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UNION CARBIDE CHEMICALS COMPANY. - -
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

FOREWORD
General

A.

These Specifications describe the essential requirements for the
purchase and application of thermal insulation materials, 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 Specifi-
cations are identified by a two-digitnumber, followed by a letter,

" The applicéble Individual Specification and the thickness of insu-

lation to be used shallbe indicated in anlInsulation Design Sched-

“ule.

The General Specification constitutes an integral part of all the

‘Individual Spec:ficatwns.

Definitions

Where the following terms are found within the General and the

~Individual Specifications, they shall have meaning and signifi-

cance as defined:

1. Blanket +....Insulating material consisting of organic or in-
organic fibers, suitably felted, woven, stitched, bonded, or
reinforced, into flexible form. :

Z. By Others.....,Purchase or installation, or‘gothA of subject
' material will be made by other than Insulatlon Contractor or

insulation mechanics.

3. Curved Segment. . ... Block insulation of aniform thickness,

formed to fit contour of curvedsurfaces andw1th longitudinal
‘edges radially beveled.

4, Finish,,.. . Materialapplied to surface of ins ulatmn for pro-
tection and/or appearance. :
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FOREWORD - contd

B. Definitions — contd

5.

10.

11.

12.

13.

14.

Firmly...,.A section of pipe insulation, when securedin the
specified manner to a vertical pipe of corresponding dimen-
sion, shall remain at that elevation unsupported except by
friction,

Fitting Cover.....Block and pipe insulation patterned to fit
on flanges, valves, and other fittings, furnished in conven-
ient and matching sections.

Lagging.....Relatively narrow, flat block insulation, rec-
tangular in shape, of uniform thickness, and with longitudinal
edges radially beveled,

Loose Fill .....Thermalinsulating material in loose fibrous
or powdery form, for application within enclosed spaces,

Molded-Type Pipe Insulation.....A rigid or semi- rigid
thermal insulating material, preformed in semi-cylindrical
or segmental sections, or both, usually 3 ft. in length; for
application on pipe or tubing, furnished with or without finish
or attachments..,..{ASTM Standard C-168.)

Preformed Thermal Insulating Block .....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.)

Sectional Pipe Insulation,....Two semi-cylinders of pipe
insulation combinedtoform a complete circumnference.

Segmental Pipe Insulatwn. «+..Curved segments of pipe in-
sula.tlon of less than one-half circumference which, when
grouped and combined with an odd width, where necessary,
form a complete cxrcumference. '

Shaped Head Segment,....Blockinsulation patternedtofiton
shperical, flanged and dished, or other type, vessel heads,
usually with but a single radius - furnished in convenientand
matching sections.

Staggered

a, Pipe insulation shall be in a staggered position when,
upon application, the end joint between two abutting half -

-2 -
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FOREWORD

B. Definitions — contd

14, Staggered — contd

sections occurs at least one-third, but preferably one-half
the length of a section, from either end ofthe opposing half-
section.

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

¢. Multi-layer insulation shall be considered broken joint
when applied so that no two joints coincide except where they
cross at right angles.

15. Thermallnsulating Cement.....A preparedcomposition, in
dry form, comprising granular, flaky, fibrous,or powdery
materials, which, when mixed with a suitable proportion of
water todevelop a plastic consistency, and appliedand dried

\Qn place, forms a coherent covering that affords substantial
resistancetoheattransmission.....(ASTM Standard C-168,)

J

16. °~ Weather-Barrier (Weatherproofing)..,..Finish applied for
moisture and weather protection.

|- -
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPE CIFICATIQNS

I. GENERAL SPECIFICATIONS
Scope
This specification describes the essential requirements for the
purchase and application of thermal insulation materials. It also
constitutes 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 Equipment and/or Line Lists,
or as otherwise prescribed by the Department of
Design and Construction,

b, Pipe insulation shall be furnished in convenient
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 unable to provide acceptable test, or
performance data, to meet the requiremments of these
Specifications, representative samples of insulating
and accessory materials shall be submitted to the De-
partment of Design and Constructionin 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 rece1pt
of written request.

3. Packaging

Unless otherwise agreed, material shall be packed in
substantial containers, 80 constructed as to insure safe

-1 -
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I. GENERAL SPECIFICATIONS
-A. MATERIAL — contd
3. Packaging — contd

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, ifany, and purchase order number under
which shipment is made. Inaddition, where required,
container shall bear the work order number, the Item
No. (if any) for which material is intended and its
relative position and sequence of application.

5, 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, shallbe ascalled
for on bills of material or other purchase requisi-
tions.

6. Approved Alternates

Alternate insulating and/or accessory materials maybe
approved by the Department of Design and Construction,
but only where clearly shown that properties involved
satisfy all requirements which this Specification pre-
scribes,

7. Rejections

a. Insulation and/or accessory material will be re-
jected by purchaser, before or after delivery, where
physical and other properties do not meet the re-
quirements specified and no exemption has been
granted by the Department of Design and Construc-
tion.

-
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q’ I. GENERAIL SPECIFICATIONS
k A. MATERIAIL - contd
' 1. Rejections - contd
b. All costs in connection with rejected material shail
" be borne by the vendor,
" : B. APPLICATION
i, Thickness Schedule
" Unless otherwise specified, insulation in excess of
2-1/2 inchestotal thickness shallbe applied in multi-
layer construction in accordance with the following
table:
' Total Inner - Middle Outer
Scheduled Layer Lavyer 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
i : z ; :
6-1/2 2 2 2-1/2
7 2 2-1/2 2-1/2
l 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
1 9 -3 3 3
‘ 2. Condition of Material
Insulation materials, other than cements and mastics,
* may be applied only when dry.
3. Condition of Surfaces
a. Insulating material shall be applied to clean, dry
surfaces only.
I o
[
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GENERAL SPECIFICATIONS

B.

APPLICATION — contd

3.

Condition of Surfaces — contd

b.

Where insulationis applied to piping and equipment
operatinginthe temperature range of 0°F to 180°F,
the metal surfaces of said piping and equipment
shall be coated, in accordance with UCCC Coat-

ing Specifications, by others, prior to application

of insulation.

Voids behind name plates and tank legs shall be
filled and c.aulked, inaccordance with UCCC Coat-
ing Specifications, by others, prior to application
of insulation.

Insulation Supports

a.

Insulation on vertical equipment, exceeding 1'-5"
indiameter and 10'-0" in height, shallbe supported
by metal supports installed approximately every
12'-0" and above each vessel flange, inaccordance
with UCCC Standard IS-31. Length of horizontal
leg or supportangle shallbe 1/2 inchlessthan total
applied thickness of insulation.

Insulation onhorizontal equipment, 4'-0'" diameter
and larger, shall be supported by metal supports
installed inaccordance with UCCGC StandardlS-36,

Insulation applied to bottom head, or inside of skirt,
on skirt supported vessels, shall be supported on
metal supports installed inaccordance with UCCC
Standard 1S-42.

Insulation on dished heads of vertical equipment
shallbe supported by metal supports inaccordance
with UCCC Standard IS-31.

Wherenecessary toprevent entrance of moisture,
uppermost support shall be replaced with a metal
protective plate, as described in section I.B. 12 s
entitled ""Protective Cover',

UCC 021849
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GENERAL SPECIFICATIONS

B.

APPLICATION - contd

5.

Securement -

a.

Tie-Wire Anchors

Blank nuts, angle clips, and other approved attach-
ments shall be used for insulation tie wire anchors,
where shape of vessel prevents normal methods of
securement of preformed insulating materials. Blank
nuts, where required, shall be attached, standing-
edge to vessel surface, by light fillet weld, or par-
tially filled interface. Installation shall be done by
the Insulation Contractor, prior to application of in-
sulation.

Wire

(1} Wire shall be applied to insulation at proper
intervals by looping about the citcumference,
twisting ends tightly togethertoprovide proper
securement, and depressing wire ends against
insulation to prevent projections,

(2) Where shape of vessel prevents complete en-
circlement, securement shall be made to other
tie-wires, wire cables, or other anchors for
this purpose, '

c. Insulation Strap

(1)  All pipe insulation on steamtraced 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
circumference, stretchingto suitable tightness

-5 -
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I. GENI;ZRAL SPECIFICATIONS
B. APPLICATION -« contd
5. Securement - contd
c. Insulation Strap - contd

withan approved banding machine, and clamp-
ing in place at joint. Strap joint shall consist
of one double-prong clip, or two clips fur-
nished without prongs. Clips shall be located
on the vertical side of pipe insulation,

(3) Where shape of vessel prevents complete en-~
circlement of strap, securement shallbe 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 circumierence and one strap joint
for each additional 10 feet, or part thereof.
These joints shallbe spaced at equal distances
about the vessel,

d. Spacing of Strap and Wire

- (1) Spacingof insulation strap and wire over equip-
ment and pipe insulation shall be based on
length of block or section., Where 36-inch
length insulation is applied in staggered ar-
rangement, four loops will be required at
average nine-inch intervals, so that no loop
is located more than 4-1/2 inches from any
end joint., Where 18-inch lengthsare applied

in staggered arrangement, only two loops per
length shall be required,

. : -0 -
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1. GENERAL SPECIFICATIONS
B. APPLICATION - contd
5. Securement - contd

d. Spacing of Strap and Wire - contd

{2) Spaciﬁg of strap and wire on pipe insulation
shall correspond to Figures GA-l, and GA-2.

LOCATION OF FASTEMNING

SECUREMENT OF SINGLE LAYER INSULATION TO PIPE

FIG. BA~t

-7 -
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I. GENERAL SPECIFICATIONS
B, APPLICATION «: contd

5. Securement - contd

' d. Spacing of Strap and Wire - contd

OFFSET A MININUN OF 5"
FROM ALL ENG JOINTS
UNDERNEATH

OKE HALF LENETN OF,
PLPE INSULATION

LONDITUDIKAL JOINTS ON OUTER
LAYERS OFFSET & MININUM

OF 2° FROM ALL LOMGITUDINAL
JOINTS UKDERNEATH

STRAP, BR WIRE, AS SPECIFIED
DUTER LATER PIPE (NSULATION

LOCATION Of FASTENING
SECUREMENT OF MULTIPLE {AYER INSULATION TO PIPE

8. ea-2
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1. GENERAL SPECIFICATIONS
B. APPLICATION -~ contd

6. Name Plate Clips

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

7. Junction of Thermal Insulation with Fire Resistant
Materials .

a, Insulation thickness on tank legs, and similar equip-
ment supports, shall be notless than adjoining fire
resistant materials. Where thickness of thermal
insulation exceeds that of fire resistant materials,
surface of insulation shall be neatly and uniformly
finished with a wide bevel, - feathered to provide
appearance of continuous surface and eliminate a
definite surface joint, '

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

8. . Nozzle Flashing

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

NOTE' COMPLETE WEAYTHER-BARRIER
OVER INSULATION BEFORE
INSTALLATION OF FLASHING,
HEAVY CANT OF CAULKING MASTIC

< GLASS-FIBER REINFORCED
\WEATHER -BARRIER
3 INSUL ATION

L\ [

VESSEL NOIZLE
A4
\ f / 7TV LI
\ AL A
v ] L IR P X T
. ” A b o= 4
7 . Lo}k 1 7]
7 A “
i I ;, ; h—80LT HEADS
eyl ,; ' VESSEL NOZZLE
# A VESSEL INSULATION e, \ ! ]
7 A &
AN :u.: VESSEL
e B - < 4
S STANDARD REWNFORCED

CORNER AS PER GA-4¢

DETAIL a

FLASHING ON TOP NOZZLES OF EQUIPMENT

(W L N NS R WL B N RSP

F1G. GA-3
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I,

GENERAL SPECIFICATIONS

B.

APPLICATION -~ contd

9 bl

10,

) A

- bility of scorching or ignition. Where located indoors,

Protection of Flammable Surfacings

When. applying sheeting jacket, flammable surfacings
shall be stopped at least six inches from brackets,
hangers, .and other hot projections, to avoid possi-

such areas shall be surfaced with insulating cementto
provide drainage., For other locations, a minimum
1/16 inch thick coat of heat-resistant sealer shallbe
applied, '

Painting

Painting of bare andinsulated surfaces, where required,
will be done by others.

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 Con-
struction, 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 tham 10
inches on centers, or sheet metal screws where use
of strap isimpracticable. Sheet metal screws shall
not be used on jackets over low temperature insula-
tion where possibility exists of piercing weather -
vapor barrier membrane. This protection will be
provided by the Owner.

b. Corners of insulated ducts, breechings, and other
flat-surfaced equipment shall be reinforced by in-
stallation of expanded metal lath corner bead, or
corner inserts when approved, Bead and insert
shall be provided by the Insulation Contractor and
installed by insulation mechanics, following appli-
cation of insulation block, securingit firmlytoblock
tie wires, Cement shall be forced through lath
flange to provide proper key.

M-
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I. GENERAIL SPECIFICATIONS
B. APPLICATION - contd

12, Protective Cover

Insulation terminating at an intermediate point on the
side of a vessel shallbe protected from physical abuse
and moisture penetration, by installation of a continu-
our metal plate attached to vessel by means of a con-
tinuous weld immediately above insulation. This pro-
tection will be provided by the Owner,

13, Appearance

Lapped joints, selvage ends, and other irregularities
of surfacing materials shallbe concealedfrom general
view wherever possible,

14, Insulation for Safety

a. Where it is required to insulate piping or equip-
ment for safety, only that portion shall be insula- -
ted which is located not more than 6' -0'" above
operating levels, or where there exists possibility
of human contact. Piping in trenches, unless
otherwise specified, shall not be insulated for
safety below grating level, Exposed ends of insu-
lation shall be beveled with insulating cement to
provide proper seal and drainage.

b. Where specified, thermalinsulation shall be omit-
ted and protection provided by erection of a suit-
able safety guard, This guard willbe provided by
the Owner.

15, . Steam Traced Installations

a. Accessories - Pressed steel spacers shall be of
No. 16 Gage (.0598"), constructed according to
UCCC Standard P-84A, as manufacturedby A. J.
Gerrard. These spacers shall be furnished by
the Insulation Contractor.

- 11 -
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I. GENERAL SPECIFICATIONS

B. APPLICATION - contd

.15. Steam Traced Installations - contd

b. Assembly - Typeand size of tracer lines; methods
of clamping, hanging and supporting them; and size
of pipe insulation to be applied, shall be in accord-
ance with UCCC Standards P-84, P-84A and GA-4,
supplemented by Insulation Design Schedules, where
required. In addition to assembly directions con-
tained in Standards P-84 and P-84A, pressed steel
spacers (and pressed steel clamps, where installed)
shall be spaced on 18-inch centers for copper tracer

lines. Temporary installation of assembly will be
done by others,

-

INSULATION STRAP PIPE INSULATION THICKNESS T,
AS SPECIFIED

I iy 1 wﬂ"’ﬁf_’wj’“ e ﬁ’ab‘mb‘h"‘&zﬁ‘}'«?“u% ¥ wa?i
PR %&‘;&&\x £ wiﬁk

STEAM TRACER LINE INSTALLED SPACER, PER -84,
AS PER STANDARD P-84 on u" c::‘r(n!a STD. P-84-a

. -APPLICATION OF INSULATION TO STEAM TRACED LINES

FI6. 6a-4

c. Pipe insulation shall be applied in required sizes
and carefully fitted to heated companion lines in
manner prescribed in these Specifications and in
the Individual Specifications, Tracer assembly
shallbe firmly and permanently secured

- 12
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I. GENERAL SPECIFICATIONS

B. APPLICATION — contd

15, Steam Traced Installations — contd

in place by insulation mechanic during application
of insulation, adding or relocating spacers where
required to insure firmness of contact,

d. Protective Lining - When aluminum pipingis to be
' steam traced, or where elsewhere required,
aluminum piping shall be separated from tracer
assermnbly by insertion of not less than two wrap-
pings of glass fiber tape. Care shall beexercised
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 that point.

16. Weather-Barrier Coatings

a, Insulation shall be coated with a weather-barrier
at time of installation,

b. Coatings shall not be applied when atmospheric
temperature is below 32°F, Where circumstances
prevent immediate application of coating, insula-
tion shallbe temporarily protected from inclement
weather. B

¢. Where sprayed weather-barrier is to be applied,
adjacent areas not to be coated, such as valve
stemns, handles, gauge glasses, instruments and
other adjacent equipment or structures, shall be
masked or otherwise protected.

d, A heavy fillet of caulking mastic shall be applied
at all inside corners of insulation and at all junc-
" tions of insulation and metal, prior to application

of weather-barrier coating. o

e. Weather~barrier membrane shall be carried out
six inches onto metal, beyond termination of in-
sulation at supports, skirts or other projections,
and sealed to the metal.

f, Allweather-barrier coatings shallbe firmly bonded
to insulation surface and reinforced with glass fiber

-13-
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1. GENERAL SPECIFICATIONS
B, APPLICATION - contd

16, Weather-Barrier Coatings - contd

cloth. Joints of reinforcingcloth shall be uniform
in thickness and have a smooth unbroken surface,
free of pinholes, Care shallbe taken thatopenings
inweave of clothare completely sealed and hidden
with specified coating.

g. (1) Where asphaltic weather-barrier coatingsare
usedon large vessels and lines, they shall be
applied by spraying, using the hot spray
method. Where conditions make spraying
practicable, such as small lines, application
shall be by brushing, troweling, or palming.

(2) The combinedthickness ofthe weather-barrier
- coatingand reinforcing cloth shall be notless
than 1/8 inch, when dry.

h. (1) Where flame-resistant, modified polyvinyl
acetate emulsion weather-barrier is specified,
it shallbe applied by either cold spray, palm-
ing, troweling, or brushing,

(2) Thecombinedthickness of the weather-barrier
coating and reinforcing cloth shall be not less
than 1/16 inch when dry,

-14-~
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I. GENERAL SPECIFICATIONS

B. APPLICATION ~ contid

16. Weather-Barrier Coatings - contd

(3) A1l outside corners of insulation shall be
rounded and the weather-barrier coating pro-
vided with adouble layer of reinforcing cloth
as shown in Figure GA=5,

GLASS-FIBER REINFORCING CLOTH OVERLAPPED
AT LEAST 8 EACH DIRECTION

WEATHE R« BARRIER >

ROUNDED
CORNERS

WEATHER-BARRIER

HIGH OR LOW TEMPERATURE SURFACES

APPLICATION OF WEATHER-BARRIER COATING AT CORNERS

'FIG. GA-S

- 165 of 15 -
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PRESSED STEEL SPACER

NOTE:

MATERIAL SHALL BE ASTM A7 CARBON STEEL.

REVISED: B-3-53 UCC 021864

THIS STANDARD IS MANDATORY ONLY WHEN INCORPORATED,
WHOLLY OR WITH EXCEPTIONS, INTO DESIGN REPORTS,
DESIGN DRAWINGS OR OTHER DESIGN DATA, OR INTO
BILLS-OF-MATERIAL. OR PURCHASE ORDERS.
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CARBIDE AND CARBON CHEMICALS COMPANY

A pivisioN OF

UNION CARBIDE AND CARBON CORPORATION
CLAMPS AND
CLASSIFICATION: DETAIL

STANDARD N2
SPACERS FOR P84AL
STEAM TRACED LINES
sPonson: H2B BY: Z7F  oate: 3/7 /53
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1.

UNION CARBIDE CHEMICALS COMPANY

DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

I, SPECIFICATION 10-B

A. MATERIAL

Composition

- Cellular Glass

This specification describeés the essential requirements for the
purchase and application of preformed cellular glass insulation,
for use in building roofs, side walls and floors.

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

Material shallbe composed of glass, complete inorganic,
processed and molded at temperatures sufficienttopro-
duce a rigid, cellular thermal insulation.

Properties

Cellular glass insulation shall have the following prop-

erties:

Acid Resistance . . .

Alkalinity . . . .. . .

Ca%i.lla.rity e e e e
Coefficient of Expansion .
Combustibiliﬁy e e e e .

Composition . .

Compressive Strength . .

Impervious to common
acids and acid fumes,

pH = 7.5

0

0.0000040 per *F
Incombustible

A true glass; completely
incrganic,

100 1bs. per sq. in,

-1-
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II. SPECIFICATION 10-B

A. MATERIAL - contd

2. Properties - contd

Depsity. . . . . . . 9toll lbs, per cu, ft,
« Flexural Strength . , . , 1001bs. per sq. in.

Hygroscopicity. . . . . Noincreaseinweightin
' : 246 days in air at 90%
relative humidity.,

Modulus of Elasticity :. . . 200,0001bs. per 8q. in.
Shear Strength ., . . . , 641bs. per sgq. in.
Specific Gravity . . . . 0.16

SpecificHeat . .. . . . 0.20 BTU per ib.
Tensile Strength . . - . .. ., 841bs. per sq. in.

Thermal Conddctivity . . . Shall not exceed values
' ' at the following mean
temperatures:
Mean Conductivity
Temp, "F Btu/hr. ,sq.ft.
*F,inch thick
50 0.40
300 0.55

Thermal Diffusivity . . . .0.40 sq. ft. per day

Water Absorption. . . . .0.2% by volume on 2*'x
12" x 18" block {all on
surface only.)

Temperature Limite . , . Minus 350Fto plus 600F

UCC 021866 | -
w
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+
II. SPECIFICATION 10-B
‘ A. MATERIAL -~ contd
." 3, Accessory Materials
I; a, Cellular glass insulation
b. Asaphalt - 180° Hot Asphalt

[‘ c. Asphaltic Cement - Pittsburgh-Corning Asphaltic

, cement, or approved altgrnate.
' d, Felt - 15 1b, asphalt saturated.
L
!
~— -
l UCC 021867
S

R
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II. SPECIFICATION 10-B
B. APPLICATION
1. Roof Decks (General)

. a. VUnless otherwise specified, insulation irn access

. ' of 2-1/2 inches total thickness shall be applied
in multiple layers as specified in GENERAL
SPECIFICATIONS, Part 1.B.1.

b. Roof Decks shall be plane, dry, clean and free
from holes through which bitumens might drip.
All materials used shall be dry before and during
application.

c. Insulation shallbe adhered to the preparedsurface.
by firmly embedding in molten hot asphalt. Mop
only edges of block and area on which insulation
can be immediately laid.

d. Each layer of insulation shall be applied with all
joints tightly butted and sealed with hot asphalt,
Insulation shall be appliedin parallel courses and
all joints between blocks staggered. Asphalt shall
be heated not more than 360°F.

e. After insulation is installed as specified, entire
surface shall be flood mopped with 1/16" inch
thick (minimum)} coat of hot asphalt and allowed
to set. Any cracks or voids present after first
mopping shall receive.- 2econd mopping to insure
complete seal priortoapplication of built-up-roof.

2. Flat Roofs
Figures 10-B-1, 10-B-2, and 10-B-3 show typical in- -

sulation details of roofs having slopes that do not ex~
ceed two inches per foot.

, : : UCC 021868
e —
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11. SPECIFICATION 10-B
B. APPLICATICON
2. Flat Roofs

SLAG OR GRAVEL
BURT UP

ROOF

‘e v a4 0 2 "

. P [
e * £
e .

SPECIF|
CELLU

IN HOT

WALL

ONCRETE ROOF CK

FIGURE 10-B~=]

tED THICKKESS OF
LULAR GLASS EMBEDDED

ABPHALT

SLAG OR GRAVEL
BUKLY UP RCOF
/ .

FRA NN 5 XS 53 SN SSBELN 2SN 3 NIIB S

SPECIFIED THICKNESS
OF CELLULAR OLABS

EMAEDDED IN HOT
SPHALY

(e—WCOD DECK
Y NAILING STRIP

VAYAYAY,

WO0OD ROOF DECK

FIGURE j)0-8-2

-5-
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II. SPECIFICATION 10-B
B. APPLICATION

2. Flat Roofs

SPECIFIED THICKNESS
OPF CELLULAR GLASS

SLAG OR GRAVEL BEDODED IN HOT ASPHALT
f BUILT-UP—ROOF

¥’ » i T 0
M ade JLes e—STEEL DECK
IF WIDTH OF CHANNEL
I8 1 172" Ok MOAE
LEVEL DECK WITH
POURED STPBUN
P il

METAL ROOF DECK

FIGURE i1Q0~B8-3

| _ UCC 021870 -
M
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II. SPECIFICATION 10-B
B. APPLICATION

3, Pitched Roofs

Where insulation is specifiedfor roofs, having a slope
in excess oftwoinches per foot,they shall be insulated
as shown in Figure 10-B-4,

TREATED WODD NALING STRIPS
FACED AS REGQUIRED sY ROOFING
MANUFACTURER

BPECIFIED THICKNESS OF CELLULAR
GLASS EMBEDDED IN HOT ASPHALY

FINISH ROOF ., AS BPECIFIED

DECK (SEE FIGURES
1,2 & 3 FOR DETAILS
OF VARIOUS ROOF DECKS)

PITCHED ROOF DETAILS

FIGURE 0~B~4

-7 -
UCC 021871 .
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II.

SPECIFICATION 10-B

B. APPLICATION - contd

4. Walla and Ceilings

a, Where cellular glass is specified for smooth surfaced
interior walls or céilings, it shall be applied in the
following manner.

(1) Surfaces requiringinsulation shall be dry, clean,

smooth, and primed with a brush coat of hot asphalt.

(2} Cellular glass shall be applied using hot asphalt

(3}

as an adhesive. Back of block and two adjacent
edges shall be dipped in hot asphalt and applied

" to the primed surfaces while asphalt is still mol-

ten. Asphalt shall be heated not more than 360°F,

Block shall be applied with all joints tightly butted,
and fully sealed with asphalt, Thickneas of asphalt
joint shall not exceed 1/16 inch. Insulation shall
be applied in parallel courses with all joints be-
tween blocks staggered.

Where cellular glass is specified for interior walls
and ceilings, and surfaces are irregular, it shall be
applied in the following manner.,

(1)
(2)

(3)

Surface requiring insulation shallbe dry and clean.

Cellular glass shall be applied with asphalticce~
ment gobs. Cement shall be applied near the four
corners of the backface ofthe block, and a trowel
coat of the same cement on two adjacent edges.
Apply block with sufficient manual pressure to
assure tight joints and good contact with the ma-
sonry wall. Thickness of asphalt joints shall not
exceed 1/16 inch.

All finish surfaces of insulation shall be true,
plumb and flush,

-8 -

UCC 021872

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S...

ACL Doc 18655 - Page 32 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/32


https://asbestosclaims.law/library/18655/32

B.

(U R - . A . WL, W N

11. SPECIFICATION 10-B

APPLICATION - contd

5. Concrete Floor Slabs

a. Foundation Wall Method

{1} Where specified, insulation shall be applied to
foundation walls as shown in Figure 10-B-5.

{2) Insulation surfaces adjacent to foundation wall

and floor slab shall be separated from the con-

" crete with a layer of roofers felt cemented to the
insulation block with hot asphalt.

{3) Blocks shall be installed with adjacent edges and
back surfaces dipped in hot asphalt and applied
while asphalt is still molten. All joints shall be

tightly butted.

TWO LAVERD ROOFERS FELY

’ /"coﬂcﬁ!"’! oLAD
T J
Tl T

3

o
N>~

GRAVEL

FOUNDATION
waLL X

CELLULAR OLADS

INSULATED FOUNDATION WALL

FIGURE 10-9-5

-9-
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I1.

SPECIFICATION 10-B

B. APPLICATICN - contd

5. Concrete Floor Slabs - contd

b, Slab-Border Method

-{l} Where specified,

insulation shall be applied to
foundation walls as shown in Figure 10-B-6,

TWO LAVERG ROOFERS PELY

FOUNDATION
WaLL

CONCARTE !Il.ll

RS AR U S
RRKE
:
;
. -

SPECIFIED THICKNESS OF
CELLULAN gLASS LNOEODED
IN NOT ASPHALTY

INSULATED FLOOR SLAB

FISURE 10-8-8

1” LAYER OF SAWD

GRAVEL

(2) Imsulation surfaces around the perimeter shail be
separated from the slab edge and foundation with
a layer of roofers felt cemented to the insulation
block with hot asphalt.

{(3) A layer of sand, approxima.te]y one inch in thick-
ness, shall be applied over gravel before apply-

ing insulation.

(4) Blocks shall be installed with all joints tightly

butted.

UCC 021874
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II. SPECIFICATION 10-B
B. _APPLICATION - contd

5., Concrete Floor Slabs - contd

b. Slab-Border Method

- (5) After insulation is installed as specified, entire

' - aurfzce shall be flood mopped with a 1/16 inch
thick (minimum) coat of hot asphalt prior to pour-
ing of floor slab. Aasphalt shall be heated toa .
temperature not exceeding 360°F.

.

.11 -
UCC 021875

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 35 of 227 asbestosclaims.law/library/18655/35


https://asbestosclaims.law/library/18655/35

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

11. SPECIFICATION 10-H , ~ Cellular -Glass

Scope

This spem{icatxon describes the essential requirements for the
purchase and application of preformed cellular -glass insulation,
for use on equipment and piping normally operating at tempera-
tures above 70°F, andup to 600°F. It is applicable toboth indoor

and outdoor service,

Procedures outlined in the GENERAL SPECIFICATIONS are
applicable to and constitute an integralpart of this specification..

A. MATERIAL

1, Composition

Material shall be composedof glass, completely inorganic,
processed and molded at temperatures sufficient to pro-
duce a rigid, cellular thermal insulation.

2. Properties

Cellular glass insulation shall have the following prop-
© erties:

Acid Resistance . . . . . lmpervious to common
. acids and acid fumes,

Alkalinity . . . . + .« pH = 7.5
Capillarity . . . « . . . 0O

Coefficient of Expansion ., , 0.0000040 per °F
Combustibilitf . » + + -« . Incombustible

Composition . . . . . . Atrue glass;completely
inorganic.

UCC 021876
- ], -
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1I..  SPECIFICATION 10-H
A, MATERIAL - contd
2. Properties - contd
Compressive Strength. . . . 100 lbs, per sq, in.
Density . . . . . . . .9 to 111lbs, per ca, ft.
Flexﬁral Strength . . . . . 100 lbs. per sq, in.
Hygroscopicity . . . . . .Noincrease inweight in
' ' 246 days in air at 90%
relative humidity,
‘Modulus of Elasticity . . , , 200,000 lbs, per sq. in.
Shear Strength . . . . . .641bs. per sq. in.
Specific Gravity. . . . . .0.16
Specific Heat. . . . . . ,0,20 Btu per lb,
Tensile Strength . . . , .841lbs. per sq. in.
Thermal Conductivity , . . . Shall not exceed values
at the following mean
temperatures:
Mean Conductivity
Temp. °F Bty/hr.,sq. ft.,
°F,inchthick
50 0. 40
300 0.55
Thermal Diffusivity . . . .0.40 sq. ft. per day
Water Absorption . . . . .0,2% by volume on 2" x
12" x 18" block {all on
surface only.

Temperature Limits . . . . Minus350F toplus 600F,

3. Accessory Materials

a. Cellular glass insulation

- -

UCC 021877
-2 -

_
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1. SPECIFICATION 10-H
A. MATERIAL - contd

3, Accessory Materials - contd

b, Cushioning material

Equipment - 1-1/21b, density, Aerowrap P-308,
Fine Fyber Felt, )

Piping - Piping 350F and under, Ultrafine, Super-
fine, Mono-Kover, Piping above 350F, Aerowrap
P-308,

c. Stainless Steel Wire - ,0475 inch dia., type 304,
cold drawn, bright annealed, 18 gage.

d. Stainless Steel Insulation Strap - 1/2 inch x .020
inch, type 304 or approved alternate.

Stainless Steel Die Cut Strap - 3/4inch x.023 inch,
2-inch fingers on 9-inchcenters, A. J. Gerrard or
approved alternate. -

f, Stainless Steel Clips - Double pronged, type 304,
A, J. Gerrard or approved alternate,

g. Strap Anchor Clip - A. J. Gerrard's strap hanger.

h. Anti-Abrasion Coating - Keen Cement or approved
alternate,

i. Weather-Barrier Coating - {color as specified} -
Vimasco WC~1, Benjamin Foster Sealfas "C", or
approved alternate.

j. Reinforcing Cloth - Glass fiber, 10 x 10 thread
count, Perma Glas Mesh, or approved alternate,

k. Staples - 5/8 inch x 1/2 inch, stainless steel, A, J.
Gerrard or approved alternate.

1. Adhesive Cement -~ Miracle Adhesive Type H or ap-
proved alternate,

m. Fabricating Cement - Miracle Adhesive RT-1000P

or approved aliernate.

| -3 -
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II. SPECIFICATION 10-H
A. MATERIAJL - contd

3. Accessory Materials - contd

n, Heat Resistant Sealer - Benjamin Foster No. 30-43
or approved alternate. '

o. Glass Wool Blanket - White glass wool, Hex Nett-
ing one side, expanded metal lath on other side -
Fiber-glas Metal Mesh Blanket,

P. Insulating Cement - Hydraulic setting - Baldwin-
Hill Powerhouse, KEagle Picher one coat or ap-
proved alternate,

-4 -

— UCC 021879
e )

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 39 of 227 asbestosclaims.law/library/18655/39


https://asbestosclaims.law/library/18655/39

II‘

- ... ., T, W, .

(. .- - . .

SPECIFICATION 1C0-H

B.

APPLICATION

1I

Equipment

a.

Insulation Supports

Equipment shall be provided with insulation supports
as called for in the GENERAL SPECIFICATIONS,
Part I.B.4. ' .

Thickness Schedule

Unless otherwise specified, insulation in excess of -
2-1/2inches total thickness shall be applied immultiple
layers as specified in GENERAL SPECIFICATIONS,
PartI1.B.1.

Cushioning Blanket

(1) On horizontal equipment, a one-half inch thick
‘blanket shall be applied over the entire surface,
as a cushioning material, prior to the application
of the cellular glass insulation,

{2) On vertical equipment, two layers of one-half inch
thick cushioning material shall be applied overthe
top head, and one layer of one-half inch thick
cushioning material over the sides and bottom
head. Blanket shall be secured in place with a
minimum amount of No. 18 gage stainless steel

wire., Cellular glass ingulation shalithen be
applied over blanket in manner described in this
specification, Cushioning material will notbe con-
sidered as part of the specified insulationthickness.

