rotap on 20-mesn, a 3-inch bv J-incn bv 1-1/2-:irnch sample

shall lose not more than 25% of original weight after l0-m:nute run, nor more
than 40% after 20-minute run.

Resistance to Ac:ids or
Caustics- - Shall be resistant to most commen caustics (n3t considered un acid-resrsting
muaterial}.

Specific Gravity - -0.15t00.23

Specific Heat +J.20 to 0.30 Btu per 1b per degrec F.

32-0-1
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Temperature Limits. - Shall be suitable for uge at temperatures from 0 F to 1800 F without mechani-
cal, thermal, or chemical failure.

Thermal Conduectivity . Shall not exceed the following values at the given mean temperaturss: -

Mean Temp, Btu/inch, he,
°F aq ft, °F
100 0.43
400 0.58
800 0.78
1200 1.09

Thermal Diffusivity . . Shall not exceed 0.325 sq ft per day.

Thermal Shock
Resistance -« « . Shall not spall, chip, crack, or otherwise fail when heated to 1800 F and then
quenched with water.
Water Absorption - . . After 24-hour submersion, shall gain not more than 93% of volume.
Make - . . . . ., Kaylo No. 20 or approved equal.
2. Cellular glass insulation shall have the following properties;
Alkalinity - . . . ., , , pH shall be 7.5,
Capillarity . . . . . , ., After 7 days on wet surface, gain in weight shall be (%.

Coefficient of Expansior . 4 x l0-6 per degree F,

Combustibility- * ¢+ + - Shall be incombustible.

Composition . . . . . . A true glass; completely inorganic.

Compressive Strength- . . 100 psi

Density . . . . . . ., 9 1b per cu ft.

Flexural Strength. . . . . 100 psi

Hygroscopicity. . . . , . No increase in weight in 246 days in air at 90% relative humidity,

Modulus of Elasticity. . . 200,000 psi

Resistance to Acids . . . Shall be impervious to ¢ommon acids and fumes except hydrofluoric and hat
phosphoric.
Shear Strength. . . . . . 64 psi

Specific Gravity . . . . . 0.16
Specific Heat . . . . , . 0.20 Btu per 1b.

Temperature Limits . . . Shall be suitable for Use at temperatures from minus 350 F to plus 000 F with-
out mechanical, thermal, or chemical failyre.

Tensile Strength. . . . . 84 psi
Thermal Conductivity. . . Shall not exceed the following values at the RivVen mean temperatures:
Mean Temp, Btu/inch, hr,

°F sq ft, "F

50 0.40

200 0.55
Thermal Diffusivity . . . 0.40 sq ft per day
Water Absorotion . . , 0.27% by volume on a Z-inch by | 2-inch by 18-inch block (all on surface osnly),
Make

Foamglas or 4pproved equal.

"
-
)
r
'
re
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- II. A. contd

3.

Accessory Materials - Specification 32-1L

a.

b.

1.

m.

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal.

Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage, or approved
equal.

Stainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double-pronged seal, or ap-
proved equal

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal.

Fabricating Cement {for use with calcium silicate) - Philip Carey Careytemp, Refractory and Insulation
Block Stick, or approved equal.

Fabricating Cement (for use with cellular glass) - Miracle RT-1000. or approved equal.

Cushioning Blanket - 3-1b density, 1/2-inch thick glass fiber insulation, or approved equal.

Weather-Barrier Coating (Color as specified) - PYA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500C,
or approved equal.

Reinforcing cloth - Glass fabric, 10 by 10 thread count, with starch binder, Glass Mesh, Inc, Benjamin
Foster Open Weave No. 10, or approved equal.

Anti-Abrasion Coating - Dampney No. 70 Black.
Vinyl Asphalt Joint Sealer - Vimasco 49, or approved equal.
Non-setting Sealer - Benjamin Foster 30-73, or approved equal.

Adhesive Cement - Miracle Adhesive Type H or approved equal.

Accessory Materials - Specification 32-LSS

Accessory materials for Specification 32-LSS shall be the same as those listed in Part II. A. 3, with the follow-
ing exceptions:

Cushioning Blanket - 2-1/2 1b per cu ft density TWL Fiberglas or approved equal white glass wool blanket 1 inch
thick.

Joint Sealer - Dampney No. 70 Black.

B. APPLICATION - SPECIFICATIONS 32-L and 32-LSS
1. ZEquipment
a. Equipment shall be provided with insulation supports as called for in the GENERAL SPECIFICATIONS, Part
I. B. 5.
b. Thickness Schedule
Sacond layer, or inner lavers, as specified in the GENERAL SPECIFICATIONS, Part I. B. 2, shall be re-
quired thickness of cellular glass, but not less than 1-1/2 inch thick. OQuter laver shall be 1 -1/ 2-inch
thick hydrous calcium silicate insulation.
¢. Cushioning Blanket
{1} On all equipment except stainless steel, a 1/2-inch thick cushioning blanket shail be avplied ovar the
entire surface before the appiication of the cellular glass insulazion. 3Blanet shall be heid :in place
~ with a minimum amount of stainless steel wirs., Cellular glass insulation shall then be aonlied over
the blanket in the following manner. Cushioning blanket snall not be consider:d as part of the speci-
fied insulation thicxkness.
{2) On all stainless steel =guipment, a l-inch thick white glass wool cushioning blunxet, as svecified for
stiinless steel, shall be applied over the entire surface, compressed to 1/ 2-inen tnickness, and secured
in the same maaner a3 taat specified in part II. B. 1. ¢. (i}.
4. Curved Surfaces
(1) Cellular giass block insulation shall be shop fabricated and fitted to aliow a l/l-inch space for cusiiton-
iag bianxket between diocx ana vessel. 3lock 1nsulation shall be apolica over cisnioning material on all
gutpment, with ail joints tightly buttea. Multiple layers of tnsuiation snall be apdited ~o that the butt
isints of one layer <o not coincide with those of any other laver.
(2) Adl butt edges and ends of insulation {abricated for inaer laver, or lavers, shall be given o -mooth
Lbrusn or spray coat of the specified unti-adrasion coating and allowed to ¢rv :ord minimum vt 4 fouvs
before application of insulation to =quipment.
32-L-3
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. A. 1. d. contd

{3) All bute edges and ends of outermost layer (or single layer) of cellular glass formed insulation shall be

sealed with a buttered coat of the specified joint gealer.
ness to provide proper adhesion, seal, and cushion

installation is shown in Figure 32-L-1.

This coating shall be only of suificient thic k-
between the individual pieces of inaulation, Typical

LEVEL WITH TOP OF ST

NEATHER-BARRIER AS SPECIFIED —

FILLER BLOCK OF CELLU&:N GLASS
VOS——

[~—cusmomuc BLANKET

W THICK MYDROUS
CALCIUM SILICATE
INSULATION

CELLULAR GLASS FORMED
HEAD NSULATION

HEAVY FILLET CF
CAULKING MASTIC AT
ALL INSIOE CORNERS

L. THICKNESS T
as sPeCiFIkD

TREAT INNER LAYER ~ A
BUTT JOINTS OF CELLULAR |~ M
GLASS MiTM ANTI-ABRASION f[» N ,\i’

1 CCATING aND ALLCW TO P 14
0RY SEFORE INSTALLATION|.| ., : (X7
ggrgH&AEVER uFE:E%ﬂ:lnr(gl 4 N

N LAYER JOIN ‘N_TE'APERATUR € a7
COATED wiTH JOWT ™ LOW TE'MAERATURE VESSEL ol
SEALER 4 : fn |-

i W,
Y [ S lf
. b g - -—
o151 f NAREES
CUSMIONING BLANKET. 4 e
Vi . N .
< e
. 4 L
5 ¥ v o

HYDOROUS CALCIUM SILICATE-CELLULAR GLASS INSUL ATION

ON LOW TEMPERATURE VESSEL HEAD & NOZZLE

Fig 32-¢ -1

(4} Calcium silicate block shall be properly cut into curved segments to fit the outside surface of the cellu-
lar glass insulation, and applied to insulated sides and heads of vessel in staggered position, with all
joints tightly butted. Block shall be applied to vessel sides with linear dimension paralleling axis of

vessel,

€., Securement

(1) All layers of cellular glass and calcium silicate insulation shall be secured in olace
insulation strap where contour of vessel permits firm and effective attachment.

cured to irregular surfaces with stainless steel wire,

with stainless steel
ulation shall be se-

(2) Inner laver or layers of cellular glass insulation on bottorn heads of vertical equidpment, or heads of
norizontal equipment, snall be held in place «with specified stainless steel insulation strap secured to
:nsulation supports as shown in GCCC Standards 15-31, IS-16, and IS-42. Outer layer of cellular glass

:nsulation on bottom heaas of vertical equipment, or heads of horizontal equipment,

with insulation strap, as shown in Figure 32-0L-2.
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f.

1. e. contd
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Expansion Joints

(1)

Cellular glass-calcium silicate applications shall be provided with expansion-contraction joints at

vessel flanges, constructed as shown in Figure 32-L-3. Where movement is likely to occur, the soeci-

fied non-setting sealer shall be applied to surfaces of insulation, as shown, to provide proper slip joint.
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II. B. 1. f. contd

Longitudinal contraction of vessels
at the insulation supports,
specified for a vessel,

nesses, and insulated in a manner si

likely to occur, non-
Jolnt,

shall be provided for by installing expansion-contraction joints

as shown in Figure 32-L-4,
an insulation support shall be provided at the junction of two different thick-
milar to that shown in Figure 32-L-4.
setting sealer shall be applied to -irfaccs of insulatfon to provide proper alip

Where more than one total thickness is

Where movement { s

I
TREAT INNER LAYER QUTT

JOINTS wITH ANTI-ABRASION
COATING AND ALLOW -3 DRY ™~ [|&
BEFORE (NSTALLATION

LOW TEMPERATURE
EQUIPNMENT

USMIONING BLANKET

QUTER LAYER BUTT JOINTS

OF CELLULAR GLASS SHALL

BE COATED WITH JOINT——
ALER

% ELLuLAR GLASS INSULATION
-
) SURFACES OF CELLULAR GLaSS INSULATIOM SHAL L BE
f ‘\ COATED #ITH AN ANTI. ABRASION COATING AT TIME OF
- INSTALLATION B8L0CK SHaLL 8E INSTALLED wHILE
(*-,1 COAT 15 STiLL TACKY

F——INSULATION SUPPORT

,—SLIP JOINT SURFACES SHALL BE COATED wiTw NON-
SETTING SEALER

z)
"‘. ’—Iﬁ. THICK MYDROUS CALCIUM SILICATE INSUL ATION

11 HEAVY FILLET OF CAULKING MASTIC

THICKNESS r/

bt WEATHER - BARRIER AS SPECIFIED

NOTE -

(F INSULATION SUPPORT 1§ LOCATED DIRECTLY ABOVE
o

BOTTOM HEAD, SLIP JOINT NOT REQuUIAE

ELLULAR GLASS INSULATIO

HYDROUS CALCIUM SILICATE -C N
T CONTRACT AN o s o =—==bLULAR GLASS INSULATION

CONTRACTION JOINT ON LO

W TEMPERATURE VESSEL

FIG 32.1 .4

A l-inch space shall be left a

(2)

round nozzles and projections where
Where movement is likely to occur,

theyv extend througn the insulatizn,
non-setting sealer shall be applied

as shown in Figure 32-L-5.

to surfaces of insulation to provide proper slip joint.
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A, T OQUTER LAYER BUTT JOINT OF
3 CELLULAR GLASS SHALL BE
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HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION

CELLULAR GLASS INSULATIONM

N\

N

\ ,NEAVV FILLET OF CAULXING MASTIC

TREAT INNER LAYER BUTT
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COATING AND ALLOW TO ORY
BEFORE INSTALLATION

1-i/2° HYDROUS CALCIUM
SILICATE INSULATION

OF NOZZLE ON LOW TEMPERATURE VESSEL

7ie 32-0-5

Mechanical Expansion Joints

Corrugated mechanical expan
as shown in Figure 32-L-6.

sion joints in piping (usuallv listed as equipment items) shall be insulated
Where movement is likely to occur, non-setting sealer shall be applied 2

aurfaces of insulation to provide proper slip joint.
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€ER TO CCATED

=30

INSTALLATION
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" phan o A

— ey o )

~EAVY FILLET IF
CALLANL MASTIC

| weATHER-BARRIER A5 SPECIFIED—

THICK COAT OF MON-SETT'NG SEALER—

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION

By e 7
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vy < PR A
7 3 A g P E
k'i"/,/' / - A Pl Py A
{
UNG MSULATION RET wEEN
SEET A€ TAL N0 EAPANSION
LOINTS N TS AREl L— -

ON LCW TEMPERATURE E£4PANSION JOINT

S 32 -0
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h. Flat Heads

(1) Insulation on top of flat heads of vertical equipment shall be applied in the same manner as previously
described in this Specification. Water pockets shall be eliminated and proper drainage provided as

shown in Figure 32-L-7.

-VESSEL NOZZLE
FILLER BLOCK —— ﬂ' i

THICKNESS T, FLASNMING AS
\AS SPECIFIED PER GA-3 —— %Y
WEATHER « BARRIE R, N

Gl
AS SPECIFIED S~ % DR Y RN RV .“ - :
CANL TP DT IFF T 7 E,J ‘
MIN. 4 OVER $STU 5 77 /76-}‘;17 ;

RN S g

; BLANKET

BUTT JOINTS wiTw
ANTI - ABRASION ,ﬂh “’E
COATING & ALLOW TO A :Ze-

t " Y e

TREAT INNER LAYER '(’ﬁﬁ“i‘ 1 AR Y \\7\&?{‘?‘:
+

CRY BEFORE INSTALL. ;

arion

4

OQUTER LAYER BUTT

JONTS OF CELLILAR : ' ! I
GLASS SHALL BE
COATED WiTH JOINT LOW TEMPERATURE VESSEL
SEALER ——— 17~ P;:
LA Twex wemacus Nﬁ i
1 Ca
RN iLicaTe M| 35— 3URFACES OF CELLLLAR GLASS SaLL
B€ COATED WTH ANTI-ABRASION COATING
k Py AT TIME OF INSTALLATION BLOCK SwaLL
[ BE INSTALLED WHILE COAT IS STILL
'!l n TACKY
P | cusmioning BLANKE T
’ Lty
NEAVY FILLET or/ : SURFACES COATED WITH NON-SET TING
CAULKING MASTIC LAT SEALER
brmcnzss T. AS SPECIFIED
4

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION
ON LOW TEMPERATURE FLAT VESSEL HEAD

€16 32 -+ -7

TWO LAYERS
< ; OF CUSHIONING

~—— VESSEL MEAD

(2) All top nozzles on insulated equipment shall be provided with flashing as shown Iin Figure GA-3 of the

GENERAL SPECIFICATIONS.

i. Vessel Legs

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and Aown channel
legs to junction with fire-resistant material. Thickness shall be as specified for body of vessel,

Body insulation shall be brought up to and butted firmly against tank leg flange.

{2) Re-entrant space between channel flanges shall be filled with block cemented in place with tae apeci-
fied adhesive cement. Surface of fire-resistant material abutting tank leg insulation shall e coated

with weather-barvier coating. Installation shall be as shown in Figure 32-1.3.
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p———— TIE wIRES

/_ 1° HEX WINE NETTING

3 172° THICK MYDRALLIC SETTING
/_ INSULATING CEMENT

e

/— FINISH AS SPECIFIED

BLOCK INSULATION

172° BLANK WUTS OR OTHER APPROVED SECUREMENTS
LOCATED OW 12° CENTERS STAGGENED, FOR 8OTTOM
SURFACES AMO 24" CENTENS STAGGERED FOR SIDE
AND TOP SUARFACES

APPLICATION OF CALCIUM SILICATE INSULATION JO FLAT SURFACE

FIG. 20-n-2

€. Securement

(1) All layers of insulation shall be secured with insulation strap where contour of vessel permits
firm and effective attachment. Insulation applied to irregular surfaces, where strap is imprac-
ticable, shall be secured with wire, drawn taut, ends twisted and embedded in insulation.

(2) All layers of insulation on bottom heads of vertical equipment and heads of horizontal equipment
shall be secured in place with wire attached to blagk nuts, or with insulation strap attached to in-
sulation support, as specified in UCCC Standard IS-31 and Figure 20-H-3.

j————iNSULATION STRAP A3 SPECIFILD

7—II!UL1“°I APPLIED wiTw TIOMTLY
BUTTED JOINTS

INSULATION SUPSONT as PER
— Py UCeC 370, 15-34

,.
= 15
8§
= |
o
. |8
. \ 17/

OCK INSULATIOR

NOTE A FLOATING MtMG SHALL 8E
‘;'“'M.L[D AROUND JQTTOM NOZILE
O PROVIOE ANCMHOR FOR STRAP

SECUREMENT OF CALCHIM SILICATE (NSULATION ON_VESSEL HEAD

?18.20-m-3

20-H-4
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JEL
®

yA

\

3

Ko

h

Ok, O e

RROT

BLOCK NBULATION PITTED Touea0 s

OCR
SECURED WITH STRAS PROVIOE A
CASLL RinG OF TEISTED STAME38
STCEL WIRE AROUNO TOP CINTER
NOZTLE ,WHEN REGLHALD,TO ANCHOR H A
STRAP. /‘

' |

FiNISH AS SPECIFIED
&
T

[ [

L L Ll

PMOCK NSULATION MNTTED
OVER SUPPORT

INSULATION SUPPORT
AS PER uccC
37D 18-31

VESSEL

SSULATION FITTED TO HEAD,SECURED
WITH STRAPS ATTACNED TO INSULATION
SUPPORT.

SECTION A A

AL

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL

FIGAME 20-¥-1

d. Flat Surfaces

(1}

(2}
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Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butted.
It shall be secured with wire attached to blank nuts or other approved securement. On rectangular
equipment, the blank nuts, or other approved securements, shall be placed on l2-inch centers,
staggered, for bottom surfaces, and on 24-inch centers, staggered, for side and top surfaces.
Where specified in the Insulation Design Schedule, block may be applied to flat surfaces with an

approved adhesive.

When specified thickness of insulation has been applied, reinforcing netting shall be stretched
tightly over block and secured with tie wires or other approved securement. Entire surface shall
be given a 1/2 -inch thick, smooth and uniformly applied trowel coat of hydraulic setting insulating
cement. Typical installation is shown in Figure 20-H-2.
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Thermal Conductivity . . . When tested in accordance with ASTM C 177, latest revision, or ASTM C 335,
latest revision, the thermal conductivity at the given mean temperatures shall not
exceed the following values:

Mean Temp, Btu/inch, hr,
°F sq {t, °F
190 0.36
200 0.40
300 0.45
400 0.51
600 0.63

Thermal Diffusivity . . . Shall average 0.11 to 0.25 sq {t per day.

Thermal Shock Resistance . Shall not spall, chip, crack, or otherwise fail when heatedto 1200 F and then
quenched with water.

Water Absorption . . . After 24-hour submersion, shall gain not more than 400% of the original weight.
3. Accessory Materiails

a. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage.

b. Insulation Strap - Stainless steel, I/Z-inch by 0.020-inch, Type 304, or approved equal.

c. Clips - Stainless steel, 1/2-inch double-pronged, Type 304, A. J. Gerrard, Techalloy double-pronged seal,
or approved equal.

d. Insulating Cement - Hydraulic setting, Baldwin - Ehret-Hill Powerhouse, Eagle - Picher One Coat Detrick
Utility, or approved equal.

e. Finishing Cement - Hard surface, Eagle-Picher No. 106, Johns-Manville 678, Detrick T-60, or approved
equal.

i. Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on both sides.

g. Mineral Wool Blanket - Black,spun rock wool, hexagonal wire netting on one side, expanded metal lath on
the other side.

h. Heat Resistant Sealer - Benjamin Foster No. 30-43 or approved equal.

i. Weather-Barrier Coating (Color as specified)-PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500C,
or approved equal.

J. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glasfab, Benjamin Foster Open
Weave No. 10, or approved equal.

k. Fabricating Cement - A. P. Green Insulation Adhesive, Philip Carey Careytemp, Refractory and Insulation
Block Stick, or approved equal.

1.  Wire Netting - One-inch, hexagonal mesh, 20-gage, stainless steel, Type 304, or approved equal.

3. APPLICATION
l. Eaguipment

a. Insulation Supports

Zquipment shall be provided with insulation supports as called for in the GENERAL SPECIFICATIONS, Part
1. B.S.

b. Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 i{nches total thickness shall be applied in multi-
laver construction, as specified in the GENERAL SPECIFICATIONS, PartI. 3. 2,

c. Curved Surfaces

On all equipment, insulation hlock shall be properly mitsr cut to fit vessel surface and applied to vessel
sides und heads in staggered position, witn all joints tigatly butted. Block snall be applied to vessel sides
+1th linear cimension paralieling axis of vessel, Tyoical installation 1s shown in Figure 20-H-1.

20-H-2

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law
ACL Doc 19413 - Page 110 of 210 asbestosclaims.law/library/19413/110


https://asbestosclaims.law/library/19413/110

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

R

K ; I. SPECIFICATION 20-H Calcium Silic
This Specification describes the essential requirements for the purchase and application of preformed calcium silic
- insulation for use on equipment and piping normally oper ting a. temperatures from 70 F up to and including 750 F.

0

Procedurss outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Spe
fication.

A. MATERIAL

Al

.

AL,

1. Composition

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable proport:
with or without inorganic filler added.