Curved Surfaces
Cellular glass block insulation {curved segments or

shaped head segments) shall be shop fabricated and
fitted to a one-inch greater diameter than that of the

-5«
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II. SPECIFICATION 10-H
B. APPLICATION - contd
1. Equipment - contd
d, Curved Surfaces - contd

vessel to which it is applied. Block insulation shall
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 any other layer, Typical installation is shown on
Figure 10-H-1,

THWCXNESS T
A8 seeciFied

MEAVY FILLET OF
CAULRING MASTIC

NG BLANNET COMPRESSED 'I’O
I3 OVER TOP HEADS AND MAN-
”DELE\’S OF VERTICAL EQUIP-

THICKNESS T,A8
SPECIFIED

CELLULAR 3LASS YESSEL
INSULATION

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD 8 NOZZLE

18, 10-H-}

e, Flat Surfaces

Flat block shall be applied to flat surfaces in the same
manner as previously specified for curved surfaces
when operating temperature of equipment is in excess
of 150 F. When operating temperature of equipment
is 150 F or below, cushioning material will be omitted
and block applied directly to metal surfaces., Secure-
ment shall be as specified in the Insulation Design
Schedule and/or Line List.

v
tH
:
§
§
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SPECIFICATION 10-H

B. APPLICATION - contd

1. Equipment = contd

f. Securement

(1) Where contour of vessel permits firmand effective
attachment, all layers of cellular glassinsulation
shall be secured in place with stainless steel in-
sulation strap. Insulation applied to irregular
surfaces, where use of insulation strap is im=-
practicable, shall be secured with No. 18 gage
stainless steel wire.

(2) 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
specified stainless steel wire secured to support
as shown in UCCC Standards 1S-21, IS-36, and
1S-42. Quter layer of cellular glass insulation on
bottom heads of vertical equipment, or heads of
horizontal equipment shall be secured with insu=~
lation strap as shown in Figure 10-H-2.

TRAP AUCHOR C.IP3 IZLTAIL'N')
Hesaen o 12" eLhTERy
ARODND VESICL TROUNFERENZT

INILLATION STHAS <=
OVER ANCHORCLI

CTELLUL AR GLASY:
INSULATION

l

b‘_é" L0OUSLE FRONS TLIFS

o THICKHESS T -
S /

¥ SHALL B¢
PIELE O BY

2
CLLLAAR wATD
{ s Zﬁmt‘

CISMED MEAD Ws&\."l
PREFEBRICATES 1N Ow|
INOIVIDUAL SEOMENTS.

!
X D7° STALY
-rn IPECITILD THICANEIS T e e e S

w M STANLESS JTLEL RNG ANCGND !
\ m:m.g nm 13 00T REQIUALE. -
g AT LS S |

TG oPROITE FaLE Ak

K py HROURH
i e T ENPOR ALY W ITH WIRE
& :
’;/// : 1% 236" 3LCT POR
7 IRSULAT BN nu»\\ } 1
. x—-—mm.\t PRORE Ly 8 h L !

SECUREMENT FOR BOTTOM HEAD INSULATION DETAIL “a"

ON WELDED DISHED HEAD VESSELS STRAP ANCHAR-CLIP
STAINLESS STEEL | HARD DRAWW)
FIS 10 w3
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1.

SPECIFICATION 10-H
B. APPLICATION - contd
l. Equipment - contd

f. Securement - contd

(3) Where specified, block shall be applied directly
to metal surfaces, such as duct work, with ad-
hesive or other approved securement. Where
block is specified to be secured with adhesive, it
shall be embedded firmly into a surface coat.

g. Expansion joint

(1) Cellular glass applications shall be provided with

expansion joints at vessel flanges constructed as
shown in Figure 10-H-3, '

FILL WTH
CUBHIONINS MATERIAL

VESSEL FLANGE

:;‘%
E]

SEGNENTS

A gunmacEs D Wit APPROVED PABRICATING CENENT
N Iy N SRR SR
g, g SN 11 I BEOMEXTS.
~ '
¥
y
CK8ILL L
VS
~f y APPROVED FARRICATING
“.l W:’SN CENENT USED 1O J0IN
RIULATION ar CELLILAR QLABS 5:DLK
SUPPORT 3 FOR FARRICAYION OF
\
)

WEATHER SARRER
A3 SPECIFIED

g BN
CELLULAR §LASS BLOCK

oF EDEES

WEAVY FILLET OF cw;;lu BASTIC

AY ALL 143iDK CORNEN

ROSK OW KODE SUPROATRD 8Y
VESSEL SXGWENTS AY TH 1S POUNT

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE

8. 10-8-3

UCC 021883
-8 -

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S...

ACL Doc 18655 - Page 43 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/43


https://asbestosclaims.law/library/18655/43

11,

(W B NN WL WL BN R LN

SPECIFICATION 10-H
B. APPLICATION -~ contd
1. Equipment - contd
g. Expansion Joint - contd

(2) Longitudinal expansionof vessels shallbe provided

' 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 in similar
manner as shown in Figure 10-H-4, '

CUSHIONING BLANRET

CELLULAN GLASH INSLLATION

AOUND ALL OUTBIOE CORNEND

INJULATION SUPPORT
SURFACE COATED WITH ANT) -ADBABION COATING AT
TIME OF WNSTALLATION ANO BLOCK INSTALLED
WHILE COAT IS STILL TAGKY,

BLIP JOMT

FHLLED WITH CUSHIDMNE

NATERIAL SURFACES COATED WITH ANTI-ABRASION COATING AND

ALLOWED YO DAY REFORE INSTALLATION
WEAVY FILLET OF CAULKING MASTIC INSIOE
CORNERS.

WEANTHER DARRTER AS SPECIFIED

NOTE:
075_ INILATION SUPPORT (8 LOCATED DIRECTLY AROVE BOTYOW MEAD, SL.1P JOINT NOT REQUIRED

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION JOINT

FI8. 10-H-4
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II. SPECIFICATION 10-H
B. APPLICATION - contd %
1. Equipment - contd
g. Expansion Joint - contd

(3) One inch of cushioning material shall be packed
around nozzles and projections where they extend
through the insulation, to prevent crushing of the
insulation by contraction and expansion of the
vessel, Typical application is shown in Figure

lo-H-SQ

FILL WITH APPROVED
CUSHIONING

SLIP JOINT SURFACES COATED WiTH
ANTI-ABRASION COATING AND ALLDWED
TO ORY BEFORE INSTALLATION

\

APPLICATICN OF CELLULAR GLASS INSULATION TO NOZZLE.

e -l

UCC 021885
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II. SPECIFICATION 10-H
B. APPLICATION - contd
1. Equipment - contd
g. Expansion Joints - contd
(4) Corrugated mechanical expansion joints on piping
(usually listed as equipment item) where cellular

glass products are specified shall be as shown in
Figure 10-H-6,

INNER BORE OF JOINY 10 COATED v— SHEET METAL JACKEY TD OF SECURED
WITH ANTI-ADRASION COATING AND WITH INSULATION STRAPPING AND

ALLOW TO DRY SEFORE INSTALLATION ANCHORED AF ONE ENO OWLY

CELLULAR QLASS NOLDED
PIPE (#SUCATION

CELLULAR GLASS PIPL
K INSULATION

/'/

HEAVY FILLET. OF CAULRING
MsTIC

A%

t‘\“ L
e,

e 3

CUSHIONING
MATERIAL

NOT LESS THAN TWiCE
INSULATION THICRNESS NOR ——- #0 INSULATION SETWEEN SHEET
1298 THAN 3" : ﬁ’# JACKET & CXPANSON
: Wt

EXYENG FITTING WEATHER
BARIEA NOT LESS THAR
4" DYIR MIPE INSULATION
WEATHER BARRIER

WEATHER SARNIER, A3 SPECIFIED

: APPLICATION OF CELLULAR-GLASS INSULATION TO A .
MECHANICAL EXPAISION JOINT

Fi6. 10-R-§
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II. SPECIFICATION 10-H

B, APPLICATION - contd

1. Equipment - contd

g. Expansion Joints - contd

(5) Expansion joints in flat surfaces or cylindrical

vessels shall be insulated withflexible blanket in-
sulation to permit movement of the expansion joint,
Typical installation is shown in Figure 10-H-7.

GLASS WOOL METAL MESH BLANKET DF
SPECIFIED THICKNESS FACED OUTSIDE WiTw
EXPANDED METAL LATH AND ON THE

APPROV,

INSIDE WITH | HEX WIRE NETTING— r:ﬁ?‘éz’:zlgb
/

EXPANDED METAL LATH EXTENDED
OYER BLOCK A MIN)MUM DF &
AND SECURED WITM TIE WIRES

CELLULAR GLASS
BLOCK INSULATION

/2" BLANK NUTS OR OTNER
ED SECURENENT ON 12" !
CENTERS STAGGEREQ HOTE VOIS OF EXMAMDED METAL LATH

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

FINISH 08
T SPECIFIED

THIGKNESS T,
AS SPECIFIED

‘ Zcusméuma BLANKET S SPECIFIED

TO SE FILLED WITH HYORAULIC SETTiNG
CEMEMT TROWELED FLUSH WITH SURFACE
OF LATH

FIB. 10-K-7

UCC 021887
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1. SPECIFICATION 10-H

B. APPLICATION - contd

]

1. Equipment - contd

i, Flat Heads

(1} Insulation on top flat heads of vertical equipment
shall be appliedin the same manner as previously
described in this specification, Water pockets
shall be eliminated and proper drainage provided
as shown in Figure 10-H-8. :

? CELLULAA 9LASS BLOCK
PALEN BLOCH NOULATION (o BEmAP PLAERIRD AB VERMSL MOZZLR
. PER g4~3
THICANEDS 7,
A8 SMCIPIED
e ST
" CUBMIONING SLANKET
7 MiN.Bg™ OVER 8TuD %,
) /
E R— VESSEL HEAD
N;R‘ MIGH TEMPERATURE VESSEL
. N .'21’3\) CELLULAR GLASS BLOCK OM EOGE YO
@;z\ s-i";. SUPPDAT FLANGE INSULATION
e
\ :j’x} CUSHIONING BLANKET
|~ ::mcnusr OF CAULXING — . TRICKNESS T,AS SPECIFIED
' APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD
Fle. to-n-8

(2) All nozzles on top of insulated equiprﬁent shall be
provided with flashing as shown in Figure GA-3,
of GENERAL SPECIFICATIONS. '

- 13 -
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II. SPECIFICATION 10-i4
B. APPLICATION - couid
1. Equipment - contid

Jj. Vessel Legs

m

(2)

Vessel legs shafl be insulated with block which
shall extend over chaonel flanges and down channel
legs to junciion with any fire resistant material,
Thicknees shall be one~half that specified for body
of vessel, Body insulaticn shall be brought up to
and butted [irmly again=t tank leg {lange.

Re-entrant space betweenchannelflanges and over
channel flanges between body insulation shall be
{illed with blockcewmented in place with an approved
adhesive, Sarface of fireproofing naterial abuiting
tank leg insulation shall be coated with specified
weathercoating, Installation shall be as shown in
Figure 10-H-9,

1 .
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o Nl
g2 &t Fo 3
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APPLICATION DF CELLULAR G ASS INSULATION TO EQUIPMENT LEG
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iI.

SPECIFICATION. 10-H

B,

APPLICATION - contd

1. Equipment - contd

k, Vessel Skirts

Skirts supporting vertical equipment shall be insulated
outside, Insulation shall extend downward, from junc-

tion of skirt with bottom head, a distance of not

less

than four times the specified thickness or to concrete

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
shallbe providedfor securement of bottomhead inaula~

stallation shall be as shown in Figure 10-H-10,

tion in accordance with ‘UCCG Standard 1S-42.. In- -

YESSEL

THICKNESS Y, AS
SPEEIFIED CELLULAR B{ASS BLOXK
INSULATIDN

CUBHIONI NG PLANKET —i-whl .

M INSULATION SECURED TO VESSEL
WEATHER i WiTH STRAP, AS SPECIMED
BARRIER

{ = vorvom HEAD INSULANOW
URED TO SUPPORT MISTALLED
PEA CBCEC 37D | -

SECTION
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT

G, 10-H-i0
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SPECIFICATION 10-H

B.

APPLICATION

1. Equipment

contd

contd

L

Weather-Barrier

(1)

(2)

Weather -barrier shall be applied in accordance
with GENERAL SPECIFICATION I. B. 9 and 16.

Weather~barrier membrane shall be carried out
3 inches onto any metal, beyond termination of in~
sulation. Where operating temperaturesare above
300 ¥, 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 thenbe appliedover the re-
inforcing cloth and, while still tacky, the weather
membrane shall be secured with strap where prac-~
tical. Securement shall then be coated withheat
resistant sealer, Typical installation is shown in
Figure 10-H=«11.

INSULATION SUPPORT, WHERE REQUIRED,
PERCBCCC STC 15-3t

\m
2

GLASS FABRIL EXTENDED TO VESSEL AN /
EMBEDOED $N HEAT RESISTANT SEALER
SHED ON AT JUNCFION;, WHIL

»au £
STILL TACKY BAND WITH INSULATION
STRAF

Ky

g‘ <
BLOGCR INSULATION.

FIRSY AND SECOND COATS OF WEATHER
BARRIER COATING TO EXTEND UNDER
AND OVER STRAP.

Mvesson, watt

4
WEATHER BARMER, GLASS FABRIC REINFORCED FiNt 4‘1 1

CUSHIONING BLANKET.

APPLICATION OF CELLULAR GLASS INSULATION AROUND
UNINSULATED FLANGES

Fig. O-n-{|
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1. SPECIFICATION 10-H
B. APPLICATION - contd
2, Piping
;. Pipe Insulatiﬁn

(1) Insulation thicknesses in excesa of 2-1/2 inches
shall be applied in multiple layers as specified
in GENERAL SPECIFICATIONS, I.B.4.

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

(3) Piping, operatingattemperatures 350 F and below,
shall have one-half inchthick preformed cushion-
ing materialapplied prior toapplication of cellular
glass insulation and secured with a minimum of
four (4) staples per three foot section, Piping
operating at temperatures above 350 F, or where
preformed cushioning material is not available,
shall have one-half inch thick cushioning blanket
secured with glass tying cord, applied prior to
application of insulation. Cushioning material
shall notbe considered as partofinsulation thick-
ness, :

(4) Insulation 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 shall be trued before appli-
cation,

(5) Buit edges and ends of all inmer layers shall be
given a smooth brush or spray coat of anti-abrasion
coating and allowed to dry for a minimum of one-
half hour, but preferablytwo hours, before appli-
cation. Care shall be exercised to obtain a thin
even coat of sufficient thickness only to cover and

fill the cut cells of the insulation. ’
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1.

-

SPECIFICATION 10-H
B. APPLICATION - contd

2, Piping - contd

b. Fitting, Flange and Valve Covers

{1) Weldedfitting covers shall be fabricated to an in-
side diameter one-inch greater than the outside
diameter of the welded fitting to allow for cushion-
ing material,

(2) Fitting, flange and valve covers shall be shap fab-
ricated inaccordance with the UCCC Dimensional
Standards Fabrication Manual. Installation of
typical fittings and valves are shown in Figures
10-H-12, 10-H-13, 10-H-14, 10-H-15, 10-H-16.

0

CELLULAR GLASS INSULATION

APPROVED CEMENT USED TO JOIN CELLULAR 8LASS
BLOCKS FOR FABRIGATION OF THE Tw0 HALVES OF
ELL COVER

CELLWLAR GLASS WITERED
PIPE (NSILATION

CUSHIONING MATERIAL %

WEATHER GARRIER,

A3 SPEGIFIED CELLULAR §! £58 MpE

INSULATION
THICKNESS T,AS SPECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL

g, 10-H-12

UCC 021893
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Ii.

SPECIFICATION 10-H
B. APPLICATION - contd

2. Piping - contd

b. Fitting, Flange and Valve Covers - contd

THICKNESS T, A PLCIFIED OUBSHIONING BLANKET

APPROVED QEMENT UBED TG JOIN
CELLULAR GLASS BLOGKS FOA PAR-
RICATION OF THE TWO HALYES OF
TEE covERS

HEAVY PLLEY OF
GAULKING MASTIO

CELLUCAR SLASS
INSULATION:

T

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE

i 1O-H-03

WEATHER SAMRIEN, AR SPELILD

THICENESS 7! Lo
4B SFECIFIED

WEATHES BARMIER AS SPECIIEO. ROUND OUTSIDE CORNERD
o 4 HEAVY FLLET OF CAIR XING MASTIC
CELLULAR G ASy mBAATION 5‘
SURNE § | SN
p

CUSHIONING BLaANXET THICHNESS T, AS BPECIFIED

SURFACES SHALL BE COAYED WITH ANTi- ARRASION
COATING ANC ALLOWED TO DRY BEFORE INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE

FIE 10-N-12
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II. SPECIFICATION 10-H
B. APPLICATION - contd
2., Piping - contd

b. Fitting, Flange and Valve Covers - contd

CUSHIONING BLANKET .
LY WEATHER SAARIEN AS SPECIFIED
CUSMONING BLASNET THICKRHESS T, AS BPECIFIED
by /
CELLULAR GLASS _ \
THRULATION " K SUNPACES COATED WITH ANT)-
) h,‘ 28 ALLOWED

RASION COATING AND
TO DAY BEFORE APPLICATION,

T, AS SPeC1PitD

}um.r

TNMERVY FILLET OF COMMKING MASTIC

s

ROUND OUTBIDE CORNEAS

APPLICATION OF CELLULAR GLASS INSULATION TOFLANGED ELL

F14. 10-N-18

ROUND OUTRIDE CORNERD. /ﬂmfﬂ WEATHER @ARRIER OVER METAL
SURFACES COATED WITH ANTI- weAVY Py
ABRASION COATING AND ALLOWED St LLET OF CAULKING wASTIC
TO OAY JEPORE INBTALLATION ;
B H CUSMIONING BLANKET
R Mo
1 1

CELLULAR OLASS '\4./ .
INSULATION

TRICXNESS T, 3 SPECHIED

WEATHER BARRIEZR
/S SFECIFIED

APPLICATION OF CELLULAR GLASS INSULATION TO FILANGED VALVE

¥18. \0-H-18
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II.

SPECIFICATION 10-H

B. APPLICATION - contd

b. Fitting, Flange and Valve Covers - contd

{3) All valves shallbe packed andfilled around valve
stem and packing gland assembly with heat resist-
ant sealer to avoid water pocket,

{2) Cementing of shop assemblies shallbe done with
specified fabricating cement. In all cases the
joints shallbe as thin as possible with just suffi-
cient cement to obtain good adhesion and complete
closure. In no case will wide cement joints, or
voids and holes plugged with cement, be permitted,

c. Securement

(1) All layers of cellular glass pipe insulation shall
be secured with insulation strap.

(2) Location of strap shall be as described in the
GENERAL SPECIFICATION, I.B. 5, 6, &.7.

d. Weather Barrier Coating

Weather barrier shall be installedin accordance with
the GENERAL SPECIFICATION, I.B. 16. :

UCC 021896
-21-
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I,

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

SPECIFICATION 10-J

Scope

Cellular-Glass

This specification describes the essential requirements for the
purchase and application of preformed cellular-glass insulation,
for use on equipment and piping normally operating at tempera-
tures above 70°F and up to 500°F. It is applicable toboth indoor

and cutdoor service.
A. MATERIAL

1, Composition

Material shall be composed of glass, completely inorganic,
processed and molded at temperatures sufficient to pro-
duce a rigid, cellular thermal insulation, ‘

2. Properties

Cellular glass insulation shall have the following prop-

erties:

Acid Resistance . . .

Alkalinity ., . . . .
Capillarity . . . .+ .
Combustibility . . .

Composition . . . .

Compressive Strength .

Density . . . . . .

UCC 021897
-1l -

»

Impervious to common
acids and acid fumes.

v>pH:7.5

0
Incombustible

A true glass; completely
inorganic.

100 1bs. per sq. in.

9 to 11 lbs. per cu, ft,
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1. SPECIFICATION 10-J
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A.

MATERIAL - contd
2. Prope:;ties - contd
Flexural Strength, . . .

Hygroscopicity. . . . .

Modulus of Elasticity . .
Shear Strength., . . . .
- Specific Gravity . . . .
Specific Heat . . .+ . .
Tensile Strength . . . .

Thermal Conductivity . ..

Thermal Diffusivity . . .

Waiter Absorption. . . .

Temperature Limits. . .

3, Accessory Materials

a. Cellular glass insulation

100 lbs, per sq. in.
Noincrease in weight in
246 days in air at 90%
relative humidity.

200, 000 1lbs. per sq. in.
64 1bs, per sq. in.
0.16

0. 20 Btu per lb.

84 lbs. per sq. in,

Shall not exceed values
atthe following mean

temperatures:
Mean Conductivity
Temp.*F  Btuwhr., sq.ft,
°F, inch thk.
50 0. 40
300 0.55

0.40 sq. ft, per day
0.2% by volume on 2" x
12" x 18" block (all on

surface only,

Minus 350F to plus 60Q0F,

b. Stainless Steel Wire ~ .0475 inch dia., type 304, cold
drawn, bright annealed, 18 gage. '

UCC 021898
-2 -
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II.

SPECIFICATION 10-J

A, MATERIAL - contd

3, Accessory Materials - contd

cl

io

Stainless Steel Insulation Strap - 1/2 inch x ,020
inch type 304 or approved alternate,

Stainless Steel Die Cut Strap - 3/4inch x ,023 inch,
2-inchfingers on 9-inch centers, A. J. Gerrard or
approved alternate.

Stainless Steel Clips - Double pronged, type 304,
A. J. Gerrard or approved alternate,

Strap Anchor Clip - A. J, Gerrard's strap hanger.

Anti-Abrasion Coating - Carlon No. 500-H or ap-
proved alternate. :

Weather-Barrier Coating - (color as specified) -
Vimasco WC-1, Benjamin Foster Sealfas "C", or

approved alternate.

Reinforcing Cloth - Glass fiber, 10 x 10 thread
count, Perma Glas Mesh, or approved alternate,

Adhesive Cement - Miracle Adhesive Type H or ap-
proved alternate,

Fabricating Cement - Miracle Adhesive RT-1000P
or approved alternate,

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

Glass Wool Blanket - White glass wool, Hex Nett-
ing one side, expanded metal lath on other side -
Fiber-glas Metal Mesh Blanket,

Insulating Cement - Hydraulic setting ~ Baldwin - .
Hill Powerhouse, Eagle Picher one coat or approved
alternate,

-3 .
UCC 021899
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II.

SPECIFICATION 10-J
B. APPLICATICN
1. Equipment

a, Insulation Supports

Equipment shall be provided with insulation supports
as called for in the GENERAL SPECIFICATIONS,

Part I.B. 4.
b. Thickness Schedule

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

Part I.B. 1.

c. Curved Surfaces

(1} Cellular glass block insulation (curved segments
or shaped head segments) shall be shopfabricated
to fit the diameter of the vessel to which it is
applied. Blockinsulation shall be applied to equip-
ment withall joints tightly butted. Multiple layers
of insulation shall be soapplied thatthe butt joints
of one layer do notcoincide with those of any other
layer. Typical installation is shown in Figure

10-J-1.

THICKNESS T

WEATHER BARRIER
AS SPECIFIED A3 sPECIRIED
GELUAAR BLASS. ;
1
FORNED HEAD / — =
%

BUPPORT A3~
PERCACCC
3TD 18.3;

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE

~HEAYY FILLEY OF
CAULKING MASTIC

THICKNESS T,a8
SPECIFIED

CELLILARN GLASS VESSEL
INSULATION

FI8. -32-)

-4 -
UCC 021900
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1. SPECIFICATION 10-J
B. APPLICATION - contd
1. Equipment - contd

¢. Curved Surfaces - contd

{2} Inner surface of vessel insulation shall be coated
with anti-abrasion coating, of just sufficientthick-
ness to fill half cells, and allowed to dry beifore
installation. :

d. Flat Surfaces

Flat block shall be applied to flat surfaces in the same
manner as previously specified for curved surfaces,

e, Securement

(1) Where contour of vessel permits firm and effective
attachment, all layers of cellular glass insulation
shall be secured in place with stainless steel in-
sulation strap. Insulation applied to irregular
surfaces, where use of insulation strap is im-
practicable, shall be secured with No. 18 gage
stainless steel wire,

UCC 021901
-5

]
1
1
|
!
t
J
'
J
1
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11. SPECIFICATION 10-J
B. APPLICATION - contd
1. Equipment ~ contd
e, Securement -~ contd

(2) Inner layer or layers of cellular glass insulation
on bottomheads of vertical equipment or heads of
horizontal equipment shall be held in place with
specified stainless steel wire secured to support
as shown in YCCC Standards 1S-31, 15-36, and
1S-42. Outer layer of cellular glass insulation on
bottomn heads of vertical equipment, or heads or
horizontal equipment shall be secured with insu-
lation strap as shown in Figure 10-J-2.

STRAP ARCHOR (LIPS ‘D(TA'L A
) /?_‘__ SHALL B LaCATED On 13 CEMT s B
: AROUND VESSEL CTMOUMFERE NC 3 . A
- A — - Sy '&,," £ |
J INSUL ATIDN STRAR ——" ""'; NSRS i
n UNDER ANEWOR-CLIP Plabth =
: e v NN M
: N, __.,1r L% i
INSULATION srur-—/ a !
OVER ANCMORLLA B e orons
A}l"’! L.mw l
PRy
T
CELLUL BR GLASS ———— "%
IMSULATION | %
[!t.,‘b\ INSULAT (0%
| 25 supaoRT i
. ! PG
o N ooueLe Prong CLIPS s,
R e
LLUL AN BLASS
lr{ vy IWSULATION
TMICANESS T — e —— —{“;( t
ok !
DiSpED MEAD WSULATION SNALL BF = 'l,:\a.‘i" H
PRE-FABRICATED ™ QKE PIECE O § Rt N
INDIVIDUAL !tGMEm’sw \d\g’; L,
e At

THKANESS Tomm—er— )

" pra. !?MNL!!‘ STELL AING AACUND oy
(244 I0ZLLE. miMd 13 HOT ATQURED p——ilat
90(5 NOT MAVE A NOXXLE oW H

"N TN T T R S S-S - R B - .

-
X3S sLoT m\ \
INSULATION STRRS

DDUSLE PRONE CLIP \i o i

SECUREMENT FOR BOTTOM HEAD INSULATION BETAIL A"
ON WELDED DISHED HEAD VESSELS STRAP ANETOR-CLIP

STANLESS STEEL {HARD DRAWN}

F185.10 -3 .2

A , - - 6~ UCC 021902
e AR e s S
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Il. SPECIFICATION 10-J
B. APPLICATION - contd
1, Equipment - contd
f. Expansion Joint
(1) Cellular glass applications shall be provided with

expansion joints at vessel flanges constructed as
shown in Figure 10-J-3,

SURFACES COATED WITH

] AR

e

¥,

okt ikl

& APPROVED PABRICATING
A CEMENT USE0 TD J0IN
) ‘-.)A" v CELLULAS SLASS BLOSK
he FOR FABRICATION OF
§ LS SEINENTE
K4
B
;!"‘1 VESSEL
l ,:’S
VESSEL FLANGE —] ) i’:‘;“‘ SECTION A A
: ATHER BARR!
- reares o
;e ——— 4
: CELLUCAR SLAZS BLOCR
O ECGES

%

MEAVY FILLET OF CAUL KING MASTIC
AT ALL (MSIDE CORNERS.

BLOCK ON EDOE SUPPOATED BY
VESBEL SEGMENTS AT THIS POINT

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE

713, 10-4-3

el B WL N R P W N
L/

- 7 - UCC 021903
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II, SPECIFICATION 10-J
B.  APPLICATION - contd
1. Equipment - contd
f. Expansion Joint

{2) Longitudinal expansion of vessels shall be provided
by installing expansion joints at the insulation
supports as shown in Figure 10-J-4. When more
than one thickness is specified for a vessel, an
insulation support shall be providedat the junction
of two differ ent thicknesses and insulated in a
similar manner as shown in Figure 10-J-4.

T CELLULAR SLADS INSULATION

IGH YEMPERATURE VESS)
ROUND ALL GUTSIDE CORNERS

AT

INBULATION SUPPORT

SURFACE COATED WiTR ANT! - ARRASION COATING AT
TINE OF INSTALL ATION AND BLOCK INSTALLED
WHILE COAT 18 STILL TALKY.

_IP JOINT

SURFACES COATED WITH ANTI-ABWASION COATING A
ALLOWED TO DRY BEFONE RSTALLATION o

MEAVY FILLET OF CAULKING
oA Rl BABYIC WSiDE

WEATHER BARRIER AS SPECIFND

NOTEY
{F IASULATION SUPPORT IS LOCATED DIRECTLY ABOVE BOTTOM WEAD, SLIP JOINT 6OT REQUIRED

APPLICATION OF CELLULAR GLASS INSULATION 7O EXPANSION JOINT

Fis. (09-8

o -8 - UCC 021904
#
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1. SPECIFICATION 10-J
B. APPLIC‘ATION - contd
1. Equipment - contd
f, Expansion Joini - conid

(3) Where nozzles and projections extend through the
insulation, they shall be insulated as shown in
Figure 10-J-5. :

OELLUCAR GLASS INBLLATION

NEAVY PILLET DF
GAULKINS MASTID

WEATHER BARRIEA
AS SPEGLFIRD

&

THCNEES T,
T e b SPECIPHD

BLIP JOINT SURFACES COATED WITH
ANTI«ABRASION COATING ARD AL LOWED
TO DRY PEFORE INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE

iR 10°9°8

-9 -
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Il-

SPECIFICATION 10-J
B. APPLICATION - contd

1. Equipment - contd

f. Expansion Joint - contd

(4) Corrugated mechanical expansion joints on piping
(usually listed as equipment item) where cellular
glass products are specified shall be as shown in

Figure 10-J-6.

ER BORE OF JOINT TO B¢ CON
UNN MTI-MNDQ COATING .Ilb
ALLOW TO DRY SEPORE INSTALLATION

HEAVY FILLEY. OF CAULKING
MASTIC

AL JACALT TO BE §

ong

£ CURED
'I'M Illﬂlu‘nﬂl WINC INO
ANCHORED AT EAD ON

CELUMLAN GLASY PPE
ISULATION

CELLULAN SLASS MOLDED

PIPE INSULATION /

WEATHER BARMIER, AS SPECIFIED

Sy T
= 1 =
. %
NOT LESS THAR TWICE -
INSULATION mcuuus nom ——4 NQ INSULATION BETWEEN SHEEY
LESS THAN 37 WETAL JACKET @ EXPANSION

APPLICATION OF CELLULAR GLASS INSULATION TO A

EXTEND FITTING '(Ahltl
M‘. NOT LE
" OYER PIPE. uumm
WEATHER BANRIER

MECHANICAL EXPANSION JOINT

Fi9. 19-4-€

UCC 021906
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II. SPECIFICATION 10-J
B, APPLICATION - contd
Equipment - contd
i. Expansion Joints - contd
(5) Expansion joints in flat surfaces or cylindrical
vessels shall be insulated with flexible blanket in-

sulation to permit movement of the expansion joint,
Typical installation is shown in Figure 10-J-7.

GLASS WOOL METAL MESH SLANKET
SHECIYIED TWICKNERS FACED eutamz W

EXPANOEQ METAL LATH AND ON THE .

THieANERS 1 :

A8 SPECIPIED '

INGIDE BiTH " HEX WIRE N!TTlNCW

: EINIBH AS
EXPANDED METAL LATH EXTENQED SPECIFIED
BLOCK A MINIMUM OF o i ¢

OVER BLI
AND SECUAED WITH TIE WIRES

THICKNESS T,
AS SPECIFIED

LLULAR GLAS
LOCK INBULATI

2" BLANK NUTB OR OTHER
APPROVED BECUREMENT ON 12” :
CENTERS JTAGGERED ROTEZ:  YOIDS OF EXPANDED NE
TO BE FILLED WITH mauuc llff"‘.
glf:l‘ TROWELED FLUSK WiTH BURFACE

APPLICATION OF BLANXET INSULATION TD EXPANSION JOINTS ON FLAT SURFACE

*g. 1w0-8-7

UCC 021907
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[ ... .

- II. SPECIFICATION 10-J
B. APPLICATION - contd
i. Equipment - contd
g. Flat Heads

(1) Insulation on top 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 10-J-8,

CELLUAR GLASS SLOCK
MBS ATION (NC SCRAP
PERMIYTED)

PRIER BLDCK. FLASHING AR VESSEL MOTZLE
PER 34~3
THICKAESS T, ;
AS SPECIFIED {
WEATHER BARRIER, :
A8 SPECIFIED Vs
4 |
AR
/
. Svessn nean
Y | [ asine

#* zﬁ— B HIGH TEMPERATURE VESSEL
3‘3"‘5:

- CELLUL AN SLASS ML.OCK OW EOSE TO
G

o SUPPORT FLANGE INSULATION
7
Lol

BENY FitLET OF CAULXING
MASTIC THICKNESS T, AS SFECIFIZD

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD

FI6. 10-4-8

(2) Allnozzles on top of insulated equipment shall be
provided with flashing as shown in Figure GA-3,
of GENERAL SPECIFICATIONS, I.B.8.