2. Progerties

o4 Calcium Silicate Insulation shall have the following properties:
Alkalinity « . . . . . . . .pH shall be not below 8 and not above 13.
144 Breaking Strength . . . . . Not less than 20 psi when testing a specimen 6 inches wide by 1 inch thick o\
- a 10-inch span.
Coefficient of Expansion . .2 x 10'6 average on reheat to 1200 F.
: Combustibility . . . . . . Shall be incombustible.
Compressive Strength - - + When tested in accordance with ASTM C 165, latest revision, the percentage
deformation produced by loading shall not exceed the following:
N Deformation, % Load, Psi
2 45
- H 105
. 10 130
Density . . . . . . . . .Shall be not less than 10 lb per cu ft, or more than 15 lb per cu {t, when tes:
in accordance with ASTM C 303, latest revision.
Flexural Strength . . . . . Shall be not less than 45 psi when tested in accordance with ASTM C 203, la°
revision.
Hardness - . . . . . . . . A 1/8-inch ball point under a 1-kg load shall produce a maximum penetratio:
= 0.85 mm.
- Hygroscopicity: « - - - - - Whenoven-dried toconstant weight, then exposed to air at 70 F and 90% rela:
- humidity for 14 days, shall gain a maximum of 10% of the original weight.
Resistance to Abrasion - - « Whensubjected to the Navy Tumbling Test, shall losenot more than 30% of «
inal weight after first 10-minute run, and not more than 55% after secona .
- minute run.
Resistance to Acids and
Caustics. . ., . . . . .Shall be resistant to most common caustics (not considered 1n acid-resist.
A material).
Shrinkage .+ « - « .+ . -.5hail be not more than 2% at 1200 F when tested inaccordance with ASTM C
latest revision.
’ Specific Heat . . . . . . .0.2l to 0.30 Btu per b per degree F at 400 F.
Temperature Limit. . . . . Maximum temperature without mechanical, thermal, or chemical failure sn
be not less than 1200 F.
Tensile Strength . . . . . . Shall be not less than 10 psi.
23-H-1
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4)

/—INNEN AND OUTER 90RE OF SLIP JOINTS
COATED WiTH NON-SETTING SEALER

CELLULAR GLASS 1N s.!v{/ ——————— 1 %" HYOROUS CALCIUM
INSULATION ! / SILICATE INSULATION
—
VYAV Vi s
LOW TENPERATURE PIPE ]
1 )

EEE§\\\!!\?E!5§
me__/

WEATHER -BARRIER
AS SPECIFIED

ONE LAYER INSULATION

HYOROUS CALGIUM SILICATE -CELLULAR GLASS INSULATION
EXPANSION 8 CONTRACTION JOINT FOR HORIZONTAL PIPING

FIG 32-L-18

Where it {s necessary to install expansion-
insulation support shall be provided.

contraction joints in insulation on vertical piping, an
Installation shall be as shown in Figure 32-L-19.

CELLULAR GLASS INSULATION

L1 THICK HYOROUS
CALCIUM SILICATE

INSUL ATION , ) AT TINE OF INSTALLATION BLOCK SMALL
{ o S I A BE (NSTALLED wHILE COAT t5 STILL
i ot - v TaCKRY
' -l Rt TS
I - ! ! Gl
' ~ bl LRIPY

CELLULAR GLASS P i -

BLOCK REYED TO R ar

SUPPORT —— - Loy O tamy. a TN
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t
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i
i
i
1
!

NEAVY FILLET oF
CAULRING MASTIC
I

. SEALER
| THICKNESS T, AS SPLCHED.

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION VERTICAL
EXPANSION AND CONTRACTICN JOINT CN LON TEMPERATURE PIPING

FIG 321 -19

—CELLULAR GLASS INSULATION SHALL
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g ! T —cELLuLan Guass COATING ANO ALLOWED 10 .
‘r‘ 1 ' IMSULATION DRY BEFORE INSTALLATION !
el L) e |
ieCTION |

YDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION
{ ON HANGER CONNECTED DIRECTLY TO LOW TEMPERATURE PIPE

F16. 3E-L 17 |

e. Expansion-Contraction Joints

(1}

Expansion and contraction joints shall be installed, as per Figurs 32-L-18, in both horizontal and
vertical straight run piping, at intervals as follows.

Up to 2-1/2 inches thick insulation - one for each 45 feet
3 inches to 5 inches thick insulation - one far each 33 feet
5-1/2 inches to 7-1/2 inches thick insulation - one for each 21 feet

Where flanged joints occur within these limits, expansion and contraction shall be provided for in the
flange cover, and expansion-contraction joints in irsulation will not be required.
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(6}

TWQ s 'S OF TME COVER SHA ( BE CEMENTED TOGETHER wWITH JOINT
LIET YO THE QUTERNMOST 2v2 {APPROX | OF THE CELLUL AR

— SEALE LIE"
GLASS OF THE JOINT FACES
N
/ L
h i

ROUND OUTSIOE CORNERS PACK ANO FiLL BETWEEN INSULATION

AND VALVE STEN WITH VALVE SEALER
EXTEND VAPOR SEAL COATING OVER METAL

SURFACES COATED WITH NON- HEAVY FILLET OF CAULKING MASTIC

SETTING SEALER

ICNESLLTIB:T‘K.)NGL‘SS INNER LAYER BUTT JOINTS COATED

WiTH ANT( - ABRASION COATING

OUTER LAYER BUTT JOINTS
OF CELLULAR GLASS COATED
WITH JOINT SEALER

T ‘
dp——idlb
QAT fr A7 77 S e nyoRaus

WA N NN SN NN )

WEATHER- BARRIER
AS SPECIFIED

HYDROUS CALCIUM SILICATE- CELLULAR GLASS INSULATION
—d e Y DA ES LELEVL AR GLASS INSULATION

ON LOW TEMPERATURE FL ANGED VALVE

FiG 32-L-18

All fittings shall be fitted and assembled with very thin, tight joints. Cellular glass fittings shall be
cemented with the specified fabricating cement. In all cases the joints shall be thin, with just suffi-
cient cement to obtain good adhesion and complete closure. Wide cement joints, voids, or holes
plugged with fabricating cement, will not be permitted.

c. Securement

All layers of cellular glass and calcium silicate pipe insulation shall be secured in place with stainless steel
insulation strap, as specified in the GENERAL SPECIFICATIONS, Parts I. B. 6. ¢ and d.

d. Supports and Hangers

(1)

(2)

Where borizontal low«temperature piping is supported on the outside of insulation surfaces, in azcord-
ance with UCCC Standard P-82, insulation {cellular glass) shall be complete with weather-barrier ap-~
plied before piping is placed in cradles. UCCC Standard P-82 is a guide to the maximum borizontal
span of pipe that may be supported on the outside of insulation.

Hangers attached directly to piping shall be insulated as shown in Figure 32-L.17.

32-L-14
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(4)

{5}

All valves shall be packed and filled around valve stem and packing gland assembly with joint sealer,
to avold water pockets.

Installations of typical fittings and valves are shown in Figures 32-L-14, 32-L-15, and 32-L-16.
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contd
1. Weather-Barrier

(1} Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts
I. B. 9and 17.

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part I. B. 18. Thils requirement is indicated by the addition
of the letter M to the specification designaticis, thus: 32-LM, 32-LSSM.

Piping
a. Pipe Insulation

{1 Unless otherwise specified, insulaton shall be applied in multiple layers. Inner layer, or layers,
shall be the required thickness of cellular glass insulation. The outer layer shall be hydrous calcium
silicate insulation a minimum of 1-1/2 inch thick.

(2) Cellular glass insulation thicknesses in excess of 2-1/2 inches shall be applied in multiple layers as
specified in the GENERAL SPECIFICATIONS, Partl. B. 2.

(3) Pipe insulation shall be applied in staggered position, in accordance with Figures GA-1 and GA-2 of
the GENERAL SPECIFIC ATIONS.

(4) All butt edges and ends of single layer cellular glass insulation, and outer layer of multiple layer
cellular glass applications shall be buttered with the specified joint sealer before application. Joints
shall be drawn together, when insulation is applied, so that only a very thin, vapor-tight, vapor-seal
coat separates the sections of insulation.

(5} Insulation shall be applied with all joints tightly butted and fitted, to eliminate voida. Large voids
shall not be filled with joint sealer, but eliminated either by refitting or replacing insulation. Any
rounded corners on the insulation surfaces to be butted shall be trued before application.

(6) Butt edges and ends of all inner layers of cellular glass shall be given a smooth brush or spray coat
of anti-abrasion coating and allowed to dryfor a minimum of 4 hours before application. Care shall
be exercised to obtain a thin, even coat of only sufficient thickness to cover and fill the cut cells of
the insulation.

(T) When scheduled for installations where thermal shock is expected, a cushioning blanket, as specified,
snall be applied to bare pipe bejore application of cellular glass insulation.

b. Fitting, Flange, and Valve Covers

(1) Fitting, flange, and valve covers shall be shop fabricated in accordance with the UCCC Dimensional
Standards Fabrication Manual or ASTM Recommended Practice C 450, latest revision.

(2} Fitting, flange, and valve covers shall be fabricated in two layers. Inside layer shall be the specifled
thickness of cellular glass insulation. Outside layer shall be 1-1/2-inch thick hydrous calcium sill-
cate insulation.

(3) Welded fitting covers shall be fabricated to fit snugly on the pipe. The two halves of the cover shall
be cemented together with joint sealer applied to the outermost 2-1/2 ianches {approx) of the inner
layers of cellular glass. The adjacent pipe insulation shall be fitted *ightly to the butt ends af the
fitting cover and sealed as specified for piping. Typlcal fitting covers are shown in Figures 32-L-12
and 32-L-13.

32-L-11
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O. B. 1. contd

(1

(2)

. Equipment Supports

Where equipment is supported on cradles, vessel insulati

Figure 32-L-10.

on shall extend over cradles as shown in

| vesse
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FiG 32~L-10

Where equipment is supported

than four times the specified {nsulation thickness i
vessal with insulated support lug.
1/2 that spec:tied for body of vesse

body {nsulation.

by structural steel members, insulation shall be extended not less
2 each direction, measured from junction of
Thickness of insulation over steel supports shall be not less than
1. Thickness of ingulation over support lugs shall be the same a s

Installation shall be as shown in Figure 32-L-11.
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3.
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TEMPERATURE VESSEL LEG

Veasel Skirts

(n

(2)

Both interior and exterior surfaces of skirts supporting vertical equipment shall be insulated.

In-

sulation shall extend downward, from junction of skirt with bottom head, to junction with fire-re-

sistant material or to concrete pad.
body of vessel.

Thickness of insulation over skirt shall be as specified for
Insulating material shail be secured to inside of skirt with adhesive cement.

Support for {nsulation inside skirts and support for securement oi bottom head insulation shall be

{n accordance with UCCC Standard [S-42.

Installation shall be as shown in Figure 32-L-9.
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{. Expansion Joints

Expansion joints in flat surfaces or cylindrical vessels shall be {nsulated with flexible blanket insulation
Typical installation is shown in Figure 20-H-4.
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APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

18, 20~N-4

g. Corrugated mechanical expansion joints on piping {usually listed as equipment iterns) shall be insulated as
shown in Figure 20-H-5.
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IO. B. 1. contd

Insulated Vessel Flanges

Vessel flanges shall be insulated with block in the same manner as specified for body of vesael.
‘sulation support shall be provided immediately above vessel flange.

tion shall be sloped to shed water.

An in-

The top of projecting flange insula-
Typical installation is shown in Figure 20-H-6.
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APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL FLANGE

F18. 20-m-§

Uninsulated Vessel Flanges

Where vessel flanges are located outdoors and specified to be left uninsulated, the reinforcing cloth of

shown i1n Figure 20-H-7.

the weather-barrier, on the adjacent vessel insulation, shall be extended to metal of vessel bady, coated
‘vith weather-barrier coating, and banded while coating is still tacky.
barrier coating shall then be applied over the reinforcing cloth and securement.

A second application of weather-
Typical installation is
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O. B. L. contd
j. Vessel Nozzles

Vessel nozzles shall be insulated as shown in Figure 20-H-8.
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APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL NOZZLES

FIGURE 20-N-8

k. Vessel Legs

3
¢
¥
5
i

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and down channel
" legs to fireproofing. Thickness shall be a minimum of one-half that specified for body of vessel.

- (2) Vessel insulation shall be butted firmly against tank leg flange. Re-entrant space between channel
2 flanges and over channel flanges between body insulation shall be filled with block. Installation
o shall be as shown in Figure 20-H-9.
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O. B. 1. contd

1. Vessel Skirts

Sikirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise spacified,
insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the
: specified thickness, but not less than 12 inches, or to bottom of skirt if that distance is less than 12 inches.
: Thickness shall be as specified for body of vessel. The bottom head insulation shall be supported in accord-
; ance with UCCC Standard IS-42. Installation shall be as shown in Figure 20-H-10.

|

BLOCK INSULATION ——e

FINISH AS SPECIFIED ——\

S Yy

s N TTOM MEAD INSULATION
S 4‘ SECURED wiTh TIE WIRES
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E’-
a2
::‘N——-T
\
T L INSIOE OF SWINT NOT INSU-

3!
LATED UNCESS SPECIFICALLY
NOTEQ

VESSEL SKRT

|

APPLICATION OF CALGIUM SILICATE INSULATION TO VESSEL SKIRT

FIG 20-K-10

m. Surface Finish

When spacified thickness of insulation has been applied, any small cracks or depressions shall be pointed
up with {nsulation cement trowelled flush with surface of insulation.

n. Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts
I. B. 9. and 17.

(2) Weather-barrier consisting of stainlens steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part [. B. 18. This requirement i3 indicated by the addition
of the letter M to the specification designation, thus: 20-HM.

20-H-8
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2. Piping
a. Pipe Insulation

(1} Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in
multi-layer construction as specified in . GENERAL SPECIFICATIONS, Part I. B. 2.

(2) Securement

(a) Insulation shall be applied to piping in accordance with the GENERAL SPECIFICATIONS, Parts
I. B. 5, 6, 7, and 8.

{b) All inner layers of sectional pipe insulation shall be secured with stainless steel wire.

(¢) Al sectional pipe insulation 6-5/8 inches and less in outside diameter shall be secured with
stainless steel wire.

{d) All pipe insulation larger than 6-5/8 inches in outside diameter shall be secured with stainless
steel insulation strap.

(e) Location of strap and wire shall be as describad {n the GENERAL SPECIFICATIONS, Part . B.
6.

b. Fitting, Flange, and Valve Covers

{n Fitting insulation shall be secured with specified wire or strap as required.

(2) Insulation for all fittings shall be fitted and assembled with tight joints. Cementing of shop fabri-
cated assemblies shall be done with specified fabricating cement. In all cases the joints shall be
as thin as possible, with just sufficient cement to obtaia good adhesion and complete closure. In
no case will wide cement joints, ar voids, and holes filled with fabricating cement, be permitted.
Typical installations are shown in Figures 20-H-11, 20-H-12, and 20-H-13.
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II. B. 2. b, contd
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1. B. 2. b.

contd

(3

Fittings, flanges and valves shall be insulated with prefabricated fitting covers (preferred method)

in accordance with the UCCC Dimensional Standards Fabrication Manual.

(4)

Fitting, flange and valve covers may be field fabricated provided work is In accordance with the

UCCC Dimensional Standards Fabrication Manual, and approved by the Field Representative of the
Department of Design and Construction. Segments shall be carefully fitted to insure tight joints.

¢. Expansion Joints

(1)

Expansion slip joints shall be provided in the insulation for multiple layer applications. An expan-

sion joint shall be installed in each 21 ft of straight piping not interrupted by flanges, valves, or

fittings.

Typical installation is shown in Figure 20-H-l4.
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INSULATION
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i

———THICKNESS AS SPECIFIED

|

oM /2 T

NOTE EXPANSION JOINT SHALL BE INSTALLED (N EACH
21'-0° OF STRAIGHT PIPING, MOT INTERRUPTED BY FLANGES,
VALYES OA FITTINGS. FOR VERTICAL PIPING, EXPAXSION
JONY SKALL B8C (NSTALLED AT INSULATION SUPPORTS.

EXPANSION JOINT FOR

SINGLE LAYER APPLICATION

OF CALCIUM SILICATE

INSULATION

FI1G 20-m-14

()

The expansion slip joints shall be installed at the insulation support in verstical piping. Care shall

be exercised to place the slip joint s0 that movement occurs at the bottom in order to shed water.

(3)

Expansion slip joints

shall be provided at junction of fitting covers and pipe insulation located at the

tops of risers, where riser exceeds 30 ft in height for single laver applications, and whnere riser

exceeds 15 ft in height for multiple layer applications.

H-15.

Typical installation is shown in Figure 20-

TING COVERS

EXTEND FrwisH 3°

MOTE SLiP JOIMT SHALL BE PROVIOED FOR
SMGLE LATER APPLICATIONS wrERE
AISEA £XCEEDS 30-Q IN nEIGHT &ND
€78 MU(TIPLE LATER APPL'CATIONS
wHERE RISER EACEEDS 13 -0

APPLICATION OF CALCIUM

ELL COVER SeaLL BE FaBS - + '
RICATED 1M ACCORDANCE wiTH ,,-“'2 T
FAQRICAT'ON QATA FOR FIT - din T

- ! t
OVER SHEET WETAL —— \\\ !

— SLP JOINT CONER SeaLL
NOT BE STRAPPED BELOW
TS POINT

TN _finisH NQT CARRIED
10 SMEET METaL

o NQ 26GA SHEET METAL

SILICATE INSULATION TO WELOING ELL

F16 Q-m-3

20-H-11
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II. B. 2. ¢. contd
(4) Insulation supports shall be installed at the bottorns of all risers.
d. Traced Installations

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI-
CATIONS, Part [. B. 16.

e. Surface Finish

Where present small cracks and depressions shall be filled and smoothed with insulating cement before
application of weather-barrier.

f. Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Part
I. B, 1T.

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part I. B. 18. This requirement is {indicated by the addition
of the letter M to the specification designation, thus: 20-HM.

29-H-12
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

O. SPECIFICATION 21-H Asbestos Fiber

Scot

g This Specification covers the application of preformed asbestos fiber insulation for use on piping normally operating at
# temperatures from 70 F up to and including 750 F.
K4 Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
. cation.
= .

A. MATERIAL
=
= 1 Composition
z, Al SLLLLLLLY

Material shall be composed of asbestos fibers blended with suitable inorganic binder, processed and molded at
= sufficient temperatures to produce a rigid, homogeneous the rmal insulation.
R .
2. Properties
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Asbestos Fiber Insulation shall have the following properties:

Absorptivity . . . .

Alkalinity C e e

Coefficient of Expansion.

(or Volume and Linear
Shrinkage)

Combuatibility .

Compressive Strength.

Density

Flexural Strength. .

Hardness

Hygroscopicity -

Resistance to Acids and

Not over 85% of volume after 24 hours submersion.
pH shall be 10.5.

Shrinkage shall be less than 0.7% when heated to 750 F.

Shall be incombustible.

When tested in accordance with ASTM C 165, latest revision, the percentage of
deformation produced by loading shall not exceed the following:

Deformation, % Load, psi
2 5.5
5 11,0
10 17.0

Shall be not less than 14 nor more than 18 lb per cu ft.

Shall be not less than 100 psi when tested in accordance with ASTM C 203, latest
revision.

A 1/8-inch ball point under a l-kg load shall produce a maximum penetration of
0.40 mm.

Two-1ach cubes oven-dried to constant weight, then exposed to air at 70 ¥, and
30% relative humidity for 14 days, shall gain a maximum of 12. 1% of the original
weight.

Caustics Solutions or vapors of those commonly used in industry have negligible effect on
physical characteristics.
Shrinkage Shall be not more than 0.25% when tested at 1200 F in accordance with ASTM C

Specific Heat.

Temperature Limit.

156, latest revision.
Shall be not less than 0.22, nor more than 0. 24, Btu per 1b per degree F.

\aximum temperature without mechanical, thermal, or chemical farlure shall be
not less than 1200 F.

l1-H-1
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IO. A. 2. contd

Thermal Condu'ctivity . + . When tested In accordance with ASTM C 177, latest reviston, or ASTM C 355,

latest revision, the thermal conductivity at the given mean temparatures shall not
exceed the following valuas:

Mean Temp Bt;:l/gt.ch.?hr. e
100 0.32
200 0.37
300 0.42
400 0.47
600 0.57

.

Thermal Diffusivity . . . Shall be approximately 0.197 gq ft per day.

Thermal Shock Resistance. Material shall not spall, chip, crack, or otherwise faill when heated to 750 F and

then quenched with water.

Make « + + « +« +« « .+ Unibestos, or approved equal.

3. Accessory Materials

-

a. Stainless Steel Wire - 0.0475-inch diamater, Type 304,‘c;ld drawn, bright annealed, 18 gage.

b. Insulation Strap - Stainless stgel, 1/2-tnch by 0.020-inch, Type 304 or approved equal.

¢. Clips - Stainless steel, l/Z;i‘;ch double-pronged, Type 304, A. J. Gerrard or approved equal.

d. Insulating Cement - Hydraulic setting, Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat or approved
equal.

e. Finishing Cement - Hard surface, Eagle Picher No. 106, Johns Manville 678, or approved equal.

f. Heat Resistant Sealer - Benjamin Foster No. 30-43 or approved equal.

g§. Weather Barrier Coating(Color as spaecified) - PYA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500 C,
or approved equal.

h. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Benjamin Foster Open Weave

No. 10, Glasfab, or approved equal.

Fabricating Cement - A, P. Green Insulation Adhesive, Philip Carey Careytemp, Refractory and Insulation
Block Stick, or approved equal.

B. APPLICATION

1. Piping

a.

Pipe Insulation

(1) Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in
multiple layers as specified in the GENERAL SPECIFICATIONS, PartI. B. 2.

(2) Insulation ehall be applied to piping in staggered position in accordance with the GENERAL SPECI-
FICATIONS, Parts1.B. 5, 6, 7, and 8, with all joints tightly butted and factory attached sheeting
Jacket, where furnished, removed.

(3 Small eracks and depressions, where present, shall be pointed up with insulating cement troweled
smooth with insulation surface.

Fittings, Flanges and Valves

(1) Fittings, flanges and valves shall be insulated with prefabricated insulation covers fabricated in ac-
cordance with the UCCC Dimensional Standard Fabrication Manual.

(

tv

) Subject to the approval of the representative of the Department of Design and Construction, fitting
covers may be fleld fabricated, provided work is in accordance with the UCCC Dimensional Stand-
ard Fabrication Manual. Segments shall be carefully fitted to insure tight joints,

(3) Fabricated assemblies shall be cemented with specified fabricating cement. In all cases the joints
shall be as thinas possible, with just sufficient cement to obtain good adhesion and comoplete closure.
In no case will wide fabricating cement joints, or voids and holes f{lled with fabricating cement, be
permitted. Tvpoical installations are shown in Figures 21-H-1, 21-H-2, 21-H-3, and 21-H-4.
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iI. B. 1. b, comtd

THICKNESS T,AS SPECIFIED —_—
i

5 RSN
T
B .

( .
T A AT

ELL COVERS SHALL B8E FABRICATED
IN ACCORDANCE WITH FABRICATION
DATA FOR FITTING COVERS

INSULATION

NOTE. FOR MORIZONTAL ELL
OR VERTICAL ELL ON SHORT
RISERS

PIPE INSULATION

FINISH AS SPECIFIED

APPLICATION OF ASBESTOS FIBER INSULATION TO WELDING ELL

FIG. 21-H-1I

4

X

=
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5 FINISH AS PIPE INSULATION
PIPE INSULATION SPECIFIED, i
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AS SPECIFIED
¢
s-
- NOTE: RLANGE COVER SMALL BE FABRICATED IN
ACCORDANCE WiITH FABRICATION DATA
,. FOR FITTING COVERS
:
APPLICATION OF ASBESTOS FIBER INSULATION TO LINE FLANGE
FIG. 21-H=-2
21-H-3
~
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O. B. 1. b. contd

—
g

T
THICKNESS T
AS SPECIFIED l F-é- L
‘ X FINISM AS
Ped SPECIFIED
( ! . >
RN\
A INSULATION
\ —

NOTE. FLANGED ELL COVER
FABRICATED IN ACCORANCE
WITH FASRICATION DATA FOR
FITTING COVERS

NOTE: SLIP JOINT NOT REQUIRED ON
SINGLE LAYER INSULATION EXCEPT WHERE
ELL IS LOCATED AT YOP OF RISER 30°
OR MORE IN LENGTH

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED ELL

FIG. 21-H-3

SLIP JOINTS NOT REQUIRED
OM SINGLE LAYER EXCEPT
WHERE SPECIFICALLY

FLANGED YALVE COVER FABRICATED
ACCOROING TO FABRICATION DATA
FOR FITTING COVERS

|

CALLED FOR
- INSULATION
1
L C A
R R
/ty"' & Z) a4 4(‘ j TMICKNESS AS
FINISH A3 . SPECIFIED
SPECIFIED

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED VALVE

FiG. 21-H-4

21-H-4
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q. B. 1. contd
¢. Securemant

(1) Application and sscurement of pipa insulation shall be as shown in Figures GA-l and GA-2 of ths
GENERAL SPECIFICATIONS.

(2) All inner layers, and outer layers of sectional vipe insulation 6-5/8 inches and less in outside diameter,
shall be secured with stainlesa stesl wire.

(3)  All pipe insulation larger than 6 5/8 inches in outside diameter shall be secursd with stainless steel
insulation strap.

{(4) Fitting, flange and valve covers shall be secured with specified inasulation strap as required.

{5) Location of strap and wire shall be as described in the GENERAL SPECIFICATIONS, PartI. B. 6.
d. Expansion Jolnts

(1) Expansion slip joints shall be provided in the insulation for multiple layer applications. An expansion

Joint shall be {nstalled in each 21 ft of straight piping not interrupted by flanges, valves, or fittings.
Typical installation is shown in Figure 21-H-5.

FINIIH OF SLIP JOINT COVER
SHALL NOT CONTINUE OVER
ADJACENT PIPE INSULATION et | et

-INNER AND OUTER SORNE OF
SLIP JOINTS, COATED WiTH
NON-SETTING SEALEM ON OME

$10E OmLY,

FRISe 4 SPECIFIED

=8

TNSULATION

WOTE: EXPARSION JOINT SMALL SE INSTALLED

M EACH 21°~0" OF 9TRAIGNT P1PING ROT INTER~
AUPTED BY FLANGES, VALYES OR FITTINGS. FOR
VERTICAL PIPING, EXPARBON JOINT 3aALL 0L
INSTALLED AT INSULATION SUPPOATS.

EXPANSION JOINT FOR MULTIPLE LAYER APPLICATION OF ASBESTOS FIBER INSULATION

rie, 21-N-0

(2) The expansion slip joints shall be installed at the insulation support in verticai piping. Care shall be
exercised to place slip joint so that movement occurs at the bottom in order to shed water.

(3) Expansion slip joints shall be provided at junction of fitting covers and pipe insulation located at the
top of risers, where riser exceeds 30 ft in height for single laver applications and where riser ex-
ceeds 15 ft in heignt for multiple layer applications. Typlcal installation is shown i{n Figure 21-H-6.
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O. B. 1. d. (3) contd

(4)
(5)
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Insulation supports shall be installed at the bottoms of all risers.

Corrugated mechanical expansion joints in pipin,
lated as shown in Figure 21-H-7.

g (usually listed as equipment items) shall be {nsu-
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I. B. 1. contd
e. Traced Installations

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI-
CATIONS, Partl. B. l6.

f. Weather-Barrier

(1) Weather-barrier coating shall be applied ir accordance with the GENERAL SPECIFICATIONS, Part
I. B. 17.

(2) Weather-barrier consisting of stainless steel jacketing shall be applied in accordance with the GEN-
ERAL SPECIFICATIONS, Part I. B. 18. This requirement is indicated by the addition of the letter
M to the specification designation, thus: 21-HM.

%

21-H-7

o Wq“(-“

"
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

O. SPECIFICATION 22-H Bonded Expanded Silica

Scope
28009

Thi. Specificatinn describes the sssential requirements for the purchase and application of preformed bonded and rein-

forced expanded silica (perlite) insulation foruseon equipment and piping normally operating at temperatures from 70 F
up to and including 1600 F.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Speci-
fication.

A. MATERIAL

1. Composition

Material shall be composed of expanded silica (perlits), reinforced with asbestos and glass fibers in suitable
proportion, and with other binding fillers added to provide proper structural strength.

2. Properties

Bonded expanded silica insulation shall have the following properties:

Alkaltnity . . . « . . . . pH shall be not below 8.0 and not above 8.6.
Capillazrity - « . . . . . After 7 days on wet surface, gain in weight shall be 0%.
Combustibility . . . . . . Shall be incombustibls.
Compressive Strength. . . The percentage of deformationproduced by loading shall be less than the following:
Deformation, % Load, psi
2 70
5 ’ 70
Density « « + ¢+ . . Shall be not less than 9.5 lb per cu ft, nor more than 11,5 1b per cu ft, when
tested in accordance with ASTM C 303, latest revision.
Flexural Strength. . . . . Shall be not less than 70 psi when tested in accordance with ASTM C 203, latest
revision.
Hygroscopicity. . . . . . Two-inch cubes, oven-dried to constant weight, then exposed to air at 70 F and

90% relative humidity, shall gain a maximum of 6% of the original weight.
Resistanca to Abrasion . . When subjected to the Navy Tumbling Test, shall lose not more than 40% of orig-

inal weight after first 10-minute run, and not more than 70% after second 10~
minute run.

Resistance to Acids. « . . Excellent; when immersed in sulfuric acid, hydrochloric acid, or aqua regia, no
damage i{a 100 hours.

Resistance to Caustics . - Good for most common caustics.

Shrinkage » +« + + + +« « ‘Nhen tested i{n accordance with ASTM C 356, latest revision, shall be not more
than 0.80% at 1200 F, and not more than 1.85% at 1500 F.

Temperature Limit . . . . Maximum temperature without mechanical, thermal, or chemical failure shall
be not less than 1600 F.

Thermal Conduetivity . . . Shall not sxceed the following values at the given mean temperaturea:
Mean Temp, Btu/inch, hr,
‘F aq ft, 'F
100 0.34
200 0.39%
300 0.44
400 0.50
600 0.60
1900 0.81
Thermal Diffusivity . . . Shall not exceed 0.33 sq {t per day.
Water Absorption .+ + After 24-hour submersion, shall gain not more than 25% of the original weight.
Make + + + + +« « . . . Phillp Carey Manufacturing Company "Careytemp'
22-H-1
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II. A. contd ..

3. Accessory Matarials

a. Stainless Steel Wira - 0.0475-inch dlameter, Type 304, cold drawn, bright annealed, 18 gags.
b. Insulation Strap - Stainless Steel, 1/2-Inch by 0.020-inch, Type 304, or approvad equal.

c. Clips - Stainless steel, 1/2-inch double-prongad, Type 304, A. J. Gerrard, Techalloy double-~pronged
seal, or apsroved aqual.

d. Insulating Cement - Careyternp Asbestos Cement.
e. Minaral Wool Blanket - Black,spun rock wool, hexagonal wire netting on both sides.

f. Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on one side, expanded metal lath on
the other side.

g- Heat-Resistant Sealer - Benjamin Foster No. 30-43 or approved esqual.

h. Weather-Barrier Coating (Color as specified) - PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500C,
or approved equal.

i.  Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Parma-Glas Mesh, Glasfab, Benjamin Foster Open
Weave No. 10, or approved equal.

j. Fabricating Cement - Careytemp Adhesive or approved squal.

k. Wire Netting - One-inch Hexagonal Mesh, 20 gage, Type 304 stainlass steel, or approved equal.

O. B. APPLICATION

I. Esu.igment

a. Insulation Supports

Equipment shall be provided with insulation supports as called for {n the GENERAL SPECIFICATIONS, Part
I.B.5.

b. Thickness Schedule

Unless otherwise specified, insulation In excess of 2-1/2 inches total thickness shall be applied in multi-
layer construction, as specified in the GENERAL SPECIFICATIONS, Part . B. 2.

¢. Curved Surfaces

On all equipment, insulation block shall be properly miter cut to fit vessel surface and appiied to vessel
sides and heads in staggered position, with all joints tightly butted. Block shall be applied to vessel sides
with linear dimension paralleling axis of vessel. Typical installation ia shown in Figure 22-H-1.

22-H-2
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. C.

contd

d.

BLOCK INSULATIO
SECURED WiTH

VESSEL WALL

SECTION A-A

A AR AL

N FITTED TO WEAD AND

STRAP PROVIOE A CABLE

T nozns. wH
STRAP

FINISH AS SPECIFIED

8LOCK INSULATION FITTED
QVER SUPPORT

INSULATION SUPPORT AS
PER UCCC STO i5-M

8LACK INSULATION FITTED TO WEAD, SECURED
WITH STRAPS ATTACHED TO INSULATION SU

PPORT. ——

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO

VESSEL

VESSEL

FiQ. 22-m-1

Flat Surfaces

{1

(2)

Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butted.

It shall be secured with wire attached to blank nuts

equipment,
staggered, for bottom suriaces,

or other approved securement.
the blank nuts, or other approved securements, shall be placed on

On rectangular
l2-inch centers,

and on 24-inch centers, staggered, for side and top surfaces. Where

specified in the Insulation Design Schedule, block may be applied to flat surfaces with an approved ad-

hesive.

When specified thickness of

a 1/2-inch thick, smooth and uniformly applied trowel coat of hydraulic settin
4

Typical installation is shown in Figure 22-H-2.

insulation has been applied, reinforcing netting shall be stretched tightly
over block and secured with tie wires or other approved securement.

Entire surface shall be given
insulating cement

NOTE

AN APPROVED ALTERNATIVE METHOD OF SECUREMENT

1S IMPALING (NSULATION ON INSULATION PINS,

FASTENING (MSULATION AND WIRE NETTING L IRL]

SPEED NUTS APPLIED UNOER AMO CVEA ThE
NETTING.

| )

/

i °
“ ;
| L
! i
| -

|

"

APPLICATION OF BONCED E

ANnOD

_—

ST BLOCK 'NSULATION

XPAMDED SILICA

TIE ~IRES

1* MEX wHE NETTING

1727 TenCX HYORAULC SETT NG
(NSULAT NG CEMENT

e FINISH 4§ SPECIFIED

/2" BLANK NUTS CA QTWER APPROVED SECUREMENTS
LICATED OM 12 CENTERS STAGGEREOD. FOR 30T°2W
SLRFACES ANO 24° CENTERS STAGGEREQ FOA S.CE
AND TOP SURFACES

INSULATION TO FLAT SURFACE

1G5 22-m-2
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I. B. 1. contd
e. Securement : -

(1) All layers of insulation shall be secured with insulation strap where contour of vessel permits firm
and eifective attachment. Insulation applied to irregular surfaces, where strap is impracticable,
shall be secured with wire, drawn taut, ends twisted and embedded in insulation.

(2) All layers of insulation on bottom heads of vertical equipment and heads of hor{zontal equipment sh. ~-
be secured in piace with wire attached to blank nuts, or with insulation strap attached to insulation
support, as specified in UCCC Standard IS-31 and Figure 22-H-3.

j———{NSULATION STRAP AS SPECIFIED
WEo oo o —]

> INSULATION 4PBLIEQ WITH TIGWTLY
[Lis) by bt et —
. ¥

-~ BUTTED JOINTS

NSULATION SUPPORT AS PER
yccec ST 1s-M

NMOTE" A FLOATING ®ING SHALL 8E
INSTALLED ARQUND BOTTOM NOZZLE
TC PROVIDE ANCNOR FOR STRAP

SECUREMENT OF BONDED EXPANDED INSULATION ON VESSEL HEAD

FIG 22-n-)

{. Expansion Joints

Expansion joints in flat surfaces or cylindrical vessels shall be insulated with flexible blanket insulation.
Typical ims tallation is shown in Figure 22-H-4.

22-H -4
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. B. 1. f. contd

MINERAL wOOL SLANKET OF Sr.. i Ti.CXMESS ’ THICKNESS T, AS SECFIED
FACED OUTSIOE WITH EXPANOEO WMETAL LATH AND
ON THE INSIDE WITH 1° WEX WIRE NETTING —
\\ '
\
-5 e FINISH AS SPECIFIEQ
P /

EXPANOED METAL LATW EXTENDED
OVEM BLOCX A MINIMUM OF §°
AND SECURED wiTh TIE WIRES—

MICKMESS T, AS SPECIFIED

BLOCK 1NSULATION —4E &' i 't B - f

1/2° BLANK NUTS !on o:n:n
APPROVED SECUREMENT ON
< NOTE: VOIOS OF EXPANDED METAL LATH
12° CENTERS STAGGERED TS=" 70 8 FILLED wiTH WYORAULIC
SETTING CEMENT TROWELED FLUSH
WiTH SURFACE OF LATH

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS
ON_FLAT SURFACE

FIG-22-H-4

g. Corrugated mechanical expansion joints on piping {usually listed as equipment iterns) shall be insulated as
shown in Flgure 22-H-5.

T MO 26 GA SHMEET METAL JACKET FITTED
. 4 OVER EXPANSION JOINTS ANO EXTENCGED
OVER ADJACENT PIPE !NSULATICN
~ SECURE wilh STRAP AT CENTER OMF—— MO INSULATION BETWEEN SHEET
i i METAL AND EXPANSIGM JOINT
T
THICKMESS T, ] s
45 SPECIFIE0 INSULATION
: BN AR EREENEE R,
- A

2
}~

RO PP

J

|
|

- == 1

e
A
N
“~
~
~

R

R T T Y

I | |

1
FONISH AS . SLILIN| 1
SPECIFIED — s !

APPLICATION OF BONDED EXPANDED SILICA INSULATION TQ SXPANSION JOINTS

FIG 22-m-9%
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l. contd

-]
Insulated Vesgel Flanges
Vessel flanges shall be insulated with block in the same manner as specified for body of vesgel, An insu-
lation a1pport shall be provided immediately above vessel flange,

The top of projecting flange insulation
ure 22-H-6.

shall be sloped to shed water. Typical installation is shown in Fig

VESSEL waLL —-—g

gEClRED WITh ~ h

~
i MIN & INCMES
r\_

L

INSULATION BLOCK
STRAP a3 SPECIFIE

"!//—rmlsu AS SPECIFIED
e » i =———THICKNESS T, 43 SPECIFIED
INSULATION JUPPORT aS PER \ m # .
UCCC STD iS-3 ——
N [ Nt
~ ) G e R S A

SPACER BLOCK FOR LEVELING

L ———3LIP JOINT SURFACES SwaLL BE
FITTED INSULATION (USE D COATED WiTH NON-SETTING SEALER
HYDRAULIC SETTING '"%Lér,:CG"' 3 o 4
MENT IF THAN ONE |

CEMENT IF LESS —N \‘5‘[/ 1 W ¢ ncwes

el f)

PAFIEN SPACER BLOCK SECURED To VESSEL

THICKNESS T, AS svc:m:o\L/ - \\ Ao T PROVIDE sLie soinT

U'\,-‘—«.‘ N

—— ROUND OFF wiTh F

LLET OF INSULATING
CEMENT anp Cautx

ING MASTIC

APPLICATION _OF BONOED EXPANDED _SiLICA
TO VESSEL FLANGE

FIG 22-n-8

INSULATION

Uninsulated Vessel Flanges

Yhere vegsel flanges are located out
weather-barrier, on the adjacent ve
weather-barrier coating,
¢oating shall then be a
Figure 22-H-7.

doors and specified to be left uninsulated, the reinforcing cloth of the

extended to metal of vessel body, coated with
cky. A second application of weather-barrier
securement. Typical installation is shown in

[
and banded while coating is still ta

pplied over the reinforcing cloth and

i i ion Department...
Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Dep
ACL Doc 19413 - Page 141 of 210

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/141


https://asbestosclaims.law/library/19413/141

1. B.
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1.

i.

contd

j. Vessel Nozzles

INSULATION SUPPORT A3

REINFORCED CLOTH EXTENOED
TO VESSEL. COATED wiTw
WEATHER-BARRIER COATING
AND BAMDEQ WHILE STRL
TACKY

BONDED EXPANDED SILICA
BLOCX SECURED WITH STRAP
AS SPECIFIED

THICKNESS T,

as S'Ec"ltb-i ™

/—rmsn As SPEC. €D

WEATHER - SARRIER COATING

7

N

NOTE' CUTOQOQR APPLICATION ONLY

WEATHER SEALING OF BONDED EXPANDED SILICA VESSEL INSULATION

AT UNINSULATED FLANGES

FIG. 22-n-7

Vessel nozzles shall be insulated as shown in Figure 22-H-8.

/ENSULAY!DN MITER CUT ANO FITTED DIMENSIONS SmaALL BE N

J ACCORDANCE W

U ITH FABRICATICM OATA FOR FITTING COVERS \
~.
~

\ Fivise AS ;“

. 3PECIFIED o rieknEss T,
) e ~ X £ as SPECIFIED
fNSH AS b :
SPECIFIED JCFLEpN

THICKNESS T,
AS SPECIFIED

LINE NOZILE

APPLICATION OF BONDED EXPANDED SILICA INSULATION TQ VESSEL MOZZLES

~— »
\"\ Ny \“";;l =
a =g~—',} '
-\,,._‘1 2 Aatl
! St 18 I
U |
FiLL wiTk 1
l scn:m.ocu/ \«,f_. '——:‘—?-
[ Nels Aon
Vs
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chss:L waLL 4: ™ vesse mait
£ -
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BLIND NOZZLE

FIGURE 22-W-4
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II. B. 1. contd .

. Vessel Legs

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and down channel
legs to fireproofing. Thickness shall be a minimum of one-half that specified for body of vessel.

(2) Vessel insulation shall be butted firmly against tank leg flange. Re-entrant space between channel
flanges and over channel flanges between body insul ition _..all be filled with block. Installation shall
be as shown in Figure 22-H-9.

1/2° STRAP ANCHOR FON SECUREMENT OF

LEG INSULATION, STRAP PLACED YERATICALLY
UNDER CIACUMFERENTIAL STRAPS AND €X-
TENDED TO TOP OF LEG ONLY

——
|

! "

THICKNESS T
4 S SPECIFiED
f

LEG INSULATION SECURED
WITH wWIRE OR STRAP

-7

y

AN

;
: { FINISH S
L SPECIFIED ~=f

i

FILL RE-ENTRANT ——
SPACE OF CHAMNEL
WITH BLOCK INSULATION —]

CIRCUMFERENTIAL
STRAPS RUN BETWEEN
LEG AND VESSEL waLtL

|
i
|
i
H
1
!
MIN 12T ’
i

TN

z = 4
oL i .
g bt ! |
SECTION A-A Do / ozl
. a
. 2
B D] & .
. H £ .
COAT TOP OF FINEPROOFING | - '
WITH WEATHER BARRIER "‘ | 4507"0" HEAD
COATING BEFORE APPLICATION K A INSULATION AS
OF (NSULATION L LEG FIAEPROOFING e SPECIFIED

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO VESSEL LEGS

F1g 22-u-9

1. Vessel Skirts

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise specified
insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the
specified thickness, but not less than 12 inches, or to bottom of skirt if that distance is less than 12 inches.
Thickness shall be as specified for body of vessel. The bottom head insulation shall be supported in ac-

cordance with UCCC Standard 1S-42. Installation shail be a3 shown in Figure 22-H-10.

C-

[

2-H-8
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BLOCK INSIR ATION —mm—,
VESSEL
FINISH A3 SPECIFIED——— —_— |
P '
. '
5, BOTTOM MEAD (NSULATION
Z' ! SECURED WITH TIE WIRES
- . ATTACHED TO SPLIT RiNG
EH l SUPPORT AS PER UCCC.
x STO. 15-42
zv
Iw
a
- —T
.J ]
\
INSIDE OF SKIRT NQT INSU~-
: LATED UNLESS SPECIFICALLY
I NOTED.
VESSEL SKIRT !
) AP UUSPIPR .

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO VESSEL SKIRT

FIG 22-H-iQ

Surface Finish

3

When specified thickness of insulation bas been applied, any small cracks or depressions shall be pointed
up with insulation cement trowelled flush with surface of insulation.
n. Weather-Barrier

(1) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts
I. B. 9 and I7.

(2) Weather-barrier consisting of stalnless steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part I. B. 18, This requirement is indicated by the addition
of the letter M to the specification designation, thus: 22-HM.

2. Pioing
a. Pipe Insulation

(1) Thickness Schedule

R D™ e

Unless otherwise specified, Insulation in excess of 2-1/2 ‘nches total thickneus shall be appiied {n
multi-layer construction as specified in the GENERAL SPECIFICATIONS, Partl. B. 2.

(2) Securement

(a) Insulation shall be applied to piping in accordance with the GENERAL SPECIFICATIONS, Parts
{. B. 5, 6,7, and 8.

o

{b)  All inner layers of sectional pipe insulation shall be secured with stainless steel wire.