.-_~_

-12 -
L - UCC 021908
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1II. SPECIFICATION 10-J
B, APPLICATION - countd
1, Equipment ~ contd

h., Vessel L.egs

(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 one-half that specified for body
of vessel, Body insulation shall be brought up to
and Butted firmly against tank leg flange, :

(2) Re-entrant space betweenchannelilangesand over
channel flanges between body insulation shall be
filled with block cemented in place with anapproved
adhesive, Surface of fireproofing material abutting '
tank leg insulation shall be coated with specified
weathercoating, Installation shall be as shown in
Figure 10-J-9.

p—— THICHNESS T,AB
WEATHER BARRIER sPECIFIED
AS SPECIFIED
s
¥
-
[
{' 3
it 38 T, A
__il- f IHICKNE . A8 SPECIFIED ~
A
» e
34" DIE CUT STRAP USED é T » é
AS AN ANCHOR FOR LEG AND o
HEAD INSULATION SECUREMENT p“'L 1
© SECURE LEG INSULATION
WITH WIRE OR STRAP
ANG APPROVED ADHESIVE 3 B
&
MEAVY FILLET OF CAULKING
wASTIC
STRAP AR
DRCUNFTRENCE 5 , THICKRESS 'y T,45 SMCIFIED
e I . :
SECTION a ) 3 o Les

NREPROOFING
.4 oy

APPLICATION OF CELLULAR GLASS [NSULATION TO EQUIPMENT LEG

Pi§.40-4¢-9

- 13 -
UCC 021909

(U W W R L S, W BN S N

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 69 of 227 asbestosclaims.law/library/18655/69


https://asbestosclaims.law/library/18655/69

iI.

SPECIFICATION 10-J

B, APPLICATION - contd

1. Equipment - contd

i'

Vessel Skirts

Skirts supporting vertical equipment shallbe insulated
outside. Insulation shall extend downward, from junc-

tion of skirt with bottom head, a distance of not less

than four times the specified thickness or to concrete
pad, whichever is nearer. Where specified, entire
surface of skirt shall be insulated, Thickness shall be
as specifiedfor body of vessel. An insulation support
shall be provided for securement of bottom head insula-
tion in accordance with UCCC Standard 1S-42, In-
stallation shall be as shown in Figure 10-J-10,

- APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT

l VESMEL
YESEL TrackNESS T, 23 L
SPECIFIED [— CELLLAR GLASS OLOCK
? INSUL ATIOM
; INSULATION SECURED TO VESIEL
' WEATHER WHTH STRAP, AS SPECIPED
PARRIER

X s
\ d
~. § g . T
Mae e eg¥
~—~ e 8
J S~ . g
i ~—— -
EECEPREy SES e S |
~
At =~ surront as ren .
cacc e STD 18-31 BOTTOM WEAD tREZLATION

SECURED TO SUPPORT MSTALLED
&S:El C #GSS $TD

Fis. 1O~ )10

- 14 -
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SPECIFICATION 10-J

B. APPLICATION - contd

1. Egu.igment - contd

j. Weather-Barrier

{1) Insulation shall be coated with a weather-barrier

before equipment is put in service.

(2)) Weather-barrier shall be applied in accordance
with GENERAL SPECIFICATION, I.B. 9 and 16,

{3) Weather-barrier membrane shallbe carried out
3inches onto any metal, beyond termination of in-
sulation. Where operatingtemperatures are above
300 F, the portion of the weather-barrierin con-

_tact with metal shall consist of reinforcing cloth
embedded in heat resistant sealer instead of the
weather-coating. A secondapplication of the heat
resistant sealer shallthenbe applied overthe re-
inforcing cloth and, while stilltacky, the weather
membrane shall be secured with strap where prac-
tical. Securement shallthen be coated with heat
resistant sealer. Typicalinstallationis shown in

Figure 10-3J-11.

IRSULATION SUPPORT, WHE
PER C B C C:C. STD 18-

AND OVER STRAP.

RE REQUIRED,

FWMSY AND SECOND COATS OF WEATHER
BARRIER COATING TO EXTEND LMOER

BRUSHED DN AT JUNCTION; WHILE
STILL TACKY BAND WITH INSULATION
ITRAP

WEATHER BARMIZR, GL ASS FARRIC REINFORCED FINLY

APPLICATION OF CELLULAR GLASS INSULATION ARQUND

UNINSULATED FLANGES

-15- ycCcC 021911
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iI.

SPECIFICATION 10-J

B. APPLICATION - contd

2. Piping

a, Pipe Insulation

(1)

(2)

(3)

(4)

Insulation thicknesses in excess of 2-1/2 inches
shall be appliedin multiple layers as specified in
GENERAL SPECIFICATIONS, I.B.4.

Pipe insulation shall be applied to piping in a
staggered position in accordance with Figures
GA-1land GA-2of the GENERAIL SPECIFICATION.

Insulation 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 shall be trued before appli- -

cation.

Buit edges and ends of all inner layers shall be
givena smoothbrush or spray coatof anti-abrasion
coating and allowed to dry for a minimum of one-
half hour, but preferably two hours, before appli-
cation, Care shall be exercised to obtain a thin
even coat of sufficient thickness only to cover and
fill the cut cells of the insulation,

b. Fitting, Flange and Valve Covers

(1)

Fitting, flange and valve covers shall be shop fab-
ricated inaccordance with the UGCCC Dimensional

Standards Fabrication Manual, Installation of .

typical fittings and valves are shown in Figures
10-J-12, 10-J-13, 10-J-14, 10-J-15, and 10-J-16.

- 16 - ycco21912
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i1.

SPECIFICATION 10-J
APPLICATION - contd
2. Piping - contd

b. Fitting, Flange and Valve Covers - contd

{ ~
)

|

\CELI.MI GLASS INSULATION

CELLULAR @LASS MITERED
PAPE INSULATION

WEATHER BARRIER, —.
AS SPECIFIED LLULAR BLASS PIPE

CE!
INSULATION
THIGKNESS T, A3 SPECIFIED

APPROVED CEMENT USED TO JOIN GELLULAR GLASS
-.DG:;'FON FABRICATION OF THE TWO HALVES OF
(2]

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL

Fr. $0-) 12

L

THICKNESS T, AS SPECIFIED “y"‘
APPROVED CEMENT USED YO JOIN
HEAVY FILLET OF CELLULAR GLASS BLOCKS FOR FAB-
CAULKING NasTIG e e Po Ve OF
TEE COVERS
CELLULAR GLASS
INSULATION. WEATHER GARRIER, AS SPECIFIED
3
(.49
> % 2 M

)

[
(_E/,' it «.’%‘sf‘{‘%},"»{hﬁia T T AL

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE

Fig 1D-d4+13

- 17 - UCCO021913
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1. SPECIFICATION 10-J
B. APPLICATION -

2. Piping - contd

b, Fitting, Flange and Valve Covers - contd

contd

WEATHER BARRIZR AS SPESIFIED

CELLULAR SLASS INBMLATION

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE

N Y

THICKNESS T
AS BPECIFIRD

“q ROUND OUTYSIDE CORNERS
; %; ;,-:m PRLEY OF CAULKING MASTIC

THICKNESS Y, AS SPECIFIED

SURFACES BAALL BE COATED WITH ANTi- ASRASION
COATING AND ALLOWED YO ORY SEFORE INSTALLATION

738 10-J 14

CELLUCAR SLASS
INBULATION

ROUKD OUTSIDE CORNERS

THICHNESS T, AS SPECIPIED

. APPLICATION OF CELLULAR GLASS INSULATION TOFLANGED ELL

N
%

WEATWER BARRIER AS BPECIFIEO

THICKNERS ¥, AB SPRCIFIRD

. owm COATED WITH ANT)~
ABRASION COATING AND ALLOWED
TO BAY GEFORE APSLICATION.

KEAVY FILLET OF CARKING MAQTIE

FIQ. 10-34)8

- 18 - .
uCccCc 021914
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1. SPECIFICATION 10-J
B. APPLICATION - contd
2. Piping - contd
' b. Fitting, Flange and Valve Covers - contd
5 ' ROUND DUTIIDE COR‘“‘\ EXTEND WEATHER BAARIER OVER NETAL
- s‘gﬁ!"ﬁg cc:‘nvvlig :;B"nmo .~ - HEAVY PILLET OF CAULKING MASTIC
T4 CRY SEFGRE \NSTALLATION T g5 ]
( i ‘ e M/ THICKNESS 7, AS SPECIFED
f .
! 4 I
APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE
.‘__’ Fi$. 10-4-18
l (3) All valves shall be packedand filled around valve
stem and packing gland assembly with heatresis-
ant sealer to avoid water pocket,
i (4) Cementing of shop assemblies shall be done with
: specified fabricating cement, In all cases the
i joints shall be as thin as possible with just suffi-
cient cement to obtain good adhesion and complete
' closure. In no case will wide cement joints, or
voids and holes plugged with cement, be permitted.
c. Securement
(1) All layers of cellular glass pipe insulation shall
be secured with insulation strap.
I (2) Location of strap shall be as described in the
v GENERAL SPECIFICATION, I.B. 5.
l UCC 021915
— - 19 -
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lII. SPECIFICATION 10-J
B. APPLICATION -. contd
2, Piping - contd
d. Steam Traced Installations

Steam-trace lines, where specified, shall be installed
and insulated inaccordance with the GENERAL SPECI-
FICATION, 1.8, 15.

e, Weather-Barriexr Coating

(1) Insulation shall be coated with weather-barrier
before piping is put in service,

(2) Weather-barrier shall be installed in accordance
with the GENERAL SPECIFICATION, I.B. ;6.

- 20 -
UCC 021916
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 10-L, Cellular Glass

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 operation and
thawout service up to 400 F. It is applicable to both indoor and
outdoor service.

Procedures outlined inthe GENERAL SPECIFICATIONS are appli-
cable to and constitute an integral part of this Specification.

A. MATERIAL

1. Composition

Material shall be composedof glass, completely inorganic,
processed and molded at temperatures sufficient to pro-
duce a rigid, cellular, thermal insulation.

2. Properties

Cellular glass insulation shall have the following proper-
ties:

Acid Resistance . . . ., ., Impervious to common
: acids and acid fumes.

Allalinity . ., . . . . , pH=17.5

Capillarity , . . . . . , O :

Coefficient of Expansion , . 0.0000040 per °F

Combustibility., . . . . . Incombustible

Composition . , . . . . Atrue glass; completely

inorganic.

Compressive Strength . . , 100 lb. per sq. in.

Density . . ., . . . . . 91lbs. per cu. ft.

Flexural Strength. . ., . . 100 1lb, per sq, in.

-1-
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II.

SPECIFICATION 10-L

A. MATERIAL - contd

2. Properties - contd

Hygroscopicity. . , . . .

Modulus of Elasticity . ., .

Shear Strength,
Specific Gravity
Specific Heat, .

Tensile Strength .., . . .
Thermal Conductivity , , .

Thermal Diffusivity . . .
Water Absorption,

Temperature Limits, -

3. Accessory Materials

No increase in weight in
246 days in air at 90%
relative humidity, }
200,000 1b. per sq. in,
64 1b. per sq. in,
0.16
0.20 Btu per 1b.
84 1b. per sq. in.
Shall not exceed values
at the following mean
temperatures:

Mean Conductivity
Temp.F Btu/hr.,5q.Ft.,

°F, inch Thick
50 0.40

300 0.55

0.40 sq. ft. per day
© 0.2% by volume on 2" x

12" x 18" block (all on
surface only)
Minus 350F to plus 600F

» . . »

. . » ..

- . . .

a,

b..

c. Stainless Steel Wire - .0475 inch dia., 18 gauge,
Type 304, cold-drawn bright-annealed, stainless
steel wire, or approved alternate,

f. Strap Anchor Clip - A, J. Gerrard's strap hanger.

UCC 021918

A Cellular Giass Insulation

Cushioning Blanket - 1-1/2 1b. density, Aerowrap
P-308, Fine Fyber Felt, Ultralite,
approved alternate.

Stainless Steel Insulation Strap - 1/2 inch x .020
inch, Type 304, or approved alternate,

Stainless Steel Clips - Double pronged, Type 304;
A. J. Gerrard, or approved alternate,

Superfine, or

-2 -
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I, SPECIFICATION 10-1L
A. MATERIAL - conid

3. Accessory Materials - contd

i, Weather-Barrier Coating { Color as specified } -
PVA- Vimasco No, WC-1, Benjamin Foster Seal-
fas '"C', or approved alternate.

j. Reinforcing Cloth - Glass fiber, 10 x 10 Perma-
Glas, or approved alternate,

k. Adhesive Cement - Miracle Adhesive Type H, or
approved alternate.

1. Caulking Mastic - Vimasco Caulking Compound, or
approved alternate.

Fabricating Cement - Hot {'80°F) Asphalt or ap -
proved alternate,

Vegetable Cork - 16 to 20 1b, cu. ft. - National
Cork, Mundet or approved alternate.

o. Non-setting Sealer - Benjamin Foster 30-73, or ap-
proved alternate, '

(. L W W N
P

- 3.
uccC 021919
_
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nl

SPECIFICATION 10-L

B.

APPLICATION
1. Equipment
a. Insulation Supports

Equipment shall be provided with insulation supports

~ as specified in GENERAL SPECIFICATIONS 1.B, 4,

c.

Thickness Schedx_xle

Unless otherwise specified, insulaition in excess of
2-1/2 inches total thickness shallbe applied in multi-
plelayers as specifiedin GENERAL SPECIFICATIONS
1.B.1. o

Cushioning Blanket

On all equipment, a one-half inch thick blanket shall
be applied over the entire surface, as a cushioning
material prior tothe application ofthe cellular glass
insulation. Blanket shallbe held inplace with a mini-
mum amount of No. 18 gage, stainless-steel wire,

‘Cellular glass insulation shall then be applied over

blanket in manner described in this Specification,.
Cushioning material shall not be considered as part
of the specified insulation thickness.

Cu_rved Surfaces

(1) Blockinsulation {curved segments or shaped head
segments) shall be shopfabricated andfitted to a
one~-inch greater diameter thanthat of the vessel
to which it is applied, 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 withthose of any other
layer.,

(2) Allbutt edges and ends of insulation fabricatedfor
inner layer or layers shall be given a smooth
brush or spray coat of anti-abrasion coating and
allowed to dry for a minimum of one-half hour,
but preferable two hours, before application of
insulation to equipment,

—4-

UCC 021920
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II. SPECIFICATION 10-L
B. APPLICATION - contd
1. Equipment - contd
d. Curved Suffaces - contd

(3) Allbuit edges andends of outermost layer (ar single
layer) of formed insulation shall be sealed with a
buttered coat of Vinyl Asphalt Joint Sealer. This
coating shall be of sufficient thickness to provide
proper adhesion, seal and cushion, between the
individual pieces of insulation. Typical installa-
tion is shown in Figure 10-L-l.

FILLER BLOCK OF CELLULAR GLASS
LEVEL WiTH TOF OF STUDS

WEATHER - BARRIER — , CUSHIONWE DLANKET

A3 SPECIFIED
% -

CELLULAR 8LASS FOPMED

BEMYY FILLET OF LAGLNING
MASTIC AT ALL INBIDE
CORNWERS

OUTER LAVER BUTT JOINTS

HEAD (NSULATION T - o COATED WITH JOINT SEALER
s 5

i

Ighv INNER LAYER BUTT ;
INTS WITH ANTI-ABRASION

COATING AND ALLOW 7O DRY G LOW TEMPERATURE T THCRE s, ¥
BEFORE IMSTALLATION YERSEL : RS SPEGFIED

!
CUBSHIONINS BLANRET B

* CELLULAR BLABS
5 VESSEL INSULATION

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD AND NOZZLE

P18, 10-L~1

e, Flat Surfaces

Block shall be applied to flat surfaces, in the same
manneras specified for curved surfaces, except where
it is specified to be applied directly to metal surfaces
with adhesive or other approved securement,

-5 -

O . L S . WL W, NN N

UCC 021921

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 81 of 227 asbestosclaims.law/library/18655/81


https://asbestosclaims.law/library/18655/81

.

»

SPECIFICATION 10-L
B. APPLICATION - contd
1. Equipment - contd

f. Securement

(1)

wire,

(2)

supports,
1IS-36, and IS-42,

tal equipment,
strap, as shown in Figure 10-L.-2.

Where contour of vessel permits firm and effective
attachment, all layers of cellular glass insulation
shall be secured in place with stainless steel in-
sulation strap. Insulation shall be secured to ir-
regular surfaces, with No. 18 gage stainless steel

Inner layer or layers of cellular glass insulation
on bottom heads of vertical equipment, or heads
of horizontal equipment, shall be held inplace with
specified stainless-sieelwire securedtoinsulation
as shown in UCCC Standards 15-31,
Any slots cut in the cellular
glass insulation resulting from tightening of the
tie wires, shall be filled with specified joint sealer.
Outer layer of cellular glass insulation on bottom
heads of vertical equipment, or heads of horizon-
shall be secured with insulation

STRAP ANCHOR CLIS (CETAIL "a™)
SNALL 3£ LOCATEO ON 127 CENTERS
AROUND VESSEL CRCUNFEWENCE

N

TYPICAL SECTION:

INSULATION STRAP
UNDER ANCHOR-CLIP

INSULATION 3 1Rap
OVER ANCHOR CLW

CELLULAR GLASS
INSULATION

\ DUTER LATEW
Llm\llLl PRGNS CLIPS

THICKNESS T

NSNS ARR S

OLSHEG MEAD INSULATION SNALL BE
PRE-FABMCATED "N ORE PIECE OR BY
SEONENTS

4" x 02" STRAD

as SPECIFIED THICKWESS 7 -

14" g1a. STAINLESS STLEL RING ARGUND
TYOM MO2ZLE. RAING 18 NOT REGUIRED

If VESSEL DOES NOV MAVE A NOZILE ON

BOTTOM AS STRAPS wiLl CONTNLE

USMIONING \.;
BLANKE Y
00UBLE PRONG
LI
NSULATION
rom

THROUGH TO GPPOSITE SIDE. SPACK
RING TEMPORARLY WiTH WIRE.

‘A" x M 5,07 FOR-,
MSULATION STRAP \

hY
DOUBLE PRONG CLIS

SECUREMENT FOR BOTTOM_HEAD INSULATION
ON WE! DED DISHED HEAD VESSELS

FIG. 10-L- 2

OETAIL "a®

STRAP ANCHOR-CLIP
STAINLESS STEEL (HARD DRAWN)
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1I. SPECIFICATION 10-L
B. APPLICATION - contd
l. Equipment - contd
£, Securement - contd

(3) Where specified, block shall be applied directly
to metal surfaces, such as duct work, with ad-
hesive or other approved securement. Where
block is specified to be secured with adhesive, it
shall be embedded firmly into a surface coat.

g. Expansion Joint

(1) Cellular glass applications shall be provided with
expansion - contraction joints at vessel flanges,
consiructedas shown in Figure 10-L.-3. Where
movement is likely to occur, non-setting sealer
shall be applied to surfaces of insulation, as shown,
to provide proper slip joint. :

AFPROVED CEMENY USED TO JDIN
CELLUL AR GLASS SLOCKS FOR IHOPF FAD-
RICATION OF SEGMENTS

SURFACES COATED WiTH
MON-IETTING SEALER

CUSHIONMNG
SLANKET

veaseL } :l"‘"

IMBULATION % =& |

OUTEAMOST 2'” (APPACIL) OF JOINT
PACES COATED WiTH JOINT SEALEN

= 1Y (Ao

SECTION AA

FILL WITH CUSHIONING
BLANKEY AL OUYER LAYER BUTT
JOINTE SHALL
4 COATED WITH JOINT
SEALER
VESSEL PLANSE A
il
C

\J

WEATHER -BARRIER

AR BPECIFIED

SURFACES OF CELLULAR GLASS INSULATION SHALL 8E COATED WITH
CELLULAR GLASS Y - AN ANTI-ABRASION COATIND AT TIME OF INSTALLATION. BLOCK SRALL &€
BLOLK On £00ES ) . INSTALLED WHILE €O STILL TACKY

o Y9

s MEMY FILLET OF CAULKMG MASTIC

LOCK oM ENUE SUPPORTED BY vESSEL
d } SEGNENTS AT This POINT
4

~ TREAT INMER LATER BUTT JGINTS WITN ANTI-ARRASION COATING
b byt AND ALLOW 7O DRY BEFORE INSTALLATION

AN .

APPLICATION OF CELLULAR GLASS INSULATION TQ EQUIPMENT FLARGE

i

2 Y0 e

(.-, - . . R . T e . e

- Fi5. 10-L~3
-7 -
UCC 021923
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II.

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S...

ACL Doc 18655 - Page 84 of 227

SPECIFICATION 10-L
B. APPLICATION - contd
1. Equipment - contd

g. Expansion Joints - contd

- {2) Longitudinal contraction of vessels shall be pro-

vided for by installing expansion-contraction joints
at the insulation supports, as shown on Figure
10-L.~4., Where more than one thickness of insula~

" tionis specifiedfor a vessel, an insulation support
shall be provided at the junction of two different
thicknesses, 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 pro-
vide proper slip jointwhere movementis likely to
occur,

TREAT (MNER LAYER SUTT JOINTS
WITH ANTI~ABRASION COAYING AND
ALOW TO DRY BEFORE INSTALL-

FILL WITH CUSHIONING " Baes
SLARKET Y >

OUTER LAYER BUTT JOinTH
SHALL BE COATED With
JOINT SEALER

_ APPLICATION OF CELLULAR GLASS INSULATION TO CONTRACTION JOINT

CUSHIONI NG BLANKET

CELLULAR OLASS iNSULATION

TTIE A0 AT A BAAIION ooy e iy TON SHAL BE COATED

1 TINE OF INSTALL A .
LOW TENPERSTYRE RO S AT SRR Y 0 O oL anion
EQUIPNENT ” on

KEY BLOCKE TO REST OM SUPPORT

SLIP JOINT SURFACES H, .
ZLir JOINT SUNEACES BHALL BE COATED wITH NoM
Sarnm

HEAVY FILLET OF CAULYING NASTIC

THICKNESS T WEATHER-BARRIER AS SPECIFIED

NOTE. P IRNAATION SUPPOAYT IS LDCATED DIAECTLY A0vE
T e0TYON MEAD, SLIP JOINT NOT REOUIRED N

FiG. )0~ L-4

-8 -
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I, SPECIFICATION 10-L
B. APPLICATION - contd
1. Equipment - contd
g. Expansion Joints - contd

(3) Onme-inch of cushioning blanket shall be packed
around nozzles and projections where they extend
through the insulation, as shownin Figure 10-L-5.
Where movement is likely to occur, non-setting
sealer shall be applied to surfaces of insulation
to provide proper slip joint.

CUSNIONING BLANKET

R GLASS INSULATION

WEMY FILLET OF CALLKING MASTIC

SLIP JOINT
WEATRER- SARRIER
Low i 43 SPECIFIED
" <
VESSEL OUTER LAYER BUTT JGINY SHALL 8E
2 COATED WiTh JOINY SEALER -
FILL WITH CUSHIONING
BUANKET' 2 A
e TREAT IANER LATER BUTT JOWTS
R WITH ANTI- ABRASION COAT (NG AND
% o % ALLOW TO DAY BEFORE INSYALLAT-
= tow
) -
T

SURFACES COATES WivH NON=SETTING SEALER

~APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE

FI6.10-¢ -3

-9 .
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II.

SPECIFICATION 10-L

B.

APPLICATION - contd

1, Equipment -

h.

contd

‘Mechanical Expansion Joints

Corrugated mechanical expansion joints in piping
(usually listed as equipment items) shall be insulated
as shown inFigure 10-L-6. Where movementis likely
to occur, non-setting sealer shall be appliedto surfaces
of insulation to provide proper slip joint,

COVER TO

PRER LARA BUTT
JOINTS CDATED

nTN =
Cﬂlz:l'l AND ALLOWED
MOTALLATION

INNER BORE OF JOINT
3¢ COATED wrth \ N
AnT-ABRALICH COAT L

oo TaoR
BEFORE INSTALLATION 1 ¢

APPLICATION OF CELLULAR GLASS INSULATION TO A MECHANICAL EXPANSION JOINTY

NO. 28 SAGE STMNLESS STIIL NETRL .\!W TO PROMCTY
QVER PIPE IRSULATION A MININUM OF &'

" STARLESS -r:n. :rw

THIS DISTANCE YO BE TWiCK

THICENESS (T} OF INSULATION OUTER LAYER BUTT JOINTS OOATED

WTH JOINT SEALER
e 'lﬁ:”

IRMALATION

3

kS % P

NEAYY FILLET OF
CAULKING MASTIC THER - BARRIER

N0 |NULATION I!m!l S’ME!T AS SPRECIPIED

SETAL AND EXPAKSION JOINT!
1% THIS AREA
NOTE: IF PIPE INSULATION 15 NOT SUPFICIERTLY THICK THAT
METAL JACKET WILL CLEAR FLARGES, INSTALL {ISULATION
COLLARS & MININUM OF 9° WIDE AND OF SUPPICIENT THICKNESS
TO PROVIOE NECESSARY CLEARANCE

.
'18 THICK COAT OF NON~SETTING
SEALER

- 10 -
UCC 021926
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i1.

SPECIFICATION 10-L
B. APPLICATION -
1. Equipment - contd

i. Flat Heads

contd

(1) Insulation on top 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 10-L-7.

(2)

All top nozzles on insulated equipment shall be

provided with flashing as shown in Figure GA-3,
of GENERAL SPECIFICATIONS. .

. VESSEL NOZZLE
FILLER BLOCK FLASHING AS PER /
Do < aA-4
A3 3| VED A et
WEATHER= BARRIER
A3 SPECIFIED \
A ’ 3 TWO LAYERS OF
N OvVER STUO —— ~ T CUSHIONING BLANKET
k= 4
¥ M"l, y B
TAEAT INMES -
ZO!RT; \‘iﬁfo.‘un- ‘H e ¥ M 8 = &
ABRASION COATING & &
Au.ow Y0 nm SEFORE 4 £
P | /
"
7 b, ! Cverses woao
LAYER BUTY L0w TEMPERATUNE VESSEL
NI TS SNALL BB
ggﬂ:co WITH J0INT "’}% . a5 o .
CELAULAR OLASS BLOCK ON EDSE TO SUPPONY
iy FLANOE INSULATION
kﬁ%/ 3 SYRFACES OF CELLULAR GLASS BNALL 8E CORTED
£ ANTI-ABAASION COATING AT TINE DF [NSTALLATION,
et 8L0CK SHALL BEINSTALLED WHLE COAT IS 5TIiL
“ xz’l' CUBNIONING BLANSET
, i .
'"‘:\'.V‘F"%IL!Y OF CauLx ’ TRICANESS ¥, AS SPECIFIED
i
APPLICATION OF CELLULAR GLASS ISULATION JO FLAT £QUIPMENY HEADL
PG 10-L~T
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1. SPECIFICATION 10-.L

B. APPLICATION - contd

l. Equipment. - contd

Jj. Vessel Legs

(1)

)

- weather -barrier coating.

Vessel legs shall be insulated with block which
shall extend over channelflanges and downchannel
legs tothe junction with any fire resistant material,
or a distance of four times insulation thickness,
but notless than 24 inches, Thickness shall be as
specified for body of vessel but never less thantwo
inches. Body insulation shall be butted firmly
against tank leg flange.

Re-entrant space between channel flanges shall be
filled withblockcemented in place with an approved
adhesive, Surface of fire-resistant material
abutting tank leg insulation shall be coated with
Installation shall be
as shown on Figure 10.L-8.

-SECURE LEG

STRAP ARQUMD

CIRCUMFEREMNLE

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG

THICKNESS Y,
AS SPECWIED

WEADIER-DARRIER
A3 IPECIFIED

Nai

qé‘ A‘f.?‘ oA

=

j——— OUTER LAYER BUTT JOINTS SHMALL BE
COATED WITH JOINT SEALER

/VOPD SHALL BE FILLED W1TR

[ 3
3, DIE CUT STAAP USED
AS AN ANCHOR FOR LEG
AN HERD INSULATION
SECUREmENT

L=

CAULKING MASTIC
CKNESS T, AS SPECIFIED

/
3
a
o
T TR

£l

TREAT 1vNER LATER BUTT JOINTS wiTh
ANTI-ABRASION COATING ANO ALLOW YO
DRY BEFORE INSTALLATION

i
2
%
3§
E4

F

HEAVY FILLEY OF CAULKING MASTiC

4T NN
.
OANOT LESS THAN Z4

SECTION A A THICHNESS T, AS SPECIFIED.

|

R5) SIS

COAT TOP OF CONCREYE WITH ¥APOR
SEAL MASTIC PEFOAE APPLICATION
OF INSULATION

EQUIPNENY tEFG

FIG. 10-L-8
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II. SPECIFICATION 10-L
APPLICATION - contd
1. Equipment - contd

k., Vessel Skirts

Skirts supporting vertical equipment shall be insulated
inside and outside, Insulation shall extend downward,
from junction of inside of skirt with insulated bottom
head, a distance of notless than four times the thick-
ness of insulation, but never less thanone foot. Thick-
ness of insulation over skirts shall be as specified for
body of vessel, but never less than two inches. Insulat-
ing 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 IS-42. Installation shall be as shown

in Figure 10-L-9.

. N L . N N . PR SR

,
| — . SS— \— NEAYY FIRLET OF VAPOR SEAL
U COATING &Y ALL INSIOE COMNERS

EXPANSION ANGLE SUPPORT RING
ST A

CUSRIONING SLAWKET

2TE Al

WEATHER -BARRIER
A3 SPECIWFIED CELUR AR GLASS

INSULATION

QUTER LAYER BUTT JOINTS
$HALL BE COATED WiTH JOINT.

THICKNESS T,48
$aL e SPECIFIED

.

TREAT IINER LAYER BUTT.
JOINTS WiTH ANT)-ABRASION
COATING AND ALLOW YO DAY
BEFORE INSTALLATION

CELLULAR GLABS INSULATION

A T T

BELTION AA ¥

==k

INSIR ATION

SUPPORT T SUPPORT ANGLE IR

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT

F16.10-L-9
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1I. SPECIFICATION 10-L
B. APPLICATION - contd
1, Equipment - contd
1, Equipment Supports.
(1) Where equipment is supported on cradles, vessel

insulation shall extend over cradles as shown in
Figure 10-L-10,

ELLIR, ass (‘p THICKNESS. 1 DUTEA LAYER BUTT JOINTS
CELLULAR GL a3 SPECPIED M "
INSULATION COSTED WITH JOINT SEALER

WEATHER- BARRIER
AS SPECIFIED

CUSHIDNING BLANKETY

CUSHIONING
SLANKET

NN o™
Lo

STEEL CRaOLE = 1 AND ALLOW TO DRY BEFORE

SHORTEST DIST= - INSTALLATFON

ANCE AT ON

COAT TOP OF CONCRETE WITK
VAPOR SEAL COATING BEFORE
APPLICATION OF INSULATION

WEAVY FILLET OF
CAULKING MASTIC

:
'.'
i
E
|

Ty ) SECTION
L o §
TR COAT ALL JOINTS AROUND STECL CADLE
2 WITH ANTI-ABRASION COATING AND ALLOW
__i i TO DRY AEFORE INSTALLATION
B
7t ]
QELTION €0

- APPLICAYTION OF CELLULAR GLASS INSULATION TO CRADLES AND
SUPPORTS FOR EQUIPMENT
F19.0-L-10
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II.

S TN R R ER N

SPECIFICATION 10-L
B. APPLICATION -

1. Equipment -

1. Equipment Supports -

contd

contd

contd

(2) Where equipment is supported by structural steel

members,

insulation shall extend not less than

four times the specified insulationthickness ineach
direction, measured from junction of vessel with
insulated supportlug. Thickness of insulationover
steel supports shall be not less than one-half that
specified for body of vessel. Thickness of insula-
tion over support lugs shall be the same as body
insulation. Installation shallbe as shownin Figure

10-1,-1

1.

THICKNESS T,
AS SPECKIED

WEATNER- BARR)
AS SPECIFIED

o

CELLULAR GLASS
INSULATION 7
T UTER LATER RUTT
ki
\\‘\ A CoED WITw AMNER LATER BUTT JOINYS
N T JOINT SEALER CORTED WITH ANTI-ABRASION
A\ - ; COATING AND ALLOWED TO ORY
N BEFONE INSTALLATION
' H T
,.__._‘\"1_ SUPPORT SEAM
-t
—— b FOUR T REASUNED FADM JUNC‘”ON WE!
B SE S TR /-m' INSULATED SUPPFONT o vessth
. :
[ ‘x.“‘&"a:’xK/

aRTTON YIEW SELTION BB
APPLICATION OF CELLULAR GLASS INSULATION TQ EQUIPMENT

COAT ALL JOINTS ARGUND
STEEL SUPPORT WITH ANTI-
ABRAS|ON COAYING AND
ALLOW TT DRY BEFORE }8-
STALLATION

LUGS & SUPPORTING STEEL

FiG-10-L-i2
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II. SPECIFICATION 10-L
B. APPLICATION - contd
1. Equipment - contd
m, Weather-Barrier

Weather-barrier shall be applied in accordance with
GENERAL SPECIFICATION, 1.B. 9 and 16.

2, Piping
a. Pipe Insulatioﬁ

(1) Insulationthickness inexcess of 2-1/2 inches shall
be applied in multiple layers as specified in
GENERAL SPECIFICATIONS, I,B.4.

(2) Pipeinsulation shall be applied in staggered posi-
tion, in accordance withfigures GA-1 and GA-2 of
the GENERAL SPECIFICATIONS, 1.B.5,

(3) All butt edgesand ends of single layer insulation,
and outer layer of multiple layer applications,
shall be buttered with joint sealer before applica-
tion. The 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.

(4) Insulation shall be applied with all joints tightly
butted and fitted, to eliminate voids, Large voids
shall not be filled with vapor seal coating, but
eliminated either by refitting or replacing insula-
tion, Any rounded corners, on the insulation sur-
faces to be butted, shall be trued before application,

(5) Butt edges and ends, of all inner layers, shall be
givena smoothbrush or spraycoatof anti-abrasion
coating and allowed to dry for a minimum of one-
half hour, but preferably two hours, before appli-
cation. Care shall be exercised to obtain a thin
even coatof sufficient thickness only to cover and
fill the cut cells of the insulation,

-~ 16 -
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II. SPECIFICATION 10-L.
B. APPLICATION - contd
2. Piping - contd
a, Pipe Insulation - contd

(6) When scheduled for installations where severe vi-
bration is expected, entire surface area shall be
coated with anti-abrasion coatirg.,

(7) When scheduled for installations where thermal
shock is expected, acushioning material, as speci~
fied, shall be applied to bare pipe prior to appli-
cation of cellular glass insulation.

b. Fitting, Flange and Valve Covers

(1) Fittings, flanges, and valve covers shall be shop
fabricated, inaccordance withthe UCCC Dimen-
sional Standards Fabrication Manual, 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 ap-
plied 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. Typical
fitting covers are shown in Figures 10-1.-12 and

10-L-13, | i

-17 -

UCC 021933

(O T WL L TR, .