(c) Ail sectional pipe insulation 6-5/8 inches and less in outside diameter shall be secured with

atainless steel wire,

{d}) All pipe insulation larger than 6-5/8 inches in outside dlameter shall be secured with stainless

steel insulation strap.
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5. Fitting, Flange,and Valve Covers

{(n Fitting insulation shall be secured with specified wire or strap as required.

(2) Insulation for all fittings shall be fitted and assembled with tight joints.

assemblies shall be done with specified fabricating cement.
as possible,

lations are shown in Figures 22-H-11, 22-H-12, and 22-H-13.

Cementing of shop fabr’ "ated

In all cases the joints shall be as .nin
with just sufficient cement to obtain good adhesion and complete closure.
wide cement joints, or voids and holes filled with fabricating cement,

In no case will

be permitted. Typical instal-

N
_/

al
=

THICKNESS T, AS srtcmzo-———ﬁ
]
VI LT L A

PIPE INSULATION

FIMISH AS SPECIFIED

~—ELL COVERS SHALL BE FABRICATED
/" 1N ACCOROANCE wiTH FABRICATION
DATA FOR FITTING COVERS

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO WELDING ELL

FiG 22-mM-1t

PIPE INSULATION —
.

NP
J\\ T EL_
T T A s
( 1 i
— ‘

-

A ;
S P N
N

MOTE FLANGE COVER FARRICATED
1N ACCOROANCE wiTre FAIRICATION
CATA FOA F.IT.NG COVES

r—FINISH AS SPECIFIED

— THICKRNESS T
as s»eliFieh

APPLICATION COF BONDED EXPANDED SILICA INSULATION TO UINE FLANGE

F1Go 22-W-12

22-H-10
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1. B. 2. b. comtd

4 J

<

SLIP JOINTS NQT REQUIRED OM ! \! ! FLANGED VALVE COVER FABRICATED
SINGLE LAYER EXCEPT WHMERE ACCOMOING TO FABRICATION OATA
SPECIFICALLY CALLED FO.—\ 3 FOR FITTING COVERS.

Ao o

VL =P

SN ﬁ-y PP
LZFwr ’ 7
FINISH AS sucmso——:{?\‘ % N R % M, ) L rwcaness as seeciFien

APPLICATION OF BONDED EXPANDED SILICA !NSULATION
TO FLANGED VALVE

FiG 22-M-13

(3) Fittings, flanges, and valves shall be insulated with prefabricated fitting covers {preferred method)
in accordance with the UCCC Dimensional Standards Fabrication Manual.

(4) Fitting, flange, and valve covers mady be field fabricated provided work is in accordance with the
UCCC Dimensional Standards Fabrication Manual, and approved by the Field Representative of the
Department of Design and Construction. Segments shall be carefully fitted to insure tight joints.

c. Expansion Joints

(1) Expansion slip joints shall be provided in the insulation for multipie layer applications. An expansion
joint shall be installed in each 21 ft of straight piping not interrupted by flanges, valves, or fittings.
Typical installation is shown in Figure 22-H-14.

FiniSH AF SLIP CCINT COVER ~ INNER AND au_\’El BORE OF
TrA_L NGT IINTINUE OVEA SLP 2NTS CCATED wifw
ADLACENT PIPE (NSULATION . , NON-SETTING SEALER !
/
/) !
MIN T wiNT J |
' |
FINISH A3 SPECIFIED —— . /
N S £ 7S, :
! N NIRRT SR A, !
IR R ‘
A
Il
- L e — - - e b - = 4o
i h i ;
! L |
1 T D T . )
2
1 Sl S A s p o d S !
L ~ ; LAY i
NSULAT ON - [P - I ——— - FAICANESS AS SPEC.F'ED |
——— ey 2T

' NGTE EXPANS ON JONT SHALL 3€ I4STALLED W EACH .
! 20 -Q° NF STRA.GAT POING, NOT NTERRUPTED 3Y FLANULES, 1
i C8LIES DR FITT'NGS FOR VERTICAL P101nG ENPANSION |
JOINT SMALL 3€ (NSTALLED AT 'NSULATION SUPPOATS

£XPANSION JOINT €CR MULTIPLE LAYER ACPLICATICHN
CF 30NDED EXPANDED SILICA INSULATICN

rG 22-mec4
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(2) The expansion slip joints shall be installed at the insulation support in v

e

ertical piping. Care shall ®

be exercised to place the slip joint so that movement occurs at the bottom in order to shed water,

(3) Expansion slip joints shall be provided at junction of fitting covers and pipe insulation located at the
tops of risers, where riser exceeds 30 ft in height for single layer Applicatons, and where riser ex-
ceeds 15 ft in height for multiple layer applications. Typical installation is shown in Figure ZZ-H-I_“

FNSULATION

ELL COVER SmaiLlL Bf Fag-
RICATED 1N ACCOMODANCE wiTh Mg T,
FABRICATION DATA FOR FIT -
TING COVERS

EXTENO FiNiSH 3° -
OVER SHMEET WETA, —

NOTE SUIP JOINT SHALL BE PRAVIDED FCR

T OSINGLE Lavem APPLICATICNS WRERE
QISER EXCEEDS 20-D 'N mEIGHT aND
FOR MULTPLE (AYER AJPLICATIONS
WHERE RISER EXCEECS (3 -0

—SLIP JOINT COVER SwaiL

NCT BE STRAPPED BELOW
INT

THIS PO

12 T wIN

v
P 1"j \rmlsn NOT cAmRIED
.

TO SMEET mMETaL

N
N0 26GA SHEET wETAL

APPLICATION OF BONDED EXPANDED SiLICA INSULATION TO _WELDING ELL

FIG 22-m-18

(4) {asulation supports shail be installed at the bottoms of all risers.

d.  Traced Installations

Traced lines, where spec:fied, saall hHe installed and insulatea in accordance wit

TICATIONS, PartI. B. 5.

e, Surface Finish

Where present, small cracks indde ressions shall be f1lled and smoothed with
L P

application of weather-barricr.

h tre GINERAL SPECI-

insulating cement Yefore

f. Weather-Barrier
(1) Weather-barrier coating shail be spolied in accoraance vith the GENIZRAL SPECIFICATIONS, Pas-t
I.. 3. 17
(2) Weather-barrier consisting of stainless steel jacketing, If required, shall 5o woplied in (ccordance

with the GENERAL SPECIFICATIONS, PartI. B. 13. T
of the letter M to the specification designation, tnas: 22-0IM,

Tequirement
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

:f. SPECIFICATION 25-H Hydrous Calcium Silicate

Scope
2=

This Specification describes the essential requirements for the parchase and application of preformed calcium silicate
insulation for use on equipment and piping normally operating at temperatures from 750 F up to and including 1200 F.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Speci-
fication.

A. MATERIAL
1. Composition

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable proportion,
with or without inorganic filler added.

2. Properties
Calcium Silicate Insulation shall have the following properties:
Alkalinity . . . . . +. . . .pH shall be not below 10 and not above 13.

Coefficient of Expansion . .3 x 10-6 average on reheat to 1200 F.

Combustibility: + + « . « . Shall be incombustible.

Compressive Strength + - . When tested in accordance with ASTM C 165, latest revision, the percentage of
deformation produced by loading shall not exceed the following:

Deformation, T Load, psi
2 50
5 130
Density - - - - « - - . :Shall be not less than 11.5 lb per cu ft, or more than 13,5 b per cu ft, when

tested in accordance with ASTM C 303, latest revision.

Flexural Strength . . « - - Shall be not less than 55 psi when tested in accordance with ASTM C 203, latest
revision.

Hardness - - - « - - - - A 1/8-inch ball point under a 1-kg load shall produce a maximum penetration of
0.85 mm.

Hygroscopicity + « + « - - \When oven-dried to constant weight, then exposed to air at 70 F and 90% relative

humidity for 14 days, shall gain a maximum of 10% of the original weight.

Resistance to Abrasion

- When subjected to the Navy Tumbling Test, shall lose not more than 7% of orig-

inal weight after first l0-minute run, and not more than 15% after second 10-
minute run.

Resistance to Acids and

Caustics., . . Shall be resistant to most common caustics (not considered an acid-resisting

material).

Shrinkage When tested in accordance with ASTM C 356, latest revision, the shrinkage at
the given temperatures shall not exceed the following percentages:
Temp °F Shrinkage, %
1200 0.4
1300 1.4
1300 1.9
Specific Heat. . . . . 0.20 to 0. 20 Btu per !b per degree F at 400 F.

Temperature Lima:t. Maximum temperature without mechanical, thermal, or chemucil fulire shall

e not less than 1300 F.

lz-H-1
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. A. 2. contd

Thermal Conductivity, . . When tested in accordance with ASTM C 177, latest revision, or ASTM C 33s,

latest revision, the thermal conductivity at the given mean temperatures shall not
exceed the following values: - )

Mean Temp, Btu/inch, hr,
°F sq ft, °F
100 0.41
200 0.45
300 0.49
400 0.53
600 0.63
300 0.73

Thermal Diffusivity , , , Shall average 0. 25 ¢o 0.28 sq ft per day.

Thermal Shock Resistance. Shanl not spall, chip, crack, or otherwise fail when heated to 1800 F and then
quenched with water.

Water Absorption . . « «  After 24-hour submersion, shall not gain not more than 450% of the original weight.

Make ** - s+« « . Kaylo No. 20 or approved equal.

3. Accessory Materials

a. Calcium Silicate Insulation - per Specification 20.H.

b. Stainless Steel Wire - 0.0475~inch diameter, Type 304, coid drawn, bright annealed, 18 gage,

¢. Insulation Strap - Stainless steel, 1/2-inch by 0.020-inch, Type 304, or approved equal.
d. Clips - Stainless Steel, 1/2-inch double-pronged, Type 304, A. I, Gerrard or approved equal.

e. Iasulating Cement - Hydraulic setting, Ba.ldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat,

or ap-
proved equal.

3

Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on both sides.

€. Mineral Wool Blanket - Black, spun rock wool,

hexagonal wire netting on one side, expanded metal lath on
the other side.

h. Heat Resistant Sealer - Benjamin Foster No. 30-43 ¢ approved equa;l.

i. Weather-Barrier Coating (Caloras specified) - PVA-Vimasco No. WC-1, Pittsburgh-Cornlng Pittcote 500 C,
or approved equal,

J- Reinforeing Cloth - Glass fabric, 10 5y 10 thread count, Perma-Glas Mesh, Glasfab, or approved equal.

kK. Fabricating Cement - A. P. Green Insulation Adhesivae, Phillp Carey Careytemp, Refr

actoryand Insulation
Bloeck Stick, or approved equal,

1. Wire Netting - Cne-inch, hexagonal mesh, 20-gage, stainless steel, Type 304, or approved equal.

m. Curly Cushion Blanket - Minera. wool blanket with I-inch wire mesh on both sides, Baldwin-Ehrct-HiI!.
M. H. Detrick, or approved equal,

8. APPLICATION
. Equinsment

a. Insulation Suppor:s

Equipment shall be provided with tnsulation supports as called for{n the GENERAL SPECIFIC.-\TIONS, Part
I. 3.5,

b. Thickness Schedule

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in multi-
layer construcsion aq specified in the GENERAL SPEZCIFICATIONS, Part i. B. 2, except that outer layer
shall be calcium silicate 1asulation per Specification 20-H.

i Published by AsbestosClaims.Law
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I. B. 1. contd
. c. Curved Surfaces

(1) On all equipment, insulation block shall be properly miter cut to fit vessel surface and applied to
vessel sides and heads in staggered position, with all joints tightly butted. Block shall be applied
to vessel sides with linear dimension paralleling axis of vessel, and using broken joint construction.
Typical installation is shown in Figure 25-H-1.

IMSUL ATION BLOCK FITTEQ YO HEAD ~ \
AND SECURED #ITH STRaP PROVIDE \

A CABLE RING OF TWISTED STAINLESS .

STEEL WIRE ARQUNO TOP CENTER ™~
NOZZLE WHEN REQUIRED TO ANCMOR

STRAP

T —of o

FINISH AS SPECIFIED ~_
o
\_‘j !
VESSEL WALL G}
)

INSUL ATION BLOCK FITTED

OVER SUPPORT N ey
MITER SAW N MN.
aLocK
INSUL ATION SUPPORT \ ‘
as PER VCCC N
$TO iS-34 N
~

INSULATION BLOCK FITTED TQ MEAD SECURED
B8Y STRAPS ATTACMED YO SUPPORT ~

SECTION A A

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL

FIG 295 -H -

{2) A curly cushion blanket shall be {nstalled on all cylindrical vessels operating above 600 F, before
the application of the hydrous calecium silicate insulation.

d. Flat Surfaces

(1) Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butted.
It shall be secured with wire attached to blank nuts or other approved securement. On rectangular
equipment, the blank nuts, or other approved securements, shall be placed on 12-inch centers, stag-
gered, for bottom surfaces and on 2%-inch centers, staggered,for side and top surfaces.

(2} When specified thickne.is of insulation has been applied, reinforcing netting shall be stretched tightly
over block and secured with tie wires or other approved securement. Zntire surface shall be given
a l/Z-inch thick, smocth and uniformly applied trowel coat of hydraul:c setting insulating cement.
Typical installation is shown in Figure 25-H-2.
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. B. 1. d. contd

e.
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LOCATED CN 12" CENTERS STAGGERED, FOR BOT romt
SURFACES AND 24 "CENTERS STAGGERED FOR SIOE
AND TOP SURFACES
APPLICATION OF HYDRQUS CALCIUM SILICATE INSULATION TO FLAT SURFACE
FIG 23 . m.2
Securement
(1) All layers of insulation shall be secured with insulation strap where contour of vesgel permits firm
and effective attachment. Insulation applied to irregular surfaces, where strap is impracticable,
shall be secured with wire, drawn taut, ends twisted and embedded in insulation.
{2) All layers of insulation on bottorm heads of v

shall be secured in place

ertical equipment and heads of horizontal equipment

with wire attached to blank nuts, or with

insulation strap attached to insu-

lation support, as speciiled In GCCC Standard IS-31 and Figure 25-H-3.
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O. B. 1. contd
R {. Expansion Joints

(1) Expansion joints in flat surfaces or cylindrical vessels shall be insulated with flexible blanket insu-
lation. Typical installation is shown in Figure 25-H-4.

NINERAL WOOL BLANNEY CF SPECIFIED
THICKNESS FACED OUTSIOE wWiTH EIDANOIED
METAL LaTH AND ON THE INSIOE wiTH
_ ___THICKNESS T,
17 MEX WiRE NtY?mG__—_.\\ a5 SPECIFIED

FIMISH AS

TTSPECIFIED
EXPANDED METAL LATH EIPANOEQ

OVER BLOCK a um; UM 2{

A T

NO SECURED WITH TIE WIRES— THICKNESS T,
r‘as SPECIFIED

BLOCX
INSULATION g

A" GLANK NUTS OR ornzn—/ !
89PROVED SECUREMENT ON
12" CENTERS STAGGERED

Ner
3

E  vOICS OF EXPANOED METAL LATH
BE FILLED wiTH “YDRAULIC SETTING
U LATING CEVENT “POWELED FLUSH WITH
RFACE CF (ATH

APPL ICATION OF BLANKET INSULATICN TO EXPANSION JOINTS ON FL AT SURFACE

FIG. 23 - 1N -4

(2) Corrugated mechanical expansion joints on piping (asually listed as equipment items) shall be insu-
lated as shown in Figure 25-H-5.

0 26 GA SMEET METAL JACRET FITTED

VER EXPAMSION JOINTS AND cn:noeo ]
VER ADJACENT PIPE (NSULAT'OM -
ECURE wiTH STRAP AT CENTER or-u O 'NSULATION SETWEEN SHEET i

NETAL AND EXPANSION JOINT

TWICKNESS T, 1
as SPECIFIED

—— MSULAT.ON

FiMrgw a5 __ u‘?‘.
SPECIFIED R ¢

APPLICAT!ION OF HYDF?OUS CALCIUM SILICATE INSULATICN TO EXPANSION vONTS

FiG 23 -4

25-H-5
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h.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 19413 - Page 153 of 210

Insulated Vessel Flanges

Vessel flanges shall be insulated with block in the same manner as specified for body of vessel,
lation support shall be provided immediately above vessel flange.

shall be sloped to shed water.

An insu-
The top of projecting flange insulation

Typical installation is shown in Figure 25-H-6,

3
VESSEL WALL » MIN 4 INGHES
<
K »
INSULATION 8LOCK s:cunco—/ n g
WITH STRAP AS SPECIFIED e ’,
vt ;a 2T Fiisk as seECIFIED
——’ o f— rrexness T as specwien
M
INSULATION SUPPORT AS i
PER UCCC STD IS-31 A,
0
& *’/—FLANGE INSULATION SHALL NQT
s BE STRAPPED BELOW THIS POINT
b
SPACER 8LOCK FOR LEVELING o
FITTED INSULATION (USE [Py
MYORAULIC SETTING INSU~ I
CATING CEMENT If LESS THAN K L MIN & INCHES
ONE (NCH) . / —
/1

THICKNESS T, b
AS SPECIFIED ]

N RQUND CFF XITH FILLET

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL FLANGE

SPACER BLOCK SECURED
TO vESSEL INSULATION
TO PAOVIOE SLIP JQINT
AT THIS POINT

CF INSULATING CEMENT
AND CAULKING MASTIC

FIG 23 - M -§

Vessel Nozzles

Vessel nozzles shall be insulated as shown in Figure 25-

H-7.
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N
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tn
1'-.\‘5"’ ,-‘.:ﬂ
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" < .

N |
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a
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As SPECIFIED — __"‘g:

L.NE NOZZLE

TWEHNESS T
as SPECIFIED

UT aND FITTED DIMENSIONS SMaLL BE
M FABRICATION OATA FOR FITTING

SPECIFIED ™\

APPLICATION OF HYCROUS CALGIUM SILICATE TO VESSEL NOZZLES
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45 SPECIFIED

N
~VESSEL waLL

rx
[qlw “
N ’
N

SLIND NDZZLE !

FIG 28 -mM.7
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i.

Vessel Legs

(1) Vessel legs shall be insulated with block which shall extend over channel flanges and down channel

legs to fireproofing.

(2) Vessel insulation shall be butted firmly against tank leg flange.
flanges and over channel flanges between body insulation shall be filled with block.

be as shown in Figure 25-H-8.

Thickness shall be a minimum of one-half that specified for body of vessel.

Re-entrant space between channel
Installation shall

1/¢" STRAP ANCMOR FOR SECUREMENT OF
LEQ INSULATION, STRAP PLACED VERTICALLY
UNOER CIRCUMF ERENTIAL STRAPS ANO EX-
TENDEQ TO TOP OF LEG QNLY

LEG INSULATION
SECURED mc/
WIRE OR STRAP

CIRCUMFERENTIAL
STAAPS RUN BET.
WEEN LEG AND

W VEISEL wALL

FILL RE-ENTRANT
SPACE OF CHANNEL
WITH BLOCK INSULA-
TioN

SECTION & &'

COAT TOP OF FIREPROQFING

WITH WEATHER-BARRIER

-.---

—
COATING BEFORE APPLICATION

QF INSULATION

APPLICATICN OF HYDRQUS CALCIUM SILICATE INSULATION TO YESSEL LEGS

S

LEG FIRE- L e
PROOFING ‘,— Wiz
ns

THICKNESS
e Sredties

£ .Y s/

Z&OT\'OH HEAD
INSULATION AS
SPECIFIED

Fi1G. 29-M-8

Vessel Skirts

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise spec:iied,
insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the
specified thickneas, but not less than 12 inches, or to bottom of skirt, if that distance is less than 12
The bottom head insulation shall be supported

inches. Thickness shall be as specified for body of vessel.
in accordance with UCCC Standard [S-+42.

Installation shall be as shown in Figure 25-H-9.
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. Surface Finish

When specified thickness of {nsulation has been applied, any small cracks or depressions shall be pointed
up with insulating cement, troweled flush with surface of insulation.

. Weather-Barrier

(1)
I. B. 9. and 17.

(2)

with the GENERAL SPECIFICATIONS, PartI. B.

Weather-barrier coating shall be applied in accorcance with the GENERAL SPECIFICATIONS, Parts

"Weather-barrier consisting of stainless steel jacketing, {f required, shall be applied in accordance
18.

This requirement is indicated by the addition

of the letter M to the specification designation, thus: 25-HM.

2. Piping
a. Pipe Insulation

(1)
5, 6, 7, and 8.

(2)

b. Fittings, Flanges, and Valves

(1

Insulation shall be applied to piping in accordance with the GENERAL SPECIFICATIONS, Parts I.B

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in
multi-layer construction as specified in the GENERAL

SPECIFICATIONS, Part I. B

Fittings, flanges, and valves shall be insulated with prefabricated fitting covers (preferred method)

in accordance with the UCCC Dimensional Standards Fabrication Manual.

{2)  Fltting,

flange and valve covers may be field fabricated

provided work ig in accordance with the

UCCC Dimensional Standards Fabrication Manual, and approved by the Field Representative of the

Department of Design and Construction. Segments shall be carefully

(3)
cated assemblies shall
thin as possible, with
will wide cement joints, or volids,

Insulation for all fittings shall be fitted and a2ssembled with tight joints,
be done with specified fabricating cement.

just sufficient cement to obtain good adhesion
and holes filled with fabricating cement, be permitted.
installations are shown in Figures 25-H-10, 25-H-11,

fitted to insure tight joints.
Cementing of 5 hop fabri-
In all cases the joints shall be as

and complete closure. In no case

25~-H-12, and 25-H-13,

o N |

\ B i

] '
% '
'

"

THICANESS T, a3 SPECIFIED — M —

PIPE INSULATION —.°

FINISH A5 SPECIFIED—”

2PCLICAT ON CF HYDROUS CALCIUM SILICATE

~—ELL COVERS SkaLL 9F FageCaren

N ACCTIADANCE wiTh DIMENSIONAL
STAMOARD FABRICAT ON DaTA

NMSULATION

NSULATION TO WELDING ELL

FiG 23-m.10

I5-H-3

i i i artment...
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- II. B. 2. b.

contd

PIPE INSULATION =

/»—nmsu AS SPECIFIED

‘.rmcnn:ss T
AS SPECIFIED

NOTE: FLANGE COVER FABRICATED
IN ACCOROANCE WITH DIMENSIONAL
STANDAROD FABRICATION DATA,

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE

FIG 28 -M- 1

[ — «@E BLOCKS TO
s0f v2 s.;vwg:r
L TSIOE COV
THICKNESS T, —— ouTs
AS SPECIFIED

FiNISM AS
SPECIFIED

NOTE FLANGED ELL COVER
FABRICATED 14 AJCCORTANCE
HTH T.MESS ONAL STANDARD
FagRiCar O Jata

APOLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED ELL

FIG 29 - M-12
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IOI. B. l. b. contd
E i
BT — TR coutn
SPECIFICALLY CALLED FOR TO DiMEN RO
FABRICATION OA
T {_ | H l.‘ -
P =y
N ~
Finsn as “EC‘I'ED\L‘\‘ TN \\\\ 2 l‘—.rmcnuss AS SPECIFIED
APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE
FIG 29413 ]‘
(4) Fitting insulation shall be secured with spacified wire or strap as required.
(5)

it with a collar expansion flange cover.

¢. Traced Installations

If any fracturing of insulation occurs due to pipe expansion, the break shall be repaired bv cover:n

ring

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI-

CATIONS, PaxtI. B, 16.

d. Surface Finigh

Where present, amall c¢racks and depressions shall be filled and smoothed flush w

before application of weather-barrier.
e. Neather-Barrier

(1)

Weather-barrier coating shall
I. B, 17.

(2)
with the GENERAL SPECIFICATIONS, PartI. B. 13.
of the letter M to the specification designation, thus: 25-HM.

i i i artment...
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ith insulating cement

be applied in accordance with the GENERAL SPECIFICATIONS, Part

Weither-barrier consisting of stainless steel Jacketing, if required, shall be aopiied in accoraance
This requirement is indicated by the addition

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/157


https://asbestosclaims.law/library/19413/157

M UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 31-H Prefabricated Stainless-Cased

Aluminum

Scope
AT

This Specification describes the essential requirements for the purchase and application of prefabricated stainless-cased

aluminum reflective insulation for use on piping and equipment normally operating at temperatures from 33 F up to and
including 1000 F.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Speci-
fication.

A. MATERIAL

1. Composition

Insulation shall consist of prefabricated units of all-metal construction comprised, in general, of a rigidized
Type 302stainless steel outer shell, enclosing aluminum sheets properly spaced and reinforced with Type 302

stainless steel supports (separators), arranged so as to form isolated air chambers. Units shall be equipped
with means of securement.

2. Properties
a. Properties shall be as listed in the following table:
Emissivity . . . . . . Shall be approximately 0.03.
Reflectivity. . . . . . Shall be approximately 95%.

Temperature Limits. . Shall be suitable for use from 33 F to 1000 F without deterioratio: or crackaing of
: parts.

Make . . . . . . . . Mirror Insulation Company "SC-MIRROR" insulation, or approved equal.

b. Fams

Prefabricated stainless-cased aluminum reflective insulation shall be furnished in units, which can be
¢asily handled, in the following formas:

(1) Sectional Pipe Insulation

(a) Standard units shall be made of the following sheet materials:

Sheet Location Material Minimum Thickness of Sheet, in.
Quter shell:
QOver 17-inch diameter Type 302 SS 0.012 (Rigidized)
7-inch diameter and under Twoe 302 35 0.010 (Rig:dized)
Inner Sheets Aluminum Alloy 0.000

{b} Units shall be available in pipe sizes of 1/2 inch to 24 inches, muade in haif sections. One cir-
cumferential edge of each unit and the longitudinal edges of one half section shall be extended to
provide overlap and watershed. Units shall be fabricatea to fit snugly together aiong joints to
form effective thermal insulation,

(c) Inner sheets shall have longitudinal edges flanged inward to provide reinforcement and a tight
joint with opposing sheets upon closure.

(d) Units shall be furnished with stainless steel fasteners, or other fastening devices wnere author-
ized,

(2) Flitting covers shail be prefabricated, and of the same general c>mbpasition and construction as sec-
tional pipe insulation, except that the outer shell shall be Type 502 stainless steel 0.015 incnthick
(m:inimum), the intermediate sheets shall be of light gage aluminum ailov suitabie for forming, and
the inner shell shall be Type 302 stainless steel 0,908 inch tnick {minimum).

€3) Equioment panels and head sections, both flat and curved, shall be fabricated of the same generai
composition and construction a3 sectional pipe insulation. Sheet materials shall be as foilows:

Sheet Location Material Minimum Thickness of Sheet, in,

Quter sneil Type j02 SS 0.012 {R:gidizea)

Intermediate sheets Aluminum alloy 0.06

Inner Shell Type 302 53 2.03

1L-H-1
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I, Aa. 2. b.

contd

{4 "Quick-Remove" units for piping, or equipment, or both, shall be prefabricated and of the same
general composition and construction as sectional pipe insulation, except that the outer and inner
shells shall be of gages recommended by the manufacturer for the particular service requirement.
These units shall be of heavy-duty construction and shall be designed so as to be easily removed and

reinstalled. To facilitate frequent removal and replacement, hinges and buckles shall be provided
for securement.

{5) Units shall be provided with cut-outs for supports, nozzles, and other projections through insulation,
where shown on Purchaser's bid drawings.

(6) The number of reflection surfaces and the spacing of the reflective sheets shall be in accordance with
the manufacturer's standards.

Accessorv Materials

a. Stainless Steel Insulation Strap - J/B-inch by 0.015-inch, Type 304, or approved equa
b. Stainless Steel Sheet Metal Screws {minimum Size No. 12)
c. Caulking Mastic - Suitable for temperature to which it will be subjected.

d. Aluminum Pressure Sensitive Sealing Tape - Suitable for temperature to which it will be subjected.

B. APPLICATION

Equipment

a. Supports

Zquipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS.

b. ThHckness Schedule

Unless otherwise specified, insulation shall be applied in one layer.

c. Curved Surfaces

Panels fabricated for curved surfaces shall be applied with edges closelv abutting and with outer casing
laps. or trim strips, arranged to shed water. Panels shall be secured to cach other with sheet metal
screws through the casing laps, or trim strips, over joints to form a continuous ¢nvelope over the sur-
face to be insulated, except at expansion joints, flanges, etc. Where required, panels shall be secured
with insulation strap or special fasteners.

d. Flat Surfaces

Panels fabricated for flat surfaces shall be applied in the same manner as specified for curved surfaces.

Where the span of surface to be insulated exceeds 30 inches, panels shall be secured to the surface by a
method approved by the Owner.

Piping
4. Pipe Insulation

(1) Insulation supports, where required, shall be provided by the Contractor.

(2) Unless otherwise specified, insulation shall be applied in one layer.

(3) [nsulation shall be applied to piping with the flush separator end of each section inserted into over-
lapping end of abutting sections. The extended longitudinal edges of ecach sectian snail be lapped
over flusn edges of opposing half-section so that all joints are tightly butted.

(4) Lapped edges of outer shell shall be placea so as to shed water.

b. Fitting, Flange, Valve and Pipe Bend Covers

Fittings, flanges, valves and bent piping shall be insulated in a manner sim:lar to that for ~triight oiping.
The fitting covers shall be applied with telescoping joint connections to the adiacent pipe insuiation. in

Cas¢3 where the covers adjoin other types of insulation, the covers shall be designed to overian the dis-
stmilar insulation. ’

€. Securement

tnsulation shull Se secured :in place with insulation strap, or screws, furnished by the manufactures, as
s find jm oem N . . A
specified in the Accessory Materials Section of this Soecification.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department...

Published by AsbestosClaims.Law

ACL Doc 19413 - Page 159 of 210 asbestosclaims.law/library/19413/159


https://asbestosclaims.law/library/19413/159

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 15-H Preformed Fibrous Glass

High Density
(Over 6.5 1b per cu ft)

Scope

This Specification describes the easential requirements for the purchase and applicationof preformed fibrous glass therm-

al ingulation for use on equipment and piping normally operating at temperatures not more than 375 F nor less than 70 F.
It is applicable to both indoor and outdoar service.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
cation.

A. MATERIAL

1. Composition

Material shall be composed of fibrous glass formed into molded pipe and block insulation with a modified phenolic
type binder. Insulation for pipe shall have factory-applied fire-retardant jackets.

2. Progerties

Preformed fibrous glass insulation shall have the following properties:

Alkalinity . . . - » - - - pH shall be between 7 and 10.
Capillarity - . . . . . . After 7 days on wet surface, gain in weight shall be 0%.
Density:
Pipe e e Shall be not less than 6.5 nor more than 8.0 lb per cu ft, except that pipe smaller

than 1-1/2 by 1 may be up to 9 1b per cu ft.

Board . . . .« . « . Shall be not less than 8 nor more than 10 lb per cu ft.

Hygroscopicity. - - . . . When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be not
less than 0.2% by volume.

Loss on Ignition . . . . . Shall be not less than 6 nor more than 10% by weight.

Resistance to Acids. . . . Fairly good, except to hydrofluoric.

Resistance to Alkalies . . Poor

- Specific Gravity . . . . . Shall average 2.6 true, 0.11 to 0. 16 apparent.

Spe=cific Heat . . . . . Shall average 0.20 Btu per lb per degree F.

Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical,
thermal, or chemical failure.

Thermal Conductivity . . . ‘When tested in accordance with ASTM C 177, latest revision, or ASTMC 335,

latest revision, the thermal conductivity at the given mean temperatures snall not
exceed the following values:

Mean Temp. Btu/inch, hr,
‘F sq ft, °F
0 0.20
50 0.22
75 0.23
100 0.24
200 0.31

Thermal Diffusivityat 75 F. 0.4 sq ft per day

Water Absorption Percentage of volume is very high, due to open fibrous structure, but aoes not re-

(by immersion) tain if water can run out.

15-H-1
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A. tontd

3. Accessorv Materials

a. Butt Joint Strips - White Fire-Retardant Jacket material (designated White FRJ), same as factary-applied
jacket.

b. Welding Pins - 12 gage ste<l, KSM, Omark, or approved equal. Length shall be equal to insulation thick-
ness pluc 1/4 inch minimum.

c. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage.

d. Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, A. J. Gerrard, Techalloy, or approved
equal.

e. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand 400, or approved equal.

f. Pipe Insulation Suppart - Techalloy insulation support strap or approved equal.

g. Vapor Seal Lap Cement - Benjamin Foster 31-99, Vimasco Viny-Lag, or approved equal.

h. Weather-Barrier Coating (Color as specified) - PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote
500C, or approved equal.

i. Reinforcing Cloth - Glass fabric, 10 by 10 thread count. Perma-Glas, Twinsburg-Miller, Benjamin Foster
Open Weave No. 10, or approved equal.

j. Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap-
proved equal.

k. Wire Netting - l-inch hexagonal mesh, 20-gage, Monel or Type 304 stainless steel.

1. Welded Steel Wire Fabric - 6 by 6 by 6. Fabric shall meet all requirements of ASTM A 185, latest revision.

m. Insulating Cement -~ Hydraulic setting - Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat, Detrick
Utility, or approved equal.

n. Fabrication Cement - Vimasco "J'" seal "'S'" or approved equal.

B. APPLICATION

l. Equipment

a. Insulation Supports
Equipment shall be providzd with insulation supports as specified in the GENERAL SPECIFICATIONS, Part
1. B. 5.
b. Thickness Schedule
Unless otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers.
¢. Curved Surfaces
(1) Insulation for equipment less than 3 feet ir diameter shall be preformed pipe insulation. Insulation
for larger equipment shall be bent, and ke rfed where necessary, so as to fit vessel contour, and
shall be held in place with stainless steel insulation strap on 9~-inch centers.
(2) Insulation on bottom heads of vertical equipment shall be secured in place with stainless steel insula-
tion strap attached to insulation supports, in accordance with UCCC Standard IS-31.
(3 On multiple layers of insulation,joints of outer layer shall be staggered a minimum of 2 inches from
joints immediately below.
(4) Insulation shall be installed with all joints tightly butted, and circumierential butt joints staggered.
d. Flat Surfaces

(1) Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butted.
It shall be secured with wire attached to welded studs with speed nuts; welded blank nuts; weldedeve
bolt studs; or other approved securement. On rectangular equipment, the studs or nuts, or other ap-
proved securements, shall be spaced on l2-inch centers, staggered, on bottom surfaces, and on 24-
inch centers, stagger=d, on side and top suriaces. Typical installation is shown in Figure 15-H-1.
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s o. B. 1. d. (1) contd

. T ! TIE wines
! 1° HEX WIRE NETTING
- 2
s W THICK HYORAULIC SETTING
) INSULATING CEMENT
} FINISH AS SPECIFIED
-
. BLOCK INSULATION
172 BLANK WyTS OR OTHER APPROVED SECUREMENTS
LOCATED ON i2* CENTERS STAGGERED, FOR 8OTTOM
SUAFACES ANO 24" CENTERS STAGGERED FOR SIOE
3 AND TOP SURFACES
APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLAT SURFACE
F10, 15-M=y
(2) When specified thickness has been applied, the spacified wire netting shall be stretched over block
and secured in place with tie wires or other approved securement.
{3 Entire surface shall be given a smooth and uniformly applied coat of the specified hydraulic setting
insulating cement 1/2 inch thick.
(4) Where stiffeners or other projections make insulation of flat surfaces impracticabie, welded steel
wire fabric shall be placed over the projections, and secured by spot welding or wire, as specified.
Block shall then be secured to the welded wire fabric with wire, as specified in Part II. B. 1. 4. (1).
e. Weather-Barrier
If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part I.
_ B. 17.
2. Piping
a. Pipe Insulation
N (1 Unless otherwise specified, {nsulation in excess of Z-l/Z-inch total thickness shall be applied in
multiple layers, as specified {n the GENERAL SPECIFICATIONS, Partl. 8. 1. Where possible,
joints of outer layer shall be staggered a minimum of 2 inches from joints immedlately below.
(2) Insulation shall be applied to pipe in accordance with the GENERAL SPECIFICATIONS, Parts [. B.
5, 6, 7, and 8. Laps of factory-applied fire-retardant jackets shall be sealed with the dpecified vapor
seal lap cement. All joints shall be tightly butted, and covered with the specified butt joint strips 4
inches wide, lapped the same as the jackets. The strips shall be attached to the jackets with the
specified vapor seal adhesive cement, and strip laps sealed with vapor seal lap cement.
b. Fitting, Flange, and Valve Covers
(1) Fitting, flange, and valve covers may be factory-molded, or shop-fabricated in accordance with the
UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest re-
vision. Typical fitting covers are shown in Figures 15-H-2 and 15-H-3, Covers for flanges, and
other screwed or flanged fittings and valves, shall be similar to those shown.
15-H-3
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. B. 2. b. contd
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. II. 8. 2.5. contd

(2)

(3)

(4)

(5)

(6)

(N

Fitting, flange, and valve covers may be field-fabricated, provided work is in accordance with the
UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by
the Field Representative of the Department of Design and Construction.

The two halves of factory-molded covers shall be strapped together with stainless steel insulation
strap for outside diameters larger than 8-5/8 inches and with the specified strapping tape for outside
diameters 8-5/8 inches and less.

The two halves of fabrica..u covers shall be cemented together with vapsr seal adhesive cement. In
all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion and
complete closure. In no case will wide cement joints, or voids and holes filled with cement, be per-
mitted.

The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the
butt ends of the cover, and the joints sealed as specified for piping.

The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and reinforced
with the specified glass fabric embedded in the cement.

The surfaces of fabricated covers shall be coated with vapor seal lap cement.

‘Weather-Barrier

If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part

1.

.17,

15-H-5
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- UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION [,S—L Preformed Fibrous Glass

High Density
(Over 6.5 b per cu ft)

Lol g

Scope
H
t This Specification describes the essential requirements for the purchase and application of preformed fibrous glass
thermal insulation for use on equipment and piping normally operating at temperatures not more than 100 F nor less
than 20 F. It is applicable to both indoor and outdoor service.
3
f N Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
cationm.
] A. MATERIAL
P
1. Composition
; Material shall be composed of fibrous glass formed into molded pipe and block insulation with a modified phenolic
’ type binder. Insulation shall have factory-applied fire-rstardant vapor barrier jackets.
2. Properties
T, Preformed fibrous glass insulation shall have the following properties:
Alkalinity . . . . . . . . pH shall be between 7 and 10,
Capillarity . . . . . . . After 7 days on wet surface, gain in weight shall be 0%.
Density:
Pipe « + + « « .+ . Shall be not less than 6.5 nor more than 9.0 lb per cu ft.
Block . . . . . . . Shall be not less than 8 nor more than 10 1b per cu ft.
Hygroscopicity. . . . . . When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be less
than J0.2% by volume.
Loss on Ignition . . . . . Shall be not less than 6 nor more than 10% by weight.
Resistance to Acids . . . Fairly good, except to hydrofluoric.
Resistance to Alkalies . . Poor
- Specific Gravity . . . . . Shall average 2.6 true, 0.11 to 0.16 apparent.
Specific Heat . . . . , . Shall average 0.20 Btu per ib per degree F.
- Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical,

thermal, or chemical failure,

Thermal Conductivity. . . ‘When tested in accordance with ASTM C 177, latest revision, or ASTM C 3135,

latest revision, the thermal conducitivty at the given mean temperatures shall not
exceed the following values:

Mean Temp. Btu/inch, hr,
°F sq ft, °F
0 Q.20
- 50 0.22
75 0.23
- 100 0.24
200 0.31

Thermal Diffusivityat 75 F  0.23 to 0.40 sq ft per day

Water Absorption Percentage of volume 18 very high, due to open fibrous structure, but does not re-

(by immersion) tain if water can run out.
15-L-1
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II. A. contd
}.  Accessorv Materials

a. Butt Joint Strips and Vapor-Barrier - White Fire-Retardant Jacket material (designated White FRJ), same as
factory-applied jacket.

b. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thickness
plus 1/4 inch minimum.

c. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 15 gage.

d. Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, A. J. Gerrard, Techalloy, or approved
equal.

e. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400, or approved equal.

f. Pipe Insulation Support - Techalloy insulation support strap or approved equal.

g. Vapor Seal Lap Cement - Benjamin Foster 81-99, Vimasco Viny-Lag, or approved equal.

h. Fire-Resistant Mastic - Benjamin Foster 60-30N or approved equal.

i. Weather-Barrier Coating (Color as specified) - PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote
500C, or approved equal.

j. Reinforcing Cloth ~ Glass fabrie, 10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster
Open Weave No. 10, ur approved equal.

k. Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap-~
proved equal.

1. Wire Netting - l-inch hexagonal mesh, 20-gage, Monel or Type 304 stainless steel.

m. Welded Steel Wire Fabric - 6 by 6 by 6. Fabric shall meet all requirements of ASTM A 185, latest re-
vision.

n. Fabrication Cement - Vimasco ''J'" seal "S", or approved equal.

B. APPLICATION

!. Equipment

a. Insulation Supports
Equipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS, Part
1. 8. 5.
b. Thickness Schedule
Unless otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers,
c. Curved Surfaces
(R3] {nsulatioa for equipment less than 3 feet in diameter shall be preformed pipe insulation. Iasulation
{or large- equipment shall be bent, and kerfed where necessary so as to {it vessel contour, and shall
be held iz place witn stainless steel insulation strap on 9-inch centers.
(2) Insuiation shall be installed with all joints tightly butted, and circumferential butt joints staggered.
(3) Tach laver of insulation shall be vapor sealed as called for in Part I[[. B. 1. e.
($) On multiple layers of insulation, joints of outer layer shall be staggered a minimum of 2 inches from
joints tmmediately below.
(3) Insulation on bottom heads of vertical equipment shall be secured in place with stainless stzel insula-
tion strap attached to insulation supports, in accordance with UCCC Standard I5-51.
d. Flat Sarfaces

(1 8lock :nsulation shall be applied to flat surfaces in staggered position with «ll joints tightly butted. It
shall be secured with wire attached to welded studs with speed nuts; weided blank nuts; welaed cve bolt
stids; or other aoproved securement. On rectangular equipment, the studs or nuts, or other approved
sucurements, snall be svaced on }2-inch centers. staggersd, on bhottom surfaces, and on l4-1nch cen-
trrs, staggered, on side ana top surfaces. Typical installation ts shown i Figure 15-L-i.
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I. B. 1. d. (1) contd

3,
R
P

B

&

STRIPS OF VAPQR BARRIER JACKET
/_sxrcumm‘. OVER ADJACENT JACKET

2° MiNIMUM N EACH OIRECTION
SEALED IN PLACE WITH LAP CENENT.

o« P i

TIE WIRES

L — FIRE-RETARDANT VAPOR-BARRIER JACKET

ALL POINTS WHERE
WIRE PROVECTS
THROUGH VAPOR-
BARRIER JACKET
SHALL BE SEALED
WITH LAP CEMENT,

/—-FINISN AS SPECIFIED

BLOCK INSULATION

'y

Loaciy,

v

vZ BLANK NUTS WELOING PINS,OR OTHER APPROVED SECUREMENTS
LOCATED OM 12" CENTERS STAGGERED FOR BOTTOM
SURFACES AND 24’ CENTERS STAGGERED FOR SIOE

ANQ TOP SURFACES

APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLAT SURFACE

FiG 15-L-t

(2) Where stiffeners or other projections make insulation of flat surfacss impracticable, welded steel
wire fabric shall be placed over the projections. and secured bv spot welding or wire, as specified.
Block insulation shall then be secured to the welded wire fabric with wire, as specified in Part II. B.
1. d. (1) and vapor sealed as specified in Part II. B. 1. e.

e. Vapor-Barrier

Where equipment operating beiow 70 F is insulated with multiple layers of insulation, which does rot have

a factorv-applied vapor-barrier jacket, a vapor-barrier consisting of the specified jacket material shall be
. installed between each layer, using the specified vapor seal adhesive cement. All edges shall be lapped a
) minimum of 2 inches, and all laps sealed with the specified vapor seal lap cement. Vapor-barrier over the
- outer layer, and over single layerinsulation not having the vapor-barrier jacket, shall consist of the speci-

fied jacket material applied in the same manner, except that laps shall be sealed with the specified fire-
- resistant mastic.

t- f. Projections Through [nsulation

- All metal projections through the insulation shall be insulated with 1/2 the specified thickness of the 1nsu-
i lation for a minimum distance of four t:mes the specified thickness. Vapor-barrier shall be installed as
- called for in Part II. B. 1. e.