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Com i i
: pany, Design and Construction Department, S Published by Asb |
ACL Doc 18655 - Page 93 of 227 o S
age 93 0 asbestosclaims.law/library/18655/93


https://asbestosclaims.law/library/18655/93

II. SPECIFICATICON 10-L
B. APPLICATION - contd

2. Piping - contd

b. Fittings, Flange and Valve Covers - contd

Two mwuw THE COVER SHALL BE

CEMENTED TOOETMER WITA JOINT
ulun »pum T3 THE JUYERMOST 2)°
(APPROX.} OF THE JOINT FACES

1NN L AYER BUTT

VOINTS COATED WITH
ANTI-ABRAZON con lM
ALLOWED T3} DRY

Ilﬂ'M.LlTIO"

AUTT JINTS OF FIY'IIN COVER
© AND ADJACENT Pi

- WEATHER~BARRIER
AS SPECIFIED

PEINRALATION TOBE COATED -
WITH JOINT SEALER APPLIED TO THE QUTER-
NpsT 27 lAFFIO!JDFTNl‘ JQNTM,

APPLICATION OF-CELLULAR GLA3S INSULATION TO WELDED ELL

LELLIX AN SLASS HBULATION

WEATHER -VAPOR BAARIER
A3 SPECIPIED

CELLULAR GLASR MCTERED Pirg
INSULATION

QUTER LAYER SUTT JOINTS COATRD
WITR JOINT SZALER

THICANESS, T
A% SPECIFIED

ELLULAR S4ASS PIPE INSULATION

Fid. t0~¢ - {2

;=54

CELLULAR GLASS
INSUL AT YON

HEAYY FILLET OF CARING
WASTIC

THICKNESS T, AS $PECHY

o #

% i !
o4 JT__’% P

-

ik f
\TWOHQ.VE!

TWE COVER  SMALL BE
Cl.(mb YM!YV!EN 'fl'fl! JOINT SEALE
ﬁd D THE CUTERMOST 2'p (APPROXI OF THE .mlﬁ FACES
i

BUTT JOINTS OF FITTING COVER AND ADJACENT PIPL
INSULATION YO p¢ COATED WITH JOINT SEALER
APPLIED vo THE CUTERMOST 23 APPROK.) OF
THE JOINT FACES

X VT

> QUTER LAYER BUTT JOWNTS
LE S W COATED WITH JOINT SEACER
2= 5

I

R ILEER)

OMMT (NMER CAYER BUTT JOINTS WITH ANTI-
APDRASION COATING WD NLOW TG ORY BEFORE INSTALLATION AS SPECIFIED

y FJ:‘»!;,;.J‘ 5

WEATHER- SARRIER

APPLICATION OF CELLULAR GLASS INSULATION YO WELDED TEE

Fia.10-L~13
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II. SPECIFICATION 10-L
B, APPLICATION - contd
2. Piping - conid
b Fitting, Flange and Valve Covers - contd

(3) Flanges, flanged fittings and flanged valve covers
shall be fabricated and fitted to extend over ad-
jacent pipe insulation so as toprovide a close fit-
ting slip joint at each end. The two halves of the
cover shall be cementedtogether with joint sealer,
appliedto the outermost 2-1/2 inches (approx.) of
the faces of the joint. '

(4) All valves shall be packed and filled around valve
stem, and packing gland assembly, with valve
sealer, to avoid water pockets.

(5) Installation of typical fittings and valve are shown
in Figures 10-L-14, 10-L-15, and 10-L-16,

TWD RALVES OF THE COVER SHALL BE CEMEW
Tﬂlnl‘ﬁl WITH JOINT SEALER APPLIED YO THE OV‘TEl.OST
2 Y27 (APPROX.) OF THE JOINT FACES

()
AN

v

QUTER LAYER BUTT JOINTS, Tickiess v
COATED WITH JuNT A8 SPECWER o~
SEALER o

RQUMD OUTSIDE CORKERS

HEAVY FILLET OF CAULXING NASTIC

CELLULAR GLASS 1
INSULATION ; =
W ] SUNFACES COATED WITH NON- SETTIN
Nl g SEALER AMD ALLOWED TO ORY BEFORE
INSTALLATION

THICHNESS T, AS SPECIRIED
INNER LAYER SUTT JOIN - WEATHER-BARRER

COATING AND ALLOWED YO DRY ) " AS SPECIFIED
SEFORE IMSTALLATION thy Y2 wiN,

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE

MeIo-L- 14
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II, SPECIFICATION 10-L. 7 ‘
B, APPLICATION - contd

W—

2. Piping - contd

b. Fitting, Flange and Valve Covers - contd

THE TWO MALVES OF THE COVER SMALL
BE CEMENTED TOGETHER WITH JOWT
SEALER APPLIED T THE GUTERMOST
2'2" (APPRARX.) OF THE JOINT FACES

CELLULAR GLASS INSULATION

OUTER LAVER BUTT JOINTS

COATED WITH JOINT X THCRMESS T, AS SPECIFIED
staLen

: SURFACEY CMflEO WITR NON-~

14 7,48 20 =y o, SETYING BEALE!

ROUND CUTSIDE CORMERY

WEATHER - BARMER
AS SPECIFIED.

MINER LAYER BUTT JOINTS COATED
WITH &NTI-ABRASION COATING '

MEAVY FULLEY OF 194G ma:
ARG SLLOWED TO DRY BEFOAE e e
APPLICATION

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL

FI18.10~-L-)3

THWO MALVES OF THE COVEA SMALL BE CEMENTE D YOGETMEN

SEALER APPUIED TOTME OUTERMOST 272" LAPPROX.) OF T
JOINT FACES ) n

WiTH sy
E

ROUND OUTSIDE COUNERS 7
CXTEND VAPOR SEAL COATING OVER METRL

POCK AND FiLt SETWEEN [NSULATION AND
ES COATED WITH NON= _~" VALVE STEM WiTh VALVE SEALER

SURFAL|
SETTING SEMER

/uuvv FIRAET OF CAULKING MASTIC

G % e,
CELLUKAR GLASY
INSULATION :

IWHER LAYER BUTT JDINTS COATED
o + . VITH AMT2 - ABRASAON COATING AND
| ! — €D YO DY BEFORE INSTALL -

: ATION

—

OUTER LAYER BUTT JOINTS
COATED wiTh JOINT
SEALER

ﬂ'rh"

%

WEATHER ~BARRIER
AS SPECIRIED

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE

19-L-I6 -

J
|
1
|
!
B |
.
o
i
E
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II. SPECIFICATION

B, APPLICATION ~ contd

2, Piping - contd
b, Fitting, Flange and Valve Covers ~ contd

(6) Allfittings shall be fitted and assembled with very
thin, tight joints, Cementing of shop assemblies
shall be done with hot {180°) asphalt of approved
quality, In all casesthe joints shallbe thin, with
just sufficient asphaltto obtain goodadhesionand
complete closure. Wide asphalt joints, voids, or
holes plugges with asphalt, will not be permitted.

c, Securement

(1) All layers of cellular glass pipe insulation shall
be secured with insulation strap,

(2) Use and location of strap shall be as described
inthe GENERAL SPECIFICATIONS, I,B. 5,6,
and 7,

d. Supports and Hangers

{1) Where horizontal, lowtemperature pipingis sup-

ported onthe outside of insulation surfaces,as per

UCCC Std. IS~19, insulation shall be complete

7 ‘ : with weather-barrier applied before piping is

i, ‘ placed in cradles. UCCC Std. I1S-19 is a guide to

: ' the maximum horizontal span of pipe which may
be supported on the outside of insulation.

{2) On all vertical piping, where the operating tem-
perature does not exceed 250°F, and any addit-
ional piping specified on the insulation drawings
or by a Field Representative of the Desgign and
Construction Department, supported on the out-
side of insulated surfaces, as per UCCC Std, IS-
19, the insulation between cradle and pipe shall
be prefabricated heavy density vegetable cork,
For piping in excess of 250°F, the insulation
between cradle and pipe shall be cellular glass.

-21-
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SPECIFICATION 10-L

B. APPLICATION - contd

2. Piping - contd

d. Supports and Hangers - contd

(3) Hangers attached directly to piping shall be in-

sulated as shown in Figure 10-L-17.

EXTEND MENNRANE FiNisH &

WINIMUN OF @7 UP UNINSULATED ROD

TWO WALVES OF THE COVER SHALL BE
CEMENTED TOGETHER WITH JOINT
SEALER APPLIED TO THE GUTERMOST
By (APPROX.} OF TME JOINT FACES

COAT INNER BORE OF INBULATION WITH
ANTI=ABRASION COATING AND ALLOW FO
ORY GEFORE INSTALLATION

LA

MEAVY FILLET OF CAQLKING
MASTIC AT AL WNSIDE CORMERS

THICANEDS. T, o
A9 IPECIFIID
"

BYUTT JOINTS OF FiTTING -
COYER AND ADJACENT
PIPE INSULATION TO BE P
© CDATED Wit

JOINT SEALER 3

JOINT FACES

wangen>
L RS

CELLULAR GLASS
NSULATION

WEATHER - BARAU ER
AS SPECIFIED

SECTION

TMICKNESS T,
A3 SPECIFIED

INMER LAYER BUTY JOINTS
COATED WITH ANT)-ABRASINW
COATING AND ALLOW TO DRY
SEFORE INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER

CONNECTED DIRECTLY TO PipE

Fie,10-L-17
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II. SPECIFICATION 10-L
B. APPLICATION - contd
2. Piping - contd
e. Expansion-Contraction Joinis.
(1) Expansion andcantractionjoints shall be installed,

as per Figure 10-L.-18, in both horizontal and
vertical straight run piping, at intervalsasfollows:

Single layer - one for each 45 feet.
Double layer - one for each 33 feet,
Triple layer - one for each 21 feet,

(2) Where flanged joints occur within these limits,
expansion and contraction shall be provided for in
the {lange cover and expansion-contraction joints
in insulation will not be required.

(3) Joints shall be packed tightly with strips of cush-
ioning blanket.

JOINT SEALER
TELLR AR SLASS TWER AND gg;n BORE OF SLIP I 70 sm\
BNSULATION JOINTS LDA WETH MO - SETTING
SEA » . CELLULAR &LASS
ER LY} 4_.!11;... . /imsaarion
':'44 o ot b ‘2 iy
e

L0W TEMPERATIRE MPE

WEATHER BARRIER- “ 3 SPACE FILLED WITH
A3 BPECIRIED CUSHIOHING BLARKEY -
ONE_LAYER INSULATION ’ IMMER AMD OUTER BORE 3LIP JOINTS COATED
CONTRACTION JOINT REQUIRED EVERY 43', : WITH NON- SETTING SEALER
OF STRAIGHT RUN WEATHER - BARMER AS SPECIFIED : -
' IMNER AND GUTER BORE OF THREE LAYER INSULATION
L SUIP JOINYTS DOA!

TED CONTRACTION vOINY REDUIRED EYERY 21'
. - CONTRACTION vQINT REDUIRLD EYERY 2]
TemnansETT OF STRAIGHT RUN

WOTE:

ALL INNER LAYER BUTT JOINTS COATED
WITH ANTI—- ABRASION COATING ANG ALIOWED TO
ORY BEFORE INSTALLATION

SPALE FILLED WiTH
CUIHIONING QLANKET

WEATHER - BARMIER AS SPECIFIED
TWO_LAYEN (NSUL ATION

CONTRACTION JOINT REQUIRED EVERY 33'

OF STRAIGHT RUN

JOINT SEALER .
' ALl OUTER LAYER BUTT JOINTS COATED
PRESSED iy INTC SPACE WiTH JOINT SEALER

APPLICATION DF CELLULAR GLASS INSULATION TO EXPANSION B CONTRACTION JOINT
{N_HORIZONTAL PIPING

F16.10-L -0

"V =23 .
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II. SPECIFICATION 10-L,
B. APPLICATION - contd
2, Piping - contd
e. Expansion-Contraction Joints - contd
(5} Where it is necessary to install expansion -con-
traction joints in insulation on vertical piping, an

insulation support shall be provided. Installation
shall be as shown in Figure 10-L.-19,

CELLULAA GLASS
INSULATION

] CELLULAR GLASS INSULATION SHALL BE
N0 “ 'COATED WITH ANTI-ARRASION COATING
o 3 . " AT YIME OF INSTALLATION. BLOCK SHALL
AS BPECIFIED ‘:“ ' S € iNSTALLED WHILE COAT STILL TACKY |.
. {3
s Low d
CELLuL A ‘iﬂi‘yﬂ ;‘; b ¥ g :
LULAR SLASS BLOCK 3 23 ;-
REYED TO 3UPPORT .si;“ J‘,F r‘* | ¥, .y"‘ INSULATION SUPPCAT :
SR . .
J;.I';B‘ » »,:‘? > 1
3,1 4 FILL WITH CUSHIIN NG
—————— ST - SLANKEY i
3 X {"’6..#‘ 3 '
3 = ——— 9‘3;; T%nrmn i
G, 22 P !
BURFACES OF SLIp v Wrmn
JOYNT COATED WiTH WON- y 3
SETTING SEALER MEAVY FILLET OF CAULKING NASTIC

OUTER LAYER BUTT JOINTS !
SHALL BE COATED WITH JOIW?
SEALER

INNER LAYER BUTT JOINTS COATED
WITW ARTI=ABRASION COATING AND
ALLOWED TO DAY BEFORE
INSTALLATION

APPLICATION OF CELLULAR GLASS INSULATION TO VERTICAL EXPANSION
AND CONTRACTION JOINT

- FIg-10-L -ty

f. Steam-Traced Insiallations
Steam-trace lines, where specified, shall be installed
and insulatedinaccordance withthe GENERAL SPECI-
FICATION, 1.B.15.

g. Weather-Barrier Coating

Weather -barrier shall be installed in accordance with
the GENERAL SPECIFICATION, I.B. 16.

24 of 24
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UNION CARBIDE CHEMICALS COMPANY .
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 16-H" _ Preformed Glass Fiber
Scope

This gpecification described the essential requirements for the
purchase and application of preformed glass fiber thermal insu-
lationfor use onpiping and equipment normally operating between
71°F up to and including 350°F, It is applicable to both indoor
and outdoor service,

Procedures outlined inthe GENERAL SPECIFICATIONS are
applicable to and constitute an integral part of this specification.

A. MATERIAL

1. Compaosition

Material shall be composed offiberous glass, with phenol-

formaldehyde binder formed into moulded block and pipe

insulation with a factory applied canvas jacket.

Properties

Glass fiber insulation shall have the following properties:

Acid Resistance . . . .Good resistance except
to Hydrofluoric and
Phosphoric,

Alkalinity . , , . . .pH=z6107

Capillarity , ., . . . . Negligible after 24 hours

Combustibility,. . . . . Will not support com-
bustion.

Compressive Strength . . Shall be not less than

O R G S . . W W S

Percent

Deflection Load, psi

5 0,24

10 0.49
Density . , . , . . . 31bs, /cu. ft. (minimum)

-]
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II. SPECIFICATION 16-H

A. MATERIAL - contd

2. ProBerties ~ contd

Hygroscopicity. . . . . ., 1.13% by wt. after 72
hours,

Specific Gravity «+ « + . . Shall be not less than
Apparent 0.047
True 2.572

Temperature Limits, . . 350°F (min.)

Thermal Conductivity . . . Shall not exceed values
at the following mean
temperatures:

Mean Conductivity

Temp.°F Btu/hr., sq.ft.
°F,inch thick

70 0. 30

Thermal Diffusivity . . . . 0,32 sq. ft. per day

Water Absorption. . . . . 90 - 93% by volume

Wy

Accessory Materials

a.

Glass Fiber Insulation (with 6 ounce (minimumj canvas
jacket) - Fiberglas Standard Plpe Insulation’ Guston-

- Bacon snap-on, or approved alternate,

Stainless Steel Wire - 0.0475 inch diameter, type 304,

. cold drawn, bright annealed, 18 gage,

Stainless Steel Insulation Strap-1/2 inch x0.020 inch,
type 304, or approved alternate.

Stainless Steel Clips - Double pronged, type 304, A, J.
Gerrard, or approved alternate.

Weather-Barrier Coating (color as specified) PVA-
Vimasco No. WC-1, Benjamin Foster Sealfas "CV ,

or approved alternate.

Paste - Benjamin Foster 81-42 W Lagfas, or approved
alternate,

-2 -

UCC 021942

S———

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 18655 - Page 102 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/102


https://asbestosclaims.law/library/18655/102

II. SPECIFICATION 16-H
B. APPLICATION
1. Equipment
a. Insulation Support

Equipment shall be provided withinsulation supports
as specified in GENERAL SPECIFICATION 1.B.4,

v b, Thickness Schedule

Unless otherwise specified, insulation shall be applied
in a single layer,

¢. Curved Surfaces

{1) Insulation for equipment, having diameter less
than four feet, shall be factory formedto specified
radius. Insulation for larger equipment shall be
bent, and kerfed where necessary, to fit vessel
contour.

(2} Insulation shallbe installed with all joints tightly
butted and circumferencial butt joints staggered.

d, Flat Surfaces

Blockinsulation shall be applied to flat surfacesinthe
same manner as specified for curved surfaces.

e, Securement

{1) Insulation shall be secured with insulation strap
where contour of vessel permits firm and effective
attachment. Insulation applied to irregular suva-
faces, where strapisimpracticable, shall be se-
cured with wire, drawn taut, ends twisted and
embedded in insulation.

el N e e LB

(2) Insulation on bottomheads of vertical equipment
shall be secured in place with insulation strap
attached toinsulation support as shown in UCCC
Standard IS-31,

-3~
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II. SPECIFICATION 16-H

B. APPLICATION - contd

1. Equipment - contd

f, Surface Finish

(1)

(2)

Cracks and depressions in insulation shall be
pointed and leveled smooth with insulation surface
prior to application of weather-barrier coating
finish,

Weather-barrier coating shall be applied over in-
sulationinaccordance with GENERAL SPECIFI-
CATION I.B. 16, where curved block is not fur-
nished with canvas jacket, When canvasis attach-
edtoblock, from factory, glass fiber reinforcing
clothin weather-barrier coating shall be omitted,

2. Piping

a. Pipe Insulation

(1)

(2)

Thickness Schedule

Unless otherwise specified, insulation shall be
applied in a single layer with attached canvas
Jjacket lapped and sealed with specified paste .

Securement

(a) Ipsulation shallbe appliedto pipinginaccord-
ance with GENERAL SPECIFICATIONS I8,
'4, 5 » 6, and 7. )

(b) All sectional pipe insulation having outside
diameters of 6,625 inches or less shall be
secured with stainless steel wire,

(c) All pipe insulation having outside diameters
greater than 6,625 inches shall be secured
with stainless steel insulation strap,

b. Fitting, Flange and Valve Covers

(1)

Fittings, flanges and valve covers shallbe either
factory moulded or prefabricated in accordance

with UCCC Dimensional Standards Fabrication
Manual, 4
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1I, SPECIFICATION 16-H

B. APPLICATION - contd

2, Piping - contd
b. Fitting, Flange and Valve Covers - contd

{(2) Fittings, flanges and valve covers may be field
fabricated, providing work is approved by the
field representative ofthe Department of Design
and Construction, Segments shall be carefully
fitted to insure tight joints.

(3) Prefabricated covers shallbe secured with wire
or strap as required.

¢. Stearn Traced Installations
Steamtrace-lines, where specified, shall be installed
in accordance with GENERAL SPECIFICATIONS
I.B.15.
d. Surface Finish
(1) Piping exposed to view or weather
{(a}] Where present, cracks and depressions in
canvas jacket shall be filled with weather-
barrier coating and trowelled smooth with
adjacent surface prior to application of
weather-barrier coating finish,
(b) Weather.barrier coating shall be applied
over canvas jacketinaccordance with
GENERAL SPECIFICATION I.B. 16, except
glass fiber reinforcing cloth will be omitted,

(2) Piping concealed

Finish otherthan factory applied canvas will not
be required,

-5-
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

1. SPEGIFICATION 16-L Preformed Glass Fiber

Scope

This specification describes the essential requirements for the
purchase and application of preformed glass fiber thermal insu~
lation for use on piping and equipment normally operating at
temperatures between 35°F and 70°F. It is applicable to both
indoor and outdoor service.

Procedures outlined inthe GENERAL SPECIFICATIONS are
applicable to and constitute an integral part of this specification.

A. MATERIAL

1. Composition
Material shall be composed of fiberous glass, with
phenoclformaldehyde binder, formed into moulded block
" and pipe insulation with a factory applied vapor barrier .

2. Properties

Glass fiber insulation shall have the following properties:
Acid . . v 4 4 e e e e e Good resistance except
to Hydrofluoric and

Phosphoric,

Alkalinity. » & e« 8 o e @ pH = 6 to 7

Capillarity . . . . . . . Negligible after 24 hours,
Combustibility. . . . . . Will not support com-
bustion.
Compressive Strength . . Shall be not less than
Percent
Deflection Load, psi
5 .24
10 .49
DenSitY * e . . M . . - . 3 le./Cu. ft. (m.inimum)
.
UCC 021946
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II. SPECIFICATION 16-L

A. MATERIAL - contd

2. Progerties - contd

Hygroscopicity, . . ., . ., 1.,13% by wt. after 72
hours.

Specific Gravity . . . . ., Shall be not less than
Apparent 0.047
‘True - 2.572

Thermal»Conductivity . s . Shall not exceed values
at the following mean
temperatures:

Mean Conductivity
Temp.°F Btu/hr., sq. ft.
°F,inch thick

70 0.30

Thermal Diffusivity . . . . 0,32 sq. ft. per day
Water Absorption. . ., . . 90 - 93% by volume.

3. Accessory Materials

a. Glass Fiber Insulation - Fiberglas white dual temp.
Pipe Insulation, Gustin-Bacon Snap-on with Kraft foil
laminate vapor barrier, or approved alternate.

1
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b. Stainless Steel Wire - 0.0475 inch diameter, type 304,
cold drawn, bright annealed, 18 gage.

c. Stainless Steel Insulation Strap-1/2 inch x 0,020 inch,
type 304, or approved alternate,

d. Stainless Steel Clips - Double pronged, type 304, O
Gerrard, or approved alternate,

e. Vapor~Barrier - Foil (0.001 min.) - Scrim-craft,or
approved alternate. (May be factory attached.)

f. Reinforcing Cloth - Glass Fiber, approximately 10 x 10

mesh, with starch binder, Perma-Glas. Mesh, Benja-
min Foster, Open Weave, or approved alternate.

-2 -
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1II. SPECIFICATION 16-1L,
A. MATERIAL - contd

3, Accessory Materials - contd

'g. Weather-Barrier Coating - {color as specified) - PVA -
Vimasco No. WC-1, Benjamin Foster Sealfas "C", or
approved alternate,

h. Joint Sealer Strips - Foil (.001' min. ) with Kraft paper
backing in three inch wide rolls.

i, Lap and Strip Adhesive - Benjamin Foster 81-71,

Minnesota Mining #1128, St. Clair Rubber Adhesive
No. 4815, or approved alternate.
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II. SPECIFICATION l6-L

B. APPLICATION

1. Eguigmem‘

a. Insulation Support

Equipment shall be provided with insulation supports
as specified in GENERAL SPECIFICATION I. B. 4.

b. Thickngss Schedule

Unless otherwise specified, insulation shall be applied

in a single layer.

c. Curved Surfaces

(1) Insulation for equipment, having diameters legs
than four feet, shall be factory formed to specified
radius, Insulation for larger equipment shall be
bent, and kerfed where necessary to fit vessel
contour,

(2) Insulation shall be installed with all joints tightly
butted and circumferencial butt joints staggered,

d. Flat Surfaces

Blockinsulation shall be applied to flat surfaces in the
Ssame manner ag specified for curved surfaces.

e. Vapor Barrier

All joints, cracks, and breaks in vapor barrier shall
be sealed with three inch wide vapor barrier strips
cemented to adjacent vapor barrier to form a. con-
tinuous vapor tight envelope,

f. Securement

(1) Insulation shall be secured with insulation atrap
where contour of vegsel permits firm and effective
attachment, Insulation applied to irregular sur-
faces where strap is impracticable, shall be se-
cured with wire,drawn taut,ends twisted and em -
bedded in insulation.

-4 -
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II. SPECIFICATION 16-L

B, APPLICATION - contd

1. Equipment - contd

f. Securement - contd

(2) Insulation on bottomheads of vertical equipment
shall be secured in place with insulation strap
attached toinsulation support as shown in UCCC
Standard 1S-31, :

g. Surface Finish

(1) Where present, cracks, holes and depressionsin
vapor barrier jacket shall be filled with weather
coating and trowelled smooth with adjacent sur-
face priorto application of weather-barrier coat-
ing finish,

{2) Weather coating shall be applied over vapor
barrier jacket in accordance with GENERAL
SPECIFICATION I, B, 16,

2. Piping
a, Pipe Insulatidn
{1) Thickness Schedule

Unless otherwise specified, insulation shall be
appliedin a single layer with attached vapor bar-
rier tightly sealedtoforma vaportight envelope.

{2) Securement

{a) Imsulation shallbe appliedto pipinginaccord-
ance with GENERAL SPECIFICATIONS I, B,
4,5,6 and 7.

(b} All sectional pipe insulation having outside
diameters of 6.625 inches or less shall be
secured with stainless steel wire,

(c) All pipe insulation having outside diameters
greater than 6,625 inches shall be secured
with stainless steel insulation strap.

5=
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n.

SPECIFICATION 16.1

B.

APPLICATION - contd

2,

Piping - contd

b, Fittings, Flanges and Valve Covers

(1)

(2)

(3)

Fittings, flanges andvalve covers shallbe either
factory moulded or prefabricated in accordance
with UCCC Dimensional Standards Fabrication
Manual,

Fittings, flanges and valve covers may be field
fabricated, provided work is approved by the
Field Representative of the Department of Design
and Construction. Segments shall be carefully
fitted to insure tight joints,

Prefabricated covers shallbe secured with wire
or strap as required,

c. Steam Traced Installations

Steam trace-lines, where apecified, shall be installed
in accordance with the GENERAL SPECIFICATIONS
1.B. 15,

(1)

{2)

d, Surface Finish.

Piping exposed to view or weather

{(a) Where present, cracks angd depressions in
vapor barrier jacket shall be filled with
weather-barrier coating and trowelled
smooth with adjacent surface priorto appli-
cation of weather-barrier coating finish.

(b) Weather-barrier coating shall be applied
overvapor barrier jacketin accordance with
GENERAL SPECIFICATIONS I.B, 16,

Piping concealed

Finish other than factory applied vapor barrier
jackets will not be required,

-b-
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CARBIDE AND CARBON CHEMICALS COMPANY

DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATI‘ONS

SPECIFICATION 17-H Preformed Glass Fiber

Scope

This specification describes the essential requirements for the
purchase and the application of glass fiber insulation for use on

Heating, Ventilating and Air Conditioning Ducts.

Procedures outlined in the GENERAL SPECIFICATION are
applicable to and constitute an integral part of this specification.

A. MATERIAL

1. Composition

Material shall be composed of fibrous glass with an in-
organic resin binder formed into a rigid board and faced

with a factory applied vapor barrier.

2, Properties

Glass fiber insulationboard and duct liner shall have the

following propexties:

Alkalinity . . . . . . . pH=6to7

Capillarity . . . . . . -. Negligibleafter 24hours.

Combustibility. . . . . . Will not support com-

bustion.

Compressive Strength . . . Shall be not less than

0.07 @ 10%

deflection

Density . . . . . . . . 6 to7 lbs. per sq. ft.

Hygroscopicity, . . . . . 1.13% by wt. after 72

hours.

Resistance to Acids . . . . Good resistance except
toHydrofluoric and

Phosphoric,

UCC 021952
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II, SPECIFICATION 17-H

A, MATERIAL - contd
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2. Properties -~ contd

Specific Gravity . . . . . Apparent0.012to 0.016

true 2.6

Temperature Limitg. , . . 250°F

Thermal Conductivity . . . Shall not exceed values

at the following mean
temperatures:
Mean Conductivity

Temp.°F. Btu/hr,, sq. ft.

°F,inch thick

0 0.21
100 0.25
150 0.28
250 0.35

Thermal Diffusivity . . . . 0.32 sq. ft. per day

3. Accessory Materials

a.

Glass Fiber Insulation Board - Fiberglas FF Vapor-
5eal Duct Insulation, Gustin-Bacon G--B Insulation
Board with Foil-Scrim-Kraft Vapor Barrier, or ap-
proved alternate.

Glass Fiber Duct Liner - Fiberglas Coated Duct In-
sulation, or approved alternate,

Stainless Steel Wire - 0.0475 inch diameter, type 304
cold drawn, bright annealed, 18 gage.

Fasteners - 1-1/2incheslong, Stic- -Klip Manufacturing
Co., type N, Miracle Adhesives Anchor Nail, or ap-
proved alternate,

Washers - Stic-Klip Manufacturing Co. Speed Washers,

Miracle Adhesives Lock Washers, or approved alter-
nate.

Lap and Strip Adhesive - Benjamin Foster 81-71,
Minnesota Mining #1128, St. Clair Rubber Adhesive
No. 4815, or approved alternate,

-2 -
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SPECIFICATION 17-H

A. MATERIAL - contd

3. Accessory Materials - contd

go

h.

i.

Fastener Adhesive - Stic-Klip, type S, Miracle's
Anchor adhesive type AA, or approved alternate,

Joint Sealer Strips - Foil with Kraft paper backing in
three inch wide rolls. : :

'Reinforcing Cloth - Glass Fiber, approximately 10x10

thread count, with starch binder - Perma Glas Mesgh,

"Benjamin Foster Open Weave, or approved alternate.

Weather Barrier Coating, color as specified - Vimasco
WC-1, Benjamin Foster Sealfas ''C', orapprove d

alternate,

- 3.
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II. SPECIFICATION 17-H
B. APPLICATION

1. External Surfaces of Ductwork

a. Thicknesgs Schedule
Insulation thickness shall be one inch.
b. Duct Surfaces

- Insulation board shall be applied to external duct sur-
faces with all joints tightly butted.

c. Securement

(1) Fasteners,as specified, shall be cemented to out-
'side surfaces of duct on twelve inch staggered cen~
ters. On small ducts a minimum of two fasteners
shall be cemented to each surface perlinear foot.

(2) Insulation shall be impaled on fasteners and se~
cured withwashers that are installed so the insu-
lation is held firmly in place.

{3) Fasteners shall be cut off 1/16 inch from outside
of washer,

d. Vapor Barrier

All joints, cracks, and breaks, shall be sealed with
three inch wide vapor barrier strips, cemented to
existing vaporbarrier to forma continuous vapor tight
envelope, Where fastening devices project through
insulation, holes shall be sealed with lap or strip ad-
hesive,

e. Surface Finish
(1) Ductwork exposed to view or weather,
(2) Cracksand depressions shall be spotted with
Weather Coating and trowelled smooth to form

an even surface with insulation prior to ap-
plication of Weather Coating,

-4 -
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SPECIFICATION 17-H
B. APPLICATION - contd

1. External Surfaces of Ductwork - contd

e. Surface Finish - contd

(1) Ductwork exposed to view or weather - contd
{b) Weather Coating shall be applied over vapor
barrierinaccordance with GENERAL SPECI-
FICATION I.B.16.

(2) Ductwork concealed

Finish other than factory attached vapor barrier
will not be required.

2. Internal Surfaces of Ductwork

Where specified, duct liner insulation shall be installed
inside ducts in the following manner:

a. Thickness3 Schedule
Insulation thickness shall be one inch,

b. Duct Surfaces

Duct liner shall be applied to internal duct surfaces
with all joints tightly butted.

c. Securement

(1) Fasteners shall be cemented to inside top surface
of horizontal runs on twelve inch staggered cen-
ters. On small ducts a minimum of twofasteners
per linear foot is required.

(2) Duct liner shall be secured to top surface of hori-
zontal runs with mechanical fasteners., On all
other surfaces duct liner shall be secured with
adhesive,

d. Surface Finish

’

{1} All joints shall be pointed up with joint sealer.

{2) Finish other than factory applied coating will not
be required. :
-5 -
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

I1I. SPECIFICATION 20-H Calcium Silicate

Scope

This specification describes the essential requirements for the
purchase and the application of preformed calcium silicate in-
sulation for use on eguipment and piping normally operating at
temperatures from 70 F up to and including 750 F.

Procedures outlined in the GENERAL SPECIFICATION, are
applicable to and constitute an integralpart of this Specification.

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 prop-
erties:

Absorptivity . . . . . Notmorethan93%of volume
after 24 hours submersion
1in water.

Alkalinity . |, A, « .« . pH shall be not more than
11.0.

Capillarity . . . . . . Whenplaced onwet surface
absorption after one-half
hour shall be less than 100%
and after 7 days less than
300% of its original weight.

-] -
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SPECIFICATION 20-H
A, MATERIAL - contd

2, Properties - contd

Combustibility, , , ,
Compressive Sirength .,

Density . , ., . . .

Flexural Strength, . .

Elasticity, Modulus of .

Hygroscopicity, ., . ,

Resistance to Abrasion .

Resistance to Acids or .
Caustics

Specific Gravity . . .
Specific Heat , . . .

- 1A -
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Shall be incombustible.

Percent of deformation
shall be less than listed
below:

L.oad Deformation
lbs./sq.in. per cent
20 2
60 6
100 10

10 to 14 1bs, /cu, ft,

Shall be not less than 40
psi.,

Shall be not less than
35, 000 psi.

After ovendried at 200°F
to 230°F, sample shall
not gain over 10% by
weight when exposed to
air at 70 F, 90 RH for
14 days.

When placed in Rotap on
itwenty mesh a 3 x 3 x
1-1/2 sample shall not
have lost more than 25%
after 10 minute run, nor
more than 40% after 20

minute run,

It shall be resistant to
most common caustics,
(Not considered as an
acid resistant material,)

0.15to 1.28
0. 20 to 0.30 Btu/lb. °F,
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1I. SPECIFICATION 20-H

A. MATERIAL - contd

2. Properties - contd

After beingheatedio 1200 F
- then cooled, expansion upon

reheating shall not exceed
.0.000004 per °F.

Coefficient of Expansion .

— =l

Coefficient of Shrinkage. . When heated from 70 F to
s 1200 F {not reheated)linear
shrinkage shall be less than

2%.

Shall be suitable for use
from 0 F to 1200 F without
mechanical, thermal, or
chemical failure.

Temperature Limits. . .

Tensile Strength . . . . Shallbe above 6 1bs. /sq. in.

‘Shall not exceed values at
the following meantemper-
atures:

Thermal Conductivity . .

Conductivity

Mean  Btu/hr., sq.ft.
Temp. ¥ °¥, inch Thick

100 0.43
200 0. 46
300 0.49 -
400 0,52
500 0.58
600 0.64
700 ' 0.69
800 08.75

Thermal Diffusivity .- . . Shallnot exceed 0. 35 sq. ft,
: ' per day.

Thermal Shock Resistance, Material shall not spall,
’ chip or crack, or otherwise

fail when heated to 1200 F
and then quenched with

- . . N .

water,
-2 -
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II. SPECIFICATION 20-H
A. MATERIAL +« contd

3. Accessory Materials

a. Calcium Silicate Insulation

b. Wire ~ Stainless steel, .0475 inchdiameter, type 304,
cold drawn bright annealed, 18 gage,

c. Insulation Strap - Stainless steel, 1/2inchx.020inches
type 304 or approved aliernate,

d. Clips - Stainless steel, 1/2 inch double pronged, type
304, A. J. Gerrard or approved alternate,

e. Insulating Cement - Hydraulic setting, Baldwin-Hill
Powerhouse, Eagle-Picher One Coat or approved
alternate,

f. Finishing Cement - Hard surface, Eagle-Picher No.
106, Johns-Manville 678 or approved alternate.

g. Mineral Wool Blanket - Black, Spun Rock Wool, Hex-
agonal Wire Netting on both faces,

h, Mineral Wool Blanket - Black, Spun Rock Wool, Hex
Netting one side, Expanded Metal Lath on the other

side,

i. Heat Resistant Sealer - Benjamin Foster No. 30-43 or
approved alternate,

j. Weather-Barrier Coating {Color as Specified) - Vimasco
WC-1, Benjamin Foster Sealfas ''C",

k. Reinforcing Cloth - Glass Fiber, 10 x 10 thread count,
Perma Glass Mesh, Glasfab or approved alternate.

1. FabricatingCement-A,P.Green'Insulation Adhesive'
or approved alternate,

m. Wire Netting - Cne inch, Hexagonal Mesh, No. 20
gage, stainless steel, type 304, or approvedalternate,

-3 -

- TN - R N - R N W N S e e

UCC 021960

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 120 of 227 asbestosclaims.law/library/18655/120


https://asbestosclaims.law/library/18655/120

11,

| L WL RN

SPECIFICATION 20-H
B. APPLICATION
1. Equipment

a. Insulation Supports

Equipment shall be provided with insulation supports
as called for in the GENERAL SPECIFICATIONS,
1.B.4.

. Thickness Schedule

Unless otherwise specified, insulation in excess of two
and one-half inches total thickness shall be applied in
multi-layer construction as specified in GENERAL
SPECIFICATION, I.B.1,

Curved Surfaces

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,
Typical installation is shown in Figure 20-H-1,

WSULATION FITTED TOHEAD AND
umm WITH STRAR PROVIDE & ~.
CADLE RING OF TWISTED STAINLESY

STEEL WiRk€ ARDUNO TOP CENTER
:?ZZLE JWHEN REQUIRED;TC ANCHOR

FiNiSH AS SPECIFIED

e o d

GLOCK INSULATION FITTED.
OVER SUPPORT

WIVLATION SUPFPORT
AS PER C.AC.C.C.
3TD. 18-34

BLOCK INSULATION PITTED TO HEAD,
:‘}‘;N STRAPS ATYACHED TO IMSUL atioN

SECTION A A

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL

FIGURE 20-H-§
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11,

SPECIFICATION 20-H

B,

APPLICATION -~ contd

1, Equipment - contd

d. Flat Surfaces

(1) Block insulation shall be applied to flat surfaces

(2)

in staggeredposition with all joints tightly butted.
1t shall be secured with wire attachedto blank nuts
or other approved securement., On rectangular
equipment, the blank nuts, or other approved
securements, shall be placed on 12-inch centers,
staggered, for bottom surfaces and on 24-~inch
centers, staggered for side and top surfaces.
Where specified inthe Insulation Design Schedule,
block may be applied to flat surfaces with an ap-
proved 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
appliedtrowel coat of hydraulic setting insulating
cement. Typical installation is shown in Figure:
20-H-2,

w,‘:‘.'.'.- B

TiE wines

" HEX WIRE NETTING

12° Tk HYDRAULIC
SETYING INSULATING
CEMENT

YA, . W
.“_‘!

o)
N4
* N

FINISH AS SPROIFIED

W

‘.:.

.‘e

*,
'al

BLOCK INSULATION

0y
's” sLaNK NUTS OR OTHER APPROVED SECURENENTS
LOCATED ON 12" CENTERS STAGGERED, FOR 80OTTON
SURFACES AND 24" CENTERS STAGGERED FOR 3ipL
AND TOP SURFACES

APPLICATION OF CALCIUM SILICATE INSULATION TO FLAT SURFACE

FiG, 20-H-2
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11. SPECIFICATION 20-H
B. APPLICATION - contd
1. Equipment - contd
e, Securement

(1) Alllayers of insulation shall be secured with in-
sulation 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) Alllayers of insulation on bottomheads of vertical’
equipment and heads of horizontal equipment shall
be secured in place with wire attached to blank
nuts, or with insulation strap attached to insula-
tion support, as specified in UCCC Standard i
15-31 and Figure 20-H-3.

L -INECLATION STRAP AS SPFECIFIED

~ INSULLTION APPLIEQ wITH
TISHTLY? BUTTED JOINTS

. ‘NSJLATIO’\. SUPPORT as§
cBacCC STDIS-3}

BtL.OCK |NSULAY|ON'»\,"
P o

NgT;: A FLOATING RING SHALL
NSTALLED ARQUND BOTTOM
NOZZLE TO PROVIOE aNCHOR
FOR STRAP.

E UREMENT OF CALCIUM SlLl ATE INSULATION ON VESSEL HEAD

FIGURE 20-1-3

(e B B PO N L . B W B RS
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II.

SPECIFICATION 20-H
B. APPLICATION - contd

1. Equipment - contd

f. Expansion Joints

Expansion joints inflat surfaces or cylindrical vessels
shall be insulated with flexible blanket insulation.

Typical installation is shown in Figure 20-H-4,

MINERAL WOOL BLANKET OF SPECIFIED
THICRNESS FACED OUTSICE WITH ENPANDED
METAL LATH AND ON THE INSIDE

WITH 1° HEX WIRE NETTING THICKNESS ¥,

AS SPECIFIED

EAPANDED METAL LATH EXTENDED RiNisy A8

PECIFIE
OVER BLOCK A MINFSOM OF §° b \d
AMD SECURED WITH TIE WIRES
THICKNESS T,
AS SPECIILD

'S BLANK NUTS OR OTHER
APPROVED SECURENENT ON

2
CENTERS STAQSINED NOTE: YOIDF OF EXPANOED METAL LATH
TO BE FILLED WiTH MYDAMNLIC SETTING
:5“:" TROWELED FLUSH WITH BURPACK
AT

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

FiIS, 20~MH-&

-7 -
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II. SPECIFICATION 20-H
B. APPLICATION - conid
1. Equipment - contd
g. Corrugated mechanical expansion joints on piping

(usually listed as equipment item) shall be insulated
as shown in Figure 20-H-5.

NO. 28 GA. SHEET METAL JAGKET FITTED
OVER EXPANSION JOINTS AND EXTENOES,
OYER ADJAGENT PIPE INSULATION.

SEGURE. WITH STRAP AT CENTER NO INSULATION BETWEEN SNEET
ONLY METAL AND EXPANSION JOINT
THICKHESS T,— INSULATION
AS SPECIFIED T
-4
)
-B- H
K 5

FINISH AS ! umt
SPECIFIED 3T

APPLICATION OF CALCIUM SILICATE INSULATION TO EXPANSION JOINTS

FIG. 20-H~5

-3 -
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II. SPEGIFICATION 20-H
. B. APPLICATION - contd

1. Equipment - contd

h, Insulated Vessel Flanges

Vesselflanges shall be insulated with blockin the same
manner as specified for body of vessel,
support shall be provided immediately above vessel
flange., The top of projecting flange insulation shall be
sloped to shed water, Typical installation is shown in

Figure 20-H-6.

An insulation

vESSEL WALL‘/-/J

-
3
INSULATION BLOCK stcunzq/

WiTH STRAP AS SPECIFIED

: INSUL ATION SUPPORT ns__/ x

PERC A& CCGC STD i5.3¢

I

.1/;
el L MIN 3 NCHES
- Ve
Ll =
> ]
\‘f,
L4 ‘(‘ ,77|N15H AS SPECIFIED
*~
el
AT LA JL ruickness 1
. AS SPECIFiep

SPACER BLOCK FOR L!V(U”G
FITYED INSULATIO

HYDRAULIC SETTY LlNG msu-
LATING CEMENT IF LESS THAN
ONE INCH)

>,

- FLANGE INSULATION SHALL NOT
q BE STRAPPED BELOW THIS POINT

- MIN 4 iNCHES

-

SPACER BLOCK SECURED
TO VESSEL :MSULATION

T TTI0 PROVIDE SLIP JOINT
AT TMIS POIRT
ROUND OFF WITH FILLET )

OF INSL: ATING CEMENT
AND CAULKING MASTYIC

APPLICATION OF CALCIUM S).ICATE TO VESSEL Fi.ANGE

FIGURE 20.M4-¢
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SPECIFICATION 20-H
B. APPLICATION - contd

1, Equipment - contd

i. Uninsulated Vessel Flanges

Where vessel flanges are located outdoors and speci-
fied to be left uninsulated, the reinforcing cloth of the
weather-barrier, on the adjacent vessel insulation,
shall be extended to metal of vessel body, embedded
in heat resistant sealer, and banded while sealer is
still tacky. A second applicaiion of heat resistant
sealer shall then be applied over the reinforcing cloth
and securement. Typical installation is shown in Fig-

ure 20-H-7.

INSULATION SUPPORT AS.
PIR L AC.C.C
$T0. 18-31

TO VESSEL, ENBEDED 1
us:i'? l&‘.
WHILE STILL TACKY.

THICKNES S
A% SPELIFIED

WILATION TEMENT.

CALCIUM SILICATE SLOCK 4
SECURED WITH STRAP As\
SPECIIED.

WEATHER SEALING OF CALCIUM SILICATE VESSEL INSULATION
AT UNINSULATED FLANGES

#1M13H A3 SPECIFIED

HYDRAULIC SETTING

REAT WEJISTANT SEALER,

NOTE: QUTDOCR APPLICATION DMLY,

- 10 -
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II. SPECIFICATION 20-H I
B. APPLICATION - contd q
I, Equipment - contd .
j. Vessel Nozzles
Vessel nozzles shall be insulated as shown in Figure I
20-H-8.
i
COVERS, .
FINISH A3
shect L ruickness 1, o
eaees : AS IPECIFED
F777q | pE X
\ A |
R Rl B
p )
—— VESSEL waLL ‘i § A l
o sr:gr’t; S {; /vnm waLL
AS SPECIRIED
. LINE MOZZLE BUND NOZILE l
APPLICATION OF CALCIUM SILICATE TO VESSEL NOZZLES i
PWURE 20-H-8 ) .
-11- !
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II. SPECIFICATION 20-H

B. APPLICATION - contd

1. Equipment - contd

k, Vessel Legs

(1) Vessel legs shall be insulated with block which
shall extend over channel flanges and down channel
leps to fireproofing. Thickness shall be a mini-
mum 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 channelflanges between body in-
sulation shall be filled with block. Installation
shall be as shown in Figure 20-H-9,

).
2 STRAP ANGNOR £OR SECUREMENT OF
LE® INSULATION, STRAF PLAGED VERTICALLY . 1‘;'6;;&3#':5
UNDER CIRCUMFERENTIAL STRAPS AND EX— i M
TENDED TO TOP OF LEG ONLY : I

-

H o
: [t -y - VES L
LES INSULATION 2 3 VEsE
SECUNED WiTH s FINISN AS
WIRE OR STRaP & SPECIFIED
< —_— [T 4
i CIACUMFERENTIAL r i
€Y~ o
] FILL RE-ENTRANT WEEM LEG BHD 4B

SPACE OF CHANNEL
WITK BLOCK INsULA—
TiOR

SEGTION A A

GOAT TOP OF FIREPROGFING
WITH WEATHER Al
GOATING BEFCRE APPLIGATION
OF INSULATION

S e
Hee
w
TN
LE
£

INBIRATION AS . &
FIED

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL LEGS

- - - -

Fi1g. 20~M~9
-12 -
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1I.

SPECIFICATION 20-H

B.

APPLICATION - contd
1. Equipment - contd
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 speci-
tied thickness, but not less than twelve inches, or to
bottom of skirt if that distance is less than twelve
inches, Thickness shall be as specified for body of
vessel. The bottom headinsulation shall be supported

. inaccordance with UCCC Standard 15-42. Installation
shall be as shown in Figure 20~-H-10,

BLOCK INSULAT xouw_\ b

FIRISH AS SPECIFIED

Be — BOYTOM HEAD INSULATION

Zo SECURED WITH TIE WIRES

E ATTACHED TO SPLIT RING

2z SUPPORT 4S PER CRCCC
-3 STD 15- 42

2

53 !

58— T

4 T INSIDE OF SK@T NOT INSH.

LAYED UNLESS SPECIFICALLY
NOTED

VESSEL SKIRT-—— ot

e A A am s

T e ey

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL SKIRT

FIGURE 20-H-10

- 13 «
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II,

O . S W, W

SPECIFICATION 20-H

B.

APPLICATION -~ contd

1.

Equipment - contd

m, Surface Finish

When specified thickness of inrsulation has been ap-
plied, any small cracks or depressions shallbe point-
ed up with insulation cement trowelled flush with sur-
face of insulation, '

n. Weather-Barrier

Weather-barrier shall be installedin accordance with
the GENERAIL SPECIFICATIONS, 1,.B,16,

Piping
a. Pipe Insulation
(1) Thickness Schedule
Unless otherwise specified, insulation in excess
oftwo and one-half inches total thickness shall be
applied in multi-layer construction ag specified
irn GENERAL SPECIFICATION, I.B, 1,
(2) Securement
(a) Insulation shallbe appliedto pipinginaccord-
ance with GENERAL SPECIFICATIONS, 1. B.
4,5,6, and 7,

(b) All inner layers of sectional pipe insulation
shall be secured with stainless steel wire,

(c) All sectional pipe insulation having outside
diameters of 6,625 inches or less shall be
secured with stainless steel wire.

(d) All pipe insulation having outside diameters

greater than 6,625 inches shall be secured
with stainless steel insulation strap.

-14-
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I1. SPECIFICATION 20-H

B. APPLICATION - contd
2. Pip_ing - contd
b. Fittings, Flanges and Valves - contd

(3) Insulatingcement may be applied as the insulating
material where f{ittings are 2-1/2 inch IPS or
smaller and the specified insulation thickness
does not exceed 1-1/2 inches. Cement shall be of
same thickness as specified for adjacent pipe in-
sulation. :

(4) Fitting insulation shall be secured with specified
wire or strap as required.

(5) Insulationforall fittings shall be fitted and assem-.
bled with tight joints. Gementing 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 obtain good adhesion and complete closure. In
no case will wide cement joints, or voids, and
holes filled with fabricating cement, be permitted.
Typicalinstallations are shown in Figures 20-H-11,
20-H-12, and 20-H-13.

- . . B

-
N

THICKNESS T, AS SPECIFIED

e

ELL COVEAS SHaL BE FABRICATE
N AGCORDANCE WITH rumcmou
DATA FOR FITTING GOVERS

INSULATION

PIPE |NSULATION

PFINISR AS SPECIFIED

APPLICATION OF CALCIUM SILICATE INSULATION TO WELDING ELL

T T T T .

FiG. 20-H-II
-15 - l
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1I, SPECIFICATION 20-H

B. APPLICATION - contd

2. Piping - contd

b. Fiitings, Flanges and Valves - contd

PIPE INSULATION—\ /—IIMSN A8 SPECIFIED
!

B
NSRS
] Iy

S = | R

€ T
* b K £
ALY

NOTE. FLANGE COVER FAGRICATED ~‘ Et u?“ ,\Qﬁ "f*” THICKNESS T,

iN ACCORDANCE Wi{TH FABRICATION
DATA FOR ¥ITTING COVERS.

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE

AS SPECIFIED

FI1G. 20-H - 12

SLIP JOINTS NOT REQUIREC ON
SIMGLE LAYER EXCEPT WHERE
SPECIFICALLY CALLED FOR

FINISH A SPECIFIZD

FLANGED MALVE COVEM FABRICATED
ACCCROING TO FABRICATION DATA
FOR FITTING COVERS

APPLICATION OF CALCIUM SILICATE INSULATION TO FLANGED VALVE

THICKNESS A3
SPECIFIED

F14. 20— M- 13

- 16

UCC 021973

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law

ACL Doc 18655 - Page 133 of 227

asbestosclaims.law/library/18655/133


https://asbestosclaims.law/library/18655/133

II. SPECIFICATION 20-H

B. APPLICATION - contd

2, Piping - contd
b, Fitting, Flange and Valve Covers

(1) Fittings, flanges and valves shall be insulated
with prefabricated fitting covers (preferred meth-
od) in accordance with UCCC Dimensional Stand-
ards Fabrication Manual.

(2) Fitting, flange and valve covers may be field
fabricated provided work is in accordance with
and/or approved by the Field Representative of
the Department of Design and Construction.
Segments shall be carefully fitted toinsure tight
joints,

€. Steam Traced Installations
Steam-trace lines, where specified, shall be installed
and insulatedin accordance withthe GENERAL SPEC-~
IFICATION, I.B.15,

d. Surface Finish
Where present, small cracks and depressions shall be
filled and smoothed with insulating cement prior to
application of weather-barrier.

e, Weather~Barrier

Weather-barrier shallbe installedin accordance with
GENERAL SPECIFICATIONS, I.RB.16.

-17-
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 21-H Asbestos Fiber

Scope

This specification covers the application of preformed asbestos
fiber insulation for use on piping normally operating at tempera-
tures from 70 F up to and including 750 F.

Procedures outlined in the GENERAL SPECIFICATION, are

applicable toand constitute an integral part of this specification.
A. MATERIAL .
1. Composition

Material shall be composed of asbestos fibers blended
with suitable inorganic binder, processed and molded at
sufficient temperatures to produce a rigid, homogeneous
thermal insulation,

2. Properties

Asbestos Fiber Insulation shall have the following
properties: ‘

Absorptivity. . . . . . . Not over 85% of volume
after 24 hours submer-

sion,

Alkalinity., ., . . . . . . pHshallbenotmorethan

10. 7
Coefficient of Expansion. . . Shrinkage shall be less
(or Volume and Linear than 0, 7% when heated to
Shrinkage) 750 F

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

-1-
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II. SPECIFICATION 21-H
A. MATERIAL - contd
2, Properties - contd

Compressive Strength .

Density . . . . , .

Flexural Strength, . .

Hygroscopicity, . . .

Compressionof the 1 in.
block shall be not more
than the following:

Lbs./sq.in, Compression

5 .07y
10 . 15"
20 . 30"
40 . 55"

Shall benot less than 12
but not more than 16 lbs.
per cu. ft.

Shall be not less than
100 1bs, per sq. in,

Weight gain of ovendried
sample subjectedto 70 F

‘and 90 RH for the expo-

sure times listed, shall
benot more than the cor-
responding percentages.

Days Percentages
1 4
7 15
14 19
30 23

Specific Gravity , .

Specific Heat . . ., .

Thermal Conductivity .

Shall be approximately
0.228

Shall be approximately
0.248 Btu/lb,

Mean Temp °F Btu/f.F.

in, thk,
200 0. 40
400 0.51
600 0.62

-z -
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SPECIFICATION 21-H

A, MATERIAL - contd

2. Properties - contd

Thermal Diffusivity . . . . Shall be approx. 0.197

sq. ft./day

Thermal Shock Resistance., , Material shall notspall,

chip, or crack, or other-
wise fail when heated to
750 F and then quenched
with water.

Accessory Materials

&.

io

Asbestos Fiber Insulation - Unibestos or approved
alternate. ’

Wire - Stainless steel, .0475 inch dia,, type 304, cold
drawn bright annealed (18 gage).

Insulation Strap - Stainless stieel, 1/2 inch double
pronged, type 304 or approved alternate,

Clips - Stainless steel, 1/2 inch double pronged, type
304, A, J. Gerrard or approved alternate,

Insulating Cement - Hydraulic setting, Baldwin -Hill
Powerhouse, Eagle-Picher One Coat or approved

alternate.

Finishing Cement - Hard surface, Eagle Picher No. 106
Johns Manville 678 or approved aliernate,

HeatResistant Sealer - Benjamin Foster No. 30-43 or
approved alternate.

Weather Barrier Coating (Color as specified) - Vimasco
WC -1, Benjamin Foster Sealfas "C!", or approved

alternate.

Reinforcing Cloth - Glass fiber, 10 x 10 thread count,
Perma Glas Mesh, Glasfab or approved aliernate,

Fabricating Cement - A, P. Green '"Insulation Adhe-
sive', or approved alternate.
-3 -
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II. SPECIFICATION 21-H
B. APPLICATION
1. Piping
a, Pipe Insulation

(1) Unless otherwise specified, insulation in excess
of two and one -half inches total thickness shall be
‘applied in multiple layers as specifiedin GENERAL
SPECIFICATION, I.B.1.

(2) Insulation shall be applied to piping in staggered’
position in accordance withthe GENERAL, SPECI-
FICATION, 1.B.4, 5, 6, and 7, with all joints
tightly butted and factory attached sheeting jacket,
where furnished, removed.

(3) Smallcracks anddepressions, where present, shall
be pointed up withinsulating cement troweled
smooth with insulation surface.

b. Fittings, Flanges and Valves

v (l) Fittings, flanges and valves shallbe msulated with
o prefabricated insulation covers fabricatéd in
accordance with the Dimensional Standard Fabri=-

cation Manual.

(2) Whereimpracticalto shop fabricate fitting insula-
tion, and with the approval of the representative
of the Departmentof Designand Construction, fit-
ting covers may be field fabricated, providedwork
is inaccordance with Dimensional Standard Fabri-
cation Data, Segments shall be carefully fitted to
insure tight joints,

(3) Shopfabricatedassemblies shall be cemented with
specified fabricating cement. In allcases the
~ joints shall be asthin as possible, with just suffi-
cient cement to obtain good adhesion and complete
closure, In no case will wide fabricating cement
joints, or voids and holes- filled with fabricating
‘cement, be permitted. Typical installations are
shown in Figures Zl-H- 1, 21-H-2, 21-H-3, and

- 21-H-4, :

T - I O A~ N - . Nl N W A
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II.

O WL W L FEL W, NN

SPECIFICATION 21-H

B. APPLICATION - contd

i. Piping - contd

b. Fittings, Flanges and Valves - contd

-

THICKMESS T AS SPECIFIED —

!LL COVERS S\\l\.L Ql FABRRICATED

MY‘ Fom '"’flﬂ‘ CDV!RS

INBUL ATION

PLEE INSIRATION OR YERTICAL, ELL ON BHOAT

AISERE

FiNiSH AS SPECIFIED

Tt ASRESY ULATION TO W A

TEig. RWeNey

(-]

MATE. FOR MORIZONTAL ELL

FINISH AS
SPECIFIED,

/PIP! INSULATION

PAPE INSULATIDN

) g ﬂf\T&( AN

T D %*"!“ “
—— e _,1 —— - —
7 P
*Wf‘f?? il . i_nucnu:“ T,

AS SPECIFIED

NOTE FLANGE COVER SHALL BE r.nmcn
ACCORDANCE WITH FABRICATION DAT TEO N
TOm FITTHHG COVERS

APPLICATION OF ASBESTOS FIBER INSULATION TO

FLANG

i 2-N-2

-5 -
UCC 021979

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 18655 - Page 139 of 227

Published by AsbestosClaims.Law
asbestosclaims.law/library/18655/139


https://asbestosclaims.law/library/18655/139

II. SPECIFICATION 21-H ‘
B. APPLICATION - contd
1. Piping - contd ‘
b. Fittings, Flanges and Valves - contd ‘
. '
THICKNERS T
AS SPEICHIED
4 _FINIAN A8
T % SPECFIED
N I AN
rh \ r_, INSULATION
iy
. o 5
!
NOTE: SLIP JOINT QT REQUIRED ON P hCATaNED ELL COvER
TS LBONTED o ror OF ArsEs BicTE i WITH FABRICATION DATA FOR
OR WORE 1N LENGTH ' FITTING covERS
APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED ELL
716. 21-H-3 !
BLIF JOINTE NOT RZQUIRED FLANGED VALVE COVER FABRICATAD
ON SINGOLE LAVER EXCEPT ACCORDING TO FADRICATION DATA
WHERE SPECIFICALLY PFOR FIYTING COVERS
CALLED FiR
-95 o5
F G NSULATION
’ A THICKNESS AS i
FitEN A SPECIFIED
PELINIED
APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED VALVE
P16 . 2i=N- 8
UCC 021980 L
L _ W
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II. SPECIFICATION 21-H
B. APPLICATION - contd
1. Piping - contd
b. Fittings, Flanges and Valves - contd
(4) Insulatingcement maybe applied as the insulating
material where fittings are 2-1/2 inch IPS or
smaller and the specified insulationthickness does

notexceed 1-1/2 inches, Cement shall be of same
thickness as specified for adjacent pipe insulation,

c, Securement

(1) Applicationand securement of pipe insulation shall
be as described {(and shown in Figures GA-1 and
GA-2) in the GENERAL SPECIFICATION,

(2) All inner layers of sectional pipe insulation shall
be secured with stainless steel wire.

(3) All sectional pipe insulation having outside dia-
meters of 6.625 inches or less shall be secured
with stainless steel wire,

(4) Allpipe insulation having outside diameters greater
than 6.625 inches shall be secured with stainless

steel insulation strap.

(5) Fitting, flange and valve covers shalkbe secured

with specified insulation strap as required, -
-7 -
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I1.
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SPECIFICATION 21-H

B.

APPLICATION -

contd

1. Piping - contd

d, Expansion Joints

(1)

Expansion slip joints shall be provided in the in-
sulation for multiple layer applications., An
expansion joint shall be installed in each 21'-0" of
straight piping not interrupted by flanges, valves
or fittings. Typical installation is shown in Fig-
ure 21.H-5,

FiNISn OF SLIP JOINT COVER
SHALL HOT CONTINUE OVER
ADMCENT PIPE INSULATION

NOTE. EXPANSION JOINT SNALL BE INSTALL£D
INCACH 2170 OF STAMGKT FIPING, NOT INTER-
RUPTED BY 7LANGES, VALYES OA FITTINGS. Fon
VERTICAL PIPING, EXPANSION JOWNT SHALL BE
INSTALLED AT INSUWLATION SUPFPCRTS.

EXPANSION JOINT FOR MULTIPLE LAYER APPLICATION OF ASBESTOS FIBER INSULATION

N0 28 85. SHEET METAL JACREY
SECURED TO PIPE INIUL ATION, OYER
WEATHER BARNIEN OF PIPE INSULATION
WITH STRAP

THICKNESS &3 SPECIFIED

LR ]

W)=

Fig. 21-H~-8

(2)

The expansion slip joints shall be installed at the
insulation support in vertical piping., Care shall
be exercised that slip jointis placed so movement
occurs at the bottom in order to shed water.

-8 -
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SPECIFICATION Z21-H

BD

APPLICATION - contd

1. Piping - contd

d., Expansion Joints - contd

(3)

Expansion slip joints shall be provided at junction
of fitting covers and pipe insulation located at the
topof risers, where riser exceeds 30'-0" inheight
for single layer applications and where riser ex-
ceeds 15'-0" in height for multiple layer applica=-
tions. Typical installation is shown in Figure
21-H-6,

SLiP JDINT COVER SHALL
NOY BE STRAPPED BELOW
THIS POINT

ELL COVER SHALL BE FAB-
RICATED IN SCCORDANCE WITH IN.T
FASRICATION DATA FOR FiTT=

ING COVERS

T MM

FINISH NOT CARRIED
EXTEND PINIAN TO SHEET MITAL
3 OVIR SNEET

METAL

NO. 26 84 NEETY
NETAL

NOTE: SL}P JOINTY SHALL BE PROVIDED
FOR SINGLE LAYER APPLICATIONS
WHERE RISER EXCLEDS 30°—0" In
HIGHT AnD FOR MULTIPLE LAYER
APPLICATIONS WHERE RISZR 22CELOS
18°=-0" .

APPLICATION OF MULTIPLE LAYER ASBESTOS FIBER INSULATION TO WELDING Eil

rig. 2'—H~-8§

-9 .
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LI, SPECIFICATION 21-H
B. APPLICATION - contd
1. Piping - contd
d. Expansion Joints - contd
(4) Corrugated mechanical expansion joints in piping

(usually listed as equipment item) shall be in-
sulated as shown in Figure 21-H-7,

NO.28 PAUSE SHEEY METAL Jltl!‘l’ SNSULATION SETWEEN BHEE?
FITTED OVER EXPANSION JOINTS AND NETAL AND EXPANSION JOINT
EXTENDED OVER ADJACENT AIPE IIWL‘M

BECURE wiTW STRAP AT CENTER ONLY

; Pl

. 2
THICHNESS T
% SPECIFIED b4

A

F—— N, 2T
FIRISN ag
SPECIFIED

APPLICATION OF ASBESTOS FIBER INSULATION TO EXPANSION JOINTS

> Fig 2i~H-7

e, Steam Traced Installations

Steam-trace lines, where specified shall be installed
and insulated inaccordance with the GENERAL SPECI-
FICATION, 1.B.15,

f. Weather-Barrier

Weather<barrier shall be installed in accordance with
GENERAL SPECIFICATION, 1.B.16.

- 10 -
e | UCC 021984
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1I.

CARBIDE AND CARBON CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAIL INSULATION SPECIFICATIONS

SPECIFICATION 25-H Hydrous Calcium Silicate
Scope

This specification describes the essential requirements for the
purchase and the application of preformed calcium silicate in-
sulation for use on equipment and piping normally operating at
temperatures from 750 F up to and including 1200 F.

Procedures outlined in the GENERAL SPECIFICATION, are
applicable to and constitute an integral part of this Specification.

A, MATERIAL

1. Composition

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

2. Properties

Calcium Silicate Insulation shall have the following prop-
erties:

Absorptivity . . . . . Notmorethan93%of volume
after 24 hours submersion
in water.

Alkalinity . . . . . ., pH:shuall be not more than
: 10.0

Capillarity . . . . , . Whenplaced onwet surface
absorption after one-half
hour shall be less than 100%
and after 7 days less than
300% of its original weight.

-1 -
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II. SPECIFICATION 25-H

A, MATERIAL - contd

2. Properties - contd

Combustibility . . . .

Compressive Strength .

Density . ;'.' e e

Flexural Strength. . .

Elasticity, Modulus of .

Hygroscopicity. . ., .

Resistance to Abrasion .

Resistance to Acids or .,
Caustics

Specific Gravity . . .
Specific Heat . . . .

- 1A ~

UCC 021986

Shall be incombustible,

Percent of deformation
shall be less than listed
below:

Load Deformation
v lbs./sq. in., per cent
20 2
60 6
100 10

10 to 14 lbs. /cu. ft.

Shall be not less than 40
psi.

Shall be not less than
35,000 psi.

After ovendried at 200°F
to 230°F, sample shall
not gain over 10% by
weight when exposed to
air at 70 F, 90 RH for
14 days.

When placed in Rotap on
twenty mesh a 3 x 3 x
1-1/2 sample shall not
have lost more than 25%
after 10 minute run, nor
more than 40% after 20
minute run.

It shall be resistant to
most common caustics,
(Not considered as an
acid resistant material.)

0.15 to 0.28
0.20 to 0.30 Btu/lb. °F.

1
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1I. SPECIFICATION 25-H
A. MATERIAL - contd
2. Properties - contd

Coefficient of Expansion ., Afterbeingheated to1800 F
then cooled, expansion upon
reheating shall not exceed
0.000004 per °F,

Coefficient of Shrinkage., . When heated from 70 F to
1800 F (not reheated)linear
shrinkage shall be less than

2%.

Temperature Limits. . . Shall be suitable for use
from 0 F to 1800 F without
mechanical, thermal, or
chemical failure,

Modulus of Rupture , . ., Shall be above 50 psi

Thermal Conductivity . ., Shall not exceed values at
the following mean temper-

atures:
Mean Conductivity
Temp.F Btuhr.,sq.ft.,.
°F, inch thk,
100 D.43
400 0.58
800 ' D. 78
1200 1.09

Thermal Diffusivity ., . . Shallnotexceed0,35 sq, ft.

Thermal Shock Resistance, Material shall not spall,
chip or crack, or otherwise
fail when heated to 1800 ¥
and then quenched with

water,
-2 -
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I, SPECIFICATION 25-H

A, MATERIAL - contd

3. Accessory Materials

a,

j¢

Hydrous Calcium Silicate Insulation - KayloNo. 20 or
approved alternate,

Wire - Stainless steel, .0475 inchdiameter, type 304,
cold drawn bright annealed, 18 gage.