- g.- Weather-Barrier

if specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part L.
B. 17.

2. Pioing
a. Pipe Insulation
(1) Unless othersse specified, insulation in excess of Z-l/l-inch +otal thickness snhill be applied in mul-

tiple lavers, as specified in the GENIRAL SPECIFICATIONS, Parst . 3. 1. ‘Where possible, joints
of outer layer shall be staggered a minimum of 2 inches from ;oints immea:iately below,

b. Fitting, Flange, and Valve Covers

(1) Fitting, flange, und valve covers may bz fictory-molded, or shop-fabricated :a accordince with the
UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, iatest
revision. Typical fittinz covers are shown in Figures 15-L-2 and 15-L-3. Covers for flanges, and
ather screwed or flanged fittings and valves, shall be sim:lar 2o those snown.
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II. B. 2. b. contd
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II. B. 2. b. contd

i {2) Fitting, flange, and valve covers may be field fabricated, provided work is in accordance with the
UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by
the Field Representative of the Department of Design and Construction.

(3) The two halves of factory-molded covers shall be strapped together with stainless steel insulation
strap for outside diameters larger than 8-5/8 inches, and with the specified strapping tape for outside
diameters 8-5/8 inches and '~ss.

P

(4) The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In
all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion

and complete closure. In no case will wide cement joints, or voids and holes filled with cement, be
permitted.

(5) The pipe insulation adjacent to ocvers for screwed fittings and valves shall be fitted tightly to the butt
ends of the cover, and the joints sealed as specified for piping.

(6) The surfaces of factory-molded covers shall be coated with vapsr seal lap cement, and reinforced
with the specified glass fabric embedded in the cement.

nny

(7) The surfaces of fabricated covers shall be coated with vapor seal lap cament.

Pipe Hangs=rs

Were

" Pipe hangers and hanger rods shall be insulated as shown in Figure 15-L-4.

= NOTE !

SURFACES OF FACTORY -MOLOED

COVERS TO BE REINFORCED |

WITH GLASS FABRIC EMBECOED

B IN VAPOR SEAL LAP CEMENT \ )
AND, tF SPECIFIED, OVER COAT- 5 T SRR S SR I TSR RS T — -

ED WITH WEATHER - BARRIER

— COAT'NG OF vADCA SEAL LaP

CEMENT-QVER IJiTEQ wiTwW
WEATHER-BARRIZR IF SPESIFIED
FABRICATED COVER
NOYE FACTORY-MOLDED COVER
IS AN APPAQVED EQUAL

fI18ROUS GLASS SLPPORT BLOCKS

L --THICXNESS T, AS SPECIFIED

(. -

4 T
PREFORMED FISROUS —— ~——— T EQPENEE BN
GLASS INSULATION ——g et L JOINTS CEMENTED MITH vaPoR
g N SEAL ADMESIVE JEMENT
N N
THICXNESS 7, AS SPECIFIED —e e .
—-T, MIN
—
TN MEAVY FIWLLEY OF LAPCR SEAL
. : LaP CEMENT
- ROUND OUTSIDE CORME RS- |

APPLICATION OF PREFORMED F!BROUS GLASS INSULATICN TO FLANGED £

F5 5Ly

d. Weather-Sarrier

If specified, weather-barrier shall be installed in accordance with the GINERAL SPECIFICATIONS, Pare
I.8.17.

R

15-L-5
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

ul THERMAL INSULATION SPECIFICATIONS
- . SPECIFICATION 16-H Preformed Fibrous Glass
Low Density
- (More than 3 1b/cu ft)
- Scope

This Specification describes the essential requirements for the purchase and application of preformed glass fiber thermal

insulation for use on piping normally operating at temperatures above 70 F and up to and including 350 F. It is applicable
- to both indoor and outdoor service.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Spacifi-
cation.

A. MATERIAL

l. Composition

Material shall be composed of fibrous glass molded into plpe insulation with a modified phenolic type binder, and
a factory-applied fire-resistant jacket.

- 2. Properties

Preformed fibrous glass insulation shall have the following properties:

- Alkalinity . . « + +« + . pH shall be between 7 and 10.
Capillarity . . . . . . . After 7 days on wet surface, gain in weight shall be 0%.
- Density « « + « +« « « . Shall be greater than 3 and less than 5 lb per cu ft.
Hygroscopicity. . . . . . When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be less
than 0.2% by volume.
Loss on Ignition . . . . . Shall be between 8 and 19% by weight.
Resistance to Acids. . . . Fairly good: except to hydrofluoric.

Resistance to Alkalies . . Poor.

Specific Gravity . . . . . Shall average 2.6 true, 0.047 to 0.071 apparent.
Specific Heat + « « « » Shall average 0.20 Btu per lb per degree F.
Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical,

thermal, or chemical failure.

Thermal Conductivity. . . ‘When tested in accordaance with ASTM C 177, latest revision. or ASTM C 315,
latest revision, the thermal conductivity at the given mean temperatures shall not

exceed the following values:

Mean Temp. B:u/inch. hr,
°F sq ft, °F
2 0.20
50 0.22
75 0.23
100 0.24
200 0. 31

Thermal Diffusivitvat 75 F- 0.46 sq ft per day (3 1b}
0.77 sq ft per dav (3 1b)

Water Absorption Percentage of volume 15 very nigh, due to op=an fibrous structure, but doss not re-

by immersion) tain :f water can run out.
(5-H-i
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I. A. contd *

3. Accessorv Materials

a. Butt Joint Strips - White Fire-Retardant Jacket material {designated White FRJ), sama as factory-applied
jacket.

b. Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage.

c. Stainless Steel Insulation Strap - A. J. Gerrard, Techalloy, 1/2-inch by 0. 20-inch, Type 304, or approved
equal.

d. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400, or approved equal.
e. Pipe Insulation Support - Techalloy insulation support strap or approved equal.
f. Vapor Seal Lap Cement - Benjamin Foster 81-99 Sealfas, Vimasco Viny-Lag, or approved equal.

g. ‘Weather-Barrier Coating (Color as specified) - PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote
590 C, or approved equal.

h. Reinforcing Cloth - Glass fabric,10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster
Open Weave No. 10, or approved equal.

i. Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap-
proved equal.

j. Fabrication Cement - Vimasco ""J" seal ""S'" or approved equal.

B. APPLICATION

l. Pioing
a. Pipe Insulation

{1) Ualess otherwise specified, insulation in excess of 2-1/2-inch total thickness shall be applied in
multiple layers, as specified in the GENERAL SPECIFICATIONS, PartI. B. 1. Where possible,
joints of outer layer shall be staggered a minimum of 2 inches from joints immediately below.

(2) Insulation shall be applied to pipe in accordance with the GENERAL SPECIFICATIONS, Parts I. B.
5. 6, 7, and 8. Laps of factory-applied fire-retardant jackets shali be sealed with the specified
vapor seal lap cement. All joints shall be tightly butted. and covered with the speciiied butt joint
strips 4 inches wide, lapped the same as the jackets. The strips shall be attached to the jackets with
the specified vapor seal adhesive cement, and strip laps sealed with vapor seal lap cement.

H. Fitting, Flange, and Valve Covers

(1) Fitting, flange, and valvs covers shall be factorv-molded, or shop-~fabricated in accordance with the
CCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest re-
vision. Typical fitting covers are shown in Figures 16-H-1 and 16-H-2. Covers for flanges, and other
screwed or flanged {ittings and valves, shall be similar to those shown.

16-H-2

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law
ACL Doc 19413 - Page 171 of 210 asbestosclaims.law/library/19413/171


https://asbestosclaims.law/library/19413/171

o, 8. 1. b. {1) contd
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I.B. 1. b. contd

(2) Fitting, flange, and valve covers may be field-fabricated, provided work is in accordance with the

UCCC Dimensional Standards Fabrication Manual, or ASTM C 450,

latest revision, and approved b’y

the Field Representative of the Department of Design and Construction.

(3) The two halves of factory-moided covers shall be strapped together with stainless steel insulation
strap for outside diameters larger than 4-1/2 inches, and with the specified strapping tape for outside

diameters 4-1/2 inches and less.

{4) The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In
all cases the joints shall be as thin ag possaible, with just sufficient cement to obtain good adhesion
and complete closure. In no case will wide cement joints, or voids and holes filled with cement, be

permitted.

(5) The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the butt

ends of the cover, and the joints sealed as specified for piping.

(6) The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and refnforced

with the specified glass fabric embedded in the cement.

(7) The surfaces of fabricated covers shall be coated with vapor seal lap cement.

¢. Weather-Barrier

If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part

I. B. 17.

16-H-4
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Fitting, flange, and valve covers may be field fabricated, provided work is in accordance with the
UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by
the Field Representative of the Department of Design and Construction.

The two halves of factory-molded covers shall be strapped together with stainless steel insulation

strap for outside diameters larger than 4-1/2 inches, and with the specified strapping tape for out-
side diameters 4-1/2 inches and less.

The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In
all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion
and complete closure. In n2 case will wide cement joints, or voids and holes filled with cement, be
permitted.

i
The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the
butt ends of the cover, and the joints sealed as spacified for piping.

The surfaces of factory-molded covers shall be coated with vapor seal lap cement, andi reinforced
with the specified glass fabric embedded in the cement.

The surfaces of fabricated covers shall be coated with vapor seal lap cement.

c. Pipe Hangers

Pipe hangers and hanger rods shall be insulated a5 shown in Figure 16-L-4.

- RQD INSULATION

~— INSULATION FOR
CLaMP MANGER

- = GLASS FABAK AND
MasTiC SEALS

CETAILS_ CF

INSULATED PIPE CLAMP
INSULATED ROD HANGER

AND

£G-16-L-4

d. Weather-Barrier

If spec:fied, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Par

. I. B. &. contd
- (2)
_ (3)
- (4)
) (5)
- (6)
(7)
;
- 1. 3.
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

= THERMAL INSULATION SPECIFICATIONS

s

:, -, SPECIFICATION l6-L Preformed Fibrous Glass

< Pipe Insulation - from 3.0 to 5.0 lb/cuft

= Scope Board - from 3.0 to 10.0 1b/cuft

= This Specification describes the essential requirements for the purchase and application of preformed fibrous glass
-hermal insulation for use onequipment and piping normally operating at temperatures not more than 100 F nor lessthan

wE 20 F. Itis apolicable to both indoor and ocutdoor service.

<

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-
cation.

A. MATERIAL
1. Composition

Material shall be composed of fibrous glass molded into pipe and board insulation with a modified phenolic type
binder. Insulation shall have a factory-applied fire-retardant vapor barrier jacket.

I 2. Properties

Preformed fibrous glass insulation shall have the following properties:

Alkalinity - . . . . . . . pH shall be between 7 and 10.
Capillaraty . . . . . . . After 7 days on wet surface shall show no evidence of capillarity.
Density:
Pipe . . . . . . . Shall be notless than 3.0 nor more than 5 1b per cu it,
B8oard . . . . . . . Shall be not less than 3.0 nor more than 10.0 1b per cu ft.
Hygroscopicity. . . . . . When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be less

than 0. 2% by volume.

Loss on Ignition . . . . . Shall be not less than & nor more than 19% by weight.

Resistance to Acids . . . Fairly good, except to hydrofluoric.

Resistance to Alkalies . . Poor.

Specific Gravity . . . . . Shall average 2.6 true, 0.047 to 0.16 apparent.

Specific Heat e e Shall average 0.20 BTU per lb per degree F.

Temperature Limits . . . Shall be su:table for use from minus 120 F to plus 375 F without mechanical, therm-

11, or chemcal tailure.

Thermal Conductivity. . . ‘Vhen tested in accordance with ASTM C 177, latest revision, or ASTM C 335,
latest revision, the thermal conductivity at the given mean temperatures snall not
exceed the following values:

Mean Temp Btu/'mch. hr,
°F sq ft, ‘F
J J.20
52 0.22
75 0.23
100 0.24
200 0.31

Thermal Diffus:vityut 73 F. 0.77 sq it p=r dav (5-1b)
9.23 sq it per day (10-ib)

‘Water Absorption RN Percentage of volume 1s very high, die to open fibrous structure, but does not re-
(by immersion) tain :f water can run out.
jo-L-1
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AdI. A. contd

3. Accessorv Materials

a. Butt Joint Strips - White Flre-Retardant Vapor Barrier Jacket matarial (designated White FRJ), same aa

factory-applied jacket.

b. Welding Pins - 12-gage-steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick- .

ness plus 1/4 inch miniraum.

¢. Stainless Steel Wire -~ 0.0475-inch diamater, Type 304, cold drawn, bright annealed, 18 gage.

d. Stainless Steel Insulation Strap - 1/2-inch by 0.020-inck, Type 304, A. J. Gerrard, Techalloy, or approvad

equal,

¢. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400, or approved alternate.

{.  Pipe [naulation Support - Techalloy insulation s pport strap or approved equal.

g§- Vapor Seal Lap Cement - Benjamin Foster 81-99, Vimasco Viny-Lag, or approved equal.

h. Fire-Resistant Mastic - Benjamin Foster 60-30N or approved equal.

{. Weather-Barrier Coating (Color as specified) - PVA - Vimasco No. wC-1, Pittsburgh-Corning Plttdote

500 C, or approved equal.

}.  Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster

Open Weave No. 10, or approved equal.

k. Vapor Seal Adhesive Cement - Benjamin Foster 31-42W, Arahol 60-89-05, Vimasco Viny-lag W, or ap-

proved equal.

!. Wire Netting - l-inch hexagonal mesh, 20-gage, Manel or Type 034 stainless steel.

m. Welded Steel Wire Fabric - 6 by 6 by 6. Fabric shall mest all requirements of ASTM A 185, latest ra-

vision.
n. Fabrication Cement - Vimasco "J" seal "S'" or approved equal,
B. APPLICATION
l. Equipment

2. Insulation Supports

Zquipment shall be provided with {asulation supports as specified in the GINERAL SPECIFICATIONS, Part
I.

B. 3.

b. Thickness Szhedule

Uniess otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers.

c. Curved Surfaces

{1) Insulation for equipment less than 3 feet in dlameter shall be oreformed pipe Insulation. Insulation
for larger =quipment shail bSe bent, and keried where necessary, 3o as to fit vessel contour, and

shall be held in place with stainless steel insulation strap on 9-inch centers.

(2) {nsulation shall be installed with all joints tightly butted, and circumferential butt joints staggered.

{3) Each layer of lnsulation shal® be vapor sealed asy called for in Part II. B. |. .
(4) On multiple layers of {nsulation, Joints of outer layers shall be staggered a minimum of 2 !aches from
joints immediately below.
{5) lnsulation oo bottom heads of vertical equipment shall be secured in place with atainless stsel fnsula~
tion strap or stainless stael wire attached to insuiation supports in accoraance witn UCCC Standard
5-31.
4.  Flat Surfaces

) 3oard insulation shall be applied t5 1lat surfaces in staggered position with all joints tightly butted.

T

it shail ne gsecured with stainless stesl wire attached to weided studs »:ith speed nuts; welded blanx

Titer welded 2ve 500t atuds; or other 4pproved sscurement. On rectangular equiomant, the studs or

72, 27 oiner wuoroved securements. snall be spaced an i2-inch centers, staggered, on Yottom sure«
{acss. and on 24-:inch centers, staggered, ¢a side and top suriaces. Tvpical {natallation is shown {n

Flgure 'n-l.).

io-L-2
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. 3. 1. d. (1) contd

NOTE

SURFACES OF FACTORY-MOLDED
COVERS TO BE REINFORCED
WITH GLASS FagAIC EMBEDOED
IN VAPOR SEAL LAP CEMENT
AND, IF SPECIFIED, OVER COAT
EO WITH WEATHER - BARRIER

Ve CCATING OF VAPQR SEAL LaP
4 CEMENT-OVER COATED wiTH
/' WEATHER-BARRIER |F SPECIFIED

FIBROUS GLASS
SUPPORY BLOCKS

FABRICATED COVER -—

NOTE' FACTORY - MOLCED COVER
1S &N APPROVED EQUAL *

PREFORMED FIBROUS
GLASS INSULATION.

3 ~THICKNESS T, AS SPECIFIED

<f— JOINTS CEMENTED WiTH vaPOR
SEAL AQHESIVE CEMENT

THICKNESS T, AS SPECIFIED —
Co T, MM,

“we WEAVY FILLET OF VAPQR SEAL
LAP CEMENT

ROUND OUTSIDE CORNERS~—

APPLICATION OF PREFORMED FIBROUS GLASS INSULATICN TO FLANGED ELL

F1G §-L=3

(2} Where stiffeners or other projections make insulation of flat surfaces impracticable, welded steel
wire fabric shall be placed over the projections and secured by spot welding or wire, as specified.
Board insulation shall then be secured to the welded wire fabric with wire, as specified in Part II.
B. 1. d. (1), and vapor sealed as specified in Part II. B. 1. e.

e. VaporBarrier

‘Where equipment operating below 70 F is insulated with multiple layers of insulation which does not have a

factory-applied vapor-barrier jacket, a vapor-barrier consisting of the specified jackert material shall be
applied to each layer before the next laver of insulation is installed, using the specified vapor seal adhesive

All edges shall be lapped a minimum of 2 inches, and all laps sealed with the spec:fied vapor seal
lap cement. Vapor-barrier over the outer laver, and over single layer insulation not having the vapor-

barrier jacket, shall consist of jacket material applied in the same manner, except that laps shall be
sealed with the specified fire-resistant mastic.

cement.

f. Projections Through Insulation

ation shall be insulated with 1/2 the specified thickness of insulation

All metal projections through the insul
Vapor-barrier shall be installed as cailed

for a munimum distance of four times the speciiied thickness.
for in Part II. B. 1. e.

¥
E
b
)
£
-~

]

g. Weather-Barrier
If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part
I. 8. 17.
T -
« - 2. Pioing
a. Pipe Insulation
-
{ . (1) Unless otherwise specified, insulation in excess of 3 inches total thickness snall b= applied in mul-
tiple lavers, as specified in the GENERAL SPECIFICATIONS, Part I. B. 1. ‘Wherc posaible, joints
1- of outer laver shall be staggered a minimum of 2 inches from joints immediately below.
-~
t (2) Tzsulation shall be applied to pipe in accordance with the GENERAL SPECIFICATIONS, Parts I, 3.
5,6, 7, and 8. Laps of factory-appited fire-retardant jackets shall be sealed with vapor sead lap
. cement. All joints shall be tightly butted, and covered with the specified butt joint strips < inches
! wide, lapped the same as the jackets. The strips shall be adhered to the jackets with vapor seal ad-
t hesive cement, and strip laps sealed with vapor seal lap cement.
} 19-1-3
~
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. B. contd

b. Fitting, Flange, and Valve Covers

(1) Fitting, flange, and valve covers may be factory-molded, or shop-fabricated In accordance with the
UCCC Dimensional Standards Fabrication Manual, or ASTM Recommendad Practice C 450, latest

revision.

Typical fitting covers are shown in Figuras 16-L-2 and 16-L-3,

other screwed or flanged fittings and valves, shall be similar to those shown.

Union Carbide trial exhibit UC-4905:
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' UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

Fibrous Glass Flexible

:1, SPECIFICATION 17-FX
Duect Insulation

Scovpe
A g

This Specification describes the essential requirements for the purchase and application of glass fiber blanket insulation
.or use on the exterior surfaces of heating, ventilating, and air conditioning ducts.

A. MATERIAL

1. ComEosition

Material shall be composed of fibrous glass with a modified phenolic resin binder. formed into a flexible blanket,
and faced with a factory-applied fire-retardant vapor barrier of kraft paper reinforced with 0.002-inch aluminum

foil.
2. Properties
Flexible fibrous glass insulation ehall have the following properties:

Alkalinity .+ < « + o e s e pH shall be between 7 and 10.

Capillarity .+ . « + « « « « « = After 7 days on wet surface, gain in weight shall be 0%.

Density, average of 10 samples . Siall not be less than 0.9 1b per cu ft.

& Hygroacopicity. . . - « « - -« - When oven-dried to constant wei ht, then exposed to air at 70 F and 90%
|:4 P g P
f relative humidity for 14 days, gain in weight shall be not more than 2%.
>
3'" Resistance to Acids . . . . « . Fairly good, except to hydrofluoric.
=
Ti Resistance to Alkalies . . . . . Poor.
3’2 Specific Heat . . . . . . « . - Shall average 0.20 Btu per lb per cu ft.
¥, Temperature Limits . . . . . - Shall be suitable for use from minus 120 F to plus 375 F without mechani-
i, (Glass Core) cal, thermal, or chemical failure.

Tensile Strength (Parting

Strength, average) e e Saall be greater than 1.2 lb per gram of weight.
- Thermal Conductivity. . « . . . When tested in accordance with ASTM C 177, latest revision, the thermal
' conductivity at the given mean temperatures shall not exceed the following
3 values: ’
Mean Temp Btu/inch, hr,
‘_?‘ ‘F sq it, 'F
"—T.
75 0.26
v 100 Q.27
5
'i,i’. Thermal Duffusivity at 75 F . . . 2.5 sq ft per Zay.
o Water Absorption e e e . Percentage of volume is very high, due to open fibrous structure, but does
{by immersion) not retain if water can run out.

1.

.

3. Accessory Materials

a. Strapping Tape - Glass filament, vinyl backed, Dutch Brand No. 400 or approved equal,

b. Fire-Resistant Adhesive - Benjamin Foster 81-99, Minnesota Mining and Manufacturing Company =C-890,

Vimasco Viny-Lag, or approved equal.

Reinforcing Cloth - Glass fabric. 10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster

Cpen Weave No. 10, or approved equal.

R A YA
(4]

d. Exterior Paper Wrapping - Resin-aized or asbestos paper.

17-FX-1
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O. A. 3. contd

e. Weather-Barrier Coating (Color aa specified) - PVA - Vimasco No. wC-1,
500 C, or approved equal.

Pittsburgh-Corning Pittcote

f.  Lagging Coating (Color as spacified) - Resin bass, Benjamin Foster Lagtone, Armstrong Insulcolor,

Vimaeco Viny-Lag, or approved squal.
g. Outer Covering - 8-0z canvas.
B. APPLICATION

l. Thickness of Insulation

Thickness of insulation shall be as acheduled.

2. Concealed Indoor Ducts

Insulation shall be adhered to ducts with the specified fire-resistant adbesive. All joints shall ba tightly butted

and sealed with the specified strapping tape adhered to the insulation with fire-re
stallation is shown in Figure 17-FX-1.

sistant adhesive. Typical in-

INSULATION

ADMESIVE.

APPLICATION OF FIBROUS GLASS FLEXIBLE

OUCT INSULATION TO EXTERIOR OF DUCT

FiG 17-Fu-i

Exposed Indoor Ducts

[nsulation shall be applied as specified in Part I. B. 1. The specified exterior paper wrapping shall ba in-

stalled over the lnsulation in such a manner that the wrapping is smooth and fre

¢ from wrinides. [he paper

wrapping shall be secured, and all jolats sealed, with the specified strapping tape. Canvas outer covering
shall be adhered to the paper wrapping with the specified lagging coating. After drying, the canvas shall be

given a second application of lagging coating in sufficient thickness to provide a
evenly colored surface.

4. CQutdoosr Ducts

smooth, evenly textured, and

Insulation and exterior paper wrapping shall be applied as specified in Parta II. B. | and II. B. 2, respectively.
Weather-barrier of the specified relnforcing cloth and weather-barrier coating shall be installed in accordance

#ith the GENERAL SPECIFICATIONS, PartI. B. 17.

LT-FX-2
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A5 ach

~ais Specification describes the ess

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

ACOUSTICAL AND/OR THERMAL DUCT LINER SPECIFICATIONS

3PECIFICATION L7-FY

A. MATERIAL

Composition

Fibrous Glass Flexible
Duct Insulation
(More than 2 1b per cu ft)

ential requirements for the purchase and application of fibrous glass flexible duct
{iner acoustical and thermal insulation for use on supply and return air ducts, carrying both conditioned and warm air.

Material shall be composed exclusively of long textile-type glass fibers bonded into an acoustical and thermal
blanket with a modified phenolic type binder. Surface spray coating one side shall meet NBFU 90A and 90B
bulletins and shall be clearly imprinted on surface face with density and thickness.

2. Properties
Alkalinity - .« . + .+ . pH shall be between 7 and 10.
Capillarity . . . . . . . After 7 days on wet surface there shall be no capillary action.
Density . . . . . . . . Shall be not less than 2 lb per cu ft.

Zrosion Resistance . . . Shall handle air velocities up to 7500 ft per minute with no air erosion.

Friction Coefficient . . . . Shall not exceed 0.030.

dygroscopicity . . . . . . When expo sed toair at 120 F and 95% relative humidity for 96 hours, shall be less
than 0. 2% by volume.

L.oss on Ignition. . . . . Shall not be less than 12 nor more than 20% by weight.

Resistance to Alkalies . . . Poor

X Noise Reduction Coefficient. NRC shall be 0.75 or above.

Specific Gravity. . . Shall average 2.5 true, 0.03 apparent.

Specific Heat e e e e Shall average 0.20 Btu per b per degree F.

Temperature Limits. . . . Shall be suitable for use from minus 120 F to plus 250 F without mechanical,
thermal, or chemical failure.

Thermal Conductivity . . . When tested in accordance with ASTM C177, latest revision, or ASTM C335,
latest revision, the thermal conductivity at the given mean temr peratures shall not
exceed the following values:

Mean Temp Btu/im:h. hr,
F sq {t, °F
E= 9 0.22
o 72 0.23
g 100 0.25
%"} Thermal Diffusivity At 75F 1.2 sq it per day.
‘Water Absorption . . . . Percentage of volume is very high due to open fibrous structure, but does not re-
tain if water can run out.

-

= '. 3, Accessory Materials

i 4. Adhesive - Quick-tacking rubber based, Benjamin Foster 81-71, or approved equal.

- o b. Sheet Metal screws and washers.

1 c. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be e¢qual to insulation thick-
- ness plus 1/4 inch minimum.

-

l 4. Fasteners - Pin clips to it pins.

! . 17-FY-1
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I. B.

B. APPLICATION

1. Thickness of Insulation

Thickness of insulation shall be as schaduled.

2. Forming

a. Forming Duct Liner with the Metal

All ducts requiring insulation lner shall be lined by carefully adhering the liner in a continuous piace to
clean flat metal sheets with the specified adhesive and forming the liner with the metal through the brake.
Coated side of the duct liner shall face the air stream. All exposed edges shall be coated with adhaesive.
In ducts over 24 inches in width or depth, the liner shall be additionally secured with sheet metal screws
and washers, or stud welded pins and clips placed on not lesa than 18-inch centers.

b. Cutting and Fitting Individual Pleces

All ducts requiring insulation liner shall be lined by cutting pleces to fit snugly the interior of the duct sur-
faces. The liner shall be fastened to the duct with a heavy coat of adhesive spread over the entire duct sur-
face. The top and bottomn pieces shall lap the side pieces, and all exposed edges of the insulation at the duct

ends shall be coated with adhesive.

The coated surface shall face the air stream. In ducts over 24 incha s

in width or breadth, the liner shall be additionally secured with sheet metal screws and washers, or stud
welded pins and clips placed on not less than 18-inch centers.

3. Typical Installation

Typical installation of formed insulation 1s shown in Figure 17-FY-1.

INSULATION

AOHESIVE NQTE MECHANICAL FAST-

ENERS, IN ADOITION TO
ADHESIVES, REQUIRED FOR
OUCTS OVER 24 'MCHES IN
WIOTH OR OEPTW,

SMEET METAL JQA}"
ADHERING INSULATION —
T IO ™METAL U

BENDING AND FORWING
; WETAL AND INSYLATION

NOTE LG INTEMOR OF
CUCT wiTH CUT AND FITTED
PIECES OF INSULATION 1S
AN APPROVED EQUAL MED
00 OF MSTALLATION.

APPLICATION OF FIBRQUS GLASS FLEXISLE
QUCT INSULATION TQ INTERIQR QF QUCT

} FIG. IT-FY-1

17-FY-2
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UNION CARBIDE CHEMICALS COMPANY

DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

O SPECIFICATION 17-RX

Scopa

Preformed Fibrous Glass Vapor Seal
Rigid-Faced Insulation

This Specification describes the essential requirements for the purchase and application of preformed fibrous glass vapor
seal rigid-faced insulation for use on the exterior surfaces of heating, ventilating, and air conditioning ducts.

A. MATERIAL

1. Composition

Material shall be composed of fibrouas glass with a modified phenolic resin binder, formed into a rigid board
and faced with a factory-applied vapor barrier of 0.0025-inch aluminum foil.

2. Propertias

Rigid preformad fibrous glass duct insulation shall have the following properties:

Alkalinity . . . .« . . .
Capillarity . . . . . .
Density, averaga of 10 samples.

Hygroscopicity

Resistance to Abrasion. . . .

Resistance to Acids .
Resistance to Alkalies .
Specific Heat [

Temperatura Limits, glass corae

Thermal Conductivity . . . . .

Thermal Diffusivity

Water Absorption
(by {mmersion)

3. Accessory Materials

pH shall be between 7 and 10.
After 7 days on wet surface, gain in weight shall be 0%.
Shall be not less than 3.0 nor more than 6.5 1b per cu ft.

When oven-dried to constant weight, then exposed to air at 70 F and 90%
relative humidity for 14 days, the gain in weight shall be less than 2%.

When tested in accordance with ASTM C 421, latest revision, w‘eight loss
shall be less than the following:
After first 10-minute run: 35%
After second 10-minute run: 55%
Fairly good, except hydrofluoric.
Poor.

Shall average 0.20 Btu per lb per degree F.

Shall be suitable for use from minus 120 F to plus 375 F without mechani-
cal, thermal, or chemical failure.

When tested in accordance with ASTM C 177, latest revision, the thermal

conductivity at the given mean temperatures shall not exceed the following
valuas:

Mean Temp, Btu/inch, hr,
°F sq ft, °F
73 a.26
100 0.27
200 Q.28

Shall average not more than 0.77 sq {t per day.

Percentage of volume is very high, due to open flbrous structure,but does
not retain if water can run out.

a. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick-

ness plus 1/4 inch minimum.

b. Adhesive Type Pins - Stic-Klip Type N or approved equal; used with adhesive recommended by manufac -

turer.

c. Fasteners - For welding pins: pin clips to {it pins. For adhesive type pins: speed washers furnished with

pins.
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O. A. 3. countd

d. Reinforcing Cloth - Glass fabric, 10 by 10 thread count,Psrma-Glas, Twinsburg-Miller, Benjamin Fostar
Open Weave No. 10, or approved equal.

e. Fira-Resistant Adhesive - Benjamin Foster 81-99, Minnesota Mining and Manufacturing Company EC-890,
Vimasco Viny-Lag, or approved aqual.

f. Fire-Resistant Caulking Mastic - Benjamin Foster 60-30N, or anproved equal.

g. Weather-Barrier Coating (Color as specifiad) - PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500 C,
or approved equal.

h. Lagging Coating (Color as specified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, Vi-
masco Viny-Lag, or approved equal.

L. Quter Covering - 8-0z canvas.
B. APPLICATION

1. Thickness of Insulation

Thickness of insulation shall be as schedulad.

2. Concealed Indoor Ducts

a. Joints

Insulation shall be applied with all joints tightly butted.

b. Securement

Where welding is possible {nsulation shall be attached to ducta with the specifiedwelding pins and pin
clips. Where welding is impossibla, attachment shall be made with the specified adhesive typs pins and
speed washers. Longitudinal spacing of pins shall be from 12 to 18 inches. On sides 8 {nches and less in
width, one row of fasteners is required. On sides mors than 8 inches wide, one additional row is required
for each multiple of 8 inches or fraction thereof. Pins shall be cut off 1/16 inch from outside of clips or
washer. Typical installation {s shown in Figurs 17-RX-1.

FOIL FACED VAPQA SEAL
DUCT INSULATION

AD=ERED OR WELDED PINS
wiTH SPEEC WASHEAS OR
PIN CLIPS

SEALS QVER
PINS ANO JINTS

APPLICATION OF PREFORMED FIRROUS 61_ASS VAPOR
SEAL_RIGID-FACED INSULATION TO EXTERIOR
OF CUCT

FiG (7-8x-~¢
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- II. B. 2 contd

Vapor Barrier

(1) All joints, cracks, punctures, and breaks shall be sealed with the specified vapor barrier strips, so
as to form a continuous vapor-tight envelope. The strips shall be adhered to the factory-applied
vapor barrier with the specified fire-resistant adhesive. Where pins project through insulation,
hales shall be sealed with this adhesive.

(P9 An alternative method of sea.l.g joints, cracks, p  ‘tures, or breaks in {nsulation on concealed in-
door ducts is to apply 4-inch wide strips of fire-resistant caulking mastic.

. 3. Expased Indoor Ducts
. a. Insulation shall be applied to exposed indoor ducts in the manner specified for concealed indoor ducts, in
Parts II. B. 2. a and b.

b. Before application of lagging coating, cracks and depressions in the surface of the insulation shall be
filled with the specified weather-barrier coating and troweled smooth. Canvas outer covering shall be ad-
hered to the surface with the specified lagging coating. Adter drying, the canvas shall be given a second
application of lagging coating in sufficient thickness to provide a smooth, evenly textured, evenly colored
surface.

4. OQutdoor Ducts

a. Insulation shall be applied to outdoor ducts in the manner specified for concealed indoor ducts. in Parts II.
B. 2. a and b.

b. Before application of weather-barrier, cracks and depressions in the surface of the insulation shall be

filled with the specified weather-barrier coating and troweled smooth. Weather-barrier of the specified
reinforcing cloth and weather-barrier coating shall be installed in accordance with the GENERAL SPECI-

FICATIONS, PartI. B. 17.

i7-RX-3

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department
ACL Doc 19413 - Page 185 of 210

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/185


https://asbestosclaims.law/library/19413/185

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

AR

1I. SPECIFICATION 17-RY Preformed Fibrous Glass
Coated Rigid Insulation

o

:7" This Specification describes the essential requirements for the purchase and application of glass fiber rigid insulation
?" for use on the interior surfaces of heating, ventilating, and air conditioning ducts.
. A. MATERIAL
::.:- 1 Composition
- Material shall be composed of fibrous glass witha modified phenolic resin binder, formed into a rigid board,
B and coated on one side with neoprene compound.
T 2. Properties
: i Rigid fibrous glass insulation shall have the following properties:
- Alkalinity. . + « = « « . + - « » PH shall be between 7 and 10.
Capillarity . . . « « « o « o o After 7 days on wet surface, gain in weight shall be 0%.
Density, average of 10 samples . . Shall be not less than 3.0 nor more than 6.5 lb per cu fit.
’ Hygroscopiclty . . . . . . « + « When oven-dried to constant weight, then exposed to air at 70 F and 90%
~ relative humidity for 14 days, gain in weight shall be less than 2%.
- Resistance to Acids . . . . . . . Fairly good, except to hydrofluoric.

- Resistance to Alkalies . . . . . . Poor.
- Specific Heat .. . . . . . . . Shall average 0.20 Btu per lb per cu ft.

Temperature Limits . . . . . . . Shall be suitable for use from minus 120 F to plus 250 F wicnout mechani-
cal, thermal, or chemical fallure.

Tensile Strength (Parting

Strength, average) . . . . . . Shall be greater than 1.2 lb per gram of w-ight.

Thermal Conductivity . . . . . . When tested in accordance with ASTM C 177, latest revision, the thermal
conductivity at the given mean temp<ratures shall not exceed the following
values:

Mean Temp, Btu/inch, hr,
‘F sq ft, °F
15 0.26
100 0.27

Thermal Diffusivity at 75 F. . . . 0.8 sq ft per day.

Water Absorption . . . . . . . Perceatage of volume i3 very high, due to open fibrous structure, but does

{by immersion) not retain if water can run out.

3., Accessorv Materials

a. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick-
ness plus 1/4 inch minimum.

%, Adhesive Tvpe Pinsg - Stic-Klip Type N or approved equal; used with adhesive recommended by manufacturer.

c. Fasteners - For welding pins: pin clips to fit pins. For adhesive type pins: speed washers furnished with
pins,

d. Fire-Reststant Adhesive - Benjamin Foster 81-99, Minnesota Mining and Manufacturing Company EC-890,
Vimasco Viny-Lag or approved equal.

ire-Resistant Caulking Mastic - Benjamin Foster 60-30N, Iasul-Coustic Fire Resistive Caulking, or ap-

e. Fi
proved equal.
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O. A. 3. contd L)

f. Weather-Barrier Coating(Color as specified) - PYA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500 C,
or approved equal. ‘

g. Lagging Coating {Color as spacified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, or ap-
proved equal.

B. AFTLICATION

1. Thickness of Insulation

Thickness of {nsulation shall be as scheduled.

2. Ducts Handlng Adr up to 3000 fpm

a. DBefore insulation is applied, pins and fasteners of one of the specified types shall be installed on the in-
terior top and side surfaces of the duct where the width and height of the duct exceed 12 inches and 24
inches, rsapectively. The maximum spacing of the pins shall be 16 inches on centers.

b. Insulation shall be applied with all joints tightly butted, and shall be adhered to the interior surfaces of the
duct with the spacified fire-resistant adhesive, applied at a minimum coverage of 50 per cent, and with thae
specified pins and fasteners, if required.

c. All joints shall be caulked with the specified fire-resistant caulking mastic.

3. Ducts Handling Air between 3000 and 4500 fpm

Befors insulatlon {s applied, all edges shall ba coated with a heavy coat (1/8 inch thick) of the specified fire-
resistant caulking mastic. The purposs of the mastic is to prevent air from getting behind the {nsulation or
weakening the bond of the insulation to the metal surface. After coating has been completed, the insulation
shall be applied as specified in Parts [I. B. 2. a, b, and ¢, with the following additions:

a. Moaechanical fasteners shall be installed on all four sides of the duct.

b. Moetal corners shall be installed on leading edges of insulation to protect them from damage.

c. Caps of mechanical fasteners shall be coated with a brush coat of the specified weather-barrier coating.

4. Ducts Handling Air between 4500 and 6000 fpm

Injulaticn shall be applied as specified in Parts II. B. 2. a, b, and c. In addition, a light brush coat (100 sq
ft per gal) of the specifizd lagging-coating shall be applied to all Interior surfaces of the insulation, to reduce
friction loss and improve absorption of low-frequency fan noise.

5. Twvpical [nstallation

Typical installation is shown in Figure 17-RY-1.
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II. B. 2. e. contd
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VERTICAL EXPANSION AND CONTRACTION JOINT

FIG 1Q-L-19

10-L-15
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IO. B. 2. contd
f. Traced Installations

Traced lines, where specified, shall be {nstalled and insulated in accordance with the GENERAL SPECIFI-
CATIONS, PartI. B. 16. :

g. Weather-Barrier R
{1} Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, PartI.

B. I7.
(2) Weather-barrier consisting of stainless steel jacketing,

the GENERAL SPECIFICATIONS, PartI. B. 18. This requirement is indicated by the addition of the
letter M to the specification designations, thus: 10-LM, 10-LSSM.

if required, shall be applied inaccordance with

10-L-16
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O. 8. 2. b. (5) contd

THE TWwQ MALVES Ofo YT"OEGEC‘\C'NE:
ULAA GLASS INSULATIOM SHALL 8E CEMENTE H
ceLLuL \ WITH JOINT SEALER ARPLIED
TO THE OUTEAMOST 2-1/2
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FiG 10=L-13
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APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE
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1I. B. 2. b. (5} contd

(6) All fittings shall be fitted and assembled with very thin, tight joints. Cementing of shop assemblies
shall be done with hot (180 F) asphait. In all cases the joints shall be thin, with just suificient asphalt
to obtain good adhesion and complete closure. In no case will wide asphalt joints, voids, or holes
plugged with asphalt, be permitted.

Securement

(1) All outer layers of cellular glass pipe insulation larger than -1, Z incnes in outside diameter shall be
secured with insulation strap.

(2) All inner layers, and outer layers 4-1/2 inches and less in outside diameter, shall be secured with
strapping tape.

(3) Use and location of strap and tape shall be as described in the GENERAL SPECIFICATIONS, Part L.
3. 6.

Supports and Hangers

(1) ‘'¥here horizontal low temperature piping is supported on the outside of insulation surfaces, in accord-
ance with UCCC Standard P-82, insulation shall be complete with weather-barrier applied before piping
is placed in cradles. UCCC Standard P-82is a guide to the maximum horizontal span of pipe which
may be supported on the outside of insulation.

(2) Cn horizontal tangents at the bottom of all vertical piping where the operating temperature does not
exceed 250 F, and where the tangents are supported on the outside of insulated surfaces in accordance
wath UCCC Standard P-82, the insulation between cradle and pipe shall be the specified prefabricated
vegetable cork.

(3) Hangers attached directly to piping shall be insulated as shown in Figure 10-L-17.

| e 4ANGER ROD

,— CJAT INNER BORE OF INSULATION wiTH
s ANTi-ABRASION COATING ANG aLLOW TO
/’ SAY BEFORE (NSTALLATION

T
EXTEND MEMBRANE FINISH A MININUM
OF & LP UMNSULATED ROQ —————""

oy’ THICK CUSMONMNG BLANKET

win 22T
TwO MALVES OF THE COVER SHaiL BE x
CEMEMTED TOGETHER wiTh JOIMT i
SCALER APPLIED TO TME OUTERAMOST

2 2 IAPPROX) QF THE JOINT FACEQ\

p—mEAVY FILLET QOF CAULKING
MASTIC AT ALL 1NSICE CORNERS

THICKNESS T. AS SPECIFIED ——

BUTT JOINTS OF FiTTING
COVER AND ADJACENT
PIPE (NSULATION TO 8E
COATED wiTH JOINT

SEALER APPLIED TO
THE CUTERWOSTY 2-4/2

Llrmickness T,
/ | AS SPECIFIED

MANGER ———— ' .

CINNER LAYER BUTT JOINTI
CZATED wiTH ANTI-ABRASION
CAT.NG AmD ALLOWED T3
Ay BEFCWE NSTALLATION

CELLULA® GLASS !
TMSULATION

WEATRER SARMER |
a8 SPECIFILD ——

secrion

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER
CONNECTED DIRECTLY TO PIPE FG 10-L-1T

Zxpanston and Contraction Joints
(1) :xpansion ind contraction joints shall be installed, as per Figure 10-L-13 or 17, in 20ta horizontal
aind vertical straight run piping, at intervals as follows:

Up to 2-1/2 inchey thick insulation - one for eacn o0 feet.
3 inches to 5 inches thick insulation - one for sach 43 feet.
2-1/2 inches to 7-1/2 inches tnick insulation - one [or each :0 fcet.

{2} Where flanged z:t2ings or valves occur within these limits, ¢xpansion wnd contraction shall ne provided
for in tne {lange cover, and expansion-contraction joints in insuiation ~ill not be required.

10-L-i+4
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II.

Scope
2c9ope

SPECIFICATION 10-0X

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

Cellular Glass

This Specification describes the essential requirements for the purchase and application of preformed cellular glass
thermal insulation, for use on equipment and piping in oxygen service normally operating at temperatures below 70 F.
It is applicable to both indoor and outdoor service.

Procedures outlined in the GENERAL SPECIFICATIONS are applicable to and constitute an integral part of this Specifi-

cation.
A. MATERIAL
1. Composition
Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient
to produce a rigid, cellular thermal insulation.
2. Properties
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Cellular glass insulation shall have the following properties:

Alkalinity «+ = « + - - . . pH shall be between 6.9 and 7.5.

Capillarity - + « « « . . After 7 days on wet surface, gain in weight shall be 0%.

Coefficient of Expansion - -6

Shall average 4.6 x 107" per degree F.

Combustibility- « + « . . Shall be incombustible.

CompressiveStrength: - -  Shall be not less than 100 psi when tested in accordance with ASTM C 240, latest

ravision.
Density soe e e e Shall be not less than 8 lb per cu ft, nor more than 11 lb per cu ft, when tested in
accordance with ASTM C 303, latest revision. .
Flexural Strength - - - - Shall be not less than 75 psi when tested in accordance with ASTM C 203, latest
revision,
Hygroscopicity: « - « « Two-inch cubes dried at 220 F to constant weight, then exposed to air at 70 F and
90% relative humidity for 14 days, shall not gain any weight.
Resistance to Acids « - - Shall be impervious to common acids and fumes except hydrofluoric and hot phos-
phoric.