Insulation Strap - Stainless steel, 1/2inchx.020inches
type 304 or approved alternate,

Clips - Stainless Steel, 1/2 inch double pronged, type
304, A. J. Gerrard or approved alternate,

Insulating Cement - Hydraulic setting, Baldwin-Hill
Powerhouse, Eagle-Picher One Coat or approved
alternate,

Mineral Wool Blanket - Black, Spun Rock Wool, Hex

Netting one side, Expanded Metal Lath on the other
side,

‘Mineral Wool Blanket - Black, Spun Rock Wool, Hex-
agonal Wire Netting on both faces,

Heat Resistant Sealer - Benjamin Foster No. 30-43 or
approved aliernate,

Weather-Barrier Coating (Color as Specified) - Vimasco
WC-1, Benjamin Foster Sealfas "C",

Reinforcing Cloth - Glass Fiber, 10 x 10 thread count,
Perme Glass Mesh, Glasfab or approved alternate.

Fabricating Cement - A, P, Green *Insulation Adhesive"

Wire Netting - One inch, Hexagonal Mesh, No. 20
gage, Stainless Steel, Type 304, or approvedalternate,

-3 -
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II.

PO - - B e e ., DR, BN N

SPECIFICATION 25-H
B. APPLICATION

1, Equipment

a. Insulation Supports

Equipment shall be provided with insulation supports
as called for in the GENERAL SPECIFICATIONS,

I‘Bl4.

b. Thickness Schedule

Unless otherwise specified, insulation in excess of two
and one-half inches total thickness shall be applied in
multi-layer construction as specified in GENERAL

SPECIFICATION, I.B.1.

¢, Curved Surfaces

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,
Typical installation is shown in Figure 25-H-1,

INSUL ATION BLOCK FITTED TO HEAD
AND SECURED WITH STRAP, PROVIDE
A CASLE RING OF TWISTED SYlmLESS
STEEL WIRE AROUND TOP CENTER

NQZZLE WHEN REQUIRED TO ANCHOR
STRAP.

FINISH AS SPECIFIED

INSUL ATION BLOCK FITTED
QVER SUPPORT

INSULAYION SUPPORT
AS PER C A CCC.
SY0. 1S-31

BY STRAPS ATTACHED YO SUPPORT

SECTION A A

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL

Fig. 28-H-

UCC 021989 -
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1I. SPECIFICATION 25-H
B. APPLICATION - contd
1. Equipment -~ contd
d. Flat Surfaces A

(1) Block insulation shall be applied to flat surfaces

in staggered position with all joints tightly butted,

It shall be securedwith wire attached toblanknuts

or other approved securement. On rectangular

- equipment, the blank nuts, or other approved
securements, shall be placed on 12-inch centers,

staggered, for bottom surfaces and on 24-inch

centers, staggered for side and top surfaces.

(2) When specified thickness of insulation has been
4 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
appliedtrowel coat of hydraulic setting insulating

cement. Typical installation is shown in Figure
25-H-2,

p————TIE WIRES

/—v' HEX WIRE NETTING

172" THICK HYDRAULIC
SETTING INSULATING
CEMENT Tin

r,__ FINISN AS SPECIFIED

BLOCK INSULATION

e BLANK NUTS OR OTHER APPROVED SECUREMENTS
LOCATED ON 12" CENTERS STAGGERED, FOR B80T YOM
BURFACES AND 24 CENTERS STAGGERED FOR $(0&
AND TOP SURFACES

APPLICATION OF HYDROUS CALCIUM SILICATE INSUL ATION TO FLAT SURFACE

FiG. 28-H-2

-5

-
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II. SPECIFICATION 39-H

B. APPLICATION - contd

2. Expansion Loops

a. The insulation material shall be applied to ex-
pansion loops as shown in Fig. 39-H-2.

4 2 \;: <
Bgforn, SUPREGH T ST — B
RECOMMENDED ENVELOPS
NOMINAL DIMENBION oINENSION |
rirE K 3
SIZE aiti. d
5 INGHES nres WCHES
g i 70 4 4 [ 1
- 3 AND B » 0
: x ‘§§ . Ja:o ] : :
" " 18
_ PLAN VIEW
P I Ti Fi | I
TO UNDERGROUND EXPANSION LOOPS
FIG. 39-H -2
!
-5
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! 0 il -

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...

Published by AsbestosClaims.Law
ACL Doc 18655 - Page 151 of 227

asbestosclaims.law/library/18655/151


https://asbestosclaims.law/library/18655/151

SPECIFICATION 39-H

Ee

B. APPLICATION - contd R
v 3. Transition and Termination .
a Where the bituminous . insulation system emerges 7 l
. above the surface, a transition shall be provided to - .
the type of insulatxon specified for portion above
surface, Details of the transition are shown on . l
Fig. 39-H-3. - -
-b. Where lines insulated with bituminous fill enter a  .’ '
’ manhole or building wall, an asbestos rope or lead . B
. - packing shall be a.pphed between the plpe and the g
et C "sleeves, B l
éﬁ:n;nuzo TNSULATION 7] WEATHER- GOATING SHALL ovzn-u»w‘ L
i AS S'PECIHED 4 AMETAL JSACKET :
3 ; : I
» BITIMINOUR FILL INSULATION e o
! ‘ ' E oy l
: AR 4 B
v 20 GAGE GALVANIZED .
: STEEL JRCKET .
| BACKFILL | ST l
‘ o RECOMMENDED ENVELOPS _ sr i
| Pl B Co
‘ | 1D 4 . T i f 'I
, 3 AND & e T
\ 5 1 - BT
10 AND 12 L] P ,‘ e
. n P I
* Co
a TRANSITION AND TERMINATION OF : R l
e BITIMINOUS FILL INSULATION RS
< FiG. 30-H-3 ’ ‘;i
) g : T
] B N |
“- b
| I | Iy
, — Y/
! gk e * :
.o - - .- 6 =
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I1I. SPECIFICATION 25-H
B. APPLICATION - contd
1, Equipment =~ contd

e. Securement

(1) All layers of insulation shall be secured with in-
sulation 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) Alllayersof insulation on bottom heads of vertical
equipment and heads of horizontal equipment shall
be secured in place with wire attached to blank
nuts, or with insulation strap attached to insula-
tion support, as specified in C &C CC Standard
1S-31 and Figure 25-H-3.

INSULATION STRAP AS SPECIFIED

HHH = INSULATION APPLIED WITH
.nt TIGHTLY BUTTED JOINTS

T

\I
N, ' INSULATION SUPPORT AS
; PER C.8 C.C.C. STD.15-31I

NOTE: A OATING RING SHALL

el FL
- : N BE TNSTALLED AROUND BOTTOM
NOZZLE TO PROVIOE ANCHOR
FOR STRAP.

SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD

F16. 25 - H -3

)

UCC 021993
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II,

SPECIFICATION 25-H
B. APPLICATION - contd
1. Equipment - contd

f. Expansion Joints

(1) Expansion joints in flat surfaces or cylindrical
vessels shall be insulated with flexible blanket in-
sulation. Typical installation is shown in Figure

25-H-4,

NINERAL WOOL BLANKET OF SPECIFIED

L'E“r:m_asg";f? %urs:ognvsmg EXPANDED .
- LATH AND ON INSIDE wiTH

I" HEX WIRE METTING THICKNESS T,
) A5 SPECIFIED

FINISH AS
SPECIFIED
EXPANDED METAL LATH EXPANDED

OVER BLOCK A MININMUM OF ¢
AND SECURED WITH TiE WIRES

THICKNESS T,
AS SPECIFIED

BLOCK
INS UL ATION

¥2" BLANK NUTS OR OTHER
APPROVED SECUREMENT ON
12" CENTERS STAGGERED

NOTE: VOIDS OF EXPANDED METAL LATH
JO BE FILLED WITH HYDRAULIC SETTING

INSUL ATING CEMENT 7/ ELED FLu
SURFACE OF LATH. o SH wim

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

FIG. 25 -H .4 °

UCC 021994
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iI. SPECIFICATION 25-H

B. APPLICATION - contd

1, Equipment - contd

f. Expansion Joints - contd

{2) Corrugated mechanical expansion joints on piping
(usnally listed as equipment item) shall be insula-
ted as shown in Figure 25~H-5.

NO. 26 GA. SHEET METAL JACKET FITTED
OVER EXPANSION JOINTS AND EXTENDED
OVER ADJACENT PIPE INSULATION.

E
METAL AND EXPANSION JOIN

SECURE WITH STRAP AT CENTER ONLY. ___ NO INSULATION BETWEEN SHEET
T
L /
THICKNESS T, e, INSULATION
I kS % % Yot
AS SPECIFIED RS IR /‘
x = >
a = 2 H % -
% v: - S ) 3_

W% % A
PPN

o %, Y T % T n T %
FINISH AS MIN
SPECIFIED 7T

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS

FIG.28-MH-3

UCC 021995
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II. SPECIFICATION 25-H
B. APPLICATION - contd
1. Equipment - contd
g Insulatea Vessel Flanges

Vesselflanges shall be insulated with block in the same
manner as specified for body of vessel. An insulation
support shall be provided immediately above vessel
flange. The top of projecting flange insulation shall be
sloped to shed water, Typical installation is shown in
Figure 25-H-6,

ol | )
VESSEL WALL \ % )l MIN. 4 INCHES
»t‘

INSULATION BLOCK SECURED
" WITH STRAP AS SPECIFIED
/—FINISH AS SPECIFIED

THICKNE
INSULATION SUPPORT AS As SPECISFSDE%

PER C.&CCC STD. 15-3

FLANGE INSULATION SHALL NOT
J;ﬁ BE STRAPPED BELOW THIS POINT

SPACER BLOCK FOR LEVELING
FITTED INSULATION (USE

.
-
<P Vet % et Ty

LAY G A T
LATIN LES . .
ONE INCH) N #‘m""d —BIN-4 INCHES
O2ef 3
N P 4
-+ SPACER BLOCK SECURED
Tckness 1 N YO YESSEL INSUL ATIGN
AS SPECIFIED | TO PROVIDE SLIP JOINT
s AT THIS POINT

ROUND OFF WITH FILLET
OF INSUL ATING CEMENT
AND CAULKING MASTIC

v

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL FLANGE

FIG. 28 -M-8

-9 -
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11.

SPECIFICATION 25-H

B. APPLICATION

1. Equipment

- contd

- contd

h, Vessel Nozzles

Vessel nozzles shall be insulated as

25-H-17.

shown in Figure.

INSULATION MITER CUT AND FITTED DIMENSIONS SHALL BE

IN ACCORDANCE WiTH FABRICATION DATA FOR FITTING
COVER

ShLans o
S| FIED
Y
" ¥ 0
..;_.}l?
3
L:'E :
" T ¥
& Ealr Aty

THICKNESS T,
AS SPECIFIED

]

LINE NOZZLE

FINISH &S
SPELIFIED

THICKNESS T

;<,*«*,//J

42
24
d )
Rl Y :
: CTE» 7
iy ”
VESSEL WaLL LI B¢

THICKNESS T,
A8 SPECIFIED

BLIND NOZZLE

}

AS SPECIFIED

VESSEL WALt

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL NOZZLES

FIG. 23 -H -7

- 10 =

UCC 021997

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 18655 - Page 157 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/157


https://asbestosclaims.law/library/18655/157

.

11, SPECIFICATION 25-H
B. APPLICATION - contd
1. Equipment - contd

i. Vessel Legs

(1) Vessel legs shall be insulated with block which
shall extend over channelflanges and down channel
legs to fireproofing. Thickness shall be a mini-
‘mum of one-half that specified for body of vessel.

(2) Vessel insulation shall be butted firmly against
tank leg flange, Re-entrant space betweenchannel
flanges and over channelflanges between body in-
sulation shall be filled with block. Installation
shall be as shown in Figure 25-H-8,

/4" STRAP ANCHOR FOR SECUREMENT OF

LEG INSULAT/ON, STRAP PLACED VERTICALLY e -rmc,‘ugss
UNDER CIRCUMF E RENTIAL STRAPS AND EX- . o
TENDED TO YOP OF LEG ONLY

i
H

LEG INSULATION
SECURED WiTH
- WIRE OR STRAP

VYESSEL LEG

} éFINISH AS
Fpr——— SPECIFIED

MIN, AT

FILL RE-ENTRANT
SPACE OF CHANNEL
WiITH BLOCK INSULA-
TION

ARl VESSEL waLl i

R o
> r

zbiar
1

2
t

-.-..:I
T

=

SECTION A A’ i

19
FIREPROOE)

MinN.
2T

'

3
SEEL
M. - - N A S - L. . O e .

LEG FIRE-_ #ad [¥e)
PROOFING™ Wy (L3
! <

&
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iI. SPECIFICATION 25-H
B. APPLICATION - contd
1. Equipment - contd

j.. 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 speci-
fied thickness, but not less than twelve inches, or to
bottom of skirt, if that distance is less thantwelwe
inches. Thickness shall be as specified for body of
vessel, The bottom head insulation shall be supported
in accordance with C&CCC Standard 1S-42. Installation

shall be as shown in Figure 25-H-9,
—

BLOCK INSULAT ION——-—\

FiINISH AS SPECIFIED

VESSEL

.

BOTTOM HEAD INSULATION
SECURED WiTH TtE WIRES
ATTACHED TO SPLIT RING
SUPPORT AS PER ¢ BCCC
$TD. {5~ 42

4T MIN_BUT NOT
LESS THAN 1

1 NSiDE OF SKIRT NOT [NSY-
LATED UNLESS SPECIFICALLY
NOTED.

VESSEL SKIRT

APPLICATION OF HYDROUS CALCIUM SIiLICATE INSUL ATION TO VESSEL SKIRT

Fi16. 25 -1 -9
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1.

SPECIFICATION 25-H

B, APPLICATION - contd

1. Equipment = contd

k. Surface Finish

When specified thickness of insulationhas beenapplied,
any small cracks or depressions shall be pointed up
with insulating cement, troweled flush with surface of
insulation.

1. Weather-Barrier

‘Weather-barrier shall be installed in accordance with
the GENERAL SPECIFICATIONS, I.B.19.

2. Piping

a. Pipe Insulation

(1)

(2)

Insulation shall be applied to piping in accordance
with GENERAL SPECIFICATIONS, I.B.4, 5, 6,
and 7,

Unless otherwise specified, insulation in excess
of two and one-half inches total thickness shall be
applied in multi-layer construction as specified in
GENERAL SPECIFICATION, I,B,1.

b. Fittings, Flanges and Valves

(1)

(2)

Fittings, flanges and valves shall be insulated with
prefabricated{fitting covers (preferred method) in
accordance with C&CCC Dimensional Standards
Fabrication Manual,

Fitting, flange and valve covers may be field fabri-
cated providedwork is in accordance with and/or

approved by the Field Representative of the Depart~

ment of Design and Consiruction. Segments shall
be carefully fitted to insure tight joints.

- 13 -
UCC 022000
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1I.

B N W N L L W, R R

SPECIFICATION 25-H
B. APPLICATION - contd
2, Piping -~ contd
b. Fit;cings, Flanges and Valves - contd

(3) Insulationfor all fittings shall be fitted and assem-
bled 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 sufficientcement
to obtain good adhesion and complete closure. In
no case will wide cement joints, or voids, and
holesfilled withfabricating cement, be permitted.
Typicalinstallations are shownin Figures 25-H-10,
25-H-11, 25-H-12, and 25-H-13,

4
/M

ELL COVERS SHALL BE FABRICATED
IN ACCORDANCE WITH DIMENSIONAL
STANDARD FABRICATION DATA

THICKNESS T, AS SPECIFIED—-—ﬁl
*

INSULATION

PIPE INSULATION

FINISH AS SPECKFIED‘/

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL

FIG. 23 - H-10
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1I.

SPECIFICATION 25-H
B. APPLICATION - contd
2, Piping - contd

b. Fittings, Flanges and Valves - contd

FINISH AS SPECIFIED

™

PirE msuuﬂon—\
4

THICKNESS. T,
AS SPECIFIED

NOTE: FLANGE COVER FABRICATED
IN ACCORDANCE WITH DIMENSIONAL
STANDARD FABRICATION DATA.

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE

FIG 25-H. I}

WIRE BLOCKS TO

PIPE TO SUPPOAT
-~ THICKNESS T, OQUTSIDE COVER
AS SPECIFIE T
FINISH AS
N I SPECIFIED
~. ,
D\ \
aE . -
. " T
M = o 4
A NOTE: FLANOED ELL COVER
Ve T N 7| FABRICATED IN ACCORDANCE
MIN. Ve WITH DIMENSIONAL STANDARD

) “ FABRICATION DATA.
1 | ﬂ

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO f’LANGED ELL

FI16. 25 -N-12
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II. SPECIFICATION 25-H
B. APPLICATION - contd
2. Piping - contd

b. Fiitings, Flanges and Valves - contd

SLIP JOINTS NOT REQUIRED ol FLANGED VALVE COVER
SINGLE LAYER EXCEPT WHERE FABRICATED ACCORDING
SPECIFICALLY CALLED FOR > PRy TO DIMENSIONAL  STANDA
. & e FABRICATION DATA
& RN EXAZ TN
[a LR A A
P L
i
P -
RS 2
FiNISH AS JPECIFIE . N\ Y BN g
\,, Ay \.\l, AS Sy Y R Y THICKNESS AS SPECIIED

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE

Fig 23-H-13

(4) Fitting insulation shall be secured with specified
wire or sirap as required,

i
|
¥
¥
/
3‘
[.,
i
]

c. Steam Traced Installations

Steam-trace lines, where specified, shall be installed
and insulated inaccordance withthe GENERAL SPECI
FICATION, 1.B,15,

Surface Finish

Where present, small cracks and depressions shall be
filled and smoothed with insulating cement prior to
application of weather-barrier.

- 16 -

(- -

UCC 022003
e

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 163 of 227 asbestosclaims.law/library/18655/163


https://asbestosclaims.law/library/18655/163

II. SPECIFICATION 25-H | |

| B. APPLICATION - contd
2. Piping - contd

e. Weather-Barrier

T Weather<barrier shall be installed in accordance with
GENERAL SPECIFICATION, 1.B. 19,

-17 -
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UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

‘-, - THERMAL INSULATION SPECIFICATIONS
‘ 1I. SPECIFICATION 31-H Prefabricated Aluminum
l,' Scopé
’ This specification covers the application of prefabricated alumi-
. num insylation for use on equipment and piping normally operating
l at temperatures from 32 F up to and including 1000 F. It is
’ applicable to both indoor and outdoor service.
'-- Procedures outlined inthe GENERAL SPECIFICATION, are appli-
: cable to and constitute an integral part of this Specification.
" A, MATERIAL
i, 1. Composition
' Insulation shall consist of prefabricated units comprised,
in general, of a rigid outer aluminum shell, enclosing
aluminum  sheets properly spaced and reinforced with
supports (separators)., Supports shall be designed and
fabricated of a material, having low heat transmission
l and a moisture absorptivity not to exceed 1% aifter 24
hours, to form isolated air chambers, Units shall be
l equipped with means for securement.
2, Properties
._b a, Properties shall be as listed in the following table:
l Emmisivity. . . . . , Shall be approx., 0.03
Reflectivity. . . .. . . Shall be approx. 95%
'~ Temperature Limits, . . Shall besuitable for use
from plus 33 F up toand
including plus 1000 F
. without deterioration or
i cracking of parts.
! o
.l_ , UCC 022005
I ———
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II. SPECIFICATION 31-H

A, MATERIAL - contd

2. Properties

b. Form

- contd

Prefabricated aluminum insulation shall be furnished
in units, which can be easily handled, in the following
forms:

(1) Sectional Pipe Insulation

@)

G)

(a) Sectional pipe insulation, composed primarily

(b)

(d)

of aluminum inner sheets of No. 34 B & S Gage
(Minimum thickness) and aluminum outer
shell of No. 20 B & S Gage (Minimum thick-
ness).

Pipe insulation shall be made intwo unit sec-
tions. One circumferential edge of each unit
and the longitudinal edges of one half section
shallbe extended to provide overlapand water-
shed, Joints of units shall be fabricated to
form effective thermal insulation,

Longitudinal edges of inner sheets shall be
bentinward sufficiently to provide reinforce-
ment and a tight joint with opposing sheets
upon closure.

Sectional pipe insulation shall be furnished

~with metalbands (preferred) or otherfasten-

ing devices where authorized,

Fitting, flange and valve covers shall be prefabri-
cated, and of the same general composition and
construction as sectional pipe insulation.

Panel sections, both flatand curved, shall be pre-
fabricated of same general composition and con-~
struction as sectional pipe insulation. Minimum
thickness for inner sheets shall be No. 34 B &S
Gage and No. 18 B &5 Gage for outer shell.

~ UCC 022006
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II. SPECIFICATION 31-H
A, MATERIAL - contd

2. Properties - contd

b. Form - contd

(4) Quick removable units for piping and/or equipment
shall be prefabricated and of the same general
compositionand construction as sectional pipe in-~
sulation except that the minimum thickness for
outer shell shallbe No. 16 B & S gage, These units
shall be of heavy-duty construction and designed
soasto be easily removedand reinstalled, Where
requiredto facilitate quick removal, special latches
shall be provided for securement.

” . (5) Units shall be provided withcut-outs for supports,
nozzles and other proJectmns -where required.

(6) Thenumber of reflechve suffac,es and the spacing

of the reflective sheets.shall be as designated by

- the Department of Design and Construction.

‘. LA

DL

gstre oL 3. Accessory Materials

a. Prefabricated: Alumml\'\;'n - error Insulatmn or ap-
proved alternate, Y- I B

FRRE S

W WL SR, NN NS R

. b._ Stainless SteelInsulation Strap .~ 3/8 inch x.015, Type
: «;304 ‘O, approved a,lternate. et erf

[ PRV el Alumm.um Clips - Double pronged A J. Gerrard or

approved alternate,.. .. . sl B

2

d, Aluminum Sheet Metal Screws (Minimum Size No. 12)

e. Caulking Mastic - Suitable, for temperature to which it
w1ll be subgected T e

Alummum Pressure Sens1t1ve Sealmg Tape - Suitable
for temperature to which it will be subjected,

.- . . -
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II.
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SPECIFICATION 31-H

BO

APPLICATION

1. Equipment

a. Supports

Equipment shall be provided with insulation supports
as specified in the GENERAL SPECIFICATIONS.

Thickness Schedule

Unless otherwise specified, insulation shall be applied
in one lavyer.

Curved Surfaces

Panels fabricated for curved surfaces shall be applied
with edges closely abutting and with outer casing laps,
or trim strips, arranged to shed water. Panels shall
be secured to each other with sheet metal screws

- through the casing laps, or trim strips, over joints to

a,

form a continuous envelope over the surface to be in-
sulated, except at expansion joints, flanges, etc. Where
required, panels shall be secured withinsulation strap
or special fasteners,

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",
panels shall be secured to the surface by a method
approved by owner,

Piping

Pipe Insulation

(1) Insulation supports, where required, shallbe pro-
vided by the Contractor,

(2) Unless otherwise specified, insulation shall be
applied in one layer.

-4 -
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I1.

SPECIFICATION 31-H

B. APPLICATION - contd

2. Piping - conid

a.

b.

Pipe Insulation - contd

(3) Insulation 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 each section shall be lapped
over flush edges of opposing half-section so that
all joints are tightly abutted,

{4) Lapped edges of outer shell shall be placed so as
to shed water,

Fitting, Flange, Valve and Pipe Bend Covers

Fittings, flanges, valves and bent piping shall be in-
sulated in a manner similar to that for straight piping.
The fitting covers shall be applied with telescoping
joint connections to the adjacent pipe insulation, In
cases where the covers adjoin other types of insulation,
the covers shall be designed to overlap the dissimtilar
insulation.

Securement

Insulation shall be secured in place with insulation
strap, or screws, furnished by the manufacturer, as
specified in the Accessory Materials Section of this
Specification.

General

(1) 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,

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

UCC 022009
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II.

SPECIFICATION 31-H

B. APPLICATION - contd

Z. Piping - contd

d. General - contd

- {3) Where equipment or piping is located outdoors, or

(4)

(5)

where otherwise required, joints or openings in
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, asinthe case of removable units, alumi-
num tape, as specified, shall be used.

Provision shall be made in the assembly of the in-
sulation units, to allow for expansion andcontrac-
tion of the surfaces insulated, without damage to
the insulation,

Steam-trace lines, where specified, shall be in-
stalled and insulated in accordance with the
GENERAL SPECIFICATION, I,B.15.

ucCC 022010
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UNICON CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPEGIFICATIONS

II. SPECIFICATION 32-H . Hydrous Calcium Silicate

Scope

" This specification describes the essential requirements for the
purchase and application of preformed hydrous calcium silicate
insulation for use on equipment and piping, operatingabove 70°F,
specified to be protected from fire exposure.

Procedures outlined inthe GENERAL SPECIFICATION areappli-
" cable to and constitute anintegral part of this Specification, with
exceptions as noted herein.

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

Hydrous calcium silicate insulation shallhave the follow-
ing properties:

Absorptivity . , . . . . Notmorethan93%ofvol-
ume after 24 hours sub-
.mersion in water,

«Alkalinity . . . . ., . . pHshallbenotmorethan
10.0 '

Capillarity . . , . . . . Whenplaced on wetsur-

' - face absorptionafter one
half hour shall be less
than 100% and after seven
days less than 30%of its
original weight.

-1-
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11.

SPECIFICATION 32-H
A. MATERIAL - contd

2. Properties

- contd

Combustibility . ,

Compressive Strength .

Density .

. » [ -

Flexural Strength, .

Elasticity, Modulus of

Hygroscopicity, , . .

Resistance to Abrasion .

Resistance to Acids or .
Caustics

Specific Gravity , . .
Specific Heat . , .

«1A -

UCC 022012

*

-

.

+ « . Shall be incombustible,

Percent of deformation
shall be less than listed
below:

Load Deforrmation
lbs./sq.in.  per cent
20 2
60 6
100 10

10 to 14 1bs, /cu, ft.

Shall be not less than40
psi.

Shall be not less than
35, 000 psi.

After ovendriedat 200°F
to 230°F, sample shall
not gain over 10% by
weight when exposed to

air at 70 F, 90 RH for
14 days.

When placed in Rotap on
twenty mesh a 3x 3 x
1-1/2 sample shall not
have lost more than 259
after 10 minute run, nor
more than 40% after 20
minute run,

It shall be resistant to
most common caustics,
(Not considered as an
acidresistant material,)

0.15t0 0,28
0.20 to 0,30 Btu/lb,°F,

T e Uani il BN ST M B SN WL B Wa .

|

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...

ACL Doc 18655 - Page 172 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/172


https://asbestosclaims.law/library/18655/172

II. SPECIFICATION 32-H
A. MATERIAL - contd ’
2. Properties - contd

Coefficient of Expansion . Afterbeingheatedtio 1&00°F,
: L - .then cooled, expansion upon
reheating shall not exceed

. 000004 per °F.

Coefficient of Shrinkage, . When heated from 70°F to
: : 1800°F (not reheated) linear
shrinkage shallbe less than

2%.

Temperature Limits, ., . Shall be suitable for use
from O0°F to 1800°F without
mechanical, thermal or
‘chemical failure.

Modulus of Rupture , ., . Shall be above 50 psi

Thermal Conductivity .. -, Shall not exceed values at
the following meantemper-
-atures:
Mean . Conductivity
Temp.F Btu/hr., Sq.Ft.,
. °¥, inch Thick

- 100 . 0.43
400 0.48
800 ' 0.78

1200 1.09

. Thermal Diffusivity . .- , Shall not exceed 0,325 sq. '
: S - ft. per day,

Thermal Shock Resistance., Material shall not spall,
chip or crack, or otherwise
fail when heated to 1800°F
and then quenched with
water,

3. Accessory Materials

a. Hydrous Calcium Silicate Insulation - Kayle No. 20 or
approved alternate,

e e e e e il e S By R RN N R

-2 -
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II. SPECIFICATION 32-H
A. Material - contd

3. Accessory Materials - contd

b. Wire ‘- Stainless steel, 0.0475 inch diameter, type
304 cold drawn bright annealed 18 gage.

c. ¥nsulation Strap - Stainless steel, 1/2 inch x 0,020
inch, type 304 or approved alternate.

- d. Clips - Stainless steel, 1/2 inch double pronged, type
304, A, J. Gerrard or approved alternate.

e. HeatResistant Sealer - Benjamin Foster No, 30-43 or
° approved alternate, ’

f. Weather-Barrier Coating {Color as Specified) -Vimasco
WC-1, Benjamin Foster Sealfas "C'" or approvedalter-
nate, -

8- Reinforcing Cloth - Glass Fiber, 10 x 10 thread count,
: Perm?. Qlass Mesh, Glasfab or approved alternate.

h. Fabricating Cement - Franset Refractory Cement, or
approved alternate,

i. WireNetting - One inch, hexagonalmesh, No. 20 gage,
stainless steel or monel,

j. Insulating Cement - Hydraulic setting, Baldwin-Hili
Powerhouse, Eagle Picher one coat or approved alter-
nate.

- k. Mineral Wool Blanket - Black, spun réck wé 771, hex
netting one side, expanded metal lath on the other side.

-3 -
UCC 022014 !
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SPECIFICATION 32-H

B. APPLICATION - conid

1. Equipment - contd T

Qe

b.

‘Unless vothe.rwa.se ~specified,

Equipment shall be provided with insulation supports
as called for in the GENERAL SPECIFICATIONS,

Thlckness Schedule

.insulatiOn in excess of
1-1/2 inches total thickness shall be applied in two

layers in accordance with thickness schedule shown

in HoB.2.3x (l), of ‘this Specxilcatmn.

Curved Surfac es

On all equipment, insulation block shall be cut into
curved segments 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,
Typical installation is shown in Figure 32-H=-1.

SECTION 4 4

INSUL ATION BLOCK FITTED 7O HEAD
AND SECURED WiTH STRAP. PROVIDE

A CABLE RING OF TWISTED SfAINLESS
STEEL WIRE AROUND TOP CENT

NOZZ'PV WHREN REQUIRED TO ANCNON
STRA

FINISH A5 SPECIFIED

VESSEL WALL

T . INSULAT'ON BLOGK FITTED
OVER SUPPORT

MITER SAW
8LOCK

]
INSUL ATION SUPPORT

S PER C.acCCC
STO. 15-3

INSULATION BLOCK FITTED 7O HEAD SECURED
BY STRAPS ATTACHED TO SUPFO

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL

FIG. 32-H-

-4 -
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II.

SPECIFICATION 32-H
B, APPLICATION - contd

1. Equipment - contd

d. Flat Surfaces

Block insulation shall be applied to flat surfaces in
staggeredpositionwithall 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
placedon 12-inch centers, staggered, for bottom sur-
faces and on 24-inch centers, staggered, for side and
top surfaces. Typical installation is shown in Figure

32-H-2,

WA
ANV

AN
N '
) Tl 5 ..
Rt
M AYRN

N

W

LOCATED ON {2 CE
SURFACES AND 24
AND TOP SUAFACES

BLOCK INSULATION

" BLANK NUTS PR OTHER APPROVED SECUREMENTS

~APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE

i® HEX WIRE METTING

/2" THICK WYDRAYLIC
S%TTING INSULATING
CEMENT

FINISH A8 SPECIFIED

v

NTERS STAGGERED, F R TOM
CENTERS srnsseﬁsg FgngDE

Fie. 32

-H-2

-5 a
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SPECIFICATION 32-H
B. APPLICATION - contd
1. Egquipment - contd

e, Securement

(1) All layers of insulation shall be secured with in-
sulation strap where contour of vessel permits
firm and effective attachment. Insulation applied
toirregular surfaces, where strap is impractica-
ble, shall be secured with wire, drawn taut, ends
twisted and embedded in insulation.

. (2) Alllayers of insulation on bottom heads of vertical
' equipmentand heads of horizontal equipment shall
be secured in place with insulation strap attached
to insulation support as specifiedin UCCC Stand-
ard IS-31 and Figure 32-H-3,

F—
!

' SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD

INSULATION STRAP AS SPECIFIED

INSULATION APPLIED WiTH
TIGHTLY BUTTED JOINTS

INSUL ATION SUPPORT AS
PER C & CCC STD i5-34

Ng!E: A FLDATING RING SHALY
INSTALLED ARDUND BOTTOMN
NOZZLE TO PROVIDE ANCHOR

. FOR STRAP

FIG. 32-H-3
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1I.

SPECIFICATION 32-H
B. APPLICATION - contd

1. Equipment - contd

f. Expansion Joints

Expansion joints in flat surfaces or cylindrical vessels
shall be insulated with flexible blanket insulation. Typ-
ical installation is shown in Figure 32-H-4.

MINERAL WOOL BLANKETY OF SPECIFIED
THICKNESS FACED OUTSIDE WITH EXPANDED
METAL LATH AND ON THE INSIDE wiTh
HEIEK Wine W rife W

FINISH A4S
SPECIFIED
EXPANDED METAL LATM E£XPANDEQ

OVER BLOCK A MINIMUM OF 6
AND SECURED WITH TIE WIRE
THICKNESS T,
AS SPECIFIED

BLOCK
INSULATION

4" 8L, ANK NUTS QR OTHER
APPROVED SECUREMENT ON
12° CENTERS STAGGERED

NOTE: vOIDS OF EXPANDED METAL LATH
TO BE FILLED WITH HYDRAULIC SETTNG

INSULATING CEMENT TROWELED FLUSH
SURFACE DF CLATHN. ki O FLusH wir

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE

FIG 32-H-4

-7 -
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II. SPECIFICATION 32-H
B. APPLICATION - contd
1, Equipment - contd
g. Mechanical Expansion Joints

Corrugated mechanical expansion joints inpiping (usu-
ally listed as equipment items) shall be insulated as
shown in Figure 32-H-5. Where movement is likely
to occur in the insulation, non-setting sealer shall be
appliedto surfaces of insulation to provide proper slip
joint,

NO. 26 GA. SHEEY METAL JACKET FITTED
OVER E XPANSION JDINTS AND EXTENDED
OVER AGJACENT PIPE INSULATION,

SECURE WITH STRAP AT CENTER OMLY. NQ INSULATION BETWEEN SHEET

METAL AND EXPANSION JOINT

T
THICKNESS T, i t - INSUL ATION
£l
As SPECIFIED ety T Ma P Y IR N R, B R TR Y
7 (] -
% — 58 z W
N\

r

. 3 2] 3_1’.}‘

k4 ‘h‘»’,'&ns»n ’-,'Ls

5 % 11 e I N N R . ¥ '
FINISH AS MIN,
SPECIFIED 2T

R g _pm e MM WL NS R N

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TQO EXPANSION JOINTS

FiG. 32-H-3

UCC 022019
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II. SPECIFICATION 32-RK

B. APPLICATION - contd
1. Equipment - contd
h. Insulated Vessel Flanges

Vesselflanges shall be insulated with block in the same
manner as specified for body of vessel, An insulation
support shall be provided immediately above vessel
flange. The top of projecting flange insulation shall
be sloped to shed water, Typical installation is shown
in Figure 32-H-6.