Shear Strength . . . . . Shall be not less than 65 psi.

Specific Heat e e e Shall average 0.20 BTU per lb per degree F.

Temperature Lirmit . . . Maximum temperature without mechanical, thermal, or chemical failure shall be
aot less than 800 F.

Tensile Strength. . . . . Shall be not less than 75 psi.

Thermal Conductivity . . "When tested in accordance with ASTM C 177, latest revision, or ASTM

latest revision, the thermal conductivity at the given mean temperatures

not exceed the following values:
Mean Temperature

C 335,
shall

Btu/inch, hr,

°F sq it, °F
0 0.36
100 - 0.42
200 0.48
300 0.56
400 0.03
600 0.74

Thermal Diffusivity . . . Shall average 0.42 sq ft per day.

‘Yater Absorption L. After 24 hour submersion, shall not exceed 0.2% by volume (surface only}.

Vaoor Transmission. ‘When tested in accordance with ASTM C 355, latest revision, shall have a WVT

of zero grains per sq {t per hour.
10-0X-1
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II. A. contd

B.

3.  Accessory Materials

a.

Cushioning Material for Equipment and Piping - 2-1/2-1b per cu ft density TWL Fiberglas or approved
equal white glass wool blanket 1 inch thick.

Stainless Steel Wirs - 0.0475-inch diameter, Type 304, cold drawn, hright annealed, 18 gage.
Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal.

Stainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double-pronged seal, or
approved equal.

Strap Anchor Clip - A. J. Gerrard's strap hanger.

Pipe Insulation Support - As shown in Figure 10-OX-17.

Anti-Abrasion Coating - Keene's cement or approved equal.
Weather-Barrier Coating - PVA-Vimasco No. WC-1 or approved equal.

Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma Glas Mesh, Glass Mesh 10-S, Benjamin
Foster Open Weave No. 10, or approved equal.

Fabricating Cement - Keene's cement or approved equal.

k. Adhesive Cement - Vimasco "J'" seal 'S", or approved equal.
1. Joint Sealer - Vimasco Lax-Seal F or approved equal.
m. Neoprene - 1/16 inch thick, U. S. Rubber No. M-8891, Hercules No. 765-N, or approved equal.
APPLICATION
1. Equipment
a. Insulation Supports
Equipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS, Part
I. B. 5.
b. Thickness Schedule
Unless otherwise specified, insulation in excess of 2-1/2 irzhes total thickness shall be applied in multiple
layers as specified 1n the GENERAL SPECIFICATIONS, Part[. B, 2.
c. Cushioning Blanket
(1) On vertical equipment, two lavers of the specified cushioning blanket shall be applied over the top
head and compressed to l-inch thickness, and one laver to the sides and bottom head and compressed
ta 1/2-inch thickness, before application of the cellular glass insulation. Blanket shall be secured in
place with a minimum amount of stainless steel wire. Cellular glass insulation shall then be applied
over the blanket in the manner described in this Specification. Cushioning blanket shall not be con-
sidered as part of the specified insulation thickness.
(2) On horizontal equipment, one layer of the specified cushioning blanket shall be applied over the entire
surface and compressed to 1/2-inch thickness, and secured in the same manner as that called for in
Part I. 3, 1. c. (1).
d. Curved Surfaces
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{1} Cellular glass block insulation for sides and bottom heads of vertical vessels shail be shop fabricated
and fitted to allow a 1/2-inch space for cushioning blanket between block and vessel.

(2) Cellular glass block insulation for too heads of vertical vessels shall be fabricated and fitted to allow
a l-inch space for cushioning blanket between block and vessel.

(3) Block insulation shall be applied over cushioning blanket on all equipment with all joints tightly butted.
Multiple lavers shall be applied so that the butt joints of one layer do not coincide with those of any
other laver,

(4} All butt edges and ends of insulation fabricated forinner layer or layers shall be given a smooth brush
or spray coat of the specified anti-abrasion coating and allowed to dry fora minimum of |/2 hour, but
preferably 2 hours, before application of insulation to equipment.

(5) All butt edges and ends of outermost laver {or single laver) of formed insulation shall be sealed with a
buttered coat of the specified joint sealer. This coating shall be of sutficient thickness to provide
proper achesion, s=al, ana cusnion between the individual pieces of insulation. Typical installation i3
snown ta Figure 10-0X-1.

10-0X-2
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O. B. !. contd ’
g8+ ZSxpansion Joints
(1) Cellular glass applications shall be provided with expansion-contraction joints at vessel flanges, con-

structed as shownm in Figure 10-OX-3. Where movement is likely to occur, anti-abrasion coating shall
be applied to surfaces of insulation, as shown, to provide proper slip joint.
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JEJ -i.‘

ABRASION COATING AND ALLOW TO DAY
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE

SEFORE INSTALLATION
FI1G 10-0x -3

(2) Longitudinal contraction of vessels shall be provided for by installing expansion-contraction joints at
the insulation supports, as shown im Figure 10-OX-4. Where more than one thickness of insulation is
specified for a vessel, an insulation support shall be provided at the junction of two different thick-
nesses, and insulated in a manner similar to that shown in Figure 10-OX-4.
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APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD AND NOZZLE

FIG 10-0X"1

e. Flat Surfaces

Block shall be applied to flat sﬁrf;ces in the same manner as previously specified for curved surfaces.

f. Securement

(1) Where contour of vessel permits firm and effective attachment, all layers of cellular glass insulation
shall be sacured in place with stainless steel insulation strap. Insulation shall be secured to irregular
surfaces with stainless steel wire. ’

(2) Inner layer or layers of cellular glass insulation on bottorn heads of vertical equipment, or heads of
horizontal equipment, shall be held in place with specified stainless steel strap secured to insulation
supports, as shown in UCCC Standards [S-31, IS-36, and 1S-42. Outer layer of cellular glass insula-
tion on bottomn heads of vertical equipment or heads of horizontal equipment shall be secured with in-
sulation strap, as shown in Figure 10-0X-2.
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. B. . contd

i. Flat Heads

(1) Insulation on top of flat heads of vertical equipment shall be applied in the same manner as previously
described in this 3pecification. Water pockets shall be eliminated and proper drainage provided as

i

(2) All top nozzles on insulated equipment shall be provided with flashing as shown in Figure GA-3 of the

shown in Figure 10-0X-7.
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GENERAL SPECIFICATIONS.

Vessel Legs

(1)

(2)
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Vessel legs shall beinsulated with block which shall extend over channel flanges and down channel legs
to the junction with anv fire resistant material, or a distance of four times the insulation thickness,
but not less than 24 inches. Thickness shall be as specified for body of vessel but never less than 2
inches. Body insulation shall be butted firmly against tank leg flange.

Re-entrant space between channel flanges shall be filled with block, cemented in place with the speci-
fied adhesive cement. Surface of fire-resistant matarial abutting tank leg insulation shall be coated
with weather-barrier coating. Installation shall be a~ shown in Figure 10-0X-8,

16-0X-06

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/197


https://asbestosclaims.law/library/19413/197

. II. B. 1. g. contd

(3) Oneinch of cushioning blanket shall be packed around nozzlesand projections where they extend through
the insulation, as shown in Figure 10-OX-5. Where movement is likely to occur, anti-abrasion coating
shall be applied to surfaces of insulation to provide proper slip joint.

CELLULAR GLASS INSULATION
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FiG. 10-0X-3

h. Mechanical Expansion Joints

Corrugated mechanical expansion Joints in piping {usually listed as equipment items) shall be insulated as
shown in ‘Figure 10-OX-6. Where movement is likely to occur, anti-abrasion coating shall be applied to
surfaces of insulation to provide proper slip joint.
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. Io. B. L. j. contd

(é.—— THICKNESS T, AS SPECIFIED

= WEATHER-BARRIER AS SPECIFIED

SECURE LEG INSULA-
TION WITH w

A Tl oure ;
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]
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APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG

FIG 10-0X-8

k. Vessel Skirts

Skirts supporting vertical equipment shall be insulated inside and outside. Insulation shall extend downward,
from junction of instde of skirt with {nsulated bottom head, a distance of not less than four times the thick-
ness of insulation, but never less than | foot. Thickness of {nsulation over skirts shall be as specified for
body of vessel, but never less than 2 inches. Insulating material shall be secured to inside of skirt with
Joint sealer. Support for inside skirt insulation, and bottom head insulation, shall be in accordance with
UCCC Standard IS-42. Installation shall be as shown in Figure 10-0X-9.
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O. B. l. contd

1. Equipment Supports

13]

(2)

Whers equipment is supported on cradles, vessel {nsulation shall extend over cradles as shown in

Figure 10.0X-10.

. 0 THiCANESS T OUTER LAYER BUTT JOINTS
—® CELULAR GLASS AS SPECIFIED ~ COATED WITH JOINT SEALER
2EE WEATHER -GARRIER
P d AS SPECIFIED
H //7’ !
: 4 i
VESSEL ,’,:I CUSHIONING BLANKET
ZUSHIONING W J
BUANKET W
ANY .
STEEL W\ H
193 RN TREAT INNER LAYER BUTT JOINTS
CRADLE X | 41TH AMTI-ABRASION COATING
SHORTEST O AND ALLOW TO DRY BEFORE
OISTANC T INSTALLATION
4T oM
-0 '
, n COAT TOP OF CONCRETE wiTh
HEAVY FILLET OF ; JQ1HT SEALER COATING BE-
WEATHER-BARRER : FORE aPPLICATION OF IN-
COATING -, SULATION,
A
SECTION AA SECTION B8
‘
T
': nwmwly
A COAT ALL JOINTS AROUND STEEL CRADLE
[ %”wnn ANTICABRASION COATING AND ALLOW
—_— 5 -— TO ORY SEFORE INSTALLATION
¥
T
N
T
S

SECTION cC APPLICATION OF CELLULAR GLASS INSULATION
CRAQLES AND SUPPORTS FOR EQUIPMENT

FIG, 10-0X-1Q

Where equipment is supported by structural steel members, insulation shall extend not less than four
times the specified insulation thickness in each direction, measured from junction of vessel with insu-
lated support lug. Thickness of insulation over steel supports shall be not less than 1/2 that specified
for bodv of vessel. Thickness of insulation over support lugs shall be the same as that of body insula-

tion. Installation shall be a3 shown in Figure 10-0X-11.
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1.

contd

2.

m. Weather-Barrier

(1)

(2}

(3)

Piping

Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts
I. B. 9. and 17.

Weather-barrier consisting of stainiess steel jacketing, if required, shall be applied in accordance
with the GENERAL SPECIFICATIONS, Part I. B. 18. This requirement is indicated by the addition
of the letter M to the specification designat! thus: 10-OXM.

Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond termination of insu-
lation.

a. Pipe Insulation

(1
(2)

(3)

4

(5)

{6)

(8)

Pipe insulation shall be supported as specified in the GENERAL SPECIFICATIONS, Partl. B. 5.

Insulation in excess of Z-I/Z-i.nch total thickness shall be applied in multiple layers as specified ir
the GENERAL SPECIFICATIONS, PartI. B. 2.

Pipe Insulation shall be applied in a staggered position, {in accordance with Figures GA-l1 and GA-
of the GENERAL SPECIFICATIONS.

Piping shall have l-inch thick cushioning blanket secured with stainless steel wire and compresse:
to approximately 1/2 inch, applied before the application of cellular glass insulation. Cushioning
material shall not be considered as part of insulation thickness.

All butt edges and ends of singls layer insulation, and outer layer of multiple layer applications, shal
be buttered with joint sealer before application. The joints shall be drawn together when insulation i.
applied so that only a very thin, vapor-tight, vapor-seal coat separates the sections of insulation.

Insulation shall be applied with all joints tightly butted and fitted, to eliminate voids. Large voids
shall not be filled with joint sealer, but eliminated either by refitting or replacing insulation. Any
rounded corners on the insulation surfaces to be butted shall be trued before application.

Butt edges and ends of all inner layers of insulation shall be given a smooth brush or spray coat o:
anti-abrasion coating and allowed to dry for a minimum of 1/2 hour, but preferably 2 hours, befor
application. Care shall be exercised to obtaina thin, even coat of sufficlent thickness only to cove
and fill the cut cells of the insulation.

When scheduled for installations where severe vibration is expected, entire surface area shall ©
coated with anti-abrasion coating as called for in Part II. B. 2. a. (7).

b. Fitting, Flange, and Valve Covers

(1)

(2)

Welded fitting covers shall be fabricated to an inside dlameter | inch greater than the outside diamete
of the welded fitting to allow for cushioning material.

Fitting, flange, and valve covers shall be shop-fabricated in accordance with UCCC Dimensional
Standards Fabrication Manual or ASTM Recommended Practice C 450, latest revision., Iastallatio
of tvpicel fittings and valves is shown in Figures 10-OX-12, 10-OX-13, 10-0OX-14, 10-OX-15, a=n
10-0OX-16.

10-0X-9

Published by AsbestosClaims.Law
asbestosclaims.law/library/19413/201


https://asbestosclaims.law/library/19413/201

. B. 2. b. contd

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 19413 - Page 202 of 210

i

CONTRACTION JOINTY
\\\

\ ~
THICKNESS T, a5 sr:cnn:n—l |
3

\
CELLULAR GLASS '
INSULAT IOMN 1

COAT INNER LAVER.
BUTT JOINTS | T
WITH ANTi-ARRA-
SION COATING - - .
ORv BEFome C | i

A 4 '
INSTALLATION — Mg

T FS ““; - ¥ 3 To 5 CUSHIONING BLANKET
*—'\éé AN S S AT T TR R, By g
A : T

—WEATHER-BARRIER
AS SPECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE

F16 10-0x-13

TTWO HALVES OF THE COVER SHaLL BE CEMENTED
TOGETHER WITH JOINT SEALER TGO Twe QUTER-
MOST 2-1/2° (APPROX ) OF THE JOINT FACES

BUTT JOINTS OF FITTING COVER AND ADJACENT Pipe
/’WSULA-'XON(NAEHE SCNTRACTION JOINTS ARE NOT
TO BE INSTALLED) SwaLL BE COATED wiTw

| JOINT SEALER aRPLIED TO THE OUTERMOST

j 371/27(aPPROX.) OF THE JOINT Faces

HEAVY FILLET OF WEATHER - BARRIER
OQUTER LAYER BUTT JOINTS

COATED wWiTw JOINT
SEALER

L —TW0 MALVES OF THE COVER SHALL
- 3E CEMENTED TOGETMER wiTw
JOINT SEALER APPLIED TO TwHE
QUTERMOST 2.1/27| APPROX ) oF
THE JONT FACES

!

K
NNER _AYER AyuTY

LS NTS CDATED wiTW ,
ANTI-ABRASION COATING — CONTRACT.ON JOINT < T CELLULAR GLASS INSULATION
AND 4LLOWED TO ORY / et

aerong msnu.nlon—\ / Ll

o —CUSHIONING BLANKET

.- CELLULAR 3LASS MITERED
- PIPE INSULATION

—— OUTER LAYER BUTT ,OINTS COATEQ
WUTH JOINT SEALER

BuFT JOINTS COF FITTING COVER aNnp
ADJACENT PIPE INSULATION (wme o
TINTRACT TN «OINTS 2a€ NoT Ty ag
MSTACEIVSmALL 3€ £_iTEC weto
SSNT SEALER 8P01 6D T3 Yag L rea
MOST 2-(/2°(APPAOR ) OF THE JOINT FACES

WEATHER - BARRIER AS SPECIFIED

THICKNESS, T aS SPECIFIED

CELLULAR GLASS ®12€ |NSULAT.ON

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL

IR R

10-0X-10

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/202



https://asbestosclaims.law/library/19413/202

II. 8. 2. b. contd
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All valves shall be packed and filled around valve stem and paéking gland assemblv with joint sealer,

to avoid water pockets.

Cementing of shop assemblies shall be done with the specified fabricating cement. In all cases the
joints shall be as thin as possible, with just sufficient cement to obtain good adhesion and complets
closure. In no case will wide cement joints, or voids and holes plugged with cement, be permitted.

c. Sealing Plate

(1)

(2)

This plate, shown in Figure 10-OX-17, shall be used where
installation is shown in Figure 10-0X-21.

ver insulation is terminated. A typical

This plate shall also be used at expansion joints in vertical runs to carry the weight of the insulatfon,

a3 shown in Figure 10-0X-19.

10-0X-12
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d. Expansion and Contraction Joints

(1)

(2)
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Expansion and contraction joints shall be installed as shown in Figures 10-0X-18 and 10-0X-19, in
both horizontal and vertical straight run piping, at 10-foot intervals.

At the various fittings, expansionand contraction joints shall be installed so that each runof pipe shall
have at least one joint in it, as shown in Figures 10-0X-20 and 10-0X-21.
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SECUREMENT e
APPLICATION OF CELLULAR GLASS INSULATION
TO VERTICAL RUNS OF LINE
FIG, 10-QX-21
Securement
(1} All outer layers of cellular glass pipe insulation 4 1/2 inches and larger in outside diameter shall be
secured with insulation strap.
(2) All inner layers and outer layers less than 4 1/2 inches in outside diameter sha.ll‘b e secured with
stainless steel wire.
{3) Use and location of strap and wire shall be as described in the GENERAL SPECIFICATIONS, Partl.
B. 6.
Support and Hangera

0

Where horizontal, low temperature plping is supported on the outside of insulation surfaces, inaccord-

ance with UCCC Standard P-82, insulation shall be complete with weather-barrier applied before piping

is placed in cradles.

may be supported on the outside of insulation.

10-0X-15
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UCCC Standard P-321is a guide to the maximum horizontal span or pipe which

Hangers attached directly to piping shall be insulated as shown in Figure 10-OX-22.
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Traced Installations

Traced lines, where specified, shall be-installed ind insulated in accordance with the GENERAL SPECI-

FICATIONS, Partl. B. 16.

‘Yeather-Barrier

(1}
B. 7.

(2)

GENERAL SPECIFICATIONS, PartI. B. 18.

‘Weather-barrier coating snall be applied in accordance with the GENERAL SPECIFICATIONS, Partl.

Weather-barrier of stainless s*eel jacketing, if required, shall be appliedin accordance with the
This requiremen: is indicated by the addition of the

letter M to the specification designation, thus: 10-OXM.

10-0X-1o
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

L . SPECIFICATION 14-J Preformed Flexible Plasti
Foam
.. Scope
g .. This Spacification describes the esaential requirements for the purchase and application of preformed flexible plast
§, {oam insulation for use on lodoor piping up to and including 3 inch I. P.S. normally operating at temperatures from 32
e up to and including 200 F.
.
i_ A. MATERIAL
= 1.  Composition
o
g Insulation shall consist of preformed flexible foamed plastic having a closed cellular structure.
N 2. Properties
g Preformed flexible plastic foam insulation shall have the following properties:
v Combustibility. . . . . . Shall be self-extinguishing.
a Density . Shall be not less than 6.5 1b per cu ft, nor more than 7.51b per cu
Ef‘ when tested in accordance with ASTM C 302, latest revision.
Resistance to Acids . . . Shall be resistant to common acids.
-
::‘ Resistance to Caustics . Shall be resistant to common caustics.
Shrinkage Shall be not more than 3% at 200 F.
.. Specific Heat Shall average 0.41 Btu per lb per degree F.
Temperature Limit, Maximum temperature without mechanical, thermal, or chemical failu
- shall be not less than 200 F.
Thermal Conductivity When tested in accordance with ASTM C 177, latest revision, or AST
. C 335, latest revision, the thermal conductivity at the following mea
temperatures shall not exceed the following values:
i Mean Temp Btu/inch, hr
‘F sq ft, °F
C 75 .28
- 120 .29
L. Water Absorption After 24 hours submersion, shall not exceed 0.5% by weight.
A3
£ . Water Vapor Transmission . When tested in accordance with ASTM C 355, latest revision shall not e
ceed 0.1 gram per sq ft per hour.
"' 3. Accessory Materials
a. Adhesive - Armatrong No. 520 or approved equal.
F b. Tape - Dutch Brand Trantex V-10 or approved equal.
L
c. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Twinsburg-Miller, Benjar
4T Foster Open Weave or approved equal.
{
d. Lagging Coating {color as specified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, Vi
masco Viny-Lag, or approved equal.
H
t
i
14-7-1
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I. B.
B. APPLICATION

1. Concealed Straight Plping

a. Preformed pipe covering shall be placed on the pipe by slipping it aver the end of the pipe or cutting it
longitudinally so that the insulation can be opened up sufficlentl to permit Placing it on the pipe. Wherever

joint has a tendency to Open up, it shall be secured with t.ea spacified tape.

b. All butt joints shall be Joined and sealed by a thin coat of the specified adhasiva. The adhesive shall be
allowed to dry to a non-tacky state. After the adhesive hag dried, the surfaces of the joint shall be pressed

firmly together.

c. Where pipes, pipe fittings or supports extead beyond the insulation, the edges of the {nsulation shall be

sealed with a fillet of adhesive.

2. Concealed Bent Piping

Insulation shall be installed on bent piping as describad in Part II. B. 1. The outer surface of the insulation

shall be wrapped with a lapped layer of tape to prevent opening of longitudinal joint,

3. Fittinss

a. Fitting covars which ean be fabricated of molded pips covering shall be prefabricated In accordance with

ASTM Recommended Practice C 4507 using adhesive as fabrication cement.

b. Fitting covers larger than those which can be made with molded pipe covering shall be field fabricated of
sheet insulation of specified thickness or multiple layers of sheet insulation built to specified thickness.
The sheet {nsulation shall be tightly fitted with all joints sealed with specified adhesive. The outer sur-
face of the insulation shall be secured in place by wrapping with a lapped layer of tape.

4. Piping and Fittings Exposed to View

a. Insulation of piping and fitting shall be installed as described in Parts II. B,

1, 2 and 3.

b. The specified reinforcing cloth shall be adhered to the insulation surface with the specified lagging coating
to provide a smooth, even surface. After the coating has dried, a second coat shall be applied to the cloth,

in sufficient thickness to provide a smooth, evenly textured, colored surface.

14-7-2
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