AT THIS POINT

E#‘ .-
VESSEL WALL __//’\# " ;ﬂ MIN. 4 INCHES
(4 |,
: .. Fle™ P 1% Y0 ”’tf
INSULATION BLOCK SECURED L P
© WITH STRAP &S SPECIFIED >f ,a"w
& 3 o PF!N'SH AS SPECIFIED
; THICKNESS T
INSUL ATION SUPPORT AS (L0 f [~ iF1
PER C.ACC.C STD. I5-3 j E N $ SPECIFIED
’ ol
J § FLANGE INSULATION SHALL NOT
VR L 8E sTRAPPED BELOW TS POINT
. ¥ 4
SPACER BLOCK FOR LEVELING N § ae
FITTED INSULATION |USE Fa i,
LA BTN
LA EN
ONE INCI_'H i \ MIN. 4 INGHES
3picEr Shoen sreunes
S T, SV
X's"%'f"éscxsncd_"i TO PROVIOE SUIP JOINT

ROUND OFF WITH FILLEY
F INSULATING CEMENT
AND CAULKING MASTIC

APPLICATION bF HYDROUS CALCIUM SILICATE TO VESSEL FLANGE

FIG. 32.H-6 "

OB R
“5"&&‘\&
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11, SPECIFICATION 32-H
B. APPLICATION - contd
1. Equipment - contd
i, Vessel Nozzles

Vessel nozzles shall be insulated as shown in Figure
32-H-7,

INSULATION MITER CUT AND FITTEC DIMENSIONS SHALL BE
lcP:’VAEC:ORDANCE WITH FABRICATION DATA FOR FITTING
5

THICKNESS T,
FiNISH AS AS SPECIFIED

SPECIFIED

FILL WIiTH
SCRAP BL

AS SPECIFIED

THICKNESS T l

VESSEL WALL

THICKNESS T,
AS SPECIFIED

VESSEL WALL

LINE NOZZL f' BLIND NOZZLE

APFLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL NOZZLES

Fi6. 32-H-7

- 10 -
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11, SPECIFICATION 32-H
B. APPLICATION -~ contd

1. Equipment - contd

J. Vessel Legs

(1) Vessel legs shall be insulated with block which
shall extend over channelflanges and down legs to
the standard fireproofing on legs. Insulation thick-
ness on legs shall be equal to that 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 in-
sulation shall be filled with block. Installation
shall be as shown in Figure 32-H-8.

3" STRAP ANCHOR FOR SECUREMENT OF
LEG INSULATION, STRAP PLACED VERTICALLY THICKNE
¥ S5 T

UNDER CIRCUMFERENTIAL STRAPS AND EX- AS SPECFIEQ

TEMDED TO TOP OF LEG ONLY

LEG INSULATION
SECURED WITH
WIRE OR STRAP

VESSEL LEG

X
TFINISH AS
. SPECIFIED

MIN, R T

i ul. 4
L !
: i
— AP £) i ‘—@
2-—4h B
i ooy
Wb b 4 "y
SECTION 4 A \ ) )

IS LEG FIRE-

di CIRCUMFERENTIAL
Al STRAPS RUN BET-
% WEEN LEG AND

i\ VESSEL wWati

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

TG
FIREPROQFING

i

COAT TOP OF FIREPROOFING PROOFING

COATING BEFORE 4PRF oo ‘ S R AN 48
ING BEFORE &PPLICATION

OF INSULATION SPECIFIED

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS

FiG. 32-N_.g

M T T N N S ~E . N SN . N e e
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SPECIFICATION 32-H

B.

APPLICATION - contd

1. Equipment - contd

k.

Vessel Skirts

Skirts supporting vertical equipment shall have their
outer surfaces insulated. Unless otherwise specified,
insulation shall extend from junction of skirtwith bottom
head to standard fireproofing or to foundation as shown
in Figure 32-H-9,

Thickness shall be as specified for body of vessel,

o

BLOCK INSULATION—-———\ :\‘—\"’—_’—‘_&I
: |

A

FINISH a§ spscmso——\ "

LAY 4

VESSEL

—— BOTTOM HEAD INSULATION
SECURED WITH TiE WIiRES
ATTACHED TO SPLIT RING
SUPPQORT AS PER CBCCC.
STD.1S- 42

e ..‘iw\u_”
J 4,,\ —— INSIOE OF SKIRT NOT 1NSU-
o4l

LATED UNLESS SPECIFICALLY -
NOTED.

VESSEL SKIRT,

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT

FIG. 32 -H-9
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SPECIFICATION 32-H
B. APPLICATION -~ contd
1, Equipment ~ contd

1. Surface Finish

When specified thickness of insulationhas beenapplied,
any small cracks or depressions shall be pointed up
with insulating cement troweled flush with surface of

insulation.

m. Weather-Barrier

Weather-barrier shall be installed inaccordance with
the GENERAL SPECIFICATION, 1. B. 16/

2. Pipi—;g

a, Pipe Insulation

(1) Thickness Schedule
Unless otherwise specified, pipe insulation in ex=
cess of 1-1/2 inch total thickness shall be applied
in accordance with the following table:
Total Scheduled Inner . Quter
Thickness, inches Layer, inches Layer, inches
2 1 1
2-1/2 1 1-1/2
3 1-1/2 1-1/2
3-1/2 1-1/2 2
4 2 2
(2) Securement

Alllayers of insulation shall be secured with stain-
less steel insulation strap spaced in accordance
with GENERAL SPECIFICATION, 1.B. 5,c. and d.

-l3 -
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i1, SPECIFICATION 32-H
B. APPLICATION - contd
2, Piping - contd
b. Fittings, Flanges and Valves

(1) All sizes of fittings, flanges and valves shall be
insulated with prefabricated fitting covers in.ac=-
cordance with DIMENSIONAL STANDARD FABRI-
CATION DATA, Where impractical to shop fabri-
cate, and with the approval of the representative
of the Department of Design and Construction,
fitting covers may be field fabricated provided
workisinaccordance with DIMENSIONAL STAND -
ARD FABRICATION DATA. Segments shall be
carefully fitted to insure tight joints,

(2} Cementing of shop fabricated 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 filled with fabrication
cement, be permitied. Typical installations are
shown in Figures 32-H-10, 32-H-10, 32-H-12 and
32-H-13, : '

- 14 -
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1I., SPECIFICATION 32-H
B. APPLICATION - contd

2. Piping - contd
b. Fittings, Flanges and Valves - contd

Y
/

—
|
'
¢
I
H
THICKNESS T, AS SPEC'F‘ED_b_——I
//—fLL COVERS SHALL BE FABRICATED
<

N ACCORDANCE WITH DIMENSIONAL
STANDARD FABRICATION DATA

—

INSULATION

PIPE INSULATION

FINISH AS SPECIFIED

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL

FIG. 32 - H .0

PIPE INSULATION:

FINISH AS SPECIFIED

THICKNESS T,
AS SPECIFIED

NOTE: FLANGE COVER FABRICATED
IN ACCORDANGCE WITH DIMENSIONAL
STANDARD FABRICATION DATA.

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE

FIG. 32-H-1)

- 15 «
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r 1I. SPECIFICATION 32-H
B. APPLICATION - contd
2. Piping - contd
b. Fittings, Flanges and Valves - contd

T 1

A
S

THICKNESS T,

WIRE BLOCXS TO
PIPE TO SUPPCRT
QUTSIDE COVER

F
a FIED
S SPECI 77 TN |
T
1 N FINISH AS
SPECIFIED
T ’
~ \ !
=1 ~
) F A FAYA) A
‘-‘g - “ﬁ‘ N
» M7
¢
iy o NOTE: FLANGED ELL COVER >
> I FABRICATED iIN ACCQROANCE
MINYE T _ﬂ_‘ 7| WITH DIMENSIONAL STANDARD

FABRICAT {0 DATA.
! ﬂ

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED ELL

FIG 32-H-t2

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department...
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SLIP JOINTS NOT RECUIRED ON
SINGLE LAYER EXCEPT WHERE
SPECIFICALLY CALLED FOR

FLANGED VALYE COVER
FABRICATED ACCORDING
STANDARD

Ry TO DIMENSIONAL
FABRICATION DATA
o
%

£

EYCde

A £
FINISH AS SPELIFIE ¥ N % % M N A 5 .
DL\-L vy AN e ’L__—rmcnness AS SPECIFIED

APPLICATION OF HYDROUS CALCIUM SILICATE_INSULATION TO FLANGED VALVE

Fig 32-H-13
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11.

B

SPECIFICATION 32-H

B.

APPLICATION - contd

2. Piping - contd

b, Fittings, Flanges and Valves - contd

(3) Surface Finish

(a) Smallcracksanddepressions, where present,
“shall be filled and smoothed with insulating
~cement,

{b) Where specifically noted, fittings, flanges and
valves shall be givena skin coat only of speci-
fied hard surface finishing cement prior to
application of coating.

c. Poiyethylene Conduit, Junction Boxes and Copper Tubing

()

(2)

(3)

(4)

5)

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

- insulated for fire protection.

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

Insulation shall be applied to conduit and junction
boxes in staggered position, where possible, and
with all joints tightly butted.

Insulation on conduitand copper tubing shalibe se-
cured with stainless steel insulation strap.

Insulation on junction boxes shall be secured with
stainless steel wire and blank nuts. If welding on
junctionboxes and coversis prohibited, stick clip
fasteners shall be used,

The body of the junction boxes shall be insulated
separately from the removable covers. The in-

sulation on the covers shall be cut back from the
bolt holes to provide easy removal of covers.

-17 -
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1I. SPECIFICATION 32-H
B. APPLICATION - contd
2. Piping - contd

d. Weather-Barrier

GENERAL SPECIFICATION, 1.B. 19.

- 18 -
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UNION GARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

II. SPECIFICATION 32-L ' : Hydrous Calcium Silicate
: : and Cellular Glass

Scope

This specification describes the essential requirements for the
purchase and the 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,

Procedures outlined in the GENERAL SPECIFICATION, are appli-
cable to and constitute an integral part of this Specification.

A. MATERIAL

1. Hydrous Calcium Silicate
a, Composition

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

b. Properties

Hydrous calcium silicate insulation shall have the
following properties:

Absorptivity . . . . . .Notmorethan93¥%ofvol-

ume after 24 houirs sub-
mersion in waier.

Alkalinity ., . . . . . . pHshallbenotmorethan
s ‘ . 10.0,

Capillarity . . . . . . Whenplaced on wetsur-
» ' face absorption after
one -hall hour shall be

.

UCC 022030
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Ii. SPECIFICATION 32-L
A. MATERIAL - contd
1. Hydrous Calcium Silicate -~

'b. Properties - contd

. Coeilicient of Expansion

Coefficient of Shrinkage

Temperature Limits .

Modulus of Rupture

Thermal Conductivity .

Thermal Diffusivity

UCC 022031

contd

less than 100%, and after
seven days less than
300% of its original
weight,

A fter being heated to
1800°F, then cooled, ex-
pansion upon reheating
shall not exceed .000004
per °F.

When heated from 70°F
to 1800°F (not reheated)
linear shrinkage shall be
less than 2%,

Shall be suitable for use
from O0°F to 1800°F with-
out mechanical, thermal
or chemical failure,

. Shall be above 50 psi

Shall not exceed values

at ihe following mean

temperatures:

‘Mean Conductivity

Temp.°F Btu/hr,,sq.ft.,
°F, in, thickress

100 0. 43
400 0.58
800 0.78
1200° 1.09

. S5hall not exceed 0,325
s5q. fi. per day.

4
:
:
:
|
l
E
E
!
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4 UNION CARBIDE CHEMICALS COMPANY
- DEPARTMENT OF DESIGN AND CONSTRUCTION
!’ THERMAL INSULATION SPECIFICATIONS
‘, II. SPECIFICATION 39-H Underground Bituminous Fill
[ Scope
This specification describes the purchase and application of a
' bituminous insulationfor use onundergroundflanged piping nor-
. mally operating at ternperatures from 220°F up to and including
' ' 520°F. '
A, MATERIAL
‘ : 1. Composition
| Material shall be composed of granulated bitumen, or
volcanic rock mixed with a bitumen, when applied as
' loose fill and heat applied within pipe, produces a water-
proof Thermal Insulation.
2. Properties
Bituminous fill insulation shall have the following
» properties.
l Acid Resistance, . . . . Not effected by most
common acids.
l Alkalinity . . . . ., . . Not effected bymost
, common alkalies. -
l Capillarity , ., . . ., . . Water resistant,
B Composition . ., '+« o o« Pure bitumen,bitumen
with volcanic rock, or
- approved equal,
" Density . . . . . .+ . 25to 41 lbs/cu. ft.
Specific Heat , e+ . . . 300°F 0.52
500°F 0.61
! - 1 -
I _ UCC 022032 Ce il el
M
Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law

ACL Doc 18655 - Page 192 of 227

asbestosclaims.law/library/18655/192


https://asbestosclaims.law/library/18655/192

" II. SPECIFICATION 39-H - contd
A. MATERIALS - contd

2. Properties - contd

Thermal Conductivity . . . Shallnot exceed values
at the following mean
temperatures:

Mean Conductivity
Temp®F Btu/hr/sqft

300 0.54

Temperature Limits . . . 220°F to 520°F

3. Accessory Materials

a, An;ericanGilsonite Co., Gilsulate, Miracle Adhesive
Insulfil, or approved alternate,

-2 -
. UCC 022033
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SPECIFICATION 32-L,
A. MATERIAL - contd

2. Properties - contd

Combustibility . . .

Compressive Strength .

Density . . . . . .

Flexural Strength., . .

Elasticity, Modulus of .

Hygroscopicity., . .

Resistance to Abrasion .,

Resistance to Acids or .

Caustics

Specific Gravity ., .

Specific Heat ., . .

-2A -

UCC 022034

Shall be incombustible.

Percent of deformation
shall be less than listed
below:

Load Deformation
1bs, /sq.in. per cent
20 2
60 6
100 10

10 to 14 lbs. fcu, ft.

Shall'be not less than 40
psi.

Shall be not less than

-35, 000 psi.

After ovendriedat 200°F
to 230°F, sample shall
not gain over 10% by
weight when exposed to
air at 70 F, 90 RH for
14 days. '
When placed in Rotap on
twenty mesh a 3 x 3 x
1-1/2 sample shall not
have lost more than 25%
after 10 minute ran, nor
more than 40% after 20
minute run.

It shall be resistant to
most common caustics,
(Not considered as an
acid resistant material.)

0.15t0 0,28
0.20 to 0.30Btu/lb, °F.
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1I. SPECIFICATION 32-L
A, MATERIAIL - contd
1. Calcium Silicate - contd
b. Properties - contd

Thermal Shock Resistance . Material shall not spall,
: chip or crack, or other-
wise fail when heated to
1800°F and then quenched

with water,

2. Cellular glass insulation shall have the following proper

Acid Resistance, , . . . . Impervious to common
acids and acid fumes,
Alkalinity, . . . . . . .pH=7.5
Capillarity . . . . . . . O :
Coefficient of Expansion . . . 0,0000040 per °F
Combustibility . . . . . . Incombustible
Composition. ., . . . . . Atrue glass; com-
' pletely inorganic
Compressive Strength . . . 100 lbs, per sq. in,
«Density . . . . . . . . 91bs. percu, ft.
Flexural Strength . . . . . 100 lbs, per sq. in.
Hygroscopicity . . . . . . Noincrease in weight in
' 246 days in air at 90%
relative humidity,
Modulus of Elasticity . . . ., 200,000 lbs, per sq. in.
Shear Strength ., . . . . . 64 1lbs, per sq. in.
Specific Gravity. . . . ., . 0,16
Specific Heat. . . . . . , 0,20 Btu per 1b,
Tensile Strength . . . . . 84 lbs. per sq. in.

. Thermal Conductivity. . . ., Shall not exceed values
at the following mean
temperatures;

Mean Conductivity
Temp.°F Btu/hr., sq.ft.,

F,in.thickress
50 0. 40
300 0.55

Thermal Diffusivity . . ., . 0,40 sq. {t. per day.
Water Absorption . ., . . . 0.2% by volume on
2" x 12" x 18" block
(all on surface only)..
Temperatuore Limits . . . . Minus 350 F to plus

600 F,
-3 -
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4 I, SPECIFICATION 32-L
* A. MATERJAL - contd
.‘ 3, Accessory Materials
a, Hydrous calcium silicate insulation - Kaylo Neo, 20

. or approved alternate.
"' b. Cellular glass insulation - Foamglas.

' c. Stainless Steel - Insulation Strap Type 304, 1/2" x
i 0,020" or approved alternate.

d. Stainless Steel Die Cut Strap- 3/4 inch x 0, 023 inch,
2-inch fingers on 9-inch centers, A. J. Gerrard or

- approved aiternate.

e. Clips - Stainless Steel, 1/2 inch double pronged, Type

' 304 or approved alternate.

) f, Stainless Steel Wire, 0.0475 inch diameter, 18 gage,

, Type 304 colddrawn, bright-annealed, stainless steel
wire or approved alternate.

g. Fabricating cement (for use with calcium silicate)
Franset refractory cement, or approved alternate,
l h, Fabricating cement (fér use with cellular glass)
Miracle RT-100, or approved alternate,
l i, Cushion.ingblénket - 31b. density, 1/2-inchthick glass
fiber insulation, or approved alternate. : -
l j. Weather-barrier coating (color as specified - Vimasco
B WC-1 or Benjamin Foster Sealfas "C" or approved
i alternate,

: k. Reinforcing cloth - | Glass fiber, 10 x 10 thread count
with starchbinder, Glass Mesh Inc. or approved
alternate,

1. Vinyl anti-abrasion coating - Vimasco 500, or ap-
proved alternate,
m, Vinyl asphalt joint sealer - Vimasco 49, or approved
alternate,
' n, Non-setting sealer - Benjamin-Foster 30-73, or ap-
I proved alternate, _
-4a
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II. SPECIFICATION 32-L

B, APPLICATION

1. Equipment

a. Equipment shallbe provided with insulation supports
as calledforinthe GENERAL SPECIFICATIONS I.B,
4,

b. Thickness Schedule

Unless otherwise specified, insulation shall be applied
. in multi-layer construction. Innerlayer shall be one
" inchthick glass fiber blanket, compressedto one-half
inch. Second layer, or inner layers, as specified in
GENERAL APPLICATION I.B. 1., shall be required
thickness of cellular glass, but not less than 1-1/2
“inch thick. Outer layer shall be 1-1/2 inch thick
hydrous calcium silicate insulation,

| é. Cushioning Blanket

* On all equipment, a one-half inch thick blanket shall
be applied over the entire surface, as a cushioning
‘material, prior tothe application of the cellular glass
insulation. Blanket shallbe heldinplace with a mini-
mum amount of No. 18 gage, stainless-steel wire,
Cellular glass insulation shall then be applied over
blanket inthe following manner. Cushioning material
shall not be considered as part of the specified insu-
lation thickness.

d. Curved Surfaces

(1) Celidlar glass blockinsulation {curved segments
or shapedhead segments) shall be shopfabricated
and fittedto a one-inch greater diameter thanthat
of the vessel to which it is applied, Block insu-
lation 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 layer,

-5.
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II.

SPECIFICATION 32-L.

B. APPLICATION -

contd

1. Equipment - contd

d. Curved Surfaces -

(2)

(3)

contd

All butt edges and ends of insulation fabricated
for inner layer, or layers, shall be given a smooth
brush or spray coat of anti-abrasion coating and
allowed to dry for a minimum of one-half hour,
but preferably two hours, before application of in-
sulation to equipment.

All butt edges and ends of outermost layer of cell-
ular glass {or single layer)formedinsulation shall
be sealed with a buttered coat of vinyl asphalt
joiht sealer, This coating shall be only of suffi-
cient thickness, to provide proper adhesion, seal,
and cushion between the individual pieces of insula-
tion. Typical installation is shown in Figure
32-L-1. '

FILLER BLOCK OF CELLULAR GLASS
LEVEL WITH TOP OF STUDS

WEATHER-BARRIER AS SPECIFIED

CELLULAR G
HEAD INSULATION

TREAT INNER LAYER

BUTT JOINTS OF CELLUL AR

GLASS W
COATING AND ALLOW TO

DRY BEFORE INSTAL| ATION.
QUTER LAYER (IF REQUIRED

JOINTS COATED WITH
JOINT SEALER

LASS FORMED

Fcusmomwu BLANKET
W THICK HYDROUS
CALCIUM SILICATE
INSULATION

CUSHIONING BLANKET.

HYDROUS CALCIUM SILICATE-CELLUL AR GLASS INSULATION
ON LOW TEMPERATURE VESSEL HEAD 8 NOZZLE

A AE
A HEAVY FILLET O
i CAULKING MASTIC AT
% ALL INSIDE CORNERS
oK
)
48
AR
>
>lx
ri‘ N TRICKNESS, T
i A AS SPECIFIED
s LOW TEMPERRTURE VESSEL
b %
AL
% CELLUL AR GLASS
% VESSEL INSULATION.
LY
a0 A
A BT 1)
Mk i |

FIg. 32-L -1
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II. SPECIFICATION 32-L
B. APPLICATION - contd
1, Equipment - contd
d. Curved Surfaces - contd

{4) Calcium silicate block shall be properly cut into
curved segments to fit the outside surface of the
~cellular glass insulation, and applied to insulated
sides and heads of vessel in staggered position,
with all joints tightly butted. Block shallbe applied
to vessel sides with linear dimension paralleling

axis of vessel,

e, Securement

{1) Alllayers of cellular glass and calcium silicate
insulation shall be secured in place with stainless
steelinsulation strap where contour of vessel per-
mits firm and effective attachment. Insulation
shall be secured to irregular surfaces, with No.
18 gage stainless steel wire.

-7 -
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1I. SPECIFICATION 32-L
B. APPLICATION - contd
1. Equipment - contd
_ _

e. Securement - conid

(2) Inner layer or layers of cellular glass insulation

heads of vertical equipment, or hea'ds
g?h}j)c;‘t:zog?ltal equipment, shall be }’1e1d in place with
specified stainless-steel insulat%on strap secured
to insulation supporis as shown in UYCCC Stan'—
dards 18-31, IS-36, and IS-42. Any slots c%ut in
the cellular glass insulation, res_,ulting.frcm ’u.g}}t-
ening of the tiewires, shall be filled with sp.ec:lhed
joint sealer. Outer layer of cellular gléss insula-
tion on bottom heads of vertical equipment, or
heads of verticalequipment, shall be securedwith
insulation strap, as shown in Figure 32-1L.-2.

. WR NS NN NN SN W W NE NN S
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IL.

SPECIFICATION 32-L
B. APPLICATION - contd
1, Equipment - contd
e, Securement - contd

(3) Outerlayer of calcium silicate on bottom heads of

vertical equipment or heads of horizontal equip-.

ment shallbe secured with stainless steelinsulation
strap as shown in Figure 32-L.-3.

il "fl ” ‘172" X .02° STRAP, AS SPECIFIED
! N 9" CENTERS, RUN UNDER
FINGERS OF VERTICAL STRaP
l( ~—374" % 023" OIE CUT SIRAPPING
WiTH B" FINGER ON 9 CENYERS
. AS SPECIFIED. STRAP TO BE ON

12" CENVERS WITH FINGERS
I POINTED OOWN.

CYSHIONING
BLANKET

NOYE: EXTEND DIE CUT STRAPP-

161D a(;«‘ravl'zzzsgcnrms Lsm:vgn
L CYLRNOER

INSULATION & WIN. OF 6°-0"

374" X .023° DIE CUT

STRAPPING (VERTICAL)

2" X .02 STRAP, as

2" X 02" STRAP
SPECIFIED.

(HORIZONTAL)
2° FINGER ON
9" CENTERS

3’8" cLIP

174" 014, STAINLESS STEEL MING
AROUND BOTTOM NOZZLE, NO RING
S REQUIRED IF VESSEL DOES NOT
HAVE A NOZZLE ON BOTTOM, &S
STRAPS WILL CONTINUE THROUGH
TO OPPOSITE SIDE. SPACE RING
TEMPORARILY WITH WIRE SUPPORTS.

SECUREMENT FOR QUTER LAYER OF HYDROUS CALCIUM SILICATE
INSULATION OVER CELLULAR GLASS IN N

FiG. 32-L-3
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II. SPECIFICATION 32-L
B. APPLICATION - contd
I. Equipment - contd
f. Expansion Joint

(1) Cellular glass - calcium silicate applications shall
be provided with expansion-contraction joints at
vessel flanges, constructed as shown in Figure
32-1.-4, Where movement is likely to occur, non-
setting sealer shall be applied to surfaces of
insulation, as shown, to provide proper slip joint.

JOIN CELLULAR GL

a ASS
TION OF SEGMENTS

~ WEATHER-BARRIER APPROVED CEMENT USED
SUShIonS /78S SPECIFIED BLOCKS FOR $HOP FABR

SURFACES COATED WITH
/No«-serrms SEALER

P

‘P\\\\‘;

pC

OUTERMOST 2:)&' (aTPPROX.) OF JOINT
VESSEL COATED WITH JOINT SEALER
CUSHIONING BLANKE

1147 THICK HYDROUS
~——CALCIUM SILICATE
INSULATION

msuuﬂfﬂN SECTION AA

SUPPOR

¥

7

FILL wiTH SEALER

s
L w1 14" THICK HYDROUS
CALCIUM SILICATE

AL el
¥ a /“IF;“‘“:’“."';&’

2 WS KW E A

VESSEL FLANGE. - l

I

6
& ?"5'*,:

SURFACES OF CELLULAR GLASS INSUL ATION SHALL BE COATED WiTH
|~ ANTI-ABRASION COATING AT TIME OF INSTALLATION. BLOCK SHALL BE
INSTALLED WHILE COAT 1§ STILL TACKY

{‘;9

WK -8LOCK ON EOGE SUPPORTED BY VESSEL SEGMENTS 4T THIS POINT -

CELLULAR GLAS
BLOCK DN EDGE:

PRI AR R

!,t" HEAVY FILLET OF CAULKING MASTIC

TREAT INNER LAYER BUTT JOINTS WITH ANTI-ABRASION COATING AND
ALLOW TO DRY BEFORE INSTALLATION

HYDROUS CALCIUM SILICATE-CEL LULAR GLASS INSULATION
ON LOW TEMPERATURE VESSEL FLANGE

FIG. 32-L -4
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11,

—— A

SPECIFICATION 32-L

B.

APPLICATION - contd
1. Equipment -~ contd
{f. Expansion Joint - contd

(2) Longitudinal contraction of vessels shall be pro-
. vided for by installing expansion-contraction joints

at the insulation supports, as shown in Figure
32-1.-5. Where more than one total thicknessis
specifiedfor 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 32-L.-5. Where movement is
likely to occur, non-detting sealer shall be applied
to surfaces of insulation, to provide proper slip
joint,

TREAT INNER LAYER BUTT
JOINTS WITH ANTI-RBRASION.
COATING AND ALl

BEFORE INSTALLATION

L—SLIP JOINT SURFACES SHALL BE COATED WITH NON-
3 r?‘?'”L’J SEYYING SEALER
3/a T MIN: g “&;!'_
B | 14" THICK HYDROUS CALCIUM SILICATE INSUL ATION
| e 1 *‘ﬁy b3 '
DUTER LAYER BUTT JOINTS | Al

BE COATED WITH JOINT-
SEALER

OF CELLULAR GLASS SHALL qm
EALE :

LOW TO ORY

LOW TEMPERATURE

FILL WITH CUSHIONIN

THICKRESS T >
‘__H-NP
{]

NQTE: IF INSULATION SUPPORT IS LOCATED DIRECTLY ABOVE

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION

%W—CUSHIONING BLANKET

#
»
L{h—cauuun GLASS INSULATION
I

b SURFACES OF CELLULAR GLASS INSULATION SHALL BE

COATED WITH AN ANTI- ABRASION COATING AT TIME OF
INSTALLATION. BLOCK SHALL 8E INSTALLED WHILE
COAT 1S STiLL TACKY.

F
ﬁw INSUL ATION SUPPORT
P'e:“(_

i KEY BLOCK TO REST ON SUPPORY
£

&

:ffﬁﬁﬁgﬁ

EAVY FILLET GF CAULKING MASTIC

/ b

2

WEATHER-BARRIER &S SPECIFIED

BOTTOM HEAD, SLIP JOINT NOY REQUIRED

CONTRACTION JOINT ON LOW TEMPERATURE VESSEL

FIg 32-L-5

3
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II. SPECIFICATION 32-L

B. APPLICATION - contd
1, ‘Equipment - contd
f. Expansion Joints - contd

(3) One inch of cushioning blanket shall be packed
around nozzles and projections where they extend
throughthe insulation, as shown in Figure 32-L -6,
Where movement is likely to occur, non-setting
sealer shall be applied to surfaces of insulation
to provide proper slip joint.

CUSHIONING BLANKET .
- CELLULAR BLASS INSULATION
MEAVY FILLET OF CAULKING MASTIC

LIP JOINT
Low ey & ' WEATHER-BARRIER
TEMPERATURE .. AS SPECIFIED
VESSEL 35 o -
e BT OUTER LAYER BUTT JOINY OF
. T-a’ B CELLULAR GLASS SHALL S8E
FiLL WITH CUSHIONING &l Bt %% R v COATED WITH JOINT SEALER

BLANKET ) .

TREAT INNER LAYER BUTY
JOINTS WITH ANYI-ABHASION
COATING AND ALLOW TO DRY

Ty B8EFORE INSTALLATION
" X ©

B ) o I /2" HYDROUS CALCIUM
S I i “SILICATE INSULATION
f BN P4 .

SURFACES CDATED WiTH NON- SETTING SEALER

-

HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION
OF NOZZLE ON LOW TEMPERATURE VESSEL

Fi16. 32-1-8
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11,

. SPECIFICATION 32-L

B. APPLICATION - contd
1. Equipment - contd

g. Mechanical Expansion Joints

Corrugated mechanical expansion joints in piping (usu-
ally listed as equipment items) shall be insulated as
showninFigure 32-L-7, Where movement is likely to
occur, non~setting sealer shail be applied to surfaces

of insulation to provide proper slip joint.

HEEY METAL JACKET
LY WITH 2" 020° S

THIS DISTANCE TO BE

1

AINL|

-
€

EXTEND FITTING FINISH———
- t s

CENTER
L

Ul
ESS STEEL § RAP~——\
CE CELLULAR GLASS

M,
INSUL ATION FINISH )

JRER P RO TR Fpe R

ATION A MINIMUM OF 6

OUTER LAYER BUTT JOINT&
E

OF CELLULAR Gt
WITH JOINT SEALER:

INSULATION
_\ .

]
THICKNESS (T) OF lNSULRTIONV
OVER _PtPE
v
",

LS 2 R s 77
Sl Coin UULIARS @S Er7
MEAVY FILLET OF ; :K?“ %K" * ‘*}"’\x%‘z"fh {tv\&‘iﬁ = Z’* *
CAULXING MASTIC F b o o & o XA A F ol A A S

o~
&
%

WEATHER-BARRIER AS SPECIFIEDJ

4 THICK COAT OF NON-SETTING SEALE

NO INSUL ATION W :s
SHEET METAL ANDBEEXBANESIEWN
JOINTS IN THiS AREA

NOTE:
SUFFICIENTLY

INSUL ATION COLLARS 4 MINIM

WIDE AND OF SUFFICIENY THICKNESS
TO PROVIDE NECESSARY CLEARANCE.

HYDROQUS CALCIUM SILICATE -CEL LULAR GLASS INSUL ATION
ON LOW TEMPERATURE EXPANSION JOINT

FI16. 32-L -7

iF PIPE INSULATION 1S NOT
THICK THAT METAL
JACKET Witt CLEAR FLANGES, INSTALL

R OF g%
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SPECIFICATION 32-L

B. APPLICATION - contd
1, Equipment - contd

h. Flat Heads

(1) Insulation on top flat-heads of vertical equipment
shall be applied inthe same manneras previously
described inthis Specification. Water pockets shall
be eliminated and proper drainage provided as
shown in Figure 32-L-8.

(2)

Alltopnozzles oninsulated equipment shallbe pro-

vided with flashing as shown in Figure GA-3, of

GENERAL SPECIFICATIONS.

CAULKING MASTIC

FILLER BLOCK
N THICKNESS T,
. AS SPECIFIED

WEATHER - BARRIER.

VESSEL NOZZLE
Wi

AS SPECIFIED

FLASHING AS p
PER GA-3

OUTER LAYER BUTT

DR W Y S T T L A 7Y g%
MIN. %4 OVER ST z, LA E TSP B
: v St 2 f"g”!:fﬂ’ffp’ff_{ﬂ?f TWO LAYERS
Ty \ OF CusHIoNinG
BUTT JOINTS WiTH VASEEE LW Y . FRR Y _
ANT! . ABRASION
SRS B AW TO "!;' —— VESSEL HEAD
ATION o .. o

JOINTS OF CELLIXLAR
GLASS SHALL BE

CELLULAR SLASS BLOCK QN EGGE TO

SURFACES OF CELLUL AR GLASS SNALL
BE COATED WITH ANTL-ABRASION COATING
AY TIME OF INSTAL LATION. BLOCK SMALL

COATED WITH JOINT ; |
SOATED WITH JOINT A% LOW_TEMPERATURE VESSEL
£A" THIck HYOROUS |7 P SUPPORT FLANGE INSULA
CALCIUM SILICATE ) : o
INSULATION ———1 ¥ i

J"\"lb g

BE INSTALLED WHILE C
_ ,,."l%\ w ge s OAT 1S STILL
ﬁ\,’l L
k . vy e CUSHIONING BLANKET

HEAVY FILLET OF

ON L OW TEMPERATURE FLAT VESSEL HEAD

EURFA%ES COATED WITH NON-SETTING

A ? SEALE
— - _THICKNESS T, &S SPECIFIED

HYDROUS CALCIUM SILICATE -CEL LUL AR GL ASS INSULATION

FIG 32-L-8
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I, SPECIFICATION 32-L
B. APPLICATION - contd
1. Equipment - contd

i, Vessel Legs

(1) Vessel legs shall be insulated with block which
shall extend over channelflanges and down channel
legs tothe junction withany fire resistant material.

" Thickness shallbe as specifiedfor bodyof vessel.
Body insulation shall be brought up to and butted
firmly against tank leg flange,

(2) Re-entrantspace betweenchannel flanges shall be
filled with block and cemented in place with an
approvedadhesive, Surface of fire-resistant ma-
terial abutting tank leg insulation shall be coated
with weather-barrier coating. Installation shall_
be as shown on Figure 32-1.-9,

1% " HYDROUS CALCIyM
SILICATE INSULATION
MEAVY FILLET OF o THICKNESS T,
CAULKING MASTIC aS SPECIFIED
WEATHER-BARRIER
A4S SPECIFIED
&) OUTER LAYER BUTT JOINTS OF
SECURE_LEG /A CELLULAR GLASS SHALL BE
ms';;eugﬂmsrf';r!‘tpn e J L COATED wirh JOINT SEALER
w) - %
ANOD APPROVED o [, 2“DIE CUT STRAP USED 5 ALt SE TULLED wiTh -
ADHESIVE s % AS AN ANCHOR FOR LEG Lebst ™ L1 /
| % AND HEEADEIN.?ULATIDN %, L _/
SECUREMEN -4
Ay I THICKNESS T, AS SPECIFIED
ShA K] by
s
ny |1
e/ WIRE ey |y
bl b/ b || 4///4“” INNER LAYER BUTT JOINTS
" k) WITH ANTI-ABRASION COATING AND
“\\*x I‘bﬂ{ ALLOW TO DRY BEFORE INSTALLATION
e\ i in] ~2
STRAP ARDUND I CUSHIONING
CIRCUMFERENCE ,1‘ - *
> . B
, X dal X X
X PR N S
, *::\ HEAVY FILLET OF CAULKING MASTIC
1 ? .
L— 3, THICKNESS T, AS SPECIFIED
SECTION A4 okt /\
| %, COAT TOP OF CONCRETE. WiTH
o VAPOR SEAL MASTIC BEFORE APP.
EQUIPMENT LE ol LICATION Of INSULATION
HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION FOR LOW
TEMPERATURE VESSEL LEG
F1G.32-1-9
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II. SPECIFICATION 32-L
B. APPLICATION - contd
l. Equipment - contd

j. Vessel Skirts

(1) Both interior and exterior surfaces of skirts
supporting vertical equipment shall be insulated,
Insulation shall extend downward, from junction
of skirt with bottom head, to junction with fire
resistant material or to concrete pad. Thickness
of insulation over skirt shall be as specified for
body of vessel, Insulating material shallbe secured
to inside of skirt with adhesive cement,

(2) Supportforinsulationinside skirts and support for
securement of bottom head insulation shall be in
accordance with UCCC Standard [S-42, Installa-.
tion shall be as shown in Figure 32-L.-10,

lope———CUSHIONING BLANKET

N CE{LULAR GLASS
", " INSULATION

THICKNESS T, AS

WEATHER-BARRIER
AS SPECIFIED T
14" THICK HYDROUS
CALCIUM SILICATE
OUTER LAYER BUTY JOINTS

T

Av
kY
=,
.4
o b
OF CELLULAR GLASS SHALL BNy SPECIFIED
BE COATED WITH JOINT ﬁﬂ“?'
SEALER Ry P
I y
w I MR
in ) N
TREAT INNER LAYER BUTT o ¥
SOINTS WITH ANTI-ABRASION ] | > ’
COATING AND ALLOW TQ ORY ol ST AT
BEFORE INSTALLATION zZ T 5 FTmEl _ CELLULAR GLASS INSULATION
EE ML %
a4
- “y Ng =2 MEAYY FILLET OF VAPOR SEAL
*“L u..“‘. "1 COATING AT ALL INSIDE CORNERS _
T R — 14” THICK HYDROUS
MY | caicium siucate
#) (¥ " INSULATION
- =
INSULATION SUPPORT "—'; ™ :
e SUPPORT ANGLE IN ACCORDANCE
, WITH CaccC STD - 1§ 42
SKIRT
adl 2" THICK MININUM
b,.\ -
U 2. e Y
s e S
HYDROUS CALCIUM SILICATE » I §

HYDROUS CALCIUM SILICATE CELLULAR GLASS INSULATION
ON LOW TEMPERATURE VESSEL SKIRT

FIG. 32-L -0
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II., SPECIFICATION 32-L
B. APPLICATION - contd
1. Equipment - contd
k. Equipment Supports
(1) Where equipment is supported on cradles, vessel

insulation shall extend over cradles as shown in
Figure 32-L-1L

3 ;Q,\.);::

8
'
, VESSEL

CUSHIONING

BLANKET |
+
5

THICKNESS, T OQUTER LAYER BUYT JOINTS
AS SPECIFIED —OF CELLULAR GLASS COAT.
€D WITH JOINT SEALER

WEATHER-BARRIER
AS SPECIFIED

CUSHIONING BLANKET

1Y THICK HYDROUS
CALCIUM SILICATE

TREAT INNER LAYER BUTY
JOINTS WITH ANTI APRAS-
1ON COATING AND ALLOW
%IOORRY BEFORE JNSTALLA-

CELLULAR GLASS
INSULAY IOM

- —

STEEL CRADLE

SHORTEST
DISTANCE 4 7
OR TO PAD

HEAVY FILLET OF
CAULKING MASTIC

COAT TOP OF CONLRETE
WITH VAPOR SERL COATY-
ING BEFORE APPLICATION
DF INSULATION

(3

SECYION BB

—a
X

COAT ALL JOINTS AROUND STEEL CRADLE

R W S e
¥ N :
Nt
h Wz THiCK HYOROUS
CALCIUM SILICATE
SECTION Cg .
HYDROUS CALCIUM S! TE-CEL AR Gt ASS S TION OF
AD PPORTS ON L TEMPERATURE VESSE
FIG. 32~L~1}
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II,

v

SPECIFICATION 37-H

B. APPLICATION - contd

3, Tield Connections - contd

(2)

Mechanical Conduit Connections(Fig. 37-H-2)-contd

d., The asphalt shall be poured in joint, at a temp-
erature between400°F and 450°F, inthe follow-
ing stages.

1. Fill to top of insulation and let cool for one

hour,
2. Fill towithin1/2" of the topandlet cool for
one hour,
- 3. Fill until asphalt is level with top of metal
jacket.

4, Conduit Texrminals

a.

Whenthe ingulation conduit terminates at a building,
manhole or pit, it shall extend through the concrete
to the inner face. A weather seal shall be applied
between the conduit and the concrete,

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

Ce

Boulders and concrete debris shall not beusedas
a portion of the backfilling materials.

The soil shallbe carefully depositedin uniform lay-
ers not over 6" thick, carefully and solidly tamped
50 as not to injure or disturb the conduit,

Backfilling shall be done to both sides of the condnit
simultaneously.

-5 -
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I1.

SPECIFICATION 32-L

" B. APPLICATION - conid

1. Equipment - contd

k. Equipment Supports - contd

(2) Where equipment is supported by structural steel

members, insulation shall be -extended not less
than four times the specified insulation thickness in
each direction, measured from junction of vessel
with insulated support lug. Thickness of insula-
tion over steel supports shall be not less than one-
half that specified for body of vessel. Thickness
of insulation over support lugs to be the same as

body insulation. Installation shall be as shown in

Figure 32-L-12,

THICKNESS T,
AS SPECIFIE]

112" THICK CALCI
SILICATE INSU-
: LATION

SUPPDRT LUG
m

WEATHER BARRIER

P % AS SPECIFIED
—=d - 4 8%

CELLULAR GLASS
INSULATION

HEAVY FILLET OF

o aon o A“ CAULKING MASTIC

INSULATION BLOCK ot

JOINT SEALER

;

N
BOTTOM VIEW s-J' PN AN AR |

SECTION B8

HYDROQUS CALCIUM SILICATE—CELLULAR GLASS INSULATION

SHALL
BE COATED WiTH SECTION AA’

FOUR T MEASURED FROM JUNCTION OF VESSEL
WITH INSULATED SUPPORT LUG

CUSHIONING
BLANKET

YESSEL
|

COAT ALL JOINTS ARDUND
STEEL SUPPORT WITH ANT!-
ABRASION COATING AND
ALLOW TG DRY BEFORE IN-
STALLATION

NSULATION SUPPORT

INNER LAYER BUTY JOINTS
COATED WITH ANTI-ABRASION

COATING AND ALLOWEDR TO ORY
BEFORE INSTALLATION

ON LOW TEMPERATURE VESSEL LUGS & SUPPORTING STEEL

FI6.-32-L-12

-18 -
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11, SPECIFICATION 32-1

B. APPLICATION - contd

1. Equipment - contd

l. Weather-Barrier

Weather-barrier shall be applied in accordance with
GENERAI. SPE CIFICATIONS, 1.B.9,

2. Piping

a, Pipe Insulation

(1)

(2)

(3)

(4)

)

(6)

i e e e

Unless otherwise specified, insulation shall be
applied inmultiple layers. Inner layer, or layers,
shall be the required thickness of cellular glass
insulation. The outer layer shall be a minimum
1-1/2 inch thick hydrous calcium silicate insulation.

Cellular glass insulation thicknesses in excess of
2-1/2 inches shall be applied in multiple layers
as specifiedin GENERAL SPECIFICATIONS, I.B.4.

Pipe insulation shall be applied in staggered posi-
tion, in accordance with Figures GA-l and GA-2
of the GENERAL SPECIFICATIONS.

All butt edges and ends of single layer cellular
glass insulation, and outer layer of multiple layer
cellular glass applications shall be buttered with
joint sealer before application. Joints shall be
drawn together, when insulation is applied, sothat
only a very thin, vapor -tight, vapor-seal coat
separates the sections of insulation.

Insulation shall be applied with all joints tightly
butted and fitfed, to eliminate voids, Large voids
shall not be filled with vapor seal coating, but
eliminated either by refitting or replacing insula-
tion, Any rounded corners, on the insulation
surfaces to be butted, shall be trued before appli-
cation.

Butt edges and ends, of all inner layers of cellular
glass, shall be givena smoothbrushor spray coat of

- 19 -
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11, SPECIFiCAITION'SZ-L
B. APPLICATION - contd
Z.‘-Iiif_izg - contd
' a, Pipellnsulation - contd

coating and allowed todry for a minimum of one-
half hour, but preferably two hours, before appli-
cation. Care shall be exercised to obtain a thin
even coat of only sufficient thickness to cover and
fill the cut cells of the insulation.

(7) Outer layer of calcium silicate shall not be ce-
mented to the inner layer of cellular glass.

(8) When scheduled for installations where thermal
shock is expected, a cushioning material, as speci-
fied, shall be applied to bare pipe prior to appli-
cation of cellular glass insulation.

b. Fitting, Flé.nge and Valve Covers

(1) Fittings, flanges, and valve covers shall be shop
fabricated, inaccordance with the UCcCC DIMEN-
SIONAL STANDARDS FABRICATION MANUAL.,

(2) Fittings, flanges and valve covers shall be fabri-

" cated in two layers, Inside layer shall be the
specified thickness of cellular glass insulation.
Outside layer shall be 1-1/2 inch thick hydrous
calcium silicate 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 ap-
plied to the outermost 2-1/2 inches (approx. ) of
the inner layers of cellular glass. The adjacent
pipe insulation shall be fitted tightly to the butt
ends of the fitting cover and sealed as specified
for piping. Typical fitting covers are shown in
Figures 32-L-13 and 32-L.-14,

- 20 -
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II. SPECIFICATION 32-L

B. APPLICATION -

2. Piping - contd

contd

b, Fitting, Flange and Valve Covers - contd

TWO KALVES OF THE CELLULAR
GLASS INSULATION CEMENTED
TOGETHER WITH JOINT SEALER
APPLIED TO THE OUTERMOST 215"
{APPROX.) OF THE CELLULAR

= S GLASS OF. THE JOINT FACES

$127 THICK HYDROUS CALCIUM SILICATE

"

[}

i

i .

L]

M _ P S

[

"

]

1

]

.3

¥
INNER LAYER BUTT
JOINTS COATED WITH / . .
T wee S0 oy Btrone  / CELLULAR GLASS INSULATION
INSTALLATION

ot »

%

WEATHER BARRIER AS SPECIFIED

CELLULAR GLASS MITERED PIPE
INSULATION

OUTER LAYER OF CELLULAR GLASS
BUTT JOINTS COATED WiTH JOINT

A SEALER
BUTY JOINTS OF FITTING COVER 112" THICK HYDROUS CALCIUN
AND ADJACENT PIPE INSULATION rgba$o ’a,* SILICATE INSULATION
™™ T- R APPL}

2’?4?531?01"0%01"?2 '?‘E;‘)‘#Epnox.l OF THE id o . ~CELLULAR GLASS P1PE INSULATION
JOINT FACES o

i THICKNESS, T AS SPECIFIED
WEATHER-BARRIER AS SPECIFIED )

HYDR ALCIUM SILICATE CELLULAR ASS IN ATION

ON LOW TEMPERATURE WELDED ELL

FIG. 32-1-43

Irmcamn = ey - o o ]

o ARy

WEATHER-BARAIER AS SPECIFIED -

HEAVY FILLET OF
CAULKING NASYIC—‘—‘—\

THICKNESS T,
AS SPECIFIED

CELLULAR GLASS

¥

)

INSULATION ——

£
»

v i
Y —TW0 BALVES OF THE CELLULAR GLASS INSULATION

SHaLL BE CEMENTED TOGETHER WITH JOINT SEALER
YO THE DUTERMOST 21 (APPROX.) OF CELLULAR
GLASS INSULATION OF THE JOINT FACES

1A' THICK HYDROUS CALCIUM SILICATE INSULATON

BUTT JOINTS OF F)T TiNG COVER AND ADJACENT PIPE
INSULATION TO BE COATED WiTH JOINT SEALER
APPLIED YO THE OUTERMDST 2% (APPROX.) OF
THE JOINT FACES

P

"
e ey m Y SRS RS
E CELLULA
AT R % BT WiTH JOINT SEALER

\;\{r\q 1>‘)ng
R Y S

B
/r\’\tf,-’xf’

3 2 r a7 2 AP A

%
T L F F A F

SIS ATER
% _*ix_x_‘ﬁ_”_._nm | -ABRASION
T - 1, COATING 8 ALLOW TQ
R Y DRY BEFORE INSTALL,

EAR I .Y ATION

HYDROQUS CALCIUM SILICATE-CELLULAR GLASS INSULATION

ON LOW TEMPERATURE WELDED TEE

Fia 32-1L-14
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II.

SPECIFICATION 32-L

B. APPLICATION - contd

2. Piping - contd

b, Fitting, Flange and Valve Covers - contd

(4) Al valves shall be packed and filled around valve
stem, and packing gland vassembly, with valve
sealer, to avoid water pockets.

{5) Installation of typical fittings and valve are shown
in Figures 32-L.-15, 32-L-16, and 32-L-17.

—me—— — 4y HE TWO HALVES OF THE CELLUL AR GLASS
INSDLATION SHALL BE CEMENTED TOGETRER
SEALER APPLIEQ TO THE QUTER-
MOST "2 /2" (APPROX.) OF CELLULAR GLASS

§ INSULATION OF THE JOINT FACES

5

QUTER LAYER sUTT
JOINTS OF CELLULAR
GLASS CCATED WITH

JOINT SEALER\

CELLULAR
GLASS IN
SULATION

¥3* THICK HYORQUS CALCIUN
SILICATE INSULATION
ROUND OUTSIDE CORNERS

EAVY FILLEY OF CAULKING MasTic

" GURFACES COATED WITH NON-SET -
[ TING SEALER AND ALLOWED TO DRY

' ! BEFORE INSTALLATION
L
i F T EE
’{(‘a 7 oF Fs >
3 = S AR S
INNER LAYER BUTT fi‘ﬁ"gqﬁg\f\'\

JOINTS COATED WITHI 4
TS o T,
L L -
DRY BEFORE INSTALLA- Vared e 127 MIN.

FILL WITH CUSHIORING BLANKETY

THICKNESS T, AS SPECIFIED

WEATHER - BARRIER
AS SPECIFIED

HYDROUS CALCIUM SILICATE -CELI ULAR GLASS | LATIQN

ON _LOW -TEMPERATURE LINE FLANGE

F16.32-L-13

-22 -
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II. SPECIFICATION 32-L
B. APPLICATION -~ contd

2. Piping - contd

b. Fitting, Flange and Valve Covers - contd

THE TWO HALVES OF THE CELLULAR
GLASS SHALL BE CEMENTED TOGETHER
WITH JOINT SEALER APPLIED TO THE

CELLULAR GLASS INSULATION OUTERMOST 2 4" {APPROX.) OF CELL -

\ Ié N g}CAERSGL‘ss INSULATION OF THE JOINT
CUSHIONING BLANKET ! T-‘ i—Vl
oN € l'/z" THICK HYDROUS CALCtUM

\ SILICATE INSULATION

BUTER LAYER BUTT JOINTS.
OF CELLULAR GLASS.CORT-

ED WITH JOINT SEALER THICKNESS T, AS SPECIFIED

-~
THICKNESS T, : ) :

AS SPECIFIED = 2 T ! SURFACES COATED WITH NON-
ROUND OUTSIDE connens——-—/%'._ ol SETTING SEALER

WEATHER . BARRIER
AS SPECIFIED

INNER LAYER BUTT JOINTS COATED
WIiTH ANTI-ABRASION COATING ANO

Y F T OF
ALLOWED 7O DRY BEFORE APPLICATION HEAVY FILLET OF CAULKING MASTIC

HYDROUS CALCIUM SILICATE-CELLULAR 6L ASS INSULATION ON
LOW TEMPERATURE FLANGED ELL

F16.32-1-18B

TWO HALVES OF THE COVER SHALL BE CEMENTED TOGETHER WITH JOINT
SEALER APPLIED TO THE QUTERMOST 2U2° (AGPROX) OF THE
GLASS OF THE JDINT ‘FACES DOF THE cELLUL AR

o

f.

ROUND OUTSIDE CORRERS PACK AND Fit_ BETWEEN INSULATION
/AND VALVE STEM WITH VALVE SEALER

\ ¥ EXTEND VAPOR SEAL COATING OVER METAL
SURFACES COATED WITH KON- - - KHEAVY FILLEY OF CAULKING MASTIC
SETTING SEALER Ed ﬁ Fd /7 .
ars
A
CELLULAR GLASS o % .
INSULATION 77 INNER LAYER BUTT JOINTS COATED
WITH ANTI - ABRASION COATING ANO
-—— ALLOWED TO ORY BEFORE INSTALL-
. ATION
OUTER LAYER BUTT JOINTS ot b aip
OF CELLULAR GLASS COATED E
WITH JOINT SEALER A AN gg‘ IHCK HYOROUS
LCIUM SILt
AL RN R % N % NN gt
FILL WITH cusmonms——] . '
BLANKET £_westnen. paenen

AS SPECIFIED
HYDROUS CALCIUM SILICATE- CELLULAR GLASS INSULATION
ON LOW TEMPERATURE FLANGED VALVE

Fi6. 32 -t -7

3 -
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Ir II. SPECIFICATION 32-L
I B. APPLICATION - contd
[ 2. Piping - contd
I[ b. Fitting, Flange and Valve Covers - contd .
[ (6) Allfittings shall be fitted andassembled with very
‘ thin, tight joints. Cellular glass fittings shall be
cemented with specified fabricating cement. In
all cases the joints shall be thin, with just sufficient
cement to obtain good adhesion and complete
: closure. Wide cement joints, voids, or holes
plugged with fabricating cement will not be per-
: mitted.
c. Securement
) All layers of cellular glaés and calcium silicate pipe
- insulation shall be secured in place with stainless
- steel Insulation Strap in accordance with spacing
specifiedin GENERAL SPECIFICATIONS, I.B.5, ¢, d.
"’ d. Supporis and Hangers
B (1) Where horizontal, low temperature piping is sup-
l ported on the outside of insulation surfaces, as
per UCCC -Standard IS-19, insulation {cellular
- glass} shall be complete with weather -barrier
l applied before piping is placed incradles. UCGCC
Standard IS-19 is a guide to the maximum hori-
zontal span of pipe which may be supported on the
' outside of insulation.
« (2) Hangers attached directly to piping shall be insu-
: lated as shown in Figure 32~-L.-18.
I - 24 -
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II.

SPECIFICATION 32-L

B, APPLICATION - contd

2, Piping - contd

d. Supports and Hangers

contd

-COATED WITH JOINT

- TWO HALYES OF THE CELLULAR
GLASS SHALL BE CEMENTED

. TOGETHER WITH JOINT SEALEN
APPLIED TO THE OUTERMOST
2 ¥2" taPPROX.1 OF THE JOINT FACES
112" HYDROUS CaLCIUM
SILICATE JNSULATION

T

HANGER RCO
f=—— 1 /4 HYDROUS CALCIUM SILICATE INSULAT-
10N TO POINT OF ROD ATTACHMENT

L COAT INNER BORE OF INSULATION wWiTH

*

-

L ANTI-ABRASION COATING AND ALLOW TO
ORY BEFORE INSTALLATION

WY

MR o T

HEAVY FILLET OF CAULKING
MASTIC AT ALL INSIDE CORNERS

“t’i‘l‘f‘w

rd 2 2 2 s

THICKNESS 7,
AS SPECIFIED

BUTT JOINTS OF
FSTTING COVER
AND ADJACENT
CELLULAR GLASS
INSULATION TQ BE

SEALER APPLIED
YO THE OUTER
MOST 2Vz -
[APPROX) OF THE
JOINT FACES

-
A o 7x ¥y '1, ‘x"-ﬁ"’
3 % % ¥[% %% % Y

i
R % Ve s RN X NTF
bR WS
2 o4 AN R

THICKNESS T,
AS SPECIFIED

YDROUS CALCIUM SILICATE - CELLUL AR GLASS INSULATION
ON HANGER CONNECTED DIRECTLY TO LOW TEMPERATURE PIPE

MIN. T INNER LAYER BUTT JOINTS
- COATED WITH ANTI-ABRASIOM
CELLULAR GLASS COATING AND ALLOWED TO
INSULATION DAY BEFORE INSTALLATION
WEATHER-BARRIER
AS SPECIFIED

SECTION

FiG. 3z2.L-18

- 25 -

S

¢ 8 i

rE }3#,
Ariar gy
oA
PAEVAY

r*‘.£L
j\'&» P
g,;‘t‘n
b

P

UCC 022058

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law

ACL Doc 18655 - Page 218 of 227

asbestosclaims.law/library/18655/218


https://asbestosclaims.law/library/18655/218

il. SPECIFICATION 32-L

B. APPLICATION - contd

]
T

2. Piping - contd
e. Expansion-Contraction Joints
(1) Expansion and coniraction joints shall be installed,

as per Figure 32-L.-19, in both horizontal and
vertical straight run piping, at intervals as follows:

Single layer - one for each 45 feet
Double layer - one for each 33 feet
Triple layer - one for each 21 feet

{2) Where flanged joints occur within these limits, ex-
pansion and contraction shall be provided for in
the flange cover and expansion-contraction joints
in insulation will not be required.

(3) Joints shallbe packed tightly with strips of cush-
ioning blanket,

TNER END DT LR BONE OF SLP JOINTS T SEALER
/"conTED WITH NON-SETTING SEALER \ INTO SPACE  cELtyLar
" 3 GLASS
CELLULAR GLASS 14" HYDROUS CALCIUM [P S { 2% S

SILICATE INSULATION

- SPACE FILLED WITN
‘fg%ﬁg@;@?{'g'[—ni CUSHIONING BLANKET

ONE LAYER INSUL ATION
NNER AND OUTER BORE OF SLIP JOINTS
ONTRACTION JOINT REQUIRED EVERY 45’ COATED With NONSETTING SPALLE S SRECIFIED

OF STRAIGHT RUN IHREE LAYER INSULATION
CONTRATTION JOINT REQUIRED EVERY 21’

SELLuLa oL N , OF STRAIGHT RUN
RO eIl beae sy T
; : L i
) 15 10X B Yk 1t HTH NON-SETTLING SEALER
5 : o W2

14" THICK WYDROUS

WEATHER-BARRIER, -

CALCIUM SlLICATE
INSULATION

_LOW ?eMPERMURE [t 'L .
NOTE: (FOR CELLULAR GLASS INSULATION)

ALL INNER LAYER BUTT JOINTS COATED
WITH ANTI- ABRASION COATING AND ALLOWED TO

DRY BEFORE INSTALLATION.

SPACE FILLED WITH INT SEALER ALL OUTER LAYER BUTYT JOINTS COATED
CUSHIGNING BLANKET ~ L,wemg%%-gagmb’v INTO SPACE WITH JOINT SEALER.

TWO LAYER INSULATION
CONTRACTION JOINT REGUIREQ EVERY 33'
OF STRAIGHT RUN
HYDRQOUS CALCIUM SILICATE - CELLULAR GL ASS INSULATION
EXPANSION 8 CONTRACTION JOINT FOR HORIZONTAL PIPING

FIG 32 -L -19
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1I. SPECIFICATION 32-L
B. APPLICATION - contd
Z, Piping - contd
e, Expansion-Contraction Joints - contd
(4) Whereitisnecessarytoinstall expansion-contrac-
tion joints ininsulation on vertical piping, an

insulation support shall be provided. Installation
shall be as shown in Figure 32-L-20.

CELLULAR GLASS INSULATION

14" THICK HYDROUS
CALCIUM SILICATE
INSUL ATION.

CELLULAR GLASS INSULATION SMALL
BE COATED WITH ANTI-ABRASION COATING
AT TIME OF INSTALLATION. BLOCK SHALL
?iég%deLEO WHILE COAT 1S STiLL

v,

g
Y

X\

&Y
R =
%[ SIS
Eippaiess (L0 e
! TTE =S ¥ [P L —twsuLaTion suppoRrT
L e
R Pl o o S N (" 1 o
\g*"",@ 8‘§ 7} A B s F"*_)\:’*‘ FILL WITH CUSHIONING BLANKET
surface or suie—to Eatoghx -~ ——f BNZZ S :[m T M,
JOINT COATED WITH A 4y
MOR-SETTRGSEALER b | S QYT Sgeh
W ‘a %, XS, Ptk :I:!/. T MmN,
b= kN Y %X » A1
\-N)&i%“ ¥, &"w,'"ﬂ
HEAVY FILLET OF. 252, . NE S 4 QUTER LAYER BUTT JOINTS OF CELLULAR
CAULKING MASTIC n]% : ";,5 % % GLASS SHALL BE COATED WITH JOINT
e R % ! PR SEALER
fdv’?' ’&'; 4 L,
. v }m‘v‘ N M [
- QI\/ ! INNER LAYER BUTT JOINTS COATED
WITH ANT|-ABRASION COATING AND
ALLOWED TO DRY BEFORE INSTALLATION l
HYDROUS CALCIUM SILICATE -CELLUL AR GLASS INSULATION VERTICAL i
EXPANSION AND CONTRACTION JOINT ON LOW TEMPERATURE PIPING
FIG_32-1-20 .
f. Weather-Barrier Coating '
Weather-barrier shall be installed in accordance with
the GENERAL SPECIFICATION, I.B. 16,
g, Steam Traced Installations
Steam-irace lines, where specified, shall be installed
and insulatedinaccordance withthe GENERAL SPECI-
FICATION, I.B.15.
-27 - .
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II.
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SPECIFICATION 37-H

UNION CARBIDE CHEMICALS COMPANY
DEPARTMENT OF DESIGN AND CONSTRUCTION

THERMAL INSULATION SPECIFICATIONS

Scope

MATERIAL

1. Composition

Insulated Conduit

This specification describes the essential insulation require-
ments for the installation of insulated conduit used on under-
ground systems normally operating attemperatures upto and
including 750°F,

a., Theinsulated conduitis aninsulated prefabricated
pipe system, encased in a corrosion protected

metal jacket,

b. Insulation materialforuse in conduit willbe speci-

fied in Insulation Line and Equipment List,

2. Accessory Materials

a. Insulated Conduit - Ric-wil Hel-cor, Durant Pre-

Sealed, Kaiser Ebko, or approved alternate,

b. The insulated conduit piping systern shall be pur-
chased as a package unit, in accordance with the
piping drawings and piping specifications, with all
necessary accessories and installation instruc-

tions furnished by the conduit manufacturer.

UCC 022061
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II. SPECIFICATION 37-H

B. APPLICATION

1. Trench PreApa.ration

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

b. Thebottom ofthe trench shall be smooth and uniform
prior to the installation of conduit,

. 2.. Process Pipe

a, After process line has been welded and tested, in-
sulation shall be applied to uninsulated joints,

b. All loose paint, dirt, grease, rust, scale, wax, and
other extraneous materials shall be removed from
the exposed ends ofthe pipe before the conduit con-
nections are made, :

c. Insulationofthetype 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,

UCC 022062

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department... Published by AsbestosClaims.Law
ACL Doc 18655 - Page 222 of 227 asbestosclaims.law/library/18655/222


https://asbestosclaims.law/library/18655/222

N/

II. SPECIFICATION 37-H

B, APPLICATION - contd

. 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 joints weld-
ed. o

c. The system shall be required to withstand air
test at 15 PSI without leaks.

d. The welds shall he smoothed and cleaned, and
an industrial tape applied around each circum-
ferential weld, Entire connection shall then be
wrapped continuously with tape,

FIELD APPLIED
/ INSULATION

I.,__Q'_IQL"__.J / SMOOTH STEEL
pip /_ COLLARS OM
f A g CONDUIT ENDS

———

CONDWIT :
coven '\ H I i WELD ks
i / 7

% \;'g\ )
Wow adiw w

ASBESTOS-FELT JACKET AR SPACE N wOT LESS THAK 12 Ga,

QOPMLY SATURATED CONKECTOR SAND FULL
WELDED AT JOINTS

'

PREFABRICATED INSULATED PIPE CONDUIT
TYPICAL WELDED FIELD CONNECTION

FIGURE 37-H-1

- . MR NS NN N e W WL W N NS B
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n.

SPECIFICATION 37-H

B. APPLICAT

ION -~ contd

3. Field Connections - contd

(2) Mechanical Conduit Connections (Fig. 37-H-2)

ad, -

c.

Entire area of exposed insulation shall be thox-
oughly covered with jacketing and cold water
paste, :

The outer metal jacket, furnished by manu-
facturer, shall be installed over-lapping the
conduit jacket at both ends, and sealed with in-
sulating cement before securing with stainless
‘steel insulation strap,

A 2" x 3" pour hole ghall be cut in the top center

of the connection jacket if the pipe is level, .

The pour hole shall be located at the highest
point,

. JACRETING AND

~,

COLD WATER nsns—\ X FIELD APPLIED
6" To 8" : INSULATION
PIPE S ASPHALT
_ A i POUR HOLE — METAL CONDUIY
——\\‘ ‘ : //

T e %

s ol - RO teh 5 22 AT SN

4 J
METAL JACKET -——/ FIELD POURED

SECURED WiTH WIRE ASPMALT
OR METAL STRAP

PREFABRICATED INSULATED PIPE CONDVIT

e

\—— INSULATIOR CEMENT
SEAL

TYPI

CAL MECHANICAL FIELD CONNECTION

FIGURE 37-K-2
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1I. SPECIFICATION 39-H - contd

B. APPLICATION
1. Piping

a. Unless otherwise specified, insulation thickness
" ghall be not less than specified on Fig. 39-H-1.
Where the piping passes under areas suppor: ng
heavy loads, thickness of insulation on top side of
pipe shall be increased 3 inches.

BACKFILL
RECOMMENDED ENVELOPS

——
NOMINAC OiMENB1ON
e w
»2E MR

2 O R ) ey mower
: ' T4 4
ERE N PIPE B AND & 2
BITIMINOUS FILL .- ‘ S:_A ¥ . s
- iNSULATION R | = 0 S ST i
L . - OPTIONAL e m
l N i [ /
; e
. 1"
/ Ly
o - o
PIPE MR,
SUPPORT

APPLICATION OF BITIMINOUS FiLL INSULATION
- TO_UNDERGROUND PIPING

FIG. 39-H-1

b. The trench shall be dewatered and remain as such,
until the installation is completed,

I - 3 -
l UCC 022065
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II. SPECIFICATION 39-H

B. APPLICATION - contd

1, Piping - contd

c‘

Process lines shall be supported, welded and tested,
and loose paint, dirt, rust, scale, wax, and other
extraneous materials removedbefore the insulating
material is applied,” -

The bituminous insulation fill shall be poured into
the trench and then tamped around the lines with one
10" stroke of a 8''x 8" x 1/4" steel plate per 8" x

" 8" area.

Insulating material shall be kept free of soil or other

foreign matter before and during the pouring pro-
cedure,

Where the width of the trench is greater than .re-
quired, a leapfrog form shall be used for the side

walls. The insulationmaterial shall be applied, and
sides backfilled before forms are moved to the next -

position,

The curing of the bituminous insulation shall be not
less than the time and temperature specified by the
manufacturer for the material supplied,

Trench shall be backfilled only after curingis com-
pleted, unless the installation is being made in dry
soil.

A minimum of 12" backfill shall be placed over the

top of the bituminous insulation as specified on Fig.
39-H-1.

-4 .
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